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INTERSTAGE 
FILTERS BY 

20 

30 

40 

E3+ 

W Z. 01 

CYCLES 

Interstage filters lend themselves to effecting gain simultaneously with their frequency 

discrimination. The unit illustrated is a band pass unit which provides a 2:1 step-up ratio, 

with band pass attenuation of 40 DB per octave. This unit employs a dual alloy magnetic 

shield which reduces inductive pick-up to 150 Mv. per gauss. The dimensions in its hermet- 

ically sealed case are I'/2x2'/2 x2'/z. Filters of this type can be supplied for any band 

pass frequency from 200 to 10,000 cycles. 

May we cooperate with you on design savings for your application ... war or postwar? 

150 VARICK STREET NEW YORK 13, N. Y. 

WORT r 13 EAST 40th STREET. NEW YORK 1e. N.Y., CABLES: "AWN' 
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*STABILIZED to keep its tough- 
ness and transparency - that's 
Albanene Tracing Paper. Because 
it is treated with crystal -dear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
ries-Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene's im- 

proved drawing surface takes ink 
or pencil fluently, erases with ease 
... Ask your K&E dealer. 

UJL' 9 

TRADE MARK n -n 
KEUFFEL & ESSER CO Est. 1867 

CHICAGO NEW YORK HOBOKEN, N. J. MONTREAL 
ST. LOUIS SAN FRANCISCO LOS ANGELES DETROIT 

ELECTRONICS-June 1944 
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* The Pan American Word Airways 
routes shown below are those in exis. 
tence on December 7th, 1941. Present 
routes cannot be shown. 

PRECISION RADIO 
www.americanradiohistory.com



PAN AMERICAN WORLD AIRWAYS continues to perform a vital 
wartime service by speeding men and materials to every U.S. front 

and outpost ... and AAC Precision Radio Products play an important 
part in this service. 

As the giant Clippers spread their wings across the world, AAC 
Products help to maintain communications along the lifelines of this 
vast system which flies to every continent on the globe. These products 
are in use at operations bases, both here and overseas. 

This is just one example of how the engineering and production 
skill of Aircraft Accessories Corporation serves the world's great air- 
lines -- as well as various branches of the armed forces. As one of 
America's largest producers of transmitters and other precision radio 
equipment, AAC offers the services of its Engineering Department in 
designing special equipment for you, without obligation. 

ELECTRONICS DIVISION 
KANSAS CITY, KANSAS 

In war as in 
peace the PAA 

Clippers serve hu- 
manity.Here 1810 
pounds of medical 
supplies go aboard 
at LaGuardia Field: 

CE -54> 

ÁCCEORÌE LiIORPORATION 
and ELECTRONICS ENGINEERED POWER CONTROLS 

New York, N. Y. 
www.americanradiohistory.com



THE GIANT TORTOISE, believed to 
outlive all vertebrae. Its usual life 
span is up to 100 years, but records 
show one to have been at last 152 

years old and possibly 200. 

STANDARD OF STAMINA 
What you want most in a capacitor is what you are 

sure of getting in TOBE Capacitors:... long life! 
Your proof is in Tobe's enviable record of practically 

no "returns". Frequent, rigid inspections eliminate 

uncertainty. Constant research brings constant im- 

provement. The original capacitor with hold-down 

bracket, Tobe OM -601, offers many definite advan- 

tages. This capacitor is strong, compact and space - 

saving. The hold-down bracket permits the use of 

either inverted or upright terminals, with wiring 

underneath or on top of chassis. Write for details 

and samples (1.0 mfd and 2.0 mfd). Tobe engineers 

are glad to beof service. 

SPECIFICATIONS TOBE 0M-601 CAPACITORS 

TYPE OM 
RATINGS .05 to 2.0 mfd. 600 V D. C. 
.05 mfd. to 1.0 mfd. 1,000 V D. C. 

STANDARD CAPACITY TOLERANCE . . . 10% 
TEST VOLTAGE . . . Twice D. C. rating 
GROUND TEST . . . 2,500 Volts, D. C. 

OPERATING TEMPERATURE . . 55°F to 185°F 
MOUNTING HOLE CENTERS 

SHUNT RESISTANCE 

.05 tu 0. 1 mfd. 20,000 megohms 

.25 to 0.5 mfd. 12,000 megohms 
1.0 to 2.0 mfd. 12,000 megohms 
POWER FACTOR 

At 1,000 cycles-.002 to .005 
CONTAINER SIZE 

Width 1/4", length 1%6", ht. 21/4" 
1'/s" 

This new separate 
amou ttng is stronger 
leaks caused p breaks to can. This outstand- ing Tobe design takes the minimum amount of space. 

oeS?SCHMA 

y 

A small part in Victory Today .. A BIG PART IN INDUSTRY TOMORROW 

June 1944 - ELECTRONICS 
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Pei to meet the exacting 
specifications of battle communications 

in the air, on the surface and under the 
sea . Jacks are but one of the many precision 

made electronic essentials that National Fabricated 
Products will supply for your post war requirements. 

FABRICATED PRODUCTS 
2650 WEST BELDEN AVENUE. CHICAGO 47, ILL. 

Manu/acIurerx of SOCKETS, TERMINAL ASSEMBLIES, JACKS :AND 
CONNECTORS for ase in every leld of electronics. 

ELECTRONICS-June 1944 
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"SPECIALS" 

This "special" solved an urgent problem 

WE are equipped, with our hundreds of basic types, 

to quickly design and produce "Specials" to meet every 

conceivable requirement. If it's a variable condenser 

problem we have the answer. 

Q UAW, THE HAMMARLUND MANUFACTURING CO., INC. 

S yp 460 West 34th Street, New York, N. Y. 

141) AMMARLUND 
v. 90 

June 1944 - ELECTRONICS 
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OM MOTORS, 
FOR WARNEEDS 

POST-WAR 

1 -UNIVERSAL MOTORS FOR 

When concentrated power must be built into 
a machine, the ordinary problems of motor 
application are multiplied. 

Westinghouse Types AD and ADS Universal 
Motor parts are built to satisfy this condition, 
for every conceivable application. They are 
universal, not only in the sense of operating on 
either a -c or d -c, but "universal" in that they are 
universally adaptable to any space limitation 
confronting the machinery manufacturer. 

These Westinghouse motors are also available 
as completely assembled special frame units, 
built to your specifications. 

PICK THESE MOTORS 
Where a-c-d-c operation 
is desired 

Where motor parts must be 
integral with the machine 

Where power must be con- 
centrated in small space 

Where high torques and 
high speeds are desireable 

TYPES AD AND ADS UNIVERSAL 
MOTORS 

UNIVERSAL-a-c or d -c 

CYCLES -0 (d -c) to 60 (a -c) 

HORSEPOWER -1/150 to 1 

SPEEDS -3000 to 12000 rpm 

I. M 

10.300 

9700 

8400 

7200 

6100 

5800 

4400 

3400 

2600 

1400 

UNIVERSAL MOTOR COMPENSATED 
IA H. P. 3400 P. P. M. TYPE AD 

.¡--^ 
L D. C. H. P. 

//:;--L'\\\\0 CYCLE H. P. r 

~__,, 
60 CYCLE -_ 

R. P. N. 2-5M CYÇLÈ 
I R. ' M. 

D.C.2.P.M. 

0 2 4 6 8 10 12 14 16 18 20 22 24 

TORQUE IN OUNCE FEET 

n. P. 

.325 

.3 

275 

.25 

.225 

.2 

.175 

.15 

.125 

.075 

.05 

.025 

A wide variety of ratings in sizes from 1/150 
to 1 hp assures dependable power to fill any 
motor need. 

ASK FOR APPLICATION HELP 

Small motors have gone to war-some on wartime 
applications of peacetime products-many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse Small Motors, the Westinghouse 
Small Motor Selector (Form B -3075-A) summarizes 
the data presented in these "Torque Talks". Write 
today for your copy of this helpful four -page aid to 
proper motor selection. Westinghouse Electric & 
Manufacturing Co., Dept. 7-N, East Pittsburgh, Pa. 

J-0320- 

Wèstinghouse 
PLANTS IN 25 CITIES...OFFICES EVERYWHERE 

ELECTRONICS-June 1944 9 
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3 
INSULATORS GIVING BETTE 

VACUUM TUBE PERFORMANC 

Vacuum tubes today operate under a wider variety 
of conditions than ever before. Insulators of qual- 
ity and durability must meet all load and tempera- 
ture requirements. 

General Ceramics offers for your choice three 
types of insulators to obtain better results in meet- 
ing specified tube performance. 

RECOMMENDED 

Where tubes c°11-_ 

tna^d h,g d high 
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there 
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These insulators can be supplied by General 
Ceramcis in pressed or extruded shapes for every type 
of vacuum tube requirement. The same excellence of 
material, design, and workmanship that has won 
General Ceramics a wide reputation in the ceramics 
field, has been put into these insulators to meet your 
most exacting requirements. 

GENERAL CERAMICS AND 
STEATITE CORPORATION 

KEASBEY 
GENERAL . MI<s ... MAIM cavou11 

NEW JERSEY 
5903 

10 
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THE AMP Solder edd 

KNIFE -DISCONNECT 

SPLICING 4 TERMINAL *e, 
ONLY 2 PARTS 

BOTH IDENTICAL 
Ir 

STAY TOGETHER UNTIL 

INTENTIONALLY TAKEN APART 

AND AN Q P 
KNIFE -DISCONNECT 
SPLICING SYSTEM 

The bask design of the AMP Splicing Terminal, using identical 

ends with a knife -switch wiping action, has proven so superior 

to conventional splicing methods that AMP now introduces a 

disconnect splicing system to cover a wide variety of adapta- 

tions. Typical examples are shown here. Each of these incor- 

porates the same exceptional electrical and mechanical charac- 

teristics inherent in the basic design. All current carrying ports 

are integral stampings of pure electrical copper, having mini- 

mum weight. No reduced conductivity alloys. 

Write today for your copy of AMP Bulletin 31 

"PRECISION ENGINEERING APPLIED TO THE ENO OF A WIRE" 

tt-r"mr'' 

"'""ime:14e 

AIECEAEI M1A1104 IEODIICn SNC. 

{OEDIPUS{ WIRING DEVICE{ 

AIRCRAFT -MARINE PRODUCTS INC. 
1521-53 NORTH FOURTH 

AC ESSORIES,LTD.,111E9MEILIN A 
HARRISBURG, PENNSYLVANIA 

TORONTO, ONTARIO 
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Components that help you 

NEW AND UNUSUAL 

ITEMS CONSTANTLY 

BEING ADDED TO THE 

GENERAL ELECTRIC LINE 

OFFER BROAD DESIGN 

POSSIBILITIES 

For electronic accomplishments considered "impossible" a few years 
ago-but now a commonplace of war-major credit goes to you and 
your design engineers. But the important part played by G -E electronic 
components is illustrated by a recent case: 

Under newly encountered operating conditions in combat service, 
it was found that radio communication failed. General Electric engineers 
were called in. They developed a special pressure switch whose 
automatic operation eliminated these failures. The new component, 
simple and inexpensive, lias proved to be extremely reliable under 
combat conditions in all theaters of the War. 

Many electronic components of equal importance, and even wider 
application, are constantly being developed by General Electric. In 
accordance with long-established practice, every one of these new 
items is thoroughly engineered and precision -built of the finest materials 
available, and each is subjected to stringent laboratory and field tests 
before it goes into production. 

The majority of these new G -E electronic components are available 
only for military use or for war production. Though little can be pub- 
lished about their design, and less about actual applications, full in- 
formation can be furnished in confidence to manufacturers of electronic 
equipment. For such data please get in touch with the nearest G -E 
office. General Electric Company, Schenectady, N. Y. 

-rf components. 

June 1944 - ELECTRONICS 
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Smooth Power Control 
AT THE TURN OF A KNOB 

VARIABLE -VOLTAGE AUTOTRANSFORMER used for 
smooth control of uninterrupted voltage and small amounts 
of power. Mechanically strong, compact, and light in weight, 
designed far panel or bench mounting. Operates on low input 
power and ':ow exciting current, with high efficiency and 
excellent regulation throughout entire range from zero to 
full load. Made in three capacities. Bulletin GEA -3635A. 

Constant Output Voltage... 
FROM VARYING INPUT 

AUTOMATIC VOLTAGE STABILIZER used in conjunc- 
tion with equipment requiring closely regulated input voltage. 
Provides practically instantaneous correction of voltage 
changes caused by either a changing input voltage or varia- 
tion in magnitude of the load. Has no moving parts, requires 
no adjustments. Bulletin GEA -3634A. 

BUY WAR BONDS 

COMPONENTS 

FOR ELECTRON 
EQUIPMENTS 

Canas;tors 
Senstire control 

and tt 
arrelays 

Thyrite 
and enamelled 

resistors 

Limit 
multicircu;t. 

offer switches 

Motors, 
dynamotos, 

am 

or.generatorsx 
magnets 

alt oanttansfomersFo 

Radio 

ins uments 
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TYPE 
P5N 

SMALLEST PAPER 
CAPACITOR - - - 

yet 100% 

MOISTUREPROOF 

TYPE 
P4N 

FEATURES 

1. Bakelite Resinoid Ends. Lead wire cannot 
pull out, even under hot conditions. 

2. Non -Inductive. 

3. Excellent Temperature Coefficient. 

4. Very high leakage Resistance. 

5. Fine Power -Factor. 

6. Range from 20 MMFD to .25 MFD. 
From 150 volts to 600 volts. 

7. Types P4N, P5N for 100% humidity opera- 
tion. 

8. Types P4, P5 for 95% humidity operation. 

Samples and price list on Request 

Pat. 
Pend. 

BUY EXTRA WAR BONDS ... 
. . . 'Til THE WAR IS OVER. 

MFR'S OF 

CAPACITORS FOR EVERY REQUIREMENT 
34 HUBERT STREET NEW YORK, N. Y. 

June 1944 - ELECTRONICS 
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McELROY designed... built 
FOR MORE RAPID, MORE ACCURATE, MORE EFFICIENT TRANSMISSION 

1á: .r: `; 
dl i A: 

`<3-< 

i'E-e'"! #il:r 
.;y! 

McELROY ELECTRONIC CODE 
For improved radiotelegraph communications from 
ship -to -ship, shore -to -shore, point-to-point. Entirely 
mechanical, the PFR -443-A comprises two units. The 
Keying Unit which includes an assembly of two keys, 
space bar and punching mechanism .. . plus the 
Electronic Unit which relieves the keying contacts 

OF DOTS AND DASHES 

TAPE PERFORATOR PFR -443-A 
of high current voltage, and provides for ease in 
operation. Experienced operators can easily main- 
tain an accurate speed of more than 40 words per 
minute ... in all Morse combinations assigned to 
the Russian, Turkish, Greek, Arabic and Japanese 
languages. 

McELROY MODEL XTR-442 BM AUTOMATIC TRANSMITTER 
An essential where transmission must be regulated 
to a given number of words per minute. The Keying 
Unit consists of the McElroy keying head coupled 
to a newly designed drive. The speed is adjustable 
at any rate from 10 to 200 words per minute, and at 
any given setting, the rate cannot vary. The Elec- 
tronic Unit responds to the keying head to produce 

either tone for keying a radiotelegraph transmitter, 
or to key a transmitter through the medium of a 
heavy duty pivotless relay. The tone can be im- 
pressed on a radiofrequency carrier current, sent 
to a remote transmitting station, filtered and used 
to operate a transmitter without requiring relay 
action. 

Bequests lox additional information will he handled promptly 

*AP MABROOKLINUFACTURINGNEAYE 

STO 
CORP. 

$2 BON, MASS. 

TO WAR YOU CAN MANE NO GREATER PERSONAL CONTRIBUTIONEFFORT THAN TO DONATE A PINT OF YOUR BLOOD TO THE RED CROSS 

ELECTRONICS - June 1944 15 
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FOUNDED IN 1 8 9 7 

Ceiba/MA:Ca /oa. .ile. weed ei 

Unlimited Styles und Sizes .. . 
PRECISION MADE INSULATORS of Steatite and other materials - 

'FOUR GREAT 
ACHIEVEMENT 

J -r)'_Vt' -r 
Ff J. J 

f É(,T7t rIS 

glazed or unglazed-to your exacting specifications. 

Years of experience-wide technical and engineering 

knowledge-modern manufacturing facilities enable 

STUPAKOFF to produce every type of ceramic for 

the electronic industry. 

Let's All Back The Attack-Buy EXTRA War Bonds 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

16 June 1944 - ELECTRONICS 
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EAVY DUTY oscillator tubes are a very desirable 

nucleus for every electronic RF heating generator. 

The tubes should be specially designed to withstand the 

widely varying conditions of load and frequency which 

are encountered in the many specific applications of 
this equipment. 

UNITED has been the leading producer of such tubes 

for the most widespread field of RF heating-namely, 
Diathermy. The fluctuating load conditions in this field 

are extreme, and have necessitated endless study of 

tube design. This company therefore is a front line 

pioneer in tubes for High Frequency electronic heating. 

UNITED mercury rectifiers for the power supply are 

also well known for their rugged design and depend- 

able service life. 

The UNITED tubes illustrated are all popular among 

users of High Frequency heating equipment. Write for 
technical data and interchange information where lt is 

desired to replace other makes of tubes. 

UNITED ELECTRONICS COMPANY 
NEWARK 2 NEW JERSEY 

TRANSMITTING TUBES EXCLUSIVELY SINCE 1934 

eee 

, 

ee, 

www.americanradiohistory.com



A 2 -way radio telephone system, comprising 6 TEv1CO Mode 
103 MS 100 -watt output transmitters and Model 630 SG 600 - 
watt transmitter, both for telephone and telegropi operation. 

How a Transmitter Earns a Reputation 

Only by delivering the utmost in dependable performance 
over sustained periods of service under adverse operating 
conditions, does a transmitter give convincing proof of its 

worthiness. To accomplish this it must be expertly engineered 

and perfectly constructed. 

Excellence in TEMCO equipment is derived from rigid appli- 

cation of proven engineering ideas-exacting workmanship 

and exclusive use of nationally recognized component parts. 

Proof of TEMCO'S built-in efficiency continues to mount as 

the use of TEMCO units by every branch of the Armed Forces, 

by Government services and Municipal Police expands. 

Make it a point to compare the merits of a TEMCO unit 

before you place your next communication equipment order. 

c 
RADIO COMMUNICATION 

EQUIPMENT 

TRANSMITTER EQUIPMENT MFG. CO., INC. 

345 Hudson Street New York 14, N. Y. 

www.americanradiohistory.com



MODEL J31 A 
(for high ambient temperatures) 

400 Cycles, 115 Volts. 
1/100 H.P. Weight 15 

oz. Diameter 11%4". 

Length 22932". 

MODEL J31 B 

400 to 1200 Cycles 
variable frequency 115 

Volts. 15 oz. Diameter 
11%4". Length 22932". 

MODEL J61 
28 Volts D.C. Torque 
unit. Developes 5 oz. in. 
throughout 90° swing. 
Diameter 1%". Length 
2%". 

EASTERN AIR DEVICES, INC. 
t. 1893 
INC. 

AffiliateAn of 
Fred 

BROOKLYN 17, N. Y. 

5855DEAN STREET, 

ELECTRONICS - June 1944 

MODELS J36 
AND J36A 

Voltage Generator, 
Weight 20 oz. Length 
3". Diameter 2 %". Out- 
put voltage is linear 
with speed to within 
±1% and voltages are 
equal with +1% of 
rotation. 

J36 -From Zero to 5000 R.P.M. 
J36A-under 200 R.P.M. 
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MODEL J31 
(for general applications) 

400 Cycles, 115 Volts, 
1/50 H.P. Weight 15 oz. 
Diameter 11%4". Length 
2%". 

MODELS J49 
AND J49A 

115 Volts, 1/250 H.P. 
Weight 16 oz. Diameter 
1h". Length 214" 

J49-60 Cycles 
J49A-400 Cycles 
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hear its warm, stirring tones on an 

Listán to it :ie vibrant Lotes 

of the French Horn : Now, low and 

plaintive, yet crystal clear. Suddenly, a ri h 
crescendo, :;'_raring fortl. with tonal purity. 

Whatev.e tl.e range an Audiodisc recording is becter because 

A d ics -Engineered developements have made it 

sD. Typ :.a..s trie exclusive cnating 

form Ja whiff insures an ab- 

solute. y smoc th recording " ` surface. 

For any app.::atbn, in_ trumen tal or voca:, if it 

deserves recording, it deserves an Audiodisc. 

Audiopoints for curing and playback are carefully designed and made to assist 

you in better recording As critical metal restrictions are lifted, Audio will bring 

to those who want them, more and more alumir: run base discs. 
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24-HOUR TESTS FORECAST 

15 YEARS 
OF SUSTAINED 

OPERATION 

--e;7 ...J 

What will happen in 1950 nobody can fore- 
tell. One fact is clear, however, The DeJur 
potentiometer that you biy today is so de- 

signed and constructed as to provide at least 
15 years of efficient operation. This figure 
.. and it is a conservative one ... is based 

on simulated production -line tests in our 
laboratory as well as reports from the field. 

Operating at half -cycle, at as many as 

2,500,000 revolutions over a 24 -hour period, 
a specially -developed rotation tester checks 

the endurance of DeJur potentiometers. The 

wiper travels from minimum to maximum 
resistance at rates stipulated in American 
Standards Association specifications. Me- 

chanical and electrical Characteristics are 
checked under abnormal as well as normal 
conditions. Effects of day -in and day -out per- 
formance are analyzed. Dut of these tests 

come DeJur potentiometers whose depend- 
ability can be counted on for extended 
period of time. Data sheets upon request. 

Support the Fifth R ter Loan Drive 

Detmetmadaporation 
M. NUFA(TURERS OF OeeUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC COMPONENTS 

SHELTON, CONNECTICUT 
IE1A' YORK PLANT: 99 HUDSON STREET, NEW YORK 13, N.Y. 

CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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After two years of intensive research and development, the Mycalex Corpo- 

ration of America, with pardonable pride, introduces MYCALEX 400. 

7de etect MYCALEX 400`.. 
For 25 years, MYCALEX has served in thousands of insulation applications. Its machinability to extremely 
close tolerances coupled with a low loss factor and high dielectric strength have made it invaluable. Frequently, 
no other suitable insulation was available to perform functions specified by engineers. Military demands since 
1941 have become more exacting. Time after time, MYCALEX has made possible the production of equipment 
vitally needed by the Armed Forces. 

However, as ultra and very high frequencies were employed, and insulation requirements became more exacting, 
it was evident to our engineers that an even better MYCALEX was imperative. This belief was strengthened 
as reports on insulation problems filtered back from the Solomons, New Guinea, Burma, from ships at sea and 
bombers over mountain tops. 

In our search for a better insulation, startling and gratifying results were obtained, and, consequently, the pace 
of development was accelerated. Not only had we the problem of climatic conditions to overcome, but we were 
also aware of the demand in the electronic industries for a material of Grade L-4 characteristics which could 
be machined to close dimensional tolerances. Formerly the only insulators with Grade L-4 characteristics were 
made of ceramics. However, these materials could not be machined to precision requirements. 

MYCALEX 400 ... the All -Purpose MYCALEX . .. successfully meets both challenges. We have no hesitancy 
in recommending MYCALEX 400 as the finest glass -bonded mica insulation ever offered. In hot, moist air .. . 

in snow and ice ... high altitudes ... and sub -zero temperatures, MYCALEX 400 remains constant ... unaf- 
fected by any changes in temperature and application whatsoever. Here you have an insulator that functions 
faithfully and well in the absolute dead heat and dampness of the jungle as well as in the frigid atmosphere of 
the Arctic Circle. 

In addition, MYCALEX 400 exhibits all the characteristics and qualities sought by the electronic industries. 
It is mechanically more desirable in tensile, compressive, flexural and impact strength. It is interesting to note 
that the decrease in loss factor over that of present glass -bonded mica occurs throughout the range from 50 kilo- 
cycles to 10 megacycles. With many other insulating materials considerable improvement may be shown at high 
frequencies but only slight improvement at low frequencies. MYCALEX 400 is truly the All -Purpose 

PATENT PENDING 

ALE CORPORATI AMERICA 
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PARTIAL LIST 
OF APPLICATIONS 
Radio Transmitters 
Radio Receivers 

Television 
Radar Detectors and Locators 

Relays 

Gunfire Control Equipment 

Radio Remote Control Equipment 

Radio Compass 

Radio Frequency Terminals 

...in fact, all radio and elec- 
tronic' equipment for com- 
munications, industrial and 
electromedical applications 

The electronic industries are now provided with an electrical insulator of 

Grade L-4 characteristics ... plus machinability to close tolerances. 

..... the All -Purpose Mycalex 
MYCALEX ... for all climates, all frequencies, all applications. We hope 

that users of ultra -high frequency insulation will try this new material in 
those assignments which have required frequent replacements of insulation. 

Remember ... MYCALEX is not the name of a class of materials. It is 

the registered trade -name for low -loss insulation manufactured in the 
Western Hemisphere by the Mycalex Corporation of America. 

Immediate deliveries! Sheets and rods available for fabrication in your 

own plant or by us! 

1 Purpose 
yalex 

M cttt X 400. 
. .the t. o.00ls 

Teeter, 1 
megacycle..... .7.4 

e acycle ... - .0.013 
power constant. m B ... 

immersion in distilled Dielectric me$acy 
War Standard Loss factor. Amerïcan 

Measured after 48e with 
50 kilocycles wateri it ed from 

C-75.1-1943unchang 
Dielectric con 1 at 

is 
300.000 

to 10 ohms 
11 IiIlI011tIIIII11lIIIl1I111111I® 

Surface resistance, 
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After 9ó hours at Ss° F.222relative 
IMI 1111111111111,11111111111111111111111112011 3.0 

huWiditY, 
av 
I rech /4tn 

Specific 
1111111 1101 1111111®®IIIIl1111910111I 

Impact 
strength, 8ft.: " ¡ Illllli®IILOIII 0.098 lII (Measured at Ambient Temperature 
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M111111111111111111111111111111111111M2111111111111111111 
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d 

FREGYfNGY -'mergay ci,. 
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C.C. 50.399-1 
Signal Corns PL -259 

22 

C.C. -50.393-1 
Navy -C1-49195 

C.C. 50.392-1 
Signal Corps--SO-239 
Navy CI -49194 

C.C. «50.394-1 
Signal Corps -M-359 
Navy =CI -49192 
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NO LIMIT TO CALLS -IN JAP WRECKAGE 

Parts of National Vulcanized Fibre and 
Phenolite, laminated Bakelite are used 
widely in communication instruments aF 

every description. This is because of -heir 
grealdielectric strength-lghtness in weight 
and exceptional wearinE qualities. 

THE ruins of shattered Jap buildings on captured 
Namur lay around these Marine Signalmen as they 

hurriedly set up communications. There's no limit to 
calls here-the advance moves on-thanks to the skill 
of our signalmen and the high efficiency of our com- 
munications equipment. Important in the dependable 
operation of these instruments are the countless parts 
made of plastics like National Vulcanized Fibre and 
Phenolite, laminated Bakelite. 

The electronic engineers of America are 
doing a great job at the battle front-and 
on the home front. 

NATIONAL VULCANIZED FIBRE CO 
WIILMINGTON 

Offices in 

DELAWARE 

Principal Cities 
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EMPIRE 
VARNISHED 

SHED CLOTHS & 11APES 

in varnished 

"EMPIRE," the oldest name 
symbolizes 

the 

la tr insulation, t Company's 
cloth and 1. 1 Mica Insulator spe - 
fifty -year span 

manufacturing 
this hig 

experience 
in 

cialized form of electrical 
insulation. 

EMPIRE CLOTHS are carefully selected to 
facilitate impregnation, canvas and duck be- 
ing used where greater thickness and higher 
mechanical strength are required; silk, rayon 
or fine cambric where insulating space is at 
a premi,am. EMPIRE varnishes are especially 
formulated under laboratory supervision for 
specific uses, and are chosen for their ability 
to penetrate the base material and provide a 
smooth surface. 

EMPIRE BIAS -CUT TAPES have elongation 
properties not possessed by standard straight - 
cut tape. They are ideal for application to 
conductors and coils, conforming more readily 
to irregular surface. Extra stretch avoids the 
coning effect produced when wrapped helically. 
Available in yellow (suitable for continuous 
oil immersion,) or black (for higher dielectric 
strength). 

EMPIRE VARNISHED FIBERGLAS, in both 
full -width cloths and in straight -cut tapes, is 
impregnated with either yellow or black var- 
nish to provide a highly flexible, mechanically 
strong class "B" insulation, permitted to 
withstand a "hottest spot" temperature of 
266° F. May be slit into any tape width spec- 
ified by the customer. An ideal slot insulating 
material for use in the presence of humidity, 
oil, grease, dirt and frequency of overload. 

BRANCH OFFICES 
For ronveniient and expert service, call upon the Mica Insulator Company representative 

at the following branch office addresses. 

Chicago: 600 West Van Buren Street Cleveland: 1276 West 3rd Street Detroit: Book 

Builcling Cincinnati: 3403 Hazelwood Avenue San Francisco: 235-241 San Bruno 
Avenue Seattle: 2122 Fourth Avenue Los Angeles: 449 South San Pedro Street 

MICA 
24 June 1944 - ELECTRONICS 

www.americanradiohistory.com



LAM1COID 
LAMINATED 

PLASTIC 
made 

rods and tubes- 
LAM oID sheets, cloth, asbestos and 

from a variety of Paper, especially 
are bonded with 

Fiberglas bases, resins 
selected therm0-setting 

to meet special requirements. 

MECHANICAL LAMICOID offers high me- 
chanical strength, dimensional stability and 
resistance to moisture and shock. Strong, 
dense and nonhygroscopic, it is easily punched, 
sheared, sawed or machined into intricate 
shapes. Available in rods and tubes with a 
wide range of diameters, and in sheets (36 s 42 
standard size) in all thicknesses. ¢ 

ELECTRICAL LAMICOID is manufactured 
particularly for applications requiring low 
power factors and low dielectric loss at high 
frequency ranges. Widely used in the manu- 
facture of insulating components in the elec- 
trical manufacturing and electronic fields, it 
is suitable for both high and low voltage uses. 

ENGRAVING LAMICOID-A combination 
sandwich -type opaque laminated sheet which 
permits pantograph engraving or sandblast- 
ing. Also furnished in translucent form for 
uses requiring "rear" illumination of dial, 
signs or indicia. Ideal for uses requiring 
small quantities. 

Fabrication facilities for all types of elec- 
trical, mechanical and engraving LaMncoin 
applications are available through our fabri- 
cators at the addresses below: 

FABRICATORS 
Mica Insulator Company, 200 Varick Street, New York 14, N. Y. Insulating Fabricators, 
Inc., 12 East 12th Street, New York 3, N. Y. Insulating Fabricators of New England, 
Inc., 22 Elkins St., S. Boston 27, Mass. Lamicoid Fabricators, Inc., 3600 Potomac 
Avenue, Chicago 51, Illinois The Kirby Company, 13000 Athens Avenue, 

Cleveland 7, Ohio 

INSULATOR COMPANY 
200 VARICK STREET, NEW YORK 14, N. Y. 

ELECTRONICS-June 1944 
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acilitate the study of microsecond pulses containing 

equency compon as hi 

TYPE 248 D ONT 

Wide bane vertical axis amplifier usable 
to 10 MC. 
4000 volts accelerating potential applied 
to cathode-ray rube, allowing observation 
of fast-wri ing-rate phenomena. 
Extremely flexible time -base generator to 
display siçs_als which heretofore required 
special sweep circuits. 
Delay network in vertical channel, per- 
mitting observation of entire wave shape 
of short da=atien phenomena. 

Useful timing oscillator for quaititafive 
analysis. 
Trigger output signal useful for 'synchro- 
scope ' applications. 

Optional low capacitance probe input to 
vertical amplifier. 

Convenient mechanical design v vch per- 
mits placing separate power supply on 
floor or shelf beneath lab berrci. 

Storage space for all cables pncvided in 

i> Still another DuMont "first". Incorporating the 

most advanced features, this latest oscillograph is 

now available at moderate cost as a standard com- 

mercial instrument. It will be especially welcomed 
by the investigator heretofore restricted in his 
work by the inadequate performance or the pro- 

hibitive cost of existing equipment. 
Type 248 is a portable instrument. Two units 

facilitate handling and installation. Either transient 
or recurrent phenomena can be displayed. Also 

accommodates phenomena of inconstant repeti- 
tion rate. The leading edge of short pulses is not 

ten n egacyc 

power unit. 

Design is such that modifications to stand- 
ard specs. can be accommodated to spe- 
cial order in the following respects: (1) 

Driven sweep durations; (2) Marker oscil- 
lator frequencies; (3) Trigger pulse rates. 

Both metal cabinets, with carrying han- 
dles, measure 14"x 18"x 21" deep. Power 
supply weighs 80 lbs. Oscillograph, 30 
lbs. Units connected by 6 -foot shielded 
cable. Standard A -N connectors used. 

obliterated. The accelerating potential applied to 

the cathode-ray tube is great enough to permit 
study of extremely short pulses with low repeti- 
tion rates, usually observed only with specialized 
and costly oscillographic equipment. Timing 
markers are available for quantitative or calibra- 

tion purposes. 
In short, this instrument removes the very no- 

ticeable deficiencies in commercial test equipment 
performance brought to light by recent advances 
in electronic technique. And it is equally useful as a 

general-purpose or as a production -test instrument. 

eWrite for Literature... © ALLEN B. DUMONT LABORATORIES. INC. 

ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESS: WESPEXLIN, NEW YORK 
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OUT OF TODAY'S RESEARCH... 
TOMORROW IS ENGINEERED 

RECORD BREAKING HEAT WAVE 
INDUCTION HEATING through powerful high -frequency radio waves is 

breaking records in speeding up production of bonded plywoods, tin 
plating and in other industrial applications. 

Of prime importance to the efficiency and stability of such high - 
frequency circuits is insulation whose composition and strength is master 
of both power and heat. 

Permanent in their hardness, strength and rigidity, ALSIMAG Ceramic 
Insulators are not subject to distortion, warping or shrinking. 

ALSIMAG bodies, each with its particular characteristics, are available 
to meet all insulating requirements. Our engineering and research people 
will gladly cooperate in today's design-tomorrow's production. 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

Army. Navy 
Firal Awarded July 27. 1942 
Second Award; "Star'" February 

13. 1943 
Third Award: "Star" September 

29. 1943 

CERAMIC INSULATORS 

CHARACTERISTICS OF 

ALSIMAG INSULATORS 

High Mechanical Strength 
Permanent Rigidity 

High Dielectric Strength 
Low -Loss Factor 

Will Not Absorb Moisture 
Chemically Inert 
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THE SECRET OF TOP QUALITY FASTENERS 

Atemetmeeteumeeettemeet 
EVERY EIGHTH WORKER IS AN INSPECTOR 

eeemetmeeeetumeeetueeetet 

As a principal source of supply for aircraft fasteners, National Screw produces an exceptionally complete line of AN and NAS bolts, 

nuts, screws, rivets and other headed and threaded products, including many "specials" designed by individual aircraft manufacturers, 

Because we know that rigid inspection is the best insur- 

ance of quality, our inspection department comprises 12 

per cant of our factory personnel. This results in a stand- 

ard of uniformity and freedom from rejection that is 

extraordinary in the industry. 

National's engineering and metallurgical experience, 

modern manufacturing and heat -treating facilities, large 

capacity and closely integrated production layout, includ- 

ing our own wire mill, equip us to give our customers 

exceptional service. 

Substantial savings to our customers have been effected 

in many cases by cost cutting methods which we have 

developed, particularly in adapting cold heading to many 

parts previously made milled from bar. 

SPECIAL AIRCRAFT PRODUCTS 

NATIONAL aviation products 
include many special parts, such 
as carburetor studs, motor mount- 
ing bolts, stainless eyebolts, brake 
adjustment screws, gyroscope 
struts, dome nuts-to name just 
a few. Our engineers will be glad 
to work with you on any fastener 
problem and give you the benefit 
of National's wide experience. 

at ona 
HEADED AND TNREADFD 

THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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To protec- Gammatnons against filament bombard - 
men:, one of the mcst common causes of untimely 
tube failure, Heintz and Kaufman Ltd. employs an 
exhaust pnecess so rugged that only tubes made with 
tantalum elements can survive it. 

"Blasting off the barnacles" occurs just before 
Gammatroñs are sealed off. Already these tubes have 
been run at 3,000° F. for more than half an hour, and 
have been exhausted to 1/10,000,000,000 of atmo- 
spheric pressure. 

A red light flashes, and a warning bell rings as 
40,000 volts are applied between grids and plates. 
A blue -white flicker marks the passing of the last bit 
of gas. 

Before a tube can endure such punishment it must 
be built like a Gammatron-clean and sturdy, with- 
out internal insulators or chemical getter. Then it 
will take the kind of exhausting that insures its stay- 
ing on the air for thousands of hours. 

THE HIK-304H Gammatron is a high -voltage, low -impedance 
tube capable of passing large amounts of current. This unu- 
sual combination of features is made possible by the use of 
four separate sets of tube elements operating in parallel 
within one glass envelope. Max. plate dissipation, 300 watts. 

* BUY AN EXTRA WAR BOND THIS MONTH * 

HEINTZ AND KAUFMAN LTD. 
SOUTH SAN FRANCISCO CALIFORNIA, U. S. A. 

7Sed 
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IBM 

CLEAR GUIDANCE FOR 
CLOUD -BLINDED PILOTS 

In 1932, fog and low -hanging 
clouds lost many of their terrors. For then, with 
air travel well beyond its pioneering phase, the 
newly -improved radio communication system 
was making it possible for pilots to talk back 
and forth with ground station personnel ... to 
get their bearings at all times ... to.bring their 
passengers safely through on days when air- 
ports were invisible. 

In that year pioneering in electronics was 
yielding a rich harvest. Many developments long 
in preparation were being completed. One ex- 
ample was the aviation radio equipment 
then manufactured by Foote, Pierson, 
among the first of its kind used on trans- 

port planes to keep pilot and port in close touch 
...to bring the liner to the field straight as a hom- 
ing pigeon...on the beam every mile of the way. 

In back of this accomplishment were 48 years 
of experience ... years of experiment, and of 
many tough jobs licked ... years of making 
many kinds of communications equipment, pre- 
cision instruments, X-ray apparatus and other 
products where close tolerances put a premium 
on technical skill and exactness. 

The facilities which produced these units 
and which are now serving war needs will be 

available again on V -Day. But don't 
wait until that day to talk with us and 
plan with us. 

FOOTS p=ERfON elk CO INC 
MANUFACTURERS OF PRECISION 

75 Hudson Street 

INSTRUMENTS SINCE 1896 

Newark 4, N. J. 
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THE 

l'reeeatMEMBER OF ALLIED'S 

TELEPHONE TYPE RELAY LINE 
MAXIMUM MAGNETIC EFFICIENCY... MINIMUM SIZE 

TKL, latest of the Allied telephone type group, is an unusually compact 
relay with double contact pile-ups especially developed to meet the 

insistent demand for a small feather -weight relay of high magnetic 
efficiency. 

TKL has a maximum rated power consumption of 1.5 watts for con- 
tinuous duty.... Maximum sensitivity with a single A or B contact 

arrangement is 0.3 watts. 

The unit illustrated features the use of Mycalex insulation for high 
frequency, low Ioss operation. It is also available with varnish 

impregnated bakelite insulation for standard switching service. 

OPERATING CHARACTERISTICS 

Contact Pile-ups-To o maximum of 
J four "C" (SPOT) combinations. 

Contact Material-Normally of palla- 
dium or fine silver; special alloys are avail- 

able for unusual applications. 
Coil-Cellulose acetate sealed against hu- 

midity. 
Meets all standard salt spray specifications. 

Withstands shock and vibration to 10 Gs. 
Designed to conform with Army, Navy and ' 

CAA specifications. 
Dimensions-1-7/16 by 15/16 by 1-1/16 

inches (minus contact pileups). 
Weight -11/2 ounces (minus contact pile-ups). 

ALLIED CONTROL COMPANY 
INCORPORATED 

2 EAST END AVENUE (AT 79th STREET) NEW YORK 21, N. Y. 
FACTORIES: NEW YORK CITY PLANTSVILLE, CONN. . CHICAGO, ILL. 
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FIXED RESISTORS 

SWITCHES 
(Line, Slide, Rosary -Action) 

...for today's needs 

...for post-war planning 
USE this new 1944 Stackpole Electronic Com- 

ponents catalog as your guide to up-to-the-minute Fixed 

or Variable Resistors; Iron Cores; and inexpensive line, 

slide, or rotary -action Switches. In addition to complete 

information and dimension diagrams on the components, 

you'll find data pages and charts that will prove mighty 

handy in your daily work. Please ask for Catalog RC6. 

STACKPOLE CARBON COMPANY, ST. MARYS, PA. 

STACKPOLE 
BRUSHES FOR ALL ELECTRICAL ROTATING EQUIPMENT CONTACTS 

WELDING RODS, ELECTRODES, AND PLATES CARBON PIPE BRAZING BLOCKS RHEOSTAT PLATES & DISCS 

CARBON REGULATOR DISCS PACKING, PISTON, & SEAL RINGS SINTERED IRON COMPONENTS, ETC. 

32 
June 1944 - ELECTRONICS 

www.americanradiohistory.com



www.americanradiohistory.com



1 

1 For reliable primary power control, 5000 -volt air -break con- 

tactors are used for plate "start" and "run." These contactors are 

designed for highly repetitive operation, and for single -shot automatic 

reclosure. These contactors can be safely connected to a 150,000 kva 

power system, as they handle all overloads on the secondary side of the 

connected transformers and are backed up by silver -sand fuses. 

2 For effective Inspection and maintenance, ready access is pro- 

vided to all electrical and mechanical parts. Heavy-duty cubicle con- 

struction permits mounting of components on walls, front panel and 

roof. The audio -driver cubicle illustrated shows typical construction. 

Cubicle floors are covered with long -life inlaid linoleum. 

2 3 4 

3 The power amplifier assembly is simple, compact, and trouble -free. 

For quick frequency changing, the inner cylinders of the concentric 

plate capacitors are raised and lowered by a motor -driven carriage 

to pre-set positions. All parts of this assembly are readily accessible 

from an ample aisle completely surrounding the tube -and -circuit unit 

within the cubicle. 

4 Water-cooling troubles ended! These modulator tubes, and the 

tubes for other high power stages, are water-cooled through semi - 

flexible plastic insulating tubing, transparent throughout its entire 

length. Transmitter cubicles are pressurized with filtered air for cooling 

and cleanliness. 

! of the transmitter is 39' 6"; height 

FLOOR PLANthAND ENDh transELEVmitter 
The total lengt wide and 5'ht 

7' 6"; depth 6' 6". The transmitter proper consists of four cubicles, each 8 

r of 

deep. A wide passageway is provided in the 
in o eeation theun tall entrance 

and electric 
closed. 

inter- 

locks prevent transmitter from being place 

COME TO SCHENECTADY: - to see the pattern of tomorrow's transmitters ... 
to see G. E.'s proving -ground stations-FM, AM, and Television ... to discuss 

how you can reserve the equipment you want for prompt post-war delivery. 

ANTENNAS ELECTRONIC TUBES RECEIVERS 

Tune in General Electric's "The World Today" 

and hear the news from the men who see it happen, 

every evening except Sunday at 6:45 E.W.T. over 

CBS network. On Sunday evening listen to the 

G -E "All Girl Orchestra" at 10 E.W.T. over NBC. 

STATION AND STUDIO EQUIPMENT TRANSMITTERS 

ELECTRIC FM.TELEVISIONAM GENERAL d EL I60C, 

.fie &e ad"zgl& 
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LAPP -DESIGNED, LAPP -BUILT- TO DO A SPECIFIC JOB 
This is an antenna base insulator for use on a communi- 
cations center transmitter. It is one of several Lapp de- 
signs for transmitter and receiver mast bases for military 
vehicular radio-on jeeps, halftracks, tanks and other 
rolling equipment. 

Whether or not this special-purpose gadget has appli- 
cation to anything you build or propose to build, there's 
a moral in it for you. In this case, as in hundreds of 
others, an original and impractical design was modified 
by Lapp engineers-to provide a part that meets all elec- 
trical and mechanical requirements, and that Lapp can 
build economically and efficiently. 

Lapp engineering talent and Lapp production methods 
are such that we can say, "If it's an assembly that can be 
made of porcelain or steatite and metal parts, tell us what 

the requirements are and how you think it might be made; 
Lapp will tell you how it can best be made-and will 
make it." Our right to that claim has been proved over 
and over in military electronic production; it's going to 
be a competitive advantage to smart post-war electronic 
producers. Lapp Insulator Co., Inc., LeRoy, N. Y. 
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YOUR NEW "STUDIO ONE" 

emeer 

... something to think about, now that you're on 

the threshold of full-scale commercial television 

No top-flight broadcasting station will be 

without one ... a year after victory. 

The big question now is "How soon can 

a television studio be operated profitably?" 
The DuMont organization can help you 

answer that one ... through a new service 
which makes DuMont's extensive telecast- 
ing background yours to command. 

DuMont has pioneered in designing and 
equipping three television stations ... has 

operated its own station -W2XWV, New 
York - for more than three years. 

These invaluable, "tried -under -fire" ex- 

periences are summed up in amply illus- 
trated guide -books, now on the presses. 

"Planning Your Television Station" tells 
you how to have a low-cost telecast opera- 
tion ...describes the compact equipment 
units that make it possible for you to expand 
without replacement losses. 

Also discussed is the DuMont Equipment 
Reservation Plan that helps you become 
"first with television" in your area. 

Plan now for your new "Studio One"... 
your place in the sun with television. Write 
us at the address below. 

Copyright Allen B. DuMont Laboratories. Inc., 1944 

?gC'GJG07'L: Qi/? 

ALLEN B. DuMONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J. 

TELEVISION STUDIOS AND STATION W2XWV, 515 MADISON AVENUE, NEW YORK 22, NEW YORK 
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&ìto'Ji,ce DIFFERENTIAVMICROPHONE 
Model T-45 is its U.S. ARMY DESIGNATION 

Developed by Electro -Voice engineers in collaboration with the Fort 
Monmouth Signal Laboratory, this Differential "Lip Mike" carries the 
voice clearly and distinctly above the roar of battle. Ambient sounds 
and reverberation are reduced to negligible levels. 

Frequency response substantially flat from 200-4000 cps. 
Low harmonic distortion 
Cancellation of ambient noise, but normal response to user's voice 
Self-supporting, to free both hands of the operator 
Uniform response in all positions 
Usable when gas mask, dust respirator or oxygen mask is required 
Unaffected by temperature cycles from -40° F. to -f 185° F. 

Ability to withstand complete immersion in water 
Physical strength to withstand 10,000 drops 
Weight, including harness, cord and plug, less than 2 ounces. 

-KCP, MICROPHONES 
Our full line includes Carbon, Dynamic and Velocity models . . . all 

at popular prices . . . for public address, industrial sound, 
sound recording and speech transmission applications. 

Consult your local radio parts jobber. 
> th 

ELECTRO -VOICE MANUFACTURING CO., INC. 1239 SOUTH BEND AVENUE SOUTH BEND 24, INDIANA 
Export Division: 13 East 40th Street, New York 16, N. Y. - U. S. A. Cables: ARLAB 
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TO MEET MOST PRODUCTION SCHEDULES! 

At WESTON, production finally has outstripped the overwhelming 

war demand for panel and other instruments ... making WESTONS 
again obtainable on a basis to meet most war production schedules. 

To experienced instrument users, this means they again can obtain the 
instruments whose design and manufacture incorporate the broadest 

instrument experience in surmounting the requirements of exacting 

applications. The instruments whose consistent, uniform performance 

simplifies their problems of inspection, handling and other burdensome 

procedure ... and whose dependable, long-term accuracy assures better 
operating performance from the devices into which they're built. 

Why not discuss your instrument schedules with WESTON, today 

and be sure of obtaining the added product efficiency which authen- 

tic WESTONS provide. 

Weston Electrical Instrument Corporation 
618 Frelinghuysen Avenue, Newark 5, New Jersey 

Panel & Switchboard Instru- 
ments (DC, AC, and Thermo) 

Precision DC and AC Portables 

Instrument Transformers 

Specialized Test equipment 

Laboratory Standards 

Sensitive Relays 

Light Measurement Instruments 

Aircraft Instruments 

Electric Tachometers 

Dial Thermometers 

FOR OVER '55 YEARS LEADERN IN F.LEI'TItICAL tNF.ASL'RING I4STRl.':1E.1'TS 
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G -E MYCALEX washers, spacers and other small parts are now being fabricated 
by punching at a much faster rate than by the regular methods of cutting 
and drilling. As a result, greater quantities can be produced at savings both 
in time and money to you. In one instance, production of a C -E mycalex part 
was quadrupled by the use of the punching process ... unit cost being 
decreased by 70%. 

Because G -E mycalex is outstanding in its ability to meet severe require- 
ments of high mechanical and dielectric strength, high arc resistance and low 
losses at high frequencies-many manufacturers are today economically using 
these small G -E mycalex parts as electronic insulation in variable condensers 
and similar applications with exceptional results. 

But there are many other reasons why G -E mycalex has for more than 21 
years helped solve the toughest insulation problems. For instance, metal parts 
may be inserted or combined with G -E mycalex during the process of mold- 
ing, so-if you are looking for a suitable insulator that is flexible and unique 
... investigate G -E mycalex. 

And-if you prefer to have G -E mycalex fabricated for you, there are 
specialists in this field. A list of these fabricators and detailed information 
about G -E mycalex, including a free sample, will be sent at your request. 
Just fill out the coupon. 

Remember, behind G -E mycalex is General Electric's unequaled experience 
in electronics.... General Electric, Schenectady, N. Y. 

TUNE IN General Electric's "The World Today" and hear the news from the men w`10 
tee it happen, every evening except Sunday at 6:45 E.W.T. over CBS. On Sunday 
evening listen to the G -E "All -Girl Orchestra" at 10 E.W.T. over NBC. 

FREE- 
G-E MYCALEX 
BULLETIN 

r 
ELECTROM'CS 
DEPARTMENT 

GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Please send me a free sample of G -E 
mycalex end your descriptive booklet 
explaining the methods and tools to use 
for machining G -E mycalex. 

(If you wish a list of fabricators of 
G -E mycalex, check here 

Name 

Company 

Address 

Ouer 21 Years of Mycalex Experience-Your Assurance of Quality GENERAL 0 ELE/CTRIC 
177.M.C3.9915 
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SO YOU would like a sensitive relay for that 
remote control circuit! 

Sensitivity is important for many relay applica- 
tions. And if that is all you want, there's no prob- 
lem. It's easy to build a relay that will "operate" 
on a small amount of power. 

But sensitivity without contact reliability is use- 
less. So what you really want is a relay that is 
not only sensitive, but also has the contact pres- 
sure needed for reliability under actual service 
conditions. 

Sensitivity and contact reliability are opposing 
factors. To get a high measure of both qualities 
in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We've been building such relays for years 
-to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 
trol functions on aircraft and radios. 

Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity plus contact reliability. No 
matter what the nature of your problem, there is 
an Automatic Electric relay that will give you both. 

AND OTHER CONTROL DEVICES 

4AUTAT IC 
ELECTRIC 

The Automatic Electric Class B Relay shown here combines high sensi- 
tivity and contact reliability. It bas a highly efficient magnetic circuit, 
long wearing mechanical structure, independent twin contacts, and 
capacity for any number of springs up to 26. Contact pressures average 
20 grams per contact. Compare this with "sensitive" relays having con- 
tact pressures of less than five grams. 

For high sensitivity and contact reliability in small space, your best bet 
is the Class S Relay shown hie. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 
where space is a a premium. Because of the great demandJor Class S 

Relays for vital war products, we urge that you avoid its use except 
where no other relay will serve. 

AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Vain wren Street Chicago 7, III. 

In Canada: Automatic Electric 
(Canada) Limited, Toronto 

R I ; AND t,^;5ëM. SI; f 5. FClk :.'., ry&tt:At CON TRW. (küE0 

38 June 1944 - ELECTRONICS 

www.americanradiohistory.com



One of the most important men on the production 
front is the electronic engineer. Working long and 
hard hours, his time is spent devising and planning 
electronic equipment that will give the Allied forces 
overwhelming superiority on the battlefront He was 
"drafted" early in the war and has devoted his special 
skills unstintingly to the successful prosecution of the 
war effort. The electronic engineer is truly a soldier 
on the homefront. 

ARMY -NAVY "E" WITH STARS 
Awarded All Four Divisions of Raytheon 
for Continued Excellence in Production 

Raytheon engineers are continually devising new elec- 
tronic products which contribute to the immeasurably 
important role that advanced electronic equipment is 
playing in winning the war. Raytheon electronic tubes 
and equipment are built to more than meet severe 
wartime requirements. The "Plus -Extra" quality, 
dependability and stamina of Raytheon products have 
established Raytheon as one of the leading manufac- 
turers in the electronic field. 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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No. 539 Portable 
Recorder 

Fifteen minute transcriptions play back with split- 

second accuracy. 

Where seconds count, maintaining broadcasting 
schedules or dubbing sound to synchronous -driven 

movie films, you're offered the perfect timing of the 
Fairchild Portable Recorder turntable drive. 

The motor is synchronous. The drive is positive. 

Two speeds: 33.3 rpm by worm and gear; 78 rpm by 

precision friction -ball -race stepup. The only necessary 

interlocking device to other synchronous equipment 

is the A.C. line. 

perfect 
timing 
With professional use in mind, all Fairchild portable 

recording instruments are built to meet the exacting 
requirements of the radio and communications fields. 

To electronic skill Fairchild has added the plus of 
exceptional mechanical skill - skill long practiced in 
.0002" tolerance production of aerial cameras, aircraft 
sextants and aircraft computing gun sights. 

The result of persistent research to provide studio - 
quality recording in the field is the Fairchild No. 539 
Portable Recorder. Descriptive and priority data are 
available. 

AND INSTRUMENT CORPORATION 

88-06 VAN WYCK BOULEVARD, JAMAICA 1, N. Y. New York Office: 475 TENTH AVENUE, NEW YORK 18, N. Y. 

SOUND EQUIPMENT-PRECISIONIZED-mechanically and electronically -FOR FINER PERFORMANCE 
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THIS BIG 28 PAGE BROCHURE IS "MUST" READING FOR ENGINEERS 

Don't fail to get your hands on a copy of this book 
of data. It's the "last word" on the subject of 
glass -bonded mica, from the history of the prod- 
uct to its almost -endless applications. It shows 
that MYKROY differs in formula from the earlier 
glass -bonded mica materials, and states the case 
for MYKROY as the perfect dielectric for the more 
exacting needs of all high frequency circuits. 

Here is a wealth of information about advanced in- 

sulation, including many useful charts and graphs. 
Here are results of tests, and the official ratings. 

This book will show you why we can solve your 
insulating problems and help to improve the effi- 
ciency of your product. It will show why our plant 
and facilities have been increased more than 
4000%, and that there is NO SHORTAGE of MYKROY. 

Use the coupon to order your copy. But please fill 
in firm name and title clearly. 

rRpN A tNc 70 Clifton Boulevard, 
Clifton, New Jersey, U. S. A. 

Gentlemen: Yesl I want the book of facts about the advanced 
electrical and mechanical properties of MYKROY insulating material. 

Name Title 

Company 

Address 

CHICAGO 47: 1917 NORTH SPRINGFIELD AVENUE 
EXPORT OFFICE:;. 89 BROAD ST., NEW YORK 4, N, Y. 
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SPECIAL PURPOSE 
ALLOYS SINCE 1899 

Typical wire wound units 
contained in Bureau of 
Standards type resistors 

Because resistance values, in precision apparatus, must 
not change with age or temperature variations encoun- 
tered in normal operation, Driver -Harris Manganin is the 
most widely used. 

Originally imported, because no domestic process had 
yielded a comparable grade, D -H Manganin of vastly 
superior physical and electrical characteristics is available 
today ... the result of unceasing Driver -Harris research. 

Technically advanced, exclusive D -H drawing and 
ageing methods produce Manganin of such fixed stability 
that it is not subject to "drift". Special "tempers" and 
mechanical properties are allied with the perfect electrical 
characteristics of D -H Manganin to make it the most 
dependable resistance alloy for precision bobbins, 
Wheatstone Bridges, decade resistance boxes, poten- 
tiometers and National Bureau of Standards type resist- 
ance standards. 

If fixed stability and constant resistance under nor- 
mally variable operating conditions are "musts" in your 
resistor design considerations, use Driver -Harris Man- 
ganin to meet these more exacting specifications. 

Write today for the special Manganin bulletin con- 
taining complete engineering data, wire and shunt 
applications. 

Driver -Harris 
co PA NY 
HARRISON, N. J. 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
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A leak in a cathode ray tube is a disaster ... so the time to stop 
it is before precious man hours and material have been expended 
on final assembly. Tiny as it is, this terminal cap performs a vital 
function and must be structurally perfect if the vacuum is not to 
bleed through it. Rouline x-ray examination sees to that by 
disclosing internal wea messes, such as porosity or faulty welds, 
which would affect per=ormance, before assembly. 

In the electronic industr es, radiography also provides spot-weld 
control ... checks on accuracy of filament and grid alignments 
... discloses imperfect joints, broken leads, and similar common 
defects in condensers, resistors, assemblies. The Picker 150 KV 
X -Ray Unit, either stationary or portable, rated at 150 KV, 8 MA 
operation, has been found ideal not only for such inspection, but 
also in hundreds of other applications where continuous produc- 
tion x-ray inspection is required. 

=.r this inspection, 
1i:lsly loaded tray jigs 

ie used in conjunction 
w th the Picker 150 KV 

Irdestrial Unit. This effi- 

cis> operation was 
w.r<ed out by Picker en- 

gaeeis in collaboration 

rick plant engineers. 

PICKER X-RAY CORPORATION New Yogic. N. Y. 
WAITE MANUFACTURING DIVISION Cleveland, Ohio 

YOUR LOCAL PICKER ENGINEER WILL BE GLAD TO DISCUSS YOUR OWN INSPECTION .PROBI EMS WITH YOU 
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Induction Ceremony 
This is an X-ray photograph of the final 
step in the stiff pre -induction examina- 
tion which National Union engineers 
are giving many of the N. U. Tubes now 

headéd for combat duty. 
Why X-ray? Because with great objectives 

and priceless lives at stake, it is a military 
necessity to know that critical -type N. U. Tubes 

.are sound through and through-equal in every 
vjTay to the ordeals they'll face in battle. Even 
tubes which have passed scores of operational 
tests with flying colors, are scrutinized by the 
searching eyes of the X-ray engineer. X-ray 
examination of the finished tubes-after all 

we Annuer 

processing has been completed-helps our 
scientists to know that there is no hidden weak- 
ness anywhere. 

This insistence upon leaving nothing to 
chance typifies the uncompromising scientific 
standards which prevail at National Union. It 
is assurance that every tube which carries the 
N. U. trademark can be counted on to do its 
duty, always. And for post-war industrial needs, 
it is a safe and sure guide to electronic tubes 
of known performance characteristics and de- 
pendability. Count on National Union. 
NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 

Factories: Newark and Maplewood, N. J., Lansdale and Kobesonia, Pa. II Ilk 

NATIONAL` 
RADIO AND ELECTRONIC TUBE 
1,cfetwº8tinc. f.ssslr .k'.,. p¡,,.,r:rteer.t.. `;;:et-tà+1Perge..F Trie; CoraelrAtsert + á'º8nfote tenvint,?s ... ,Fb/sZ' Bullt 
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the ti3. 

d of achievement 

an outstanding 
record 

cPe k 
for; Owned 

With the skill and experience 

f 34 years of capacitor specialization, Cornell-Dubilier 

eets the urgent needs of war production. Since 1910, 

hru every phase of capacitor development, our growth 

arallels that of the electronic industry. We have not 

ly kept pace with it but have anticipated new trends. 

oday there are more C -D capacitors in use than any 

other make. This tremendous increase in production has 

been accomplished while maintaining C -D's high stan- 

dards of quality and dependability. Our name is syn- 

.unymous with reliability . . that's why C -D's are first 

ith 4 out of 5 engineers. Our facilities and specialized 

ills are at your service. Write today to Cornell-Dubilier 

,lectric Corporation, South Plainfield, New Jersey. 

TYPE YAT 
compact, 
low capacity Dvkanol "G" 
bypass capacitor; 
hermetically sealed:. 
in specially -treated, 
drawn metal 
containers. 
Range at 600V, 
.05 mfd. to I mfd. 
Range at I00V, 
.05 mfd. to .5 mfd. 

Co Jr- irk ell-Du its zlii. er Cam. p. Wk. 42:1 

MICA DYKANOL PAPER WET AND DRY ELECTROLYTICS 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
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SOLID 
MAGNET 

...THESE SPECIFICATIONS MEET 

YOUR D -C METER REQUIREMENTS... 

G -M's production facilities can now serve a few additional 

volume users of meters ... and assure deliveries in keeping 

with today's wartime needs Over 100,000 meters have 

been supplied for one aircraft application alone ... if the 

specfications below meet your requirements ... and if your 

problem is quick delivery ... write, wire or phone today. 

O General-Designed to conform to "American War Standards 
C39.2-1944" for Electrical Indicating Instruments. 

© Size -21/2", Round, Flush Mounting, Panel Type. 

© Case-Standard case is of moulded bakelite. Available also in metal 
(brass) case. 

O Solid alloy -steel magnet (not laminated). 

©Range, D-C-Available from 0-200 micro -amperes to 0-10 amperes, 
or 0-3.0 volt to 0-200 volts, D -C. 

Avail yourself of both our 
engineering and produc- 
tion facilities for quick 
attention and experi- 
enced service. 

GM 

G-14 i.aBoRATorzlE s INc. e WAR BONDS & STAMPS 

4313 NORTH KNOX AVENUE, CHICAGO 41. ILLINOIS 
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FIRST OF THE U. H. F. CABLES 
ójecied úz 1937 Zay 

wr 
_ e, Solid 

Apheol P High.Fre- 
stow-toss, Cop,cioi Cable 

pielectric, ° 
Aecy, 

rh ,rt rst is rcx-high-frequency cable was a polystyrene bead cable-born of much study and endless laboratory work. It took the place of ceramic and fibre insulated lines. Taus, Amphenol 
became the pioneer in low -loss ccble manufac- 
ture a logical- -development of leadership in 
quaCity radio equipment-firmly established with radio experimenters and "ham" operators long 
before war developments required the mass pro- 
duction of U.H.F. cable. 

Since that first polystyrene bead cable Am - phenol has worked shoulder -to -shoulder wi.h 
the designers and developers of equipmen:.for 
radio, frequency modulation, television . . . 

since 1941 at the right hand of Army and Navy 
engineering officers playing an important part 
in wartime electronic developments. 

Today, Amphenol's R G Polyethylene stand- 
ard-Army-Navy type-cables feature qual- 
ity materials, Amphenol workmanship in 
every inch . . . product of Amphenol's 
latest type extruding equipment, skilled per- 
sonnel, seasoned staff and second -to-none 
laboratory. Write for the catalog of 
AMPHENOL RG Cables. 

Clean, smooth, properly centered polyethylene covered 
wire is extruded by this machine. 

8y o dozen different searching tests Amphenol 
RG Cable is proved before it is shipped. 

Connectors 
Fittings 

Conduit J Radio 
Synthetics 

2LGG.." 
_ 

HpIIC 
CORpORp10K 

Ois 

AMERICAN4 ÑAvenue, C'bico90 

g30 5 
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CHALLENGE! 

As you look through the ads in this magazine... 

FIND THE GLASS PARTS NT MADE AT CORNING 

IT'S really not much of a gamble on our part. The 
truth is that most of the electronic glass equip- 

ment built today comes from Corning Glass Works. 

Bulbs, flares, insulators, transformer bushings, tub- 
ing, resistor tubes, coil forms, are just a few of the 
hundreds of electronic glassware products produced 
under our Army -Navy "E" flag. Here you will find 
glasses with high electrical insulating qualities; glasses 
with an expansion coefficient practically equal to that 
of fused quartz; glasses extremely resistant to mechan- 
ical shock; glasses that can now be made into intri- 
cate shapes formerly considered impossible. And be - 

means 
Research in Glass 

hind them all, 75 years of pioneering in glass research 
and experience gained in the development of more 
than 25,000 glass formulae. 

We hope this doesn't scare you. All it means is this: 
If you have a problem you think glass might be help- 
ful in solving. feel free to call on Corning! Everything 
we know about glass is at your service. just to get 
started we'd like to send you a copy of an informative 
new booklet,"There Will Be More Glass Parts In Post- 
war Electrical Products." If interested, write Electronic 
Sales Dept. E-6, Bulb and Tubing Division, Corning 
GlassWorks, Corning, New York. 

Electronic Glassware 

SYLVAN 
Mt IOU PM, 

"PYREX" and "CORNING" are registered trade -marks a/' Corning Glass H ,,r/s 
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NOP.T1 A\.ENUE WAKEFIELD, MASSòiCI-JSETTS 

NEER,_ 
m:: 

ACIi(NiNE i:11111 SfL0ER1ÁG 'LATING ASSE8 

LVE 
telidVId 

TO PERFORMANCE SPECIFICATIONS 

You can't fell 
from the outside 
how well the 
inner surface 
is plated. 

So «zagyinspectors resort to surgical instru- 
ments, using the cystoscope for critical 
scrutiny of the entire' inside surface of this 
metal bellows ... for the performance spe- 
cification requires complete silver plating- 
inside and out-to protect the thin metal 

against corrosion that would cause 
service failure of vital equipment. 

But, more important than the inspection 
technique, -d i engineering originated 
also the specialized production method 
that ensures adequate silver plate in 
every crevice and corrugation of this 
piece. 

Your difficult problems also will yield 
to -'Ti- experience and ingenuity in 
the industrial application of silver and 
gold plate. At your request, our repre- 

sentative will furnish detailed information 
about available -'L '! services. 
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Smaller Type '38: 300. 500 and 600 v. 

D.C.W., .001 to .01 mid.; and 800 v., .001 

to .005 mfd. 

Larger Type '89: 400 v., .015 to .5 mfd.: 
600 v., .015 to .25 mfd.; 1000 v., .006 to .1 

mfd.; and 2000 v., .006 to .05 mfd. 

Unless otherwise specified. units are sup- 
plied with Aerovox Hyvol oil impregnant 
and fill. Available also with mineral oil. 

Type '38 tolerances up to but not includ- 
ing .01 mfd., minus 20% plus 50%; .01 

mfd., minus 10% plus 40%. 

Type '89 tolerances up to .009 mfd., in- 

clusive, minus 20% plus 50%; .01 to .09 

mid., minus 10% plus 40%; higher than 
.09 mid., minus 10% plus 20%. 

INDIVIDUALLY TESTED 

SALES OFFICES IN ALL PRINCIPAL CITIES 

Export- 13 E. 40 ST., NEW YORK 16, N. Y. - Cable: 'ARLAB' - In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 
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BY ANALYZING YOUR FASTSLIIN`GAPPLrCATIaNS }^*"I 
SallEFUINF 

REG. U. S. PAT. Orr. 

FASTENER UNITS 
This modern fastening provides a 
Shakeproof Lock Washer and Screw 
pre -assembled and delivered es a 
single unit. The lock washer can't 
drop off-but is free to rotate. No 
time wasted putting lock washer on 
screw. Easy to handle-assures fast 
driving, No chance for green work- 
ers to "forget" the lock washer! 
WRITE FOR FREE TEST KIT No. 23 

ENGINEERS CAN IIIELP YOU ELIMINATE MANY 

TIME -WASTING ASSEMBLY OPERATIONS! 

get 1"K E P 

Substantial economies in both production costs 
and assembly time have been achieved by reducing 
fastening operations. Through ingenuity in utiliz- 
ing the advantages offered by modern fastening 
devices, important changes are possible which 
will actually improve product performance as 
well as reduce costs. Shakeproof engineers, by 
means of thorough technical research and a 
wide experience with mass production assembly 
methods, are able to offer metal product manu- 
facturers a specialized fastening service that is 
certain to result in increased assembly efficiency. 

Investigate this special Shakeproof Service. Write 
today-a Shakeproof field engineer will contact 
you immediately! 

OCIF inc. 
Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 

2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 

Shakeproof 
Lock Washers 

Shakeproof Shakepraot 
Type 1 Thread -Cutting Type 25 Threzd-Cuff ng 

Screws for Metals Screws for'lastics 

Shakeproof Cowl 
Fasteners "The Quick 

Opening Lock' 
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ELKHART INDIANA 

As specialists for over sixteen years in the production of variable resistors, Chicago Telephone 
Supply Company is now employing its knowledge and skill in manufacturing electronic 
materials for the military. When peace is restored, production will be devoted to meeting the 
demands of the electronic industries for quality, master craftsmanship and unequalled service. 

VARIABLE RESISTORS, PLUGS, JACKS, SWITCHES, TELEPHONE GENERATORS, RINGERS 

BRANCH OFFICE 
S. J. Hutchinson, Jr. 
401 North Broad Street 
Philadelphia 8, Pennsylvania 
Phone: Walnut 5369 

REPRESENTATIVES IN CANADA 
R. W. Farris 
2600 Grand Avenue 
Kansas City 8, Missouri 
Phone: Victory 3070 

Frank A. Emmet Co. 
2837 West Pico Boulevard 
Los Angeles 6, California 

C. C. Meredith & Co. 
Streetsville, Ontario 

111a>~1-uceeteJts olescagty reece,re4 W,lecitcJeíec.f a-,Jr93eisteiLt.S Sísice Ióryb 
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5anam& Capattitoìs CanTke lt¡ 
Sangamo Type A capacitors have been manufactured continuously since 1925. As 
the first mica capacitor to be moulded in bakelite, it has been incorporated into 
the designs of many transmitters and receivers. Designated under the War Standard 
as Case Styles CM55 and 60, this unit is available in all characteristics from B 

through F and in the entire range of voltages and capacities listed in these stan- 
dards. While comparatively small in physical size, the "Type A" has been called 
upon to do an exceedingly big job in low -powered, medium, and quite often in high- 
powered transmitters, where the ability of a capacitor to stand t.p and handle 
comparatively large amounts of RF current is of paramount importance. The 
continued application of the Type A capacitor in these transmitters is adequate 
proof of its ability to meet these requirements. Manufactured under War Stardard 
specifications calling for severe immersion tests, extreme temperature ranges, definire 
retrace or drift characteristics, this capacitor is an outstanding example of the 
advanced enginering design and manufacture inherent in the entire line of Sangamo 
Mica Capacitors. 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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Rheostats and potentiometers in wire -wound 
and composition -element types. 

Midget controls in both types. Matched in 

external appearance and dimensions. Me. 

chanically interchangeable. 

Large line of controls for sound systems-con- 
stant-impedance attenuators, L -pads, T -pads, 
faders, mixers, etc. 

25 and 50 waft power rheostats featuring 
exceptionally rugged construction. 

Greenohms - well-known green -colored ce- 

ment -coated power resistors found in the 
most rugged assemblies. 

Glasohms-glass-insulated miniature power 
resistors and healers. Also flexible resistors. 

Etc. etc. 

"THE HOUSE OF RESISTORS" 
* Builders of rugged equipment specify CLAROSTAT for resistors, con- 

trols and resistance devices as a matter of habit. They know through 
years of experience. especially out in the field. that Clarostat compo- 

nents are tough -electrically and mechanically. Thus one more clause 

in their insurance against equipment failure and excessive servicing. 

Today Clarostat is engaged 100% in the wax effort. The facilities of 

two large plants are concentrated exclusively on meeting the require- 

ments of our armed forces. But after Victory is won "The House of 

Resistors" will convert back to civilian production, with vastly in- 

creased capacity fo meet the needs of its many business friends. 

* Submit Your Problems... 
If they have to do with resistance - fixed. adjustable. or ballast - 
send them along for our engineering collaboration. We either have 
standard items in our extensive line that will meet your needs, 
or we can build special units Let us quote on your requirements. 

ari.4 
CLAROSTAT MFG. CO., Inc. 285-7 N. 6th St., Brooklyn, N.Y. 
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On circuits everywhere, you now see mod- 
ern Burndy HYDENT (Indent Type) 
connections like those above ... in place 
of old-fashioned connections made by 
methods which were time-consuming and 
uncertain. 

The Indent connection has been widely 
adopted because the indenting principle 
removes all uncertainty over the strength 
and permanency of the connection. Fur- 
ther, the HYDENT connectors used are of 

Hydent 
CONNECTORS 

Connecting ] :. wire or 
2000 mcm cable ... you 
can do it with onepiece 
HYDENT Connectors, 
using the simple Burndy 
Indenting Tools which 
range from small hand 
HYTOOLS (pliers) to 
hydraulic HYPRESSES. 

74e Ifkrrl/ay 
to make permanent electrical connections ,eragettae 

one-piece, pure copper construction . . . 

assuring highest electrical conductivity. 
And they are installed in a fraction of the 
time ... another feature industry likes, too. 

Pioneered and proved by utility engi- 
neers, the HYDENT connection has been 
a significant aid to our war effort ... and 
will contribute materially to product and 
production efficiency in the days to come. 
Bulletin on HYDENT Connectors gladly 
sent on request. 

BYRNDY ENGINEERING CO., INC., 107 Bruckner Boulevard, New York 54, N. Y. 
IN CANADA: Canadian line Materials, limited, Toronto 13 

ELECTRONICS-June 1944 
i3 

www.americanradiohistory.com



A 
FEELING 
FOR 
SCIENTIFIC 
PROGRESS 

"EVERYBODY talkin' 'bout heaven aint goin' there". No more will mere 

talk secure a ticket to Post War's "promised land", where big profits 

may depend on low production costs. Why not, then, ride through with a 

contract manufacturer who has the peace -time cost-conscious skill and ability? 

We've been "Man -Friday" to American Industry since it was in swaddling 

clothes ... ever since Thomas Edison shed light on the world with his carbon 

filament electric lamp. 

We've had a hand in shaping scientific progress ... we've fabricated many 

component parts of pace - setting mechanical and electrical products for 

other manufacturers since 1888... our experience spans more than a half - 

century of precision manufacturing developments. All hands at Lewyt's are 

cost sensitive. 

Lewyt is not a war baby. Lewyt is a " Manufacturer's Manufacturer" with 

56 years' experience. We'd like to talk with production engineers up against 

today's wartime requirements, and those thinking ahead to peace -time 

problems. Maybe we can't figure on your job now, but we can quote on 

WAR BONDS. They start at $18.75. 

LET LEWYT DO IT 

ESTABLISH AN ACQUAINT- 

ANCE WITH OUR 

PRODUCTION SKILLS 

We specialize in electric and 
electronic instruments, chassis 
and housings; mechanical and 
electrical assemblies; highest 

recision machine work; sheet 
metal fabrications; all types of 
welding, product finishing, etc. 
Consult Thomas Register for 
Lewyt listings. Write on your 
business stationery for illus- 
trated 48 -page book, "Let 
Lewyt Do It" ... no charge, no 
obligation. LEWYT CORPORATION 

62 BROADWAY, BROOKLYN II, N. Y. 
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DURABILITY 

The relaonship between pachyderms and JENS.EN speake s is, of course, 
obsciue. It will take arip-lier hundred thirty-fve years or so to determine positively 

whether J£NSE 1 speakers actually 1 -ave the ruggedness and the kngevity of 
an elepaoxnt, but ;w a do kncw of many JENSEN sneakers it use fifteen years 

and more that till are cpsratíng more than adequate:y JENSEN E.[rjinesrs have 
_lever designed o speaker. thcr dn't ha -e durability as onz its majc:r qualiications, 

+1 engen 
RADIO 1NANUFA:TURIhG COMPANY 
6601 SO. LARAMIE AVE. CHICaG O 38, áLL. 

ilut0.e ruW1 ceVai ', 1721«,(444; 
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AKE LITE 
TRADE -MARK 

PAPER -BASE LAMINATED PLASTIC SHEET 

FOR HIGH -FREQUENCY INSULATION 

Recommended for high -humidity conditions 

Low water absorption 

Low loss factor 

Easily machined or punched V 

FOR HIGH PERFORMANCE AT HIGH FREQUENCIES 

Laminated Plastic Sheets made with BAKELITE Laminating Plastics 

Increasing need for high -frequency equipment has 

called for vast increases in the production of paper -base 

laminated plastics known as XXX and XXXP grades. 
These plastics are made with a higher percentage of 
BAKELITE resins than other grades of laminates, pro- 
viding much higher electrical values for the exacting 
demands of H.F. applications. 

Type XXX, recommended for high -humidity con- 

ditions, possesses minimum cold -flow and excellent 
machining characteristics. Type XXXP has lower di- 

electric losses and is more suitable foi hot punching 
work. It is also recommended for high -humidity appli- 

cations. Its cold -flow is greater than that of the XXX 

Laminatin 

type. The loss factor of these materials is as low as .12 at 

1,000,000 cycles (A. S. T. M. D -150-39-T); water absorp- 
tion is as low as 1.0 per cent (A.S.T.M. D-229-39). 

ASK YOUR LAMINATOR about the special grades of 
paper -base laminates for high -frequency use. If you 

have a problem involving an essential product, our field 

engineers and development laboratories are at your 
service. Or write for Booklet 7-L,"Bakelite Laminating 
Plastics." 

TRADE MARK 

BAKELITE CORPORATION, 30 East 42nd St., New York 17, N. Y. 
Unit of Union Carbide and Carbon Corporation 

11133 

Plastics 
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W. A. PATTIERSON, President of United Air Lines 

"...YOU SAY VIBRATOR POWER SUPPLIES CAN 
INCREASE SAFETY AND COMFORT IN 

M R. W. A. PATTERSON, President of United Air Lines, recently said- 
"It is our belief that the war has advanced public acceptance of the airplane 
as a mode of transportation by 20 years. The airlines, like every other service 
that caters to the public, must anticipate their passengers' expectations of new 

facilities for greater comfort and safety. United will put in service new, huge 

44-50 passenger Mainliners offering comforts, conveniences and thoughtful 
appointments surpassing anything heretofore known, and flying from coast to 

coast in hours with new devices to assure safe flight." 

E -L is ready right now with Vibrator Power Supplies to bring passengers the greater 
comfort of fluorescent lighting as well as the convenience and safety of radio and 
radio -telephone. E -L Black Light equipment is available as a safety device for 
instrument panel illumination at night to eliminate blinding interior glare and to 
provide clear, sharply defined instrument calibration. Engineered to specific space 
and voltage requirements, Electronic Laboratories products are used wherever cur - 
runt must be changed in voltage, frequency or type. E -L engineers invite inquiries. 

,er,711...' 
I 

,._-L-!;-::--:, /tie/4C LABORATORIES INC. 

PLANES?" 

E -L STANDARD POWER SUPPLY 

MODEL 307 
For the operation of standard 110 volt AC equip- 
ment, such as radios and small motors, from a 6 
volt battery. Characteristics: Input voltage, 6 v. 
DC; Output voltage, 115 v. AC; Output power, 
100 watts: Output frequency, 60 cycles. 

Dimensions: 7'/zx85¢x103i in. Weight: 231/2 pounds. 

Write for farther 
information cfthis 
and other models 
of the extensile 
E -L line. 

INDANAPOLIS 
VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION ELECTRIC, ELECTRONIC AND OILER [lu11 1 N 
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NEW LETTER CONTEST 
for SERVICEMEN! 

ELEVEN ist PRIZE WINNERS IN 5 MONTHS IN CONTEST No. 1! 

Yes sir, guys, the hundreds of letters received were so swell that double first prize winners 

had to be awarded each of the first four months and there were triple first prize winners the 

fifth and last month ... 

SO -HERE WE GO AGAIN! 
Get in on this NEW letter contest - write and tell us your first hand experiences with all types 

of Radio Communications equipment 

built by Hallicrafters including the 

famous SCR -299! 

RULES FOR 
THE CONTEST 

Hallicrafters will give $100.00 for 

the best letter received during each 

of the five months of April, May, 

June, July and August. (Deadline: 

Received by midnight, the last day 

of each month.) ... For every serious 

letter received Hallicrafters will send 

$1.00 so even if you do not win a 

big prize your time will not be in vain. 

... Your letter will become the prop- 

erty of Hallicrafters and they will 

have the right to reproduce it in a 

Hallicrafters advertisement. Write as 

many letters as you wish. V -mail let- 

ters will do.... Military regulations 

prohibit the publication of winners' 

names and photos at present .. . 

monthly winners will be notified im- 

mediately upon judging. 

\''''7 .0_ ...11 

BUY A WAR BOND TODAY! 

hallicrafter5 RADIO 

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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'Z e j Tife 9ay1TNEYLL BE WORKING v 
TO A DIFFERENT SET OF BLUEPRINTS 

immanunimm 

HAND BOOK 
OF SPECIAL STEELS 

Newly revised and reprinted- 
a comprehensive book on the 
properties, uses, and best meth- 
ods of handling, treatment, etc. 
of tool, stainless and other alloy 
steels. Plenty of tables to facili- 
tate quick reference and selec- 
tion. 136 pages, pocket -sized, 
latest data. 

SEND FOR 

YOUR COPY 

Address Dept. E-22 

AGREAT many companies- 
yours probably included-al- 

ready have a clear idea what items 
those new blueprints will cover. 
One thing's sure: whether your 
future products stay in familiar 
fields or enter new markets, they'll 
have to be as modern and value - 
packed as your engineers can make 
them. Improved design, and the 
use of better materials, are the 
means to the end. 

You'll find a lot of your "better 
materials" answers among the vari- 
ous Allegheny Ludlum families of 
special, high -alloy steels. If you're 
looking for such qualities as im- 
proved electrical characteristics, 

finer appearance, greater strength, 
resistance to heat, wear or corro- 
sion, etc., we have the design and 
production data you need. Let our 
Technical Staff help with your plans. 

4//eql eny 
STEEL CORPORATION 
GENERAL OFFICES: BRACKENRIDGE. PENNA 

W Sr D A-9330 
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CENTRALAB occupies a distinctive place in the industry with its Coil 
Forms of Steatite and Centradite*. Countless new uses for those cera- 
mics are being developed daily in industry. The unique electrical and 
physical characteristics of these ceramics are being combined in var- 
ious ways to form new applications. Our laboratory and engineering 
facilities are at your disposal. Write for Bulletin 720. 

' r1 

Producers of Voriobte 
eeei}tors Selector 
Switches Ceramic 'Ca- 

pacitors, Fixed clad Vari - 
le Ste Ode Insulators. 

' S=e [a he idea? 
whet . - - lbe-emaJ ex, 
peeero:.. Loh rersatanee 
1<' item e,hock l.w por 
curtly and tee, loss lar 
tete dß:e. tegullC. 

June ?944 - E,LEC.TROMCS 

www.americanradiohistory.com



WHAT EQUIPMENT IS NEEDEV 

FOR ELECTRONIC HEATING? 
HERE'S SIMPLIFIED INFORMATION BASED ON YOUR QUESTIONS 

Many questions about electronic heating of non-metals come to 
the attention of RCA engineers. A few, dealing with equipment, 
are summarized and answered briefly below. 

Q. What equipment is needed for an electronic heating in- 
stallation? 

A. Briefly: an electronic generator, a "load -tuning" unit, and the 
electrodes. (See Fig. 1.) In some cases, special high -frequency 
transmission line is required to carry power from the genera- 
tor to the electrodes if the distance is more than a few feet. 

Q. What are the functions of these units? 
A. The electronic generator (see Fig. 2) converts power from the 

60 -cycle power line to high -frequency power. This is done by 
means of electron tubes and associated equipment. The load - 
tuning unit is a device which electrically "gears" the high - 
frequency power to the load. In a sense it corresponds to the 
transmission in an automobile. The electrodes are the means 
of applying power to the load; they usually consist of two 
flat plates. The work is placed between them. 

Q. How does the electronic generator work? 
A. Fig. 2 shows a simplified diagram of the electronic generator. 

The oscillator is an electrical circuit containing one or more 
large electron tubes. These tubes and the circuit components 
convert high -voltage d -c (supplied by the transformer and 
rectifier) to high -frequency alternating current (frequencies 
up to 20 million cycles per second or more are not uncommon). 
There are no moving parts, of course. The efficiency is usually 
50', to 75%. In some cases the high -voltage transformer is 
mounted outside the generator cabinet. 

Q. Do tubes last very long? 
A. Yes. A good average figure is 5,000 hours of operation. Many 

tubes give much longer service when operated with ordinary 
care. 

Q. Is equipment available? 
A. Yes. RCA can supply-on priority-standard electronic heat- 

ing equipment rated at up to 100 -kw. output (340,000 BTU per 
hour). Descriptive bulletins are available on request (see 
coupon). 

RADIO CORPORATION OF AMERICA 
N. J. 

LEADS THE WAY.. In Radio.. Television -Tub 
Phonographs , . Records .. Electronics 

ELECTRONICS - June 1944 

Q. What materials can be heated? 
A. Many non-metallic materials can be economically heated 

by electronic means. For example: wood, rubber, plastics, 
resins, chemicals, glass, ceramics, foods, textiles, paper, 
(Metals can also be heated electronically, but are not con- 
sidered in this discussion.) 

Q. Is the equipment hard to operate? 
A. No. Once the process has been "set up," any intelligent 

worker can operate the equ patent without difficulty. 

Q. How is equipment maintained? 
A. The RCA Service Company makes regular inspections of 

RCA installations on a yearly contract basis. Tube 
replacement is included in the contract. 

For further information, address: RCA, Electronic Appa- 
ratus Section (70-46H), Camden, N. J. 

LISTEN TO "The Music America Loves Best" on the RCA program every 
Saturday, 7:20 P.M., E.W.T., Blue Network 

* BACK THE ATTACK ... BUY MORE THAN BEFORE 

Fig. 1. Elements of an electronic heating installation. Standard 60 -cycle 
power is converted by electron tubes to high -frequency (radio -frequency) 
power for heating. 

HIGH -VOLTAGE 

(PLATE) 
TRANSFORMER 

LOW -VOLTAGE 

(FILAMENT) 
TRANSFORMERS 

Fig. 2. Simplified block diagram of an electronic generator. In large units 
the transformer is located outside the generator enclosure. 

SEND THIS TODAY 
RCA, Electronic Apparatus, Section, 

Camden, den, N.J. 
Please send me the booklets checked, which tell more about economical 
electronic heating. 

"Heating Wood with Radio -Frequency Power" 
"R -F Heating Speeds Plastic Molding" 
"RCA. Electronic Generator 15-B" 

Name 

Company 

Address 

J 
City State 

L Iwa1t81 

1 
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Carefully designed to provide maximum 

strength and rigidity with a minimum of 
weight, Sterling Switches have high current 

carrying capacity, particularly in the power 

frequency range. The use of pure silver elim- 

inates the need for high spring pressures, 

required to cut insulating oxides on the 

electro -plated contacts commonly used. 

With Sterling Switches, turning torque 

is reduced to a minimum. 

STERLING 
SWITCH ES 

In both standard models (Nos. 86S and 88S) 
a carefully planned arrangement assures max- 
imum voltage flash -over between contacts and 
between rotor and frame. A multiplicity of 
rotor and detent combinations permits a great 
variety of wiring arrangements on No. 86S. 

Front and rear views of No. 86S Sterling 
Switch are illustrated, the diagram showing a 

typical rotor style. 

10 
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CP STANDARDIZED COAXIAL TRANSIirSSION LINES incorporate several significant refinements 
in design. They are available in a number of sizes, ranging from a flexible %" line 
insulated with spun glass, to large size, high power, ultra high frequency lines. A 
complete assortment of standardized fittings, together with maintenance equipment 
is made for each size line, including: HF and UHF end seals., Magicseal solderless 
couplings, junction boxes, elbows, anchor joints, differential expansion joints, etc. 

ANTENNAS AND RADIATING SYSTEMS made by Communication Products include standard 
high frequency rotary beams, half -wave "foldbacks," vertical and horizontal coaxial 
radiators and ultra high frequency fixed and mobile directive arrays. Illustrated at right, 
a half -wave coaxial antenna. 

AUTO-DRYAIRE, a completely automatic device 
for maintaining pre-set pressures of moisture - 
free air in coaxial transmission lines. It is 
independent of critical gases and heavy 
cylinders and will function for indefinite 
periods, providing 1,000 cubic inches of 
conditioned air per minute. 

Q -MAX A-27 R.F. LACQUER is a new, fast -drying 
lacquer having extremely low loss, for use 
in the treatment of radio frequency com- 
ponents. It is available in 1-, 5-, or 55 -gallon 
containers shipped directly from our factory. 

006 
744 BROAD ST., NEWARK, N. J. FACTORY: 346 BERGEN AVENUE, JERSEY CITY, N. J. 

Coaxial Transmission Line and Fittings Sterling Switches Auto-Dryoire 
Antenna and Radiating Systems Q -Max A-27 Radio Frequency Lacquer 
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I 
THIS unretouched photomicrograph, approximately 

50 times actual size, shows pretty clearly what we 
mean by the value of experience, when it comes to the 
making of electrical instruments and testing equipment. 

Pivots play an important part in determining an in- 
strument's life and accuracy. In the Simpson -made pivot 
above, you have what is truly a masterpiece of its kind ... perfect in contour ... all surfaces brilliantly pol- 
ished to prevent rusting ... rounded end properly cor- 
related with radius of jewel to minimize friction and 
withstand vibration and shock ... heat -treated for an 
unusual combination of strength and hardness. 

The obvious explanation for. this excellence rests in 
the fact that Simpson employs some processes others do 
not, and safeguards every step of manufacture by the 
finest and most complete control modern science can 
provide. But in the final analysis, it is only Simpson's 
long experience which makes such a pivot possible. 

That experience reaches back more than 30 years. 
From it has come new shortcuts in manufacture, new 
refinements in design, which today permit Simpson to 
make "instruments that stay accurate" in greater volume 
than ever before. From this long specialization has come 
too a sound basis for further advance; in your postwar 
Simpson Instruments you will see still more forcefully 
the value of this experience. 

SIMPSON ELECTRIC CO. 
5200-5218 Kinzie St., Chicago 44, Ill. 

O 

Buy War Bonds and Stamps for Victory 
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eder 
Adze(' as -i manufac- 
turer of beitrr earn - 

iiIII tubes. n..ir leads 
with new produr 
Lion methods result- 
ing in utili greater 
tube efficiency and 
length of life. Every- 
where, it's Federal 
tubes for superior 
transmitting and 
industrial power 
performance. 

. bt- I'ii t al l'urnr ur: ranitntnriration 
t`,tiilrll+ir-nt +ïr_a'tiifie. er art i)rt; radio - 

!Milt irz . .. psr lu.orrs 
t \tr`.1 ¡or -fog rli-iiar-p'ltitl2 factor. 

i d 4 r,:el t+ :art' h ant` dla`dill ilrNr loll 
i Sia' f.iü !lr.ütrjt arldli.i$; ili`H 

1irrirelai. of 01.r-raliori 's i -r :acid lii`tnntl 
(.'rigs: per1t trnatarr ratings. `fhi- 

ed-iru care ides ruggedness and h e.f ie 

pertornranre depen.iahility to teder.al 
egnll)t]it nl. 

Transmitters built by Federal are de- 
signed for smooth adjustment over the 
full frequency range. They are4made in 
a great variety of frequency ranges and 

=irl4o(l' 4!4°. . . . from N:rll.irt;iJl.ir tri 
¿it hM trier)oiiittrr« . . . in Irerlrrnric 
oi ) 1Fit ulrlrrr lin il .51 till' 
r. 41i.. tr.-e144, 

It ir1, sit i'1 ru'1 1 C":I(`i" al !'.:.il,a.i!R'1" ;Wu 

:RiunRia lhris Ilir.al. ai .ar'::r reri.ig 
arid tnannli..iiir-itt% rrlari.rrrr rhilh 
a,nr. ihr at lii* tti iirt try dl, INC 

or irtri.ir at r-arirritonir:rtion, itliiiluorat 
. fret' Iririrzr r. -paint, hrir.iilta4. radio 

telephone or telegraph or rar aïrrralt- 
marine or mohile station,. 

Look to Federal for the finest in radio 
communications equipment ... now and 
in the future! 

r1' Mephone and Rad4ÇorporaI/oø 
.pf > Newark I, 

p( 
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THE F 
ASTS 

ABOUT SMA`` 

U uperior facilities are devoted exclusively to the production 

of small metal tubing. Long before the war we set our maxi- 

mum size at %" OD because experience has shown that only by so doing could we 

maintain high quality in the smaller diameters. As a result, we have a mill, operating 

at top speed, equipped to produce in a routine manner what formerly was known as 

"specialty" tubing. So, if you need cold drawn tubing in any metal, and the OD does 

not exceed % "- then the inherent benefits of our specialization are yours for the using. 

SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 

SUPER 10H 

THE BIG NAME IN 

SMALL 
TUBING 

FOR EVERY SMALL TUBING APPLICATION FROM 5/8" OD DOWN 

Seamless in various analyses. WELUHAWN ': EfI]RAW Welded and dram n Stainless, "Monet" and "Inconel". 

K 

SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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 any manufacturers of naval, aircraft and land 
communications equipment know that they have 
better assurance of meeting exacting delivery 
schedules when the High Voltage Rectifiers are 
made by AmerTran. Acceptance is also assured 
through our familiarity with special applications, 
including navigating and locating devices. 

AmerTran Rectifiers can be made to conform in 
general appearance with other apparatus with 
which they may be associated. 

Delivery is assured by our access to stable mate - 

Pioneer Manufacturers 
of Transformers, Reactors 

and Rectifiers for Electronics 
and Power Transmission 

rial sources, plus a proved, fast production sys- 
tem that employs certain recently developed 
techniques. 

In spite of the pressure of war production, 
AmerTran Rectifiers are built to the same quality 
standards that have characterized AmerTran 
products for forty-three years. Quotations wilf 
be forwarded promptly upon receipt of your 
specifications. 

AMERICAN TRANSFORMER CO.,178 Emmet St., Newerk 5, N.1. 

A MillE IIRTIRAN 
MANUFACTJRING SINCE 1901 AT NEWARK, N J. 
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what the 

BRUSH SURFACE ANALYZER 

,iztea,zs ra 1 lilt 

Surface smoothness on the vital moving parts of his plane 
has been measured to one -millionth of an inch by the 

Brush Surface Analyzer. Such precision assures his safety. 

The diamond stylus of this instrument explores surface 
finishes, and its movement is amplified up to one hundred 

thousand times, then immediately recorded on a moving 
paper chart for permanent record. 

If accuracy is essential in your business, write today for 

a fully illustrated bulletin on what the Brush Surface 

Analyzer can do for you. 

THE BRUSH DEVELOPMENT COMPANY 
3 4 2 3 PERKINS AVE. C L E V E L A N D 1 4, O H I O 
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Here's Where 
"CREATIVE" Came In 

PLASTICS CORP. 
978 Kent Avenue Brooklyn 5, N. Y. 

"CREATIVE" INSULATING GROMMETS 

Five important characteris- 
tics save tame and labor in 
wiring cperations:-1. All 

holes are concentric . . 2. All threads are 
clean and lubricated . _ . 3. All parts have 
geared collars and are matt_ finished for quick 
handling ... 4. All corners are chamfered to 
protect against fraying ... S. Four standard 
sizes, all immediately available from stock. 
Send for free sample card. 

DELIVERIES 

"We were confronted with a virtually 
complete stoppage of deliveries in our en- 
tire line of instruments, when a sudden 
change of specifications arose on the plas- 
tic handle of one small part. We were 
alarmed at the thought of a long delay 
and heavy costs of new molds. 

"Because we always thought of "CREA- 
TIVE" as a source for laminated terminal 
strips, bushings, etc., we were delighted 
when you solved our dilemma so quickly 
with an inexpensive cast phenolic part." 

-The above is an excerpt from one 
of many similar letters in our files. 

In these times of sudden specification 
changes, whip your plastic problems by 
calling on "CREATIVE". Frequently we 
can solve your problem right from stock 
with such parts as insulating grommet 
bushings, shown at the left . `.. or we can 
fabricate to your specifications in suitable 
materials. 

Take the first step NOW-send us Vise 
prints for quotations and delivery promises. 

ELECTRONICS-June 1944 
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L ' tNG LIFE, STABILITY 
AND HIGH EFFICIENCY... 

Feaexee7zeie.,#7.,, 
POWER AMPLIFIERS for use as oscillators, amplifiers and modu- 

lators offer maximum efficiency plus lifetime stability of operation. 

The rugged construction of these tubes immediately suggests their 

applicability to industrial processes such as induction.heating or use 

in mobile equipment where vibration is a factor. 

The high quality and uniform characteristics of E -E tubes are attested 

to by their widespread use in the Armed 

Forces throughout the globe. 

Engineers, designers and manufacturers are 

invited to add the informative E -E data book 

to their files. Write for your copy today- 
no obligation of course. 

Illustration of 

Type EE -200 Power Amplifier 

Osrillotor, Clam fi Modulator 

Plate dissipation 

120 ta 160 Watts 

ELECTRONIC ENTERPRISES, INC. 
GENERAL OFFICES: 65-67 SEVENTH AVENUE, NEWARK, 4, N. J. 

EXPORT DIVISION: 25 WARREN STREET, NEW YORK, 7, NEW YORK 

CABLE ADDRESS SIMONTRICE NEWYORK 
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How reeiff* rieerzweee'444, 

HEATING EQUIPMENT CAN 
improve production ... save time and money 

Electronic heat can surface harden gear 
teeth or localized areas in seconds in- 
stead of hours . . . with precise control 
over depth and degree of hardness. 

Electronic heat can bond gloss to 
metal faster with finer control of heated 
area. Often increases production units 
from hundreds to thousands per hour. 

Electronic heat is revolutionizing brazing 
anc soldering operations. Speed and 
efficiency are increased and wasteful 
aftercleaning,operations are eliminated. 

Electronic heat is (deal for soft metal 
melt ng pots. Lowers operating costs. 
Assures longer life of pot. Reduces gas 
inclusions of the smelt. Ends fire hazards. 

This company has been designing and b.tilding Electronic heating 
units (induction and dielectric) since 1921. We have the advantage of 
23 years of pioneering knowledge and experience in this specialty. 

Our equipment (known as "bombarders") has been used with sat- 
isfaction by the nation's leading electronic tube manufacturers for 
almost a quarter of a century, for exhausting and testing tubes. 

Our apparatus has been time -tested for high efficiency and economy 
of operation, and is built to minimize maintenance problems. Our 
greater variety of models permits choosing the unit which is exactly 
suited to your application, and offers the correct combination of 
power and frequency which your jobs demand. You cannot get a 
power -wasting "misfit" machine from us. Before selecting any elec- 
tronic heater, it will pay you to write us. 

DIVISION OF "S" CORRUGATED QUENCHED GAP COMPANY 

119 Monroe Street Garfield, New Jersey 

Designers and Builders of High Frequency Converters Since 1921 
ELECTRONICS-June 1944 

Electronic heat reaches through glass 
walls to degas metal`elements in radio 
and üluorescent tubes without affecting 
the envelopes. Action is instantaneous. 

Electronic heat seals packages rapidly 
and completely in matters of seconds on 
continuous production lines. Packaged 
goods containing foods are sterilized. 

rs you -a s.fction 
frequencies up to 
r megacycles - 

nd the following 
ower range, with 

stepless control from 
zero to full land - 

1 

5 Kw 

T, Mw 

)O Kw 

17 . Kw 

15 Kw 

IS Kw 

2f Kw 

YG wv. 

100 Kw 
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To help you now with your post-war plans, we have created 

and manned a Post -War Development Department. This 

Department has no duties other than those of discussing 

with forward -looking manufacturers the contributions that 

Vulcanized Fibre, Phenol Fibre, or Phenolastic Fibre* 

can make to the performance and economy of the products 

of tomorrow. 

Before you decide that a product or a part can best be made 

from aluminum or glass, steel or wood, or any other mate- 

rial, it will pay you to find out whether or not that product 

or part can be made better, cheaper, or faster in laminated 

plastics. Consultation on such problems with the engineers 

in our Post -War Development Department is yours for the 

asking, without cost or 

obligation. Write us, in 

complete confidence, 
about your plans and 
problems. 

A new development by 
which finished sheets of 
Phenol Fibre can be re- 
heated in your own plant 
and formed permanently 
to almost any shape in 
inexpensive, wooden dies. 

POST-WAR DEVELOPMENT DEPARTMENT OF 

Massproduced by machining from tubes 
of Phenol Fibre, this radio part combines 
light weight, high dielectric quality, low 

moisture -absorption, and the ability to 
stand severe shock. Whatever combination 
of qualities you require, it's a rare case 
indeed that can't be solved by Laminated 
Plastics. 

TAYLOR F= O 1 PAIN.. 
LAMINATED PLASTICS: VULCANIZED FIBRE PHENOL FIBRE Sheets, Rods, Tubes, and Fabricated Parts 

NORRISTOWN, PENNSYLVANIA OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST.. LOS ANGELES 
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CATHODE RAY 

TUBES 

ion 
STANDARD TYPE 

RECEIVING TUBES 

SYLVANIA "LOCI( -IN" 

RECEIVING TUBES 

STROBOTRONS 

GAS VOLTAGE 

REGULATOR TUBES 

MINIATURE AND 

STANDARD SIZE 

THERMOCOUPLE 

TUBES 

TRANSMITTING 

TUBES 

MINIATURE RADIO 

RECEIVING TUBES 

Div 
PIRANI TUBES 

RADIO TUBE 

PARTS 

Diur 
WELDS AND LEADS 

FACSIMILE 

RECORDING 

TUBES 

SPECIFY SYLVANIA AND BE SURE 

AN ELECTRONIC DEVICE is no better than its most vital part-the 
electron tube. A reputation for high quality manufacture 
won many important wartime assignments in electronics for 
Sylvania. A few of the electronic devices, tubes and parts made 
by Sylvania are shown here. There are many more, some of 
which are military secrets. For information about Sylvania 
quality electron tubes and products, write Sylvania Electric 
Products Inc., 500 Fifth Avenue, New York 18, New York. 

"To Serve an Electronic World" 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

ELECTRONICS - June 1944 

300 FIFTH AVINNI, NEW YORK fe, N.Y. 
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The molded Bakelite bobbins, upon which 

the chokes illustrated are wound, are car- 

ried in stocb to these dinensions. 

ILLIONS of precision Radio Frequency Chokes of 

standard and special design are used in military and naval 

communications equipment. Because these vital components 
are required in enormous quantities, all on rapid delivery 
schedules, AUTOMATIC is a dependable source of supply for 

the Army and Navy. 

Whether small or large, precision adjusted or wound 

to turns, AUTOMATIC can meet your need for quantity pro- 

duction of R -F Chokes as well as R -F and I -F Coils of any 

design, audio and power transformers, or complete assemblies 
incorporating them. 

Y_u can rely on AUTOMATIC for prompt service and 

large volume deliveries. 

umNl,4 T/C 
WIND/NI; LW., INC. 

COMPLETE ELECTRONIC ASSEMBLIES & COMPONENT PARTS 

KEEP BACKING 
THE ATTACK! 

BUY MORE 
WAR BONDS 

00 P A ÿ i A f C A V E. E A S T N E W A R K, N. J. 
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EINEIVIrANN 
MAGNETIC 

C/RCU/T BREAKERS 
In arder to prevent nuisance trip 
staring surges, Heinemann provi 
which allows a specified time laps 
though it trips instantly on short 
are ivailable in any one of three 
being governed by liquids of di 
brecker can be had without time 
as a straight instantaneous trip t' 
10 n_illiamperes and 50 amperes r 

the . oad by proper wire size and 
coil. Magnetic blowout provides 
capacity. Make it a point to cont 
any problem of circuit and vacuum 

HEINEMANN CIRCU 
Subsidiary of Heinemann 

97 PLUM STREET 

n harmless overloads and 
a time delay type breaker 

efore tripping on overloads, 
cuits. Time delay breakers 
erse time delays, the lapse 
rent viscosities. The same 
lay characteristics, simply 

e. Ampere ratings between 
y be matc zed accurately to 
mpere turns on the magnet 
high and fast interrupting 
t Heinemann engineers on 

tube protection. 

T BREAKER CO. 
ectric Co., Est. 1888 

TRENTON, N. J. 
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JR in development, research, design and 

0.4tETER 

fix 
cerEcxER 

T 

EOUEI CY 
GENERATOR ATED 

8EEQ 
ATOA 

production of radio and allied equipment 

TYPE 160-A 

Frequency Range: 50kc. to 75mc. may be extended 
with external oscillator down to 1 kc. 

Range of Q Measurements, Coils: 50 to 625. 

Accuracy: In general t 5% 

Range of Q Tuning Condenser: 30-450 mmf. 
(Vernier Condenser: 3 mmf.) 

TYPE 170-A 

Frequency Range: 30mc. to 200 mc. 

Range of Q Measurements, Coils: 100-1200 

Accuracy: In general t 10% 

Range of Q Tuning Condenser: 10-60 mmf. 

TYPE 110-A 

The factory counterpart of the Q -Meter. Compares 

fundamental characteristics of inductance or capa- 

citance and Q under production line conditions 

with a high degree of accuracy, yet quickly and 

simply. insures uniform parts held within close 

tolerances. Frequency range 100 kc. to 25 mc. 

TYPE 150 SERIES 

Type 150 A-Frequency 41-50 mc. and 1-10 mc. 

Type 151 A-Frequency 30-40 mc. and 1-9 mc. 

Type 152 A-Frequency 20-28 mc. and 0.5-5 mc. 

Type 154 A-Frequency 27-39 mc. and 1-7 mc. 

Developed specifically for use in design of F.M. 

equipment. Frequency and Amplitude Modulation 
available separately or simultaneously. 

TYPE 140-A 

A single compact instrument which provides wide fre- 
quency and voltage coverage of generated signals. 

Frequency Range: 20 cycles to 5 mc. in two frequency 
ranges. 

Output Voltage Range: 1 millivolt to 32 volts. 

Accuracy: 

Output Power: One watt into external load. 

-) 

BooNTonRADI®/ 

`/ N-i/C N F BOONTON, NEW JERSEY, 
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WI- Mille, 'MU 

ON EVERY COUNT! 

LABORATORY REPORT 
SUBJECT. 

LzrZ laeulati 

D1electric strength 
, 

Tape 

Insulati on rest taace 
. 

Moisture resistance 
Resistance 

to solvents 
lexibty, 

Resistance 
, . to corrosion 

. Tensile 
strength 

Elongation 
. 

Of course, this is a simulated laboratory report. But the 
conclusions reached are real and true, whether obtained 
by testing instruments or by actual duty. 

One important reason for the performance of *LEXEL 

insulated wire and cable is the fact that the insulation is 
CENTER -SEALED. *LEXEL forms a continuous helical 
tube in which the conductor is automatically and perma- 
nently centered through every inch of its length. The tube 
seals itself by heat. Insulation is uniformly effective at all 
points. 

*LEXEL Insulation Wire is an approved military speci- 
fication for compact installations in low-tension service, 
such as controls, instruments, lead-in and hook-up wires 
and electronic circuits. 

Ask for additional information and names of manufac- 
turers who supply *LEXEL (cellulose acetate butyrate) in- 
sulated wire. 

CUSTOM-MADE INSULATION 
As a regular service, Dobeckmun engineers also develop laminated 
insulation products, custom-made to special purpose specifications, 
such as Dobar insulation paper for slot cell and phase insulation 
of motors, and insulation for shipboard cables and other uses. If 
your requirements are unusual, call on us. 

*"LEXEL" is a r stered trade -mark of The Dobeckmun Company. 
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NO Burning 

NO Pitting 

NO Sticking 

Automatic Control Is 

Really Automatic with 
Adlake Plunger -type 

Mercury Relays 

Put Adlake Plunger -type Mercury Relays of correct 
capacity and rating on your control panel and 
you've really got automatic control. No inspection. 
No cleaning. No servicing. Here's why .. . 

The contact mechanism of Adlake Plunger -type 

Mercury Relays is hermetically sealed inside a glass 
or metal cylinder. 

Dirt and dust can't get inside to "gum up" oper- 
ation. And, because contact is made by liquid metal 

"Back the Attack-Buy Bonds" 

OPERATING 

VOLTAGE 

CONTACTS SECONDS 
NORMALLY OPERATE 

RELEASE 

THE ADAMS & WESTLAKE 
NEW 

CO. 

CHICAGO, ELKHART, IND., 

For panel mounting. Can be supplied with quick or 
time delay action; normally open or normally closed; 
and for A.C. or D.C. energization. Contact rating up 

to 100 amps. A. C.; proportional D.C. ratings. 

(mercury), it is positive, chatterless, silent and 
impervious to burning, pitting and sticking. 

For many kinds of service, particularly those 
considered "difficult," there is no other type of 
relay that can give such dependable service. 

There's a lot more about Adlake Relays that every 
engineer should know. 

Our complete bulletin tells the story. Ask for it 
-no obligation. 

THE Auuns &%YESTLAKE COMPANY 
ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK ' CHICAGO 

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS 
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"Right On The Button" 

iY1 UTUA L CONOUCTANCE 
D/STR/BUT/ON CUR!/E-TR.9NSCON01/CTANCE 

Conscientious electronic equipment 
manufacturers avoid special selection of 
tubes. When a battlefront tube replace- 
ment is made, they want "on the button" 
performance. They allow for possible addi- 
tive effects of tolerances for other compo- 
nents - and for the many minor differ- 
ences of equipment assembly, wiring, and 
adjustment. Also they realize it is imprac- 
ticable to manufacture all electronic tubes 
of a given type exactly alike. Yet they 
demand and deserve close observance of 
their tolerances for each tube charac- 
teristic. (See A and C on the distribution 
curve.) Hytron insists on still tighter fac- 

OLDEST EXCLUSIVE 
MANUFACTURER 

SALE M A N D 

OF 

tory specifications. (Compare A/ and C/.) 
Hytron goes still further. Based on past 

experience - its own and others' - when- 
ever practicable a "bogie", or desired 
goal, for each characteristic is set. (Com- 
pare B.) Controlled design and production 
aim at producing the majority of tubes with 
this preferred value, which is not necessar- 
ily and arbitrarily midway between toler- 
ances. It is rather the ideal for peak per- 
formance-dictated by experience and at- 
tainable if exact duplication were possible. 

Specify Hytron for tighter specifications - for "bogie" -controlled production - 
for uniform performance. 

RADIO RECEIVING 

11pV 

NEW&URYPART, 

TUBES 

MAS s BUY 

ANOTHER 
WAR BOND 
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WHITAKER 
has the experience and faciliNes to produce 

* WIRING HARNESSES * BONDING JUMPERS 

* CABLE ASSEMBLIES * AIRCRAFT and RADIO CABLE PRODUCTS 

Roll up your blueprints and specifications 

- dictate a letter outlining your needs - 
and dispatch your wiring problem to the 

nearest Whitaker plant. We welcome in- 

quiries covering either war -time or post- 

war production ... Backed by a quarter of 

a century of specialized experience pro- 

ducing wire and cable products, Whitaker 

has the facilities for large-scale production 

-plus the ability and "know-how" for 

quickly turning out cable assemblies to 

meet rigid specifications. 

In addition to an engineered wiring 

service, Whitaker also offers a quality line 

of standard cable products. There will be 

no obligation involved in your getting the 

facts, so why not write today ! 

WHITAKER CABLE CORPORATION 
(Formerly Whitaker Battery Supply Company) 

Kansas City, Mo. St. Joseph, Mo. Philadelphia Oakland 
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,ate 

4:0 d 
-P6 THE WARD PRODUCTS CORPORATION, 1523 E. 45TH STREET, CLEVELAND, OHIO 

ANTENNAS 
The year before Pearl Harbor, WARD PRODUCTS CORPORATION manufactured and 

sold better than go% of all aerials used by leading manufacturers of automobiles, radios and 
portable radios. That commanding position was made possible by superior designing ability, 

manufacturing knowledge and production efficiency. 

That expertness of antenna manufacturing is today being totally applied to the war effort 

... and in wartime, as in peacetime, WARD is the leading manufacturer of antennas. The 
name WARD is found on aerials used on command cars, tanks, planes-on communica- 
tion units of all kinds-on battle fronts all over the world....The knowledge that is 

being gained from this wartime effort will mean new and improved products in peacetime. 
If the use or specifying of antennas is included in your post-war planning, look to WARD! 
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OPERATES 
POSITIVELY FROM 

A MOMENTARY 
IMPULSE 

A SMALL "MEMORY -TYPE" RELAY 

cad R -F INSULATION 
Originally designed for aircraft services, this new Struthers - 

Dunn 50XBX "Memory" Relay is ideally suited for numerous 
other applications as well. It is of two -coil, latch -type construc- 
tion, having radio frequency insulation on its double -pole, 
double -throw main contacts. These contacts operate immedi- 
ately upon receipt of a momentary impulse from a push button, 
limit switch, or any other source of brief or extended impulses. 

The coils are practically universal in that they will operate on 
voltages as low as 12 -volts D.C. Since they are in the circuit only 
momentarily, they cannot overheat on much higher voltages, nor 
will they hum or overheat on A.C. as each coil may be connected 
to de -energize itself as soon as it has performed its function. 

Struthers -Dunn Type 50XBX "Memory" Relays will operate 
in any position, are shock -proof to 10 G's, and set new standards 
of efficiency on applications where the contacts must "remember" 
unfailingly which coil was last energized-by remaining latched 
in position until they are released by energizing the other coil. 

STRUTHERS-DUNN, INC., 1321 ARCH ST., PHILADELPHIA 7, PA. 

ONE OF THE FAMOUS 

STRUTHERS-DUNN 
5,288 RELAY TYPES 

DISTRICT ENGINEERING OFFICES: ATLANTA BALTIMORE BOSTON . BUFFALO CHICAGO CINCINNATI CLEVELAND 
DALLAS DENVER DETROIT HARTFORD INDIANAPOLIS LOS ANGELES MINNEAPOLIS MONTREAL 
NEW YORK . PITTSBURGH . ST. LOUIS . SAN FRANCISCO . SEATTLE SYRACUSE . TORONTO WASHINGTON 
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Partners 
For 
Greater 
Production 

CALLITE ... specialists in tube components . . 

and America's leading Tube Manufacturers 

The task of further increasing electronic produc- 
tion this year necessitates, more than ever, the 
pooling of knowledge and resources. Manufac- 
turers, who ordinarily would not go outside their 
own organizations for components, today find it 
practical and expedient to call in specialists. 

We, at Callite, are such specialists. 

We have long enjoyed the confidence of leading 
electronic and electrical parts and equipment 
manufacturers. We have devoted many years to 

;' Pr 

CALLIiF 
uMcsrFN 

`'iIIÌCC;TiIIÌu' 

Specialists in hard glass leads, tungsten and molyb- 
denum wire, rod and sheet, formed parts and other com- 
ponents for electronic tubes and incandescent lamps. 

pioneering and development work in this field 
and we have extensive facilities for fulfilling 
your metallurgical requirements. 

For several years, RCA has entrusted a part of 
its requirements for certain special components 
such as tungsten and molybdenum wire, tungsten 
leads for hard glass, tungsten filaments, and 
tungsten and molybdenum powders to Callite. 

Working closely with many industries keeps us 
in touch with design trends and new develop- 
ments. Our engineers will be glad to advise on 
your curreñt technical problems or assist in 
working out your postwar plans. If you are in 
the market for metallurgical components, inves- 
tigate our specialized abilities. Callite Tungsten 
Corporation, 544 Thirty-ninth St., Union City. 
N. J. Branch Offices: Chicago and Cleveland. 

PIONEERS IN TUNGSTEN METALI.UItGY OVER Y5 YEARS 
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Standard of 
Excellence 

Bliley Crystal Units are doing a great wartime job. Increased 

engineering knowledge, expanded facilities, and improved 

production techniques have emerged from this effort. This 

wartime experience will be reflected in peacetime applicatioh. 

Bliley Crystals will again take their rightful place with their 

pre-war record of dependability, accuracy and user accept- 

ance. Not counting applications covered by wartime secrecy 

necessities, there will be Bliley Precision -made Crystals for 

diathermy, ultrasonic generators, presslrre gauges, carrier - 

current communications systems, radio frequency f'ters, and 

precision interval timers. And, of course, in greater quantities 

than ever before, frequency controlling crystal units for all 

radio communication necessities. F. M. or A. M., fixed, portable, 

mobile or air borne. As always, Bliley Engineers are ready to 

extend their assistance to you ... cal on them freely. 

CF CIA SGNAL ÇORPS P` -01O 
SCR299 MOBILE RADIO STATION 
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Westinghouse Electronic Tubes ... doings a job on every front, in every battle, in every war industry 

better doesa 1' 
n stye 

. tha 
1 To help meet the sky -rocketing 

demand for Westinghouse Electronic 
Tubes, Westinghouse has devised a simple but ingenious time- 
saver. When welding certain filaments, instead of inserting a piece 
of steel into the filament coil to keep it in alignment, we use a 
strip of spaghetti. The spaghetti is then burned out and the whole 
job completed in 1M minutes instead of 5. This is but one 
example of how Westinghouse resourcefulness has enabled us to 
increase production 30 times. Today, we're not only meeting time 
and quality "musts" on Government contracts-we're also con- 
tinuing to supply the heavy demands of war industry. Your nearest 
Westinghouse Office or Distributor will be glad to receive your 
inquiries for Westinghouse Tubes. 
Westinghouse Electric & Manufactur- 
ing Company, Bloomfield, N. J. 

These Westinghouse 

Tubes Now Available 
in Limited Quantities 

WL -195 Pliotron 
WL -196 Pliotron 
WL -463 Pliotron 
KU -610 Thyratron 
KU -627 Thyratron 
KU -628 Thyratron 
KU -629 Thyratron 
W L.632A . . Thyratron 
WL -651/656 . Ignitron 
WL 652/657 Ignitron 
WL -655/658 . . . Ignitron 
Vi%L-672 Thyratron 
KU -676 Thyratron 
WL -677 Thyratron 
W L-681/686 Ignitron 
\\'L-710. . Ballast Tube 
\4"L-788. . Ballast Tube 
WL -857B . . . Phanotron 
WL -892 Pliotron 
WL -895 Pliotron 
WL -896. . . Ballast Tube 

Westinghouse 
PLANTS IN 25 CITIES .. OFFICES EVERYWHERE 

Quality Controlled ELECTRONIC TUBES 
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FLEXIBLE VARNISHED Olt 
TUBING: 

I his TURBO insulation meets the 

diversity of requirements neces- 

sary to stand up against general 
break -downs, impairment through 
moisture absorption, and the general 
deteriorating influences caused by 
arid, alkalis, etc 

EXTRUDED TUBING: 
resistant to sub -zero temperatures 

Where the effects of extreme low 
lemperatures ore opt to induce 

insulation embrittlement, TURBO En 
Iruded Tubing is especially suited 
Sudden climatic changes, wide fluctu- 
ations in temperature, or refrigerant 
operating conditions will not effect 
the dependability 

VARNISHED CLASS TUBING: 

resistant to extremely high heat 

The extensive use of this TURBO 

product is directly attributable to 
its excellent characteristics under high 
heat conditions Heavy duty operat- 
ing conditions, confined areas where 

ventilation is minimized imized and othe 

srmeor problems'are solved 

WIRE IDENTIFICATION 
MARKERS: 

The faahrating of production and 
embling operations, with cor- 

responding in r n functional 
efficiency, are effected with this 
TURBO insulation product Available 
in any sire, length or color, these 

ore markers strictly in cccord 
with Army. Navy and Air Corp. 

TURBO 
VARNISHED TUBING SATURATED SLEEVING 
New products, processes and equipment 

have already made their appearance as 

the result of the scientific advances induced 

by the intensified war demands; the picture 

is clear in requiring greater advances in 

functional efficiency. 

TURBO engineers and technicians are 

abreast of the new developments, designs 

and improvements. For example, the 

"flash" point of TURBO Tubing, already 

high, is being forted to ever higher levels. 

MANUFACTURERS 

This means increased protection from com- 

bustion hazards-more essential even than 

"slow" burning. It means the fire never 

gets a chance to start. Conversely, em- 

brittlement temperatures-the antidote to 

cracking-are being constantly lowered. 

TURBO looks ahead. 
* * * 

Write for sample board and list of standard 

sizes. It's a ready reference and handy 

gauge-free without obligation. 

WILLIAM BRAND and CO. 
276 FOURTH AVE., N. Y. 325 W. HURON ST., CHICAGO, ILL 

OF MICA PLATE, BLOCK MICA, VARNISHED TUBING & CAMBRIC 
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Die cast enclosed 
CONTROL THE AUTOMATIC CYCLE OF THE 

GILMAN HYDRAULIC TURNING MACHINE 

The basic Micro Switch is a thumb -size, feathe.- 
light plastic enclosed, precision, s',ap-actin 
switch, Underwriters' listed and rated at 120) 
V.A. or 125 to 460 volts a -c. Capacity on d.c 
depends on load characteristics. Accurate re- 
peat performance is experienced over million 
of operations. Wide variety of basic switches 
and actuators meets requirements varyirp 
from high vibration resistance to sensitivity d 
operating force and motion as low as 2/100C 
ounce -inches. Many types of metal housing 
are available. 

THE hydraulic turning machine, manufactured by the 
Gilman Engineering Works of Janesville, Wisconsin, 

makes use of the long life, dependability, and accuracy 
of repeat performance of the Micro Switch to control its 
entire operating cycle automatically. 

Actuation of the Micro Switch at the exact point in the 
movement of the hydraulically driven slide when the 
Elgin Head has completed a cut swings the slide away 
from the work. This motion actuates a second Micro 
Switch which controls automatic return of the slide to its 
starting position. 

The die cast enclosure of the Micro Switch, mounted on 
the apron of the machine, provides rugged conduit con- 
nection, and a synthetic rubber bellows on the operating 

Let's All Back the Attack 
Buy EXTRA War Bonds! 

plunger protects against the entrance of coolant, oil, chips, 
and dirt throughout the switch life of millions of operations. 

The small size of the Micro Switch and a wide selection of 
easy -to -use actuators and enclosures has fitted it into 
many special additions to machines already installed, as 
well as to new designs. The Micro Switch has electrical 
capacity, at line voltage, to control many classes of single 
phase motors directly, without intermediate relays or con- 
tactors, providing accurate, positive, trouble -free control. 

Send for Micro Switch Catalog -Handbook No. 60 for 
complete details on the wide range of housings, actuators, 
and electrical characteristics in which Micro Switches are 
available. If the switch is desired for aircraft use, also 
ask for Handbook -Catalog No. 70. 

Micro Switch Corporation, Freeport, III. 
drenches: 43 E. Ohio St., Chicago (11) 4900 Euclid Ave., Cleveland (3) 
11 Park Pl., New York City (7) 1709 W. 8th Se., Los Angeles (14) Sales & 

Engineering Offices: Boston - Hartford 

The trademark MICRO SWITCH Is our property and Identifies switches made by Micro Switch Corporalon 
TRADE 

MICRO SWITCH 
ARK 

MADE ONLY BY MICRO SWITCH CORPORATION, FREEPORT, ILL., U. S. A. 
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YOU CAN PROVE TO YOURSELF 

IN FIVE SECONDS... 

PRODUCTS 

411ä- 

THIS-NOT THIS 

That new BH Fiberglas "extra 
Flex"Sleeving is more flexible 
than saturated sleeving 

WE'VE TOLD You about the non -fraying quality of 

the new BH Sleeving. But don't forget the extra 
flexibility we've built into it. You can prove this 
to yourself with the five -second test of sleeving 
flexibility: 

Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 

Following Figure 1, hold eight -inch lengths of 

both BH Extra Flexible Fiberglas Sleeving and 
saturated sleeving between the thumbs and fingers 
of both hands. Stretch both sleevings to make 
them straight. 

Now release the sleeving ends held in your left 
hand. Instantly, the new BH Fiberglas Sleeving 
will fall limp, proving its extra flexibility. The 
saturated sleeving will remain straight, practically 
inflexible. The comparison is shown in Figure 2. 

NON -FRAYING FLEXIBLE HEAT -RESISTANT 

NON -INFLAMMABLE WATER-RESISTANT 
NON -CRYSTALLIZING at LOW TEMPERATURES 

The new BH Extra Flexible Fiberglas Sleeving is 

woven from the choicest continuous -filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing-is non -inflammable. 

All sizes from No. 20 to s g", inclusive, are avail- 
able. Write for samples of this radically new and 
different sleeving today-in the sizes you desire. 
Seeing is believing! Bentley, Harris Manufactur- 
ing Co., Dept. E, Conshohocken, Pa. 

NON -BURNING IMPREGNATED MAGNETO TUBING NON -BURNING FLEXIBLE 

VARNISHED TUBING SATURATED AND NON -SATURATED SLEEVING 

BENTLEY, HARRIS MANUFACTURING CO. 
Conshohocken, Penna. 

84 
June 1944-ELECTRONICS 

www.americanradiohistory.com



Alai (rind tiZ%erluvrrc 

TRANSFORMERS 
49 meet alae/ne 

Consolidated Radio Pr2ducts Company specializes in 400 cycle transformers to 

meet Army and Navy specifications on airborne communications equipment, and 

Mho, supplies prime contractors of the Signal Corps and Maritime Commission. 

6-eatly expanded production facilities on a wide range of small and medium 
transformers include Pulse Transfomers, Solenoid Coils, Search 

Coils. Other products include Range Filters and Headse-s. 

Consolidated Engineers will also design transformers 
for special applications or will build to your 

specifications. 

SO W ERIE ST., CHICAGO, 1 r 
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Let THEM do the Talking 
On land and sea, in the air and under the sea, 

success in combat rests heavily on Communi- 
cations ... the ability to talk over distances of 
a few feet or many miles. But here at home, the 
success of our effort depends greatly on the 
ability of all of us not to talk ... to keep to our- 

selves the things we are doing and the things 
we are going to do. 

We in the Electronic Industry have been asked 

greatly to increase our output of many types 

of Communications equipment. We'll do that 
job, but its effectiveness must not be hurt by 

any careless conversation on our part. Let the 
man with the "mike" do all the talking. 

THE ROLA COMPANY, INC., 2530 Superior 
Avenue, Cleveland 14. Manufacturers of Trans- 
formers, Coils, Headsets and other Electronic 
parts for Communication Systems. 

ROLA 
Let's do more in forty-four! 

MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT 
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TO COIXII CABLE MANUFACTURERS 

Ch 
p ek at® th 

e se 
1/2, ti 

SHERRON TEST EQUIPMENT 

* Corona and Dielectric Strength 
* Frequency Cut-off 
* Ultra High Frequency Loss 
* Insulation Resistance 
* Characteristic Impedance 
* Power Factor 
* Capacitance 

Sh error. 
Electronics 

Users of Sherron test units are equipped to find the answer 
to the knotty problem of reduced cable production. They rely 
on Sherron equipment to help achieve and maintain quality 
control! Sherron's complete laboratory facilities, practical engi- 
neering skill and years of manufac uring experience are avail- 
able to cocxial cable manufacturers for design, development 
and production of appropriate testing equipment. 

"Where The Ideal is the Standard 
Sherron Test Units are Standard Equip 

SHERRON METALLIC CORP. 

%201 FLUSHING AVENUE 
BROOKLYN s, N. ; 

ELECTRONICS - June 1944 
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HERE ONE MUST HEAR! 

, 

Combined Operations Demand 

Noise -Free Radio Channels 

Upon reception and transmission of radio 

commands ... upon freedom from local 

static's message -mangling crashes ... may 

depend the timing which makes combined 

operations successful. 
On every front, Solar Elim-O-Stat Filters 

are keeping speech channels clear ... absorb- 

ing local interference where it starts ... at 

motors, generators, contacts. 
Severe seasoning under combat conditions 

gives Solar engineers war -proved products 
to study, helps prepare for industry's "com- ' bined operations" when world skyways, 

seaways and railways again are routes of 

Q neighbor -to -neighbor trade. Let Solar advise 

you on radio -noise suppression. Solar Manu- 

facturing Corporation, 285 Madison Ave., 

New York 17, N. Y. 

CAPACITORS & 

ELIM - O - STAYS 
e)- 
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THE COST OF 

To m o rrow"s Peace 

Today peace -loving Americans are united with 
thirty-three other nations in a common objective 
of destruction. 

Millions of our fine, young men and women 
find themselves invading foreign lands in order 
that their own shores may be spared, and their 
free way of life preserved. 

Their sacrifices will be great. Their job will 
be well done. 

But what of the job they will expect of us 
when they have finished theirs ... the job of 
turning their hard-won victory into a lasting 
pattern of peace? 

Can we come up to their great expectation? 
We must realize that this is the last opportunity 
of our generation. We must do a better job of 
it than we did in the Twenties and the Thirties. 

We have our backs to the wall, and the scars 
of World War I and a thirteen -year depression 
still are upon us. The final test of our way of life 
is at hand! 

As we look over our shoulder into the im- 
mediate past, we see little to encourage us. But 
we also see much to make us pause. We see a 
tremendous fighting machine, created in a mat- 
ter of months by the miraculous organization of 
our resources. 

We, the largest of the peace -loving nations, 
have overnight become masters at the business 
of waging war. Today, as a result of the co- 
ordination of industry, labor, and government, 
we are producing for war alone as much as our 
total normal production for peace. 

We have amply demonstrated our ability to 
harness the vast productive capacity we possess. 

Why cannot these resources, which we have 
organized so efficiently for the destruction of 
life and property, be directed toward the 
destruction of the causes of war? 

May not the patriotic and emotional strength 
and the unity of action which have been stimu- 
lated for the purpose of winning the war be 
directed, at least equally well, toward the attain- 
ment of world peace and international harmony? 

If they are not so directed, what lies ahead but 
another war? And how can America, in a world 
that is so rapidly shrinking in size, avoid involve- 
ment in any of tomorrow's conflicts? 

International peace is an ambitious dream 
and its price is high, but the price of war is 

even higher. Our world cannot long survive the 
periodic waste of its human and material 
resources. 

Our country can be the most potent single 
force in bringing about the international under- 
standing that leads to peace, in developing the 
unity that will make the most of the ample 
resources nature has provided everywhere. 

There is no unity in selfishness. There can be 
no unity if any one of the great powers fails to 
do its part in determining and eliminating from 
the world the basic causes of aggression. 

These basic causes stem from greed and the 
suppression of opportunity for individual prog- 
ress; for self-preservation is the first law of 
nature. 

Mussolini's dramatic march on Rome in 1922 
was made possible by disillusioned veterans of 
World War I who could find no jobs and whose 
future held no promise. Some of Hitler's most 
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determined followers came from the same ranks. 

Men denied the opportunity to make a living, 

for themselves and for their children, are easy 

prey to false doctrines and dangerous "isms." 

In any realistic appraisal of our domestic 
problems-economic, labor, racial-it is clear 
that we can solve them, not by waiting until we 

reach some utopian accord, but by making a 

series of compromises. We do this because we 

know how discord can impair the very roots of 

private enterprise, self-government, and self- 

discipline-the essentials of a dynamic democ- 

racy. 

Similarly, peaceful reconstruction of our world 

economy depends on the ability of nations to 

reconcile their differences in a series of working 

agreements. 

If we in the United States want lasting peace 
and if we want to preserve our democratic way 

of life, we must take over our full share of the 
task of initiating these compromise measures. 

Acknowledging our inescapable responsibility as 

the greatest economic and military power in the 
world, we must attempt to insure the free flow 

of world trade, and develop-with profit for 

both parties-backward areas abroad as well as 

at home. And we must do this by making all 

nations share the responsibility, not by allowing 

ourselves to be manoeuvered into being an inter- 

national Santa Claus. 

With our allies, we will have to see to it that 
the devastated portions of the world rehabilitate 
themselves as quickly as possible; that practic- 

able and realistic trade and economic relations 
between nations are developed; and that the 
energies and productive capacities of these na- 

tions are set free to function in a climate that is 

favorable to the growth of free enterprise and 
individual initiative. As the most powerful 

economic force on earth, we have the most to 

gain and the most to lose at the peace table; 

and we must never forget that with our power 

comes responsibility. 

We cannot hope to solve all of the problems 

of all nations-nor even all of our own-but our 

way can become the way for more of the world's 

humanity. Our strength can become the guiding 
spirit of the smaller nations. 

In the development of a sound American 
foreign policy, let us take care not to attempt 
to control the destinies of other nations. Let us 

remember that we must set the example of self- 

determination of independent, free peoples. 

Freedom is essential to international peace; 
and free competition-whether it be between 
individuals, between businesses, or between na- 

tions-is the mainspring, the synchronizer, and 
the preserver of freedom. For competition always 

is synonymous with private enterprise. 

We are not a covetous nation. We have no 

territorial ambitions. Our international commer- 
cial aspirations are dominated by the conviction 
that we have a great stake in world unity and 
world prosperity. We know that we can no 

longer live apart from other nations and that 
we cannot ignore the fundamental elements 
which affect the well-being of other countries. 

Our foreign policy must encompass a world 

of trade, and help develop it. 

We dare not blunder in the execution of that 
foreign policy if the American way of life is to 

survive. A democracy resolved upon isolation is 

doomed in the world of tomorrow. 

Let us resolve that out of this devastating 

catastrophe we shall emerge with fuller under- 

standing and greater determination to build the 
kind of world which can materialize only if this 

country has the vision and the will to see it 

through. 

We still are free to decide our own fate-still 
free to shape our own future. We still are free to 
preserve the liberty and happiness that has made 
our country the hope of the world. 

President, McGraw-Hill Publishing Company, Inc. 

www.americanradiohistory.com



se 2 

omoodegiew 

53A 
3-5oD4). 

15R I ! 

r 

Here are 8 special purpose 

Vacuum Tubes originated, developed 
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during the past few years 
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QUICK CHANGE ARTIST 

"Quick Change Artist" may be a somewhat fanci- 
ful title, but it helps to describe this Mallory 
multiple push button switch which was originally 
designed to perform lightning changes in network 
programs. Installed in the broadcasting studio 
console, several circuits could be completed 
instantaneously. 
There's another way in which this switch lives 
up to its name. It's adaptable to many other 
applications-particularly those having to do 
with testing equipment for vacuum tubes and 
other electronic parts. It has a capacity of up to 

P. R. MALLORY & CO., Inc., 
Serving the Aviation, Electrical, 

Multiple Push 
Button Switch 
designed for 
the highly 
effective RCA 
console desk. 

r,. 
p -..,.... 

!,e5P ìi 

eight buttons-with up to twelve jack assemblies 
on each. Here are some other basic features: 

Case hardened parts throughout. 
Low-resistance-achieved by silver contacts 
that have a wiping, self-cleaning action. 
Adaptability to audio and DC circuits, relay 
and meter switching, monitoring, public 
.address and studio console swirchitig. 
Availability in latching or non -latching types. 

You are invited to check these features against 
your own requirements-and to call on Mallory's 
extensive experience in meeting unusual switch- 
ing needs. It's amazing how often Mallory prod- 
ucts, already serving one phase of industry, can 
be readily adapted to other phases, solving the 
most difficult problems. Just send a sketch or de- 
scription of the installation you have in mind. 

INDIANAPOLIS 6, INDIANA 
Electronics and Industrial Fields 

MP. R. MALLORY a CO..Inc. 

Y LLo The Best War Buy 
Is War Bonds 

Approved Precision Products 
90 June 1944 - ELECTRONICS 

www.americanradiohistory.com



--- 

E L E C T R O I: ± C S. ...K E I T H HENNE Y. ...E d i t o r. ...J U N E, 1 9 4 4 

CROSS 

BATTLE ... The lines are now being drawn for 
the next battle of television. 

Heavy artillery, and smoke screens, are being 
brought to bear on the followings points of view: 
(1) Television should start off at the end of the war 
with present-day standards and on present-day fre- 
quencies. (2) Television should wait another year 
or two for further research to make sure that the 
ideal system has been developed. (3) Television 
should go to much higher frequencies so that greater 
detail and color will be possible. 

Manufacturers of radio receivers in general are on 
the side which feels that the sooner television gets 
going, the better. Enthusiasts for FM are on the side 
of those who say "Wait. The final system has not 
yet evolved. Put television on the higher fre- 
quencies." CBS prefers that television go back to the 
laboratory (See New York Times May 3, letter to 
the editor from Paul Kersten.) NBC prefers that tele- 
vision get on the air quickly and that the future be 
allowed to take care of itself. 

Very little is said about the effects of multipath 
transmission within cities where such anomalies be- 
come very troublesome as the frequency is raised 
andas the band width is increased. FM enthusiasts 
cannot speak without bias-they have their eyes on 
at least one of television's present channels. Opin- 
ions of eminent psychologists or color experts who 
state that color will add immeasurably to the value of 
television can be discounted. The movies got along 
for many years without color, and many effective 
movies are presented in black -and -white today. 

No one can doubt the desirability of a 1000 -line 
picture, brighter, bigger, steadier than is possible 
today. Full color is desirable. No one can doubt that 
manufacturers will be hungry for television sets to 
sell; nor that many citizens returning from the war 
will want jobs designing, building, selling and serv- 
icing television receivers or working in television 
stations. No one can doubt that the public will not 
wish to buy an expensive receiver likely to be _ob- 

solete the following year. 

TALK 

The questions that must be decided are: (1) If 
television goes back to the laboratory, what will be 
its status in one, two or three years? (2) Will the 
delay be worth it? (3) What happens to frequency as- 
signments in the meantime? (4) If television is put 
on 300-1000 megacycles, will the transmission diffi- 
culties ruin the advantages gained by use of the 
wider bands available? (5) What is the chance that 
television receivers operating on present standards 
will become worthless within one, two or three years 
because of further research? (6) Will television sales 
on present standards inhibit further progress? 

Such questions must be studied by the RTPB and 
then by FCC before the television battle is finally 
won. 

MORSE ... On May 24, 1844, just 100 years ago, 
Samuel Finley Breeze Morse tapped out his historic 
telegraph message, "What hath God wrought!" 
Within the century that followed the entire world has 
been tied together with wires, tenuous but sure 
avenues of communication between peoples of differ- 
ent races and lands. In spite of great skepticism and 
ridicule the inventor brought his work to a successful 
conclusion. 

In the general acclamation over this centenary. of 
Morse's invention of the telegraph and in the general 
criticism of the Kilgore bill which puts the govern- 
ment in the research business, no one seems to have 
remembered that only through a grant of $30,000 to 
Morse by the Government was the development ac- 
complished. Commercial companies saw no prospect of 
profit in the idea of connecting cities together by 
wires. 

Not only is this a precedent for Government financ- 
ing of research, but the reported $135,000,000 per year 
which is being spent by Government through NDRC 
for wartime research is another precedent. Only the 
post-war revelations of NDRC accomplishments will 
enable us to assay the benefits therefrom. 
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Fungus -Proofing 
Electronic equipment used in the tropics frequently fails because serious leakage -paths 
are introduced by molds thriving under conditions of high relative humidity. Fungicides 
suitable for use in protective sprays for chassis, and the organic wehicles which hold them 

in place, are discussed. Protective methods for component parts are also suggested 

Interphone amplifier section of Signal Corps SCR -528 radio set, 
showing fungus growth on cabling, and close-up of twisted -pair 

ROPICALIZATION, or the moisture 
J. and fungus -proofing of elec- 

tronic equipment, has been under 
investigation for many years. It 
is of considerable immediate im- 
portance and will also have much to 
do with the performance of Ameri- 
can apparatus in the post-war 
period. 

A pin -hole in the protective coat- 
ing of a capacitor or coil may 
cause no difficulty in a dry climate. 
But in countries where the normal 
zelative humidity ranges around 
90, with the thermometer hovering 
close to the 100 deg mark and con- 
densation taking place each night, 
such an opening is certain to repre- 
sent trouble. 

It cannot be pointed out too 
strongly that moisture -proofing 
alone is rarely adequate protection 
in tropical climates. The material 
used for protecting equipment 
against moisture must not itself 
provide a home and food for fungus. 

This fact has frequently been over- 
looked. Many growths affecting 
equipment performance in, say, the 
South Pacific, may not be native. 
They may be transported in a dor- 
mant state from the United States, 
becoming active when encountering 
a favorable combination of humid- 
ity and temperature. 

Common Equipment Failures 

Among components that give 
trouble are: 

Paper Capacitors-Wax coating 
frequently ruptures, and moisture 
lowers the insulation resistance. 

Metal -Case Capacitors - Some 
seals do not adequately withstand 
moisture, and seepage occurs. 

Transformers-Absorption of wa- 
ter sometimes takes place through 
cracks in the impregnation, thus 
lowering insulation resistance. Re- 
sistance between windings may 
drop from several thousand meg- 
ohms to a few thousand ohms in 

less than a week. A heavy rain- 
storm may cause this in one night. 

Cotton -Braided Wire-Unprotec- 
ted insulation becomes saturated 
with moisture and creates propaga- 
tion places for all types of mold. 
Growth takes place rapidly and, as 
fungus retains water, the surface 

TYPICAL VEHICLES 
Nitrocellulose Lacquers 
Mixed Cellulose Ester Lacquers 
Natural Gum Varnishes 
Phenolic Varnishes 
Vinyl Lacquers 
Urea and Melamine Enamels 
Styrene Lacquers 
Alkyd Enamels 
Hydrocarbon Resin Lacquers 
Rubber Resin Lacquers 
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Procedure 

By R. PROSKAUER 
Vice -President 

The Insl-x Company, Inc. 
Brooklyn, N. Y. 

insulation may develop a resistance 
of a few ohms per yard. 

Molded -Phenolic Pieces-Many 
fillers absorb considerable amounts 
of water, causing the parts to swell 
and at times to break up. Short cir- 
cuits may also occur through the 
pieces. 

Laminated -Phenolic Parts-Can- 
vas or cotton -base laminated sheet, 
due to wick action of the textile, 
may aborb water at a rapid rate, 
causing the adhesives to loosen, and 
the laminations to separate. 

R -F Coils-Leakage paths often 
occur between terminals when lam- 
inated phenolics are used to support 
the terminals, and the "Q" of the 
coil is sometimes seriously affected. 

Research Approach 

Much of the difficulty experienced 
with sets in use in tropical climates 
is caused by wax, a material which 
offers food and lodging to most bac- 
teria. As many component parts 
are wax -filled or wax -coated, a toxic 
over -coating for completed assem- 
blies had to be devised which would 
not appeal to fungi, and which 

Close-up of two capacitors in Signal Corps SCR -610 equipment, 
showing how moisture -proofing material provided a home and 
food for molds in one case while the other component part 

was unaffected 

would at the same time moisture - 
proof all parts. 

It appeared that tropicalization 
must be divided into two phases ; 

one, the overall treatment of as- 
sembled sets, and two, the coating 
of individual component parts (es- 
pecially those in reserve stores). 
Research work was undertaken and 
the program was divided into the 
following headings : 

(1) Investigation of Protective 
Lacquers 

(2) Investigation of Fungicides 
(3) Investigation of Specific 

Component Part Insula- 
tion 

(4) Investigation of Protective 
Methods Other Than the 
Use of Organic Coatings 

Organic Vehicles 

After consultation with manufac- 
turers of raw materials, 39 types of 
organic vehicles were selected for 

TYPICAL 
Bordeaux Mixture 
Copper Phosphate 
Cuprous Oxide 
Copper Acetate 
Mercuric Chloride 
Ethylene Chloride 
Carbon Disulfide 
Ethyl Mercuric Chloride 
Phenols 
Hydrocyanic. Add 
Copper Oleate 
Copper Naphthenate 

FUNGICIDES 
Mercuric Oxide 
Copper Thiocyanate 
Phenyl Mercury Oleate 
Phenyl Mercury Acetate 
Phenyl Mercury Nitrate 
Phenyl Mercury Borate 
Silver Chromate 
Ethyl Mercury Oleate 
Para -Formaldehyde 
Para-Dichlorbenzene 
Chlorinated Phenols 
Ethylene Oxide 

test, together with 29 fungicides. 
The main goals sought after in 

vehicles were: 
(a) Low Vapor -Permeability. 

The maximum practical diffusion 
constant should be, we believe, 
2.5 x 10' with a film thickness of 
aboút 0.003 in. Beyond that figure 
there appears to be danger of vapor 
penetration. 

As a check on vapor -diffusion 
tests, 6 by 2 -in. low -carbon steel 
panels were coated and, after thor- 
ough drying, were immersed for 
two weeks in distilled water. Some 
of the vehicles so tested fell by the 
wayside within 48 hours. Eight of 
those with 15 -minute drying -time 
prevented corrosion of the metal, 
including two showing the best 
vapor -diffusion constant. On a few 
panels the results of the immersion 
tests were at variance with vapor - 
diffusion tests. Of the vehicles with 
satisfactory moisture - resistant 
qualities and fast -drying perform- 
ance, the investigators selected one 
that had minimum variation be- 
tween wet and dry dielectric 
strength. 
(b) Minimum Solvent Action. 

Many organic vehicles require 
strong solvents that would irrepar- 
ably injure certain component 
parts. Among these solvents the 
most severe are ketones and esters. 
Alcohols and hydrocarbons are the 
least severe. 
(c) Rapid Drying -Time. 

Minimum drying time is ob- 
tained from lacquers, several hay - 

(Continued on page 224) 
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FREQUENCY MODULATION 

THERE ARE NOW on the horizon. 
two new services for the broad- 

caster to offer to his audience. 
One of these is frequency modu- 
lation, the other is television. 
Both of these had some start be- 
fore the war and f -m, in particu- 
lar, made considerable progress. 
The impact of the war on televi- 
sion, plus its relatively unsettled 
state before the war, can result 
in a re-examination of television 
after the war to the point where 
it may not become an immediate 
public service. 

Frequency modulation is not 
encumbered with any problems 
which will affect service now be- 
ing rendered to the public or 
which will delay or hold up its im- 
mediate post-war expansion. Since 
frequency modulation is nearest on 
the horizon, it is proposed to dis- 
cuss its possible practical effects 

Analysis of the probable post-war growth of f -ni 

broadcasting in the United States. Twenty million 
receivers and 2000 transmitters expected to pro- 
vide high -quality nation-wide coverage, with equal 
day and night service, five years after the war ends 

on the broadcaster and some of 
the reasons why the broadcaster 
should not only do post-war think- 
ing, but post-war planning on f -m 
in the interest of maintaining him- 
self in business. 

The Federal Communications 
Commission promulgated a com- 
plete set of rules for f -m which set 
it up as a business on the same 
substantial level as a -m broad- 
casting. All available channels 
were snapped up quickly in some 
parts of the United States by far- 
seeing interests both in and out of 
the present broadcasting business. 

It -is very likely that additional 
channels will be provided. F -M 
channels now are situated be- 
tween 42 and 50 Mc. It is possible 
that this space may be extended 
to 56 Mc, which would almost 
double the present number of 
channels. This would make pos- 
sible a great expansion in the 
numbers of broadcasting stations 
in any one locality. It would also 
make possible the entry of new 
people into the broadcasting busi- 
ness and could also remove in- 
equalities of assignments which 
some broadcasters feel exist in the 
older a -m structure. Many broad- 
casters, now having what they re- 
gard as inferior assignments, and 
anxious to improve their position, 
would have the opportunity to do 
so. The soundness of this reason- 
ing has already been proven in at 
least one large city. 

Evaluation of Post -War Broadcasting 
Industry 

To evaluate properly the post- 
war broadcasting industry, it will 
be necessary to estimate, as well 
as one can, the number of f -m re- 
ceivers and the number of f -m sta- 

tions which may reasonably be 
expected to be in operation five 
years after the war. It will be 
necessary to make some estimate 
of the burden which f -m will place 
on the electromagnetic spectrum. 

To be able to convey our pro- 
posals for f -m service in terms of 
a -m service with which the aver- 
age man is already familiar, some 
comparisons between the two 
types of service will also be in 
order. To orient our thinking in 
this matter, consider the present 
status of frequency modulation ás 
given in Table I. Scattered and 
uncorrelated as this data is, it 
nevertheless indicates the begin- 
ning of a pattern which may be 
followed in our quest for data on 
f -m broadcasting. 

Based on the experience of a -m 
broadcasting, Fig. I and Table II 
provide some clue as to the degree 
to which United States homes may 
be provided with radio receivers. 
Because of the difference in prop- 
agation characteristics between 
the a -m band and the channels 
available for f -m service, Fig..1 
and Table II cannot be used di- 
rectly to provide comparable data 
for f -m broadcasting. If, however, 
we assume that we can conven- 
iently and economically serve all 
of the population in the North- 
eastern States, all in the North 
Central, all in the Pacific and one 
half of those in the Southern 
States, 105,000,000 persons or 28,- 
000,000 homes will be available as 
a market for f -m broadcasting. 
This represents the market which, 
under present conditions, can be 
served economically. 

Not all of the 28,000,000 homes 
can be served by f -m broadcasting 
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and Its Post -War Future 
By J. E. BROWN Assistant Vice President, Zenith Radio Corporation, Chicago, Ili. 

in the period immediately follow- 
ing the end of the war. Economic 
consideration indicates that the 
large metropolitan areas will 
probably be provided with service 
first. 

Estimate of Number of F -M Receivers 

Approximately 67,000,000 per- 
sons (or 51 percent of the popula- 
tion of the country) live in 
metropolitan areas and, from a 
marketing point of view, will be 
ready for widespread f -m service 
as soon as it can be provided. This 
represents 17i million homes. 
About 10 percent of these homes 
will probably not have radio re- 
ceivers, leaving a total of about 
16,000,000 dwellings as an imme- 
diate potential post-war market in 
metropolitan areas. Within five 
years after the end of the war, the 
28,000,000 homes in the regions 
designated above should be sup- 
plied with adequate f -m service. 

Within a five year period two- 
thirds of these families may be ex- 
pected to own f -m receivers. It 
may be noted that approximately 
90 percent of these homes are al- 
ready equipped with a -m receiv- 
ers. A total of 18,600,000 receivers 
appears reasonable at the end of 
five years on the basis of a static 
population. The Census Bureau 
predicts a 14 percent increase in 
the number of families from 1940 
(for which our statistics apply) 
to 1950. By 1950 as many as 21,- 
000,000 families may be expected 
to own f -m receivers. From this 
reasoning we arrive at a figure of 
between 18,000,000 and 22,000,000 
f -m receivers in American homes 
within five years after the war.* 

There is another factor to take 
into account which will probably 

Data for calculating the number of f -m 
receivers is taken from the 1940 census. 
Data for estimating the number of trans- 
mitters is taken from population figures for 
1943 ration book, Series P3, No. 38, "Esti- 
mated Population as of March 1943". 

place the figures calculated above 
on the conservative side. By 1933, 
after about ten years of a -m broad- 
casting, more than 20,000,000 
homes had radio receivers. This 
growth took place in a period 
when the average production of 
radio sets was about 2,630,000 re- 
ceivers per year, and when the 
cost of radio receivers (particu- 
larly in the early part of that dec- 
ade) was relatively high. As a 
result of considerable develop- 

ment in f -m equipment for war 
purposes, and more than adequate 
and well organized production fa- 
cilities, the cost of f -m receivers 
in the period following World War 
II will be far less than the cost of 
a -m receivers produced after 
World War I, and they will pro- 
duce infinitely superior results. 
Furthermore, Table III shows a 
pronounced tendency to have more 
than one radio set in American 
homes, which would further tend 

L 
TABLE I-PRESENT STATUS OF FREQUENCY MODULATION - 

There are 51 f -m stations operating on a commercial program basis 

2. There are at least 10 experimental and educational stations on the air 

3. More than 50,000,000 people reside in the areas now served by f -m 
stations 

4. Approximately 120 applications for construction permits or re -instatement 
are now on file with the FCC 

5. A recent survey indicates that 144 companies plan to open f -m stations 
as soon as possible after the war 

6. Applications for f -m stations cover districts ranging from the 2500 square 
miles with a population of 500,000 proposed for Springfield. Massachu- 
setts, to the 69,400 square miles with a population of 4.346,000, eventu- 
ally to be covered by the Gordon Gray station on Clingman's Peak in 
North Carolina 

7. There are more than 600 principal trading centers in the U. S. 

8. There are 137 metropolitan areas, made up of densely populated divisions 
in and around cities of 50,000 er more inhabitants. These areas include 
237 metropolitan counties which contain more than half the nation's 
population 

9. There are over 1000 cities of 10,000 population or more. At least two- 
thirds of these are sufficiently distinct from the metropolitan areas to 
support f -m stations 

lo. Power -for -power, an f -m station will frequently provide superior coverage 
up to and somewhat beyond the primary service area of regular a -m 
broadcasting stations 

il. The service area of a 250 -watt f -m broadcasting station is more than 4 
times that of a 250 -watt 1000 kc a -m broadcasting station at night 
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TABLE II - GEOGRAPHICAL DISTRIBU- 
TION OF POPULATION 

Northeastern States 35,914,000 
North -central States 40,094,000 
Southern States 41,504,000 
Pacific States 9,675,000 
Mountain States 4,133,000 

to make the above estimate con- 
servative. 

Outlook for F -M Transmitters 

Certainly there will be no f -m 
receivers in operation if there are 
no transmitters available for orig- 
inating program material. This 
brings us to a discussion of the 
number of f -m transmitters which 
can be profitably placed into serv- 
ice. Such an analysis can be made 
by considering only those factors 
contributing to the public require- 
ments for f -m service. However, 
any estimates based on this as- 
sumption alone must be guided by 
the availability of suitable f -m 
channels. Particularly at the pres- 
ent tinte when problems of fre- 
quency allocation are under con- 
sideration, study of both of these 
problems may be useful in ap- 
praising the number of channels 
which should be made available 
for f -m service. 

Based entirely on our present 
view of radio broadcasting and the 
services rendered by broadcast 
stations, it is possible to look for- 
ward to a continuous growth until 
approximately 1,900 f -m broad- 
casting stations are in operation. 
Other estimates place this figure 
at 2,000 stations. The major part 
of this growth should take place 
in the five year period following 
the war. As shown in Table IV, a 
total of 1899 f -m broadcasting sta- 
tions (including 250 educational 
stations) should be built during 
this period. 

Underlying these figures are the 
following three assumptions 
which are believed to be reason- 
able and representative of good 
engineering and economic prac- 
tice: 

(1) At the present time there 
are 22 channels allocated to Class 
B stations designed for coverage 
of areas comprising a basic trade 
area and a "principal city". Usu- 
ally this area is composed of a 

principal city, one or more cities, 
and the areas adjacent to these 
cities. A Class B station would 
serve such cities as Chicago and 
New York. 

(2) Assuming that a new band 
of 6 Mc is added to the group of 
Class B channels from 50 to 56 Mc 
for example, a total of 52 Class B 
channels will be provided, each 
200 kc. wide. This is shown in 
Fig. 2. 

(3) Good engineering practice 
dictates that stations in a given 
area should be separated by at 
least one channel. Thus, a maxi- 
mum of 26 channels would be 
available in any given area. 

F -M stations in any given local- 
ity are assigned channels on the 
basis of 3 stations for national 
network programs in addition to 
a block of stations based upon the 
population of the area to be 
served. For the largest metropoli- 
tan areas one station is allotted for 
every 200,000 persons whereas in 
the towns having from 50,000 to 
100,000 persons, one station is al- 
loted for every 75,000 persons. In 
Table IV, the mean population is 
taken as the basis for calculating 

the number of stations, except for 
the 12 largest metropolitan areas 
and the towns 50,000 or less. Cal- 
culations for the 12 metropolitan 
trade areas having a population of 
1,000,000 or more are given in 
Table V. 

Of the 250 non-commercial sta- 
tions, 100 stations are allowed for 
various colleges and universities 
throughout the United States. Ap- 
proximately 135 stations for the 
principal cities in the major met- 
ropolitan districts and 15 stations 
for smaller cities with active edu- 
cational programs will be needed. 

F -M Stations for Complete National 
Coverage 

To give complete year-round 
coverage of the United States 
which will provide every listener 
with a reasonable choice of pro- 
grams, at least 800 f -m broadcast- 
ing stations must be located in 
cities having a population of less 
than 50,000 persons. The geo- 
graphical distribution of these 
stations in the various states 
should be made equitably upon 
the basis of the rural population 
to be served. This distribution 

TABLE III-RETAIL RADIO SALES IN THE UNITED STATES 

Homes 
Total Sets With 

Year Sold Radio Sets 

1937 8,064,780 26,666,500 
1938 7,100,000 27,500,000 
1939 10,538,000 28,700,000 
1940 11,150,000 29,300,000 
1941 13,100,000 30,300,000 
1942 4,400,000 30,800,000 

Total 54,352,780 
Increase in Homes 
With Radio Sets 4,133,500 

TABLE IV-ESTIMATE OF REQUIRED NUMBER OF F -M STATIONS FOR 
U. S. SERVICE 

Areas whose 
population is: 

No. 
of 

such 
areas 

1,000,000 or more 12 

400,000 to 1,000,000 27 
100,000 to 400,000 86 
50,000 to 100,000 12 
50,000 or less 

Popula- 
tion 

Est. Served 
Mean by 

Popula- Each 
tion Station 

(See Table 200,000 
V) 

700,000 175,000 
250.000 125.000 

No. of 
Stations 

on Total 
Popula- No. of No. 

tion National of 
basis- Stations Stations 

145 36 181 

109 81 
172 258 

75,000 75,000 12 36 
75,000 .... 

Commercial Stations 
Non-commercial stations 

Total 

190 
430 
48 
800 

1,649 
250 

1,899 
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1940 census indicated a population of 131,324,000 
Number of dwelling units 34,955,000 
Radio -equipped dwellings 28,838,000 
Percent of dwelling units radio equipped 82.8 

OCCUPIED DWELLING UNITS 
WITH RADIO, AS PERCENT 

OF TOTAL REPORTING 

am 95.0 ANO OVER - 90.0 - 94.9 

es.o -99.9 
79.0- 94.9 

i 60.0- 71.9 

LESS THAN 60.0 

DEFA0TNENT OF CORNEA« 
!MEAN OF TRE LANSus 

FIG. 1-Home radio receivers in the United States, by States. 1940 

may be most easily worked out by 
subtracting from the total popu- 
lation of each State that popula- 
tion residing in concentrated 
trade areas serving 50,000 persons 
or more. Economic considerations 
may make it difficult to apply this 
method of reasoning to a few 
sparsely settled areas, but, gener- 
ally speaking, the proposed 
method is believed to be sound in 
principle and entirely practical in 
its application. 

The method of arriving at the 
number of stations required for 
rural population is based on the 
assumption that adequate service 
can be maintained by alloting one 
station for each 75,000 persons. 
The total civilian population of 
the United States, based on ration 
book No. 2 registrations,** was 
128,231,000. Of these 68,403,000 
persons live in the metropolitan 
areas of the United States; 59,- 
829,000 persons live in the dis- 
tricts which do not include cities 
of at least 50,000 population. If 
we allot one station for each group 
of 75,000 persons of the 59,829,000 

** This data was issued by the Bureau 
of Census on nctober 31, 1943. 

persons living in rural districts, 
we arrive at the figure of 800 sta- 
tions required for rural use.fi 

The above figures, which indi- 
cate a rapid growth in the num- 
ber of f -m stations until a total of 
something like 1900 is reached, are 
based on pre-war thinking in re- 
gard to transmitter installation 
and operating costs, and program 
availability and cost. Progress in 
these fields would greatly increase 
the number of stations which 
would be practical for use in the 
non -metropolitan areas. Under the 
f -m broadcasting system, the 
ability of a trading district to sup- 
port a transmitter, rather than the 
availability of frequencies, should 
be and undoubtedly will be the 
major factor in determining how 
many stations will exist in a given 
area. The growth of f -m broad- 
casting in the days immediately 
following the war will be limited 
only by the availability of trans - 

t The predicted number of f -m stations 
required to serve rural areas was originally 
based on an analysis of population distribu- 
tion and economic factors existing in a 
number of typical states. The value of 
800 stations arrived at by simple allocation 
of one station per 75.000 rural population 
checks closely with the figure secured by 
the more complicated methods of analysis. 

mitters and receivers. At least 60 
percent of the predicted growth of 
the number of transmitters should 
take place in the first three years 
following the war. 

Comparison of F -M and A -M Service 
Areas 

Many broadcasters have failed 
to become interested in frequency 
modulation because of an opinion, 
now thoroughly disproved, that 
the transmission range of an f -m 
station is limited to such a small 
service area as to represent an un- 
economical undertaking. The facts 
of the case are that power -for - 
power, an f-rn station will fre- 
quently provide superior coverage 
up to, and somewhat beyond, the 
primary service area of regular 
a -m broadcasting stations on a 
day -and -night, 365 -day year basis. 
In fact, at lower powers and in the 
areas of low earth -conductivity, 
the service is superior. 

The service area of most a -m 
broadcasting stations is now so 
limited by heterodynes and inter- 
ference that an f -m station will 
offer better service, unless and un- 
til the f -m structure becomes so 
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5 Channels 7Channe/s 
(Non-commercial) (Large areas) 

22 Channels 6 Channels 
(inlet -mediate areas). (Small Fcssible addifioÄ is F-44 band 

42-43K 43-44.4 Mc 

43.11 

44.4-48.8 Mc 48.5 50 M. 50-56 M, 

451 459 455 411 

FIG. 2-Allocations in present f -m band and possible extension of the band 

burdened with f -m stations as to 
make proper operation impossible 
from an engineering standpoint. 
This can be proven, by listening to 
both services at night at some 
point fifty to sixty miles outside 
Chicago or New York, in which 
cities there are a large number of 
both f -m and a -m broadcast sta- 
tions. In general, it will be found 
impossible to hear the local 100 
watt, 250 -watt and 1000 -watt a -m 
stations at these distances, or if 
heard, signals will be burdened. 
with heterodynes to the point 
where they have no entertainment 
value. The same situation will 
generally apply to 5000 -watt sta- 
tions. It will be found, however, 
that even those f -m stations oper- 
ating on 1000 watts will give 100 
percent service day or night, 365 
days in the year. 

Thus f -m stations can produce 
an interference -free quality serv- 
ice which even 50 kw clear chan- 
nel a -m stations frequently fail to 
produce. These facts all apply to 
primary service areas - those 
areas in which, presumably, the 
broadcaster makes his living. 
These are the reasons why broad- 
casters not occupying clear chan- 
nels will consider seriously the es- 
tablishment of f -m stations when 
such installations can again be 
made. 

Field Strength Determinations 

So far, consideration has been 
given to a distribution of f -m sta- 
tions on the basis of population, 
without regard to primary service 
area. Much has been written re- 
garding the "line of sight" char- 
acteristics of transmission on high 
frequencies and it is logical to 
reason that this limitation would 
make the comparison even more 
unfavorable for f -m. This reason- 
ing may entirely fail to give the 
correct answer, however, for it is 
necessary to consider all of the 
factors which influence transmis- 
sion distances and which limit 

service areas. The more important 
of these factors are power, an- 
tenna height, directivity, soil con- 
ductivity and nature of the topog- 
raphy of the area to be served, 
and the strength of man-made or 
natural interfering signals. 

Consider the case of the stand- 
ard broadcast station operating, 
for example, on 1000 kc with a 
power of 250 watts and an antenna 
200 feet high. Such a station could 
be expected to produce an effective 
field intensity of about 75 milli- 
volts per meter at one mile. The 
lowest signal strength that will 
give satisfactory broadcast recep- 
tion is, of course, a function of the 
interference level at the receiver 
and will vary through wide limits. 
It has been general experience 
that a signal strength of 500 
microvolts per meter gives a satis- 
factory signal-to-noise ratio in 
average rural locations for per- 
haps 90 percent of the time. This 
level is used by the FCC as the 
limit of good coverage. 

If the figure of 500 microvolts 
per meter is used as the limit for 
satisfactory reception, and if we 
assume that the station is erected 

TABLE V PROPOSED ALLOCATION OF 
F -M STATIONS IN METROPOLITAN AREAS 
OF MORE THAN ONE MILLION PERSONS 

Number of 
Stations 

(3, plus 1 

for each 
Population 200,000 

Area Served persons) 

New York 10,991,000 26* 
Chicago 4,532,000 25 
Los Angeles 3,135,000 19 
Philadelphia 2,962,000 18 
Boston 2,692,000 16 
Detroit 2,566,000 16 
Pittsburgh 2,082,000 13 
San Francisco 1,725,000 11 

St. Louis 1,496,000 10 
Cleveland 1,199,000 9 

Baltimore 1,197,000 9 

Washington, D. C. 1,179,000 9 

* Maximum number of channels assumed 
in this analysis. 

where average soil conditions 
exist, a non -directional antenna 
will provide a service area within 
a radius of about 39 miles, repre- 
senting an area of 4,800 sq. miles. 
Since there are only a very limited 
number of broadcast channels 
available, a station of this type 
could not economically be given 
exclusive use of a channel and it 
would be necessary to assign other 
stations to the same channel. In 
so doing it is necessary to take 
into account both nighttime and 
daytime conditions. 

Now, nighttime signals from a 
standard broadcast station may 
produce strong interferences with 

. other stations at great distances. 
A station which produces a useful 
daytime signal at only 50 nines 
may seriously limit the service 
area of another station 2000 miles 
away at night. 

Interference Factors 

In view of these facts, interfer- 
ence limits have been adopted by 
the FCC in an effort to make the 
best possible use of the limited 
number of channels which are 
available. In the example which 
just has been examined, the sta- 
tion would fall in the local Class 
III B group and nighttime protec- 
tion would extend only to the 4,000 
microvolt -per -meter contour. The 
radius for the 4,000 microvolt -per - 
meter contour is only about 11.5 
miles, so that the nighttime serv- 
ice area has been reduced from 
4800 square miles to only 414 
square miles. The range has there- 
fore been reduced until the night- 
time service area is less than one - 
tenth of the daytime service area. 

Let us consider the case of a 250 
watt f -m transmitter operating 
with an antenna also 200 ft. high 
and having unity gain, and operat- 
ing on a carrier of 46 Mc. Again, 
the useful range of such a station 
is partially limited by the prevail- 
ing noise level. As a result of the 
inherently low static level on 46 
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Mc and due to the advantages of 
f -m reception, a signal of 50 micro- 
volts per meter has been found to 
give good service. On this basis 
adequate signal strength will be 
laid down for a radius of 24 miles, 
thereby serving an area of 1,800 
miles either day or night, substan- 
tially independent of static level. 
The service area of the f -m station 
is thus more than four times that 
of the standard broadcast station 
at night. In the daytime, the f -m 
station would serve an area a little 
less than one-half of that of the 
standard broadcast stations. 

In terms of completely depend- 
able 100 percent coverage, this 
comparison is by no means unfav- 
orable to the f -m station. Perhaps 
the most important consideration 
here is that the range of the f -m 
station can be extended by in- 
creasing the power, increasing the 
antenna gain, or by taking advan- 
tage of available tall buildings 
to obtain greater antenna height. 
This extension of local coverage 
can be obtained with negligible in- 
crease in the "nuisance range" of 
the station. Such extension or 
range for the standard broadcast 
station cannot be obtained with- 
out greatly increasing the sky - 
wave signal and consequent inter- 
ference caused at great distances. 

Soil conditions and frequency 
have a profound effect on the cov- 
erage of standard broadcast sta- 
tions. For example a low -power 
regional station located in the cen- 
tral plains area of the United 
States and operating on a low fre- 
quency channel may have greater 
coverage than a 50 -kw station in 
the New England area. 

The Question of Fidelity 

Much has been said about the 
fidelity of transmissions. There 
are some who say that the public 
is not interested in this fidelity. 
There are others whose thinking 
has been so superficial that they 
claim that improvement in broad- 
cast receivers and speakers can 
make the a -m service the equiva- 
lent to the f -m service from a fidel- 
ity standpoint. 

To those who question the pub- 
lic's interest in the higher fidelity 
of the f -m service, it can be said 
that enough practical f -m field ex- 
perience is available to prove that 

higher fidelity does have definite 
public interest, and that it is liked 
and appreciated, and is a logical 
natural advance in radio progress. 

To those who believe that the 
a -m service can be made to com- 
pare with the f -m service from a 
quality standpoint, it is pointed 
out that unless FCC changes the 
present a -m broadcasting struc- 
ture, this can never be accom- 
plished. Broadcasting stations 
now operate on channels spaced 
10 kc apart. Radio receiver manu- 
facturers must design their re- 
ceivers with enough selectivity to 
separate one station from an- 
other. The best of receiver cir- 

raise our sights to that level where 
f -m broadcasting can take over 
the requirements of primary cov- 
erage for broadcasting entirely. 
This could mean that only super- 
power stations would be licensed 
in the broadcast band. Let us say 
nothing less than 50 kw, and these 
on clear channels only. This 
would provide rural service 
throughout the United States 
which might not be generally 
available everywhere from a -m 
and f -m stations. The f -m service 
would provide a primary service 
in every locality in which it is es- 
tablished. 

There are some who will say 

TABLE VI CLASSIFICATION OF BROADCAST STATIONS 

Station 
Classifi- 
cation 

FCC 

Field strength 
G per meter) 

for which 
protection 

Designa- Power in is assured 

Class tion kw Day Night 

Dominant Clear Channel IA 50 100 Not duplicated 
Dominant Duplicated IB 10-50 100 500 
Secondary I I 1/4 to 50 2500 Not operated 
Regional IIIA 1 to 5 500 2500 
Regional IIIB 1/2 to 1 night 500 4000 

1 to 5 day 
Local IV 0.1 to 0.25 500 4000 

cuits do not dare be broad enough 
to accept the inter -station inter- 
ference which exists half way be- 
tween channels. This means that 
the fidelity of a -m broadcast re- 
ceivers is defined and limited to 
something less than 5000 cycles. 
Improvements in speakers or cir- 
cuits or any part of the system 
cannot overcome this limitation. 
It can only be overcome by spacing 
broadcasting stations further 
apart than 10 kc. 

An engineering evaluation of 
proper spacing would indicate 
that stations ought to be at least 
20 kc apart. Whether this can be 
done with the present broadcast- 
ing structure is extremely proble- 
matical. It is not believed that it 
can be done unless the number of 
broadcast stations assigned to the 
present a -m broadcast band is con- 
siderably reduced. 

Primary Coverage with "Super Power" 

At this point we might want to 

that f -m is an expensive service, 
that the receivers are complicated 
and that they are not available in 
small table models of a size and 
price comparable to a -m sets. The 
answer is clear. In the last five 
years of the radio receiver indus- 
try, nearly all receivers sold, 
whether they were $9.95 models 
or sets selling for hundreds of dol- 
lars, were superheterodynes. The 
initial comment made by the 
people in the industry 15 years 
ago, when superheterodynes were 
first proposed, was that they were 
complicated and expensive and 
could not be manufactured 
cheaply. There can be no question 
but what f -m receivers will follow 
this same pattern. Whether we 
like it or not, the laws of econom- 
ics cannot be circumvented. 

The question will then be asked, 
how can you produce high fidelity 
in a $9.95 f -m receiver? The an- 
swer to this one is that probably 

(Continued on page 262) 
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AN ELECTRONIC 

Tachometer, Accelerometer 
and Vibrometer 

Utilizing principles applicable to many industrial problems, unit cuts time of testing 
gyroscope rotors to small fraction of that previously needed. Electronic device rapidly 

and accurately measures rotational speed, acceleration, and vibration 

INCREASED SPEED of production, 
coupled with the need for 

greater precision in manufactured 
products of recent design, necessi- 
tates improved methods of inspec- 
tion. In the case of gyroscope rotor 
assemblies manufactured by C. G. 

Conn, Ltd., the units must be 
tested without any appreciable 
load being applied to them. In 
such cases, electronic methods af- 
ford an excellent means of carry- 
ing out the necessary tests. 

The Conn gyro test unit is de- 
signed primarily to assist in adjust- 
ing and testing gyroscope rotor as- 
semblies and combines in one unit 

the f unctions of a tachometer to 
indicate rotor speed, an accelero- 
meter to indicate the rate of 
change of rotor speed, and a vi- 
brometer to indicate visually and 
audibly the vibration present in a 
rotor assembly. The principles in- 
volved are applicable to a wide va- 
riety of industrial problems. 

A functional block diagram of 
the essential elements of the test 
unit are shown in Fig. 1. The rotor. 
under test is mounted in a fixture 
and, by means of an air jet, is ro- 
tated at a fairly high speed to simu- 
late operation in a gyro -horizon in- 
dicator or directional gyro. Two 

Bearing adjustments can be made to 
permit a gyro to coast from full speed 
to rest in a specified time, indicated on 
the meter. Such adjustments can be 
made in a few seconds, whereas previ- 
ous practice was to measure coast time 
(in the neighborhood of ten minutes) 
and then make successive adjustments 

after the gyro had come to rest 

pickups are mounted in the fixture 
in such a manner that rotation of 
the rotor produces varying voltages 
in each of the pickups. 

Voltage from the crystal pickup, 
employed to operate the vibrometer, 
is fed to a Class 1i amplifier whose 
output feeds a peak -discharge cir- 
cuit using a gas tetrode. The plate 
circuit of the gas tetrode operates 
a peak -vibration indicator lamp. 
The output from the Class A volt- 
age amplifier also feeds a Class A 
power amplifier which operates a 
speaker. The indicator lamp and 
speaker are used to provide visual 
and aural indications of the vibra- 
tions occurring when the gyro rotor 
is set in motion. 

Voltage from the electrostatic 
pickup is employed to operate the 
tachometer and accelerometer cir- 
suits. The tachometer, or fre- 
quency indicating channel, meas- 
ures the speed of rotation of the 
gyro rotor. It consists of four elec- 
tronic elements: (1) a Class A 
voltage amplifier for increasing the 
magnitude of voltage obtained 
from the electrostatic pickup, (2) 
a Class C limiter amplifier which 
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FIG. 2-Cut-away view of gyro rotor 
showing probe pick-up arrangement 

provides additional gain and intro- 
duces some limiting action, (3) a 
saturated Class C square -wave 
clipper whose output is essentially 
a rectangular wave, and (4) a 
Class B metering -circuit amplifier 
that produces a series of sharp 
pulses or peaks of plate current. 

The output of the tachometer is 
fed to a range switch and when 
this switch is on position L or H, 
the tachometer is connected to an 
indicating meter which averages 
the energy of the pulses from the 
metering circuit and reads low or 
high values of rotational speed. 
The number of pulses is propor- 
tional to the speed of the gyro rotor, 
hence the meter indication is also 
proportional to the gyro rotor 
speed. 

When the range switch is placed 
on position C the output of the 
tachometer is fed into the accelero- 
meter, which measures the rate of 
change of rotational speed. The ac- 
celerometer consists of two elec- 
tronic elements: (1) a differentiat- 
ing circuit whose output is pro- 
portional to the acceleration rather 
than to the speed of the gyro rotor, 

and (2) a vacuum -tube voltmeter 
or amplifier whose plate circuit 
feeds the indicating meter. 

The wave forms at the top of 
Fig. 1 indicate the voltage wave 
forms existing in the various cir- 
cuits with which they are associ- 
ated. 

Electrostatic Pick-up 

Considering the tachometer and 
accelerometer portions of the cir- 
cuit, rotational speed input is ob- 

tained from an electrostatic pickup 
placed close to the rotor vanes or 
buckets. 
- The rotor constitutes one elec- 

trode of the electrostatic pickup 
while the second electrode is a small 
probe, shown in Fig. 2. As the rotor 
buckets (or vanes) pass by the 
probe, the change in capacitance 
between the probe and the vanes 
causes a displacement current to 
flow through the series resistor R, 
of Fig. 3. The voltage drop devel- 
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oped across R, is fed to the input 
of the Class A voltage amplifier, 
consisting of V, and V2. 

Voltage Amplifier 

The voltage amplifier circuit is a 
conventional resistance -coupled type 
with a gain of approximately 100 
per stage. This circuit operates as 
a Class A amplifier for input sig- 
nals of less than about 10 millivolts 
but V2 clips off the top of the signal 
and commences modification of the 
wave shape for input signals of 
more than 10 millivolts. 

Oscillograms of the voltage ob- 
tained from the gyro vanes show 
that the voltage varies consider- 

ably from one cycle to the next be- 
cause of irregularities in the bucket 
strips. For this reason, rotational 
speed cannot be determined ac- 
curately from the frequency of 
electrical voltages in the pickup, 
but is preferably obtained by inte- 
grating clipped pulses in the man- 
ner to be described. 

Limiter Stage 

The output of the voltage ampli- 
fie is fed to a limiter stage. This 
stage contains a triode, V,, with 
fixed grid bias adjusted to approxi- 
mately four times the cut-off value, 
or about 20 volts for a 6SF5. 

The limiter stage functions to 

Front -panel view of gyro test unit 

Interior of gyro test unit 

block out extraneous voltages, 
thermal agitation and other noise 
when no input is applied from the 
rotating gyro. The high negative 
bias on the grid of V. stops low- 
level noise from actuating its grid, 
thereby stabilizing the operation of 
the circuit in the absence of sig- 
nals from the gyro rotor. At the 
same time, V, contributes some 
squaring or clipping action since 
all negative portions of signal volt- 
age are cut off. 

Clipper Stage 

The signal obtained from the 
outpt of the limiter stage is rela- 
tively large and is fed to a satu- 
rated Class C clipper. The func- 
tion of the clipper is to produce a 
wave of the same fundamental fre- 
quency as that of the input signal, 
but having a rectangular wave 
shape whose magnitude is inde- 
pendent of that of the input signal. 

The signal voltage applied to the 
grid of V. is of such magnitude that 
on negative portions of the cycle 
the grid is driven beyond cut-off 
and the part of the wave more 
negative than that necessary to 
reach cut-off is eliminated. On 
positive peaks the grid is driven 
positive so that plate saturation is 
reached. The part of the wave 
more positive than that required 
to produce saturation is likewise 
eliminated. The resultant wave ob- 
tained from the plate V. is essen- 
tially rectangular. Slight rounding 
of the corners is caused by the 
loading effect of the coupling net- 
work to V.. This rounding effect 
becomes more pronounced at high 
frequencies but does not interfere 
with proper operation. 

The magnitude and shape of the 
square wave delivered by V. are 
practically independent of the 
magnitude or shape of the input 
signals, provided the input is 
greater than 2 millivolts. Most 
gyro rotors produce a voltage of 5 

millivolts or more when used with 
the probe pickup already described. 

Metering Circuit Amplifier 

A study of the schematic wiring 
diagram of Fig. 3 might lead to 
the conclusion that the metering 
circuit is a conventional amplifier. 
There are important differences, 
however, since the metering stage 
further modifies the signal received 
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tube complement corresponds to the tube designations given in Fig. 1 

from the clipper to form a series 
of sharp pulse waves of plate cur- 
rent of uniform height. 

A fixed negative voltage, some- 
what greater than cut-off is ap- 
plied to V;. With no signal input, 
therefore, V6 draws no plate cur- 
rent. When a signal is applied, 
negative peaks merely make the 
grid more negative, while positive 
peaks cause V5 to draw pulses of 
plate current. 

The time constant of the input 
circuit to V6, consisting of R and 
either C45 or C42, is short, so that 
the coupling capacitor becomes 
fully charged at a time interval 
which is short compared to the 
period of pulses from the gyro 
rotor. Therefore, the current which 
flows through resistor R reaches 
its maximum value and drops to 
zero in a period of time less than 
the shortest half cycle of the input 
signal. A pulse of voltage is pro- 
duced by the surge of current 
through R,; and this is applied to 
the grid of V,. Pulses in a positive 
direction cause V6 to draw plate 
current, while pulses in a negative 
direction are eliminated by the 
fixed -cut-off bias. Since the pulses 
of grid voltage are complete before 

the end of any half cycle, plate cur- 
rent pulses will all be the same in 
magnitude but;. there will be a 
larger or smaller number of them 
per unit timé, depending upon the 
speed of the gyro rotor. 

With the range switch set on 
position L or H (Fig. 1), output of 
V; in the metering circuit ampli- 
fier is connected to the indicating 
meter. The movement of the meter 
has sufficient mechanical inertia so 
that it cannot follow the rapid indi- 
vidual plate current pulses of V,. 
However, it is able to produce a 
reading which is proportional to 
the integral, or average value of 
the plate current pulses. Since 
these pulses are of constant ampli- 
tude but vary in frequency, the 
meter reading will also be propor- 
tioned to the frequency and may 
be calibrated in terms of revolu- 
tions per minute. Plate current 
flowing through V, as indicated by 
the meter is a measure of the in- 
put frequency or speed of rotation 
of the gyro rotor. 

With switch on position L, the 
meter indicates speeds of from 160 
to 400 cps or 400 to 1000 rpm for 
a rotor having 24 buckets. With 
the switch on the high position H, 

frequencies from 2000 to 6,000 cps 
or speeds of 5,000 to 15,000 rpm 
may be measgured. 

Accelerometer or Coast -time Meter 

When the test unit is used to 
measure coast -time (deceleration, 
or negative acceleration) the range 
switch is thrown to position C 
(Fig. 1). This connects the output 
of the tachometer to the differenti- 
ating circuit and vacuum -tube volt- 
meter of the accelerometer, while 
at the same time the indicating 
meter is connected to the output 
circuit of the vacuum -tube volt- 
meter, V7. 

Since the output of V6 is propor- 
tional to the frequency of rotation 
of a gyro rotor, a differentiating 
circuit is required to produce a 

reading proportional to accelera- 
tion. The differentiating stage is 
intended to detect the slow change 
in plate voltage of V, encountered 
when a gyro rotor coasts.* 

For such low frequencies, any 
reasonable coupling capacitor would 
introduce a serious error in the re- 

Ordinarily the rotor would coast for 
about ten minutes before coming to rest 
from an initial speed of about 10,000 to 
13,000 rpm and require one to two minutes 
to coast from 1000 rpm to 500 rpm. the 
speed range used for deceleration measure- 
ments. 
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sponse ofthe differentiating stage. 
Therefore direct coupling is re- 
quired, and this is accomplished 
by means of two neon glow-lamps, 
connected in series, and marked 
T -4t in Fig. 3. 

The voltage drop across a glow 
lamp is nearly independent of the 
current through it, within certain 
limits. This characteristic of the 
glow lamp makes possible a reduc- 
tion in the absolute value of the 
voltage, from the plate of V. to the 
grid of V0, without altering the 
magnitude of the voltage change. 
For example, for the circuit as 
shown, a change of plate voltage 

of V, from 160 to 150 volts, will pro- 
duce a change of from 40 volts to 
30 volts at the grounded end of the 
glow lamps. Since the voltage drop 
across each lamp is approximately 
60 volts, or 120 volts for the two 
in series, in the example cited 
above, it will be seen that the lamps 
have been used to subtract a con- 
stant value of approximately 120 
volts from the plate voltage change 
of V,. 

The voltage derived from VS 

through the glow lamps is positive 
with respect to ground. It is ap- 
plied to the grid of V. in series with 
a negative voltage derived from the 

Horizon gyro f:x:ure 

Directional gyro fixture 

supply. The value of this negative 
voltage is adjusted by means of 
R5, so that the grid voltage is 
minus 0.5 volt at 500 rpm, or 
minus 6.5 volts at 1,000 rpm of gyro 
rotor. Thus, the plate current of V. 
is relatively high at low rotor 
speed and low at the higher rotor 
speed of about 1,000 rpm. As a re- 
sult, the voltage on the plate of V. 
is high at high rotor speeds and 
low at low rotor speed. It may be 
said, therefore, that the voltage on 
plate of V. is proportional to the 
rotor frequency, at least within the 
range of useful operation. 

Differentiator 

Capacitor C. and resistor R. in 
the plate circuit of Vo constitute the 
differentiating circuit, so that the 
grid voltage applied to V, is pro- 
portional to the deceleration of the 
rotor. 

The operation of the circuit may 
be described in the following man- 
ner: The signal voltage applied to 
the grid of V, is proportional to the 
voltage across R., or to the current 
which flows through capacitor Cu 
and resistor Rte. If the resistance 
of R. is small compared to the ca- 
pacitive reactance of CM, the cur- 
rent through these two circuit ele- 
ments is proportional to the time 
rate of change of the voltage across 
the. combination. However, this 
voltage is the varying plate volt- 
age of V6. The grid voltage on V5, 

therefore, is proportional to the 
rate of change of the plate voltage 
of Vg, which is proportional to the 
speed of the gyro rotor. Hence sig- 
nal voltage on V, is proportional to 
deceleration of the gyro rotor. 

Coast -Time Amplifier 

The coast -time amplifier, V is a 
vacuum -tube voltmeter operated at 
low plate voltage. With no signal 
applied to its grid, V, draws suffi- 
cient plate current to cause the in- 
dicating meter to read approxi- 
mately full scale. The voltage de- 
veloped across Roo by a decelerating 
rotor is negative and therefore re- 
duces the plate current drawn by 
V,. The amount by which the plate 
current of V, is reduced is deter- 
mined by the voltage developed 
across R., which depends upon the 
rate at which the gyro rotor is de - 

(Continued on page 310) 

104 June 1944 - ELECTRONICS 

www.americanradiohistory.com



Radiotelephone operators at No. 1 Wireless School in Montreal quickly recognize and correct 
their own speech defects after hearing them played tack by this Bell Labs "Mirrophone" 

Speech -Training Machine 
RCAF radiotelephone operators practice correct, clear and peppy speaking before a mag- 
netic -tape sound recorder to prevent "washouts" due to misinterpretation of orders 

A 100 -foot endless tape of special magnetic steel called 
"Vicalloy" (at A) provides a full minute of voice recording. 

At B-wipingout coil; C-recording and playback coil 

Speech instructor George L. Long uses a collection of elec- 
tronic devices to demonstrate that articulation depends upon 

full use of the lips, tongue, teeth and palate 
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COMMUNICATIONS agencies at- 
tempting to use receiving 

equipment in the downtown areas 
of large cities have long been 
faced with the problem of high 
noise levels from electrical induc- 
tion sources. This condition, to- 
gether with numerous other 
causes of signal attenuation, fre- 
quently makes it desirable to 
establish receiving stations in 
more favorable locations and to re- 
lay transmissions to the city via 
radio. 

Poor daytime reception from 
100 -watt medium -frequency sta- 
tions located at isolated mountain 
dams led to the development of an 
ultra -high -frequency repeater for 
the Los Angeles County Flood 
Control District. A suitable loca- 
tion was selected on 1900 -foot 
Flint Peak, near the center of the 
heavily populated area of South- 
ern California. This site is nine 
miles visual distance from KFCD, 
the headquarters station in the 
city of Los Angeles, where trans- 
missions from the various dams 
must be received. 

A permit for the construction of 
the repeater was issued by the 
FCC on March 19, 1941, and the 
call -letters W6XFE were assigned. 
The station was placed in service 
in November of that year. 

It was considered desirable to 
arrange the equipment so that it 
could be turned on or off at any 
time by radio remote control from 
Los Angeles. This was accom- 
plished by means of an auxiliary 
circuit and selective relays. 

Medium - frequency reception 
was satisfactory at night so it was 
also desirable to render the re- 
peater inoperative during the 
hours of darkness. This was ac- 
complished by equipping the sta- 
tion with a clock -switch. 

W6XFE gear is shown in block - 
diagram form in Fig. 1 and sche- 
matically in Fig. 2. 

Medium -Frequency Receiver 

The repeater equipment utilizes 
a conventional superheterodyne 
for reception of signals on 2,726 
kc. 

The receiver incorporates one 

UHF 
By 

MAURICE E. KENNEDY 
, n nunication8 Engineer 

Los Angeles County Flood Control Distrie 
Los Angeles, Cal. 

Flint Peak repeater station, 
showing a pole supporting the 
2,726-kc receiving antenna, 
the 312 -Mc transmitting an- 
tenna with square -corner re- 
flector, the building housing 
the equipment and a wind - 

driven generator 

stage of r -f preselection, two 
stages of iron -core i -f amplifica- 
tion, a crystal -controlled (Pierce) 
oscillator for fixed channel recep- 
tion, and one stage of a -f amplifi- 
cation. 

Automatic volume control vol- 
tage is obtained from one diode of 
a 7C6 tube. The output of the tri- 
ode section of the 7C6 is coupled 
to the grid of a zero -bias isolating 
stage operating control relays and 
to the transmitter modulator tube. 

Relay Control 

Coupling and filter networks 
isolate automatic control circuits 
from normal audio circuits. 

One triode section of a 7N7 tube 
is used as a zero -bias isolation 
amplifier and the other section of 
the tube is biased to operate as a 
grid -controlled d -c rectifier. A 
band-pass filter network is used to 
prevent the automatic control 
from operating on frequencies 
other than the 1000 -cps dial -tone 
transmitted by a pulsing dial at 
the Los Angeles station. 

A 10,000 -ohm sensitive relay is 
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REPEATER STATION 
Transmissions on 2,726 kc from isolated mountain dams are relayed to flood -control head- 
quarters during noisy daylight hours. The centrally -located and unattended 312 -Mc 

equipment at W6XFE may be turned on or off at any time by radio remote control from 
KFCD. A clock -switch renders it inoperative after dark 

connected in the plate circuit of 
the 7N7 rectifier section. This re- 
lay serves to pulse the stepping 
relay, which was constructed to 
permit automatic re -set when the 
last contact is reached. The fila- 
ment and re -set relays have hold- 
ing contacts which lock them in 
place as the stepping arm passes 
their contact. All holding circuits 
are broken when the stepping re- 
lay is dropped to its zero position. 

A seven -dash dial -pulse from 
the control desk at the Los An- 
geles station lifts the stepping arm 
to the contact which closes and 
holds the filament relay. Filament 
current is thus supplied to the os- 
cillator and modulator tubes of 
the 312 -Mc transmitter. After a 
30 -second pause to permit the 
tubes to warm up, a second seven - 
dash pulse is transmitted and 
plate power is applied. The circuit 
is in operation as soon as plate 
power is applied and reception of 
the repeater channel is available 
on a loudspeaker in the control 
room in Los Angeles. 

When service from the repeater 
channel is not desired, a dial pulse 
of six dashes on the 2,726-kc car- 
rier of KFCD lifts the stepping 
arm to the re -set contact and the 
relay drops to zero. This proce- 
dure gives the central station oD- 
erator control of the unattended 
transmitter and serves to conserve 
battery power when the repeater 
channel is not used. 

U -H -F Transmitter 

Two type HY615 tubes are used 
in a push-pull, tuned plate -tuned 
cathode, oscillator circuit. The 
heater supply leads are twisted 
and pulled through the cathode 

Rec Ant. ( 2,726 kc ) 

RECEIVER 
De+., 

Avc A -i 
I -F 

Bvib. 

c,c.c k, 

Charger - --IA Ba+. 

A u+o 
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r -7 

!TRANSMITTER 

it Mod- Osc. 
I 1 

I 

I 
B Bat 
L._ 

Trans. 
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(312 Mc) 

Arrows indiccrte signal path 

FIG. 1-Block diagram of W6XFE gear, comprising a medium -frequency super- 
heterodyne automatically controlling and modulating an ultrahigh -frequency oscil- 

lator. Details are given in the schematic of Fig. 2 

Top view of repeater unit. The receiver is at the right, relays in the center and 
transmitter at the left 
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Bottom view of chassis. HY615 cathode -tuning lines appear at the left 

lines to keep heaters and cathodes 
at the same r -f potential. 

Very little difficulty was experi- 
enced in obtaining strong oscilla- 
tions at frequencies up to 325 Mc. 
A marked reduction in output was 
experienced above 325 Mc and it 
was not possible to obtain satis- 
factory oscillations above 350 Mc. 

Frequency drift over a 24 -hour 
period was quite a factor in the 
operation of the original 312 -Mc 
oscillator. The drift was traced to 
extreme temperature fluctuations 
encountered on the unprotected 
mountain peak. It was necessary 
to redesign the plate and cathode 
lines to maintain the all-important 
constant center -spacing of the 
copper. tubing. Heavy -wall, larger - 
diameter tubing was used with a 
single - point tuning - fork type 
mounting. Flexible leads were 
provided to connect the open ends 
of the plate line to the tube con- 
nections. 

The transmitting frequency is 
determined by the length of the 
lines, spacing between the lines 
and by the setting of the shorting 
bar at the closed end of the lines. 
Adjustable "penny size" plates 
have recently been installed across 
the tube end of the lines. Fre- 
quency is measured by Lecher 
wires and a General Radio type 
758-A wavemeter. Approximately 
3 watts output is realized. 

on e 4 ft. by 4 ft. frame. The ex- 
cited element is 95 percent of a 
half -wavelength. The active ele- 
ment is current -fed by means. of 
a short tuned transmission line 
and "hairpin" coupling -link placed 
in inductive relation to the plate 
line of the transmitter. 

All elements and feeder meas- 
urements were calculated and 
later checked by actual operating 
measurements. The calculations 
were found to be sufficiently accu- 
rate. Standing waves on the feeder 
lines are checked by moving a 
metal rod or a finger along in close 
relation to the line and watching 
the dips on the plate meter of the 
transmitter. Insulation problems 
were greatly simplified by having 
all points of mechanical contact 
at ground potential. 

The 312 -Mc receiving antenna 

Simple super -regenerative receiver used at KFCD in Los Angeles to pick up 
signals from W6XFE, nine miles away on Flint Peak 

The HY615's are plate -circuit 
modulated by a 6K6G pentode op- 
erated from the transmitter power 
supply and driven by the associ- 
ated receiver. 

Antenna Systems 

The receiving antenna for the 
2,726-kc receiver is a conventional 
single -wire type. 

The radiating system for the 
312 -Mc repeater transmitter is a 
square -corner reflector type with 
the excited element near the focal 
point and 0.5 wavelength in front 
of the vertex of the reflector 
frame. The 0.6 -wavelength reflec- 
tor elements are spaced 4 in. apart 

on the roof of the office building 
in which the Los Angeles station 
is located is similar in design. Be- 
cause of the physical proximity of 
this antenna to the tuning housefor 
the KFCD 2,726-kc transmitting an- 
tenna, it was more convenient to 
voltage -feed the active element to 
the u -h -f receiver located in the 
tuning house. 

Field strength measurements 
show a 30 -db front -to -back signal 
difference for the parasitic reflec- 
tor type of square -corner antenna 
used. 

Power Supply 

Power for the mountain -top sta - 
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tion is developed by a heavy-duty 
wind -driven Wincharger and a 
600 ampere -hour storage battery. 
Heavy-duty B batteries are used 
for plate power on the modulator 
and u -h -f oscillator. Plate supply 
for the 2,726-kc receiver and the 
relay control tube is developed by 
a vibrator power unit. 

Time Switch 

A weight -driven time -switch 
turns the 2,726-kc receiver and re- 
lay control tube's plate and fila- 
ment power on at 8:00 A.M. and 
off at 5:00 P.M. Satisfactory com- 
munication is possible on the regu- 
lar low -frequency channel during 
the balance of the 24 -hour day. 
This procedure conserves battery 
power at the repeater station. 

Battery -Charging Problem 

Current consumption of the re- 
peater equipment is 4i. amperes at 
6 volts in the stand-by condition 
and 54 amperes when transmit- 

ing messages to the headquarters 
in Los Angeles. 

The wind -driven charger scheme 
is not entirely satisfactory during 
certain months of the year and 
will ultimately be supplemented 
with an engine -driven charging 
system for prolonged periods of 
calm weather. 

The receiver used in Los An- 
geles is a simple oscillator with a 
single type HY-615 tube used as a 
self -quenching super -regenerative 
detector. Tuning is accomplished 
by means of a dial -operated cop- 
per wedge between the copper 
tubes forming the resonant cir- 
cuit, at the tube end. 

U -H -F Receiver 

One stage of a -f amplification is 
used at the receiver, on the roof 
of the building, to feed a 500 -ohm 
audio line running down to the 
control desk on the fourth floor. 
An additional amplifier for the re- 
peater channel is mounted on a 

channel rack in the control room 
of KFCD. 

Filament and plate power are 
supplied to the receiver by a small 
a -c power unit located within the 
antenna tuning house. Relay con- 
trol from the fourth floor turns the 
receiver on and off. 

An early attempt to locate the 
u -h -f receiver in the control room, 
with a concentric feeder to the an- 
tenna on the roof, was not suc- 
cessful because of high losses in 
the transmission line at 300 Mc. 

Performance Data 

A routine service trip is made 
to the station on the mountain at 
30 -day intervals. 

Reliable average signal levels 
over the 9 -mile visual signal path 
have been obtained for a period of 
more than two years. Short dura- 
tion fading and signal attenuation 
of approximately 4 db has been 
observed during periods of heavy 
rain. 

R-F 
7B7 

-=/00 

I 
0.05 

o 
2,726kc 
Ant 

OSC. 
6C5 

0.0/ 

- 

50,000 /5,000 

6/(6G dnd 
Hr6/5 f/7s. 

AUTO. CONT. 6.3v. 

7N7 
/,000cps bend-pass fi'lt.; 

os 
o 
o ó OS 

0.5T' ó 0.5=1 C 

/00,.«p f 

OJo OOO 

0 Stepping OO 

o re/ay 

/6.3 v. 

/I Afi/s. except 
6K6G and Hr6/5S 

0.5 0.5 :f 

a.O5 
3,000 

= ro II 
Stepping coie Reset 

Reset lock/re 
CO// relay 

MOD. 

3v. 
To 
rei 

6K6G 

270 v. 

11UI1I1I1I 
+ - 

Ant. 

Y615 S 
g 

/00,u,a f 
0.002 
II 

6 V. 

6-11111111 ;e 

Clock 
switch 

T 67v. RECT. charger 
90 v. J /6 

30h 
/6 

250 y 
Z4 e e 

I_ IO.s 

FIG. 2-Schematic of mountain -top radio repeater unit shown on a preceding page in block -diagram form 

ELECTRONICS - June 1944 109 

www.americanradiohistory.com



Counter decade using four standard -size 
tubes. The four neon indicating lamps 
are mounted on the vertical front panel, 

with their ends protruding 

ELECTRONIC COUNTERS have 
been in use for many years, 

principally for such research pur- 
poses as counting cosmic rays, but 
this essentially experimental equip- 
ment has generally been both bulky 
and costly. It was felt that a 
simple electronic counter, economi- 
cal to manufacture and dependable 
under a wide variety of conditions, 
would find definite applications in 
industry and other fields where the 
characteristics of electromagnetic 
or mechanical counters place oper- 
ating speed limits on associated 
machinery or apparatus. 

Rather than attempt to develop 
all of the many applications, it was 
decided to concentrate on the coun- 
ter decade that forms the basic 
unit for every application. With 
appropriate input circuit acces- 
sories and a suitable number of 
these decades (one for each digit 
in the maximum quantity to be 
counted), the special requirements 
of particular applications are read- 
ily met. 

After due consideration, it was 
decided that the counter decade 
should use a system involving a 
minimum number of parts and 
tubes to represent the numbers 
from 0 to 9. Various combinations 
of four numbers may be used to 
constitute a full decade, such as 

A Four -Tube 
1-2-2-5, 1-2-3-4 and 1-2-4-8: The 
last combination, 1-2-4-8, is a 
binary progression that may repre- 
sent the numbers O to 16 if prop- 
erly used. 

The binary system is well 
adapted to electronic counting. A 
series of trigger circuits may be 
connected in such a manner that 
two -pulses from one circuit may 
cause one operation of the succeed- 
ing circuit. The binary system of 
notation is difficult to interpret, 
however, since all of us have been 
educated to interpret numbers by 
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FIG. 1-Simplified version of one stage of the counter decade, giving potentials 
with respect to ground for the two possible operating conditions 

the decimal system. For this rea- 
son it is necessary to introduce a 
method of stopping the binary 
counting progression at the count 
of ten and resetting the electronic 
counter to zero. This is accom- 
plished easily and automatically by 
two feedback capacitors, to be de- 
scribed later. 

Development of Counter Decade 

During the development of the 
counter decade, it became apparent 
that if coupling tubes were to be 
used between counter stages, much 
of the economy of the binary sys- 
tem would be lost and almost the 
same number of tubes and com- 
ponent parts would be used for a 
decade as in cónventional counter 
circuits like the round -the -ring and 
conjugate pair types. 

After some experiment, it was 
decided that two Eccles -Jordan 
type trigger circuits should not be 
coupled directly from the plate of 
one side of the first tube to the two 
following grids through capacitors. 
While this method of coupling can 
be adjusted to operate, it was found 
quite critical because the two coup- 
ling capacitors required cancelled 
the trigger action of the two grids. 

What is believed to be a new 
principle was evolved to accomplish 
coupling. The final circuit for the 
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Complete counter decade using four 
miniature 616 tubes. Additional resistors 
and capacitors are on the other side of 
the vertical insulating strip. Neon Indi- 
cating lamps are remotely mounted on. , 

another panel 

By 

JOHN T. POTTER 
Potter Instrument Co. 

Flushing, N. Y. 

COUNTER DECADE 
Utilization of Eccles -Jordan trigger circuits in the binary progression 1-2-4-8, with ingeni- 
ous use of two capacitors to give forced resetting at the count of ten, makes possible a com- 

pact unit having many counting and measuring applications 

counter decade comprises four 
stages, each employing an ordinary 
dual -triode vacuum tube (such as 
a 6SN7, 6N7, 6J6, etc.) arranged 
in an Eccles -Jordan trigger circuit 
in conjunction with an indicating 
neon lamp. The basic functioning 
of alll stages is alike, and is depend- 
ent upon shifting of operating po- 
tentials back and forth between the 
two sets of values indieated on the 
simplified circuit for the first stage, 
shown in Fig. 1. 

Operation of Trigger Circuit 

Note first that a fixed potential 
of +150 volts (with respect to B - 
and ground) is applied to the 
cathode of the tube at all times by 
the power pack. Grid and plate po- 
tentials are obtained from the re- 
sistance network included in the 
basic circuit, however, and depend 
upon relative currents through the 
two branches of the network. 

Assume that the grid of the 
right-hand triode is essentially at 
cathode potential (zero bias) as in- 
dicated in Fig. 1(a), and assume 

that no signal pulses have yet ar- 
rived. At zero bias, the right-hand 
triode will conduct saturation plate 
current, and its plate -cathode volt- 
age drop will be low (actually it is 
20 volts, lower than the extinction 
voltage of the neon lamp connected 
across this section). For this as- 
sumed initial condition, then, the 
neon lamp in the stage is extin- 
guished. 

The grid bias voltages should be 
examined next, since they control 
the switch -over from one triode sec- 
tion to the other in a stage. These 
bias voltages are obtained from 
points a and b on the two branches 
of the resistance network. 

Redrawing the circuit in the 
form shown in Fig. 2 will help to 
show why points a and b give dif- 
ferent bias values. If the tube were 
removed, each branch of the re- 
sistance network would act simply 
as a bleeder across the power sup- 
ply (like left-hand branch Rb R3 R; 
R in Fig. 2), and voltages would di- 
vide in proportion to resistance 
values. Under this condition point 

Cathode potenfia/, 
R5 +260t. R3á R, 

301? 454-204-4 
Electron 

flow 
I 

I 

F,nnV 25v -I 

FIG. 2-Diagram illustrating how cur- 
rent drawn through Re by the conduct- 
ing triode section upsets potentials in 
one branch of the resistance network 

a and point b would be essentially 
at cathode potential (+150 volts 
above ground). 

With the right-hand triode sec- 
tion conducting, however, it draws 
current through R. as shown in 
Fig. 2, and greatly increases the 
voltage drop across R6. This leaves 
less voltage for R, and R,, and hence 
drives point b in a negative direc- 
tion with respect to the cathode. A 
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shift of 25 volts was found suffi- 
cient to drive a triode section to 
cutoff, and resistor values were ac- 
cordingly chosen to give this dis- 
tribution of voltages. 

Returning to Fig. 1(a), note 
that the grid of the right-hand 
triode is connected to point a 
(which is at cathode potential, as 
assumed for this explanation and 
as required for saturation plate 
current in this section). The grid 
of the left-hand triode goes to 
point b, which is at +125 volts 
with respect to ground and hence 
25 volts negative with respect to 
the cathode. This being essentially 
the cutoff bias, the left-hand triode 
is nonconducting under the initial 
assumed conditions. 

The stage is stable in this condi- 
tion until a negative pulse (with 
respect to ground) is applied to its 
input circuit. Any positive pulse 
fed into the stage has no effect, be- 
cause it is dissipated in the low 
impedance of the conducting triode 
section. 

Upon arrival of a negative pulse 
at the input, both grids swing in a 
negative direction (just as if a bat- 

tery were connected across R with 
its positive terminal going to 
ground). There is no direct effect 
in the nonconducting left-hand 
triode since its grid is already at 
negative cut-off, but the negative 
grid swing of the right-hand triode 
stops its plate current. The result- 
ing redistribution of voltage drops 
across Ra, R, and R_ places point b 

at cathode potential as indicated 
in Fig. 1(b). Thus the grid of the 
left-hand triode swings positive to 
zero bias, and the left-hand triode 
conducts. Point a goes 25 volts 
negative with respect to the cath- 
ode, keeping the grid of the right- 
hand triode negative once it is 
driven negative by a negative in- 
put pulse. Thus, original circuit 
conditions with respect to right and 
left-hand triodes are reversed. 

With the right-hand triode non- 
conducting, its plate -cathode volt- 
age goes up to about 110 volts, 
above the striking value of the neon 
lamp, and the lamp glows. 

Arrival of a second negative pulse 
again triggers the stage, returns it 
to the original conditions of Fig. 
1(a), and extinguishes the neon 

lamp. Also, the swing in the poten- 
tial of point b from the +150 v of 
Fig. 1(b) to the +125 v of Fig. 
1 (a) produces a negative pulse that 
is transmitted through the output 
capacitor of the stage to the input 
of the next stage. 

Summarizing, then, every nega- 
tive pulse blocks the conducting tri- 
ode section and makes the other 
section conducting, every alternate 
negative input pulse lights the neon 
lamp, and the intervening alternate 
negative input pulses put out the 
neon lamp and simultaneously 
transmit a negative pulse to the 
next stage. 

Operation of Counter Decade 

A complete counter decade em- 
ploys four identical stages of the 
type just discussed, connected to- 
gether as shown in Fig. 3. The 
stages are numbered 1, 2, 4 and 8 

according to the binary system; the 
number assigned to each stage is 
equal to the number of negative 
pulses required at the input of the 
decade to make the neon lamp in 
the stage come on the first time. 

In preparation for a count a 

FIG. 3 Complete circuit of the four -tube counter decade 
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momentary displacement of the re- 
set switch inserts a common drop- 
ping resistor R, in the voltage sup- 
ply line to all right-hand triodes. 
This drives the grids of all left- 
hand sections negative, so that the 
decade is preset with all right-hand 
triodes conducting and all neon 
lamps extinguished. Each stage fol- 
lowing the first receives a negative 
triggering impulse upon every sec- 
ond operation of the stage preced- 
ing. Progression through a count 
from zero to nine will therefore oc- 
cur as shown in Fig. 4. 

For its tenth operation, the de- 
cade must transmit a negative 
pulse to the succeeding decade and 
must reset to its original zero con- 
dition as required by the decimal 
system. This means that the tenth 
pulse must put out all lamps. The 
count of 10 in the binary system 
calls for lamps 8 and 2 being on, 
hence lamp 1 (on for the 9 count) 
will go out automatically. Forced 
resetting therefore means putting 
out lamp 8 and preventing lamp 2 
from coming on. 

After the ninth pulse, the left- 
hand sections are conducting in 
both stage 1 and stage 8. When 
stage 1 is reversed by the 10th 
pulse, a negative pulse obtained 
from a tap on R, in this stage is fed 
through capacitor C1_8 to stage 8, 
causing point b of this stage to 
swing negative. This drives the 
grid of the conducting left-hand 
section of stage 8 negative, causing 
a switchover and putting out neon 
lamp 8. (All points on Re of stage 
1 are driven negative by arrival of 
the tenth pulse; the magnitude of 
the swing depends on the position 
of the tap, and can be as high as 90 
volts at the plate end of Re, so the 
magnitude of the pulse is readily 
adjusted. It must be large enough 
to cause switchover by itself, but 
not too large because at the eighth 
count it must be overpowered by 
the negative pulse which comes 
from stage 4 and correctly triggers 
stage 8 to turn on its lamp.) 

In an essentially similar manner, 
a positive pulse obtained from a tap 
on resistor R, of stage 8 during the 
forced switchover of this stage is 
fed through capacitor C,-2 to point 
a of stage 2, where it completely 
overwhelms the negative pulse fed 
into this stage from stage 1. Since 
the lamp for stage 2 was out after 

Pulse Stage Stagg Stage Stage Count' 
No. t 2 4 8 
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/+1=3 
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4 1 = 5 

8 O ® 
9 Q Q ® Q 8 +i 9 

10 C) QR QR ® Forced reset to 6 

FIG. 4-Unshaded circles represent neon 
lampa that are ON in a four -lamp decade 
for a progression through a count from zero 
to nine. The tenth input pulse restores the 
decade to the zero condition and sends one 
negative pulse to the next decade. The 
letter R means that the right-hand triode 
in 'that stage is conducting, while L has 
the same meaning for the left-hand triode 

the ninth impulse, it therefore stays 
out. (All points on R, of stage 8 are 
driven positive by the forced 
switchover of the stage; the mag- 
nitude of the swing depends on the 
position of the tap, and can be as 
high as 90 volts at the plate end 
of R,, so the required pulse ampli- 
tude is easily obtained.) 

Switchover thus provides the cor- 
rect potential shift for forced re- 
setting of the decade, and the cor- 
rect direction of shift is obtained 
by making the capacitor connection 
to the correct resistor (Re or R,). 
As before, positive pulses getting 
into stage 8 through C,_B during 
previous counts have no effect be- 
cause they are dissipated in the 
low -impedance path provided by 
the conductive section of stage 8. 

A negative pulse from stage 8 
through C8.2 to stage 2 at the ar- 
rival of the eighth pulse is not con- 
trary to the normal input signal at 
that time. For all lower counts than 
8 there is no switchover in stage 
8 and hence no pulses are sent 
through CA_2 to cause trouble. Ca- 
pacitors C8_2 and C0_8 thus provide 
forced resetting after a count of 
nine without affecting normal op- 
eration at any of the lower counts. 

The capacitors across resistors 
R. and R, in each stage serve to 
short out these resistors momen- 
tarily during each impulse, thereby 

increasing the magnitude of the 
impulse available for triggering 
action. 

An unusual feature of this type 
of counter decade is the ability to 
operate at pulse rates ranging all 
the way from above 100 kc down to 
as low a rate as desired, with no 
substantial changes in circuit con- 
stants. It is only necessary to pro- 
vide a negative pulse at the input 
that is approximately the correct 
amplitude and shape. When sine - 
wave input exists, as from an os- 
cillator that is started and stopped 
at the beginning and end respec- 
tively of the interval to be meas- 
ured, a single multivibrator stage 
is generally inserted between the 
oscillator and the decade input for 
pulse -shaping purposes. 

Discussion of Applications 

Welding Timer. The counter dec- 
ade may be reset to zero, then se- 
lected counters may be turned on 
before a count. If, for example, in 
a 0 -to -9 counter lamps 2 and 1, or a 
count of three, are turned on by 
resetting inversely, then the out- 
put will operate when 7 pulses have 
passed through the counter. In this 
manner, a counter may be made 
predetermined. 

In the case of welding timing, 
the counter may be operated from 
the 60 -cycle power frequency, and 
after a predetermined reset will 
count the exact number of cycles 
going into a weld. In the same field, 
the counter may be used as a cycle 
counter to check present timing 
equipment. 

Interval Timer. One of the wid- 
est present uses of electronic count- 
ers is in the field of interval timing. 
In this application, a crystal -con- 
trolled oscillator frequency is fed 
into the counter by an electronic 
switch or gate operated by initiat- 
ing and terminating pulses from 
the time interval. If a 100-kc crys- 
tal is- used as the initial counting 
frequency, the accuracy of the time 
interval will be +0 and -0.00001 
second for an interval as long as de- 
sired. In many cases, this interval 
is one second and is read on 5 dec- 
ades. The accuracy in this case 
would be 0.01 percent for a full- 
scale reading. 

Many variations of this type 
(Continued on page 358) 
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ccurate Sorting of 
COLORED OBJECTS 
Tiles emerging from kilns on conveyor -belts are automatically shuttled into proper bins. 

Method involves conversion of color into electrical impulses by spectro-photoelectronic 
means, utilizing cathode-ray oscilloscopes and phototubes 

RoUTINE TESTS of many electri- 
cal devices are based upon elec- 

trical characteristics. Often, only 
one point on the characteristic is 
utilized in order to simplify the 
testing procedure, but occasions 
arise which make it desirable to use 
the entire curve under dynamic 
conditions. 

If a test can be arranged so that 
the electrical output given by a par- 
ticular input is repeated at regular, 
short intervals, then the cathode- 
ray oscilloscope may frequently be 
employed. This ordinarily implies 
the need for an attendant at the 
oscilloscope, but methods have been 
devised which eliminate this neces- 
sity. 

(a 

\ (b) 

-.-4 4 - 

FIG. 1 - Cathode-ray oscilloscope 
screen, showing mask between upper 
(a) and lower (b) tolerance curves. The 
additional vertical stripes avoid contin- 
uous light output when items under test 

are defective 

FIG. 2-Method of automatically re- 
jecting defective vacuum tubes by 
photo -electronic means, used as a basis 
for the tile -sorting device discussed in 

the text 

By LELAND L. ANTES 
Bureau of Engineering Research 

The University/ of Texas 
Austin, Texas 

Several applications of an auto- 
matic method of testing which may 
be utilized on production lines will 
be described. Some of these apply 
directly to the electrical character- 
istics of test specimens, while oth- 
ers make use of electrical charac- 
teristics which are derived from 
such primary factors as spectral 
transmittance or reflectance. 

Basic C -R Tube Method 

Assume that a production -line 
test of the plate characteristic of 

vacuum tubes is to be made. By us- 
ing any of several circuits which 
have been described in detail'', the 
plate current -plate voltage curve 
for selected operating conditions 
may be obtained on the screen of a 
cathode-ray tube. If tolerance lim- 
its for the plate characteristic are 
defined, these upper and lower lim- 
its may be expressed in terms of 
two curves on the screen, shown as 
(a) and (b) of Fig. 1. 

Assume that any tube under test 
which exhibits a plate characteris- 
tic lying inside the shaded area be- 
tween the curves is to be graded 
satisfactory, and any tube which 
exhibits a characteristic, lying out- 
side the shaded area is to be re- 
jected. If the shaded area is cov- 
ered with an opaque mask, the light 
output from the screen will be sup- 
pressed as long as the spot remains 
between the limiting curves, as will 
be the case for all satisfactory 
tubes. However, in the case of a 
defective tube the luminous spot 
will fall below the mask, and light 
will be emitted from the screen. 

Adding Automatic Operation 

If the screen of the cathode-ray 
tube is placed within the compass 
of a photoelectric surface, it will 
then be possible to convert the light 
energy of the cathode-ray spot to 
electrical energy whenever the spot 
falls outside the area covered by the 
mask. 

The output of the phototube or 
other photosensitive surface may 
then be amplified and used to ac- 
tuate thyratrons which control the 
mechanical operation of removing 
the rejected tube from the output. 
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Such an arrangement is shown sche- 
matically in Fig. 2. 

If an a -c amplifier is to be used 
with the phototube, an improve- 
ment in operation will result from 
square -wave modulation of the elec- 
tron stream, or the addition of a 
number of opaque vertical stripes 
(Fig. 1) across the face of the cath- 
ode-ray tube screen. The purpose 
of the square -wave modulation, or 
of these stripes, is to break up the 
trace produced by the traveling 
spot so that it is impossible for con- 
tinuous light output to occur when 
the tube under test yields a curve 
which falls mostly on the unmasked 
area. This situation would exist in 
the case of a "dead" tube, and might 
exist when the tube under test pos- 
sesses a defective characteristic. 

General Applications 

Many applications of the proce- 
dure just outlined will be useful to 
the engineer who deals with testing 
or sorting problems in other fields 
in which the entire characteristic 
curve of a device must be consid- 
ered. For example, it offers a solu- 
tion to the problem of checking the 
frequency response of microphones, 
amplifiers, filters, or other devices, 
at a rapid rate. If the useful input - 
frequency range of the device is 
"swept" by means of a motor - 
driven oscillator frequency -control 
or other frequency -modulating sys- 
tem, the rectified output may be fil- 
tered and used to produce the re- 
quired frequency response charac- 
teristic. 

In the case of an audio -frequency 
device, such as a crystal pickup 
cartridge which is to be tested for 
response from 30 to 10,000 cycles 
per second, it is likely that several 
seconds may be required to com- 
plete a test cycle. The time -con- 
stant of the output filter must be 
sufficiently large to smooth 30 cy- 
cles and, unless means are provided 
for lowering this time -constant as 
the test frequency is increased, the 
rate of frequency variation must 
remain low enough to prevent 
smoothing of sharp anomalies in 
the characteristic. 

The horizontal sweep of the cath- 
ode beam may be accomplished by 
mechanical as well as by electronic 
means, and this may be desirable in 
those instances which require rela- 
tively long periods for completing 
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FIG. 4 - Spectrophotometric curves 
representing color analysis of light re- 
flected from two samples having 
slightly different colors, sample (a) 
representing colonial ivory and sample 

(b) jonquil yellow 

the test cycle, or which might dic- 
tate a non-linear sweep motion. 

The Color Problem 

Going one step further with the 
same techniques, an experimental 
apparatus has been constructed to 
sort articles of the same shape, but 
having different colors. This ap- 
plies particularly to colored tiles; 
as they emerge from the kilns on 
conveyor belts. 

Because of the selective place- 

ment necessary in the various tem- 
perature and atmospheric zones in 
the kilns, different colored glazes 
are frequently unloaded at the same 
time. It may also happen that dif- 
ferent firing conditions imposed 
upon the same glaze material will 
result in color variations. The 
method of selection, if it is to com- 
pare with the human eye, must 
therefore make use of the spectral 
reflectance curves of the various 
tiles. 

The color of any object is deter- 
mined by the energy -wavelength 
distribution of light reflected by 
the object to the eye. The normal 
eye, in addition, exhibits a selective 
response, which may be satisfac- 
torily expressed by the standard 
visibility curve shown in Fig. 3. 
This curve represents the relative 
efficiency of the eye in converting 
radiant energy to visual response, 
or brightness, at each wavelength 
in the range of 400 to 700 milli - 
microns. 

The visual response is greatest 
for yellow -green light of approxi- 
mately 550 millimicrons, and may 
be seen to fall off rapidly at each 
end of the visible spectrum, so that 
violet light in the range below 430 
millimicrons and red light in the 
range above 680 millimicrons are 
usually of little importance in de- 
termining the color, as compared 
with the remainder of the spectrum. 

If the light reflected to the eye 
by an object has constant energy 
distribution at all wavelengths, the 
object appears white or neutral 
gray; otherwise some color is ap- 
parent. A change in the spectral 
character (color) of the illumina- 
tion will cause a corresponding 
change in the character of the light 
reflected from the object to the eye. 
For example, white paper will ap- 
pear red when illuminated with red 
light. The definition of the color 
of an object therefore becomes a 
problem. 

Probably the most precise method 
of color definition is that which 
makes use of the spectrophotomet- 
ric curve. Such a curve shows the 
percentage of vertically incident 
light reflected by the object at each 
wavelength. The spectrophotomet- 
rie curves of two samples of enam- 
eled porcelain, determined by the 
GE recording spectrophotometer, 
are given in Fig. 4. Curve (a) is 
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FIG. 5-Arrangement for sorting colored objects, showing one selection channel 

obtained from a colonial ivory and 
curve (b) is from a jonquil yellow. 

Details of Tile -Sorter 

Referring to Fig. 5, light from 
an incandescent lamp, I, passes 
through a combination. of slits and 
condensing lenses and a compen- 
sating filter and falls on the rotat- 
ing polygonal mirror MR. A nar- 
row band of light is thus caused to 
sweep repeatedly across the mirror 
M, and the reflection grating RG. 
The reflection grating has the prop- 
erty of spreading out white light 
into a spectrum similar to that ob- 
tained from a prism, but has the ad- 
vantage of greater angular spread 
with more linear displacement on 
the wavelength scale. 

The sweep of the narrow band of 
light across the reflection grating 
results in a reflected spectrum 
sweeping across the slit S. at short, 
regular intervals. During each 
sweep period, reasonably pure 
monochromatic light of every wave- 
length, from violet to red, succes- 
sively irradiates the tile under test 
while the tile is traveling under the 
open bottom of the integrating 
sphere. Light reflected from the tile 
illuminates the highly reflecting 
interior surface of the integrating 
sphere, and the diffuse, reflected 
light from the sphere is picked up 
by the phototube, PC. 

Arrangement of Electronic Gear 

The output waveform of the pho- 
totube will depend on a number of 
factors, including especially the 

spectrophotometric characteristic 
of the tile specimen. This spectro- 
photometric curve is distorted by 
the phototube, due to the nonuni- 
formity of its spectral response. Ob- 
viously, if the results are to be use- 
ful, the spectral response of the 
phototube should approximate that 
of the human eye, or should at least 
be fairly constant throughout the 
visible portion of the spectrum. 

Although the phototube output 
waveform is decidedly inferior to 
the spectrophotometric curve, it 
does contain enough information 
to identify the color of the tile pass- 
ing through the apparatus, for no 
tile having a different spectral re- 
flectance curve can produce the same 
waveform. 

The spectral reflectance wave- 
form obtained from the tile, plus a 
synchronizing pulse obtained from 
mirror My as it is swept by the mov- 
ing band of light from the rotating 
mirror, produces one complete cycle 
of the phototube excitation to the 
d -c amplifier. The output of this 
amplifier is used to drive the verti- 
cal deflecting plates of two or more 
cathode-ray oscilloscopes. The syn- 
chronizing pulse precedes the spec- 
tral waveform by a definite time 
and triggers the horizontal sweep 
generator at the proper instant. 
This timing arrangement has 
proved especially useful because of 
slight imperfections in the align- 
ment of the segments making up 
the rotating polygonal mirror. 

Each oscilloscope screen is pro- 
vided with a mask designed to cover 
the allowable variations in color re- 

sponse for each type of tile to be 
selected. An individual photosensi- 
tive surface and amplifier, coupled 
to one masked cathode-ray tube 
screen, will complete a single selec- 
tion channel. 

The electrical output of each se- 
lection channel is connected to a 
back-çontact relay, acting through 
a motor -driven time -delay device in 
such a way that a tile selected by 
the channel is mechanically shoved 
into its appropriate bin. A lever 
operated by each tile, as it passes 
beneath the integrating sphere, 
switches the electron beam on and 
off, avoiding operation between 
tiles. 

Design Precautions 

For close tolerance limits in color 
selection, many precautions are 
necessary. 

The power supply to the light 
source must be regulated carefully. 
Direct -current excitation of the 
lamp is necessary, and a lead stor- 
age battery floating on the line 
'without net charge or discharge is 
fairly good insurance against volt- 
age fluctuation. Gradual blackening 
of the lamp will occur, but this dif- 
ficulty may be overcome by the use 
of a variable compensating filter 
and a white reference standard. 

The spectrophotometer photo - 
tube should have a spectral re- 
sponse characteristic similar to the 
RCA 926, which has the S3 sensi- 
tive surface. D -C amplification of 
its output is necessary to avoid un- 
equal phase shifts of the various 
frequency components, since these 
will begin with a fundamental of 
15 to 30 cps and may extend upward 
by a factor of 10. 

Design data on d -c amplifiers 
may be obtained from many 
sources, but one recent publication 
is notable.' In an attempt to avoid 
the instabilities associated with d -c 
amplifiers, the use of a carrier sys- 
tem has recently been considered. 

The writer wishes to thank 
Messrs. C. R. Granberry, Robert 
Anwyl, A. S. Jackman, J. H. Mit- 
chell, and A. P. Deam for their help 
on the project. 
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STUDYING 

Thermal Behavior 
OF HOUSES 

Four thyratrons and a pentode provide electronic control for an electrical model of each 
house under study, and are connected to an electrical power source representing the fur- 
nace. A 24 -hour heating cycle is thus scaled to 1/60th sec, and results determined with a 

cathode-ray .oscilloscope and two ammeters. Fuel -conserving conclusions are given 

THE ANALYTICAL SOLUTION Of 

problems of thermal transients 
id thermal networks of any but the 
simplest character is very tedious. 
Experimental solutions of these 
problems with laboratory heat net- 
works ane not easy. 

The flow of heat through conduc- 
tors which have thermal resistance 
and capacitance and the flow of elec- 
tricity through electrical conductors 
which have resistance and capaci- 
tance are subject to analogous laws 
and hence to the same differential 
equation. It is possible to construct 
an electric circuit model whose re- 
sistance and capacitance represent 
to a scale the resistance and capaci- 
tance of a thermal network. Fur- 
ther, one can apply to the electrical 
model scaled voltages to represent 
temperature sources and scaled cur- 
rent sources to represent heat cur- 
rent sources. 

After applying scaled stimuli and 
boundary conditions to the model, 
one can measure voltages and cur- 
rents as functions of time and in- 
fer the nature of the response of 
the thermal network to correspond- 
ing stimuli and boundary condi- 
tions. A cycle of actions of several 
hours' or even days' duration in the 
heat network may be represented 
by an analogous cycle in.an electri- 
cal network in a fraction of a sec- 
ond if a proper scaling of para- 
meters is used. 

This article describes the use of 
electronics in the study of the ther- 

By JOHN G. LINVILL and JOHN J. HESS, Jr. 
Department of Electrical Engineering 

Massachusetts Institute of Technology 
Cambridge, Mass. 

Sperry Gyroscope Company, Inc. 
Garden City, New York 
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FIG. 1-Thermal resistance -capacitance network of a house. Potential E, 
represents the temperature of ground water, E, represents the outside tem- 

perature and I represents the furnace 
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mal behavior of houses. The meth- 
ods here used could be readily ap- 
plied to a large number of problems 
in which the same linear differen- 
tial equations appear and in which, 
likewise, an analytic solution is 
laborious. 

The Problem 

The thermal networks and 
sources of three houses with identi- 
cal external dimensions but differ- 
ent insulation properties were used. 
The problems were to determine, 
for a range of constant outside 
temperatures, the following: 

1. The steady heat current re- 
quired of the source to maintain the 
inside of the house at 70°F when 
the outside temperature is constant. 

2. The saving in daily average 
heat current when the thermostat 
is set to a lower temperature for a 
period and then reset again to 
bring the house temperature back 
to 70°F. The saving in heat current 
is to be determined as a function of 
the number of hours per day dur- 
ing which the inside temperature is 
below 70°F. Constant outside tem- 
perature is assumed. 

3. The minimum temperature of 
the house during the lower temper- 

ature period of problem 2 is to be 
determined. 

Solution to the Problem 

In a thermostatically controlled 
house, the furnace acts in the fol- 
lowing manner. At some time in 
the morning, the thermostat is 
raised from a lower temperature 
setting to another setting, for in- 
stance, 70°F. The furnace then acts 
as a constant heat current source, 
raising the temperature of the 
house until it reaches 70°F; at this 
point, the furnace effectively acts 
as a constant temperature source 
maintaining the house at 70°F un- 
til some time in the evening, when 
the thermostat is reset at a lower 
temperature. The furnace is then 
effectively removed from the heat 
circuit until the thermostat is again 
set at 70°F, or until the house 
reaches the lowered setting of the 
thermostat. If the house temper- 
ature reaches the lowered setting, 
the furnace acts as a constant tem- 
perature source until the thermo- 
stat setting is raised, at which 
point it changes over to a constant 
current source again and the cycle 
is repeated. 

An electrical source which be- 

haves in the above manner was con- 
structed and connected to electrical 
circuit models of the houses under 
study. The 24 -hour cycle in a 
house was scaled to 1/60 second in 
the electrical model. The reading 
of a d -c ammeter gave the solution 
of problem 1, the steady heat cur- 
rent required. The reading of a 
second d -c ammeter gave the an- 
swer to problem 2, the saving when 
the thermostat is turned down. An 
oscilloscope pattern indicated di- 
rectly a plot of values of inside tem- 
perature as a function of time, an- 
swering problem 3 and indicating 
how long the house temperature is 
below 70° F. The general conclu- 
sions were: 

1. The saving, accomplished by 
turning the thermostat down for a 
part of the day is small, in this case 
being never greater than 6 percent 
for periods of 8 hours below 70°F. 

2. The percentage saving is 
smaller as the outside temperature 
is lowered. 

3. The percentage saving varies 
roughly with the square of the time 
during which the house is at lower 
temperature. 

4. For small changes in house 
temperature, transient inside tern- 

S 
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FIG. 2-Control and source cir- 

cuit used when studying the 
equivalent circuit (inside box L) 

of a house 
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FIG. 3-Representative oscilloscope patterns of house tempera- 24 -hour day during which outside temperature was 0 F. Left: 
titre potted against time of day. Each pattern represents a Heat supplied during low period. Right: No low -period heat 

peratures are nearly linear func- 
tions of time. 

The House Network 

Figure 1 represents the thermal 
network of the houses studied. The 
resistors in the top row represent 
the series resistances formed by 
the layers of the wall. In thermal 
quantities they have the units 
deg-hr/Btu; in 'the electrical model 
the units are volt-sec/coulombs, or 
ohms. 

The capacitors in the top row 
represent the lumped capacitances 
of the layers of the wall. In thermal 
quantities their units are Btu/deg; 
in the electrical model the units are 
coulombs/volt, or farads. Similar 
statements apply for the other re- 
sistances and capacitances. 

In Fig. 1, / represents the fur- 
nace, a heat current source. When 
operating at maximum output it is 
a constant -current source, the rate 
of current flow being in the units 
Btu/hr, corresponding to cou- 
lombs/second, or amperes. 

Constant voltage E, represents 
the ground temperature under the 
surface; this voltage is necessary 
since some heat flows through the 
basement floor to the ground. 

Numerically, the values of para- 
meters in the thermal and electrical 
circuits are not equal, the electrical 
constants being scaled to give sensi- 
ble size parameters, sources, and 
time relationships. As has been 
mentioned, 24 hours in the thermal 
network corresponds to 1/60 sec- 
ond in the electrical network. 

Electronic Circuit Used 

The control and source circuit is 

shown in Fig. 2. Part L of the cir- 
cuit represents the load, that is, the 
house network. The capacitor shown 
within L represents the capacitance 
of the contents of the house. The 
"temperature" of this part is re- 
corded on the oscilloscope. E, and 
E, of Fig. 1 have been omitted 
in L to simplify the circuit. 

Section F is the "furnace" which 
is, when full on, a constant -current 
source. The tube (five 6F6's in 
parallel in the actual circuit) is 
biased to cause it to give constant 
current over the range used for its 
plate voltage. 

Section . S is the timing circuit, 
and is a conventional inverter cir- 
cuit fed by a constant -current 
source. Thyratrons 1 and 2 are 
triggered by peaking transformers, 
one of which is fed through a phase - 
shifting network in order that the 
portion of the cycle during which 
tube 2 is conducting is a variable. 
The portion of the cycle during 
which tube 2 conducts represents 
the lower temperature period in the. 
heat cycle. 

Part T of the circuit acts as a 
thermostat. Tubes 3 and 4 are 
thyratrons whose grids are tied to 
the plates by means of resistors. 
If the voltage across either tube 
rises to about 15 volts in the con- 
ducting direction, the tube con- 
ducts, maintaining a plate voltage 
of 15 volts. During part of the 
cycle tube 1 in section S is con- 
ducting. When the "house" gets to 
"70°", its further rise in "temper- 
ature" is prevented by tube 4 in 
section T. The current source then 
feeds enough current to the "house" 
to maintain it at "70°", and the re - 

mainder of its constant current 
goes to the thermostat circuit. When 
tube 2 of section S conducts, the 
"house" voltage begins to decrease. 
When this voltage decreases to- a 
predetermined point, tube 3 of sec- 
tion T maintains the voltage con- 
stant by providing current to keep 
the "house" voltage constant until 
the current of the "furnace" comes 
through tube 1 again. 

With these elements described, 
one can now trace the cyclic action 
of the control circuit. If tube 1 in 
section S is conducting, tube 4 in 
section T maintains "house" volt- 
age at a value corresponding to 
70°F. Then the peaking trans- 
former in the grid circuit of tube 2, 
section S, fires tube 2 and the 
"house" voltage drops but never 
goes below a value dictated by tube 
3 of circuit T. At a later predeter- 
mined point in the cycle, the peak- 
ing transformer of tube 1, section 
S, fires tube 1 and the "house" 
voltage increases to the value repre- 
senting 70°F, at which point it is 
maintained by tube 4, circuit T. 

The relative phase angles of the 
peaking transformers thus deter- 
mine what portion of the cycle .the 
"house" is below a voltage corres- 
ponding to 70°F. The oscilloscope 
traces of "house" voltage .repro- 
duced in Fig. 3, show the temper- 
ature as a function of time for two 
instances in the problem studied. 
The "time -off" period may be al- 
tered by shifting the phase of the 
peaking transformers, and differ- 
ent outside conditions may be 
represented by changing the volt- 
ages in section T of Fig. 2. 

(Continued on page 362) 
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Phasing Networks 
Graphical methods are applied to the design of phase -shifting and impedance -matching 
networks required to distribute power properly in directional antennas. Compared to 
conventional network analysis the vector method results in economy of circuit compo- 

nents and simplified design procedure 

F'IG. 1-Desired radiation pattern, which 
can be produced by the antenna array 

of Fig. 2 
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FIG. 2 --Antenna array required to pro- 
duce the radiation pattern of Fig. 1 

By C. RUSSELL COX 
Chief Engineer, Andrew Company 

Chicago, Illinois 

VECTOR synthesis is a convenient 
mathematical tool which is 

very helpful to the designer of r -f 
phase -shifting and impedance - 
matching networks for the di- 
rectional arrays used by many 
broadcast stations. Not only does 
this combination graphical and me- 
chanical technique afford a clear 
understanding of the operation of 
a -c circuits, but it can also be used 
to "synthesize" network designs 
which display great simplicity 
when compared to circuits deter- 
mined by ordinary methods. Prob- 
lems in the design of phasing net- 

Transmission line I 

from transmitter to 
newer dividing I 

networks 
I 

1 o 
* 

FIG. 3-Block diagram of system of networks and transmission lines for feed- 
ing antennas with the currents and voltages necessary to produce directional 

radiation pattern 

works for directional antenna ar- 
rays are particularly susceptible to 
solution by vector methods. 

Principles of Vector Synthesis 

In general, the synthesis of a net- 
work by vector manipulation usu- 
ally reduces to the following prob- 
lem : Given a pair of vector's I, and 
E representing the current through 
and the voltage across an imped- 
ance, it is required to establish a 
circuit which will transform I, and 
E, into another pair of vectors, I2 
and E2. The latter pair of vectors is 
usually specified by the conditions 
of the problem.t 

When the input and output im- 
pedances R, and R, between which 
the network must operate are 
known, the two currents are re- 
lated by a simple law which equates 
input and output powers: 

I,2R, = I -'R= 

The method of designing a net- 
work by vector synthesis may be 
most easily outlined by means of a 
specific example. To illustrate the 
general method, let it be required 
to design phasing networks suitable 
for providing currents of the de- 
sired magnitude and phase to three 
vertical radiators, in order to pro- 
duce the radiation pattern shown 
in Fig. 1. 

j If the circuit is free from dissipation, 
the second pair of vectors is subject to the 
restriction. 

(E1I1*-FEth)=1/2 (E2/2*-EE2*I2) 
in which the asterisk (5) denotes the con- 
jugate function. This equation states that 
the network must neither create nordestroy 
power. 
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FIG. 4-L -type network for matching impedance of transmission 
line to impedance of antenna 2, with vector diagram from 

which design of the network is derived 

FIG. 5 (RIGHT)-Impedance-matching network of the L -type 
for matching antenna 3 to a 70 -ohm transmission line. Vector 

diagram illustrates method of designing this circuit 

An analysis of this radiation pat- 
tern reveals that the towers must 
be 0.25 A high, separated by a dis- 
tance 0.301 A, and fed with currents 
whose magnitudes and relative 
phases are as given in Fig. 2. A 
block diagram showing the elements 
of a suitable system of networks to 
produce the desired radiation pat- 
tern is shown in Fig. 3. 

The problem at hand is now to 
design, by methods of vector syn- 
thesis, impedance -matching net- 
works between the transmission 
lines and the antennas, power -divid- 
ing and phase -shift networks, and 
the impedance -matching circuit 
which connects the transmission 
line from the transmitter to the 
three power -dividing and. phase - 
shift networks. (It should be noted 
from Fig. 2 that antenna 1 is lo- 
cated at the transmitter and conse- 
quently does not require a trans- 
mission line, as do the other two 
antennas.) 

Example of Vector Synthesis 

To design a feed system for the 
array of Fig. 3, it is necessary to 
start at the antennas and work 
back through each network and 
transmission line toward the trans- 
mitter. The conditions of the prob- 
lem yield the following information 
regarding antenna currents, imped- 
ances, and powers : 

I°1 = 6.7/17.6° amperes 
I°2 = 2.86/8.8° amperes 

FIG. 6-Block design illustrating the summary of phase shifts occurring between 
the power -dividing networks and the antenna 

I°3 = 8.56/0° amperes 
Z°1 = 28.7 + j39 = 48.4/53.67° ohms 
Z2=108-j45=117/-22.63° 
Z°3 = 38.5 +j37 = 53.5/43.83° 
P°1 = 1290 watts 
Pat = 890 watts 
P.3 = 2820 watts 

where I1 , Ia2, and I.. are currents in 
antennas 1, 2, and 3 respectively, 
and the angles represent phases rel- 
ative to that of Ins. The quantities 
Z. Z°2, and Z°3 are the impedances 
of antennas 1, 2, and 3, respectively, 
and P°.,, P°2, and P°3 are the powers 
in antennas 1, 2, and 3, respectively. 

From this data the voltage ap- 
plied to the antennas and the cur- 
rents in the transmission lines 
(whose impedance is Z. = 70 + JO) 
can be determined as follows : 

E°1 I Z°1 = 6.7 X 48.4/53.67° = 
324/53.67° volts 

E02 = 1I°21 Z°2 = 2:86 X 117/-22.63° _ 
335/-22.63° volts 

E°3 = 11°31 Z.3 = 8.56 X 53.5/43.83° = 
458/43.83° volts 

I L2 = Pa2/Zo = 1890/70 = 3.56 amp. 

1L3 = 11P./4 = 12820/70 = 6.35 amp. 
EL2 = Z° I 1.2 = 70 X 3.56 = 250 volts 
EL3=Z°ILa=70X6.35= 444 volts 

where E°l, E°2, and E. are the volt- 
ages applied to antennas 1, 2, and 3 
respectively and the phase angle of 
each voltage is referred to the cor- 
responding antenna current as a 
reference, ILI and ILS are the magni- 
tudes of the currents in the trans- 
mission lines feeding antennas 2 
and 3, and EL2 and El,, are the mag- 
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FIG. 7-Vector diagram of voltages and currents which must 
be produced by phase -shifting and power -dividing networks 

FIG. 9-Vector diagram for input circuits -> 

FIG. 8-Synthesis of phasing and power -dividing networks 

FIG. 10-Alternative design of phasing networks -.- 
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nitudes of the voltages across these 
transmission lines. With this data, 
the impedance -matching networks 
between the transmission lines and 
the antennas can now be designed. 

Design of Network for Matching 
Impedances 

The sketch in Fig. 4 illustrates 
the synthesis of a network for 
matching the line impedance of 
Z. = 70L0° ohms to the center an- 
tenna impedance of 117 L-22.63° 
ohms. We begin by drawing a vec- 
tor of length 2.86 units to repre- 
sent the antenna current I,,. This 
vector can be drawn in any conven- 

ient direction but since it is used 
as the reference vector, it will be 
drawn along the x-axis. To some 
suitable voltage scale, the vector for 
the antenna voltage E,,, at an angle 
of -22.63° with respect to I,,, can 
also be drawn. 

An L network of the type shown 
will give the impedance transfor- 
mation. For such a network, Kirch- 
hoff's law for branching currents 
must be satisfied, i.e., IL, = I + I where I, is the current through 
the capacitor. Therefore the tips of 
IL, and I. must coincide at some 
point P which lies on a circle of 
radius I = 3.56, drawn from 0 

(zero) as a center. Since the cur- 
rent through a reactance forms a 
90 -deg angle with the voltage 
across it, we may lay out L at 
right angles to E,,, and the inter- 
section of 1, with the circle locates 
the point P. 

The potential EL, must equal the 
sum of E, and E.,. Therefore, the 
tail of E, must lie on the tip of 
E,2, and the direction of E, is nor- 
mal to the current IL, through the 
inductance. The magnitude of E. 
is determined by the point of inter- 
section with IL and the voltage tri- 
angle is completed by drawing EL, 

from 0 (zero) to the point of in - 
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tersection of E, with current 7,2. 
Because I, lends E. by 90 deg, 

the parallel reactance must be that 
due to a capacitance. Similarly, 
since E, leads 1,2 by 90 deg, the 
series reactance must be that due 
to an inductance. The magnitudes 
of the required reactances are ob- 
tained by dividing the length of a 
vector representing voltage across 
a reactance by the length of the 
corresponding current vector, i.e., 
XL = E,/1L2, and X, = E,2/I,,. 

The network of Fig. 4 is a delay 
network because 1,2 lags behind LL2. 

Had we chosen to extend I, in the 
opposite direction, intersecting the 
circle at P1, a phase -advance net- 
work would have been obtained. 

Choice of Configuration 

The choice between the phase -ad- 
vance and the phase -delay config- 
uration is purely a matter of con- 
venience. Any impedance trans- 
formation problem may be solved 
by either network. However, in de- 
signing the matching, circuit for 
antenna 3 we choose the phase -ad- 
vance network because this choice 
happens to simplify design of the 
phasing networks. We begin the 
construction of the vector diagram 
for antenna 3 (Fig. 5) by drawing 
vectors 1 and E,,. The series 
capacitor introduces a voltage E, 
which adds to E,,, but in a direction 
normal to I,,. Then, a circle of 
radius EL, locates the tip of E 
and the vector IL whose length is 
known, is drawn through the point 
of intersection. The vector I 

drawn normal to and lagging IL3, 

completes the construction. 

Phasing Networks 

A summary of the phase shifts in 
the lines and antenna tuning units 
is given in Fig. 6. Each of the two 
transmission lines introduces a de- 
lay (in degrees) of O = 360 1/A, 

where l is the length of the line and 
is the wavelength. For A = 0.301 

the delay is 109 deg, and for ñ = 
0.602 the delay is 217 deg. The ap- 
paratus to the left of the dotted 
line in Fig. 6 is required to 
divide the transmitter power into 
three parts and distribute it among 
the three antennas with the re- 
quired phase angles and ampli- 
tudes. Figure 7 represents the 
three voltages and currents leaving 
the phasing apparatus at the dotted 
lines of Fig. G. 

The remaining problem is that 
of selecting a voltage vector E 
which can be rotated and trans- 
formed by means of three separate 
reactance networks to produce E 
EL2, and EL,. An important point is 
that the vector E may be of any 
magnitude and of any phase, and 
we may therefore select E to suit 
our own convenience. Referring to 
Fig. 8 we see that reactances in 
series with transmission lines 2 
and 3 produce voltage vectors E, 
and E. which intersect at P. The 
vector E, drawn from 0 (zero) to 
P, is then a convenient vector to 
represent the input voltage. 

Since the antenna current 1,1 is 
far removed in direction from E, 

it is necessary to obtain somehow 
a new current I, that is at least 
within 90. deg. of E. This is ac- 
complished by introducing a paral- 
lel capacitance across antenna I 
producing the current I, leading E by 90 deg. An inductance in 
series with I, introduces a voltage 
vector E,1, drawn from the tip of 
E,1 by 90 deg. An inductance in 
I, perpendicular to E. we have sat- 
isfied all the conditions of the prob- 
lem. 

Input Circuit 

An input circuit, to provide a 
load impedance of 70 + JO ohms 
for the transmitter, is illustrated in 
Fig. 9. The total current I is ob- 
tained by adding vectorially the 
three branch currents I IL2 and 
IL,.. By adding a series inductance 
to produce Es, and a parallel capaci- 
tance to produce I the voltage and 
current triangles are all properly 
completed. 

Alternative Solution 

In an earlier paragraph, it was 
stated that any voltage vector E 
(Fig. 8) could be selected when de- 
signing the phasing networks. Sup- 
pose, for instance, that antenna 3 

is thought to be the dominant ele- 
ment in the array and that we wish 
to do all the tuning in the networks 
feeding antennas 1 and 2. Then, 
ELs is the input voltage, as shown 
in Fig. 10. The design in this case 
follows the same principles estab- 
lished in previous examples. 

Completed simplified system of networks designed by vector synthesis, 
and equivalent system of networks designed by conventional methods 

No.3 

Simplified Phasing System 

se No 2 

I I I I 
Na3 

Conventional 
Phasing System i }--1--'x000 

I I 
137 

I I 
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Grid Control of 

Summary Of typical phase -shifting cer- 

cuits which enable smooth control of 

thyratrons and ignitrons to be obtained 

THE usefulness of the gas -filled 
electron tube lies in its low, 

constant, internal voltage drop and 
the resulting high circuit efficiency 
for large currents. However, the 
ionization of the gas which per- 
mits this low drop also prevents the 
control grid from stopping the cur- 
rent flow when it has once begun. 

34, 
A -C 

Grid volts 
at desired 
phase angle 

Fig. 1-Use of Selsyn for grid con- 
trol by which any desired phase may be 

applied to the grid 

Selsyn transmitter for obtaining phase shift from 3 -phase power 

Hence, the most usual application 
of thyratrons is on an alternating 
current system where the periodic 
reversal of the anode voltage per- 
mits deionization and a chance for 
the grid to regain control. After 
the current has -ceased flowing, a 
negative grid will prevent its re- 
starting even though the anode has 

Fig. 3-Grid control by phase shift. Shaded 
area indicates tube conduction; dotted line 

is critical grid firing curve 

Fig. 2-Auto-transformer or potentiometer 
to add a fixed voltage to a variable out -of - 

phase voltage for limited degrees of phase 
shift 

again become positive. It is by re- 
tarding' the application of the trip- 
ping voltage to the grid until the 
desired time in the positive cycle 
that the average current in the thy- 
ratron is controlled. 

For some simple "On -Off" 
actions, it is possible to operate the 
grid from a d -c supply, but to ob- 
tain a smooth control of the grid - 
firing angle throughout the re- 
quired part of the positive cycle, it 
is necessary to use firing circuits 
which operate wholly or partially 
from the same a -c supply used for 
the anode circuit. 

Three Fundamental Methods of 
Obtaining Phase Shift 

If a 3 -phase supply is available, 
we may use a form of transformer 
wound with a 3 -phase stator and a 
rotatable secondary by means of 
which we can apply any desired 
phase to the grid circuit. This is 
the familiar "selsyn" or "autosyn" 
device, as shown in Fig. 1. 

For limited phase shift, we may 
add a constant voltage of fixed 
phase to a variable out -of -phase 
voltage by means of an autotrans- 
former or potentiometer placed 
across the second phase winding as 
in Fig. 2. The vectors show that 
this method will change the amount 
as well as the phase of the grid 
voltage, but, since the thyratron 
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Gas -Filled Tubes 

Two rotary control inductors with switches in a control unit used as in Fig. 6 

critical firing voltage is usually 
very near zero, this change in the 
amount of grid voltage is not detri- 
mental. 

Grid -Shift Circuits Obtained from 
Single -Phase A -C 

However, 3 -phase often is not 
available and it is necessary to ob- 
tain our phase shift from a single- 
phase circuit by means of resis- 
tance -reactance bridges and such 
devices. These may be divided into: 
(1) those which change compon- 
ents of the bridge circuit to obtain 
a definite phase shift of a constant 
amplitude voltage, (Fig. 3), and 
(2) circuits which combine a fixed 
phase shift obtained from the a -c 
supply, with a variable d -c voltage 
(Fig. 4). 

First to be considered are the 
bridge type of phase -shift circuits. 
These usually are composed of a 
transformer having a mid -tap and 
reactance and resistance legs to 
form the other two sides of the 
bridge. 

The circuit of Fig. 5a combines a 
resistor and a capacitor. The val- 
ues of capacitance required for 
reasonable impedances at the nor- 
mal commercial frequencies, such as 
60 cycles, are usually so large that 
variation of the capacitance is not 
practical. Therefore, the resistive 
element is varied. This usually con- 

sists of a small rheostat which may 
be operated by hand or by auto- 
matic mechanical control means of 
conventional design. 

If the bridge consists of a re- 
sistor and a reactor, as in Fig. 6, 
we have a greater freedom of 
action, since either the resistor or 
the inductance of the reactor may 
be varied. For instance, the re- 
actor may consist of a solenoid 
whose core may be withdrawn, or a 
small induction regulator in which 
the rotor and stator may be moved 
with respect to each other. Or the 
inductance may be of the saturable 
reactor type in which direct current 
supplied to one winding of the re- 
actor will saturate the core and 
thus vary the a -c reactance of the 
other winding. This has the added 
advantage that the direct current 
is insulated from the thyratron 
grid circuit. 

GrGd Circuit Waveform 

Because of the rather severe 
third harmonic that appears in the 
a -c circuit of a saturable reactor, 
the grid circuit wave form will no 
longer be sinusoidal, but becomes 
more of a square wave form. This, 
however, is quite desirable for a 
grid tripping circuit. 

A bridge circuit using only one 
variable element cannot fully swing 
the output vector (since one leg 

By W. D. COCKRELL 
Industrial Engiteering Division 

General Electric Company 
Schenectady 

Fig. 4-Grid control by fixed alternating 
and variable direct voltages. Compare this 

with Fig. 3 

Fig. 5-Resistor-capacitor phase -shift net- 
work 

Fig. 6-Resistor-reactor phase -shift network 
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cannot be reduced to zero). But by 
combining capacitors and induc- 
tances in one leg, it is possible to 
obtain a phase shift of almost 360 
deg as the inductance of the re- 
actor is varied past the resonant 
point. 

The variable resistance for the 
bridge may be obtained directly 
or may be reflected through a trans- 
former placed in one leg. A num- 
ber of interesting electronic cir- 
cuits have been developed to supply 
this resistance element. 

Two circuits are shown (Figs. 7a 
and 7b) in which electronic tubes 
replace the resistance directly. 
There is also a certain amount of 
rectification in Fig. 7b which 

Fig 7-Vacuum tubes replacing resistor of 
Fig. 5 

changes the d -c component of the 
grid voltage. 

Circuits which reflect the resis- 
tance through a transformer are 
particularly useful because this 
permits insulation of the control 
circuit from the thyratron circuit. 
The simplest of these are the bi - 
phase, half -wave rectifier (Fig. 7c) 
and the bi-sected rectifier square in 
which one tube does the work of 
the two tubes of the previous cir- 
cuit. This -last circuit is sometimes 
used directly in the bridge, as in 
Fig. 7d. 

Grid Shift Using Fixed Phase and 
Variable Direct Current 

One of the most used forms of 
this type of control is that of Fig. 
8, using a 90 -deg phase shift on 

Small solenoid with adjustable core, PR, in a unit control panel 

which is superimposed direct volt- 
age which may be varied from the 
positive peak voltage to the nega- 
tive peak voltage of the a -c com- 
ponent. Theoretically, this permits 
the transmission of an integrated 
voltage proportional to the d -c con- 
trol voltage. Under practical con- 
sideration, however, the load is 
rarely a pure resistive load, but is 
inductive or contains a back emf 
so that the actual relation of power 
output is not so linear. 

Because there is no inductance in 
the grid circuit and the incidental 

capacitances are small, this sys- 
tem is capable of extremely high- 
speed operation. But, for the same 
reason, it is susceptible to high - 
frequency transients, and the small 
angle of intersection between the 
controlled voltage and the critical 
grid voltage at the beginning and 
end of the cycle makes it somewhat 
critical to tube characteristics and 
temperature unless it is used in 
some self -balancing overall control 
circuit. 

Another ingenious circuit of this 
type has been used for a number of 

Fig. 8-Control by varying d -c voltages. At (a), a tube (shown as dotted) is 
employed as the variable resistor: at (b), circuit variation to control two 

thyratrons and to obtain mid -tap 
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Fig. 9-Grid control for saturable reactor excitation, with curves of wave form 

Fig. 10-(left) Use of peaking transformer. 
The series impedance may be resistive or 

reactive (shown as dotted) 

Fig. 11-(right) Ignition firing by saturable 
reactor, SX. X is a current limiting reactor; 
C is an energy storage capacitor, Am and 
A, are main and relieving anodes respec- 

tively 

a -c 

SX 

Aq11 
Red v/ 

years to supply the d -c saturable re- 
actors for power and heating uses. 
This circuit, shown in Fig. 9, com- 
bines a long time constant (es) 
and short time constant (e,,) ca- 
pacitor -resistor timing circuit and 
a twin -diode rectifier. 

A feedback transformer from the 
load supplies the excitation for the 
short time constant network, tend- 
ing to force the grid negative; and 
the long time constant network, 
which tends to turn the thyratron 
on, is supplied from a control volt- 
age which may be of any frequency 
or phase. Only a few milliamperes 
are drawn from the control circuit 
so that this control, although some- 
what slow in operation, lends itself 
very well to controls requiring much 
preliminary switching and super- 
imposed control signals such as the 
preselected and preset lighting ef- 
fects required for theater lighting 
control. The voltage feedback fea- 
ture compensates to a great extent 
for changes in load. 

Peaking Transformers 

For greatest accuracy in firing a 
thyratron at an exact point in the 
phase, it is customary to insert a 
"peaking transformer" in the grid 
firing circuit after it has passed 
through the phase -shift network. 

This peaking transformer is a type 
of saturated transformer permit- 
ing a very sharp sliver of voltage, 
only a few electrical degrees wide, 
to be generated once each half 
cycle. Thus, the thyratron is fired 
during these few degrees if it is to 
be fired at all during the cycle. Fig- 
ure 10 shows a typical peaking 
transformer and the output voltage 
wave shape. 

Ignifron Firing 

Another similar form of peaking 
action may be produced by means 

SYMBOLS 
As a means of trying out 
some new symbols recom- 
mended by recent ASA com- 
mittees, Mr. Cockrell has 
granted Electronics permis- 
sion to use these new sym- 
bols in the diagrams in this 
article. 
Half -loops represent induc- 
tors; capacitors are indicated 
by adjacent straight and 
curved lines. Variable capac- 
itors would have arrows 
drawn through the plates at 
a 45 -deg. angle. 

of a saturating reactor made of 
some magnetic material having a 
very sharp bend to the saturation 
curve, such as "Nicaloi". This sat- 
urating reactor, in the circuit 
shown in Fig. 11, will permit a sud- 
den surge of current to be passed 
through an ignitron igniter which 
is similar in action to the surge of 
voltage from a peaking trans- 
former. This type of circuit is 
often used in the large pumped - 
type of ignitron rectifier. When the 
arc has started, the igniter current 
is transferred to a "relieving" elec- 
trode which protects the starter 
from excess current and heating. 
A blocking layer rectifier is placed 
in series with the igniter to pre- 
vent damage due to reverse current. 

Anode Firing 

An ignitron tube for control cir- 
cuits such as resistance welding is 
usually fired by the principle known 
as "anode firing" (Fig. 12). In 
this circuit, a firing thyratron is 
connected between the ignitron 
anode and the igniter. When the 
thyratron grid is fired in the usual 
way, the igniter is thus connected 
to the ignitron anode, but as soon 
as the ignitron is ionized and be- 
comes conducting, the voltage 
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Fig. 12-Anode firing of ignitrons by thyra- 
trons acting as single-phase a -c switches 

Since resistance welders are in- 
herently low power factor lagging 
loads in which the thyratron is 
fired somewhere between 45 and 135 
electrical degrees, this circuit is 
quite satisfactory for this opera- 
tion. 

Cautions to be Observed 

It must be remembered that each 
time the grid of an electron tube 
goes positive it tends to draw grid 

Fig. 13-Three-transformer grid circuit for thyratron used to fire an ignitron 
as in Fig. 12. T-1 supplies hold -off voltage; T-2 supplies turn -on voltage, T-3 

supplies peaking voltage, adjustable phase; S is a control switch 

across the thyratron and igniter 
drops to the inter -electrode poten- 
tial of the ignitron (below 20 
volts), and the thyratron is extin- 
guished, thus protecting the igniter. 

Because the thyratron cathode is 
floating except for its connection to 
the igniter, it is necessary that it 
be fired through a grid trans- 
former. Its grid circuits (Fig. 13) 
often consist of three transformer 
secondaries. The first (T-1) is an 
out -of -phase voltage which 'holds 
the grid quite negative. The second 
(T-2) is an in -phase voltage not 
quite equal to the first out -of -phase 
voltage, which is energized when 
the thyratron is to conduct. The 
third (T-3) is the secondary of a 
peaking transformer which may be 
phase -shifted and which, combined 
with the second "turn -on" voltage, 
permits the thyratron to fire when 
the second transformer is ener- 
gized. 

current. This current is usually 
minimized by inserting a resistor 
in series with the grid. From a 
theoretical standpoint, this should 
be as high as possible, but from a 
practical standpoint, due to small 
parasitic currents caused by grid 
contamination, capacitances, insula- 
tion leakage, etc., this resistance is 
usually limited to 50,000 or 100,000 
ohms, although for shield -grid thy- 
ratrons this may be raised to a 
megohm or more. 

Grid Rectification 

Sometimes, a small capacitor is 
placed in parallel with this grid re- 
sistor (Fig. 14) to be charged by 
grid rectification on the inverse 
cycle and thus force the grid 
slightly more negative than usual. 
This compensates for any small 
phase shifts which have occurred 
between the anode potential and the 

grid transformer winding, and pre- 
vents the tube from being turned 
on full by too much grid retard 
which might possibly make the grid 
positive at the beginning of the 
following positive anode cycle. 

Other Considerations 

If a grid transformer is placed in 
the phase -shifted circuit to permit 
firing of an insulated thyratron or 
to permit firing a second thyratron 
on the inverse cycle, it must be re- 
membered that the 'reactanceof a 
transformer will load the phase - 
shift circuit and this must be al- 
lowed for in computing the vectors. 
This also applies if a peaking 
transformer is used. 

It is customary in some circuits 
to place a small capacitor (Fig. 15) 
between the grid and cathode for 
protection against surge and tran- 
sient voltages. The effect of this 
capacitor, usually less than 0.01 µf, 
must be allowed for in the grid cir- 
cuit design. 

Fig. 14-Phase advance obtained by grid 
rectification 

Fig. 15-Grid-cathode capacitor for protec- 
tion against surge or transient voltages 
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FOR CONTACTS 7/ 
Right now :making cortacts between our Armed Forces is most important for successful 

combined operations ... making contacts is our business too. Where it counts, in the 
heart of communication equipment, the conrection between tubes and sockets depends 
upon a "contact". Because of heir importance every practicaI engineering control 's in- 
troduced in their manufacture to assure that each contact in each socket has a constant 
even pressure on every tube pin. Illustrated is the Cinch new all purpose miniature 
socket. In mica filled bakelite it's No. 9849, in ceramic it's No. 9305. Write for samples. 

I C LI MANUFACTURING CORPORATION 
2335 WEST VAN BUREN STREET, CHICAGO 12, ILLINOIS 

SUBS DIARY OF UNITED-CARR FASTENER CORPORATION, CAMBRIDGE, MASS. 
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FIG. I-Equivalent circuit of transmission 
line (a), same circuit with inserted series 
impedance (b), and same circuit with in- 
serted shunt impedance (c). Accompany- 
ing charts give insertion loss or gain in 

these circuits 

Transmission Loss Charts 
Nomographs for calculating transmission losses or gains caused by insertion of a series 
impedance into a line or bridging of an impedance across a line, in three ranges of values 

TF AN emf E acts through an im- 
pedance Z, onto an impedance 

Z, in series, as in Fig. 1 (a), the 
current in Z2 is given as io = E/ (Z, 
+ Z,). If a series impedance Z. 
is placed between Z, and Z. as in 
Fig. 1(b), the current now flowing 
through Z. is is = E/ (Z, + Z2 + 

By JACK G. ROOF 
Oregon state College 

Corvallis, Oregon 

Z.). The absolute ratio of the cur- 
rents in these two instances is 

io 
ia 

IZ1+Z2+Za 1+ZLB 
Z, + Z2 Z Lo 

where Z Lo = (Zi + Z2) / Za 

All charts give impedance Z in ohms, phase angle O in 
deg.and loss or gain in decibels for Z (O which is 

defined a5 ZI ZZ for Fig .1(a) and 1(b) 
Zol 

and defined as 
Zb 

+ Zb for Fig.1(c) e Z1 2 =0 

O 
p' O 

O 

-0.25 

-20 

40 

60 

80 

loo 

120 

-140 

-160 
=180 

FIG. 2-Chart for small values of impedance Z and large db 
losses and gains 

Similarly, for the case of the 
bridged impedance of Fig. 1(c), io 

is as above, and i, = EZn/ (Z,Z, + 
Z,Z, -{- Z,Z2). The absolute value 
of the current ratio is 

io 

i.n 

Z,Zn + Z2Zn + Z,Z2 
Z,Zn + Z2Zy 

DB 
2.0 - 

1.5- 
-0 
-120 

-40 
0.5- 

Z - 

- ti 
o.1 - ñ o 0 60 

y 
- 

O - J _ 
a5_ 

80 

1.0- 

100 

\.0 
1.5- 

120 

2.0- 
140 

0.5 - 

-160 
180 

2.5 - 
FIG. 3-Chart for intermediate values of Z and intermediate 

db losses and gains 
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Mallory Standard Resistors 
May Solve YOUR Puzzle for Parts 

TO simplify production, break bottlenecks and keep your electronic 
and electrical products operating with maximum efficiency, design 

for, and specify, Mallory standard resistors. With their wide range of 
sizes and capacities, you'll find them ideal for numerous applications. 

Mallory distributors, located throughout the United States and 
Canada, stock and sell these quality resistors and offer prompt 
delivery within reasonable limitations. We list several standard units. 

Variable Wire -Wound Resistors-Three types with ratings from 
2 to 9 watts, 32 ohm to 150,000 ohms resistance. In single and 
multiple units, with or without switch. As many as 16 units coupled 
in tandem for special control functions. Also available as T -Pads 
and L -Pads. 

Variable Carbon Resistors-Standard and midget types in values 
from 5000 ohms to 9 megohms. Noiseless in operation. 

Fixed and Adjustable Wire -Wound Resistors -10 watts to 
200 watts, in a wide range of resistance values. Extremely long 
life. Maximum wattage dissipation. No perma- 
nent change in resistance under prolonged or 
severe overloads. 

For standard sizes consult your nearest 
Mallory Distributor, and for information re- 
garding variations of these units write direct. 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6 INDIANA 

Invest in America- 
Buy War Bonds 

P. R. MALLORY 8 CO..Inc 

FIXED AND VARIABLE 

RESISTORS 
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1+z Le 
z Le 

where Z Z0 = Zb Zb, 

Thus, in either case the same 
general equation results, with a 
necessarily different definition of 
ZLO in the two set-ups. The decibel 
loss due to the current decrease 
after insertion of the impedance is 
given by 

DB = 20logio tiá=ó = 20log,o 
1 Z LB B 

Carrying out the indicated addition 
of unity to Z LO and the subsequent 
division of this sum by Z /_B, one 
obtains 

DB = 20logio/Z2+2Z cos 9+ 1 _ 
z= 

101ogio (Zr + 2 Z cos 9 + 11 
Z2 f 

In this equation DB is so defined 
that a positive value means a loss 
and a negative value means a gain 
in transmission. To convert Eq. 
(1) to a type for which a nomo- 
graph may readily be constructed, 
one may make the following change 

in form: 
z 

10pano - L Z 
1+Zcos9 

which is of the form f (DB) = 4, (Z) 
+ ¢(Z) F(0). This latter type of 
equation is known to be one for 
which a nomograph is calculable.' 

Nomographs emphasizing two 
ranges of DB loss (or gain) are 
shown in Fig. 2 and 3. The charts 
are labelled so as to indicate 
whether there is a loss or a gain in 
transmission due to insertion of the 
new impedance. When cos B is neg- 
ative it is sometimes possible for 
DB to be negative, indicating a 
transmission gain. 

Improving Accuracy 

Because of the particular form of 
Eq. (1), the accuracy at low values 
of DB and high values of Z is not 
very good. However, when Z' is 
large compared to unity, this equa- 
tion can be simplified to give 

10°B na _ 
1 + z cos 9, or 

10°Bno - I ^ 
2 

cos 0 (2) 

which is a good approximation if 

z 
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FIG. 4-Chart for large values of impedance Z and small db 
losses and gains 

Z' » 1 and if B is not too near 
90°. This equation has the form 
f_(DB) = ,'(Z) F(0), which may 
be represented in various forms of 
nomographs. 

Ordinarily, because F(0) in- 
volves cos B, which passes through 
zero and has negative values, the 
usual scheme of three parallel loga- 
rithmic scales would not be prac- 
tical. However, since the approxi- 
mate Eq. (2) is not valid for values 
of B near 90°, this objection is of no 
significance. Figure 4 gives such a 
nomograph for high values of Z 
and low values of DB for 0<0<80° 
and 110°<O<180°. In this chart, 
use of the scale of 0<80° requires 
reading a transmission loss; for 
0>100°, a gain. The maximum pos- 
sible error in this chart comes with 
use of B = 80° or 100° and Z = 20, 
in which case the absolute value of 
DB is about 13 percent low. This 
error decreases very rapidly as Z 
becomes larger or 9 deviates fur- 
ther from 90°, being only 3.5 per- 
cent for 9 = 70° and Z = 40. 

The accuracy in Fig. 2 and 3 is 
limited only by the ability to con- 
struct, reproduce, and read the 
nomographs accurately. If a nomo- 
graph giving more precise values of 
losses and gains over a specific 
range of Z and 9 were needed, it 
could be readily constructed along 
the lines indicated above. 

1. Suppose an impedance Z. = 
150/15° is inserted in series be- 
tween a generator of impedance 
Z1 = 500/60° and a receiver of 
impedance Z, = 200/90°. Then 

z Le = (Z, + Z,)/Za 
has a value of approximately 
4.53/53.4°. Use of Fig. 3 shows 
for Z = 4.53 and B = 53.4° a loss 
of approximately 1.16 decibels by 
insertion of the series impedance 
specified. 

2. Suppose an impedance Z. _ 
500/120° is bridged across a re- 
ceiver of impedance Z, = 25/15° 
which is being powered by a gen- 
erator of impedance Z, = 10 7 30°. 

Then Z LO - Zb + Zb has a 
Z1 Zs 

value of approximately 65.5 L137.5°. 
Fig. 3 shows a gain of approxi- 
mately 0.10 db by use of this im- 
pedance bridge. 

REFERENCES 
(1) Davis, D. S., "Empirical Equations 

and Nomography," McGraw-Hill Book Co.. 
New York, 1943 
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wherever a tube is used.., 

THERE'S A JOB FOR 

BY GUARDIAN 
The filaments of oscillator type tubes require a "warm up" of 20 to 30 
seconds which is usually provided by a time delay relay such as 
Guardian's Type T-100. In this relay the time delay is adjustable 
between 10 and 60 seconds and is accomplished by means of a re- 
sistance wound bi -metal in series with a resistor. The contact capacity 
of the T-100 is 1500 watts on 110 volt, 60 cycle, non -inductive AC. 
The power consumption of coil and time delay during closing of the 
thermostatic blade is approximately 10 VA; after closing, 5.5 VA. 

A similar relay giving almost the same performance but costing 
somewhat less is the Series T-110. This relay may be equipped with 
an extra set of open or closed contacts, if desired. In industrial control, 
both relays may be used in applications requiring the changing of cir- 
cuits after a predetermined interval. 

GUARDIAN 

R. F. SHORT WAVE THERAPY 
Radio Diathermy is used in therapeutic treatment 
of bruises, sprains, dislocations, arthritis, frac- 
tures, respiratory and sinus diseases. Oscillator 
type tubes generate the rsquired high frequency. 

T-100 Laminated Time Delay Relay 
Send for Bulletin R-5 

T-110 Time Delay Relay (not laminated) 
Send for Bulletin R-5 

Consult Guardian whenever o tube is used- 
however-Relays by Guardian are NOT lim- 
ited to tube applications but are used wher- 
ever automatic control is desired for making, 
breaking, or changing the characteristics of 
electrical circuits. 

ELECTRIC 
1625-G W. WALNUT STREET ' CHICAGO 12, ILLINOIS 

A COMPLETE LINE OE RELAYS SERVING AMERICAN WAR INDUSTRY 
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Write for your 

BUYERS' 
GUIDE 
self -bound for for 
convenience 

Through the courtesy of the 

publishers of Electronics we are 

able to distribute to purchasing 

agents, engineers, etc., bound 

copies of the 1944 Buyers Guide 

of Electronic and All=ed Equip- 

ment .. . requests on Company 

Letterheads should be addressed 

to Dept. BG, A. W. "ranklin 
Manufacturing Corp , 175 Varick 

Street, New York City 14. 

FRAJtKL1\ 

SOCKETS 
MINIATURE 

OCTAL 

DIHEPTAL 

BAYONET TUBE 

LOCKIN 

GLASS TUBE 

ACORN 
PILOT LIGHT 

DAL LIGHT 

CRYSTAL HOLDER 

BATTERY 

CATHODE RAY 
of Laminated, Bakelite 

or Ceramic Construction 

TERMINAL BOARDS 

CONNECTION BLOCKS 

PLUGS 
of Moulded or 

Laminated Construction 

RC 

BANANA PINS 

ROTARY SWITCHES 

METAL AND NON- 
METALLIC STAMPINGS 

MANUFACTURING CORP. 
175 VARICK STREET NEW YORK 14, N. Y. 
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BUYERS' 
GUI DE 

ELECTRONIC 
and 

ALLIED PRODUCTS 
In preparing this war -year Directory we have endeavored 
to list companies by products as an immediate buyers' guide 
for war materials. Moreover, we have listed products which 
companies have indicated that they will continue to manu- 
facture afte- the war. Thus, this Directory should be useful 
as a buyer, guide for the rresent emergency as well as for 
post-war planning. 

PUBLISHED 1944 by ELECTRONICS 
A McGraw-Hill Publica -ion 330 West 42nd St., New York 18, N. Y. 
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1944-1945 DIRECTORY of 

Adapters 

TEST ADAPTERS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Radio Hardware Co., Inc., 152 
MacQuesten PKway. S., Mt. Vernon, 
N. Y. 

Dayton Acme Co., 930 York St., Cincin- 
nati, Ohio. 

General Electric Co., Schenectady, New 
York 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Radio City Products Co., 127 W. 26th St., 
New York, N. Y. 

Radio Corp. of America, Camden, N. J. 
Readrite Meter Works, College Ave., 

Bluffton, Ohio 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 
Triplett Electrical Instrument Corp., 286 

Harmon Rd., Bluffton, Ohio 
Wood Electric Co., Inc., C. D. 826 Broad- 

way, New York, N. Y. 

Aircraft Relays 
See Relays, Sensitive Control 

Aluminum 
See Metals 

Ammeters 
See Meters 

Amplifiers 
AUDIO FREQUENCY AMPLIFIERS 

Air Associates, Inc., 5827 W. Century 
Blvd., Los Angeles, Calif. 

Altec Lansing Corp., 1680 North Vine 
St., Los Angeles, Calif. 

American Communications Corp., 306 
Broadway, New York, N. Y. 

Amplifier Co. of America, 396 Broad- 
way, New York, N. Y. 

Arrow Radio Co., 900 W. Jackson Blvd., 
Chicago, Ill. 

Audio Tone Oscillator Co., 237 John St., Bridgeport 31, Conn. 
Aviometer Corp., 370 W. 35th St., New 

York 1, N. Y. 
Baldwin Locomotive Works, Eddystone, 

Pa. 
Ballantine Laboratories, Inc., Boonton, 

N. J. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Bell Sound Systems, Inc., 1183 Essex Ave., 

Columbus, Ohio 
Bogen Co., David, 663 Broadway, New York, N. Y. 
Bunnell & Co., J. H., 215 Fulton St., New York, N. Y. 
Carrillitone Mfg. Co., 30 N. Penn St., York Pa. 
Chicago Sound System Co., 2124 S. Mich- igan Blvd., Chicago, Ill. 
Cincinnati Time Recorder Co., 1733 Cen- tral Ave., Cincinnati, Ohio 
Collins Radio Co., 855 35th St., N.E., 

Cedar Rapids, Mich. 
Commercial Research Labs. Inc., 20 Bart- lett Ave., Detroit, Mich. 
Communications Equipment Co., 134 W. 

Colorado St., Pasadena 2, Calif. 
Communication Equipment & Engrg. Co., 

504 N. Parkside Ave , Chicago, Ill. 
Consolidated Engineering Corp., 1255 E. 

Green St., Pasadena, Calif. 
DeWald Radio Mfg. Corp. 440 Lafayette 

St., New York, N. Y. 
Eastern Amplifier Corp., 794 E. 140 St., 

Bronx, New York 
Electronic Corp. of America 45 West 

18th Street, New York, N. Y. 
Electronic Supply Co., 207 Main St., Wor- 

cester, Mass. 
Electronic Transformer Co., 207 West 

25th St., New York, N. Y. 
Erwood Co., 223 W. Erie St., Chicago, 

Ill. 

Espey Mfg. Co., Inc., 305 E. 63rd St., 
New York, N. Y. 

Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica, L. I., 
N. Y. 

Federal Instrument Co., 3931 47th St., 
Long Island City 4, N. Y. 

Federal Radio & Television Mfg. Co., 700 
E. Florence Blvd., Los Angeles 1, 
Calif. 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Foote Pierson & Co., Inc., 75 .Hudson St., 
Newark 4, N. J. 

Forest Electronic Co., 320 E. 65 St., New 
York, N. Y. 

Gates Radio Co., 220 Hampshire St., 
Quincy, Ill. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, New 
York 

General Radio Co., 30 State St., Cam- 
bridge 39, Mass. 

Gibbs & Co., Thomas B., Div. of Borg 
Corp., George W., 814 Michigan St., 
Delavan, Wisc. 

Good All Electric, 320 N. Spruce St., 
Ogalala, Neb. 

Gray Mfg. Co., 16-30 Arbor St., Hartford, 
Conn. 

Grenby Mfg. Company, Plainville, Conn. 
Guided Radio Corp., 161 Sixth Ave., New 

York, 13, N. Y. 
Halstead Traffic Communications Corp., 

155 West 44th St., New York, N. Y. 
Harvey -Wells Communications, Inc., 

North St., Southbridge, Mass. 
Hatry & Young, 203 Ann St., Hartford, 

Conn. 
Hearing Aid Labs., 1404 Franklin St., 

Michigan City, Ind. 
Henney Motor Co., Gentleman Prod. Div., 

Freeport, Ill. 
Herbach & Rademan Co., 522 Market 

St., Philadelphia, Pa. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Calif. 
Beyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, Ill. 
Industrial Sound Products Co., 3597 Mis- 

sion St., San Francisco, Calif. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
Karadio Corporation, 2233 University 

Ave., St. Paul, Minn. 
Knickerbocker Development Co., 116 Little 

St., Belleville 9, N. J. 
Langevin Co., Inc., 37 W. 65th St., New 

York, N. Y. 
Lincrophone Co., 1661 Howard Ave., Utica, 

N. Y. 
Madison Electrical Products Corp., Madi- 

son, New Jersey 
Maico Co., Inc., 25 North 3rd St., Min- 

neapolis 1, Minn. 
Meek Industries, John, Liberty St., Ply- 

mouth, Ind. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Metron Instrument Co., 432 Lincoln St., 

Denver, Colo. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Miller Corp., Wm. 362 W. Colorado St., 

Pasadena, Calif. 
National Co., 61 Sherman St., Malden, 

Mass. 
National Scientific Products Co., 5013 N. 

Kedzie Ave., Chicago 25, III. 
National Union Radio Corp., 15 Washing- 

ton St., Newark 2, N. J. 
Newcomb Audio Products Co., 2815 S. Hill 

St., Los Angeles 18, Calif. 
Operadio Mfg. Co., St. Charles, Ill. 
Oxford Tartak Radio Corp.. 3911 S. 

Michigan Ave., Chicago, Ill. 
Paraphone Hearing Aid, Inc., 2056 E. 4th 

St., Cleveland 15, Ohio 
Photobell Corp., 116 Nassau St., New 

York 7, N. Y. 
Power Equipment Co., 627 W. Alexandrine, 

Detroit, Michigan. 
Powers Electronic & Communication Co., 

New Street, Glen Cove, L. I., N. Y. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
Radell Corp., 6327 Guilford Ave., Indian- 

apolis, Ind. 
Radio Corp. of America, Camden, N. J. 
Radio Craftsman, 1341 South Michigan 

Ave., Chicago 5, III. 
Radio Laboratories, Inc., 2701 California 

Ave., Seattle 6, Wash. 

Radio Mfg. Engineers, Inc., 304 First 
Ave., Peoria, Ill. 

Radolek Co., 601 W. Randolph St., Chi- 
cago 6, Ill. 

Rauland Corp., 4245 N. Knox Ave., Chi- 
cago, Ill. 

Record -O -Vox, Inc., 1379 East 8th St., 
Brooklyn, N. Y. 

Rehtron Corp., 4313 Lincoln Ave., Chi- 
cago 18, Ill. 

Remler Company, 2101 Bryant St., San 
Francisco, Calif. 

Rieber, Inc., Frank, 11916 W. Pico Blvd., 
Los Angeles, Calif. 

Rowe Radio Research Laboratory, 2422 
N. Pulaski Rd., Chicago 39, III. 

S.O.S. Cinema Supply Co.,- 449 W. 42nd 
St., New York 18, N. Y. 

Sanborn Co., 39 Osborne St., Cambridge, 
Mass. 

Schulmerich Electronics, Inc., Sellersville, 
Pa. 

Schuttig & Co., 9th & Kearney Sts., N. E. 
Washington 24, D. C. 

Setchell Carlson, Inc., 2233 University 
Ave., St. Paul 4, Minn. 

Sherron Metallic Corp., 1291 Flushing 
Ave., Brooklyn 6, N. Y. 

Simpson Mfg. Co., Inc., Mark, 188 W. 
Fourth St., New York, N. Y. 

Skaggs Transformer Co., 5894 Broadway, 
Los Angeles, Calif. 

Sonora Radio & Television Corp., 2626 W. 
Washington St., Chicago 28, Ill. 

Sorensen & Co., 1 Grove St., Stamford, 
Conn. 

Sound Equipment Corp. of California, 6245 
Lexington Ave., Hollywood, Calif. 

Springfield Sound Co., 12 Cass St., Spring- 
field, Mass. 

Stark Sound Engrg. Corp., P.O. 493, Fort 
Wayne 1, Ind. 

Talking Devices Co., 4451 W. Irving Park 
Rd., Chicago, Ill. 

Technical Apparatus Co., 1171 Tremont 
St., Boston, Mass. 

Televiso Products, Inc., 6533 N. Olmsted 
Ave., Chicago, Ill. 

Templeton Radio Co., Mystic, Conn. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Valco Mfg. Co., 4700 W. Walton St., Chi- 

cago 51, Ill. 
Victory Radio Corp., 155 West 72nd St., 

New York, N. Y. 
Walsh Engineering Co., 34 DeHart Place, 

Elizabeth, N. J. 
Warwick Mfg. Corp., 4640 W. Harrison 

St., Chicago, Ill. 
Webster Electric Co., 1900 Clark Ave., 

Racine, Wis. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 
Western Sound & Electric Labs., Inc. 

3612 West St., Paul Ave., Milwaukee, 
Wis. 

Westinghouse Electric Mfg. Co., East 
Pittsburgh, Pa. 

White Research, 899 Boylston St., Bos- 
ton, Mass. 

Wilcox Electric Co., 1400 Chestnut Street, 
Kansas City, Mo. . 

Wurlitzer Mfg. Co., Rudolph, North Tona- 
wanda, N. Y. 

Analyzers 

CIRCUIT ANALYZERS 

Aerovox Corp., 740 Belleville Ave., New 
Bedford, Mass. 

Clough-Brengle Co., 5501 N. Broadway, 
Chicago 22, Ill. 

DeWald Radio Mfg. Corp., 440 Lafayette 
St, New York, N. Y. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Electrical Facilities, Inc., 4224 Holden St., 
Oakland 8, Calif. 

Espey Mfg. Co. Inc., 305 E. 63rd St., New 
York, N. Y. 

Forest Electronic Co., 320 E. 65th St, New 
York, N. Y. 

General Electric Co., Schenectady. N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Cal. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
H -W Mfg. Co., 3124 Larga Ave., Los 

Angeles, Cal. 
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ELECTRONIC and ALLIED PRODUCTS 

J. B. T. Instruments, Inc., 441 Chapel St.. New Haven 8, Conn. Knickerbocker Development Corp., 116 Lit- tle St., Belleville 9, N. J. Philco Corp., Tioga & C Sts., Philadelphia, Pa. 
Precision Apparatus Co., 92-27 Horace Harding Blvd., Elmhurst, N. Y. Radio City Products Co., 127 W. 26th St., New York, N. Y. 
Radio Corp. of America, Camden, N. J. Radio Frequency Laboratories, Inc., Boon- ton, N. J. 
Readrite Meter Works, College Ave., Bluff- ton, Ohio 
Roller -Smith Co., Bethlehem, Pa. 
Simpson Electric Co., 5218 W. Kinzie St., Chicago 24, Ill. 
Sound Equipment Corp., 6245 Lexington 

Ave., Hollywood, Calif. 
Supreme Instrument Corp., Greenwood, 

Miss. 
Televiso Products, Inc., 6533 N. Olmsted 

Ave., Chicago, Ill. Triplett Electrical Instrument Co., 286 Harmon Rd., Bluffton, Ohio Triumph Mfg. Co., 913 W. Van Buren St., Chicago 7, Ill. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp:, 614 Frelinghuysen Ave., Newark 5, N. J. 

COLOR ANALYZERS 

Bausch & Lomb Optical Co., 635 St. Paul St., Rochester, N. Y. Gaertner Scientific Corp., 1201 Wright - 
wood Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. Philharmonic Radio Corp., 528 East 72nd St, New York 21, N. Y. 
Photobell Corp., 116 Nassau St., New 

York 7, N. Y. 
Photovolt Corp., 95 Madison Ave., New York, N. Y. 
Pho-Tron Instrument Co., 5713 Euclid 

Ave., Cleveland, Ohio 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Saxl Instrument Co., 38 James St., East 

Providence, R. I. 
White Research, 899 Boylston St., Boston, 

Mass. 

HARMONIC ANALYZERS 

Gaertner Scientific Corp., 1201 Wright - wood Ave., Chicago, Ill. General Radio Co., 30 State St., Cambridge 
39, Mass. 

Hewlett-Packard Co., 395 Page Mill Rd., Palo Alto, Cal. 
Mico Instrument Co., 80 Trowbridge St., 

Cambridge, Mass. 
Philharmonic Radio Corp., 528 East 72nd 

St., New York 21, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
White Research, 899 Boylston St., Boston, 

Mass. 

NOISE ANALYZERS 

Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Ferris Instrument Co., 110-112 Cornelia 

St., Boonton, N. J. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- bridge 39, Mass. 
Measurements Corp., Boonton, N. J. 
Radio Corp. of America, Camden, N. J. Sprague Electric Co., 189 Beaver St., 

North Adams, Mass. 
Televiso Products, Inc., 6533 N. Olmsted 

Ave., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

SURFACE ANALYZERS 

Brush Development Co., 3311 Perkins 
Ave., Cleveland, O. 

Physicists Research Co., 343 S. Main St., Ann Arbor, Mich. 
United States Rubber Co., 1234 Sixth Ave., 

New York 20, N. Y. 

TRANSMISSION ANALYZERS 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

Anodes 

CARBON ANODES 

Becker Bros. Carbon Co., 3450 S. 52nd 
Ave., Cicero, Ill. 

Dixon Crucible Co., Joseph, Monmouth St., 
Jersey City, N. J. 

General Electric Co., Schenectady, N. Y. 
National Carbon Co., Inc., Cleveland 1, 

Ohio 
Ohio Carbon Co., 12508 Berea Rd., Cleve- 

land, Ohio 
Speer Carbon Co., St. Mary's, Pa. 
Stackpole Carbon Co., Tannery St, St. 

Mary's, Pa. 
United States Graphite Co., Saginaw, 

Mich. 

METAL ANODES 

American Brass Co., Waterbury, Conn. 
Belmont Smelting & Refining Works, Inc., 

330 Belmont Ave., Brooklyn 7, N. Y. 
Bishop & Co. Platinum Works, J., 12 

Channing Ave., Malvern Pa. 
Chase Brass & Copper Co.,236 Grand St., 

Waterbury 91, Conn. 
Division Lead Co., 836 W. Kinzie St., 

Chicago, Ill. 
Fansteel Metallurgical Corp., 2200 Sheri- 

dan Rd., North Chicago, Ill. 
General Electric Co., Schenectady, N. Y. General Tungsten Mfg. Co., 502 23rd St., 

Union City, N. J. 
Goldsmith Bros. Smelting & Refining Co., 

58 E. Washington St., Chicago, Ill. Handy & Harmon, 82 Fulton St., New 
York, N. Y. 

Haydu Bros., Mt. Bethel Rd., Plainfield, 
N. J. 

National Lead Co., 111 Broadway, New 
York N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York, N. Y. 

Rice's Sons, Inc., .Bernard, 325 5th Ave., 
New York, N. Y. 

Superior Tube Co., Norristown, Pa. Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Antennas 
RECEIVING ANTENNAS 

Aircraft Accessories Corp., Fairfax & Funston Rds., Kansas City, Kansas. Airplane & Marine Instruments, Clear- field, Pa. 
American Radio Hardware Co., Inc., 152 MacQuesten Pkway S., Mt. Vernon, 

N. Y. 
Amy, Aceves & King, inc., 11 W. 42nd 

St., New York, N. Y. Andrea Radio Corp., 4320 34th St., Long Island City, N. Y. Bassett, Inc., Rex, 500 S.E. Second St., Ft. Lauderdale, Fia. Birnbach Radio Co., 145 Hudson St., New York, N. Y. 
Brach Mfg. Corp., L. S., 55 Dickerson 

St., Newark, N. J. 
Cardy-Lundmark Co., 1801 West Byron 

St., Chicago 13, Ill. 
Communication Products, Inc., 744 Broad 

St., Newark 2, N. J. 
Cornish Wire Co., 15 Park Row, New York, N. Y. 
Fisher Research Laboratory, 1961 Uni- versity Ave. Palo Alto, Calif. Fishwlck Radio Co., 430 Co'orado Bldg., Washington, D. C. Fleron & Son, Inc., M. M., 113 N. Broad St., Trenton, N. J. 
Galvin Mfg. Corp:, 4545 Augusta Blvd., 

Chicago 51, Ill. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Electric Co., Schenectady, N. Y. Harco Steel Construction Co., 1180 E. Broad St, Elizabeth, N. J. 
Heyer Product Co., Inc., 481 Cortland St., Belleville 9, N. J. Hoyt Electrical Instrument Works, Boston, 

Mass. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
J. F. D. Mfg Co., 4111 Fort Hamilton 

Pkwy., Brooklyn, N. Y. 
Jefferson -Travis Radio Mfg. Corp., 245 East 23rd St., New York, N. Y. 

Johnson Co., E. F., Waseca, Minn. 
Lafayette Radio Corp., 901 W. Jackson 

Blvd., Chicago 7, Ill. 
Knickerbocker Development Corp., 116 Lit- 

tle St, Belleville 9, N. J. 
Link, Fred M., 125 W. 17th St., New 

York, N. Y. 
Mec -Rad Div., Black Industries, 1440 E. 

222nd St., Cleveland 17, Ohio (H. F. 
Components) 

National Mineral Co., 2628 N. Pulaski 
Rd., Chicago, Ill. 

Noblitt-Sparks Industries, E. 17th St., 
Columbus, Ind. 

Philco Corp., Tioga & C Sts., Philadel- 
phia, Pa. 

Philson Mfg. Co., Inc., 156 Chambers St., 
New York, N. Y. 

Premax Products Div., Chisholm -Ryder 
Co., College & Highland Aves., 
Niagara Falls, N. Y. 

Quam-Nichols Co., 526 East 33rd Place, 
Chicago, Ill. 

Radiart Corp., 3571 W. 62nd St, Cleve- 
land, Ohio 

Radio Corp. of America, Camden, N. J. 
Schott Co., Walter L., 9306 Santa Mon- 

ica Blvd., Beverly Hills, Calif. 
Schuttig & Co., 9th & Kearney Sts., N. 

E., Washington 24, D. C. 
Small Motors, Inc., 1322 Elston Ave., Chi- 

cago, Ill. 
Stromberg -Carlson Telephone Mfg. Co., 

100 Carlson Rd., Rochester, N. Y. 
Technical Appliance Corp., 516 W. 34th 

St., New York, N. Y. 
Trebor Radio Co., Pasadena, Calif. 
United States Rubber Co., 1234 Sixth Ave., 

New York 20, N. Y. 
Utilities Service Co., 1 Pine St., Allentown, 

Pa. 
Ward Products Corp., 1523 E. 45th St., 

Cleveland, Ohio 
Whisk Laboratories, 145 West 45th St, 

New York, N. Y. 
Winters & Crampton Corp., 160 Wilson 

' Ave., Grandville, Mich. 

TRANSMITTING ANTENNAS 

Aero Communications, Inc., 231 Main St., 
Hempstead, Long Island, N. Y. 

Aircraft Accessories Corp., Fairfax & 
Funston'Rds., Kansas City, Kans. 

Airplane & Marine Instruments, Inc., 
Clearfield, Pa. 

American Bridge Co., Frick Bldg., Pitts- 
burgh, Pa. 

Andrew Co., 363 E. 75th St., Chicago 19, 
Ill. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bassett, Inc. Rex, 500 S. E. Second St., 
Ft. Lauderdale, Fla. 

Blaw-Knox Co., Farmers Bank Bdg., 
Pittsburgh, Pa. 

Communication Products Co., Inc., 744 
Broad St., Newark 2, N. J. 

Erco Radio Laboratories, Inc., Fenimore 
Avenue, Hempstead, N. Y. 

Federal Radio & Television Mfg. Co., 
700 E. Florence Blvd., Los Angeles 1, 
Calif. 

Fisher Research Laboratory, 1961 Uni- 
versity Ave., Palo Alto, Calif. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, N. Y. 
Grady Instrument Co., 11 Bailey Ave., 

Watertown 72, Mass. 
Harco Steel Construction Co., Inc., 1180 

E. Broad St., Elizabeth 4, N. J. 
Hoke Vertical Radiator Co., 135 S. Mar- 

ket St., Petersburg, Va. 
Jefferson, Inc., Ray, 40' E. Merrick Rd., 

Freeport, L. I., N. Y. 
Jefferson -Travis Radio Mfg. Corp., 245 

East 23rd SL, New York, N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Knickerbocker Development Corp., 116 Lit- 

tle St., Belleville 9, N. J. 
Lehigh Structural Steel Co., 17 Battery 

Pl., New York, N. Y. 
Lingo & Son, John E., 28th St. & Buren 

Ave., Camden, N. J. 
Link, Fred M., 125 W. 17th St, New 

York, N. Y. 
Locke Insulator Corp., S. Charles & 

Cromwell St., Baltimore, Md. 
Mec -Rad Div., Black Industries, 1440 E. 

222nd St, Cleveland 17, Ohio (H. F. 
Components) 
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National Mineral Co., 2628 N. Pulaski 
Rd., Chicago, Ill. 

Radio Corp. of America, Camden, N. J. 
Radio Engineering Labs., Inc., 35-54 36th 

St., Long Island City, N. Y. 
Radio Receptor Co., 251 W. 19th St., New 

York, N. Y. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Schuttig & Co., 9th & Kearney Sts., N. E., 

Washington 24, D. C. 
Truscon Steel Co., Youngstown, Ohio 
Utilities Service Co., 1 Pine St., Allen- 

town, Pa. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 
Wincharger Corp., 7th & Division Sts., 

Sioux City, Iowa 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Michigan 

Attenuators 
see Controls 

Ballasts 
see Tubes 

Batteries 

DRY BATTERIES 

Acme Battery Corp., 59 Pearl St., Brook- 
lyn, N. Y. 

Bond .Electric Corp., Div. of Western 
Cartridge, New Haven, Conn. 

Bright Star Battery Co., 200 Crooks Ave., 
Clifton, N. J. 

Burgess Battery Co., Foot of Exchange 
St., Freeport, Ill. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

General Dry Batteries, Inc., 13000 Athens 
Ave., Cleveland, Ohio 

Marathon Battery Co., Wausau, Wisc. 
National Carbon Co., Inc., Cleveland 1, 

Ohio 
National Union Radio Corp., 15 Washing- 

ton St., Newark 2, N. J. 
Philco (Battery Division), Philadelphia, 

Pa. 
Ray -O -Vac Co., Madison, Wis. 
Southern Battery Co., Appomattox, Va. 
United States Electric Mfg. Corp., 222 W. 

14th St., New York, N. Y. 
Western Cable Battery Co., Inc., 391 

Sibley St., St. Paul, Minn. 

STORAGE BATTERIES 

American Battery Co., 17 E. Jefferson St., 
Chicago, Ill. 

Am -plus Storage Battery Co., 425 W. 
Superior St, Chicago, IlL 

Auto -Lite Battery Corp., P. O. Box 931, 
Toledo, Ohio 

Automatic Electrical Devices Co., 324 E. 
3rd St, Cincinnati, Ohio 

Bowers Battery & Spark Plug Co., Read- 
ing, Pa. 

Edison Storage Battery Div., Thomas A. 
Edison, Inc., Main St. at Lakeside 
Ave., West Orange. N. J. 

Electric Auto -Lite Co., Toledo 1, Ohio 
Electric Storage Battery Co., Allegheny 

Ave. & 19th St., Philadelphia, Pa. 
General Lead Batteries Co., 196 West 

Railway Ave.. Paterson, N. J. 
General Storage Battery Co., 2005 Locust 

St, St. Louis, Mo. 
Globe Union, Inc., 900 E. Keefe Ave., Mil- 

waukee 1, Wis. 
Gould Storage Battery Corp., 35 Neoga 

St., Depew, N. Y. 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
K. W. Battery Co., 3705 N. Lincoln 

Ave., Chicago, Ill. 
Koehler Mfg. Co., Marlboro, Mass. 
Monark Battery Co., Inc., 1240 N. Homan 

Ave., Chicago, Ill. 
National Battery Co., First National 

Bank Bldg., St. Paul, Minn. 
Philco Corp., (Storage Battery Division), 

Philadelphia, Pa. 
Prest-O-Late Battery Co.. 4500 W. 16th 

St., Indianapolis, Ind. 

Solar Corp., 944 W. Bruce St., Milwau- 
kee, Wis. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Universal Battery Co., 3410 S. La Salle 
St., Chicago, Ill. 

Western Cable Battery Co. Inc., 395 Sib- 
ley St., St. Paul, Minn. 

Willard Storage Battery Co., 246 E. 
131st St., Cleveland 1, Ohio 

Bearings, Miniature 
Ace Mfg. Co., 1255 E. Erie Ave., Phila- 

delphia, Pa. 
Bird & Co., Waltham, Mass. 
General ]'late Div., Metals & Controls 

Corp., 34 Forest St., Attleboro, Mass. 
Miniature Precision Bearings, Keene, 

N. H. 
Moraine Products Div., General Motors 

Corp., Dayton, Ohio 

Bellows 
Chicago Metal Hose Corp., 1309 S. Third 

Ave., Maywood, Ill. 
Clifford Mfg. Co., 564 E. First, Boston, 

Mass. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Fulton Sylphon Co., Knoxville, Tenn. 

Blanks, Recording 
see Discs 

Blowers, Small 
Chelsea Fan & Blower Co., 1206 Grove 

St., Irvington, N. J;' 
Eastern Air Devices, Inc., 585 Dean St, 

Brooklyn, N. Y. 
Haydu Bros., Mt. Bethel Rd., Plainfield, 

N. J. 
Heinze Electric Corp., Lowell, Mass. 
Kahle Engineering Co., 1307 Seventh St., 

North Bergen, N. J. 
L -R Manufacturing Co., 65 New Litch- 

field St., Torrington, Conn. 
Small Motors, Inc., 1322 Elston Ave., 

Chicago, Ill. 
Smith Mfg. Co., F. A., P. O. Box 509, 

Rochester, N. Y. 

Blueprinting Machinery 
Ozalid Products Div., General Aniline & 

Film Corp., 1500 Ansco Rd., Johnson 
City, N. Y. 

Paragon-Revolute Corp., 97 South Ave., 
Rochester 4, N. Y. 

Pease Co., C. F., 2643 W. Irving Park 
Rd., Chicago, Ill. 

Peck & Harvey, 4327 Addison St., Chi- 
cago, Ill. 

Shaw Blue Print Machine Co., Inc., 7 

Campbell St., Newark, N. J. 
Wickes Brothers, 515 N. Washington Ave., 

Saginaw, Mich. 

Bombarders 
Eisler Engineering Co., 763 S. 13th St., 

Newark, N. J. 
S -W Inductor Co., 1056 N. Wood St., Chi- 

cago, IlL 
Scientific Electric Div. of "S" Corrugated 

Quenched Gap Co., 119 Monroe St., 
Garfield, N. J. 

Sherron Metallic Corp.. 1201 Flushing Ave., 
Brooklyn 6, N. Y. 

Breakers 
CIRCUIT BREAKERS (for electronic 

applications) 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Burlington Instrument Co., Burlington, 
Iowa 

Federal Electric Products Co., Inc., 50 
Paris St., Newark, N. J. 

General Electric Co., Bridgeport, Conn. 
Heinemann Circuit Breaker Co., 97 Plum 

St., Trenton 2, N. J. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Leach Relay Co., 5915 Avalon Ave., Los 

Angeles, Calif. 
Littelfuse, Inc., 4755 Ravenswood Ave., 

Chicago. 111. 
Penn Electric Switch Co., Goshen, Ind. 
Roller -Smith Co., Bethlehem, Pa. 
Smith Mfg. Co., F. A., P. O. Box 509, 

Rochester, N. Y. 
Spencer Thermostat Co., Attleboro, Mass. 
Square D Co., 6060 Rivard St, Detroit 11, 

Mich. 
Trumbull Electric Mfg. Co., Plainville, 

Conn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Bridges 
ELECTRICAL MEASUREMENT BRIDGES 

see Analyzers 
also Testers 

Aerovox Corp., 740 Belleville Ave., New 
Bedford, Mass. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Baldwin Locomotive Works, Eddystone. 
Pa. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Biddle Co., James G., 1213 Arch St., 
Philadelphia, Pa. 

Central Scientific Co., 1700 Irving Park 
Rd., Chicago, Ill. 

Clough-Brengle Co., 5501 N. Broadway, 
Chicago 22, IIL 

Communication Measurements Laboratory, 
120 Greenwich St., New York, N. Y. 

Cornell-Dubilier Electric Corp., 1000 Ham- 
ilton Blvd., South Plainfield, N. J. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Electronic Supply Co., 207 Main St., Wor- 
cester, Mass. 

Federal Instrument Co., 3931 47th Ave.. 
Long Island City, N. X. 

Foxboro Co., Foxboro, Mass. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Gray Instrument Co., 64% W. Johnston 

St, Philadelphia, Pa. 
Grenby Mfg. Co., Plainville, Conn. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Industrial Instruments, Inc., 156 Culver 

Ave., Jersey City 5, N. J. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Marion Instrument Co., Manchester, N. H. 
Oregon Electronic Mfg. Co., 206 S.W. 

Washington St, Portland 4, Oreg. 
Photobell Corp., 116 Nassau St., New 

York 7, N. Y. 
Radio City Products Co., Inc., 127 West 

26th St, New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Roller -Smith Co., Bethlehem, Pa. 
Rubicon Co., 3751 Ridge Ave., Phila- 

delphia, Pa. 
Shallcross Mfg. Co., 10 Jackson Ave., Col- 

lingdale, Pa. 
Tagliabue Mfg. Co., C. J., 540 Park Ave., 

Brooklyn 5, N. Y. 
Tech Laboratories, 7 Lincoln St, Jer- 

sey City, N. J. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Thwing-Albert Instrument Co., Penn St. 

& Pulaski.Ave., Philadelphia 4, Pa. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Buffton, Ohio 
United Transformer Co., 150 Varick St., 

New York, N. Y. 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 
White Research, 899 Boylston St., Boston, 

Mass. 
Winslow Co., 9 Liberty St., Newark, N. J. 

Broadcast Monitors 
see Monitors, Broadcast 
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ELECTRONIC and ALLIED PRODUCTS 

Brushes, Carbon & Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Chicago, Ill. Calebaugh Self -Lubricating Carbon Co., 2245 E. Ontario St., Philadelphia, Pa. Carbon Engineering Corp., Slinger, Wis. Carbon & Graphite Corp., 249 W. Broad- way, New York, N. Y. Dixon Crucible Co., Joseph, Monmouth 

St., Jersey City, N. J. Electro-Nite Carbon Co., 1133 E. Colum- bia Ave., Philadelphia, Pa. General Electric Co., Schenectady, N. Y. Graphite Metallizing Corp., 1000 Nepper - han Ave., Yonkers, N. Y. Helwig Co., 2548 N. 13th St., Milwaukee, 
Wisc. 

Henrite Products Corp., Ironton, Ohio Keystone Carbon Co., 1935 State St., St. Mary's, Pa. 
LeCarbone Co., Myrtle Ave., Boonton, 

N. J. 
LeValley-Vitae Carbon Brush Co., Rom - bout Ave., Beacon, N. Y. Morganite Brush Co., 33-02 48th Ave., Long Island City, N. Y. National Carbon Co., Carbon Products Div., Cleveland, Ohio 
Ohio Carbon Co., 12508 Berea Rd., Cleve- land, Ohio 
Pittsburgh Carbon Brush Co., 811 Fulton 

St., Pittsburgh, Pa. Pure Carbon Co., St. Mary's, Pa. 
St. Mary's Carbon Co., St. Mary's, Pa. Snarr & Co., Geo. W., 110 S. Ninth St., St. Louis, Mo. 
Southern Carbon Brush Co., 109 N. 11th 

St., Birmingham, Ala. 
Speer Carbon Co., Lincoln Ave., St. Mary's, Pa. 
Stackpole Carbon Co., St. Mary's, Pa. Superior Carbon Products, Inc., 9112 George Ave., Cleveland, Ohio United States Graphite Co., 1621 Holland 

Ave., Saginaw, Mich. 

Cabinets 
CABINETS, CHASSIS AND PANELS 

Accurate Molding Corp., 116 Nassau St., Brooklyn 1, N. Y. Altec Lansing Corp., 1680 N. Vine St., Los Angeles 10, Calif. Aluminum Goods Mfg. Co., Manitowoc, Wis. 
American Radio Hardware Co., Inc., 152 MacQuesten Pkway S., Mt. Vernon, 

N. Y. 
Ansonia Clock Co., Inc., 103 Lafayette St., New York, N. Y. 
Arpin Mfg. Co., 422 Aldin St., Orange, 

N. J. 
Atlas Products Corp., 30 Rockefeller Plaza, New York, N. Y. 
Bud Radio, Inc., 2118 E. 35th St., Cleve- land, Ohio 
Caswell -Runyon Co., Huntington, Ind. Churchill Cabinet Co., 2119 Churchill Ave Chicago 22, III. 
Cole Steel Equipment Co., 349 Broadway, New York 13, N. Y. 
Columbia Metal Box Co., 260 E. 143rd St., New York, N. Y. 
Controls Inc. Hillcrest Rd., Towaco, N. J. Corry -Jamestown Mfg. Co., Corry, Pa. Creative Plastics Corp., 975 Kent Ave., Brooklyn, N. Y. 
Crowe Nameplate & Mfg. Co., 3701 Ravens- wood Ave., Chicago, Ill. Dahlstrom Metallic Door Co., Buffalo St., Jamestown, N. Y. 
DeWald Radio Mfg. Corp., 440 Lafayette 

St.. New York, N. Y. 
Edwards, Inc., T. J., 121 Beach St., Bos- ton 5, Mass. 
Electric Auto -Lite Co., Toledo 1, Ohio Electrical Insulation Co., Inc., 12 Vestry 

St., New York, N. Y. 
Electronic Supply Co., 207 Main St., Wor- cester, Mass. 
Emerson Radio & Phonograph Corp., 111 Eighth Ave., New York, N. Y. Erie Art Metal Co., 1602 East 18th St., 

Erie, Pa. 
Erie Can Co., 816 W. Erie St., Chicago, 

Ill. 
Etched Products Corp , 39-01 Queens Blvd., 

Long Island City, N. Y. 
Falstrom Co., 7 Falstrom Court, Passaic, 

N. J. 
Federal Electric Products Co., Inc., 50 Paris St., Newark, N. J. 

Franklin Fibre-Lamitex Corp., 12th & French St., Wilmington, Del. 
Uarod Radio Corp., 70 Washington St., 

Brooklyn, N. Y. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. 
General Electric Co Schenectady, N. Y. Hadley Co., Robert M., 711 E. Gist St., 

Los Angeles, Calif. 
Hoffman Radio Corp., 3430 South Hill St., 

Los Angeles 7, Calif. 
Industrial Sound Products Co., 3597 Mis- 

sion St., San Francisco, Calif. Insuline Corp. of America, 36-02 35th Ave., 
Long Island City, N. Y. 

Johnson Co., E. F., Waseca, Minn. 
Karp Metal Products Co., 129 30th St., 

Brooklyn, N. Y. Kent Metal Products Co., Inc., Porter 
Ave. at Johnson Ave., Brooklyn, N. Y. Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. Kulka Electric Mfg. Co., Inc., 30 South 
St., Mt. Vernon, N. Y. 

Lewyt Corp., 60 Broadway, Brooklyn, N. Y. Lindsay & Lindsay, 222 W. Adams St., 
Chicago 4, Ill. 

Metallic Arts Co., 243 Broadway, Cam- 
bridge, Mass. 

Idica Insulator Co., 200 Varick St., New 
York, N. Y. 

Millen Mfg. Co., James, 150 Exchange St., 
Malden, Mass. 

National Co., 61 Sherman St., Malden, 
Mass. 

New England Etching & Plating Co., 25 
Spring St., Holyoke, Mass. 

Northern Laboratories, Ltd., 50 Church St., 
New York 7, N. Y. 

Olesen Illuminating Co., Ltd., Otto K., 1560 
Vine St., Hollywood 28, Calif. Par Metal Products Corp., 32-62 49th St., 
Long Island City, N. Y. Paramount Radio Corp., 967 32nd St., 
Oakland, Calif. 

Penn Fibre & Specialty Co., 2030 E. West- 
moreland St., Philadelphia 34, Pa. Plastic Fabricators, Inc., 440 Sansome St., 
San Francisco, Calif. Premier Metal Etching Co., 21-03 44th 
Ave., Long Island City, N. Y. 

Radiad Service, 720 West Schubert Ave., 
Chicago, Ill. 

Render Co., 2101 Bryant St., San Fran- 
cisco 10, Calif. 

Richardson Co., Lockland, Ohio 
Schuttig & Co., 9th & Kearney Sts., N.E., 

Washington 24, D. C. 
Screenmakers, 64 Fulton St., New York, 

N. Y. 
Sherron Metallic Corp., 1201 Flushing Ave., 

Brooklyn 6, N. Y. 
Simpson Mfg. Co., Mark, 188 West Fourth 

St., New York, N. Y. 
Sonora Radio & Television Corp., 2626 W. 

Washington St., Chicago 28, Ill. 
Spaulding Fibre Co., 310 Wheeler St., 

Tonawanda, N. Y. 
Syracuse Ornamental Co., 581 So. Clinton 

St., Syracuse, N. Y. 
Templetone Radio Co., Mystic, Conn. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill., 
Tork Clock Co., 1 Grove St., Mt. Vernon, 

N. Y. 
Trebor Radio Co., Pasadena, Calif. 
Tri -United Plastics Corp., 20-30 Grand 

Ave., Brooklyn 5, N. Y. 
Union Aircraft Products Corp., 380 Second 

Ave., New York; N. Y. 
Victory Manufacturing Co., 1722 W. Ar- 

cade Pl., Chicago 12, Ill. 
Wallace Mfg. Co., Wm. T., Chili & Madison 

Aves., Peru, Indiana' 
IVatterson Radio Mfg. Co., P. O. Box 51, 

Dallas 1, Texas 
Wells -Gardner & Co., 2701 N. Kildare Ave., 

Chicago, Ill. 
Wilcox -Gay Corp.. Charlotte, Michigan 
Willor Mfg. Co., 794 East 140th St., New 

York 54, N. Y. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Michigan. 
Wurlitzer Mfg. Co., Rudolph, North Tona- 

wanda, N. Y. 

Cable 
see also Wire 

COAXIAL CABLE 

Aircraft Products Co.. 3502 E. Pontiac St., Fort Wayne, Ind. 
American Phenolic Corp., 1830 S. 54th 

Ave., Chicago, Ill. 

American Steel & Wire Co., Rockefeller 
Bldg., Cleveland, Ohio 

Anaconda Wire & Cable Co., 25 Broad- 
way, New York, N. Y. 

Andrew Co., 363 East 75th St., Chicago 19, 
Ill. 

Belden Mfg. Co., 4673 W. Van Buren St., 
Chicago 55, Ill. 

Boston Insulated Wire & Cable Co., 65 
Bay St. (Dorchester), Boston, Mass. 

Brach Mfg. Corp., L. S., 55 Dickerson 
.St., Newark, N. J. 

Chicago Metal Hose Corp., 1315 S. 3rd 
Ave., Maywood, Ill. 

Communication Products Co., Inc., 744 Broad St., Newark 2, N. J. 
Doolittle Radio, Inc., 7421 S. Loomis 

Blvd., Chicago, Ill. 
Eby, Inc., Hugh H., 18 W. Chelton Ave., 

Philadelphia 13, Pa. 
Federal Telephone & Radio Corp., 591 

Broad St., Newark, N. J. 
General Cable Corp., 420 Lexington Ave., 

New York, N. Y. 
General Electric Co., Schenectady, N. Y. 
General Insulated Wire Corp., 53 Park Pl., 

New York, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge, Mass. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Ilsco Copper Tube & Product, Inc., Marie - 

mont Ave., Mariemont 3, Ohio 
Isolantite, Inc., 343 Cortlandt St., Belle- 

ville, N. J. 
Johnson Co., E. F., Waseca, Minn. 
Link, Fred M., 125 W. 17th St., New York, 

N. Y. 
National Fabricated Products, 2650 Belden 

Ave., Chicago 4, III. 
Okonite Co., Passaic, N. J. 
Precision Tube Co., 3828 Terrace St., 

Philadelphia, Pa. 
Sherron Metallic Corp., 1201 Flushing 

Ave., Brooklyn 6, N. Y. (test equip- 
ment) 

Simplex Wire & Cable Co., 79 Sidney St.; 
Cambridge 39, Mass. 

Small Motors, Inc., 1322 Elston Ave., Chi- 
cago, Ill. 

Sperry Gyroscope Co., Manhattan Bridge 
Plaza, Brooklyn 1, N. Y. 

Uniform Tubes, Shurs Lane & Lauriston 
St., Roxborough, Philadelphia, Pa. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Western Electric Co., Inc., 195 Broadway, 
New York, N. Y. 

Wood Electric Co., inc., C. D., 826 Broad- 
way, New York, N. Y. 

Capacitors 
FIXED CAPACITORS 

Aerovox Corp., 740 Belleville Ave., New 
Bedford, Mass. (Electrolytic, Mica, 
Oil, Paper) 

Aircraft -Marine Products, Inc., 1523 N. 
Fourth St., Harrisburg, Pa. 

American Condenser Corp., 4410 Ravens- 
wood Ave., Chicago, Ill. (Electrolytic, 
Paper) 

Atlas Condenser Products Co., 548 West- 
chester Ave., Bronx, N. Y. (Electro- 
lytic, Paper) 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. (Paper) 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. (Air, Oil) 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
. land, Ohio (Air) 

Capacitrons, Inc., 318 W. Schiller St., 
Chicago, Ill. (Oil, Paper) 

Cardwell Mfg. Co., Allen D., 81 Prospect 
St.. Brooklyn, N. Y. 

Centralab, 900 E. Keefe Ave., Milwaukee 1, 
Reis. (Ceramic, Mica) 

Condenser Corp. of America, 10'00 Hamil- 
ton Blvd., South Plainfield, N. J. 
(Electrolytic, Mica, Oil, Paper) 

Condenser Products Co., 1375 N. Branch 
St., Chicago, Ill. (Electrolytic, Oil, 
Paper) 

Continental Carbon, Inc., 13900 Lorain 
Ave., Cleveland, Ohio (Paper) 

Cornell-Dubilier Electrie Corp.. 1000 Ham- 
ilton Blvd., South Plainfield, N. J. 
(Electrolytic, Mica, Oil -filled, Motor - 
starting, Paper, Air, X -Ray, etc.) 

Cosmic Radio Co., 699 E. 135th St., New 
York, N. Y. 

Crowley & Co., Henry L., 1 Central Ave., 
West Orange, N, J. 

Deutschmann Corp., Tobe, Canton, Mass. 
(Paper, Mica, Electrolytic, Oil, Cera- 
mic, Air, etc.) 
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Dumont Electric Co., 34 Hubert St., New 
York, N. Y. (Electrolytic, Mica, Oil, 
Paper) 

Eitel -McCullough, Inc., San Bruno, Calif. 
(Vacuum) 

Electrical Reactance Corp., Franklinville, 
N. Y. 

Electro -Motive Mfg. Co., S. Park & John 
Sts., Willimantic, Conn. (Mica) 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

Erie Resistor Corp., 640 W. 12th St, Erie, 
Pa. (Ceramic) 

Fast & Co., John E., 3101 N. Pulaski Rd., 
Chicago 41, III. 

General Electric Co., Schenectady, N. Y. 
(Air Trimmer, Oil, Paper, Vacuum, 
Radio -Frequency blocking .& by-pass, 
High -Frequency Power or Plate) 

General Electronics Inc., 101 Hazel St., 
Paterson, N. J. 

General Radio Co., 30 State St., Cam- 
bridge 39, Mass. (Air, Mica, Paper) 

Girard -Hopkins, 1000 40th Ave., Oakland, 
Calif. (Oil, Paper) 

Glenn Roberts Co., 1009 Fruitvale Ave., 
Oakland, Calif. 

Good All Electric, 320 N. Spruce St., Oga- 
lala, Neb. (Oil, Paper) 

H. R. S. Products, 5707 W. Lake St., 
Chicago, Ill. 

Illinois Condenser Co., 1160 N. Howe St., 
Chicago, Ill. (Electrolytic, Oil, Paper) 

Industrial Condenser Corp., 1725 W. North 
Ave., Chicago, Ill. (Ceramic, Electro- 
lytic, Mica, Oil, Paper) 

Jennings Radio Mfg. Co., R. 3, Box 22, 
San Jose, Calif. (Vacuum) 

Johnson Co., E. F., Waseca, Minn. (Air, 
Oil) 

Kaar Engineering Co., 619 Emerson St., 
Palo Alto, Calif. 

Kellogg Switchboard & Supply Co., 6650 S. 
Cicero Ave., Chicago 38, Ill. (Oil & 
Wax filled, Paper, Oil, Impregnated & 
Wax Impregnated) 

Lapp Insulator Co., 31 Gilbert St., Le Roy, 
N. Y. (Ceramic) 

Magnavox Co., 2131 Bueter Rd., Fort 
Wayne, Ind. (Electrolytic) 

Mallory & Co., P. R., 3029 E. Washington 
St., Indianapolis, Ind. (Electrolytic, 
Paper) 

Micamold Radio Corp., 1087 Flushing Ave., 
Brooklyn 6, N. Y. (Ceramic, Electro- 
lytic, Mica, Oil, Paper) 

Muter Co., 1255 S. Michigan Ave., Chicago. 
Ill. (Ceramic) 

National Union Radio Corp., 15 Washing- 
ton St., Newark 2, N. J. 

Noma Electric Corp., 55 West 13th St., 
New York, N. Y. (Mica) 

Philmore Mfg. Co., 113 University Pl., New 
York, N. Y. 

Polymet Condenser Co., 699 East 135th St., 
New York, N. Y. 

Potter Co., 1950 Sheridan Rd., North Chi- 
cago, Ill. (Oil, Paper) 

Radio Corp. of America, Camden, N. J. 
(Mica, Oil, Paper) 

Rothenstein, Albert, 135 Liberty St., New 
York, N. Y. 

Sangamo Electric Co., Springfield, Ill. 
(Mica, Ceramic, Paper) 

Sickles Co., F. W., 165 Front St., Chicopee, 
Mass. (Mica, Silver Mica) 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. (Ceramic, Electrolytic, 
Mica, Oil, Paper) 

Sprague Electric Co., 189 Beaver St., 
North Adams, Mass. (Electrolytic, 
Mica, Oil, Paper) 

Teleradio Engineering Corp., 484 Broome 
St., New York, N. Y. (Mica) 

Telex Products Co., Telex Park, Minne- 
apolis, Minn. (Mica) 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. (Oil, Paper) 

Winters & Crampton Corp., 150 Wilson 
Ave., Grandville, Michigan 

COMPRESSED GAS CAPACITORS 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Good All Electric, 320 N. Spruce St., Oga- 
lala, Nebr. 

Johnson Co., E. F.,' Waseca, Minn. 
Lapp Insulator Co., 31 Gilbert St., Le 

Roy, N. Y. 

VARIABLE RECEIVER TUNING 
CAPACITORS 

American Steel Package Co., Squire Ave., 
Defiance, Ohio 

Barker & Williamson, Upper Darby, Pa. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Cardwell Mfg. Corp. Allen D., 81 Pros- 
pect St., Brooklyn, N. Y. 

Federal Mfg. & Engrg. Corp., 199-217 
Steuber St., Brooklyn 5, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Instrument Corp., 829 Newark 

Ave., Elizabeth 3, N. J. 
Good All Electric, 320 N. Spruce St., Oga- 

lala, Nebr. 
Gfenby Mfg. Co., Plainville, Conn. 
Halstead Traffic Communications Corp., 

155 East 44th St, New York, N. Y. 
Hammarlund Mfg. Co., 460 W. 34 St., 

New York, N. Y. 
Hoffman Radio Corp., 3430 S. Hill St., 

Los Angeles 7, Calif. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co., James, 150 Exchange St., 

Malden, Mass. 
National' Co., 61 Sherman St., Malden, 

Mass. 
Oak Mfg. Co., 1260 Clybourn Ave., Chi- 

cago 10, Ill. 
Philmore Mfg. Co., 113 University Pl., New 

York, N. Y. 
Radio Condenser Co., Camden, N. J. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Mich. 

VARIABLE TRANSMITTER TUNING 
CAPACITORS 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bud Radio, Inc., 2118 E. 55th St, Cleve- 
land, Ohio 

Cardwell Mfg. Corp., Allen D., 81 Prospect 
St., Brooklyn, N. Y. 

Federal Manufacturing & Engrg. Corp., 
199-217 Steuben St., Brooklyn 5, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Instrument Corp., 829 Newark 

Ave., Elizabeth 3, N. J. 
Hammarlund Mfg. Co., 460 W. 34th St., 

New York, N. Y. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City, N. Y. 
Johnson, E. F., Waseca, Minn. 
Kaar Engineering Co., . 619 Emerson St., 

Palo Alto, Calif. 
Lapp Insulator Co., 31 Gilbert St., LeRoy, 

N. Y. 
Millen Mfg. Co., James, 150 Exchange 

St, Malden, Mass. 
National Co., 61 Sherman St., Malden, 

Mass. 
Oak Mfg. Co., 1260 Clybourn Ave., Chi- 

cago 10, Ill. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Standard Coil Products Co., 2329 N. Pu- 

laski Rd., Chicago, Ill. 
Wilcox Electric Co., 1400 Chestnut St., 

Kansas City, Mo. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Mich. 

VARIABLE TRIMMER CAPACITORS 

American Steel Package Co., Squire Ave.. 
Defiance, Ohio 

Automatic Winding Co., 900 Passaic Ave.. 
East Newark, N. J. 

Barker & Williamson, 235 Fairfield Ave.. 
Upper Darby, Pa. 

Bud Radio, Inc.. 2118 E. 55th St., Cleve- 
land, Ohio 

Cardwell Mfg. Corp., Allen D., 81 Pros- 
pect St., Brooklyn, N. Y. 

Centralab, 900 E. Keefe Ave., Milwau- 
kee 1, Wis. 

D -X Crystal Co., 1841 W. Carroll Ave., 
Chicago, Ill. 

Erie Resistor Corp., 640 W. 12th St., Erie, 
Pa. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Guthman, Inc., E. I., 15 S. Throop St., 

Chicago, III. 
Hammarlund Mfg. Co., 460 W. 34 St., 

New York, N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Johnson Co., E. F., Waseca, Minn. 

Leeds & Northrup Co., 4970 Stenton Ave., 
Philadelphia 44, Pa. 

Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg Co., James, 150 Exchange St., 

Malden, Mass. 
Muter Co., 1255 S. Michigan Ave., Chi- 

cago, IlL 
National Co., 61 Sherman St., Malden, 

Mass. 
Oak Mfg. Co., 1260 Clybourn Ave., Chi- 

cago 10, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Sickles Co., F. W., 165 Front St., Chi- 

copee, Mass. 
Standard Coil Products Co., 2329 N. Pul- 

aski Rd., Chicago 18, Ill. 
Teleradio Engineering Corp., 484 Broome 

St., New York, N. Y. 

Cells 
PHOTO -ELECTRIC CELLS 

see Phototubes 

Cements 
RADIO CEMENTS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Products Mfg. Co., 8127 Olean- 
der St., New Orleans, La. 

Bakelite Corp., 30 E. 42nd St., New York, 
N. Y. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby Pa. 

Crowley & Co., Henry L., 1 Central Ave., 
West Orange, N. J. 

D -X Crystal Co., 1841 W. Carroll Ave., 
Chicago, Ill. 

General Cement Mfg. Co., 919 Taylor 
Ave. Rockford, Ill. 

General Electric Co., Bridgeport, Conn. 
Linicky & Co., Leslie L., 29 E. Madison 

St., Chicago, Ill. 
Maas & Waldstein Co., 438 Riverside Ave., 

Newark, N. J. 
Paisley Products, Inc., 1770 Canalport 

Ave., Chicago 16, Ill. 
Plax Corp., 133 Walnut St., Hartford, 

Conn. 
Schott Co., Walter L., 9306 Santa Monica 

Blvd., Beverly Hills, Cal. 
United States Rubber Co., 1234 Sixth Ave., 

New York 20, N. Y. 
Zapon Div. Atlas Powder Co., Ludlow St., 

Stamford, Conn. 
Zophar Mills, Inc., 112 26th St., Brooklyn 

32, Y. 

Ceramics 
see Insulation 

Chambers, Test 

HUMIDITY, PRESSURE, TEMPERATURE 

American Coils, Inc., 27 Lexington St., 
Newark, N. J. 

American Instrument Co., 8010 Georgia 
Ave., Silver Spring, Md. 

Audio Tone Oscillator Co., 237 John St., 
Bridgeport 3, Conn. 

Deepfreeze Division, Motor Products 
Corp., 2301 Davis St., N. Chicago, 
Ill. 

Distillation Products, Inc., 755 Ridge Rd., 
W. Rochester, N. Y. 

Industrial Filter & Pump Mfg. Co., 1621- 
25 W. Carroll Ave., Chicago, Ill. 

Kold-Hold Mfg. Co., 448 North Grand 
Ave., Lansing, Mich. 

Mobile Refrigeration, Inc., 38 -32 -54th 
St., Woodside, Long Island, N. Y. 

Northern Laboratories, Ltd., 50 Church 
St., New York 7, N. Y. 

Radio Corp. of America, Camden, N. J. 
Revco Inc., Deerfield, Mich. 
Sparkes Mfg. Co., Ltd., 318 Jefferson St., 

Newark, N. J. 
Tenney Engineering, Inc., 8 Elm Street, 

Montclair, N. J. 
Young Bros. Co., 6500 Mack Ave., Detroit, 

Mich. 

D-6 
June 1944 - ELECTRONiCS 

www.americanradiohistory.com



ELECTRONIC and ALLIED PRODUCTS 

Changers 
AUTOMATIC RECORD CHANGERS 

Admiral Corp., 444 Lake Shore Drive, 
Chicago 11, Ill. 

Andrea Radio Corp., 43-20 24th St., Long 
Island City N. Y. 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Avenue, Chicago, Ill. 

Farnsworth Television & Radio Corp., 
3700 Pontiac St., Fort Wayne, Ind. 

Galvin Mfg. Corp., 4545 W. Augusta Blvd., 
Chicago 51, Ill. 

Garod Radio Corp., 70 Washington St., 
Brooklyn, N. Y. 

Garrard Sales Corp., 401 Broadway, New 
York 13, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Industries Co., Taylor & Olive 

Sts., Elyria, Ohio 
General Instrument Corp., 829 Newark 

Ave., Elizabeth 3, N. J. 
Oak Mfg. Co., 1260 Clybourn Ave., Chicago 

10, Ill. 
Philco Co., Tioga & C Sts., Philadelphia 

3, Pa. 
Radio Corp. of America, Camden, N. J. 
Record -O -Vox, Inc., 1379 E. 8th St., 

Brooklyn, N. Y. 
Rock -Ola Mfg. Corp., 867 N. Kedzie Ave., 

Chicago, Ill. 
Seeburg Corp., J. P., 1510 N. Dayton St., 

Chicago, Ill. 
Sillcox Radio & Television Corp., 70 Pine 

St., New York, N. Y. 
Talking Devices Co., 4451 W. Irving Park 

Rd., Chicago, Ill. 
Trav-Ler Karenola Radio & Television, 

1028 W. Van Buren St., Chicago, Ill. 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 
Wilcox Gay Corp., Charlotte, Mich. 
Wurlitzer Mfg. Co., Rudolph, North Tona- 

wanda, N. Y. 

Changers, Frequency 
see Vibrators 

Chassis 
see Cabinets 

Chokes 
POWER and AUDIO CHOKES 

Aladdin Radio Industries, Inc., 501 West 
35th St, Chicago, Ill. 

Altec Lansing Corp., 1680 N. Vine St., 
Los Angeles 10, Calif. 

American Communications Corp., 306 Broadway, New York, N. Y. 
American Transformer Co., 178 Emmet 

St., Newark, N. J. 
Amplifier Co. of America, 396 Broadway, 

New York N. Y. 
Aray Mfg. & Supply Co., Inc., 3107 Pine 

St., St. Louis 3, Mo. 
Audio Development Co., 2833 -13th Ave S., Minneapolis, Minn. 
Best Mfg. Co., Inc., 1200 Grove St., Irvington 1, N. J. 
Chicago Transformer Corp., 3501 W. Addi- 

son St., Chicago, Ill. 
Coto -Coil Co., Pavilion Ave., Providence, 

R. I. 
Davis & Co., Inc., Dean W., 549 Fulton 

St., Chicago, Ill. 
Dinion Coil Co., Inc., 1 North St., Cale- 

donia, N. Y. 
Doyle, Inc., James W., 2734 N. Pulaski 

Rd., Chicago 39, Ill. 
Electricoil Transformer Co., 421 Canal 

St., New York, N. Y. 
Electronic Engineering Co., 735 W. Ohio 

St., Chicago, Ill. 
Electronic Supply Co., 207 Main St., Wor- 

cester, Mass. 
Electronic Transformer Co., 207 W. 25th 

St., New York, N. Y. 
Electronic Winding Co., 6227 Broadway, 

Chicago 40, Ill. 
Essex Electronics, 1060 Broad St., Newark 2, N. J. 
Federal Instrument Co., 3931 -47th Ave., 

Long Island City 4, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Foster Co., A. P., 719 Wyoming Ave., 
Lockland 15, Ohio 

Franklin Transformer, 65 22nd Ave. N. E., 
Minneapolis, Minn. 

Freed Transformer Co., 72 Spring St., New 
York, N. Y. 

Gardiner Electric Mfg. Co., 4227 Hollis 
St, Emeryville 8, Calif. 

General Electric Co., Schenectady, N. Y. 
General Transformer Corp., 1250 W. Van 

Buren St., Chicago 24, Ill. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Neb. 
Hadley, Robert M. Co., 711 E. 61st St., 

Los Angeles, Cal. 
Halldorson Co., The, 4500 Ravenswood 

Ave., Chicago 28, Ill. 
Hardwick, Hindle, Inc., 40 Hermon St., 

Newark, N. J. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn, N. Y. 
Beyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Hollywood Transformer Co., 645 N. Martel 

Ave., Los Angeles 36, Cal. 
Hudson American Corp., 25 W. 43rd St., 

New York, N. Y. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Jefferson Electric Co., Bellwood, Ill. 
Kenyon Transformer Co., 840 Barry St., 

New York, N. Y. 
Langevin Co., Inc., 37 W. 65th St., New 

York, N. Y. 
Lectrohm, Inc., 5125 W. 25th Pl., Cicero, 

Ill. 
Magnetic Windings Co., Div. Essex Wire 

Corp. 16th & Butler Sts.. Easton. Pa. 
Merit Coil & Transformer Corp., 311 N. 

Desplafnes St., Chicago, Ill. 
National Co., 61 Sherman St., Malden, 

Mass. 
New York Transformer Co., 26 Waverly 

Place, New York, N. Y. 
Philmore Mfg. Co., 113 University Pl., 

New. York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radionic Controls, 3758 Belmont Ave., 

Chicago 18, Ill. 
Radionic Transformer Co., 411 S. Sang- 

amon St., Chicago, Ill. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Red Arrow Electric Corp., 100 Colt St., 

Irvington, N. J. 
Rola Co., Inc., 2530 Superior Ave., Cleve- 

land, Ohio 
S -W Inductor Co., 1056 N. Wood St., 

Chicago, Ill. 
Smith Mfg. Co., Nathan R., 105 Pasadena 

Ave., S. Pasadena, Calif. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Standard Transformer Corp., 500 N. Hal- 

stead St., Chicago, Ill. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Telex Products Co., Telex Park, Minne- 

apolis 1, Minn. 
Thermador Elec. Mfg. Co., 5119 S. River- 

side Drive, Los Angeles, Calif. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Transformer Products, Inc., 143 W. 51 

St., New York, N. Y. 
United Transformer Co., 150 Varick St., 

New York, N. Y. 
Utah Radio Products Co., 820 Orleans St., 

Chicago, Ill. 
Walsh Engineering Co., 34 DeHart Place, 

Elizabeth, N. J. 
Wheeler Insulated Wire Co., 378 Wash- 

ington Ave., Bridgeport, Conn. 

R. F. and I. F. CHOKES 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Albion Coil Co., Albion, Ill. 
Automatic Winding Co., 900 Passaic Ave., 

E. Newark, N. J. 
Barker & Williamson, 235 Fairfield A y,-., 

Upper Darby, Pa. 
Bridgeport Mfg.' Co., Bridgeport, Ill. 
Bud Radio Inc., 2118 E. 55th St., Cleve- 

land, Ohio 
Burnett Radio Lab., Wm. W. L., 4814 

Idaho St., San Diego, Calif. 
DX Crystal Co., 1841 W. Carroll Ave., 

Chicago, Ill. 

Electronic Products Mfg. Co., 7300 Huron 
River Drive, Dexter, Michigan 

Electronic Winding Co., 6227 Broadway, 
Chicago 40, Ill. 

Erwood Co., 223 W. Erie St., Chicago, Ill. 
Essex Electronics, 1060 Broad St., New- 

ark 2. N. J. 
Fast & Co., John E., 3101 N. Pulaski 

Road, Chicago 41, Ill. 
Federal Instrument Co., 3931 47th Ave., 

Long Island City 4, N. Y. 
Ferranti Electric Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
Gardiner Eeetric Mfg. Co., 4227 Hollis 

St., Emeryville 8, Calif. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
General Winding Co., 420 West 45th St., 

New York, N. Y. 
Gold Shield Products, 25 W. Broadway, 

New York, N. Y. 
Guthman & Co., E. I., 15 S. Throop St., 

Chicago, Ill. 
Haines Mfg. Co., 248 McKibben St., 

Brooklyn 6, N. Y. 
Hammarlund Mfg. Co., 460 W. 34th St., 

New York, N. Y. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn 1, N. Y. 
Hudson American Corp., 25 W. 43rd St., 

New York, N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Johnson Co., E. F. Waseca, Minn. 
Lectrohm, Inc., 5125 W. 25th Pl., Cicero, 

Ill. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
Miller Co., J. W., 5917 S. Main St., Los 

Angeles, Cal. 
Muter Company, 1255 S. Michigan, 

Chicago, Ill. 
National Co., 61 Sherman St., Malden, 

Mass: 
Ohmite Mfg. Co., 4835 W. Flournoy St., 

Chicago, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radionic Transformer Co., 411 S. Sang- 

amon St., Chicago, Ill. 
S -W Inductor Co., 1056 N. Wood St., 

Chicago, Ill. 
Sickles Co., F. W., 165 Front St., Chicopee, 

Mass. 
Small Motors, Inc., 1322 Elston Ave., 

Chicago, Ill. 
Sonora Radio & Television Corp., 2626 

W. Washington St., Chicago 28, Ill. 
Sound Equipment Corp., 6245 Lexington 

Ave., Hollywood, Calif. 
Standard Coil Products Co., 2329 N. Pul- 

aski Rd., Chicago, Ill. 
Stanwyck Winding Co., 102 S. Lander St., 

Newburgh, N. Y. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Teleradio Engineering Corp., 484 Broome 

St., New York, N. Y. 

Clips 
TEST and TUBE CLIPS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, Ill. 

American Radio Hardware Co., Inc., 152 
MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Bud Radio. Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Dante Electric Mfg. Co., Bantam, Conn. 
Electric Auto -Lite Co., Wire Div., Port 

Huron, Mich. 
Fahnestock Electric Co., 46-44 11th St., 

Long Island City, N. Y. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City, N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave. Chicago 38, Ill. 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Micarta Fabricators, Inc., 4619 Ravens- 

wood Ave., Chicago, Ill. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
Morse Co., Frank W., 301 Congress St., Boston, Mass. 
Mueller Electric Co., 1583 E. 31st St., 

Cleveland, Ohio 
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1944-1945 DIRECTORY of 

National Co., 61 Sherman St., Malden, 
Mass. 

Penn Union Electric Corp., 315 State St., 
Erie, Pa. 

Philmore Mfg. Co., 113 University Pl., 
New York, N. Y. 

Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Wood Electric Co., Inc., C. D., 826 Broad- 
way, New York, N. Y. 

Zierick Mfg. Corp., 385 Gerard Ave., 
New York, N. Y. 

Coils 
POWER and A. F. COILS and WINDINGS 

Altec Lansing Corp., 1680 N. Vine St., Los 
Angeles 10, Calif. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Anaconda Wire & Cable Co., 25 Broad- 
way, New York, N. Y. 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Best Mfg. Co., Inc., 1200 Grove St., 
Irvington, N. J. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Carron Mfg. Co., 415 S. Aberdeen St., 
Chicago, Ill. 

Coto -Coil Co., Pavilion Ave., Providence, 
R. I. 

Dano Electric Co., 93 Main St., Winsted, 
Conn. 

Davis & Co., Dean W., 549 W. Fulton St., 
Chicago, Ill. 

Dinion Coil Co., Inc., 1 North St., Cale- 
donia, N. Y. 

Doyle, Inc. James W., 2734 N. Pulaski 
Rd., Chicago, Ill. 

Electrical Coil Winding Co., 2734 Saun- 
ders St., Camden, N. J 

Electrical Specialty Co., 2304 Washington 
St., Boston, Mass. 

Electricoil Transformer Co., 421 Canal 
St., New York, N. T. 

Electronic Transformer Co., 207 West 
25th St., New York, N. Y. 

Electronic Winding Co., 6227 Broadway, 
Chicago 40, Ill. 

Federal Instrument Co., 3931 -47th Ave., 
Long Island City 4, N. Y. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Foster Co., A. P., 719 Wyoming Ave., 
Lockland 15, Ohio 

Freed Transformer Co., 72 Spring St., 
New York, N. Y. 

Gardner Electric Mfg. Co., 4227 Hollis 
St., Emeryville 8, Calif. 

General Electric Co., Schenectady, N. Y. 
General Winding Co., 420 West 45th St., 

New York, N. Y. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
Guthman & Co., Edwin I., 15 S. Throop 

St., Chicago, Ill. 
Hadley Co., Robert M., 711 East 61st 

St., Los Angeles, Calif. 
Halldorson Company, The, 4500 Ravens- 

wood Ave., Chicago 28, Ill. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Avenue, Brooklyn, N. Y. 
Hollywood Transformer Co., 645 N. Mar- 

tel Ave., Los Angeles 36, Calif. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
Instrument Resistors, Inc., Little Falls, 

N. J. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Langevin Co., Inc., 37 W. 65th St., New 

York, N. Y. 
Lawton Products Co., Inc., 624 Madison 

Ave., New York 22, N. Y. 
Magnetic Windings Co., Div. of Essex 

Wire Corp., 16th & Butler Sts., Eas- 
ton, Pa. 

Merit Coil & Transformer Corp., 311 N. 
Desplaines St., Chicago, Ill. 

Muter Co., 1255 S. Michigan Ave., Chi- 
cago, Ill. 

New York Transformer Co., 26 Waverly 
Place, New York, N. Y. 

Northelfer Winding Labs., 111 Alber- 
marle Ave., Trenton, N. J. 

Philco Co., Tioga & C Sts., Philadelphia 
37 Pa. 

Premier Crystal Laboratories, Inc., 55 
Park Row, New York 63, N. Y. 

Presto Electric Co., 4511 New York Ave., 
Union City, N. J. 

Printloid, Inc., 95 Mercer St., New York 
12, N. Y. 

Radio Corp. of America, Camden, N. J. 
Radionic Control, 3758 Belmont Ave., 

Chicago 18, Ill. 
Radionic Transformer Co., 411 S. Sanga- 

mon St., Chicago, Ill. 
Rola Co., Inc., 2530 Superior Ave., Cleve- 

land, Ohio 
S -W Inductor Co., 1056 N. Wood St., 

Chicago, Ill. 
Sickles Co., F. W., 165 Front St., Chico- 

pee, Mass. 
Small Motors, Inc., 1322 Elston Ave., Chi- 

cago, Ill. 
Smith Mfg. Co., Nathan R., 105 Pasadena 

Ave., S. Pasadena, Calif. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Standard Coil Products, 2329 N. Pulaski 

Rd., Chicago,' I11. 
Standard Transformer Corp., 1500 N. 

Halsted St., Chicago, Ill. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Teleradio Engineering Corp., 484 Broome 

St., New York, N. Y. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Transformer Products, Inc., 143 W. 51st 

St., New York, N. Y. 
Ungar, Inc., Harry A., 615 Ducommun 

St., Los Angeles 12, Calif. 
United Transformer Co., 150 Varick St., 

New York 13, N. Y. 
Walsh Engineering Co., 34 DeHart Place, 

Elizabeth, N. J. 
Webster Electric Co., 1900 Clark St., 

Racine, Wis. 
Westinghouse Electric & Mfg. Co., East 

Pittsburg, Pa. 
Wheeler Insulated Wire Co., 378 Wash- 

ington Ave., Bridgeport, Conn. 
Whisk Laboratories, 145 W. 45th St., 

New York, N. Y. 

R. F. RECEIVING or TRANSMITTING 
COILS 

Aero Communications, Inc., 231 Main St., 
Hempstead, L. I., N. Y. 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Albion Coil Co., Albion, Ill. 
Alden Products Co., 117 Main St., Brock- 

ton, Mass. 
American Communications Corp., 306 

Broadway, New York, N. Y. 
Andrew Co., 363 E. 75th St., Chicago 

19, Ill. 
Aray Mfg. & Supply Co., Inc., 3107 Pine 

St., St. Louis 13, Mo. 
Automatic Winding Co., 900 Passaic Ave., 

E. Newark, N. J. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Bridgeport Mfg. Co., Bridgeport, Ill. 
Burnett Radio Lab., Wm. W. L., 4814 

Idaho St., San Diego, Calif. 
Carron Mfg. Co., 415 S. Aberdeen St., 

Chicago, Ill. 
Coto -Coil Co., Pavilion Ave., Providence, 

R. I. 
D -X Crystal Co., 1841 W. Carroll Ave., 

Chicago, Ill. 
Electric Specialty Co., 2304 Washington 

St., Boston, Mass. 
Electricoil Transformer Co., 421 Canal 

St., New York, N. Y. 
Electronic Winding Co., 6227 Broadway, 

Chicago 40, Ill. 
Erco Radio Labs., Inc., Fenimore Ave., 

Hempstead, N. Y. 
Essex Electronics, 1060 Broad St., New- 

ark 2, N. J. 
Federal Instrument Co., 3931 47th Ave., 

Long Island City 4, N. Y. 
Ferranti Electric Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
Gardner Electric Mfg. Co., 4227 Hollis 

St., Emeryville 8, Calif. 
General Electric Co., Schenectady, N. Y. 
General Winding Co., 420 West 45th St., 

New York, N. Y. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
E. I. Guthman & Co., 16 So Throop St., 

Chicago, Ill. 
Haines Mfg. Co., 248 McKibben St., 

Brooklyn 6, N. Y. 
Hammarlund Mfg. Co., 400 W. 34th SL, 

New York, N. Y. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn 1, N. Y. 

Industrial Transformer Corp., 2540 Bel- 
mont Ave., New York, N. Y. 

Johnson Co., E. F., Waseca, Minn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Langevin Co., Inc., 37 W. 65th St., New 

York, N. Y. 
Lawton Products Co., 624 Madison Ave., 

New York 22, N. Y. 
Leotone Radio Co., 63 Dey St., New York 

7, N. Y. 
Meissner Mfg. Co., Mount Carmel, Ill. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
Miller Co., J. W., 5917 S. Main St., Los 

Angeles, Cal. 
Muter Co. 1255 S. Michigan Ave., Chi- 

cago, Ill. 
National Co., 61 Sherman St., Malden, 

Mass. 
New England Radiocrafters, 1156 Com- 

monwealth Ave., Boston 34, Mass. 
New York' Transformer Co., 26 Waverly 

Place, New York, N. Y. 
Philco Co., Tioga & C Sts., Philadelphia 3, 

Pa. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Printloid, Inc., 95 Mercer St., New York 

12, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Craftsmen, 1341 So. Michigan Ave., 

Chicago 5, Ill. 
Ross Mfg. Co., 3241 S. Indiana Ave., 

Chicago 27, Ill. 
S -W Inductor Co., 1056-58 N. Wood St., 

Chicago, Ill. 
Sickles Co., F. W., 165 Front St., Chico- 

pee, Mass. 
Small Motors, Inc., 1322 Elston Ave., 

Chicago, Ill. 
Sonora Radio & Television Corp., 2626 W. 

Washington St., Chicago 28, Ill. 
Sound Equipment Corp. of California, 

6245 Lexington Ave., Hollywood, Calif. 
Standard Coil Products Co., 2329 N. Pu- 

laski Road, Chicago 18, Ill. 
Standard Winding Corp., 2-4 Johnes St., 

Newburgh, N. Y. 
Stanwyck Winding Co., 102 Lander St., 

Newburgh, N. Y. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Teleradio Engineering Corp., 484 Broome 

St., New York, N. Y. 
Transmitter Equipt. Co., 345 Hudson St., 

New York 14, N. Y. 
Ungar, Inc., Harry A., 615 Ducommun St., 

Los Angeles 12, Calif. 
Webber Co., Earl, 1313 Randolph St., 

Chicago 7, Ill. 
Wheeler Insulated Wire Co., 378 Wash- 

ington Ave., Bridgeport, Conn. 

SOLENOID COILS 

Aladdin Radio Industries, Inc., 501 West 
35th St., Chicago, Ill. 

Albion Coil Co., Albion, Ill. 
Allen-Bradley Co., 136 W. Greenfield Ave., 

Milwaukee, Wis. 
Allied Control Co., Inc., 2 East End Ave., 

New York, N. Y. 
Amplifier Co. of America, 396 Broadway, 

New York, N. Y. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Automatic Winding Co., 900 Passaic Ave., 

E. Newark, N. J. 
Cannon Electric Development Co., 3209 

Humboldt St., Los Angeles 31, Calif. 
Consolidated Radio Products Co., 350 W. 

Erie St., Chicago, Ill. 
Coto -Coil Co., Pavilion Ave., Providence, 

R. I. 
Davis & Co., Dean W., 549 W. Fulton St., 

Chicago, Ill. 
Dinion Coil Co., Inc., 1 North St., Cale- 

donia, N. Y. 
Doyle, Inc., James W., 2734 N. Pulaski 

Rd., Chicapo, Ill. 
Eclipse Aviation Div. of Bendix Aviation, 

Bendix, N. J. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Electric Heat Control Co., 9123 Inman 

Ave., Cleveland 5, Ohio 
Electrical Coil Winding Co., 2734 Saun- 

ders St., Camden, N. J. 
Electricoil Transformer Co., 421 Canal 

St., New York, N. Y. 
Electronic Transformer Co., 207 West 25th 

St., New York, N. Y. 
Electronic Winding Co., 6227 Broadway, 

Chicago 40, Ill. 
Essex Electronics, 1060 Broad St., New- 

ark 2, N. J. 
Federal Instrument Co., 3931 47th Ave., 

Long Island City 4, N. Y. 
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ELECTRONIC and ALLIED PRODUCTS 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Gardner Electric Mfg. Co., 4227 Hollis 
St., Emeryville 8, Calif. 

General Electric Co., Schenectady, N. Y. 
Glenn Roberta Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
Guardian Electric Mfg. Co., 1621 W. Wal- 

nut St., Chicago, Ill. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Avenue, Brooklyn 1, N. Y. 
Heyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
Instrument Resistors, Inc., Little Falls, 

N. J. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Jefferson Electric Co., Bellwood, Ill. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Langevin Co., Inc., 37 West 65th St., 

New York, N. Y. 
Leotone Radio Co., 63 Dey St., New 

York, N. Y. 
Madison Electrical Prods. Corp., Madison, 

New Jersey 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Magnetic Windings Co., Div. of Essex 

Wire Corp., 16th & Butler Sts., Easton, Pa. 
Merit Coil & Transformer Corp., 311 N. Desplaines St., Chicago, Ill. 
Miles Reproducer Co., Inc., 812 Broad- 

way, New York, N. Y. 
New York Transformer Co., 26 Waverly 

Place, New York, N. Y. 
Northelfer Winding Labs., 111 Alber- 

marle Ave., Trenton, N. J. Parker Engineering Products Co., 16 W. 
22nd St., New York 10, N. Y. 

R. B. M. Mfg. Co., Div. of Essex Wire 
Corp., 1601 Wall St., Fort Wayne, Ind. 

Radionic Controls, 3758 Belmont Ave., 
Chicago 18, Ill. 

Richardson -Allen Corp., 15 West 20th 
St., New York 11, N. Y. 

Rola Co., Inc., 2530 Superior Ave., Cleve- 
land, Ohio 

Sickles Co., F. W., 165 Front St., Chico- 
pee, Mass. 

Smith Mfg. Co., Nathan R., 105 Pasa- 
dena Ave., S. Pasadena, Calif. 

Special Chemicals Corp., 30 Irving Place, 
' New York, N. Y. 

Standard Coil Products Co., 2329 N. Pulaski Rd., Chicago, Ill. 
Standard Winding Co., 2-4 Johnes St., Newburgh, N. Y. 
Thermador Elec. Mfg. Co. 5119 S. River- 

side Drive, Los Angeles, Calif. Transformer Products, Inc., 143 W. 51st 
St., New York, N. Y. 

Trebor Radio Co., Pasadena, Calif. 
Ungar, Inc., Harry A., 615 Ducommun St., Los Angeles 12, Calif. 
Webber Co., Earl, 1313 W. Randolph St., 

Chicago 7, Ill. 
Webster Electric Co., 1900 Clark St., Racine, Wisc. 
Wellman Manufacturing Co., 7122 Mel- rose Ave., Los Angeles 46, Calif. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Wheeler Insulated Wire Co., 378 Wash- ington Ave., Brilgeport, Conn. 

Coil Winding Machines 
see Machines 

Colorimeters 
PHOTO -ELECTRIC COLORIMETERS 

Central Scientific Co., 1700 Irving Park 
Blvd., Chicago, Bl. 

Coleman Electric Co., 310 Madison St., 
Maywood, Ill. 

DeJur Amsco Corp., 6 Bridge St., Shelton, 
Conn. 

Electronic Products Co., 19 North First 
St., Geneva, Ill. 

Fisher Scientific Co., 711 Forbes St., 
Pittsburgh, Pa. 

Frober-Faybor Co., Chagrin Falls, Ohlu 
Gamma Instrument Co., Inc., 95 Madison 

Ave., New York 16, N. Y. 
General Electric Co., Schenectady, N. Y. 
National Technical Laboratories, 820 

Mission St., South Pasadena, Calif. 

Pfaltz & Bauer, Inc., 350 Fifth Ave., New 
York, N. Y. 

Philharmonic Radio Corp., 528 East 72nd 
St., New York 21, N. Y. 

Photovolt Corp., 95 Madison Ave., New 
York, N. Y. 

Pho-Tron Instrument Co., 5713 Euclid 
Ave., Cleveland, Ohio 

Radio Corp. of America, Camden, N. J. 
Rubicon Co., 3751 Ridge Ave., Phila- 

delphia, Pa. 
Saxl Instrument Co., 38 James St., East 

Providence, R. I. 
Schaar & Co., 754 W. Lexington St., Chi- 

cago, Ill. 
Scientific Glass Apparatus Co., Bloom- 

field, N. J. 
White Research, 899 Boylston St., Boston, 

Mass. 

Condensers 
see Capacitors 

Connectors 
CABLE CONNECTORS and COUPLINGS 

A. B. C. Products, Inc., 11952 Montana 
Ave., W. Los Angeles 24, Calif. Airadio, Inc., Melrose Ave. & Battery Pl., 
Stamford, Conn. 

Aircraft -Marine Prods., Inc., 1523 N. 4th 
St., Harrisburg, Pa. 

Aircraft Products Co., 3502 E. Pontiac 
St., Fort Wayne, Ind. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, Ill. 

American Radio Hardware Co., 152 Mac- 
Qiiesten Pkway, S., Mt. Vernon, N. Y. 

Andrew Co., 363 E. 75 St., Chicago 19, 
Ill. 

Astatic Corp., 830 Market St., Youngs- 
town, Ohio 

Atlas Products Corp., 30 Rockefeller 
Plaza, New York 20, N. Y. 

Atlas Sound Corp., 1443 39th St., Brook- 
lyn, N. Y. 

Automatic Metal Products Co., 315 Berry 
St., Brooklyn, N. Y. 

Birnbach Radio Co., 145 Hudson St., New 
York, N. Y. 

Bud Radio Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Burndy Engineering Co., Inc., 107 East- 
ern Blvd., New York 54, N. Y. 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Cole-Hersee Co., 54 Old Colony Ave.. 
Boston 27, Mass. 

Connector Corp., 401 N. Broad St., Phila- 
delphia 8, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 
Diamond Instrument Co., North Ave., 

Wakefield, Mass. 
Dossert & Co., 242 W. 41st St., New 

York, N. Y. 
Eby, Inc., Hugh H., 18 W. Chelton Ave., 

Philadelphia 13, Pa. 
Electric Auto -Lite Co., Wire Div., Port 

Huron, Mich. 
Federal Mfg. & Engrg. Corp., 199-217 

Steuben St., Brooklyn, N. Y. 
General Electric Co., Bridgeport, Conn. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Harwood Co., Division of Los Angeles 

Corp., 540 N. La Brea, Los Angeles 
36, Calif. 

Heyman Mfg. Co., Kenilworth, N. J. 
Hubbell, Inc., Harvey, Bridgeport 2, Conn. 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Jones, Howard B., 2300 Wabansia Ave., 

Chicago, Ill. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Kulka Electric Mfg. Co., Inc., 30 South St., 

Mt. Vernon, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Monowatt Electric Corp., 66 Bissell St., 

Providence 7, R. I. 
National Fabricated Products, 2650 Belden 

Ave., Chicago 4, Ill. 
Northam Warren Corp., Stamford, Conn. 
O. Z. Electrical Mfg. Co., 262 Bond St., 

Brooklyn, N. Y. 

Penn -Union Electric Corp., 315 State St, 
Erie, Pa. 

Precision Specialties, 220 North Western 
Ave., Los Angeles, Calif. 

Pyle -National Co., 1334 N. Kostner Ave., 
Chicago 51, Ill. 

Bernier Co., Ltd., 2101 Bryant St., San 
Francisco 10, Calif. 

Rice's Sons, Inc., Bernard, 325 Fifth Ave., 
New York, N. Y. 

Sherman Mfg. Co., H. B., 22 Barney St., 
Battle Creek, Mich. 

Thomas & Betts Co., Inc., 36 Butler St., 
Elizabeth, N. J. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Ucinite Co., 459 Watertown St., New- 
tonville, Mass. 

United -Carr Fastener Corp., 31 Ames St., 
Cambridge 42, Mass. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Winters & Crampton Corp., 150 Wilson 
Ave., Grandville, Mich. 

Wood Electric Co., Inc., W. D., 826 Broad- 
way, New York, N. Y. 

Zierick Mfg. Corp., 385 Gerard Ave., New 
York, N. Y. 

Contacts 
see Points 

Contactors 
Allen-Bradley Co., 136 W. Greenfield 

Ave., Milwaukee 2, Wisc. 
Allied Control Co., Inc., 2 East End Ave., 

New York, N. Y. 
Arrow -Hart & Hegeman Elec. Co., 103 

Hawthorn St., Hartford, Conn. 
Automatic Electric Mfg. Co., 10 State 

St., Mankato, Minn. 
Colt's Patent Fire Arms Mfg. Co., 1429 

Park St., Hartford, Conn. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago 32, 111. 
General Electric Co., Schenectady, New 

York 
Guardian Electric Mfg. Co., 1621 Walnut 

St., Chicago, Ill. 
Hart Mfg. Co., 110 Bartholomew Ave., 

Hartford 6, Conn. 
Johnson Co., E. F., Waseca, Minn. 
Leach Relay Co., 5915 Avalon Blvd., Los 

Angeles, Calif. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Struthers -Dunn, Inc., 1321 Arch St., Phila- 

delphia 15, Pa. 
Tork Clock Co., 1 Grove St., Mt. Vernon, 

N. Y. 
Trumbull Electric Mfg. Co., Plainville, 

Conn. 
Ward Leonard Electric Co., 31 South St., 

Mt. Vernon, N. Y. 
Warrick, Charles F., 16251 Hamilton Ave., 

Detroit 3, Mich. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Zenith Electric Co., 152 W. Walton St.. 

Chicago, Ill. 

Controls 
ATTENUATORS 

Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wisc. 

Cinema Engineering Co., 1508 W. Verdugo 
Ave., Burbank, Calif. 

Clarostat Mfg. Co., Inc., 130 Clinton Street, 
Brooklyn 1, N. Y. 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

DeWald Radio Mfg. Corp., 440 Lafayette 
St., New York, N. Y. 

Electronic Products Co., 19 North First 
St., Geneva, Ill. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
H -B Electric Co., 6122 N. 21st St., Phila- 

delphia, Pa. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Calif. 
International Resistance Co., 401 N. Broad 

St., Philadelphia, Pa. 
Madison Electrical Products Corp., Mad- 

ison, N. J. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
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Ohmite Mfg. Co., 4836 W. Flournoy St., 
Chicago, IIL 

Radio Corp. of America, Camden, N. J. 
Rowe Radio Research Laboratory Co., 

2422 N. Pulaski Rd., Chicago 39, Ill. 
Shallcross Mfg. Co., 10 Jackson Ave., 

Collingdale, Pa. 
Tech Laboratories, 7 Lincoln St., Jersey 

City, N. J. 
Utah Radio Products Co., 820 Orleans 

St., Chicago, Ill. 
Variaten Cinema Engineering Co., 1508 

W. Verdugo Ave., Burbank, Calif. 
White Research, 899 Boylston St., Boston, 

Mass. 
Zephyr Products Corp., 160 E. 116th St., 

New York 29, N. Y. 

VOLUME and TONE CONTROLS 

Allen Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wisc. 

Centralab, 900 E. Keefe Ave., Milwaukee 
1, Wisc. 

Chicago Telephone Supply Co., 1142 W. 
Beardsley Ave., Elkhart, Ind. 

Clarostat Mfg. Co., Inc., 130 Clinton 
Street, Brooklyn 1. N. Y. 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

DeJur Amsco Corp., 6 Bridge St., Shelton, 
Conn. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

General Radio Co., 30 State St., Cambridge 
39, Mass. 

Grenby Mfg. Co., Plainville, Conn. 
Haines Mfg. Co., 248 McKibben St., Bklyn. 

6, N. Y. 
Hickok Electrical Instrument 'Co., 10514 

Dupont Ave., Cleveland, Ohio . 

International Resistance Co., 401 N. Broad 
St., Philadelphia, Pa. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Avenue. Chicago 38, Ill. 

Madison Electrical Products Corp., Mad- 
ison, New Jersey 

Mallory & Co., P. R., 3029 E. Washington 
St., Indianapolis, Ind. 

National Union Radio Corp., 15 Washing- 
ton St., Newark 2, N. J. 

Philmore Mfg. Co.. 113 University Pl., 
New York, N. Y. 

Precision Resistor Co., 334 Badger Ave., 
Newark, N. J. 

Stackpole Carbon Co., St. Mary's, Pa. 
Tech Laboratories, 7 Lincoln St., Jersey 

City, N. J. 
Utah Radio Products Co., 820 Orleans St, 

Chicago. Ill. 
Wirt Co., 5521 Greene St, Philadelphia, 

Pa. 
Wurlitzer Mfg. Co., Rudolph, North Tona- 

wanda, New York 

Converters 
ROTARY CONVERTERS 

see Generators 

VIBRATOR TYPE 

ABC Radio Laboratories, 3334 N. New 
Jersey St., Indianapolis 5, Ind. 

American Television & Radio Corp., 300 
E. 4th St, St. Paul, Minn. 

Electronic Laboratories, Indianapolis. Ind. 
Kurman Electric Co., 3030 Northern Blvd., 

Long Island City, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Oak Mfg. Co., 1260 Clybourn Ave., Chi- 

cago, Ill. 
Radiart Corp., 3571 W. 62nd St., Cleveland, 

Ohio 
Utah Radio Products Co., 820 Orleans St., 

Chicago, Ill. 
Vibra power Co.. James. 1551 Thomas St., 

Chicago, Ili. 

Cores 
POWDERED IRON CORES 

Advance Solvents & Chemical Corp., 245 
Fifth Ave., New York, N. Y. 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Crowley & Co., H. L., 1 Central Ave., 
West Orange, N. J. 

Electro Products Laboratories, 549 W. 
Randolph St., Chicago, Ill. 

Ferrocart Corp. of America, P. O. Box 
126, Hastings -on -Hudson 6, N. Y. 

General Aniline Works, Div. of General 
Aniline & Film Corp., 435 Hudson 
St., New York, N. Y. 

Harper Electric Furnace Corp., Niagara 
Falls, N. Y. 

Mallory Co., P. R., 3029 E. Washington St., 
Indianapolis, Ind. 

Mepham Corp., G. S., 2001 Lynch Ave., 
East St. Louis, Ill. 

Moraine Products Div., General Motors 
Corp., Dayton, Ohio 

Pyroferric Corp., 175 Varick St., New 
York, N. Y. 

Radio Corp. of America, Camden, N. J. 
Stackpole Carbon Co., Tannery St., St. 

Mary's, Pa. 

Couplings 
COAXIAL CABLE COUPLINGS 

see Connectors 

Crystals 
CRYSTAL FINISHING EQUIPMENT 

Atlas Products Corp., 30 Rockefeller 
Plaza, New York 20', N. Y. 

Consolidated Diamond Saw Blade Corp., 
420 Yonkers Ave., New York, N. Y. 

Diamond Tool Replacement Co., Div. of 
Oscan Mfg. Co., Inc., 207 W. Saratoga 
St., Baltimore 1, Md. 

Felker Mfg. Co., Torrence, Calif. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Neb. 
Jefferson, Inc., Ray, 40 E. Merrick Rd., 

Freeport, L. I., N. Y. 
Linick & Co., Leslie L., 29 E. Madison St., 

Chicago, Ill. 
Martindale Electric Co., 617 Edgewater 

Br., Cleveland, Ohio 
Merkle-Korff Gear Co., 213 N. Morgan 

St., Chicago 7, Ill. 
National Research Corp., 100 Brookline 

Ave., Boston, Mass. 
Parker Engineering Prods. Co., 16 West 

22nd St., New York 10, N. Y. 
Vreeland Lapidary Mfg. Co., 2020 South- 

west Jefferson St, Portland, Oregon 

QUARTZ CRYSTALS and HOLDERS 

Aircraft Accessories Corp., Fairfax & 
Funston Rds., Kansas City, Kansas 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Jewels Corp., Attleboro, Mass. 
Atlas Products Corp., 30 Rockefeller 

Plaza, New York 20, N. Y. 
Bassett, Inc., Rex, 500 S. E. Second St., 

Fort Lauderdale, Fla. 
Beaumont Elec., 1304 S. Indiana Ave., 

Chicago, Ill. 
Bendix Radio Div.. Bendix Aviation 

Corp., 920 E. Fort St., Baltimore, 
Md. 

Bliley Electric Co., Erie, Pa. 
Breon Laboratories, Williamsport, Pa. 
Burnett Radio Lab., Wm. W. L., 4814 

Idaho St., San Diego, Calif. 
C. W. Mfg., 3800 Brooklyn Ave., Los 

Angeles, Calif. 
Cambridge Thermionic Corp., 447 Con- 

cord Ave., Cambridge, Mass. 
Carlisle Crystal Corp., 132 N. Hanover 

St., Carlisle. Pa. 
Collins Radio Co., 855 35th St., N. E., 

Cedar Rapids, Iowa 
Commercial Crystal Co., 112 N. Water 

St., Lancaster, Pa. 
Commercial Equipment Co., 1416 Mc- 

Gee St., Kansas City, Mo. 
Commercial Radio Equip. Co., 7134 Main 

St., Kansas City, Mo. 
Cryco, Inc., 1516 Mission St, S. Pasadena, 

Calif. 
Crystal Lab., Inc., 801 W. Maple St., 

Wichita, Kansas 
Crystal Products Co., 1519 McGee St., 

Kansas City, Mo. 
Crystal Research Lab., Inc., 29 Allyn 

St., Hartford, Conn. 
Dallons Laboratories, 5066 Santa Monica 

Blvd., Los Angeles, Calif. 
Daughetee Mfg., 228 N. Clinton St., Chi- 

cago, Ill. 
Diamond Drill Carbon Co., 63 Park Row, 

New York, N. Y. 
L. A. Dow, 2208 4th Ave., Seattle, Wash. 

DX Crystal Co., 1841 West Carrol Ave., 
Chicago, Ill. 

Eidson's, 1309 N. 2nd St., Temple, Texas 
Electric Appliances Corp., 120 W. North 

St., Indianapolis, Ind. 
Electrical Prod. Corp., 950 -30th St., Oak- 

' land, Calif. 
Electronic Ind. (Ill.), Sandwich, Ill. 
Electronic Ind. (Iowa)., 517 Fourth Ave., 

S. E., Cedar Rapids, Iowa 
Electronic Mechanics, Inc., 70 Clifton 

Blvd., Clifton, N. J. 
Electronics Products Mfg. Corp., 7300 

Huron River Drive, Dexter, Mich. 
Elkay Radio Products, 305-309 E. Wal- 

nut St., Oglesby, Ill. 
Etched Products Corp., 39-01 Queens 

Blvd., Long Island City, N. Y. 
Federal Engineering Co., 37 Murray St., 

New York, N. Y. 
Federal Telephone and Radio Corp., 591 

Broad St, Newark, N. J. 
Foote Mineral Co., 1609 Summer St., 

Philadelphia, Pa. 
. Franklin Transformer, 607-609 22nd Ave., 

N. E., Minneapolis 4, Minn. 
Frequency Measuring, 1816 Walnut St., 

Kansas City, Mo. 
Galvin Mfg. Corp., 4545 W. Augusta Blvd., 

Chicago 51, Ill. 
General Crystal Corp., 1775 Foster Ave., 

Schenectady, N. Y. 
General Electric Co., 1 River Road, 

Schenectady, N. Y. 
General Piezo Co., 2614 State Ave., Kan- 

sas City, Kans. 
General Quartz Lab., Cosmopolitan Bldg., 

Irvington on Hudson, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Gibbs & Co., Thomas B., Div. of George 

W. Borg Corp., 814 Michigan St., 
Delavan, Wis. 

Good -All Electric, 320 N. Spruce St., 
Ogalala, Neb. 

Hallicrafters Co., 2611 Indiana Ave., Chi- 
cago, Ill. 

Harvey Radio Lab., Inc., 447 Concord 
Ave., Cambridge, Mass. 

Harvey -Wells Communications, Inc., 
North St, Southbridge, Mass. 

Hatcher & Fisk, 125 Kansas Ave., To- 
peka, Kan. 

Hearing Aid Lab., 1404 Franklin St., 
Michigan City, Ind. 

Henney Motor Co., Gentleman Products 
Div., Freeport, Ill. 

Henry Mfg. Co., 2213 Westwood Blvd., 
Los Angeles 26, Calif. 

Higgins Industries, Inc., 2221 Warwick 
Ave., Santa Monica, Calif. 

Highpower Crystal Co., 2035 W. Charles- 
ton St., Chicago, Ill. 

Hoffman Co., P. R., 321 Cherry St., Car- 
lisle, Pa. 

Hollister Crystal Co., Boulder, Colo. 
Howard Mfg. Co., 15 Fourth St., Council 

Bluffs, Iowa 
Hudson American Corp., 25 W 43rd St., 

New York, N. Y. 
Hunt & Sons, G. C., 544 Hanover, Car- 

lisle, Pa. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City, N. Y. 
Jefferson Inc., Ray, 40 E. Merrick Rd., 

Freeport, Long Island, N. Y. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Kemlite Laboratories, 1809 N. Ashland 

Ave., Chicago, Ill. 
Keystone Piezo Co., 2020 W. Liberty Ave., 

Pittsburgh 26, Pa. 
Knights Co., James, 131 S. Wells St., 

Sandwich, Ill. 
Lenoxite Div., Lenox, Inc., 65 Prince St., 

Trenton, N. J. 
Leuck Crystal Lab., 245 S. 11th St., Lin- 

coln, Neb. 
Link, Fred M., 125 W. 17th St., New 

York, N. Y. 
Majestic Radio & Tel. Corp., 2600 W. 60th 

St., Chicago, Ill. 
Meek Industries, John, Liberty St., Ply- 

mouth, Ind. 
Mica Products Mfg. Co., 69 Wooster St., 

New York, N. Y. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
Miller, August E., 9226 Hudson Blvd., 

North Bergen, N. J. 
Monitor Piezo Prod., 1500 Mission St., 

South Pasadena, Cal. 
National Scientific Products Co., 5013 N. 

Kedzie Ave., Chicago 25. Ill. 
North Amer. Phillips Co., Inc., 100 East 

42nd St., New York 17, N. Y. 
Ogush, Inc., William B., 33 W. 60th St., 

New York, N. Y. 
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Pacific Radio Crystal Co., 1035 Post St., 
San Francisco, Cal. 

Pan -Electronics Laboratories, Inc., 498 
Spring St., N. W., Atlanta. Ga. Parisian Novelty Co., 3510 S. Western 
Ave., Chicago 9, Ill. 

Petersen Radio Co., 2800 W. Broadway, 
Council Bluffs, Iowa 

Philco Corp., Tioga & C Sts., Philadel- 
phia, Pa. 

Piezo Electric Products Co., 104 Fifth 
Ave., Brooklyn Park 25 Md. 

Precision Instrument Mfg. Co., Inc., 57-02 
Hoffman Dr., Elmhurst, L. I., N. Y. 

Precision Piezo Service 427 Mayflower 
St., Baton Rouge, La. 

Premier Crystal Labs., Inc., 63 Park 
Row, New York, N. Y. 

Quartz Lab., Inc., 1513 Oak St., Kansas 
City, Mo. 

Quartz Products Co. of New York, 304 
E. 45th St., New York, N. Y. 

R. E. C. Mfg. Corp., 1250 Highland St., 
Holliston, Mass. 

Radell Corp., 6327 Guilford Ave., Indi- 
anapolis, Ind. 

Radio Corp. of America, Camden, N. J. 
Radio Specialty Mfg. Co., 403 N. W. 

9th Ave., Portland, Oregon 
Reeves Sound Lab., Inc., 62 W. 47th St., 

New York, N. Y. 
R-9 Crystal Co., Inc., 909 Penn Ave., Pittsburgh, Pa. 
Remler Co., 2101. Bryant St., San Fran- 

cisco 10, Calif. 
Scientific Radio Products, 738 W. Broad- 

way, Council Bluffs, Iowa 
Scientific Radio Service, 4301 Sheridan 

St., University Park, Md. 
Sentry Crystal Co., 206 S. W. Washing- 

ton St., Portland, Ore. 
Sherron Metallic Corp., 1201 Flushing 

Ave., Brooklyn 6, N. Y. (test equip- 
ment.) 

Sipp-Eastwood Corp., 39 Keen St., Pat- 
erson, N. J. 

Smith Lab., M. L., 16 Field St., Kane, 
Pa. 

Somerset Laboratories, 124 Valleybrook 
Ave., Lyndhurst, N. J. 

Sperry Gyroscope Co., Manhattan Bridge 
Plaza, Brooklyn 1, N. Y. 

Standard Coil Products Co., 2329 N. Pulaski Rd., Chicago, Ill. Standard Piezo Co., Woolworth Bldg., 
Carlisle, Pa. 

Standard Plastics, 1548 S. Robertson 
Blvd., Los Angeles 35, Calif. 

Telephonics Corp., 350 West 31st St., 
New York, N. Y. 

Telicon Corp., 305 East 63rd St., New 
York, N. Y. 

Turner Company, 909 17th St., Cedar Rapids, Iowa 
Union Piezo Co., 701 McCarter Highway, 

Newark, N. J. 
Universal Television System, 112 W. 18th 

St., Kansas City, Mo. 
Valpey Crystals, Highland St., Holliston' 

Mass. 
Vreeland Lapidary Mfg. Co., Portland, 

Ore. 
Wallace Mfg. Co., Wm, T., Chili & Madi- 

son Aves., Peru, Indiana 
Wellman Mfg. Co., 7122 Melrose Ave., 

Los Angeles 46, Calif. 
Western Electric Co., 195 Broadway, New 

York, N. Y. 
Wilcox Elec. Co., Inc., 14th & Chestnut, Kansas City, Mo. 
Wynne Precision Co., 1148 N. Hill St., 

Griffin, Ga. 

ROCHELLE SALT CRYSTALS 

Atlas Products Corp., 30 Rockefeller 
Plaza, New York, N. Y. 

Brush Development Co., 3311 Perkins 
Ave., Cleveland, Ohio. 

Tibbetts Laboratories, Camden, Maine. 

Cutting Heads 
see Reeorders, Sound 

Dial Lights 
see Lights 

Dials 
see also Knobs, Pointers 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Emblem Co., Utica, N. Y. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette 
-St., New York, N. Y. 

Austin Co., 0., 42 Greene St., New York, 
N. Y. 

Barker & Williamson, 235 Fairfield Ave,. 
Upper Darby, Pa. 

Bastian Bros. Co., 1600 N. Clinton Ave., 
Rochester, N. Y. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Cardy-Lundmark, 1801 West Bryon St., 
Chicago 13, Ill. 

Crowe Name Plate & Mfg. Co:, 3701 Rav- 
enswood Ave., Chicago, Ill. 

Doyen Co., 191 Central Ave., Newark 4, 
N. J. 

Dearborn Glass Co., 2414 W. 21st St., 
Chicago, Ill. 

Eastern Etching & Mfg. Co., Chicopee, 
Mass. 

Emeloid Co., 287 Laurel Ave., Arlington, 
N. J. 

Erie Resistor Corp., 640 W. 12th St., 
Erie, Pa. 

Etched Products Corp., 39-01 Queens 
Blvd., Long Island City, N. Y. Felsenthal & Sons, G., 4122 W. Grand St., 
Chicago 49, Ill. 

Flock Process Corp., 17 W. 31st St., New 
York 10, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Grammes & Sons, Inc., L. F., 366 Union 

St., Allentown, Pa. 
Hopp Press, Inc., 460 W. 34th St., New 

York, N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Long Island Engraving Co., 19 West 21st 

St., New York 10, N. Y. 
McInerney Plastic Co., 655 Godfrey Ave., 

S. W., Grand Rapids 1, Michigan 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
National Co., 61 Sherman St., Malden, 

Mass. 
New England Etching & Plating Co., 25 

Spring St., Holyoke, Mass. 
New England Radiocrafters, 1156 Corn- 

monwealth Ave. Boston 34, Mass. 
Parisian Novelty Co., 3510 S. Western 

Ave., Chicago 9, Ill. 
Plastic Fabricators, .Inc., 440 Sansome 

St., San Francisco, Calif. 
Premier Crystal Laboratories, Inc., 63 Park Row, New York, N. Y. 
Premier Metal Etching Co., 21-03 44th 

Ave., Long Island City, N. Y. 
Printloid, Inc., 95 Mercer St., New York, 

N. Y. 
Richardson Co., Lockland, Ohio 
Screenmakers, 64 Fulton St., New York 1, 

N. Y. 
Silk Screen Supplies, Inc., 33 Lafayette 

Ave., Brooklyn, N. Y. 
Sillcocks-Miller Co., 10 Parker Ave., W. 

South Orange, N. J. 
United States Rubber Co., 1234 Sixth 

Ave., New York 20, N. Y. 
Waterbury Button Co., 835 5..Main St., 

Waterbury, Conn. 
Worcester Moulded Plastics Co., 8 Graf- 

ton St., Worcester, Mass. 

Direction Finders 
see Radio Compass Receivers 

Discs 
BLANK RECORDING DISCS 

Advance Recording Products Co., 36-12 
34th St., Long Island City, N. Y. 

Allied Recording Products Co., 21-09 43d 
Ave., Long Island City 1, N. Y. 

Audio Devices, Inc., 444 Madison Ave., 
New York 22, N. Y. 

Dearborn Glass Co., 2414 W. 21st St., 
Chicago, Ill. 

Dossert & Co., 242 W. 41st St., New 
York, N. Y. 

Duotone Co., 799 Broadway, New York, 
N. Y. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

Federal Recorder, Elkhart, Ind. 
Galvin Mfg. Corp., 4645 W. Augusta 

Blvd., Chicago 51, Ill. 
General Electric Co., Schenectady, N. Y. 
Gould -Moody Co., 395 Broadway, New 

York, N. Y. 
Gray Mfg. Co., 16-30 Arbor St., Hartford, 

Conn. 
Home Recording Co., 9 E. 19th St., New 

York, N. Y. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, Ill. 
Mirror Record Corp., 58 W. 25th St., New 

York, N. Y. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Sound Devices Co., 160 East 116th St., 

New York, N. Y. 
Speak -O -Phone Recording & Equipment 

Co., 23 W. 60th St., New York, N. Y. 
Talking Devices Co., 4447 Irving Park 

Rd., Chicago, Ill. 
Wilcox Gay Çorp., Charlotte, Mich. 
Zephyr Products Corp., 160 E. 116th St., 

New York 29, N. Y. 

Discs, Rectifier 
see Rectifiers 

Dividers 
VOLTAGE DIVIDERS 

see Resistors, Wire Wound 

Drafting Equipment 
Alteneder Co., Theo., 1217 Spring Garden 

St., Philadelphia 23, Pa. 
American Pencil Co., 504 Willow Ave., 

Hoboken, N. J. 
American Photocopy Equipment Co., 2849 

N. Clark St., Chicago, Ill. Arkwright Finishing Co., Turks Head 
Bldg., Providence, R. I. Bruning Co., Inc., Charles, 4700 Mont- 
rose Ave., Chicago, Ill. 

Cardinell Corp., Montclair, N. J. Carter's Ink Co., Cambridge, Mass. 
Dietzgen Co., Eugene, 2425 Sheffield Ave., 

Chicago, Ill. 
Dixon Crucible Co., Joseph, Jersey City, 

N. J. 
Eag1' Pencil Co., 703 East 13th St., 

New York, N. Y. 
Emmert Mfg. Co., Waynesboro, Pa. Eraser Co., 231 W. Water St., Syracuse 2, 

N. Y. 
Faber, Inc., A. W., 41 Dickerson St., New- ark 4, N. J. 
Faber Pencil Co., Eberhard, 37 Greenpoint 

Ave., Brooklyn, N. Y. 
General Pencil Co., 67 Fleet St., Jersey 

City, N. J. 
Gold Shield Products Co., 25 W. Broad- 

way, New York, N. Y. 
Higgins Ink Co., Inc., 271 Ninth St., 

Brooklyn 15, N. Y. 
Holliston Mills, Inc., Norwood, Mass. 
I-Iuunter Electro Copyist, Inc., 430 S. War- 

ren St., Syracuse, N. Y. 
Keuffel & Esser Co., 303 Adams St., Hobo- 

ken N. J. 
Koh-I-N'oor Pencil Co., Bloomsbury, N. J. 
Ozalid Products Div., General Aniline & 

Film Corp., 25 Ansco Rd., Johnson 
City, N. Y. 

Paragon-Revolute Corp., 97 South Ave., 
Rochester 4, N. Y. lease Co., C. F., 2601 W. Irving Park Rd., 
Chicago, Ill. 

Photo Reproducing Eqpt. Co., Chatham, 
N. J. 

Post Co., Frederick, 3650 Avondale Ave., 
Chicago 90, Ill. 

Reliance Devices Co., Inc., 30 Irving Place, 
New York 3, N. Y. 

Staedtler, J. S., Inc., 53-55 Worth St., New 
York, N. Y. 

Starrett Co., L. S., 165 Crescent St., Athol, 
Mass. 

United States Blue Print Paper Co., 207 S. 
Wabash Ave., Chicago, Ill. 
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1944-1945 DIRECTORY of 

Universal Drafting Machine Co., 1426 W. 
Third St., Cleveland, Ohio 

Weber Co., F., 1220 Buttonwood St., Phila- 
delphia 23, Pa. 

White Co., David, 315 Court St., Mil- 
waukee, Wisc. 

Wickes Bros., 515 N. Washington St., 
Saginaw, Mich. 

Williams, Brown & Earle, Inc., 918 Chest- 
nut St., Philadelphia, Pa. 

Dynamotors 
see Generator, 

Enamels 
see Finishes 

Equalizers 
see Filters 

Escutcheons 
see also Dials, Scales 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Emblem Co., Utica N. Y. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette 
St., New York, N. Y. 

Austin Co., O., 42 Greene St., New York, 
N. Y. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Crowe Name Plate & Mfg. Co., 3701 
Ravenswood Ave., Chicago, Ill. 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

Eastern Etching & Mfg. Co., Chicopee, 
Mass. 

Emeloid Co., Inc., 287 Laurel Ave., Arling- 
ton, N. J. 

Erie Resistor Corp., 640 W. 12 St., Eile, 
Pa. 

Etched Products Corp., 39-01 Queens 
Blvd., Long Island City, N. Y. 

Farley & Loetscher Mfg. Co., Dubuque, 
Iowa 

Flock Process Corp., 53 W. 21st St., 
New York 10, N. Y. 

Gemloid Corp., 79-10 Albion Ave., Elm- 
hurst, N. Y. 

Gits Molding Corp., 4600 Huron St., Chi- 
cago, Ill. 

Grammes & Sons, Inc.. L. F., 366 Union 
St., Allentown 2, Pa. 

Hopp Press, Inc., 460 West 34th St., New 
York, N. Y. 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

Long Island Engraving Co., 19 West 
21st St., New York 10, N. Y. 

Meyercard Co., 5323 W. Lake St., Chicago, 
Ill. 

New England Etching & Plating, 25 Spring 
St., Holyoke, Mass. 

Plastic Fabricators, Inc., 440 Sansome 
St., San Francisco, Calif. 

Premier Metal Etching Co., 21-03 44th 
Ave., Long Island City, N. Y. 

Screenmakers, 64 Fulton St., New York, 
N. Y. 

Sillcocks-Miller Co., 10 Parker Ave. W., 
South Orange, N. J. 

Syracuse Ornamental Co., 581 So. Clinton 
St., Syracuse, N. Y. 

United -Carr Fastener Corp., 31 Ames St., 
Cambridge 42, Mass. 

Victory Mfg. Co.. 1722 W. Arcade Pl., 
Chicago 12, Ill. 

Facsimile Receivers and 
Transmitters 

see Receivers & Transmitters 

Fibre 
see Insulation 

Filter Chokes 
see Chokes, Power & Audio 

Filters 
ELECTRIC WAVE SECTION FILTERS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Audio Development Co., 2833 13th Ave., 
S., Minneapolis, Minn. 

Best Mfg. Co., Inc., 1200 Grove St., Irving- 
ton, N. J. 

Electronic Engineering Co., 735 W. Ohio 
St., Chicago, Ill. 

Electronic Transformer Co., 207 West 
25th St., New York, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York. N. Y. 

Freed Transformer Co., 72 Spring St., 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Hollywood Transformer Co., 645 N. Mar- 

tel Ave., Los Angeles 36, Calif. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Kenyon Transformer Co., 840 Barry St., 

New York, N. Y. 
Miller Co., J. W., 5917 S. Main St., Los 

Angeles, Calif. 
Pacific Div., Bendix Aviation Corp., 11600 

Sherman Way, North Hollywood, 
Calif. 

S -W Inductor Co., 1056 N. Wood St., 
Chicago, Ill. 

Transformer Products, Inc., 143 W. 51st 
St., New York, N. Y. 

United Transformer Co., 150 Varick St., 
New York, N. Y. 

EQUALIZER FILTERS 

Altec Lansing Corp., 1680 N. Vine St., 
Los Angeles 10, Calif. 

American Transformer Co., 178 Emmet 
St., Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Audio Development Co., 2833 13th Ave. S., 
Minneapolis, Minn. 

Audio Tone Oscillator Co., 237 John St., 
Bridgeport 3, Conn. 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

Electronic Engineering Co., 735 W. Ohio 
St., 'Chicago, Ill. 

Electronic Transformer Co., 207 West 
25th St., New York. N. Y. 

Grenby Mfg. Co., Plainville, Conn. 
Hollywood Transformer Co., 645 N. Martel 

Ave., Los Angeles 36, Calif. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Kenyon Transformer Co., 840 Barry St., 

New York, N. Y. 
Megard Corp., ' 1601 S. Burlington, Los 

Angeles 6, Calif. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
S -W Inductor Co., 1056 N. Wood St.. 

Chicago, Ill. 
Schuttig & Co., 9th & Kearney Sts., N. E. 

Washington 24, D. C. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Transformer Products, Inc., 143 W. 51st 

St., New York, N. Y. 
United Transformer Co., 150 Varick St., 

New York, N. Y. 

NOISE FILTERS 

Aerovox, Corp., 740 Belleville Ave., New 
Bedford, Mass. 

Amplifier Co. of America, 396 Broadway. 
New York, N. Y. 

Andrea Radio Corp., 43-20 24th St., Long 
Island City, N. Y. 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Avia Products Co., 749 N. Highland, Los 
Angeles, Calif. 

Continental Carbon, Inc., 13900 Lorain 
Ave., Cleveland, Ohio 

Cornel-Dubilier Electric Corp., 1000 Ham- 
ilton Blvd., South Plainfield, N. J. 

Deutschmann Corp., Tobe, Canton, Mass. 
Electronic Transformer Co., 207 West 25th 

St., New York, N. Y. 
Erie Resistor Corp., 640 West 12th St., 

Erie, Pa. 
Ferranti Electric, Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
Freed Radio Corp., 200 Hudson St., New 

York, N. Y. 

General Winding Co., 420 West 45th St., 
New York, N. Y. 

Girard -Hopkins, 1000' 40th Ave., Oakland, 
Cal. 

Haines Mfg. Co., 248 McKibben St., 
Brooklyn 6, N. Y. 

<10 Ilalldorson Company, The, Ravens- 
wood Ave.. Chicago 28, Ill. 

Industrial Condenser Corp., 1725 W. North 
Ave., Chicago, Ill. 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. 

Kenyon Transformer Co., 840 Barry St., 
New York, N. Y. 

Mallory & Co., P. R.. 3029 E. Washington 
St.. Indianapolis, Ind. 

Measurements Corp., Boonton. N. J. 
Pacific Div., Bendix Aviation Corn... 

11600 Sherman Way, North 
Calif. 

Philmore Mfg. Co.. 113 University Pl., 
New York, N. Y. 

S -W Inductor Co., 1056 N. Wood St., 
Chicago, Ill. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. 

Sprague Electric Co., 189 Beaver St., 
North Adams. Mass. 

Technical Appliance Corp., 516 W. 34th 
St., New York, N. Y. 

United Transformer Co.. 150 Varick St., 
New York 13, N. Y. 

Whisk Laboratories, 145 W. 45th St., New 
York, N. Y. 

Finders, Direction 
see Radio Compass Receivers 

Finishes 
INSULATING ENAMELS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Bakelite Corp., 30 E. 42nd St., New York 
17, N. Y. 

Day & Co., James B., 1872 Clybourn Ave., 
Chicago, Ill. 

Franklin Paint & Varnish Co.. Benjamin. 
4820 Langdon St.. Philadelnhia, Pa. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace. Irvington. N. J. 
Lilly Varnish Co. 670 S. California St., 

Indianapolis, Ind. 
Lowe Bros. Co., 436 E. Third St., Dayton, 

Ohio 
Maas & Waldstein Co., 438 Riverside Ave.. 

Newark, N. J. 
Master Finishers. Inc., 2415 Prairie Ave., 

Chicago 24. Ill. 
Murphy Varnish Co., 224 McWhorter St.. 

Newark, N. J. 
New Wrinkle, Inc., 314 W. First St., 

Dayton 2, Ohio 
Pratt & Lambert. Inc., 71 Tonawanda St., 

Buffalo, N. Y. 
Roxalin Flexible Finishes. Inc., 800 Mag- 

nolia A^e.. Flizabeth. N. J. 
Schott Co.. Walter L.. 9306 Santa Monica 

Blvd.. Beverly Hills, Calif. 
Standard Varnish Works. 2600 Richmond 

Terrace. Staten Island. N. Y. 
Watson -Standard Co., 225 Galveston St., 

Pittsburgh, Pa. 
Zapon Div.. Atlas Powder Co., Ludlow 

St., Stamford, Conn. 

INSULATING VARNISH 

Aluminum Finish's., Corn., 1119 E. 22nd 
St.. Indianano'i'. Tnd. 

American Products Mfg. Co., 8127 Olean- 
der St.. New Orleans, La. 

Arco Co.. 7301 Bessemer Ave., Cleveland 
4, Ohio 

B & C Insulation Products. Inc.. 261 
Fifth Ave., New York. N. Y. 

Bakelite Corn., 30 E. 42d St., New Work 
17, N. Y. 

Day & Co.. James B., 1872 Clybourn 
Ave.. C1-0 ago, Ti!. 

Dolph Co.. John C.. 168 Emmett St., 
Newark. N. J. 

Durez Plasties & Chemicals. Inc., 19y'! 
Walck Road. North Tonawanda. N. V. 

General Cement Mfr. Co., 919 Taylor 
Ave., Rockford, Ill. 
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ELECTRONIC and AWED PRODUCTS 

General Electric Co., Bridgeport, Conn. George Co., P. D., 5200 N. Second St., 
St. Louis, Mo. 

Haynes Laboratories, Inc., C. W., 61 
Chandler St., Springfield, Mass. 

Hilo Varnish Corp., 42 Stewart Ave., 
Brooklyn, N. Y. 

Insl-X Co., Inc., 857 Meeker Ave., Brook- 
lyn, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., 10 
Argyle Terrace, Irvington, N. J. 

Jones -Dabney Co., Smith & Proback Sts., 
Louisville, Ky. 

Lastik Products Co.. American Bank 
Bldg., Pittsburgh, Pa. 

Lilly Varnish Co., 670 S. California St., 
Indianapolis, Ind. 

Lowe Brothers Co., 436 E. Third St., Day- 
ton, Ohio 

Maas & Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 

Makalot Corp., 262 Washington St., Bos- 
ton, Mass. 

Marblette Corp., 32 -21 -30th St., Long 
Island City, N. Y. 

Mica Insulator Co., 200 Varick St., New 
York, N. Y. 

Mitchell -Rand Insulation Co., 51 Murray 
St., New York 7, N. Y. 

Murphy Varnish Co., 224 McWhorter St., 
Newark, N. J. 

New Wrinkle, Inc., 314 W. First St., Day- 
ton 2, Ohio 

Pratt & Lambert, Inc., 75 Tonawanda St.. 
Buffalo N. Y. 

Production Engrg. Corp., 666 Van Houten 
Ave., Clifton, N. J. (Service) 

Robertson Chemical Co., 9808 Meech Ave., 
Cleveland, Ohio 

Standard Insulation Co., 74 Paterson 
Ave., East Rutherford, N. J. 

Standard. Varnish Works, 2600 Richmond 
Terrace, Staten Island, N. Y. 

Sterling Varnish Co., Haysville, Pa. 
Synar Corp., Wilmington, Del. 
Watson -Standard Co., 225 Galveston St., 

Pittsburgh, Pa. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Zapon Div., Atlas Powder Co., Ludlow 

St., Stamford, Conn. 
Zophar Mills, Inc., 118 -26th St., Brooklyn 

32, N. Y. 

LACQUER FINISHES 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Products Mfg. Co., 8127 Olean- 
der St., New Orleans, La. 

Arco Co., 7301 Bessemer Ave., Cleveland 
4, Ohio 

Bakelite Corp., 30 E. 42d St., New York 
17, N. Y. 

Communication Products Co., Inc., 744 Broad St., Newark 2, N. J. 
Day & Co., James B., 1872 Clybourn 

Ave., Chicago, Ill. 
Dolph Co., John C., 168 Emmett St., Newark, N. J. 
du Pont de Nemours & Co., E. I., 626 Schuyler Ave., Arlington, N. J. Durez Plastics & Chemicals, Inc., 1922 

Walck Road, North Tonawanda, N. Y. Egyptian Lacquer Mfg. Co., 1270 Sixth 
Ave., New York, N. Y. 

Franklin Paint & Varnish Co., Benjamin, 
4820 Langdon St., Philadelphia, .Pa. General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Electric Co.. Schenectady. N. Y. 
Haynes Laboratories, Inc., C. W., 61 

Chandler St., Springfield, Mass. 
Hilo Varnish Corp., 42 Stewart Ave., 

Brooklyn, N. Y. 
Johnson & Co., S. C., Industrial Div., 

Racine Wisc. 
Jones -Dabney Co., Smith & Proback Sts., 

Louisville, Ky. 
Lilly Varnish Co., 670 S. California St., 

Indianapolis, Ind. 
Lowe Brothers Co., 436 E. Third St., 

Dayton, Ohio 
Maas & Waldstein Co., 438 Riverside 

Ave., Newark, N. J. 
Makalot Corp., 262 Washington St., Bos- 

ton, Mass. 
Marblette Corp., 32-21-30 th St., Long 

Island City, N. Y. 
Master Finishes, Inc., 2415 Prarie Ave., 

Chicago 24, Ill. 
Monsanto Chemical Co., Merrimac Div., 

Everett, Mass. 
Murphy Varnish Co., 224 McWhorter St., 

Newark, N. J. 

New England Radiocrafters, 1156 Com- 
monwealth Ave., Boston 34, Mass. 

New Wrinkle, Inc., 314 W. First St., Day- 
ton 2, Ohio Pratt & Lambert, Inc., 92 Tonawanda St., 
Buffalo, N. Y. 

Roxalin Flexible Finishes, Inc., 800 Mag- 
nolia Ave., Elizabeth, N. J. 

Schott Co., Walter L., 9306 Santa Monica 
Blvd., Beverly Hills, Calif. 

Standard Varnish Works, 2600 Richmond 
Terrace, Staten Island, N. Y. 

United States Rubber Co., 1234 Sixth 
Ave., New York 20, N. Y. 

Watson -Standard Co., 225 Galveston St., 
Pittsburgh, Pa. 

Zapon Div., Atlas Powder Co., Ludlow 
St., Stamford, Conn. 

Flock & Flocked Paper 
Cellusuede Products, Inc., Rockford, Ill. 
Flock Process Corp., 53 West 23rd St., 

New York 10, N. Y. 

Forks 
ELECTRICALLY DRIVEN TUNING FORKS 

American Time Products, Inc., 580 Fifth 
Ave., New York 19, N. Y. 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Cambridge Instrument Co., Grand Central 
Terminal, New York, N. Y. 

Central Scientific Co., 1700 Irving Park 
Blvd., Chicago, Ill. 

Chicago Apparatus Co., 1735 N. Ashland 
Ave., Chicago, Ill. 

Gaertner Scientific Corp., 1201 Wright - 
wood Ave., Chicago, Ill. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Radio Co., 30 State St., Cam- 
bridge 39, Mass. 

Gibbs & Co., Thomas B., Div. of George 
W. Borg Corp., 814 Michigan St., 
Delavan, Wisc. 

Bieber, Inc., Frank, 11916 W. Pico Blvd., 
Los Angeles, Calif. 

Riverbank Laboratories, Geneva, Ill. 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 

Forms 
COIL FORMS 

Accurate Molding Corp., 116 Nassau St.. Brooklyn 1, N. Y. 
Alden Products Co., 117 Main St, Brock- ton, Mass. 
American Lava Corp., Kruesi Bldg., Chat- tanooga, Tenn. 
Auburn Mfg. Co., 110 Stack St., Middle- 

town, Conn. 
Automatic Winding Co., 900 Passaic Ave., 

E. Newark, N. J. Barker & Williamson, 235 Fairfield Ave., Upper Darby, Pa. 
Bed Radio Inc., 2118 E. 55th St., Cleve- land, Ohio 
Centralab, 900 E. Keefe Ave., Milwaukee 

1, Wisc. 
Continental Diamond Fibre Co., 16 Chapel 

St., Newark, Del. 
Corning Glass Works, Corning, N. Y. 
Creative Plastics Corp., 963 Kent Ave., 

Brooklyn, N. Y. 
Crowley & Co., Inc., Henry L., 1 Central 

Ave., W. Orange, N. J. 
D -X Crystal Co., 1841 W. Carroll Ave., 

Chicago, III. 
Electrical Insulation Co., Inc., 12 Vestry 

St., New York, N. Y. 
Electronic Mechanics, Inc., 70 Clifton 

Blvd.. Clifton, N. J. 
General Ceramics & Steatitie Corp., Keasbey, N. J. 
General Winding Co., 420 West 45th St., 

New York, N. Y. 
(zits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Guthman & Co., E. I., 15 S. Throop St., 

Chicago, Ill. 
Hammarlund Mfg. Co., 460 W. 34th St., 

New York, N. Y. 
Hawley Products Co., St. Charles, Ill. 
1-Iaydu Bros., Mt. klethel Rd., Plainfield, 

N. J. 

Insulating Tube Co., Inc., 26 Cottage St., 
P. O. Box 1, Poughkeepsie, N. Y. 

Insuline Corp. of America, 36-02 35th Ave.. 
Long Island City, N. Y. 

Isolantite, Inc., 343 Cortland St., Belle- 
ville, N. J. 

Johnson Co., E. F., Waseca, Minn. 
Lenoxite Div., Lenox, Inc., 65 Prince St., 

Trenton, N. J. 
Millen Mfg. Co., James, 150 Exchange St., 

Malden, Mass. 
Munsell & Co., Eugene, 200 Varick St., 

New York, N. Y. 
Mykroy. Inc 1917 N. Springfield Ave., 

Chicago 47, Ill. 
National Co., 61 Sherman St., Malden, 

Mass. 
National Fabricated Products, 2650 Belden 

Ave., Chicago 4, Ill. 
National Tile Co., Anderson, Ind. 
New England Radiocrafters, 1156 Com- 

monwealth Ave., Boston 34, Mass. 
Ohio Brass Co., Mansfield, Ohio 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Plax Corp., 133 Walnut St., Hartford, 

Conn. 
Precision Paper Tube Co., 2033 W. 

Charleston St., Chicago, Ill. 
Spaulding Fibre Co., 310 Wheeler St., 

Tonawanda, N. Y. 
Speer Resistor Corp., St. Mary's, Pa. 
Taylor Fibre Co., Norristown, Pa. 
Thomas & Sons Co., R., Lisbon, Ohio 
Ucinite Corp.. 459 Watertown Ave., New- 

tonville, Mass. 
Victory Manufacturing Co., 1722 W. Ar- 

cade Place, Chicago 12, Ill. 

Fuses 
Bussmann Mfg. Co., University at Jeffer- 

son, St. Louis 4, Mo. 
Chase-Shawmut Co., Newburyport, Mass. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Eagle Electric Mfg. Co., 23-10 Bridge 

Plaza S., Long Island City, N. Y. 
Eagle Plastics Corp., 23-10 Bridge Plaza 

S., Long Island City, N. Y. 
General Electric Co., Bridgeport, Conn. 
Littelfuse, Inc., 4755 Ravenswood Ave., 

Chicago, Ill. 
Monarch Fuse Co., Ltd., Jamestown, N. Y. 
Ohmite Mfg. Co., 4835 W. Flourney St., 

Chicago, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Pierce Renewable Fuse Inc., 111 Hertel 

Ave., Buffalo, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Galvanometers 
see Meters 

Gases 
GASES, RARE 

Air Reduction Sales Co., 60 East 42nd St., 
New York, N. Y. 

Linde Air Products Co., 30 E. 42nd St., 
New York, N. Y. 

Gauges, Strain 
American Instrument Company, Silver 

Spring, Md. 
Baldwin -Locomotive Works, Eddystone, 

Pa. 
Consolidated Engineering Corp., 1255 E. 

Green St., Pasadena, California. 
Foxboro Co., Foxboro, Mass. 
General Electric Company, Schenectady, 

N. Y. 
Hathaway Instrument Company, 1315 S. 

Clarkson St., Denver, Colorado 
Metzger & Son, F. F., Philadelphia, Pa. 
Miller Corporation, William, Pasadena, 

Calif. 
Olsen Testing Machine Company, Phila- 

delphia, Pa. 
Pratt & Whitney, Hartford, Conn. 
Saxl Instrument Company, Inc., East 

Providence, R. I. 
Starrett Company, L. S., 165 Crescent St., 

Athol, Mass. 
Waugh Labs, Div. of Waugh Equipment 

Co., 420 Lexington Ave., New York, 
N. Y. 
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Gears, Precision 
Ace Mfg. Co., 1255 E. Erie Ave., Phila- 

delphia, Pa. 
Gray Mfg. Co., 16-30 Arbor St., Hart- 

ford, Conn. 
Perkins Machine & Gear Co., 130 Circuit 

Ave., Springfield, Mass. 
Quaker City Gear Works, 1910-32 N. 

Front St., Philadelphia, Pa. 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, III. 

Generators 
DYNAMOTORS, ROTARY CONVERTERS 

Air -Way Electric Appliance Corp., 2101 
Auburn Ave., Toledo, Ohio 

Alliance Mfg. Co. Alliance, Ohio 
Allis Chalmers Mfg. Co., Milwaukee, Wisc. 
Black & Decker Mfg. Co., Kent, Ohio 
Brown-Brockmeyer Corp., 1000 S. Smith - 

ville Rd., Dayton, Ohio 
Burke Electric Co., 12th & Cranberry 

St., Erie, Pa. 
Carson Machine & Supply Co., Box 4547, 

Oklahoma City 9, Okla. 
Carter Motor Co., 1608 Milwaukee Ave., 

Chicago 47, Ill. 
Caterpillar Tractor Co., Peoria, Ill. 
Century Electric Co., 1806 Pine St., St. Louis 4, Mo. 
Clements Mfg. Co., 6650 S. Narragansett 

Ave., Chicago, Ill. 
Columbia Electric Mfg. Co., 4519 Hamil- 

ton Ave., N. E., Cleveland, Ohio 
Communication Measurements Labora- 

tory, 120 Greenwich St., New York, 
N. Y. 

Continental Electric Co., Inc., 325 Ferry 
St., Newark, 5, N. J. 

Crocker -Wheeler Elec. Mfg. Co., Ampere, 
N. J. 

Diehl Mfg. Co., Somerville, N. J. 
Dormeyer & Co., A. F., 4316 N. Kilpatrick 

Ave., Chicago, Ill. 
Eastern Air Devices, Inc., 585 Dean St., 

Brooklyn, N. Y. 
Eclipse Aviation Div. of Bendix Aviation 

Corp., Bendix, N. J. 
Eicor, Inc., 1501 W. Congress St., Chi- 

cago, Ill. 
Electric Indicator Co., 21 Parker Ave., 

Stamford, Conn. 
Electric Products Co., 1725 Clarkstone 

Road, Cleveland 21, Ohio 
Electric Specialty Co., 211 South St., 

Stamford, Conn. 
Electrical Engrg. & Mfg. Corp., 4606 W. 

Jefferson Blvd., Los Angeles 16, Calif. Electrolux Corp., Greenwich, Conn. Eureka Vacuum Cleaner Co., Detroit, 
Michigan 

Fidelity Electric Co., 332 No. Arch St., Lancaster, Pa. 
Fisher Research Laboratory, 1961 Uni- versity Ave., Palo Alto, Calif. 
General Electric Co., Schenectady, N. Y. Hathaway Instrument Co., 1315 S. Clark- 

son St., Denver, Colo. 
Holtzer-Cabot, Signal Div., 400 Stuart St. 

Boston 17, Mass. 
Homelite Corp., Port Chester, N. Y. 
Imperial Electric Co., 84 Ira Ave., Akron 

1, Ohio 
Janette Mfg. Co., 556 W Monroe St., 

Chicago, Ill. 
Kato Engineering Co. 530 N. Front St., 

Mankato, Minn. 
Lawrence Aeronautical Corp., Stiles St., 

Linden, N. J. 
Leland Electric Co., 1501 Webster St., 

Dayton, Ohio 
Master Electric Co., 126 Davis Ave., Day- 

ton, Ohio 
Midco Mfg. & Distr. Co., Sheboygan, Wis. 
National Mineral Co., 2628 N. Pulaski 

Rd., Chicago, Ill. 
Onan & Sons, D. W., 43 Royalston Ave., 

Minneapolis, Minn. 
Pacific Div., Bendix Aviation Corp., 11600 

Sherman Way, North Hollywood, 
Calif. ' 

Penn Boiler & Burner Mfg. Corp., Fruit - 
ville Road, Lancaster, Pa. 

Pioneer Gen -E -Motor Corp., 5841 W. Dick- 
ens Ave., Chicago, Ill. 

Quality Electric Co., Ltd., Los Angeles, 
Calif. 

Redmond Co., A. G., 20'1 Monroe St., 
Owosso, Mich. 

Reliance Electric & Engrg. Co., 1084 
Ivanhoe Rd., Cleveland, Ohio 

Robbins & Myers, 1345 Lagonda Ave., 
Springfield, Ohio 

Small Motors, Inc., 1322 Elston Ave., Chi- 
cago, Ill. 

Trav-ler Karenola Radio & Television 
Corp., 1028-36 W. Van Buren St., 
Chicago, Ill. 

United Engineering Co., 3317 N. Craw- 
ford Ave., Chicago, Ill. 

Warren Telechron Co., Ashland, Mass. 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wincharger Corp., 7th & Division, Sioux 

City, Iowa 
Wyse Laboratories, Dayton, Ohio 

GAS AND HAND -DRIVEN GENERATORS 

Bendix Aviation Corp., Bendix, N. J. 
Burke Electric Co., 12 & Cranberry St., 

Erie, Pa. 
Carter Motor Co., 1608 Milwaukee Ave., 

Chicago 47, Ill. 
Continental Electric Co., Inc., 325 Ferry 

St., Newark 5, N. J. 
Delco Appliance Div., General Motors 

Corp., 391 Lyell Ave., Rochester, 
N. Y. 

Electric Products Co., 1725 Clarkstone 
Road, Cleveland 21, Ohio 

Electric Specialty Co., 211 South St., 
Stamford, Conn. 

General Electric Co., Schenectady, N. Y. 
Homelite Corp., Port Chester, N. Y. 
Kato Engineering Co., 530 N. Front St., 

Mankato, Minn. 
Midco Mfg. & Distributing Co., S. 13th & 

Kentucky Ave., Sheboygan, Wis. 
National Mineral Co., 2628 N. Pulaski 

Rd., Chicago, Ill. 
Onan & Sons, D. W., 43 Royalston Ave., 

Minneapolis, Minn. 
Pioneer Gen -E -Motor Corp., 5841 W. 

Dickens Ave., Chicago, Ill. 
Small Motors. Inc., 1322 Elston Ave., 

Chicago, Ill. 
Warwick Mfg. Corp., 4640 W. Harrison 

St., Chicago, Ill. 
Westinghouse Electric Mfg. Co., East 

Pittsburgh, Pa. 
Wincharger Corp., 7th & Division, Sioux 

City, Iowa 

SIGNAL GENERATORS 

Airadio, Inc., Stamford, Conn. 
Amplifier Co. of America, 396 Broadway, 

New York, N. Y. 
Baldwin Locomotive Works, Eddystone, 

Pa. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby. Pa. 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago, Ill. 
Bendix Aviation Corp., Bendix Radio Di- 

vision, Baltimore, Md. 
Bendix Aviation Corp., Marine Div., 1 

Hanson Place, Brooklyn, N. Y. 
Boonton Radio Corp., Boonton, N. J. 
Carron Mfg. Co., 415 S. Aberdeen St., 

Chicago, Ill. 
Clough-]3rengle Co., 5501 N. Broadway, 

Chicago 22, Ill. 
Dayco Radio Corp., 915 Valley St., Day- 

ton 4, Ohio 
Electric Indicator Co., 21 Parker Ave., 

Stamford, Conn. 
Espey Mfg. Co., Inc., 305 East 63rd St., 

New York, N. Y. 
Fada Radio & Electric Co., Inc. 30-20 

Thomson Ave., Long Island City, 
N. Y. 

Federal Mfg. & Engineering Corp., 199-217 
Steuben St., Brooklyn, N. Y. 

Ferris Instrument Co., 110-112 Cornelia 
St.. Boonton, N. J. 

Freed Radio Corp., 200 Hudson St., New 
York, N. Y. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Cal. 
Beyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 

Kellogg Switchboard & Supply Co., 6650 S. 
Cicero Ave., Chicago 38, Ill. 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Measurements Corp., Boonton, N. J. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Monarch Mfg. Co 2014 N. Major Ave., 

Chicago, Ill. 
National Mineral Co., 2628 N. Pulaski 

Rd., Chicago, Ill. 
Packard Bell Co., 1115 So. Hope St., Los 

Angeles, Calif.' 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, N. Y. 
Radex Corp., 1322 Elston Ave., Chicago, 

Ill. 
Radio City Products Co., 127 W. 26th St., 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Reiner Electronics Co., 152 West 25th St., 

New York, N. Y. 
Remler Co., Ltd., 2101 Bryant St., San 

Francisco 10, Cal. 
Rieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1 N. Y. 
Superior Instruments Co., 227 Fulton St., 

New York, N. Y. 
Technical Devices Corp., Bloomfield, N. J. 
Transmitter Equipment Mfg. Co., Inc., 345 

Hudson St., New York, N. Y. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago, Ill. 
Westinghouse Electric Mfg. Co., East 

Pittsburgh, Pa. 
White Research 899 Boylston St, Bos- 

ton, Mass. 

SQUARE WAVE GENERATORS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Audio -Tone Oscillator Co., 237 John St., 
Bridgeport, Conn. 

Belmont Radio Corp., 521 W. Dickens 
Ave., Chicago, Ill. 

Browning Labs., Inc., 750 Main St., Win- 
chester, Mass. 

DuMont Laboratories, Inc., Allen B., 2 
Main Ave., Passaic, N. J. 

Espey Mfg. Co., Inc., , 305 E. 63rd St., 
New York, N. Y. 

Fada Radio & Electric Co., Inc., 30-20 
Thomson Ave., Long Island City, 
N. Y. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Calif. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio. 
Measurements Corp., Boonton, New Jer- 

sey 
Radio Corp. of America, Camden, N. J. 
Reiner Electronics Co., 152 West 25th 

St., New York, N. Y. 
Transmitter Equipment Co., 345 HudsOn 

St., New York 14, N. Y. 
White Research, 899 Boylston St., Boston, 

. Mass. 

Geophysical Apparatus_ 
Associated Research, Inc., 231 S. Green 

St., Chicago 7, Ill. 
B6.rker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Cambridge Instrument Co., Grand Cen- 

tral Terminal, New York, N. Y. 
Consolidated Engineering Corp., 1255 E. 

Green St., Pasadena, Calif. 
Engineering Laboratories, Inc., 624 E. 

Fourth St., Tulsa, Okla. 
Ferranti Electric, Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
Fisher Research Lab., 1961 University 

Ave., Palo Alto, Calif. 
Geophysical Instrument Co., Key Blvd. & 

Nash St, Arlington, Va. 
Hathaway Instrument Co., 1315 S. Clark- 

son St., Denver, Colo. 
Heiland Research Corp., 130 East Fifth 

St., Denver, Colo. 
Illinois Testing Laboratories, Inc., 420 

N. La Salle St, Chicago, Ill. 
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ELECTRONIC and ALLIED PRODUCTS 

Mico Instrument Co., 80 Trowbridge St., 
Cambridge, Mass. 

Miller, Corp., Wm., 362 W. Colorado St., 
Pasadena, Calif. 

Western Geophysical Co., 711 Edison 
Bldg., Los Angeles 11, Calif. 

White Research, 899 Boylston St., Boston, 
Mass. 

Graphite 
COLLOIDAL GRAPHITE 

Acheson Colloids Corp., Port Huron, Mich. 
Asbury Graphite Mills, Asbury, N. J. 
General Cement Mfg. Co., 919 Taylor 

Ave., Rockford, Ill. 
Grafo*Colloids Corp., Sharon, Pa. 

Harnesses 
WIRE HARNESSES 

Aircraft -Marine Products, Inc., 1523 N. 
4th St., Harrisburg, Pa. 

Aircraft Products Co., 3502 E. Pontiac 
St., Fort Wayne, Ind. 

Airplane & Marine Instruments, Inc., 
Clearfield, Pa. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Ansonia Electrical Co., Ansonia, Conn. 
Aray Mfg. & Supply Co., Inc., 3107 Pine 

St., St. Louis 13, Mo. 
Atlas Products Corp., 30 Rockefeller 

Plaza, New York 20, N. Y. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 65, Ill. 
Branston Electric Mfg. Co., 61-65 Gill 

Place, Buffalo 13, N. Y. 
Diamond Instrument Co., North Ave., 

Wakefield, Mass. Eagle Mfg. Co., 23-10 Bridge Plaza S., 
Long Island City, N. Y. 

Eagle Plastics Corp., 23-10 Bridge Plaza 
S., Long Island City, N. Y. 

Eby, Inc., Hugh, H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

Electric Auto -Lite Co., Toledo 1, Ohio Electric Auto -Lite Co., Wire piv., Port 
Huron, Mich. 

Electronic Supply Co., 207 Main St., Wor- 
cester, Mass. 

Essex Wire Corp., 1601 Wall St., Fort 
Wayne, Ind. 

Forest Electronic Co., 320 E. 65th St., 
New York, N. Y. 

General Motors Corp., Packard Electric 
Div., Warren, Ohio 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

J. F. D. Mfg. Co., 4111 Fort Hamilton 
Pkwy., Brooklyn, N. Y. 

Jefferson, Inc., Ray, 40 E. Merick Rd., Freeport, L. I., N. Y. 
Kellogg Switchboard & Supply Co., 6650 S. 

Cicero Ave., Chicago 38, Ill. Kulka Electric mfg.. Co., Inc., 30 South 
St., Mt. Vernon,. N. Y . 

Lafayette Radio Corp., 901 W. Jackson 
Blvd., Chicago 7, Ill. 

Lewyt Corp., 60 Broadway, Brooklyn, 
N. Y. 

Megard Corp., 1601 S. Burlington, Los 
Angeles 6, Calif. 

National Varnished. Products Corp., 211 Randolph Ave , Woodbridge, N. J. Paranite Wire & Cable, Div. Essex Wire 
Corp., Fort Wayne, Ind. 

Radiotechnic Laboratory, 1328 Sherman 
Ave., Evanston, Ill. 

Richardson -Allen Corp., 15 West 20th 
St., New York 11, N. Y. Schott Co., Walter L., 9306 Santa Monica 
Blvd., Beverly Hills, Calif. 

Sherron Metallic Corp., 1201 Flushing 
Ave., Brooklyn 6, N. Y. 

Union Aircraft Products Corp., 380 Sec- ond Ave., New York, N. Y. 
United States Rubber Co., 1234 Sixth 

Ave., New York, N. Y. 
Whittaker Cable Corp., North Kansas 

City, Mo. 
Wood Electric Co., Inc., C. D., 826 Broad- 

way, New York, N. Y. 

Headphones 
Automatic Electric Co., 1033 W. Van Buren St., Chicago, Ill. 
Aviometer Corp., 370 West 35th St., New York 1, N. Y. 

Best Mfg. Co., Inc., 1200 Grove St., Irv- 
ington, N. J. 

Brush Development Co., 3311 Perkins 
Ave., Cleveland, Ohio 

Cannon Co., C. F. Springwater, N. Y. 
Connecticut Telephone & Electric Div. of 

Great American Industries, 70 Bri- 
tannia St., Meriden, Conn. 

Consolidated Radio Co., 350 W. Erie St., 
Chicago, Ill. 

Eby Co., Hugh H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

Federal Telephone & Radio Corp., 591 
Broad St., Newark, N. J. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave. Chicago 38, Ill. 

Kulka Electric Mfg. Co., Inc., 30 South 
St., Mt. Vernon, N. Y. 

Miles Reproducer Co., Inc., 812 Broadway, 
New York, N. Y. 

Murdock Mfg. Co., William J. Chelsea, 
Mass. 

Myers & Sons, E. A., Radioear Bldg., 
Mt. Lebanon, Pittsburgh, Pa. 

National Scientific Products Co., 5013 N. 
Kedzie Ave., Chicago 25, Ill. 

Permoflux Corp., 4916 W. Grand Ave., 
Chicago, Ill. 

Philmore Mfg. Co., 113 University Pl., 
New York, N. Y. 

Quam-Nichols Co., 526 East 33rd Place, 
Chicago, Ill. 

Radio Speakers, Inc., 221 E. Cullerton St., 
Chicago, Ill. 

Rola Co., Inc., 2350 Superior Ave., Cleve- 
land, Ohio 

Shure Bros., 225 W. Huron St., Chicago, 
Ill. 

Speak -O -Phone Recording & Equipment 
Co., 23 W. 60 St., New York, N. Y. Telex Products Co., Telex Park, Min- neapolis, Minn. 

Telephonics Corp., 350 West 31st St., New 
York, N. Y. 

Tibbets Laboratories, Camden, Maine. 
Trimm Radio Mfg. Co., 1770 W. Berteau 

Ave., Chicago, Ill. 
Universal Microphone Co., 424 Warren 

Lane, Inglewood, Calif. 
Utah Radio Products Co., 820 Orleans 

St., Chicago, Ill. 

Heads, Cutting 
see Recorders -Sound 

Heating, Electronic 
Aero Communications, Inc., 231 Main St., Hempstead, Long Island, N. Y. Ajax Electrothermic Corp., Ajax Park, Trenton, N. J. Barker & Williamson, 235 Fairfield Ave., Upper Darby, Pa. 
Belmont Radio Corp., 5921 W Dickens 

Ave., Chicago 39, Ill. Branston Electric Mfg. Co., 15 Gill Place, Buffalo 13, N. Y. Budd Induction Heating, It Detroit, Michigan 
Bunnell & Co., J. H., 215 Full. St., New York, N. Y. 
Burdick Company, Milton, Wisconsin Cyclonics Mfg. Co., Inc., 3906 Hudson Blvd., Union City, N. J. DeForest Labs., Lee, 5106 Wilshire Blvd., -Los Angeles, Calif. Duramold Div. of Fairchild Eng. & Air- plane Co., 30 Rockefeller Plaza, New York, N. Y. 
Ecco High Frequency Electric Corp., 7020 Hudson Blvd., North Bergen, N. J. Electron Equipment Corp., 917 Meridian 

Ave., S. Pasadena, Calif. Federal Electric Co., Inc., 8700 South State St., Chicago 19, Ill. Federal Telephone and Radio Corp., 591 Broad St., Newark, N. J. Fischer Corp., 703 Ivy Street, Glendale, 
Calif. 

General Electric Co., Schenectady, N. Y. Girdler Corp., Thermex Div., 224 E. Broad- 
way, Louisville, Ky. 

Haines Mfg. Co., 248 McKibben St, Brooklyn 6, N. Y. Harper Electric Furnace Corp., Niagara Falls, N. Y. 
Illinois Tool Works, 2501 N. Keeler Ave., 

Chicago 39, Ill. 
Induction Heating Corp., 389 Lafayette St., 

New York, N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Kahle Engineering Corp., 1307 Seventh 

St., North Bergen, N. J. 
Kurman Electric Co., 35-18 37th St., 

Long Island City, N. Y. 

Lepel High Frequency Laboratories, 39 
West 60th St., New York, N. Y. 

Liebel-Florsheim Corp., Cincinnati, Ohio 
North American Philips Co., Inc., 100 East 42nd St, New York 17, N. Y. 
Ohio Crankshaft Co., 3800 Harvard Ave., 

Cleveland, Ohio 
Radio Corp. of America, Camden, N. J. 
Radio Craftsmen, 1341 So. Michigan Ave., 

Chicago 6, Ill. 
Radio Frequency Laboratories, Inc., Boon- 

ton, N. J. 
Radio Receptor Co., 251 W. 19th St., New 

York, N. Y. 
Remler Co., 2101 Bryant St., San Fran- 

cisco 10, Calif. 
"S" Corrugated Quenched Gap Co., Sci- 

entific Electric Div., 111 Monroe St., 
Garfield, N. J. 

Sherron Metallic Corp., 1201 Flushing 
.Ave., Brooklyn 6, N. Y. 

Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Therapeutic Oscillator Company, Des 
Moines, Iowa 

Van Norman Company, Springfield, Mass. 
Westinghouse Electric & Mfg. Co., Radio 

& X -Ray Div., Baltimore, Md. 
Westinghouse Electric & Mfg. Co., E. 

Pittsburgh, Pa. 
Weltronic Co., 20735 Grand River Ave., 

Detroit, Mich. 

Holders 
CRYSTAL HOLDERS 

see Crystals 

Horns 
SPEAKER PROJECTOR HORNS 

Altec Lansing Corp., 1680 Vine St., Los 
Angeles, Calif. 

Atlas Sound Corp., 1443 39th St., Brook- 
lyn, N. Y. 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Ave., Chicago, Ill. 

Erwood Co., 223 W. Erie St., Chicago, 
Ill. 

Good All Electric, 320 N. Spruce St., 
Ogalala, Nebr. 

Hawley Products Co., St. Charles, Ill. 
Jensen Radio Mfg. Co., 6601 S. Laramie 

Ave., Chicago, Ill. 
Langevin Co., Inc., 37 West 65th Street, 

New York, N. Y. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
National Scientific Product Co., 5013 N. 

Kedzie Ave., Chicago 25, Ill. 
Olsen Illuminating Co., Ltd., Otto, 1560 

Vine St., Hollywood 28, Calif. 
Operadlo Mfg. Co., St. Charles, Ill. 
Oxford Tartak Radio Corp., 3911 S. Mich- 

igan Ave., Chicago, Ill. 
Racon Electric Co., Inc., 62 E. 19th St., 

New York 3, N. Y. 
Radio Corp. of America, Camden, N. J. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
S. O. S. Cinema Supply Co., 449 West 

42nd Street, New York 18, N. Y. 
Simpson Mfg. Co., Inc., Mark, 188 W. 

Fourth St., New York, N. Y. 
University Laboratories, 225 Varick St, 

New York, N. Y. 
Utah Radio Products Co., 820 Orleans 

Street, Chicago, Ill. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 

Indicators 
CAPACITOR LEAKAGE INDICATORS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Cornell -Dublier Electric Corp., 1000 Ham- 
ilton Blvd., South Plainfield, N. J. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Industrial Instruments, Inc., 156 Culver 

Ave., Jersey City 5, N. J. 
Leeds & Northup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Radio Corp of America, Camden, N. J. 
Springfield Sound Co., 12 Cass St., Spring- 

field, Mass. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
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1944-1945 DIRECTORY of 

POWER LEVEL INDICATORS and 
RECORDERS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Barker & Williamson, 235 Fairfield Ave., 
. Upper Darby, Pa. 

Boes Co., W. W., 3001 Salem Ave., Dayton 
3, Ohio 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

Espey Mfg. Co., Inc., 305 E. 63rd St., 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Marion Instrument Co., Manchester, N. H. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Monarch Mfg. Co., 2014 N. Major Ave., 

Chicago, Ill. 
Radio Corp. of America, Camden, N. J. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

VOLUME INDICATORS 

see Meters 

Inductors 
see Coils 

Insulation 
see also Tubing, Finishes 

BEAD INSULATION 
American Lava Corp., Kruesi Bldg., 

Chattanooga, Tenn. 
American Phenolic Corp., 1830 S. 54th 

Ave., Chicago, III. 
Corning Glass Works, Corning, N. Y. 
Electronic Mechanics, Inc., 70 Clifton 

Blvd., Clifton, N. J. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
International Products Carp., Baltimore 

18, Md. 
Isolantite, Inc., 343 Cortlandt St., Belle- 

ville, N. J. 
Johnson Co., E. F., Waseca, Minn. 
Mykroy, Inc., 1917 N. Springfield Ave., 

Chicago, 47, Ill. 
Ogush, Inc., William B., 33 W. 60th St., 

New York, N. Y. 
Plax Corp., 133 Walnut St., Hartford, 

Conn. 
Printloid, Inc., 95 Mercer St., New York 

12, N. Y. 
Saxonburg Potteries, Saxonburg, Pa. 
Steward Mfg. Co., D. M., E. 36th St., 

Chattanooga, Tenn. 
Taylor Fibre Co., Norristown, Pa. 

CERAMIC INSULATION 
Acadia Synthetic Products Div., Western 

Felt Works, 4035 Ogden Ave., Chi- 
cago 23, Ill. 

Akron Porcelain Co., Cory Ave., & Belt 
Line, Akron, Ohio 

American Lava Corp., Kruesi Bldg., 
Chattanooga, Tenn. 

Centralab Div. of Globe Union, Inc., 900 
E. Keefe Ave., Milwaukee 1, Wisc. 

Cook Ceramic Mfg. Co., 500 Prospect St., 
Trenton, N. J. 

Crowley Co., Henry L., 1 Central Ave., 
West Orange, N. J. 

Electronic Mechanics, Inc., 70 Clifton 
Blvd., Clifton, N. J. 

Fleron & Son, Inc., M. M., 113 N. Broad 
St., Trenton, N. J. 

General Ceramics & Steatite Corp., Keas - 
bey, N. J. 

General Electric Co., Schenectady, N. Y. 
General Porcelain Co., 951 Pennsylvania 

Ave., Trenton, N. J. 
Hartford Faience Co., 271 Hamilton St., 

Hartford, Conn. 
Illinois Electric Porcelain Co., Macomb, 

Ill. 
Imperial Porcelain Works, Inc., Mul- 

berry St. & New York Ave., Trenton, 
N. J. 

International Products Corp., Baltimore 
18, Md. 

Isolantite, Inc., 343 Cortlandt St., Belle- 
ville, N. J. 

Johnson Co., E. P., Waseca, Minn. 
Knox Porcelain Corp., 200 Mynderse Ave., 

Knoxville, Tenn. 

Lapp Insulater Co., 31 Gilbert St., Le Roy, 
N. Y. 

Lenoxite Div., Lenox, Inc., 65 Prince St., 
Trenton, N. J. 

Locke Insulator Corp.. S. Charles & Crom- 
well Sts., Baltimore, Md. 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio 

MeDanel Refractory Porcelain Co., 510 
Ninth Avenue, Beaver Falls, Pa. 

Metsch Refractories Co., East Liverpool, 
Ohio 

Mica Products Mfg. Co., 69 Wooster St., 
New York, N. Y. 

Mycalex Corp. of America, 60 Clifton 
Blvd. Clifton, N. J. 

Mykroy, `Inc., 1917 N. Springfield Ave., 
Chicago 47, Ill. 

National Porcelain Co., 400 Southard St., 
Trenton, N. J. 

National Tile Co., Anderson, Ind. 
Ohio Brass Co., Mansfield, Ohio 
Pacific Clay Products, 306 West Ave., 26, 

P. O. Box 145, Sta. A., Los Angeles, 
Calif. 

Pemco Corp., Plastics Div., 5601 Eastern 
Ave., Baltimore, Md. 

Iorcelain Insulator Corp., 447 E. Main 
St., Lima, N. Y. 

Porcelain Products, Inc., 124 Front St., 
Findlay, Ohio 

Porcelier Mfg. Co., Greensburg, Pa. 
Saxonburg Potteries, Saxonburg, Pa. 
Square D Co., 6060 Rivard St., Detroit 11, 

Mich. 
Star Porcelain Co., 61 Muirhead Ave., 

Trenton, N. J. 
Steward Mfg. Co., D. M., East 36th St., 

Chattanooga, Tenn. 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. 
Thomas & Sons Co., R., Lisbon, Ohio 
Union Electrical Porcelain Works, Tren- 

ton 5, N. J. 
Universal Clay Products Co., 1505 E. 

First St., Sandusky, Ohio 
Washington Porcelain Co., Washington, 

N. J. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, PL 
Wisconsin Porcelain Co., Sun Prairie, 

Wisc. 

FABRIC INSULATION 

Auburn Mfg. Co., 110 Stack St., Middle- 
town, Conn. 

B & C Insulation Products, Inc., 261 
Fifth Ave., New York, N. Y. 

Baer Co., N. S., 9 Montgomery St., Hill- 
side, N. J. 

Creative Plastics Corp., 963 Kent Ave., 
Brooklyn, N. Y. 

Dobeckman Co., 3300 Monroe Ave., Cleve- 
land, Ohio 

Electro Technical Products, Inc., Nutley 
10, N. J. 

Endurette Corp. of America, Cliffwood, 
N. J. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Electric Co., Bridgeport, Comm. 
Greenhut Insulation Co., 31 W. 21 St., 

New York, N. Y.. 
Holliston Mills, Inc., Norwood, Mass. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
McInerney Plastics Co., 655 Godfrey Ave., 

S. W., Grand Rapids 1, Mich. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Maryland 

Ave., Wilmington Del. 
New Jersey Wood Finishing Co., Electrical 

Insulation Dept., Woodbridge, N. J. 
Standard Insulation Co., 74 Paterson Ave., 

East Rutherford, N. J. 
Taylor Fibre Co., Norristown, Pa. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill. 
Varfiex Corp., N. Jay St., Rome, N. Y. 
Wright & Sons Co., Wm. E., West Warren, 

Mass. 

FIBRE INSULATION 

Acme Folding Box Co., Inc., 141 East 25th 
St., New York, N. Y. 

American Felt Co., Glenville, Conn. 
Auburn Mfg. Co., 110 Stack St, Middle- 

town, Conn. 

B & C Insulation Products, Inc., 261 
Fifth Ave., New York, N. Y. 

Baer Co., N. S., 9 Montgomery St., Hill- 
side, N. J. 

Brandywine Fibre Products Co., 14th & 
Walnut Sts., Wilmington, Del. 

Brown Co., 500 Fifth Ave., New York 18, 
N. Y. 

Continental -Diamond Fibre Co., 16 Chapel 
St., Newark, Del. 

Franklin Fibre-Lamitex Corp., 12th & 
French Sts., Wilmington, Del. 

General Cement Mfg. Co., 919 Taylor 
Ave., Rockford, Ill. 

General Electric Co., Bridgeport, Conn. 
Halowax Products Div., Union Carbide & 

Carbon Corp., 30 E. 42nd St., New 
York, N. Y. 

Hawley Products, St. Charles, Ill. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Keasbey & Mattison Co., Ambler, Pa. 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Lamicoid Fabricators, 3600 W. Potomac 

Ave., Chicago, Ill. 
Lincoln Fibre & Specialty Co.,. Newport, 

Del. 
McInerney Plastics Co., 655 Godfrey Ave., 

S W., Grand Rapids 1, Mich. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
National Vulcanized Fibre Co., Maryland 

Ave., Wilmington, Del. 
Penn Fibre & Specialty Co., 2030 E. West- 

moreland St., Philadelphia 34, Pa. 
Precision Fabricators, Inc., 120 N. Fitz- 

hugh St., Rochester, N. Y. 
Printloid, Inc., 95 Mercer St., New York 

12, N. Y. 
Spaulding Fibre Co., 310 Wheeler St., 

Tonawanda, N. Y. 
Stevens Paper Mills, Inc., Windsor, Conn. 
Taylor Fibre Co., Norristown, Pa. 
Varfiex Corp., N. Jay St., Rome, N. Y. 
West Virginia Pulp & Paper Co., 230 Park 

Ave., New York, N. Y. 
Wilmington Fibre Specialty Co., Wilming- 

ton 99. Del. 

GLASS INSULATION 
B & C Insulation Products, Inc., 261 Filth 

Ave., New York, N. Y. 
Bentley, Harris Mfg. Co., Hector & Lime 

Sts., Conshohocken, Pa. 
Brand & Co., William, 276 Fourth Ave., 

New York, N. Y. 
Corning Glass Works, Corning, N. Y. 
Creative Plastics Corp., 963 Kent Ave., 

Booklyn, N. Y. 
Electro Technical Products, Inc., Nutley 

10, N. J. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
International Products Corp., 2554 Green - 

mount Avenue, Baltimore 18, Md. 
Kilburn Glass Co., 22 S. Worcester St., 

Chartley, Mass. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
National Varnish Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 

trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., Nicholas 
Bldg., Toledo 1, Ohio 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

Spaulding Fibre Co., 310 Wheeler St., 
Tonawanda, N. Y. 

Standard Insulation Co., 74 Paterson 
Ave., E. Rutherford, N. J. 

GLASS BONDED MICA INSULATION 

Electronic Mechanics, Inc., 70 Clifton 
Blvd., Clifton, N. J. 

General Electric Co., Schenectady, N. Y. 
International Products Corp., Baltimore 

18, Md. 
Mycalex Corp. of America, 60 Clifton 

Blvd., Clifton, N. J. 
Mykroy, Inc., 1917 N. Springfield Ave., 

Chicago 47, Ill. 

PAPER INSULATION 
Acme Folding Box Co., Inc., 141 East 25th 

St., New York, N. Y. 
Auburn Mfg. Co., 110 Stack St., Middle- 

town, Conn. 
Baer Co., N. S., 9 Montgomery St., Hill- 

side, N. J. 
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ELECTRONIC and ALLIED PRODUCTS 

Brown Co., 500 Fifth Ave., New York 18, 
N. Y. 

Central Paper Co., Muskegon 28, Michigan 
Continental -Diamond Fibre Co., 16 Chapel 

St., Newark, Del. 
Cottrell Paper Co., 88 Purchase St., Fall 

River, Mass. 
Creative Plastics Corp., 963 Kent Ave., 

Brooklyn, N. Y. 
Electro Technical Products, Inc., Nutley 

10, N. J. 
Endurette Corp. of America, Cliffwood, 

N. J. 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. 
General Electric Co., Bridgeport, Conn. 
Greenhut Insulation Co., 31 West 21st St., 

New York, N. Y. 
Hartford City Paper Co., Hartford City, 

Indiana 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Lamicoid Fabricators, 3600 W. Potomac 

Ave., Chicago, Ill. 
Manning Paper Co., John A., Troy, N. Y. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mica Products Mfg. Co., 69 Wooster St., 

New York, N. Y. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York, N. Y. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 

trical Insulation Dept., Woodbridge, 
N. J. 

Precision Fabricators, Inc.. 120 N. Fitz- 
hugh St., Rochester, N. Y. 

Riegel Paper Corp., 342 Madison Ave., 
New York 17, N. Y. 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

Schweitzer Paper Co., 142 Miller St., 
Newark, N. J. 

Smith Paper Co., Inc., Lee, Mass. 
Spaulding Fibre Co., 310 Wheeler St., 

Tonawanda, N. Y. 
Standard Insulation Co., 74 Paterson Ave., 

East Rutherford, N. J. 
Stevens Paper Mills, Inc., Windsor, Conn. Taylor Fibre Co., Norristown, Pa. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill. 
West Virginia Pulp & Paper Co., 230 Park 

Ave., New York, N. Y. 
Wilmington Fibre Specialty Co., Wilming- 

ton 99, Del. 

PLASTIC INSULATION 

Acadia Synthetic Products, Div. Western 
Felt Works, 4035 Ogden Ave., Chi- 
cago 23, Ill. 

Accurate Molding Corp., 116 Nassau St., 
Brooklyn 1, N. Y. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Aluminum Finishing Corp., 1119 E. 22nd 
St., Indianapolis, Ind. 

American Phenolic Corp., 1830 S. 54th St., 
Chicago, Ill. 

American Products Mfg. Co., 8127 Olean- 
der St., New Orleans, La. 

Ansonia Clock Co., Inc., 103 Lafayette St., 
New York, N. Y. 

Atlas Products Corp., 30 Rockefeller 
Plaza, New York 20, N. Y. 

B & C Insulation Products, Inc., 261 Fifth 
Ave., New York, N. Y. 

Baer Co., N. S., 9 Montgomery St., Hill- 
side, N. J. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bastian Bros. Co., 1600 N. Clinton St., 
Rochester, N. Y. 

Blum & Co., Inc., Julius, 532 W. 22nd St., 
New York, N. Y. 

Brand & Co., 276 Fourth Ave., New York, 
N. Y. 

Burndy Engrg. Co., Inc., 107 Eastern 
Blvd., New York, N. Y. 

Carter Products Co., 6921 Carnegie Ave., 
Cleveland, Ohio 

Catalin Corp., 1 Park Ave., New York, 
N. Y. 

Celanese Celluloid Corp., 180 Madison 
Avenue, New York 16, N. Y. 

Cincinnati Moulding Co., 2037 Florence 
Ave., Cincinnati 6, Ohio 

Cochrane Chemical Co., 432 Danforth Ave., 
Jersey City, N. J. 

Continental -Diamond Fibre Co., 16 Chapel 
St., Newark, Del. 

Creative Plastics. Corp., 963 Kent Ave., 
Brooklyn, N. Y. 

Davis Plastics Co., Joseph, Arlington, 
N. J. 

Dow Chemical Co., Midland, Mich. 
Durez Plastics & Chemicals, Inc., 1922 

Walck Rd., North Tonawanda, N. Y. 
Electrical Insulation Co., Inc., 12 Vestry 

St., New York, N. Y. 
Extruded Plastics, Inc., Norwalk, Conn. Farley & Loetscher Mfg. Co., Dubuque, 

Iowa 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
Formica Insulation Co., 4662 Spring Grove 

Ave., Cincinnati, Ohio 
Franklin Fibre-Lamitex Corp., 12th & 

French St., Wilmington, Del. 
Garfield Mfg. Co., Garfield, N. J. 
Gemloid Corp., 79-10 Albion Ave., Elm- 

hurst, Long Island, N. Y. 
General Cement Mfg. Co., 919 Taylor 

Ave., Rockford, Ill. 
General Electric Co., Plastics Dept., 1 

Plastics Ave., Pittsfield, Mass. 
Gering Products, Inc., 7th & Monroe Ave., 

Kenilworth, N. J. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill 
Goodyear Tire & Rubber Co., Plastics & 

Chemical Div., 1144 E. Market St., 
Akron, Ohio 

Haines Mfg. Co., 248 McKibben St., 
Brooklyn 6, N. Y. 

Halowax Products Div., Union Carbide 
& Carbon Corp., 30 East 42nd St., 
New York, N. Y. 

Hodgman Rubber Co., Framingham, Mass. 
Hope Webbing Co., Providence, R. I. 
Industrial Synthetics Corp., 60 Woolsey 

St., Irvington, N. J. 
Insulating Tube Co., Inc., 26 Cottage St., 

P. O. Box 1, Poughkeepsie, N. Y. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
International Products Corp., Baltimore 

18, Md. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Johnson Co., E. F., Waseca, Minn. 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Kurz -Kasch Co., 1415 S. B'way, Dayton, 

Ohio 
McInerney Plastics Co., 655 Godfrey Ave., 

S. W. Grand Rapids, Mich. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mica Products Mfg. Co., 69 Wooster St., 

New York, N. Y. 
Mills Corp., Elmer E., $12 W. Van Buren 

St., Chicago, Ill. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div., 

Springfield 2, Mass. 
Mykroy, Inc., 1917 N. Springfield Ave., 

Chicago 47, Ill. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. National Vulcanized Fibre Co., Maryland 
Ave., Wilmington, Del. 

Northwest Plastics, Inc., 2333 University 
Ave., St. Paul 4, Minn. 

Oris Mfg. Co., Thomaston, Conn. Panelyte Div., St. Regis Paper Co., 230 Park Ave,, New York, N. Y. Parisian Novelty Co., 3510 S. Western 
Ave., Chicago 9, Ill. 

Penn Fibre & Specialty Co. 2030 E. West- 
moreland St., Philadelphia 34, Pa. 

Plax Corp., 133 Walnut St., Hartford, 
Conn. 

Precision Fabricators, Inc., 120 N. Fitz- 
hugh St., Rochester, N. Y. 

Printloid, Inc., 95 Mercer St., New York 
12, N. Y. 

Respro, Inc., Wellington Ave., Cranston, 
N. J. 

Richardson Co., Lockland, Ohio. 
Rogers Paper Mfg. Co., Manchester, Conn. 
Walter L. Schott Co., 9306 Santa Monica. 

Blvd., Beverly Hills, Calif. 
Surprenant Electrical Insulation Co., 84 Purchase St., Boston, Mass. 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 
Ucinite Co., 459 Watertown Ave., New- 

tonville, Mass. 
Waterbury Button Co., 835 S. Main St., 

Waterbury, Conn. 
Werner Co., Inc., R. D., 380 Second Ave., 

New York 10, N. Y. 
Westinghouse Electric Jr Mfg. Co., East 

Pittsburgh, Pa. 

Wilmington Fibre Specialty Co., Wilming- 
ton 99, Del. 

Worcester Moulded Plastics Co., 8 Graf- 
ton St., Worcester 8, Mass. 

STEATITE INSULATION 

American Lava Corp., Chattanooga, Tenn. 
Centralab Div. of the Globe Union, Inc., 

900 E. Keefe Ave., Milwaukee, Wisc. 
Cook Ceramic Co., 500 Prospect St., Tren- 

ton, N. J. 
Crowley & Co., Inc., Henry, 1 Central 

Ave., W. Orange, N. J. 
General Ceramics and Steatite Corp., 

Keasbey, N. J. 
General Electric Co., Schenectady, N. Y. 
Isolantite, Inc., 343 Cortlandt St., Belle- 

ville, N. J. 
Johnson Co., E. F., Waseca, Minn. 
Lapp Insulator Co., LeRoy, N. Y. 
Lenoxite Div., Lenox, Inc., 65 Prince St., 

Trenton, N. J. 
Locke Insulator Corp., Baltimore, Md. 
Louthan Mfg. Co., The, 2000 Harvey 

Avenue, E. Liverpool, Ohio 
National Porcelain Co., 400 Southard St., 

Trenton, N. J. 
National Tile Co., Anderson, Indiana 
Pacific Clay Products, 306 West Ave., Los 

Angeles, Calif. 
Pass & Seymour, Inc., Solvay Station, 

Syracuse, N. Y. 
Saxonburg Potteries, Saxonburg, Pa. 
Star Polcelain Co., The, Trenton, N. J. 
Steward Mfg. Co., D. M., Chattanooga, 

Tenn. 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. 
Wisconsin Porcelain Co., Sun Prairies, 

Wisc. 

Insulators 
Acme Folding Box Co., Inc., 141 East 25th 

St., New York, N. Y. 
Alden Products Co., 117 Main St., Brock- 

ton, Mass. 
American Lava Corp., Kruesi Bldg., Chat- 

tanooga, Tenn. 
American Phenolic Corp., 1830 S. 54th 

Ave., Chicago, Ill. 
Arens Controls, Inc., 2253 S. Halsted St., 

Chicago 8, Ill. 
Armstrong Cork Co., Lancaster, Pa. 
Burndy Engineering Co., 107 Eastern 

Blvd., New York, N. Y. 
Creative Plastics Corp., 963 Kent Ave., 

Brooklyn, N. Y. 
Electronic Mechanics, Inc., 70 Clifton Ave., 

Clifton, N. J. 
Electronic Supply Co., 207 Main St., Wor- 

cester, Mass. 
Fleron & Son, Inc., M. M., 113 N. Broad 

St., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 
Hanovia Chemical & Mfg. Co., 233 New 

Jersey & R. R. St., Newark, N. J. 
International Products Corp., Baltimore 

18, Md. 
Isolantite, Inc., 343 Cortlandt St., Belle- 

ville, N. J. 
Johnson Co., E. F., Waseca, Minn. 
Lapp Insulator Co., 31 Gilbert St., LeRoy, 

N. Y. 
Locke Insulator Corp., S. Charles & Crom- 

well Sts., Baltimore, Md. . 

McDanel Refractory Porcelain Co., 510- 
9th Ave., Beaver Falls, Pa. 

Mykroy, Inc., 1917 N. Springfield Ave., 
Chicago 47, Ill. 

National Co., 61 Sherman St., Malden, 
Mass. 

Parisian Novelty Co., 3510 S. Western 
Ave., Chicago 9, Ill. 

Philadelphia Mica Corp., 3515 N. 10 St., 
Philadelphia 40, Pa. 

Porcelain Products, Inc., 124 W. Front St., 
Findlay, Ohio 

Premax Products Div.,. Chisholm Ryder 
Co., College & Highland Aves., Ni- 
agara Falls, N. Y. 

Saxonburg Potteries, Saxonburg, Pa. 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. 
Taylor Fibre Co., Norristown, Pa. 
Thomas & Sons Co., R., Lisbon, Ohio 
Victor Insulators, Inc., Victor, N. Y. 
Waterbury Button Co., 835 S. Main St., 

Waterbury, Conn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
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1944-1945 DIRECTORY of 

MAST FOOTING and TOWER 
INSULATORS 

Lapp Insulator Co., 31 Gilbert St., Le Roy, 
N. Y. 

Locke Insulator Corp., S. Charles & Crom- 
well Sts., Baltimore, Md. 

Insulators, Vibration 
see Mountings 

Intercommunicators 
Amplifier Co. of America, 396 Broadway, 

New York N. Y. 
Ansley Radio Corp., 21-10 49th Ave., Long 

Island City, N. Y. 
Autocrat Radio Co. 3855 N. Hamilton 

Ave. Chicago, Ill. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Banks Mfg. Co., 1105 W. Lawrence Ave., 

Chicago, Ill. 
Bell Sound Systems, Inc., 1183 Essex Ave., 

Columbus Ohio 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago 39, Ili. 
Bogen Co., David, 663 Broadway, New 

York 12, N. Y. 
Bond Products Co., 13139 Hamilton Ave., 

Detroit, Mich. 
California Telephone & Elec. Co., 6075 W. 

Pico Blvd., Los Angeles 13, Calif. 
Cannon Electric Development Co., 3209 

Humboldt, Los Angeles 31, Calif. 
Dalmo Victor, Inc., 620 York St., San 

Francisco, Calif. 
De Wald Radio Mfg. Corp., 440 Lafayette 

St., New York, N. Y. 
Espey Mfg. Co., Inc., 305 E. 63rd St., New 

York, N. Y. 
Executone, Inc., 415 Lexington Ave., New 

York, N. Y. 
Federal Radio & Television Mfg. Co., 700 

E. Florence Blvd., Los Angeles 1, 
Calif. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, N. Y. 
Godfrey Mfg. Corp., 171 S. 2nd St., Mil- 

waukee, Wisc. 
Halstead Traffic Communications Corp., 

155 E. 44th St., New York, N. Y. 
Industrial Sound Products Co., 3597 Mis- 

sion St., San Francisco, Calif. 
Karadio Corp., 2233 University Ave., St. 

Paul, Minn. 
Kegron Mfg. Co., Inc., 570 Lexington Ave., 

New York, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Lake Mfg. Co., 2323 Chestnut St., Oakland, 

Calif. 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Meck Industries, John, Plymouth, Ind. 
Megard Corp., 1601 S. Burlington, Los 

Angeles, Calif. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
National Intercommunicating Systems, 

2434 Montrose Ave., Chicago 18, Ill. 
Newcomb Audio Products Co., 2815 S. 

Hills St., Los Angeles 18, Calif. 
Operadio Mfg. Co., St. Charles, Ill. 
Oxford Tartak Radio Corp., 3911 S. Michi- 

gan Ave.. Chicago, Ill. 
Pacific Div. $endix Aviation Corp., 11600 

Sherman Way, North Hollywood, 
Calif. 

Philco Corp., Philadelphia, Pa. 
Powers Electronic & Communication Co., 

Glencove, L. I., N. Y. 
Radio Laboratories, Inc., 2701 California 

Ave., Seattle 6, Wash. 
Radio Corporation of America, Camden, 

N. J. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Regal Amplifier Mfg. Corp., 20 West 20th 

St, New York, N. Y. 
Remler Co., Ltd., 2101 Bryant St., San 

Francisco, Calif. 
Schulmerich Electronics, Inc., Sellersville, 

Pa. 
Select -O -Phone Co., 1012 Eddy St., Provi- 

dence, R. I. 
Setchell Carlson, Inc., 2233 University 

Ave., St. Paul 4, Minn. 
Simpson Mfg. Co., Inc., Mark, 188 West 

Fourth St., New York, N. Y. 
Talk -A -Phone Mfg. Co.. 1219 W. Van 

Buren St., Chicago, Ill. 

Telautograph Corp., 16 West 61st St., 
New York 23, N. Y. 

Telemotor Corp., 260 Fifth Ave., New 
York, N. Y. 

Templetone Radio Co., Mystic, Conn. 
Trav-Ler Karenola Radio & Television 

Corp., 1028 W. Van Buren St., Chi- 
cago, Ill. 

Trebor Radio Co., Pasadena, Calif. 
Victory Radio Corp., 155 West 72nd St., 

New York, N. Y. 
Warwick Mfg. Corp., 4640 W. Harrison St.. 

Chicago, Ill. 
Watterson Radio Mfg. Co., P. O. Box 54, 

Dallas 1, Texas. 
Webster Electric Co., 1900 Clark St., 

Racine, Wisc. 
Western Sound & Electric Laboratories, 

Inc., 3512 W. St. Paul Ave., Mil- 
waukee, Wisc. 

Zenith Electric Co., 152 W. Walton St., 
Chicago, Ill. 

Inverters 
Air -Way Electric Appliance Corp., 2101 

Auburn Ave., Toledo, Ohio 
Allis-Chalmers Mfg. Co., Milwaukee. Wisc. 
American Television & Radio Co., 300 E. 

Fourth St, St. Paul, Minn. 
Apex Electric Mfg. Co., 1070 E. 152nd St., 

Cleveland, Ohio 
Benwood Linze Co., 1815 Locust St., 

St. Louis, Mo. 
Carter Motor Co., 1608 Milwaukee Ave., 

Chicago, Ill. 
Chereton Products Co., 4801 Woodward 

Ave., Detroit 1, Mich. 
DeWald Radio Mfg. Corp., 440 Lafayette 

St., New York, N. Y. 
Diehl Mfg. Co., Somerville, N. J. 
Eclipse Aviation, Div. of Bendix Aviation, 

Bendix, N. J. 
Electric Specialty Co., 211 South St., 

Stamford, Conn. 
Electrical Engineering & Mfg. Co., Los 

Angeles, Calif. 
Electron Equipment Corp., 917 Meridian 

Ave., S. Pasadena, Calif. 
Electronic Laboratories, Inc., Indianapolis, 

Ind. 
General Electric Co., Schenectady, N. Y. 
Gibbs & Co., Thomas B., Div. of George 

W. Borg Corp., 814 Michigan St., 
Delavan, Wisc. 

Holtser-Cabot, Signal Division, 400 Stuart 
St, Boston 17, Mass. 

International Transformer Co., 396 Broad- 
way, New York, N. Y. 

Janette Mfg. Co., 556 W. Monroe St., 
Chicago, Ill. 

Leland Electric Co., 1501 Webster St., 
Dayton, Ohio 

Master Electric Co., 100 Davis Avenue, 
Dayton, Ohio 

Oak Mfg. Co., 1260 Clybourn Ave., Chi- 
cago 10, Ill. 

Pioneer Gen -E -Motor Co., 5841 Dickens 
Avenue, Chicago, Ill. 

Russell Electric Co., Chicago, Ill. 
Small Motors, Inc., 1322 Aston Ave., 

Chicago, Ill. 
Union Switch & Signal Co., Swissvale, 

Pa. 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 
Westinghouse Elec. & Mfg. Co., Lima, 

Ohio 
Wincharger Corp., 7th & Division, Sioux 

City, Iowa 

Irons 

ELECTRIC SOLDERING IRONS 

Acme Electric Heating Co., 1217 Wash- 
ington St, Boston, Mass. 

American Electrical Heater Co., 6110 Cass 
Ave., Detroit, Mich. 

Brach Mfg. Corp., L. S., 55 Dickerson St., 
Newark, N. J. 

Chase Brass & Copper Co., 236 Grand St, 
Waterbury 91, Conn. 

Cole Radio Works, 86 Westville Ave., Cald- 
well, N. J. 

Drake Electric Works, 3656 Lincoln Ave., 
Chicago, Ill. 

Eagle Plastics Corp., 23=10 Bridge Plaza 
S., Long Island City, N. Y. 

Electric Soldering Iron Co., Deep River, 
Conn. 

General Electric Co., Schenectady, N. Y. 

Good All Electric, 320 N. Spruce St., 
Ogalala, Nebr. 

Hexacon Electric Company, 161 W. Clay 
Ave., Roselle Park, N. J. 

Ideal Commutator Dresser Co., 1631 Park 
Ave., Sycamore, Ill. 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

Jackson Electro Corp., 124 Sleeker St., 
New York, N. Y. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. 

Kelnor Mfg. Co., Central Tower Bldg., 
San Francisco, Calif. 

Landers, Frary & Clark, 47 Center St., 
New Britain, Conn. 

Lenk Mfg. Co., Newton Lower Falls, Mass. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Sound 

6245 Lexington Ave., Hollywood, Calif. 
Sta -Warm Electric Co., 565 N. Chestnut 

St., Ravenna, Ohio 
Stanley Works, New Britain, Conn. 
Trent Co., Harold E., 55th St. & WYalus- 

ing Ave.. Philadelphia 27, Pa. 
Ungar, Inc., Harry A., 615 Ducommun St., 

Los Angeles, Calif. 
Vasco Electrical Mfg. Co., 4116 Avalon 

Blvd., Los Angeles, Calif. 
Vulcan Electric Co., 600 Broad St., Lynn, 

Mass. 
Wellmade Electric Mfg. Co., Railroad Sq. 

& Church St., Torrington, Conn. 

Jacks 
see also Plugs 

A.B.C. Products, Inc., 11952 Montana Ave., 
W. Los Angeles, Calif. 

Aircraft Products Co., 3502 E. Pontiac St., 
Fort Wayne, Ind. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Phenolic Corp., 1830 S. 54th 
AVe., Chicago, Ill AmericanC 
152 MacQuesten pkw Y Hardware 

S. Mt Ver- 
non, N. Y. 

Audio Development Co., 2833 13th Ave., 
S. Minneapolis, Minn. 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Automatic Metal Products Co., 315 Berry 
St., Brooklyn, N. Y. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Birnbach Radio Co., 145 Hudson St., 
New York, N. Y. 

Bud Radio, Inc., 2118 E. 55th St, Cleve - 
cago, Ill. 

Connecticut Telephone & Elec. Div. of 
Great American Industries, Inc., 70 
Brittania St., Meriden, Conn. 

Eby, Inc., Hugh H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

Electronic Products Mfg. Corp., 7300 
Huron River Drive, Dexter, Mich. 

Federal Mfg. & Engrg. Corp., 199 Steuben 
St., Brooklyn, N. Y. 

General Radio Co., 30 State St., Cam- 
bridge 39, Mass. 

Gits Molding Corp., 4600 Huron St., Chi- 
cago, Ill. 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

Johnson Co., E. F., Waseca, Minn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Mallory & Co., P. R., 3029 E. Washing- 

ton St., Indianapolis, Ind. 
Mossman, Inc., Donald P., 6133 North- 

west Highway, Chicago 31, Ill. 
National Fabricated Products, 2650 Bel- 

den Ave., Chicago 4, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Standard Electric Time Co., 89 Logan St., 

Springfield, Mass. 
Telephonics Corp., 350 West 31st St., 

New York, N. Y. 
Trav-ler Karenola Radio & Television 

Corp., 1028 W. Van Buren St., Chi- 
cago, Ill. 

Ucinite Co., 459 Watertown Ave., New- 
tonville, Mass. 

Universal Microphone Co., 424 Warren 
Lane, Inglewood 31, Calif. 

Winters & Crampton Corp., 150 Wilson 
Ave., Grandville, Mich. 

Wood Electric Co., Inc., C. D., 826 Broad- 
way, New York, N. Y. 
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ELECTRONIC and ALLIED PRODUCTS 

Keys and Coding Equip- 
ment 
Alden Products 

ton, Mass. 
American Radio 

MacQuesten 
N. Y. 

Bud Radio, Inc., 
Ohio 

Bunnell & Co., J. H., 215 Fultc i St., 
New York, N. Y. 

Clare & Co., C. P., 4719 Sunnyside Ave., 
Chicago 30, Ill. 

Electro -Medical Laboratory, Inc., Hollis- 
ton, Mass. 

Federal Manufacturing & Engineering 
Corp., 199-217 Steuben St., Brooklyn, 
N. Y. 

Fleron & Son, Inc., M. M., 113 N. Broad 
St., Trenton, N. J. 

Foote Pierson & Co., Inc., 75 Hudson St., 
Newark 4, N. J. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

Gits Molding Corp., 4600 Huron St., Chi- 
cago, Ill. 

Gray Manufacturing Co., 16-30 Arbor St., Hartford, Conn. 
Haydon Mfg. Co., Forestville, Conn. 
McElroy Manufacturing Corp., 82 Brook- 

line Ave., Boston, Mass. 
Remler Oo., 2101 Bryant St., San Fran- 

cisco 10, Calif. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago 12, Ill. 
Simpson Mfg. Co., Inc., Mark, 188 W. Fourth St., New York, N. Y. 
Telegraph Apparatus Co., 325 W. Huron 

St., Chicago, Ill. 
Telephonics Corp., 350 West 31st St., 

New York 1, N. Y. 
Teleplex Co., 107 Hudson St., Jersey City, 

N. J. 
Vibroplex Co., Inc., 833 Broadway, New 

York, N. Y. 
Wallace & Tiernan Products, Inc., Belle- 

ville, N. J. 
Winslow Co., Inc., 9 Liberty St., Newark, 

N. J. 

Co., 117 Main St., Brock - 

Hardware Co., Inc., 152 
Pkway. S., Mt. Vernon, 

2118 E. 55 St., Cleveland, 

Knobs 
see Dials 
also Pointers 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Insulator Corp., New Freedom, 
Pa. 

American Radio Hardware Co., Inc., 152 
MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Bud Radio, Inc., 2118 E. 55th St, Cleve- 
land, Ohio 

Creative Plastics Corp., 975 Kent Ave., 
Brooklyn, N. Y. 

Crowe Name Plate & Mfg. Co., 3701 
Ravenswood Ave., Chicago,. Ill. 

Doyen Co., 191 Central Ave., Newark 4, 
N. J. 

Davies Molding Co., Harry, 1428 N. 
Wells St., Chicago 10, Ill. 

Eby, Inc., Hugh H., 18 W. Chelton Ave., Phlladelphiaa 13, Pa. 
Eclipse Moulded Products Co., 5151 North 

32nd St., Milwaukee 9, Wisc. 
Emeloid Co., 291 Laurel Ave., Arlington, 

N. J. 
Emerson Radio & Phonograph Corp., 111 Eighth Ave., New York, N. Y. Erie Resistor Corp., 640 W. 12 St, Erie, 

Pa. 
Garfield Mfg. Co., Garfield, N. J. 
Gemloid Corp., 79-10 Albion Ave., Elm- hurst, N. Y. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. 
General Radio Co., 30 State St., Cam- bridge 39, Mass. 
Gits Molding Corp., 4600 Huron St., Chicago, Ill. 
Good All Electric, 320 N. Spruce St., Ogalala, Nebr. 
Imperial Molded Products Corp., 2925 W. Harrison St., Chicago, Ill. Insulation Mfg. Co., 11 New York Ave., Brooklyn, N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. Kurz Kasch, Inc., 1.415 S. Bway, Dayton, 
Ohio 

Mallory & Co., P. R., 3029 E. Washington 
St., Indianapolis, Ind. 

Millen Mfg. Co., James, 150 Exchange St., Malden. Mass. 

Mykroy, Inc., 1917 N. Springfield Ave., 
Chicago 47, Ill. 

National Co., 61 Sherman St., Malden, 
Mass. 

New England Radiocrafters, 1156 Com- 
monwealth Ave., Brookline, Mass. 

Philmore Mfg. Co., 113 University Pl.. 
New York, N. Y. 

Radio City Products Co., 127 West 26th 
St., New York, N. Y. 

Richardson Co., Lockland, Ohio 
Rogan Brothers, 2001 S. Michigan Ave., 

Chicago, Ill. 
Syracuse Ornamental Co., 581 So. Clinton 

St., Syracuse, N. Y. 
Victory Mfg. Co., 1722 W. Arcade Place, 

Chicago 12, Ill. 
Worcester Moulded Plastics Co., 8 Graf- 

ton St., Worcester, Mass. 

Lacquer 
see Finishes 

Lights 
DIAL LIGHTS 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Carlton Lamp Corp., 730 South 13th St., 
Newark, N. J. 

Cinch Mfg. Corp., 2335 W. Van Buren 
St., Chicago, Ill. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 Hubbard St., 
Chicago, Ill. 

Emerson Radio & Phonograph Corp., 111 Eighth Ave., New York, N. Y. 
General Electric Co., Schenectady, N. Y. 
Kellogg Switchboard & Supply Co., 6650 S. 

Cicero Ave., Chicago 38, Ill. 
Kopp Glass, Inc., 1 E. 42nd St., New York 

17, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
National Union Radio Corp., 15 Wash- 

ington St., Newark 2, N. Y. 
Signal Indicator Corp., 894 Broadway, 

New York 3, N. Y. 
Tung -Sol Lamp Works, Inc., 95 Eighth 

Ave., Newark, N. J. 
Westinghouse Lamp Div., Westinghouse 

Elec. & Mfg. Co., Bloomfield, N. J. 

PILOT LIGHTS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. Bryant Electric Co., 1421 State St., Bridge- 
port, Conn. 

Bardwell & McAllister, 7636 Santa Monica 
Blvd., Hollywood, Calif. 

Carlton Lamp Corp., 730 South 13th St., Newark, N. J. 
Conn, Ltd., C. G., Elkhart, Ind. 
Dial Light Co. of America, Inc., 900 Broad- 

way, New York 3, N. Y. Drake Mfg. Co., 1713 W. Hubbard St., 
Chicago, Ill. 

Franklin Mfg. Corp., A. W., 175 Varick 
St., New York, N. Y. 

General Electric Co., Schenectady, N. Y. Gothard Mfg. Co., 1300 North 9th St., 
Springfield, Ill. Hart Mfg. Co., 110 Bartholomew Ave., Hartford 2, Conn. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. Kirkland Co., H. R., 8-10 King St., Morris- 
town, N. J. 

Kopp Glass, Inc., 1 E. 42nd St., New 
York 17, N. Y. 

Kulka Electric Mfg. Co., Inc., 30 South 
St., Mt. Vernon, N. Y. 

Mallory & Co., Inc., 3029 E. Washington 
St., Indianapolis, Ind. 

National Union Radio Corp., 15 Wash- 
ington St, Newark 2, N. Y. Pass & Seymour, Inc., Solvay Station, 
Syracuse, N. Y. 

Signal Indicator Corp., 894 Broadway, 
New York, N. Y. 

Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Westinghouse Lamp Div., Westinghouse 
.Elec. & Mfg. Co., Bloomfield, N. J. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Wood Electric Co., Inc., C. D., 826 Broad- 
way, New York, N. Y. 

Lines 
COAXIAL LINES 

R, l':11,1, 

Locknuts 
see Nuts 

Lockwashers 
see Washers 

Loudspeakers 
Altee Lansing Corp., 1680 N. Vine St, Los 

Angeles 10, Cal. 
Atlas Sound Corp., 1443 39th St., Brook- 

lyn, N. Y. 
Austin Electronic Mfg. Co., Warren, Pa. 
Best Mfg. Co., 1200 Grove St., Irvington, 

N. J. 
Boom Electric Amplifier Corp., 1227 W. 

Washington Blvd., Chicago, Ill. 
California Telephone & Elec. Co., 6075 W. 

Pico Blvd., Los Angeles 35, Calif. 
Chicago Sound Systems Co. 2124 S. Mich- 

igan Ave., Chicago, Ili. 
Cinaudagraph Speakers, Inc., 3911 S. 

Michigan Ave., Chicago, Ill. 
Dilks, Inc., Norwalk, Conn. 
Flock Process Corp., 53 W. 21st St., New 

York 10, N. Y. 
Gates Radio Co., 220 Hampshire St., 

Quincy, Ill. 
General Electric Co., Schenectady, N. Y. 
Guided Radio Corp., 100 Sixth Ave., New 

York, N. Y. 
Hallicrafters Co., 2611 Indiana Ave., 

Chicago, Ill. 
Jensen Radio Mfg. Co., 6601 S. Laramie 

Ave., Chicago, Ill. 
Langevin Co., Inc., 37 W. 65th St., New 

York. N. Y. 
Leotone Radio Co., 63 Dey St., New York 

7, N. Y. 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
National Co., 61 Sherman St., Malden, 

Mass. 
National Scientific Products Co., 5013 N. 

Kedzie Ave., Chicago 25, Ill. 
Olesen Illuminating Co., Ltd., Otto, 1560 

Vine St., Hollywood 28, Calif. 
Operadio Mfg. Co., 13th & Indiana Sts., 

St. Charles, Ill. 
Oxford Tartak Radio Corp., 3911 S. 

Michigan Ave., Chicago, Ill. 
Permofiux Corp., 4916 W. Grand Ave., 

Chicago, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Powers Electronic & Communication Co., 

Inc., Glen Cove. N. Y. 
Quam-Nichols Co., 526 East 33rd Place, 

Chicago, Ill. 
Bacon Electric Co., Inc., 52 E. 19th St., 

New York 3, N. Y. 
Radio Speakers, Inc., 221 E. Cullerton St., 

Chicago, Ill. 
Radio Corp. of America, Camden, N. J. 
Rola Co., Inc., 2530 Superior Ave., Cleve- 

land, Ohio 
Schulmerich Electronics Co., Sellersville, 

Pa. 
Simpson Mfg. Co., Mark, 188 West Fourth 

St., New York, N. Y. 
University Laboratories, 225 Varick St,' 

New York, N. Y. 
Utah Radio Products Co., 820 Orleans St., 

Chicago, Ill. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 

Lugs & Terminals 
Aircraft Products Co., 3502 E. Pontiac 

St., Fort Wayne, Ind. 
Aircraft -Marine Products, Inc., 1523 N. 

4th St., Harrisburg, Pa. 
American Brass Co., Waterbury, Conn. 
Atlas Products Corp., 30 Rockefeller 

Plaza, New York 20, N. Y. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 55, Ill. 
Burndy Engineering Co., 107 Eastern 

Blvd., New York 54, N. Y. 
Cinch Mfg. Corp., 2335 W. Van Buren St., 

Chicago, Ill. 
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Cole-Hersee Co., 54 Old Colony Ave., 
Boston 27, Mass. 

Cook Electric Co., 2700 Southport Ave., 
Chicago, Ill. 

Dante Electric Mfg. Co., Bantam, Conn. 
Dossert & Co., 242 W. 41st St., New York, 

N. Y. 
Eastern Specialty Co., 3617-19 N. Eighth 

St., Philadelphia, Pa. 
Electric Auto -Lite Co., Wire Div., Port 

Huron, Mich. 
Federal Screw Products Co., 224 W. Huron 

St., Chicago 17, Ill. 
Franklin Mfg. Corp., A. W., 175 Varick 

St., New York, N. Y. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. 
General Electric Co., Bridgeport, Conn. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Grammes & Sons, Inc., L. F., 344 Union 

St., Allentown 2, Pa. 
Harvey Radio Laboratories, Inc., 447 

Concord Ave., Cambridge,. Mass. 
Heyman Mfg. Co., Kenilworth, N. J. 
Ideal Clamp Mfg. Co., 202 Bradford St., 

Brooklyn, N. Y. 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
Industrial Screw & Supply Co., 713 W. 

Lake St., Chicago 25, Ill. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Johnson Co., E. F., Waseca, Mimi. 
Jones, Howard B., 2300 Wabansia Ave., 

Chicago, Ill. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago, Ill. 
Krueger & Hudepohl, 232-8 Vine St., 

Cincinnati 5, Ohio 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Manufacturers Screw Products, 216 W. 

Hubbard St., Chicago, Ill. 
Morse Co., Frank W., 301 Congress St., 

Boston, Mass. 
National Fabricated Products, 2650 Bel - 

deh Ave., Chicago 4, Ill. 
Penn -Union Electric Corp., 315 State St., 

Erie, Pa. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Radex Corp., 1322 Elston Ave., Chicago 

22, Ill. 
Rajah Co., Locust Ave., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, 

Mich. 
Smith Mfg. Co., Nathan R., 105 Pasadena 

Ave., S. Pasadena, Calif. 
Stewart Stamping Corp., 621 East 216th 

St, New York, N. Y. 
Stimpson Co., Edwin B., 74 Franklin Ave., 

Brooklyn, N. Y. 
Thomas & Betts Co., 36 Butler St., Eliza, 

beth, N. J. 
Thompson -Bremer & Co., 1640 W. Hub- 

bard St., Chicago, Ill. 
Waterbury Button Co., 835 S. , Main St., 

Waterbury, Conn. 
Zierick Mfg. Co., 385 Gerard Ave., New 

York, N. Y. 

Machines 
COIL WINDING MACHINES 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Armature Coil Equipment, Inc., 2605 Vega 
Ave., Cleveland 3, Ohio 

Chapman Electrical Works, P. E., 1820 
Chouteau Ave., St. Louis, Mo. 

Electric Service Manufacturing Co., 17th 
& Cambria Sts., Philadelphia, Pa. 

Essex Electronics, 1060 Broad St., Newark 
2, N. J. 

Federal Instrument Co., 3931 -47th Ave., 
Long Island City 4, N. Y. 

Good All Electric, 320 N. Spruce St., 
Ogalala, Neb. 

Guthman & Co., Edwin I., 15 S. Throop St, 
Chicago, Ill. 

Ideal Commutator Dresser Co., 1631 Park 
Ave., Sycamore Ill. 

Kahle Engrg. Co., 1307 Seventh St., North 
Bergen, N. J. 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Meissner Mfg. Co., Mt. Carmel, Ill. 
' Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Potter & Rayfield, Inc., Hemphill Ave., 

Atlanta, Ga. 
Sickles Co., F. W., 165 Front St., Chicopee, 

Mass. 

Small Motors, Inc., 1322 Elston Ave., 
Chicago, Ill. 

Standard Coil Products Co., 2329 N. Pul- 
aski Road, Chicago 18, Ill. 

Stevens Machinery Co., 1461 W. Grand 
Ave., Chicago, Ill. 

Universal Winding Co., 1655 Elmwood 
Ave., Cranston 3, R. I. 

MARKING MACHINES 

see Plastics & Metal Marking 

TUBE MANUFACTURING MACHINES 

Eisler Engineering Co., 740 S. 13th St., 
Newark 3, N. J. 

Electronic Manufacturing Co., 20 Orange 
St., Newark 2, N. J. 

Engineering Co., 27 Wright St., Newark, 
N. J. 

Kahle Engineering Corp., 1307 Seventh 
St., North Bergen, N. J. 

Radio Corp. of America, Camden, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 

Magnesium 
see Metals 

Magnets 
PERMANENT MAGNETS 

Advance Transformer Co., 14 N. May St., 
Chicago, Ill. 

Arnold Engrg. Co., 147 E. Ontario St., 
Chicago, Ill. 

Cinaudagraph Corp., 2 Selleck St., Stam- 
ford, Conn. 

Crucible Steel Co. of America, 405 Lex- 
ington Ave., New York 17, N. Y. 

General Electric Co., Schenectady, N. Y. 
Indiana Steel Products Co., 6 N. Michigan 

Ave., Chicago, Ill. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Simonds Saw & Steel Co., Lockport, N. Y. 
Taylor -Wharton Iron & Steel Co., High - 

bridge, N. J. 
Thomas & Skinner Steel Products Co., 

1120 E. 23d St., Indianapolis, Ind. 
Tri -United Plastics Corp., 20-30 Grand 

Ave., Brooklyn 5, N. Y. 
Westinghouse Electric Mfg. Co., East 

Pittsburgh, Pa. 

Metal Marking Machines_ 
see I'I;,sties S Metal Marking 

Metal Plating on Plastics_ 
see Plating -Metal 

Metals 
ALUMINUM 

Aluminum Co. of America, Gulf Bldg., 
Pittsburgh Pa. 

Aluminum Finishing Corp., 1119 E. 22nd 
St, Indianapolis, Ind. 

Belmont Smelting & Refining Co., 330 Bel- 
mont Ave., Brooklyn 7, N. Y. 

Fairmont Aluminum Co., Fairmont, West 
Va. 

Reynolds Metal Co., Federal Reserve 
Bldg., Richmond, Va. 

Uniform Tubes, Shurs Lane & Lauriston 
St.. Ròxborough, Philadelphia, Pa. 

MAGNESIUM 

American Magnesium Corp., 2210 Har- 
vard Ave., Cleveland, Ohio 

Belmont Smelting & Refining Works, Inc., 
330 Belmont Ave., Brooklyn 7, N. Y. 

Bohn Aluminum & Brass Corp., Lafayette 
Bldg., Detroit, Mich. 

Dow Chemical Co., Midland, Mich. 
General Plate Div., Metals & Controls 

Corp., 34 Forest St, Attleboro, Mass. 

NICKEL 

Ingersoll Steel & Disc Co;, New Castle, 
Ind. 

International Nickel Co., 67 Wall St., 
New York, N. Y. 

Lukens Steel Co., Coatesville, Pa. 
Riverside Metal Co., Riverside, N. J. 
Superior Metal Corp., Clearing, Ill. 

POWDERED METAL PRODUCTS . 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

American Electro Metal Corp., 320 
Yonkers Ave., Yonkers, N. Y. 

Belmont Smelting & Refining Works, Inc., 
330 Belmont A\e., Brooklyn 7, N. Y. 

Bound Brook Oil -Less Bearing Co., Bound 
Brook, N. J . 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Chrysler Corp., Amplex Div., Detroit, 
Mich. 

Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland, Ohio 

Crowley & Co., Inc., Henry L., West 
Orange, N. J. 

Ferrocart Corp.' of America, Hastings - 
on -Hudson, N. Y. 

Foote Mineral Co., 1609 Summer St., 
Philadelphia, Pa. 

General Aniline Works, Div. of General 
Aniline & Film Corp., 435 Hudson 
St, New York, N. Y. 

Handy & Harman, 82 Fulton St., New 
York, N. Y. 

Johnson Bronze Co., Newcastle, Pa. 
Keystone Carbon Co., Inc., 1935 State St., 

St. Mary's, Pa. 
Magna Mfg. Co., 444 Madison Ave., New 

York, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Mepham Corp., G. S., 2001 Lynch Ave., 

East St. Louis, Ill. 
Moraine Products Div., General Motors 

Corp., Dayton, Ohio 
National Lead Co., 111 Broadway, New 

York, N. Y. 
North American Philips Co., 100 East 

42nd St., New York, N. Y. 
Powder Metallurgy Corp., 30-48 Green - 

point Ave., Long ls.aud City, N. Y. 
Stackpole Carbon Co., St. Mary's, Pa. 
United States Graphite Co., Saginaw, 

Michigan 

SPECIAL METALS 

Alrose Chemical Co., Cranston, R. I. 
American Platinum Works, New Jersey, 

R. R. Ave., at Oliver St., Newark, N.J. 
Baker & Co., 113 Astor St., Newark 9, N.J. 
Belmont Smelting & Refining Works, Inc., 

330 Belmont Ave., Brooklyn 7, N. Y. 
Bishop & Co., Platinum Works, J., 

12 Channing Ave., Malvern, Pa. 
Brainin Co., C. S., 233 Spring St., New 

York, N. Y. 
Bud Radio, Inc., 2118 E. 55th St., Cleve- 

land, Ohio. 
Callite Tungsten Corp., 544 39th St., 

Union City, N. J. 
Chase Brass & Copper Co., Waterbury 91, 

Conn. 
Chace Co., W. M., 1600 Beard Ave., 

Detroit, Mich. 
Cleveland Tungsten, Inc., 10200 Meech 

Ave.. Cleveland, Ohio 
Cohn & Co., Sigmund, 44 Gold St., New 

York, N. Y. 
Cross, . H., 15 Beekman St., New York, 

N. Y. 
Driver Co.. William B., Newark, N. J. 
Driver Harris Co., Harrison, N. J. 
Fansteel Metallurgical Corp., 2200 Sheri- 

dan Rd., No. Chicago, Ill. 
Foote Mineral Co., 1609 Superior St.. 

Philadelphia, Pa. 
General Plate Div. Metals & Controls 

Corp., 34 Forest St., Attleboro, Mass. 
Goldsmith Bros. Smelting & Refining Co., 

58 E. Washington St, Chicago, Ill. 
Handy & Harman, 82 Fulton St, New 

York, N. Y. 
Haydn Bros., Mt. Bethel Rd., Plainfield, 

N. J. 
Haynes Stellite Co., Kokomo, Ind. 
International Nickel Co., 67 Wall St., New 

New York 5, N. Y. 
Jelliff Mfg. Corp., C. 0., 200 Pequot Ave., 

Southport, Conn. 
King Laboratories, Inc., 205 Oneida St., 

Syracuse 4, N. Y. 
Makepeace Co., D. E., Attleboro, Mass. 
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ELECTRONIC and ALLIED PRODUCTS 

Ney Co., J. M., Hartford, Conn. 
North American Philips Co., Inc., 100 

East 42nd St., New York 17, N. Y. 
Philadelphia Rust -Proof Co., 3229 Frank - 

ford Ave., Philadelphia 34, Pa. (elec- 
troplating & treating) 

Rapid Electroplating Process, Inc., 1414 
S. Wabash Ave., Chicago, Ill. (electro- 
plating & treating) 

Scovill Mfg. Co., 99 Mill St., Waterbury 91, 
Conn. 

Simonds Saw & Steel Co., Lockport, N. Y. 
Sirian Wire & Contact Co., 260 Sherman 

St., Newark, N. J. 
Swedish. Iron & Steel Corp., 17 Battery 

Place. New York, N. Y. 
Western Cartridge Co., East Alton, Ill. 
Westinghouse Lamp Div., Westinghouse 

Electric & Mfg. Co., Bloomfield, N. J. 
Wilson Co., H. A., 105 Chestnut St., 

Newark, N. J. 

STEEL ELECTRICAL 

Allegheny -Ludlum Steel Corp., Oliver 
Bldg., Brackenridge, Pa. 

American Rolling Mill Co., Curtis St., 
Middletown, Ohio 

American Steel & Wire Co., Rockefeller 
Building, Cleveland, Ohio 

Carnegie -Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh, Pa. 

Crucible Steel Co. of America, 405 Lex- 
ington Ave., New York, N. Y. 

Empire Steel Corporation, N. Bowman 
St., Mansfield, Ohio 

Follansbee Steel Corp., Third & Liberty 
Sts., Pittsburgh, Pa. 

Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Ninth & Lowell 

Sts., Newport, Ky. 
Republic Steel Corp., Republic Bldg., 

Cleveland, Ohio 
Thomas Steel Co., Delaware Ave., Warren, 

Ohio 
Union Drawn Steel Div., Republic Steel 

Corp., Harsh Ave., S. E. Massillon, 
Ohio 

Wheeling Steel Corp., Wheeling Steel Corp. 
Bldg., Wheeling, W. Va. 

Youngstown Steet & Tube Co., Stambaugh 
Bldg., Youngstown, Ohio 

THERMOSTATIC METALS 

Baker & Co., 113 Astor St., Newark 9, 
N. J. 

Brainin Co., C. S., 233 Spring St., New 
York, N. Y. 

Callite Tungsten Corp., 544 39th St., Union 
City, N. J. 

Chace Co., W. M., 1600 Beard Ave., 
Detroit, Mich. 

General Plate Div., Metals & Controls 
Corp., 34 Forest St., Attleboro, Mass. 

Mallory Co., P. R., 3029 E. Washington 
St., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut St., 
Newark, N. J. 

Meters 
AMMETERS 

Boes Co., W. W., 3001 Salem Ave., Dayton 
3, Ohio 

Bristol Co., Waterbury 91, Conn. 
Burlington Instrument Co., 316 Valley St., 

Burlington, Iowa 
Carson Micrometer Corp., P. O. Box 57, 

Little Falls, N. J. 
uolumbla Electric Mfg. Co., 4519 Hamil- 

ton Ave. N. E., Cleveland, Ohio 
De Jur-Amsco Corp., 6 Bridge St., Shelton, 

Conn. 
Electric Auto -Lite Corp., Toledo 1, Ohio 
Electric Heat Control Co., 9123 Inman 

Ave., Cleveland 5, Ohio 
Electronic Development Co., 2055 Harney 

St., Omaha 2, Nebr. 
Esterline-Angus Co., P. O. Box 597, In- 

dianapolis, Ind. 
Ferranti Electric, Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
G -M Laboratories Inc., 4313 N. Knox Ave., 

Chicago 32, Ill. 
General Electric Co., Schenectady, N. Y. 
Heyer Products Co., Inc., 481 Cortland St., 

Belleville 9, N. J. 
Hickock Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Hoyt Electrical Instrument Works, Bos- 

ton, Mass. 
J. B. T. Instruments, Inc., 441 Chapel St., 

New Haven 8, Conn. 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Meck Industries, John, Plymouth, Ind. 
Meters, Inc., 915 Riveria Drive, Indian- 

apolis, Ind. 
Norton Electrical Instrument Corp., 79 

Hilliard St. Manchester, Conn. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, L. I., N. Y. 
Radio Corp. of America, Camden, N. J. 
Rawson Electrical Instrument Co., 110 

Potter St., Cambridge, Mass. 
Readrite Meter Works, College Ave., Bluff- 

ton, Ohio 
Reliance Instrument Co., 715 N. Kedzie 

Ave., Chicago, ill. 
Rhamstine, J. Thos., 301 Beaubien St., 

Detroit 26, Mich. 
Bieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Simpson Electric Co., 5200-16 W. Kinzie 

St., Chicago 24, Ill. 
Sun Mfg. Co., 6323 Avondale Ave., Chi- 

cago, Ill. 
Superior Instruments Co., 227 Fulton St., 

New York, N. Y. 
Supreme Instruments Corp., Greenwood, 

Miss. 
Thwing-Albert Instrument Co., Penn St., 

& Pulaski Ave., Philadelphia 4, Pa. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 
Western Electro -Mechanical Co., Inc., 300 

Broadway, Oakland, Calif. 
Westinghouse Electric & Mfg.' Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Freylinghuysen Ave., Newark 5, N. J. 

FIELD INTENSITY METERS 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Fada Radio & Electric Co., Inc., 30-20 
Thomson Ave., Long Island City, N.Y. Freed Radio Corp., 200 Hudson St., New 
York, N. Y. 

General Communication Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co. Schenectady, N. Y. 
Marion Instrument Co., Manchester, N. H. 
Measurements Corp., Boonton, N. J. 
Radio Corp. of America,. Camden, New 

Jersey 

FREQUENCY METERS 

Aero Communications, Inc., 231 Main St., 
Hempstead, L. I., N. Y. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bendix Radio, Div. of Bendix Aviation 
Corp., Baltimore, Md. ' 

Biddle Co., James G., 1213 Arch St., 
Philadelphia, Pa. 

Browning Laboratories, Inc., 750 Main 
St., Winchester, Mass. 

Burlington Instrument Corp., 316 Valley 
St., Burlington Iowa Burnett Radio Lab.,Wm. W. L., 4814 
Idaho St., San iego, Calif. 

Cambridge Instrument Co., Grand Central 
Terminal, New York, N. Y. 

Conn Ltd., C. G., Elkhart, Ind. 
Doolittle Radio, Inc., 7421 Loomis Blvd., 

Chicago, Ill. 
Erco Radio Laboratories, Inc., Fenimore 

Ave., Hempstead, N. Y. 
Espey Mfg. Co., Inc., 305 East 63rd St., 

New York, N. Y. 
Esterline-Angus Co., P. O. Box 596, 

Indianapolis, Ind. 
Fada Radio & Electric Co., Inc., 30-20 

Thomson Ave., Long Island City, N.Y. 
Ferris Instrument Co., Boonton, N. J. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Gurley, W. & L. E., 514 Fulton St., Troy. 

N. Y. 
Harvey Radio Laboratories, Inc., 447 Con- 

cord Ave., Cambridge, Mass. 
Herbach & Rademan Co., 522 Market St., 

Philadelphia, Pa. 

Hewlett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif. 

Hickok Electrical Instrument Co., 10514 
Dupont Ave. Cleveland, Ohio 

Higgins Industries, Inc., 2221 Warwick 
Ave., Santa Monica, Calif. 

Hoffman Radio Corp., 3430 S. Hill St., 
Los Angeles 7, Calif. 

J -B -T Instruments, Inc., 441 Chapel St., 
New Haven 8, Conn. 

Jefferson, Inc., Ray, 40 E. Merrick Rd., 
Freeport, Long Island, N. Y. 

Lampkin Laboratories, Bradenton, Fla. 
Lavoie Laboratories, Mattawan -Freehold 

Rd., Morganville, N. J. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Link, Fred M., 125 West 17 St., New 

York N. Y. 
Millen Meg. Co., James, 150 Exchange St., 

Malden, Mass. 
North American Philips Co., Inc., 10.0 

East 42nd St., New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Transceiver Labs., Inc., 8627 115th 

St., Richmond Hill, N. Y. 
Rex Rheostat Co., 3 Foxhurst Rd., Bald- 

win, N. Y. 
Bieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Roller -Smith Co., Bethlehem, Pa. 
Shuttig & Co., 9th & Kearney St., N.E., 

Washington 24, D. C. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, New York 
Transmitter Equipment Co., 345 Hudson 

St., Neie York, N. Y. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 

GALVANOMETERS 

Boes Co., W. W., 3001 Salem Ave., Dayton, 
Ohio 

Brush Development Co., 3311 Perkins 
Ave., Cleveland, Ohio 

Cambridge Instrument Co., Grand Central 
Terminal, New York, N. Y. 

Central Scientific Co., 1700 Irving Park 
Blvd., Chicago, Ill. 

Communication Measurements Laboratory, 
120 Greenwich St., New York, N. Y. 

Consolidated Engineering Corp., 1255 E. 
Green St., Pasadena, Calif. 

DeJur Amsco Corp., 6 Bridge St., Shel- 
ton, Conn. 

Engelhard, Inc., Charles, 233 New Jersey 
R. R. Ave. Newark 5, N. J. 

Fisher Scientific Co., 711 Forbes St., 
Pittsburgh, Pa. 

G -M Laboratories, Inc., 4313 N. Knox 
Aye., Chicago 32, Ill. 

General Electric Co., Schenectady, N. Y. 
Geophysical instrument Co., Key Blvd. & 

Nash St., Arlington, Va. 
Hathaway Instrument Co., 1315 S. Clark- 

son St., Denver, Colo. 
Heiland Research Corp., 130 East Fifth 

St., Denver 9, Colo. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
J -B -T Instruments, Inc., 441 Chapel St., 

New Haven 8, Conn. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44 Pa. 
Marion Instrument Co., Manchester, N. H. 
Metron Instrument Co., 432 Lincoln St., 

Denver, Colo. 
Miller Corp., Wm., 362 W. Colorado St., 

Pasadena, Calif. 
Pfaltz & Bauer, Inc., 350 Fifth Ave., New 

York, N. Y. 
Rawson Electrical Instrument Co., 110 

Potter St., Cambridge. Mass. 
Roller -Smith Co., Bethlehem, Pa. 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Sanborn Co., 39 Osborne St., Cambridge 

Mass. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Simpson Electric Co., 5218 W. Kinzie St., 

Chicago 24, Ill. 
Tagliabue Mfg. Co., C. J., 540 Park Ave., 

Brooklyn 5, N. Y. 
Thwing-Albert Instrument Co., Penn St. 

& Pulaski Ave., Philadelphia 4, Pa.. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Welch Scientific Co., W. K. 1515 Sedg- 

wick St., Chicago 54, Ill. 
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1944-1945 DIRECTORY of 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Winslow Co., 9 Liberty St., Newark, N. J. 

LIGHT METERS 

DeJur-Amsco Corp., 6 Bridge St., Shelton, 
Conn. 

General Electric Co., Schenectady, N. Y. 
Hickok 'Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Pfaltz & Bauer, Inc., 350 Fifth Ave., New 

York, N. Y. 
Photovolt Corp., 95 Madison Ave., New 

York, N. Y. 
Pho-Tron Instrument Co., 5713 Euclid 

Ave., Cleveland, Ohio 
Rhamstine, J. Thos., 301 Beaubien St., 

Detroit 26, Mich. 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 

MODULATION METERS 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Boes Co., W. W., 3001 Salezn,Ave., Dayton 
3, Ohio 

General Electric Co., Schenectady. N. Y. 
. General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Radio Corp. of. America, Camden, N. J. 
Sundt Engineering Co., 4757 Ravens- 

wood Ave., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 

OHMMETERS 

Associated Research, Inc., 231 South Green 
St., Chicago 7, Ill. 

Biddle Co., James G., 1213 Arch St., 
Philadelphia, Pa. 

Boes Co., W. W., 3001 Salem Ave., Day- 
ton 3, Ohio 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

De Jur Amsco Corp., 6 Bridge St., Shelton, 
Conn. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 3, Ohio 

Espey Mfg. Co., Inc., 305 E. 63rd St., New 
York, N. Y. 

General Electric Co., Schenectady, N Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Gray Instrument Co., 64s W. Johnson 

St., Germantown, Philadelphia, Pa. 
Grenby Mfg. Co., Plainville, Conn. 
Haires Mfg. Co., 248 McKibben St., 

Brooklyn 6, N. Y. 
Hearing Aid Labs., 1404 Franklin St., 

Michigan City, Ind. 
Heyers Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Holtzer-Cabot Signal Division, 400 Stuart 

St., Boston 17, Mass. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44. Pa. 
Marion Instrument Co., Manchester, N. H. 
Norton Electric Instrument Co., 79 

Hilliard St., Manchester, Conn. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, N. Y. 
Radio City Products Co., 127 W. 26th St., 

New York, N. Y. 
Radio Corp. of America, Camden, New 

Jersey 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Rawson Electrical Instrument Co., 110 

Potter St., Cambridge, Mass. 
Reiner Electronics Co., 152 W. 25th St., 

New York, N. Y. 
Roller -Smith Co., Bethlehem, Pa. 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., Col- 

lingdale, Pa. 

Simpson Electric Co., 5218 W. Kinzie S1., 
Chicago, Ill. 

Springfield Sound Co., 12 Cass St., Spring- 
field, Mass. 

Sticht Co., Inc., Herman H., 27 Park Place, 
New York 7, N. Y. 

Technical Apparatus Co., 1171 Tremont 
St., Boston, Mass. 

Triplett Electrical Instrument Co., 286 
Harmon Rd., Bluffton, Ohio 

Triumph Mfg. Co., 913 W. Van Buren St., 
Chicago, Ill. 

Welch Scientific Co., W. M., 1515 Sedgvick 
St., Chicago 54, 111. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Winslow Co., 9 Liberty St., Newark, N. J. 

PH METERS AND RECORDERS 

All American Tool & Mfg. Co., 1014 W. 
Fullerton Ave., Chicago 14, Ill. 

Bristol Company, Waterbury, Conn. 
Cambridge Instrument Co., Inc., Grand 

Central Terminal, New York, N. Y. 
Central Scientific Co., 1700 Irving Park 

Blvd., Chicago, Ill. 
Coleman Electric Co., Inc., 310 Madison 

St., Maywood, Ill. 
Colloid Equipment Co., Inc., 50 Church St., 

New York, N. Y. 
Commercial Research Labs., Inc., 20 Bart- 

lett Ave., Detroit 3, Mich. 
Fisher Scientific Co., 711 Forbes St., Pitts- 

burgh, Pa. 
Gamma Instrument Co., Inc., 95 Madison 

Ave., New York, N. Y. 
General Electric Co., 1 River Rd., Schen- 

ectady, N. Y. 
Hellige, Inc., 3718 Northern Blvd., Long 

Island City, N. Y. 
LaMotte Chemical Products Co., Mc- 

Cormick Bldg., Baltimore, Md. 
Leeds & Northup Co., 4970 Stenton Ave., 

Philadelphia, Pa. 
Leitz, Inc., E., 730 Fifth Ave., New York, 

N. Y. 
Machlett & Son, E., 220 East 23rd St., New 

York, N. Y. 
National Technical Labs., 820 Mission St., 

Pasadena, Calif. 
Pfaltz & Bauer, Inc., 350 Fifth Ave., 

New York, N. Y. 
Rascher & Betzold, 825-S35 Orleans St., 

Chicago, Ill. 
Rawson Electrical Instrument Co., 110 

Potter St., -Cambridge, Mass. 
Rubicon Co., 3751 Ridge Ave., Phila-. 

delphia, Pa. 
Sargent & Co., E. H., 155 E. Superior St., 

Chicago, Ill._ 
Tagliabue Mfg. Co., C. J., 540 Park Ave., 

Brooklyn, N. Y. 
Taylor & Co., W. A., 7300 York Road, 

Baltimore, Md. 
Technical Prcducts Co., P. O. Box 93, 

Memphis, Tenn. 
Thwing-Albert Instrument Co., Penn St. 

at Pulaski Ave., Philadelphia, Pa. 
Wallace & Tiernan Products Co., Inc., 

Belleville, N. J. 
Welch Manufacturing Co., W. M., 1515 

Sedgwick St., Chicago, Ill. 
Wilkens -Anderson Co., 111 N. Canal St., 

Chicago, 111. 

PHASE ANGLE METERS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Andrew Co., 363 East 75th St., Chicago 
19, Ill. 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

Du Pont Ave., Cleveland, Ohio 
Johnson Co., E. F., Waseca, Minn. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Radio Corp. of America, Camden, N. J. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Sorensen & Co., 1 Grove St., Stamford 

Conn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

POWER LEVEL METERS 

see Indicatore 

"Q" METERS 

Boonton Radio Corp., Boonton, N. J. 
Grenby Mfg. Co., Plainville, Conn. 

THERMOCOUPLE METERS 

Hoes Co., W. W., 3001 Salem Ave., Dayton 
3, Ohio 

Brown Instrument Co., 4428 Wayne Ave., 
Philadelphia 44, Pa. 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
J -B -T Instruments, Inc., 441 Chapel St., 

New Haven 8, Conn. 
Howson Electrical Instrument Co., 110 

Potter St., Cambridge, Mass. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Co., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Simpson Electric Co., 5218 W. Kinzie St., 

Chicago 24, Ill. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wheelco Instrument Co., 847 W. Harrison 

St., Chicago, Ill. 

TIME METERS 

American Time Products, Inc., 580 Fifth 
Ave., New York 19, N. Y. 

Cramer Co., R. W., Centerbrook, Conn. 
Electric Tachometer Corp., Broad & Spring 

Garden Sts., Philadelphia, Pa. 
Esterline-Angus Co., P. O. Box 596, In- 

dianapolis, Ind. 
General Electric Co., Schenectady, N. Y. 
Haydon Mfg. Co., Forestville, Conn. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Industrial Timer Corp., 117 Edison Place, 

Newark 5, N. J. 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, M. 
National Instrument Co., 246 Walnut St., 

Newtonville 60, Mass. 
Rowe Radio Research Laboratory Co., 

2422 N. Pulaski Rd., Chicago 39, Ill. 
Warren Telechron Co., Homer Ave., Ash- 

land, Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

VACUUM TUBE VOLTMETERS 

Ballantine Laboratories, lnc., Boonton, 
N. J. 

Barber Labs., Alfred W., 34-04 Francis 
Lewis Blvd., Flushing, New York 

Electronic Development Co., 2055 Harney 
St., Omaha 2, Nebr. 

Espey Mfg. Co., Inc., 305 East 63rd St., 
New York, N. Y. 

Ferris Instrument Co., 110-112 Cornelia 
St., Boonton, N. J. 

Fisher Scientific Co., 711 Forbes St., Pitts- ' 

burgh, Pa. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Calif. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Jackson Electrical Instrument Co., 131 

Wayne Ave., Dayton, Ohio 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Lawton Products Co., Inc., 624 Madison 

Ave., New York 22, N. Y. 
Measurements Corp., Boonton, N. J. 
National Technical Laboratories 820 

Mission St., S. Pasadena, Calif'. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Reiner Electronics Co., 152 W. 25th St., 

New York, N. Y. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., 

Collingdale, Pa. 
Sound Apparatus Co., 150 W. 46th St., 

New York, N. Y. 
Springfield Sound Co., 12 Cass St., Spring- 

field, Mass. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Technical Devices Corp., Bloomfield, N. J. 
Televiso Products, Inc., 6553 N. Olmsted 

Ave., Chicago, Ill. 
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ELECTRONIC and ALLIED PRODUCTS 

Triplett Electrical Instrument Co., 286 
Harmon Rd., Bluffton, Ohio 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

White Research, 899 Boylston St., Boston, 
Mass. 

VOLTMETERS 

Aerolux Light Corp., 653 Eleventh Ave., 
New York N. Y. 

Ballantine Laboratories, Inc., Boonton, 
N. J. 

Boes Co., W. W., 3001 Salem Ave., Day- 
ton, Ohio 

Bristol Co., Waterbury 91, Conn. 
Burlington Instrument Co., 316 Valley St., 

Burlington, Iowa 
De Jur-Amsco Corp., 6 Bridge St., Shelton, 

Conn. 
Electric Heat Control Co., 9123 Inman 

Ave., Cleveland 5, Ohio 
Electronic Development Co., 2055 Harney 

St., Omaha 2, Nebr. 
Engelhard, Inc., Charles, 233 N. J. R. R. 

Ave., Newark, N. J. 
Espey Mfg. Co., Inc., 305 E. 63rd St., New 

York, N. Y. 
Esterline-Angus Co., P. O. Box 596, In- 

dianapolis, Ind. 
Ferranti Electric, Inc., 30 Rockefeller 

Plaza, New York, N. Y. 
Ferris Instrument Co., 110-112 Cornelia 

St., Boonton, N. J. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y. 
Hatry & Young, 203 Ann St., Hartford, 

Conn. 
Heyer Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Hoyt Electrical Instrument Works, Bos- 

ton Mass. 
J -B -T Instruments, Inc., 441 Chapel St., 

New Haven 8, Conn. 
Knickerbocker Development Corp., 11.6 

Little St., .Belleville 9, N. J. 
Marion Instrument Co., Manchester, N. H. 
Meck Industries, John, Plymouth, Ind. 
Norton Electrical Instrument Co., 79 Hil- 

liard St., Manchester, Conn. 
Radio City Products Co., 127 W. 26th St., 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Rawson Electrical Instrument Co., 110 

Potter St., Cambridge, Mass. 
Reliance Instrument Co., 715 N. Kedzie 

Ave., Chicago, Ill. 
Rhamstine, J. Thos., 301 Beaubien St., 

Detroit, Mich. 
Rieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Cal. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm St., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., Col- 

lingdale, Pa. 
Simpson Electric Co., 5200-16 W. Kinzie 

St., Chicago, Ill 
Sun Mfg. Co., 6323 Avondale Ave., Chi- 

cago, 111. 
Supreme Instruments Corp., Greenwood, 

Miss. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Televiso Products, Inc., 6553 N. Olmsted 

Ave., Chicago, Ill. 
Thwing-Albert Instrument Co., Penn St. 

& Pulaski Ave., Philadelphia 4, Pa. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago 7, Ill. 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 64, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
We .1 -'u Electrical Instrument Corp., 614 

rz,ylinghuysen Ave., Newark 5, N. J. 

VOLUME INDICATOR METERS 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Bees Co., W. W., 3001 Salem Ave., Day- 
ton 3, Ohio 

Daven Co., 191 Central Ave., Newark 4, 
N. J. 

De Jur Amsco Corp., 6 Bridge St., Shel- 
ton, Conn. 

General Electric Co., Schenectady, N. Y. 
Heyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10511 

DuPont Ave., Cleveland, Ohio 
Marion Instrument Co., Manchester, N. H. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, N. Y. 
Radio Corp. of America, Camden, N. J. 
Rek-O-Kut Co., 173 Lafayette St., New 

York 13, N. Y. 
Simpson Electric Co., 5218 W. Kedzie St., 

Chicago 24, III. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Worcester Moulded Plastics Co., 8 Graf- 

ton St., Worcester 8, Mass. 

WATTMETERS 

Audio -Tone Oscillator Co., 237 John St., 
Bridgeport, Conn. 

Bristol Co., Waterbury 91, Cohn. 
Esterline-Angus Co., P. O. Box 596, Indi- 

anapolis, Ind. 
General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Rawson Electrical Instrument Co., 110 

Potter St., Cambridge, Mass. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago 54, III. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 

Mica 
Asheville Mica Co., 5 River Rd., Bilt- 

more, N. C. 
Brand & Co. William, 276 Fourth Ave., 

New York, N. Y. 
Continental -Diamond Fibre Co., 16 Chapel 

St., Newark, Del. 
Cornell-Dubilier Electric Corp., 1000 Ham- 

ilton Blvd., South Plainfield, N. J. 
English Mica Co., 220 E. 42d St., New 

York N. Y. 
Ford Radio & Mica Corp., 538 63rd St., 

Brooklyn, N. Y. 
General Electric Co., Schenectady, N. Y. 
Huse -Liberty Mica Co., 171 Camden St., 

Boston, Mass 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. International Products Corp., Baltimore 
18, Md. 

Macallen Co., 16 Macallen St., Boston, 
Mass. 

Mica Insulator Co., 200 Varick St., New 
York, N. Y. 

Mica Products Mfg. Co., 69 Wooster St., 
New York, N. Y. 

Mitchell -Rand Insulation Co., Inc., 51 
Murray St., New York 7, N. Y. 

Munsell & Co., Eugene, 200 Varick St., 
New York, N. Y. 

New England Mica Co., Waltham, Mass. 
New Hampshire Mica & Mining Co., Washington St., Keene, N. H. 
Philadelphia Mica Corp., 3515 N. 10th St., Philadelphia 40, Pa. 
Schoonmaker Insulation Co., A. O., 635 

Greenwich St., New York, N. Y. 
Southern Mica Co., Johnson City, Tenn. 
Spruce Pine Mica Co., Spruce Pine, N. C. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 'rar Heel Mica Co., Plumtree, N. C. 
U. S. Mica Mfg. Co., 1521 Circle Ave., 

Forest Park, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Microammeters 
see Ammeters 

Microfaradmeters 
see Bridges 

Micrometers 

ELECTRONIC MICROMETERS 

Hathaway Instrument Co., 1315 S. Clark- 
son St., Denver, Colo. 

Sensitive Research Instrument Corp., 9-11 
Elm Ave., Mt. Vernon, N. Y. 

Televiso Products, Inc., 6533 N. Olmsted 
Ave., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., E. Pitts- 
burgh, Pa. 

Microphones 
American Microphone Co., 1915 S. West- 

ern Ave., Los Angeles, Calif. 
Amperite Co., 561 Broadway, New York, 

N. Y. 
Astatic Corp., 830 Market St., Youngs- 

town, Ohio 
Aurex Corp., 115 N. Franklin St., Chi- 

cago, Ill. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Aviometer Corp., 370 West 35th St., 

New York 1, N. Y. 
Ballantine Laboratories, Inc., Boonton, 

N. J. 
Best Mfg. Co., Inc., 1200 Grove St., Irving- 

ton, N. J. 
Brush Development Co., 3311 Perkins 

Ave., Cleveland, Ohio 
Bud Radio, Inc., 2118 E. 55th St., Cleve- 

land, Ohio 
California Telephone & Elec. Co., 6075 

W. Pico Blvd.. Los Angeles 35, Calif. 
Chicago Sound Systems Co., 2124 S. Mich- 

igan Ave., Chicago, Ill. 
Eby, Inc., Hugh H., 18 W. Chelton Ave., 

Philadelphia 13, Pa. 
Electro Voice Mfg. Co., 1239 South Bend 

Ave., South Bend, Ind. 
Federal Telephone & Radio Corp., 591 

Broad St., Newark, N. J. 
Galvin Mfg. Corp., 4545 W. Augusta 

Blvd., Chicago 51, Ill. 
Gates Radio Co., Quincy, Ill. 
General Electric Co., Schenectady, N. Y. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Kellogg Switchboard & Supply Co., 6650 

S. CIcero Ave., Chicago 38, Ill. 
Lektra Labs., Inc., 30 East 10th St., New 

York, N. Y. 
Lifetime Sound Equipment Co., 1101 

Adams St., Toledo, Ohio 
Magnavox Co., 2131. Bueter Rd., Fort 

Wayne, Ind. 
Miles Reproducer Co.. Inc., 812 Broad- 

way, New York. N. Y. ' 

Permoflux Corp., 4916 W. Grand Ave., 
Chicago, Ill. 

Philmore Mfg. Co., 113 University Pl., 
New York. N. Y. 

Quam-Nichols Co., 526 East 33rd Place, 
Chicago, Ill. 

Radio Corp. of America, Camden, N. J. 
Radio Sneakers, Inc., 221 E. Cullerton 

St., Chicago, Ill. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Remler Co.. 2101 Bryant St., San Fran- 

cisco, Calif. 
Shure Bros., 225 W. Huron St., Chicago, 

Ili. 
Telephonics Corporation. 350 West 31st 

St., New York, N. Y. 
'Tibbetts Laboratories. Camden. Maine 
Turner Co., 909 17th St., N.E., Cedar 

Rapids, Iowa 
Universal Microphone Co., 424 Warren 

Lane, Inglewood, Calif. 
Victory Radio Corp.. 155 West 72nd St., 

New York, N. Y. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Mich. 

Microphone Stands 
see Stands, Microphone 

Microscopes 

ELECTRON MICROSCOPES 

"eneral Electric Co., Schenectady, N. Y. 
Radio Corp. of America, Camden. N. J. 
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1944-1945 DIRECTORY of 

Milliammeters 
nee Ammeters 

Mirrors, Television 
Glendale Optical Co., 250 Pennsylvania 

Ave., Bklyn. N. Y. 
Laboratory Specialties, 144 South Wabash 

St., Wabash, Ind. 
Panco Mirrors, Inc., 2958 Los Feliz Blvd., 

Los Angeles, Calif. 
Practo Photo Access. Corp., 383 Pearl St., 

Bklyn., N. Y. 
Semon Bache & Co., 636 Greenwich St., 

New York, N. Y. 

Moisture Proofing Equip- 
ment 
General Electric Co., Schenectady, N. Y. , 

Production Engineering Corp., 666 Van 
Houten Ave., Clifton, N. J. 

Monitors, Broadcast 
American Recordgraph Corp., 333 W. 52nd 

St., New York 19, N. Y. Barker & Williamson, Upper Darby, Pa. Doolittle Radio, Inc., 7421 S. Loomis Blvd., Chicago, Ill. 
DuMont Laboratories, Inc., Allen B., 2 

Main Ave., Passaic, N. J. 
General Electric Co., Schenectady, N. Y. General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, III. 
Link, Fred M., 125 West 17th St., New 

York, N. Y. 
Radio Corp. of America, Camden, N. J.' 
Radio Engineering Laboratories, Inc., 

35-54 36th St., Long Island City, N. Y. 

Motor -Generators 
see Generators 

Motors 

FRACTIONAL HORSEPOWER and 
MINIATURE 

Air Associates, Inc., Teterboro, N. J. Air -Way Electric Appliance Corp., 2101 
Auburn Ave., Toledo, Ohio 

Alliance Mfg. Co., Lake Park Blvd., Al- liance, Ohio 
Allis Co., Louis, 427 E. Stewart St., Mil- 

waukee, Wisc. 
Anco Products Company, Paterson, N. J. Arma Corp., 254 36th St., Brooklyn, N. Y. 
Bacon Electric Timer Corp., 4513 Brooklyn 

Ave., Cleveland, Ohio 
Baldor Electric Co., 4353 Duncan Ave., 

St., Louis, Mo. 
Barber -Colman Co., River & Loomis Sts., 

Rockford, Ill. 
*Bendix Aviation Corp., Bendix, N. J. 
Black & Decker Electric Co., Kent, Ohio. 
Bodine Electric Co., 2262 W. Ohio St., 

Chicago, Ill. 
Bogue Electric Company, Paterson, N. J. 
Brown-Brockmeyer Co., 1000 S. Smlthville 

Rd., Dayton, Ohio 
Burke Electric Co., 12th & Cranberry Sts., 

Erie, Pa. 
Carter Motor Co., 1608 Milwaukee Ave., 

Chicago 47, Ill. 
Century Electric Co., 1806 Pine St., St. 

Louis 4, Mo. 
Clements Mfg. Co., 6650 S. Narragansett 

Ave., Chicago, Ill. 
Delco Products Div., General Motors Corp., 

329 E. First St., Dayton, Ohio 
Delco Appliance Division, General Motors 

Corp., 391 Lyell Ave., Rochester, N. Y. 
Diehl Mfg. Co., Somerville, N. J. 
Dumore Co., 14th & Racine Sts., Racine, 

Wis. 
Eastern Air Devices, Inc., 585 Dean St., 

Brooklyn, N. Y. 
Eicor, Inc., 1501 W. Congress St., Chicago, 

I1L 
Electric Auto -Lite Co., Toledo 1, Ohio 

Electric Indicator Co., 21 Parker Ave., 
Stamford, Conn. 

Electric Motor Corp., Racine, Wis. 
Electric Specialty Co., 211 South St., Stam- 

ford, Conn. 
Electrolux Corporation, Old Greenwich, 

Conn. 
Emerson Electric Mfg. Co., 1824 Washing- 

ton Ave., St. Louis, Mo. 
Fairchild Camera & Instrument Corp., 88- 

06 Van Wyck Blvd., Jamaica, L. I., 
N. Y. 

Fidelity Electric Co., 332 N. Arch St., 
Lancaster, Pa. 

Franklin Transformer Mfg. Co., 65 22nd 
Ave., N. E., Minneapolis 13, Minn. 

General Electric Co., Schenectady, N. Y. 
General Industries Co., 304 Taylor Street, 

Elyria, Ohio 
Hamilton Beach Company, Racine, Wisc. 
Hansen Mfg. Co., Inc., Princeton, Ind. 
Haydon Mfg. Co., Forestville, Conn. 
Heinze Electric Corp., Lowell, Mass. 
Holtzer-Cabot, Signal Div., 400 Stuart St., 

Boston 17, Mass. 
Howell Electric Motors Company, Howell, 

Mich. 
Janette Mfg. Co., 556 W. Monroe St., Chi- 

cago, Ill. 
Kimble Electric Co., 2011 W. Hastings St., 

Chicago, Ill. 
Kingston -Conley Electric Co., 68 Brook 

Ave., North Plainfield, N. J. 
Kollsman Instrument Div. of Square D. 

Company, 80-08 45th Ave., Elmhurst, 
N. Y. 

Lear Avia, Inc., 1718 Broadway, Piqua, 
Ohio 

Leece-Neville Company, 5363 Hamilton 
Avenue, Cleveland, Ohio 

Leith Electric Co., 565 W. Washington 
Blvd., Chicago 6, Ill. 

Leland Electric Co., 1501 Webster St., 
Dayton, Ohio 

Marathon Electric Mfg. Corp., Randolph 
& Cherry Sts., Wausau, Wisc. 

Master Electric Co., 126 Davis Ave., Day- 
ton, Ohio 

Merkle-Korff Gear Co., 213 N. Morgan St., 
Chicago, Ill. 

National Mineral Co., 2628 N. Pulaski Rd., 
Chicago, Ill. 

Ohio Electric Mfg. Co., 5908 Maurice Ave., 
Cleveland, Ohio 

Oster Mfg. Co. of Illinois, John, Genoa, 
Ill. 

Otis Elevator Company, Yonkers, N. Y. 
Pacific Div., Bendix Aviation Corp., 11600 

Sherman Way, North Hollywood, 
Calif. 

Packard Electric Div. of General Motors 
Corp., Warren. Ohio 

Peerless Electric Co., 740 W. Market St., 
Warren, Ohio 

Pioneer Gen -E -Motor Corp., 5841 W. Dick- 
ens Ave., Chicago, Ill. 

Redmond, A. G., Owosso, Mich. 
Reliance Electric & Engineering Co., 1084 

Ivanhoe Rd.. Cleveland, Ohio 
Reynolds Electric Co.. 2650 W. Congress 

St., Chicago 12, Ill. 
Robbins & Myers, 1345 Lagonda Ave 

Springfield. Ohio 
Sangamo Electric Co., 1301 N. 11th Street, 

Springfield, Ill. 
Signal Electric Mfg. Co., 1915 Broadway, 

Menominee, Mich. 
Small Motors, Inc., 1322 Elston Ave., Chi- 

cago, Ill. 
Smith Mfg. Co.. F. A., P. O. Box 509, 

Rochester, N. Y. 
Speedway Mfg. Co., 1834 S. 52nd Avenue, 

Cicero, Ill. 
Star Electric Motor Co.. 200 Bloomfield 

Ave., Bloomfield, N. J. 
Sterling Electric Motors, Inc.. 5401 Tele- 

graph Rd., Los Angeles. Cal. 
Sunlight Electrical Div., General Motors 

Corp., 523 Dana Ave., Warren, Ohio 
U. S. Electrical Motors, Inc., 200 E. Slauson 

Ave., Los Angeles, Calif. 
Victor Electric Products. Inc.. 2950 Robert- 

son Ave., Cincinnati, Ohio 
Wagner Electric Corp., 6400 Plymouth 

Ave., St. Louis, Mo. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wincharger Corp., 7th & Division, Sioux 

City, Iowa 

PHONOGRAPH 

Alliance Mfg. Co., Lake Park Blvd., Al- 
liance, Ohio 

Autocrat Radio Co., 3855 N. Hamilton 
Ave., Chicago, Ill. 

Garrard Sales Corp., 401 Broadway, New 
York 13, N. Y., 

General Electric Co., Schenectady, N. Y. 
General Industries Co., Taylor & Olive Sts., 

Elyria, Ohio 
Pacific Sound Equipment Co., 1534 

Cahuenga Blvd., Hollywood, Calif. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Radio Corp. of America, Camden, New 

Jersey 
Robbins & Myers, 1345 Lagonda Ave., 

Springfield, Ohio 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 

TIMING 

Alliance Mfg. Co., Alliance, Ohio 
Bacon Electric Timer Corp., 4513 Brook- 

lyn Ave., Cleveland, Ohio 
Barber -Colman Co., Rockford, Ill. 
Bodine Electric Co., 2262 W. Ohio St., 

Chicago, Ill. 
Esterline Angus Co., P. O. Box 596, In- 

dianapolis, Ind. 
General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 
Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Signal Division, 400 Stuart 

St., Boston 17, Mass. 
Leich Electric Co., 565 W. Washington 

Blvd., Chicago 6, Ill. 
Lumenite Electric Co., 407 S. Dearborn St., 

Chicago, Ill. 
Lux Clock Co., 95 Johnson St., Water- 

bury, Conn. 
Merkle-Korff Gear Co., 213 N. Morgan 

St., Chicago, Ill. 
Ohio Electric Mfg. Co., 5908 Maurice 

Ave., Cleveland 4, Ohio 
Oster Mfg. Co. of Illinois, Genoa, Ill. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago, Ill. 
Speedway Mfg. Co., 1834 S. 52nd Ave., 

Cicero, Chicago, Ill. 
Square D Co., 6060 Rivard St., Detroit 

11, Mich. 
Victor Electric Products, Inc., 2950 Rob- 

ertson Ave., Cincinnati, Ohio 
Wallace & Tiernan Products, Inc., Belle- 

ville, N. J. 
Warren Telechron Co., Ashland, Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Mountings 
VIBRATION INSULATING 

Firestone Tire & Rubber Co., 12 S. Main 
St., Akron 17, Ohio 

Goodrich Co., B, F., 500 S. Main St., Akron, 
Ohio 

Johns -Manille, 22 E. 40th St., New York, 
N. Y. 

Johnson Rubber Co., Middlefield, Ohio 
Lord Mfg. Co., 1635 W. 12th St., Erie, Pa. 
Bacon Electric Co., Inc., 52 E. 19th St., 

New York 3, N. Y. 
United States Rubber, 1234 Sixth Ave., 

New York 20, N. Y. 
Vibration Mfg. Co., 110 Stack St., Middle- 

town, Conn. 

Multipliers 

VOLTMETER 

Associated Research, Inc., 231 S. Green 
St.. Chicago 7, Ill. 

Ballantine Laboratories, Inc., Boonton, 
N. J. 

Boes Co., W. W., 3001 Salem Avenue, 
Dayton 3, Ohio 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Espey Mfg. Co.. Inc., 305 East 63rd St.. 
New York, N. Y. 

Federal Instrument Co., 3931 47th Ave., 
Long Island City 4, N. Y. 

General Electric Co., Schenectady, N. Y. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y. 
Heyer Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co.. 10514 

DuPont Ave., Cleveland, Ohio 
Hewlett-Packard Co., 395 Page Mill Rd.. 

Palo Alto, Calif. 
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ELECTRONIC and ALLIED PRODUCTS 

Instrument Resistors, Inc., 25 Amity St., 
Little Falls, N. J. 

International Resistance Co., 401 N. Broad 
St., Philadelphia, Pa 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Marion Instrument Co., Manchester, N. H. 
Precision Resistor Co., 334 Badger Ave., 

Newark, N. J. 
Shalicross Mfg. Co., 10 Jackson Ave., 

Collingdale, Pa. 
Sprague Electric Co., North Adams, Mass. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago 54, Ill. 
Westinghouse Electric & Mfg. Co , East 

Pittsburgh, Pa. 

Name Plates 
ree l:,5e uteheo,,s 

Needles 
CUTTING 

Acton Co., H. W., 370 Seventh Ave., New 
York, N. Y. 

Audak Co., 500 Fifth Ave., New York, 
N. Y. 

Audio Devices, Inc., 444 Madison Ave., 
New York 22, N. Y. 

Capps Co., Frank L., 244 W. 49th St., 
New York, 19, N. Y. 

Dossert & Co., 242 W. 41st St., New York, 
N. Y. 

Duotone Co., 799 Broadway, New York, 
N. Y. 

Eldeen Co., 504 N. Water St., Milwaukee, 
Wisc. 

Electrovox Co.. 169 Maplewood Ave., 
Maplewood, N. J. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

Federal Recorder Co., Elkhart, Ind. 
Galvin Mfg. Corp., 4545 W. Augusta Blvd., 

Chicago 51, Ill. 
Garod Radio Corp., 70 Washington St., 

Brooklyn, N. Y. 
General Cement Mfg. Co., 919 Taylor 

Ave., Rockford, Ill. 
General Phonograph Co., Putnam, Conn. 
Gould -Moody Co., 395 Broadway, New 

York, N. Y. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, Ill. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Music Master Mfg. Co., 542 S. Dearborn 

St., Chicago 21, Ill. 
Paraloy Co., 600 S. Michigan Ave., Chi- 

cago, Ill. 
Permo Products Corp., 6415 Ravenswood 

Ave., Chicago, Ill. 
Phonograph Needle Mfg. Co., 42 Dudley 

St., Providence, R. I. 
Presto Recording Corp., 242 W. 55th St.. 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Recordist Corp., 395 Broadway, New 

York, N. Y. 
Recotone Corp., 21-10 49th St., Long Island 

City, N. Y. 
Riggs & Jeffreys, Inc., 73 Winthrop St., 

Newark 4, N. J. 
Speak -O -Phone Recording & Equipment 

Co., 23 W. 60th St., New York, N. Y. 
Wilcox Gay Corp., Charlotte, Michigan 

PLAY BACK 

Acton Co., H. W., .370 Seventh Ave., New 
York, N. Y. 

Audio Devices Inc., 444 Madison Ave., 
New York 22, N. Y. 

Boetsch Brothers, 221 E. 144th St., New 
York 5, N. Y. 

Capps Co., Frank L., 244 W. 49th St., 
New York 19, N. Y. 

Dossert & Co., 242 W. 41st St., New York, 
N. Y. 

Duotone Co., 799 Broadway, New York, 
N Y. 

Eldeen Co., 504 N. Water St., Milwaukee, 
Wisc. 

Electrovox Co., 169 Maplewood Ave., 
Maplewood, N. J. 

Galvin Mfg. Corp., 4545 W. Augusta Blvd., 
Chicago 51, Ill. 

Garod Radio Corp., 70 Washington St., 
Brooklyn, N. Y. 

Garrard Sales Corp., 401 Broadway, New 
' York 13, N. Y. 

General Cement Mfg. Co., 919 Taylor 
Ave., Rockford. Ill. 

General Phonograph Co., Putnam, Conn. 
Gerett Corp., M. A. 724 W. Winnebago 

St., Milwaukee,Wisc. 
Gould -Moody Co., 395 Broadway, New 

York, N. Y. 
Harris Mfg. Co., 2422 W. Seventh St., 

Los Angeles, Calif. 
Howard Radio Co., 1735 Delmont Ave., 

Chicago 13, Ill. 
Jensen Industries, Inc.. 737 N. Michigan 

Ave., .Chicago 11, Ill. 
Lowell Needle Co., 1 Wildore St., Putnam, 

Conn. 
Miles Reproducer Co.. Inc., 812 Broadway, 

New York, N. Y. 
Mirror Record Corp., 58 W. 25th St., New 

York, N. Y. 
Music Master Mfg. Co., 542 S. Dearborn 

St., Chicago 21, Ill. 
Paraloy Co., 600 S. Michigan Ave., Chi- 

cago, Ill. 
Permo Products Corp., 6415 Ravenswood 

Ave., Chicago, Ill. 
Pfanstiehl Chemical Co., 105 Lakeview 

Ave., Waukegan, Ill. 
Phonograph Needle Mfg. Co., 42 Dudley 

St., Providence, R. I. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Recotone Corp., 21-10 49th St., Long Island 

City, N. Y. 
Recordit Co., The, 555 Bedford Ave., Uni- 

versity City, Mo. 
Speak -O -Phone Recording & Equipment, 

23 W. 60th St., New York, N. Y. 
Stark Sound Engrg. Corp., P. O. 493, 

Fort Wayne, Ind. 
Wilcox -Gay Corp., Charlotte, Mich. 

Nickel 
see Metals 

Nickel Tubing 
see Tubing, Metal & Alloy 

Noise Analyzers 
see Analyzers 

Noise Filters 
see Filters 

Noise Recorders 
see Recorders 

Nuts 

SELF LOCKING 

An -cor -lox Div., Laminated Shim Co., 
Union St., Glenbrook, Conn. 

Automatic Nut Co., Inc., Lebanon, Pa. 
Boots Aircraft Nut Corp., New Canaan, 

Conn. 
Camloc Fastener Co., 420 Lexington e.ve., 

New York 17, N. Y. 
Chase Brass & Copper Co., 236 Grand 

St., Waterbury 91, Conn. 
Clark Bros. Bolt Co., Milldale, Conn. 
Columbia Nut & Bolt Co., 945 Main St., 

Bridgeport, Conn. 
Elastic Stop Nut Corp., 2371 Vauxhall Rd., 

Union, N. J. 
Federal Screw Products Co., 224 W 

Huron St., Chicago 17, Ill. 
General Cement Mfg. Co., 919 Taylor 

Ave.. Rockford, Ill. 
General Electric Co., Bridgeport, Conn. 
Hartford Machine Screw Co., Hartford, 

Conn. 
Industrial Screw & Supply Co., 713 W. 

Lake St., Chicago 25, Ill. 
Manufacturers Screw Products, 216 IV. 

Hubbard St., Chicago, Ill. 

National Screw & Mfg. Co., 2440 E. 75th 
St., Cleveland, Ohio. 

Palnut Co., 61 Cordier St., Irvington, N. J. 
Pittsburgh Screw & Bolt Corp., 2719 

Peble Ave., N. S., Pittsburgh, Pa. 
Russell Burdsall & Ward Bolt & Nut Co., 

Midland Ave., Port Chester, N. Y. 
Security Locknut Corp., 630 S. Wabash 

Ave., Chicago 5, Ill. 
Standard Locknut & Lo9kwasher, Inc., 

Indianapolis, Ind. 
Standard Pressed Steel Co., Jenkintown, 

Pa. 
Thompson -Bremer & Co., 1640 W. Hub- 

bard St., Chicago, Ill. 
Tinnerman Products, Inc., 2106 Fulton 

Rd., Cleveland, Ohio 
United -Carr Fastener Corp., 31 Ames St., 

Cambridge 42, Mass. 

Ohmmeters 
see Meters 

Optical Equipment 
American Lens Co., Inc., 45 Lispenard 

St., New York 13, N. Y. 
Bausch & Lomb, Rochester, N. Y. 
Distillation Products, Inc., 755 Ridge Rd. 

W., Rochester, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y. 
Electronic Products Mfg. Co., 7300 Huron 

River Drive, Dexter, Mich. 
Gamma Instrument Co., Inc., 95 Madison 

Ave., New York 16, N. Y. 
Herron Optical Co., 705 West Jefferson 

Blvd., Los Angeles 7, Calif. 
Instrument Optics Co., 1872 Genesee St., 

Buffalo 11, N. Y. 
International Industries, Inc., Ann Arbor, 

Mich. 
Mogey & Sons, Inc., Wm., 76 Interhaven 

Ave., Plainfield, N. J. 
Parker Engineering Products Co., 16 W. 

22nd St., New York 10, N. Y. 
Perkin-Elmer Corp., Glenbrook, Conn. 
Scherr, George, 128 Lafayette St., New 

York N. Y. 
Spencer ens Co., Buffalo, N. Y. 
Square D. Company, 6060 Rivard St., 

Detroit 11, Michigan 

Oscillators 
AUDIO -FREQUENCY 

American Instrument Co., 8030 Georgia 
Ave., Silver Spring, Md. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Audio -Tone Oscillator Co., 237 John St., 
Bridgeport, Conn. 

Barker & Williamson, 235 Fairfield Ave 
Upper Darby, Pa. 

Boonton Radio Corp., Boonton, N. J. 
Carron Mfg. Co., 415 S. Aberdeen St., 

Chicago, Ill. 
Clough-Brengle Co., 5501 N. Broadway, 

Chicago, Ill. 
Dayco Radio Corp., 915 Valley St., Day- 

ton 4, Ohio 
Electro Products Laboratories, 549 W. 

Randolph St., Chicago, Ill. 
Espey Mfg. Co., Inc., 305 East 63rd St., 

New York N. Y. 
Fada Radio & Electric Co., 30-20 Thomson 

Ave., Long Island City, N. Y. 
Federal Telephone & Radio Corp., 591 

Broad St., Newark, N. J. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Haines Mfg. Co., 248 McKibben St., 

Brooklyn 6, N. Y. 
Hearing Aid, Labs., 1404 Franklin St., 

Michigan City, Ind. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Cal. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Jackson Electrical Instrument Co., 123 

Wayne Ave. Dayton, Ohio 
Jefferson, Inc., Ray,_40 E. Merrick Rd., 

Freeport, L. I., N. Y. 
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Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

Leeds & Northrup Co., 4970 Stenton Ave., 
Philadelphia 44, Pa. 

Lepel Higfi Frequency Laboratory, Inc., 
39 W. 60th St., New York, N. Y. 

Maico Co., Inc., 25 North 3rd St., Min- 
neapolis 1, Minn. 

Megard Corp. 1601 S. Burlington St, 
Los Angeles, Calif. 

Millen Mfg. Co. Inc., James. 150 Exchange 
St, Malden[, Mass. 

Philharmonic Radio Corp., 528 East 72nd 
St., New York 21, N. Y. 

Photobell Corp., 116 Nassau St., New 
York 7, N. Y. 

Power Equipment Co., 627 W. Alexan- 
drine, Detroit 1, Michigan. 

Radio Corp. of America, Camden, N. J. 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Reiner Electronics Co., 152 W. 25th St., 

New York, N. Y. 
Rieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Rowe Radio Research Laboratory Co., 

2422 N. Pulaski Rd., Chicago 39, Ill. 
Signal Electronic & Mfg. Co. 439 Lafay- 

ette St., New York, N. Y. 
Simpson Mfg. Co. Inc., Mark, 188 W. 4th 

St., New York, N. Y. 
Sonora & Radio & Television Corp., 2626 

W. Washington St, Chicago, Ill. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Supreme Instrument Corp., Greenwood, 

Miss. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Televiso Products, Inc., 6533 N. Olmsted 

Ave., Chicago, Ill. 
Templetone Radio Co., Mystic, Conn. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago 7, Ill. 
United Cinephone Corp., 35 New Litch- 

field St., Torrington, Conn. 
White Research, 899 Boylston St., Boston, 

Mass. 

RADIO -FREQUENCY 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Baldwin Locomotive Works, Eddystone, 
Pa. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Belmont Radio Corp., 5921 Dickens Ave., 
Chicago, Ill. 

Breon Laboratories, Williamsport, Pa. 
Burnett Radio Lab., Wm. W. L., 4814 

Idaho St., San Diego, Calif. 
Clough-Brengle Co., 6501 N. Broadway, 

Chicago 22, III. 
Crystal Research Lab., Inc., 29 Allyn St., 

Hartford, Conn. 
Electronic Products Co., 111 E. Third St, 

Mt. Vernon, N. Y. 
Electronic Winding Co., 6227 Broadway, 

Chicago 40, Ill. 
Epsey Mfg. Co., Inc., 305 East 63rd St, 

New York, N. Y. 
Federal Telephone & Radio Corp., 591 

Broadway, Newark, N. J. 
Ferris Instrument Co., Boonton, N. J. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Crystal Corp., 1775 Foster Ave., 

Schenectady, N. Y. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St, Cambridge 

39, Mass. 
Grenby Mfg. Co., Plainville, Conn. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Nebr. 
Haines Mfg. Co., 248 McKibben St., 

Brooklyn 6, N. Y. 
Hewlett-Packard Co., 395 Page Mill Rd., 

Palo Alto, Calif. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
.Jackson Electrical Instrument Co., 123 

Wayne Ave., Dayton, Ohio 
Lawton Products Co., Inc., 624 Madison 

Ave., New York 22, N. Y. 
Millen Mfg. Co. Inc., James, 150 Ex- 

change St., Maiden, Mass. 
Philharmonic Radio Corp., 528 East 72nd 

St, New York 21, N. Y. 
Phil -American Inc. 628 E. 72nd St., New 

York 21, N. Y. 
Premier Crystal Laboratories, Inc., 63 

Park Row, New York, N. Y. 
Radio Corp. of America, Camden, N. J. 

Radio Craftsmen, 1341 So. Michigan Ave., 
Chicago 5, Ill. 

Radio Transceiver Labs., Inc., 8627 115th 
St., Richmond Hill, N. Y. 

Reiner Electronics Co., 152 W. 25th St., 
New York, N. Y. 

Signal Electronic & Mfg. 39 Lafay- 
ette St., New York, N. 

Co.,. 

Simpson Electric Co., 5218 W. Kinzie St., 
Chicago, Ill. 

Standard Coil Products Co., 2329 N. 
Pulaski Rd., Chicago 18, Ill. 

Supreme Instruments Corp., Greenwood, 
Miss. 

Televiso Products, Inc., 6533 N. Olmsted 
Ave., Chicago, Ill. 

Templetone Radio Co., Mystic, 'Conn. 
Transmitter Equipment Mfg. Co., Inc., 

345 Hudson St., New York 14, N. Y. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago, Ill. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 
White Research, 899 Boylston St., Boston, 

Mass. 

Oscilloscopes 
CATHODE-RAY INSTRUMENTS 

American Instrument Co., 8030 Georgia 
Ave., Silver Spring, Md. 

Annis Co., R. B., 1101 N. Delaware St., 
Indianapolis, Ind. 

Baker Chemical Co., J. T., N. Broad St., 
Phillipsburg, N. J. 

Belmont Radio Corp., 5921 Dickens Ave., 
Chicago, Ill. 

Browning Labs., Inc., 750 Main St., Win- 
chester, Mass. 

Clough-Brengle Co., 5501 N. Broadway, 
Chicago 22, Ill. 

Dayco Radio Corp., 915 Valley St., Day- 
ton 4, Ohio 

Du Mont Laboratories, Inc., Allen B., 2 
Main Ave., Passaic, N. J. 

Electro -Medical Laboratory, Inc., Hollis- 
ton Mass. 

Espey Mfg. Co., Inc., 305 E. 63rd St., 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St, Cambridge 

39, Mass. 
Hearing Aid Labs., 1404 Franklin St., 

Michigan City, Ind. 
Heiland Research Corp., 130 East Fifth 

St, Denver 9, Colo. 
Beyer Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Jackson Electrical Instrument Co., 131 

Wayne Ave., Dayton, Ohio 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Millen Mfg. Co., James, 150 Exchange 

St., Malden, Mass. 
Panoramic Radio Corp., 242 W. 55th St., 

New York 19, N. Y. 
Phil -American, Inc., 528 E. 72nd St., 

New York 21, N. Y. 
Philharmonic Radio Corp., 528 East 72nd 

St., New York 21, N. Y. 
Radio City Products Co., Inc., 127 West 

26th St., New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Reiner Electronics Co., 152 West 25th 

St., New York, N. Y. 
Supreme Instruments Corp., Greenwood, 

Miss. 
Sylvania Electic Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Templetone Radio Co., Mystic, Conn. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Buffton, Ohio 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago, Ill. 
United Cinephone Corp., 65 New Litchfield 

St., Torrington, Conn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
White Research, 899 Boylston St., Boston, 

Mass. 

Oscillographs 
DIRECT WRITING 

Consolidated Engineering Corp., Pasa- 
dena 5, Calif. 

General Electric Co., Schenectady, N. Y. 
Offner Electronics Inc., 5320 N Kedzie 

Ave., Chicago, Ill. 
Rahm Instruments, Inc., 47 West 66th 

St, New York 19, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

MOVING -CONDUCTOR 

Cambridge Instrument Co., Grand Central 
Terminal, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Geophysical Instrument Co., Key Blvd. & 

Nash St., Arlington, Va. 
Hathaway Instrument Co., 1315 S. Clark- 

son St., Denver, Colo. 
Heiland Research Corp., 130 East Fifth 

St, Denver 9, Colo. 
Miller Corp., Wm., 362 W. Colorado St, 

Pasadena, Calif. 
Sanborn Co., 39 Osborne St., Cambridge, 

Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

MULTIELEMENT 

Cambridge Instrument Co., Grand Central 
Terminal, New York, N. Y. 

Electro -Medical Laboratory, Inc., Hollis- 
ton, Mass. 

General Electric Co., Schenectady, N. Y. 
Heiland Research Corp., 130 East 5th 

St., Denver 9, Colo. 
Metron Instrument Co., 432 Lincoln St., 

Denver, Colo. 
Miller Corp., Wm., 362 W. Colorado St., 

Pasadena, Calif. 
Sanborn Co., 39 Osborne St., Cambridge, 

Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh,. Pa. 

PIEZOELECTRIC 

Brush Development Co., 3311 Perkins 
Ave., Cleveland, Ohio 

Electro -Medical Laboratory, Inc., Hollis- 
ton, Mass. 

Tibbetts Laboratories, Camden, Maine 

Panels 
see Cabinets 

Paper 
see Capacitors, Fixed 

see Insulation, Paper 

see Tubing, Paper 

Parts, Tube 
see Tube Parts 

Phonographs 
ELECTRIC PHONOGRAPHS and 

RECORD PLAYERS 

Admiral Corp., 3800 Cortlandt St., Chi- 
cago 28, Ill. 

Andrea Radio Corp., 43-20 24th St., Long 
Island City, N. Y. 

Ansley Radio Corp., 21-10 49th Ave., 
Long Island City, N. Y. 

Autocrat Radio Co., 3855 N. Hamilton 
Ave., Chicago, Ill. 

Bell Sound Systems, Inc., 1183 Essex 
Ave., Columbus, Ohio 

Boetsch Bros., 221 E. 144th St., New 
York 51, N. Y. 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Ave., Chicago, Ill. 

Colonial Radio Corp., 254 Rano St., Buf- 
falo, N. Y. 

Crosley Corp., 1329 Arlington St., Cin- 
cinnati 3, Ohio 

D -X Crystal Co., 1841 W. Carroll Ave., 
Chicago, Ill. 

D-26 June 1944 - ELECTRONICS 

www.americanradiohistory.com



ELECTRONIC and ALLIED PRODUCTS 

DeWald Radio Mfg. Corp., 440 Lafayette 
St., New York, N. Y. 

Electro Acoustic Co., 2131 Bueter Rd. Fort Wayne, Ind. 
Emerson Radio & Phonograph Corp., 111 Eighth Ave., New York, N. Y. 
Espey Mfg. Co., 305 E. 63rd St., New 

York, N. Y. 
Farnsworth Television & Radio Corp., 

3700 Pontiac St., Fort Wayne, Ind. Forest Electronic Co., 320 E. 65th St., 
New York, N. Y. 

Freed Radio Corp 200 Hudson St., New 
York, N. Y. 

Garod Radio Corp., 70 Washington St., Brooklyn, N. Y. 
Garrard Sales Corp., 401 Broadway, New 

York 13, N. Y. 
General Electric Co., Schenectady, N. Y. 
Godfrey Mfg. Corp., 171 S. 2nd St., Mil- 

waukee 4, Wisc. 
Harris Mfg. Co., 2422 W. Seventh St., 

Los Angeles, Calif. 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Meek Industries, John, Plymouth, Ind. 
Midwest Radio Corp., 909 Broadway, Cin- cinnati, Ohio 
Mills Industries, Inc., 4100 Fullerton Ave., 

Chicago 39, Ill. 
Music Master Mfg. Co., 542 S. Dearborn 

St., Chicago 21, Ill. 
Newcomb Audio Products Co., 2815 S. Hill 

St., Los Angeles 18, Calif. 
Pacific Sound Equipment Co., 1534 Ca- huenga Blvd., Hollywood, Calif. Philco Corp., Tioga & C Sts., Philadelphia, 

Pa. 
Presto Recording Corp., 242 W. 55th 

St., New York,N. Y. 
Radio Corp. of Aerica, Camden, N. J. Record -O -Vox, Inc., 1379 E. 8th St., Brooklyn, N. Y. 
Rehtron Corp., 4313 Lincoln Ave., Chi- 

cago 18, Ill. 
Robinson Recording Laboratories, 355 Ninth St., Philadelphia, Pa. 
Rock -Ola Mfg. Corp., 867 N. Kedzie Ave., 

Chicago, Ill. 
Seeburg Corp., J. P., 1510 N. Dayton St., 

Chicago, Ill. 
Sentinel Radio Corp., 2020 Ridge Ave., Evanston, Ill. 
Simpson .Mfg. Co., Inc., Mark, 188 West Fourth St., New York, N. Y. 
-Sonora Radio & Television Corp., 2626 W. Washington St., Chicago 28, Ill. Stromberg -Carlson Telephone Mfg. Co., 

100 Carlson Rd., Rochester, N. Y. 
Talk -A -Phone Mfg. Co., 1219 W. Van 

Buren St., Chicago, Ill. 
e Trav-Ler Karenola Radio & Television 

Corp., 1028 W. Van Buren St., Chi- 
cago, Ill. 

Victory Radio Corp., 155 West 72nd St., 
New York, N. Y. 

Waters -Conley Co., 501 First St., N. W., Rochester, Minn. 
Wilcox -Gay Corp., Charlotte, Mich. 
Wurlitzer Mfg. Co., Rudolph, North Ton- awanda, N. Y. 

Photocells 
see Phototuben 

Pickups 

INDUSTRIAL PICKUPS 

Audak Co., Inc., 500 Fifth Ave., New York, N. Y. 
Audio Tone Oscillator Co., 237 John St., Bridgeport 3, Conn. Brush Development Co., 3311 Perkins 

Ave., Cleveland, Ohio Consolidated Engineering Corp., 1255 E. Green St., Pasadena 5, Calif. Electro Products Laboratories, 549 W. Randolph St., Chicago, Ill. Electronic Control Corp., 1573 E. Forrest 
St., Detroit, Mich. 

General Radio Co., 30 State St., Cambridge 
39, Mass. 

Hathaway Instrument Co., 1315 S. Clark- son St., Denver, Colo. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Shure Bros., 225 W. Huron St., Chicago, Ill. 
Webster Electric Co., 1900 Clark St., Racine, Wisc. 

PHONOGRAPH PICKUPS 

Aray Mfg. & Supply Co., Inc., 3107 Pine St., St. Louis 5, Mo. Astatic Corp., 830 Market St., Youngstown, Ohio 
Audak Co., 500 Fifth Ave., New York, N. Y. 
Brush Development Co., 3311 Perkins Ave., Cleveland, Ohio Boetsch Bros., 221 E. 144th St., New York 51, N. Y. Garrard Sales Corp., 401 Broadway, New York 13, N. Y. 
General Electric Co., Schenectady, N. Y. Miller Corp., Wm., 362 W. Colorado St., Pasadena, Calif. 
Pacific Sound Equipment Co., 1534 Ca- huenga Blvd., Hollywood, Calif. Philmore Mfg. Co., 113 University Place, New York, N. Y. Presto Recording Corp., 242 W. 55th St., New York, N. Y. 
Radio Corp. of America, Camden, N. J. Shure Bros., 225 W. Huron St., Chicago, Ill. 
Tibbetts Laboratories, Camden, Maine Webster Electric Co., 1900 Clark St., Racine, Wisc. 

Pilot Lights 
see T.iglil.. 

Plastics 

FABRICATORS of PLASTICS 
Acadia Synthetic Products Div., Western Felt Works, 4035 Ogden Ave., Chicago 23, Ill. 
Accurate Molding Corp., 116 Nassau St., Brooklyn 1, N. Y. Alden Products Co., 11" Main St., Brock- ton, Mass. 
American Cyanamid Co., 30 Rockefeller Plaza, New York 20, N. Y. American Insulator Corp., New Freedom, Pa. 
American Molded Products Co., 1751 N. Honore St., Chicago, Ill. American Phenolic Corp., 1830 S. 54th Ave., Chicago Ill. Anchor Plastics Co., 71 Grand St., New York 13, N. Y. Aray Mfg. & Supply Co., Inc., 3107 Pine St., St. Louis 3, Mo. 
Arpin Mfg. Co., 422 Alden St., Orange, N. J. 
Atlas Products Corp., 30 Rockefeller Plaza, New York 20, N. Y. Auburn Button Works, Inc., 48 Canoga St., Auburn, N. Y. Boonton Molding Co., Boonton, N. J. Brach Mfg. Corp., L. S., 55 Dickerson St., Newark, N. J. 
Breeze Corp., 41 S. Sixth St., Newark, N. J. 
Bridgeport Molded Products, Inc., 303 Myrtle Ave., Bridgeport, Conn. Brilhart Co., Arnold, 435 Middle Neck Rd., Great Neck L. I., New York Cardy-Lundmark Co., 1801 West Byron 

St., Chicago 13, Ill. Celluplastic Corp., 50 Avenue L, Newark, N. J. 
Chicago Molded Products Corp., 1020 N. Kolmar Ave., Chicago, Ill. Cincinnati Moulding Co., 2037. Florence Ave., Cincinnati 6, Ohio Cleveland Plastics, Inc., 1611 East 21st St., Cleveland 14, Ohio 
Colt's Patent Fire Arms Mfg. Co., Plastics Div., Hartford, Conn. Consolidated Molded Products Corp., 409 Cherry St., Scranton 2, Pa. Continental -Diamond Fibre Co., 16 Chapel St., Newark, Del. 
Creative Plastics Corp., 975 Kent Ave., Brooklyn, N. Y. 
Davies Molding Co., Harry, 1428 N. Wells St., Chicago 10, Ill. 
Davis Plastics Co., Joseph, Arlington, N. J. Dayton Insulating Molding Co., 418 E. First St., Dayton, Ohio 
Diemolding Corp., Rasbach St., Canastota, 

N. Y. 
Dimco Plastics 207 E. 6th St., Dayton, 

Ohio 
Eagle Plastics Corp., 23-10 Bridge Plaza 

So., Long Island City, N. Y. 

Eclipse Moulded Products Co., 5151 North 
32nd St., Milwaukee 9, Wis. 

Electric Auto -Lite Co., Toledo 1, Ohio Electronic Products Co., 19 North First 
St., Geneva, Ill. 

Emeloid Co., 291 Laurel Ave., Arlington, 
N. J. 

Erie Resistor Corp., 640 W. 12th St., Erie, Pa. 
Felsenthal & Sons, G., 4122 W. Grand St., 

Chicago 49, III. 
Formica Insulation Co., 4662 Spring Grove 

Ave., Cincinnati, Ohio Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilmington, Del. Garfield Mfg. Co., Garfield, N. J. 
Gemloid Corp., 79-10 Albion Ave., Elm- hurst, L. I., N. Y. 
General Electric Co., Plastics Dept., 1 Plastics Ave., Pittsfield, Mass. General Laminated Products, Inc., 175 Varick St., New York, N. Y. Gits Molding Corp., 4600 Huron St., Chi- cago, Ill. 
Haines Mfg. Co., 248 McKibben St., Brooklyn 6, N. Y. 
Hopp Press, Inc., 460 W. 34th St., New York, N. Y. 
House of Plastics, 1720 Euclid Ave., Cleve- land 15, Ohio 
Imperial Molded Products Corp., 2925 W. Harrison St., Chicago, 111. Industrial Synthetics Corp., 60 Woolsey 

St., Irvington, N. J. Insulating Fabricators of New England, 
Inc., 22 Elkins St., S. Boston, Mass. Insulation Mfg. Co., 11 New York Ave., Brooklyn, N. Y. Insulation Products Co., 504 Richland St., Pittsburgh, Pa. 

International Products Corp., Baltimore 
18, Md. 

Johns -Manville, 22 E. 40th St., New York, 
N. Y. 

Kellogg Switchboard & Supply Co., 6650 S. Cicero Ave., Chicago 38, Ill. Keystone Specialty Co., 13728 Cove Ave., 
Cleveland, Ohio 

Knoedler Co., A., Lancaster, Pa. Kuhn & Jacob Moulding & Tool Co., 1200 
Southard St., Trenton, N. J. Kulka Electric Mfg. Co., Inc., 30 South 
St., Mt. Vernon, N. Y. 

Kurz -Kasch Co., 1415 S. Broadway, Day- ton, Ohio 
Lacey -Webber Co., Kalamazoo, Mich. 
Lamicoid Fabricators, 3600 W. Potomac 

Ave., Chicago, Ill. 
Maico Co., Inc., 25 North 3rd St., Min- neapolis 1, Minn. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Mills Corp., Elmer, E., 812 W. Van Buren 

St., Chicago, Ill. 
Molded Insulation Co., Aircraft Control 

Div., 335 E. Price St., Philadelphia, 
Pa. 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

National Fabricated Products 2650 Beldon 
Avenue, Chicago 4, Ill. 

Northern Industrial Chemical Co., 7-11 Elkins St., Boston, Mass. 
Northwest Plastics, Inc., 2333 University 

Ave., St. Paul 4, Minn. 
Norton Laboratories, Inc., 520 Mill St., Lockport, N. Y. 
Parisian Novelty Co., 3510 S. Western 

Ave.. Chicago 9, Ill. Patent Button Co. of Tenn., Inc., 2221 Century St., Knoxville 8, Tenn. Plastic Manufacturers, Stamford, Conn. Plax Corp., 133 Walnut St., Hartford, 
Conn. 

Poinsetta, Inc., 95 Cedar Ave., Pitman, 
N. J. 

Precision Fabricators, Inc., Rochester, 
N. Y. 

Printloid, Inc., 95 Mercer St., New York 
12, N. Y. 

R. E. C. Mfg. Corp., 1250 Highland St., Holliston, Mass. 
Recto Molded Products, Appleton St. & B. 

& O. R. R., Cincinnati, Ohio Remler Co., 2101 Bryant St., San Fran- 
cisco 10, Calif. 

Resinous Products & Chemical Co., 222 
W. Washington Sq., Philadelphia, Pa. Resistofiex Corp., Belleville 9, N. J. 

Reynolds Spring Co., Molded Plastics Div., Reynolds Bldg., Jackson. Mich. 
Richardson Co., Lockland, Ohio 
Rogan Brothers, 2001 S. Michigan Ave., 

Chicago, Ill. 
Rogers Paper Mfg. Co., Manchester, Conn. 
Rohm & Haas, 222 W. Washington Sq., Philadelphia, Pa. 
Royal Moulding Co., 69 Gordon Ave., Providence 5, R. I. 
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St. Regis Paper Co., 230 Park Ave., New 
York. N. Y. 

Sillcocks-Miller Co., 10 Parker Ave., W. 
S. Orange, N. J. 

Sinko Tool & Mfg. Co., 351 N. Crawford 
Ave., Chicago, Ill. 

Standard Molding Corp., Dayton, Ohio 
Stokes Rubber Co., Jos. Taylor & Webster 

Sts., Trenton, N. J. 
Synthetic Plastics Co., 88 St. Francis St., 

Newark, N. J. 
Syracuse Ornamental Co., 581 So. Clinton 

St., Syracuse, N. Y. 
Talking Devices Co., 4451 W. Irving Park 

Rd., Chicago, Ill. 
Tech -Art Plastics Co., 41-01 36th Ave., 

Long Island City 1, N. Y. 
Technical Plastics Co., 6.18 Clyde St., 

Pittsburgh 13, Pa. 
Telex Products Co., Telex Park, Min- 

neapolis 1, Minn. 
Tri -United Plastics Corp., 20-30 Grand 

Ave., Brooklyn 5, N. Y. 
Universal Plastics Corp., 235 Jersey Ave., 

New Brunswick, N. J. 
Varfiex Corp., N. Jay St., Rome, N. Y. 
Victory Manufacturing Co., 1722 W. Ar- 

cade Place, Chicago 12, Ill. 
Waterbury Button Co., Waterbury, Conn. 
Watertown Mfg. Co., Watertown, Conn. 
Western Felt Works, 4029 Ogden Ave., 

Chicago, Ill. 
Western Lithograph Co., 2nd St., Los . 

Angeles, Calif. 
Westinghouse Elec. & Mfg. Co., East 

Pittsburgh Pa. 
White Dental Mfg. Co., S. S., Industrial 

Division, 10 East 40th St., New York, 
N. Y. 

Windman Bros, 3325 Union Pacific Ave., 
Los Angeles 23, Calif. 

Worcester Moulded Plastics Co., 8 Grafton 
St., Worcester S, Mass. 

MANUFACTURERS of PLASTICS 

American Cyanamid Co., Plastics Div., 30 
Rockefeller Plaza, New York 20, N. Y. 

Atlas Products Corp., 30 Rockefeller Plaza, 
New York 20, N. Y. 

Bakelite Corp., 30 E. 42nd St., New York 
17, N. Y. 

Carbide & Carbon Chemicals Corp., 30 E. 
42nd St., New York, N. Y. 

Catalin Corp., 1 Park Ave., New York, 
N. Y. 

Celanese Celluloid Corp., 180 Madison Ave., 
New York, N. Y. 

Central Process Corp., 1401 S. Circle Ave., 
Forest Park, Ill. 

Ciba Co., Inc., 627 Greenwich St., New 
York, N. Y. 

Continental -Diamond Fibre Co., 16 Chapel 
St., Newark, Del. 

Dow Chemical Co., Midland, Mich. 
duPont de Nemours & Co., E. I., 626 

Schuyler Ave.,. Arlington, N. J. 
Durez Plastics & Chemicals, Inc., 1922 

Walck Rd., North Tonawanda, N. Y. 
Durite Plastics, Inc., 5010 Summerdale 

Ave., Philadelphia, Pa. 
Eastman Kodak Co., Rochester 4, N. Y. 
Electrical Insulation Co., Inc., 12 Vestry 

St., New York, N. Y. 
General Electric Co.. Plastics Dept., 1 

Plastics Ave., Pittsfield, Mass. 
Hercules Powder Co., 916 Market St., 

Wilmington, Del. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Makalot Corp., 262 Washington St., Bos- 

ton, Mass. 
Marblette Corp., 37-21 30th St., Long 

Island City, N. Y. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Monsanto Chemical Co., Plastics Div., 

Springfield, Mass. 
Mott -Smith Corp., 1041 M. Esperson Bldg., 

Houston, Texas 
National Vulcanized Fibre Co., Maryland 

Ave., Wilmington, Del. 
Nixon Nitration Works, Nixon, N. J. 
Parisian Novelty Co.. 3510 S. Western 

Ave., Chicago 9, III. 
Pemco Coro., Plastics Div., 5601 Eastern 

Ave., Baltimore, Md. 
Plaskon Co., 2112 Sylvan Ave., Toledo. 

Ohio 
Plax Corp., 133 Walnut St., Hartford. 

Conn. 
Reilly Tar & Chemical Corp., Merchants 

Bank Bldg., Indianapolis, Ind. 
Respro, Inc.. Wellington Ave., Cranston, 

R. I. 
Richardson Co., Lockland, Ohio 
Rohm & Haas, 222 Washington Sq., Phila- 

delphia 5, Pa. 

St. Regis Paper Co., 230 Park Ave., New 
York, N. Y. 

Synthane Corp., Oaks, Pa. 
Taylor Fibre Co.,' Norristown, Pa. 
Tennessee Eastman Corp., Kingsport, 

Tenn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Plastics and Metal Marking 
Machines 
Aircraft Products Co., 3502 E. Pontiac 

St., Fort Wayne, Ind. 
Annis Co., R. B., 1101 N. Delaware St., 

Indianapolis, Ind. 
Ansonia Clock Co., Inc., 103 Lafayette 

St,, New York, N. Y. 
Auto Engraver Co., 1776 Broadway, New 

York, N. Y. 
B & C Insulation Products, Inc., 261 Fifth 

Ave., New York 16, N. Y. 
Bastian Bros Co., 1660 N. Clinton Ave., 

Rochester, N. Y. 
Becker Bros. Engraving Co., 103 Lafayette 

St., New York, N. Y. 
Burndy Engrg. Co., Inc., 107 Eastern 

Blvd., New York 54, N. Y. 
Crowe Name Plate & Mfg. Co., 3701 

Ravenswood Ave., Chicago, Ill. 
Eastern Etching & Mfg. Co., Chicopee, 

Mass. 
Edwards, Inc., J. T., 121 Beach St., Boston 

5, Mass. 
General Electric Co., Pittsfield, Mass. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Neb. 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
Kahle Engrg. Co., 1307 Seventh St., North 

Bergen, N. J. 
Leiman Bros., 156 Christie St., Newark, 

N. J. 
Markem Machine Co.. Keene. N. H. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mico Instrument Co., 80 Trowbridge St., 

Cambridge, Mass. 
New Method Steel Stamps, Inc., 149 Jos. 

Campau Ave., Detroit 7. Mich. 
Numberall Stamp & Tool Co., Inc., 379 

Huguenot Ave., Huguenot Park, 
Staten Island, N. Y. 

Parisian Novelty Co.. 3510 S. Western 
Ave., Chicago 9, Ill. 

Plax Corp., 133 Walnut St., Hartford, 
Conn. 

Preis Engraving Machine Co., H. P., 155 
Summit St., Newark 4, N. J. 

R. E. C. Mfg. Corp., 1250 Highland St., 
Holliston, Mass. 

.Rogan Bros.. 2003 S. Michigan Ave., 
Chicago, Ill. 

Screenmakers, 64 Fulton St., New York, 
N. Y. 

Plastic Insulation 
see Insulation, Plastie 

Plating, Metal, on Plastics 
Electra Plastic Processes, 2035 West 

Charleston St., Chicago 54, III. 
Metaplast Company, 205 West 19th Street, 

New York 11, N. Y. 
Monroe Auto Equipment Co., Monroe, 

Michigan 
Na Mac Products Co., 1027 N. Seward 

Street, Los Angeles 38, Calif. 
Pacific Plastic & Mfg. Co., Inc., 4865 Ex- 

position Blvd., Los Angeles 16, Calif. 
Philip Sievering, Inc., 199 Lafayette Street, 

New York, New York 

Players, Record 
see Phonographs 

Plugs 
TERMINAL PLUGS 

see also .lacks 

Airadio, Inc., Melrose Ave. & Battery 
Place. Stamford, Conn. 

Aircraft -Marine Prods., Inc., 1523 N. 4th 
St., Harrisburg, Pa. 

Aircraft Products Co., 3502 E, Pontiac St., 
Fort Wayne, Ind. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Metal Products Co., 315 Berry 
St., Brooklyn, N. Y. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago, Ill. 

American Radio Hardware Co., 152 Mac- 
Questen Pkway. S., Mt. Vernon, N. Y. 

Astatic Corp., Youngstown, Ohio 
Atlas Products Corp., 30 Rockefeller Plaza, 

New York, N. Y. 
Audio Development Co., 2833 13th Ave. S., 

Minneapolis, Minn. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Birnbach Radio Co., 145 Hudson St., New 

York, N. Y. ' 

Brach, L. S., Co., Newark, N. J. 
Breeze Corp., Newark, N. J. 
Bud Radio. Inc., 2118 E. 55th St., Cleve- 

land, Ohio 
Burndy Engrg. Co., Inc.. 107 Eastern Blvd.. 

New York 54, N. Y. 
Cannon Electric Development Co.. 3209 

Humboldt St., Los Angeles 31, Cal. 
Chicago Tel. & Supply Co., Elkhart, 

Indiana 
Cinch Mfg. Corp.. 2335 W. Van Buren 

St.. Chicago, Ill. 
Cole-Hersee Co.. 54 Old Colony Ave., 

Boston 27, Mass. 
Communication Measurements Laboratory, 

120 Greenwich St., New York, N. Y. 
Connector Corp., 401 North -Broad St., 

Philadelphia 8, Pa. 
Connecticut Telephone & Electric Div., 

Great American Industries. Inc., 70 
Britannia St., Meriden, Conn. 

Cook Electric Co., 2700 Southport Ave., 
Chicago, Ill. 

Eagle Plastics Corp.. 23-10 bridge Plaza 
S., Long Island City, N. Y. 

Eby, Inc., Hugh H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

Federal Mfg. & Engrg., Corp., 199 Steuben 
St., Brooklyn, N. Y. 

Franklin Mfg. Corp.. A. W., 175 Varick 
St., New York, N. Y. 

General Electric Co., Bridgeport, Conn. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Heinse Electric Co., Lowell, Mass. 
Insuline Corp. of America, 36-02 35th 

Avenue, Long Island City. N. Y. 
Johnson Co., E. F., Waseca, Minn. 
T. F. D. Mfg. Co.. 4111 Fort Hamilton 

Pkway., Brooklyn, N. Y. 
Jones, Howard B., 2300 Wabansia Ave., 

Chicago, Ill. 
Kellogg Switchboard & Supply Co., 6650 S. 

Cicero Ave., Chicago 38. Ill. 
Kulka Electric Mfg. Co.. Inc., 30 South 

St., Mt. Vernon, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Molded Insulation Co., Philadelphia, Pa. 
National Co., 61 Sherman St., Malden, 

Mass, 
North_ Electric Co., Galion, Ohio 
Northam Warren Co., Stamford, Conn. 
Northwest Plastics, Inc., 2333 University 

Ave., St. Paul 4, Minn. 
Philmore Mfg. Co., 113 University Place 

New York, N. Y. 
Precision Specialties, 220 No. Western 

Ave., Los Angeles, Calif. 
Pyle -National Co., 1334 N. Kostner Ave., 

Chicago 51, Ill. 
Remler Company, Ltd., 2101 Bryant Street, 

San Francisco, Cal. 
Selector Mfg. Co., L. I. City. N. Y. 
Standard Winding Co., Newburgh, N. Y. 
Telephonics Corp., 350 West 31st St., New 

York, New York 
Trav-Ler Karenola Radio 4 Television 

Corp., 1028 W. Van Buren St., Chi- 
cago, Ill. 

Ucinite Co.. 459 Waterbncn St., Newton - 
ville, Mass. 

Universal Microphone Co.. 424 Warren 
Lane, Inglewood, Calif. 

Utah Radio Products Co., 820 Orleans St., 
Chicago, Ili. 

Willows Mfg. Corp., Brooklyn, N. Y. 
Wood Electric Co., Inc., C. D., 826 Broad- 

way, New York, N. Y. 
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ELECTRONIC and ALLIED PRODUCTS 

Pointers 
DIAL POINTERS 

see also Knobs 

also Dials 
American Brass Co., Waterbury, Conn. 
American Emblem Co., Utica, N. Y. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bastian Bros. Co., 1600' N. Clinton Ave., 
Rochester, N. Y. 

Bud Radio, Inc., 2118 East 55th St., Cleve- 
land, Ohio 

Crowe Name Plate & Mfg. Co., 3701 
Ravenswood Ave.. Chicago, Ill. 

Eclipse Moulded Products Co., 5151 North 
32nd St., Milwaukee 9, Wis. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York. N. Y. 

Felsenthal & Sons, G., 4122 W. Grand St., 
Chicago 49, Ill. 

General Electric Co., Schenectady, N. Y. 
Gits Molding Corp., 4600 Huron St., Chi- 

cago, Ill. 
Grammes & Sons, Inc.. L. F., 344 Union 

St., Allentown 2, Pa. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City. N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Liberty Engraving & Mfg. Co.. 2911 S. 

Central Ave., Los Angeles, Calif. 
New England Radiocrafters, 1156 Com- 

monwealth Ave.. Boston 34, Mass. 
Parisian Novelty Co.. 3510 S. Western 

Ave., Chicago 9, Ill. 
Plastic Fabricators, Inc.. 440 Sansome St., 

San Francisco, Calif. 
Printloid, Ihc., 95 Mercer St., New York 

12, N. Y. 
Radio City Products Co.. 127 West 26th 

St., New York, N. Y. 
Worcester Moulded Plastics Co., 8 Grafton 

St., Worcester 8, Mass. 

Points 

CONTACT POINTS and ASSEMBLIES 

American Platinum Works, New Jersey 
R. R. Ave. at Oliver St., Newark, N. J. Baker & Co.. 113 Astor St., Newark 9. N. J. 

Bishop & Co., Platinum Works, J., 12 
Channing Ave., Malvern, Pa. 

Brainin Co.. C. S., 233 Spring St., New 
York, N. Y. 

Callite Tungsten Corp., 544 39th St, 
Union City, N. J. 

Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland, Ohio 

Fansteel Metallurgical Corp., 2200 Sheri- 
dan Rd., North Chicago, Ill. 

General Plate Div., Metals & Controls 
Corp.. 34 Forest St, Attleboro, Mass. 

General Tungsten Mfg. Co., 502 23d St., 
Union City, N. J. 

Gibson Electric Co., 8350 Frankstown Ave., 
Pittsburgh, Pa. 

Independent Contact Mfg. Co., 540 39th 
St.. Union City, N. J. 

Kulka Electric Mfg. Co., Inc., 30 South St., 
Mt. Vernon, N. Y. 

Mallory & Co., P. R., 3029 E. Washington 
St, Indianapolis, Ind. 

Metroley Co., 57 E. Alpine St., Newark, 
N. J. 

Noble Co., F. H., 535 West 59th St., Chi. 
cago, Ill. 

Speer Carbon Co., St. Marv's, Pa. 
Tungsten Contact Mfg. Co., North Ber- 

gen. N. J. 
Wilson Co., H. A., 105 Chestnut St., New- 

ark, N. J. 

Porcelain 
see Insulation -Ceramic 

Posts 

Aircraft Products Co., 3502 E. Pontiac St, 
Fort Wayne, Ind. 

Alden Products Co., 117 Main St., Erock- 
ton, Mass. 

American Brass Co.. Waterbury, Conn. 
American Insulator Co., Waterbury, Conn. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway. S., Mt. Vernon, 
N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette St., 
New York, N. Y. 

Atlas Products Corp., 30 Rockefeller Plaza, 
New York 20, N. Y. 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Baer Co., N. S., 9 Montgomery St., Hill- 
side, N. J 

Birnbach Radio Co., 145 Hudson St., New 
York, N. Y. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Burke Electric Co., 12th & Cranberry St., 
Erie, Pa. 

Burndy Engineering Co., Inc., 107 Eastern 
Blvd., New York, N. Y. 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Cinch Mfg. Corp., 2335 W. Van Buren St., 
Chicago Ill. 

Cinema Engineering Co., 1508 W. Verdugo 
Ave., Burbank, Calif. 

Continental -Diamond Fibre Co., 16 Chapel 
St., Newark, Del. 

Cook Electric Co., 2700 Southport Ave., 
Chicago, Ill. 

Creative Plastics Corp., 975 Kent Ave., 
Brooklyn, N. Y. 

Eby, Inc., Hugh H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

Electronic Mechanics, Inc., 70 Clifton 
Blvd., Clifton, N. J. 

Fahnestock Electric Co., 46-44 11th St, 
Long Island City. N. Y. 

Federal Screw Products Co:, 224 W. Huron 
St.. Chicago 17, Ill. 

Ferranti Electric, Inc.. 30 Rockefeller 
Plaza. New York, N. Y. 

Franklin Mfg. Corp.. A. W., 175 Varick St., 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Industrial Screw & Supply Co., 713 W. 

Lake St.. Chicago 25, Ill. 
Insulation Mfg. Co., 11 New York Ave., 

Bklyn., N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
Jones. Howard B., 2300 Wabansia Ave., 

Chicago, I1L 
Kellogg Switchboard & Supply Co., 6650 S. 

Cicero Ave., Chicago 38. Ill. 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt Vernon, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
McInerney Plastics Co., 655 Godfrey Ave., 

S. W., Grand Rapids 1, Mich. 
Mica Insulator Co., 200 Varick St., New 

York. N. Y. 
Millen Mfg. Co., James, 150 Exchange St., 

Malden. Mass. 
National Fabricated Products, 2650 Belden 

Ave., Chicago 4, Ill. 
Northern Industrial Chemical Co., 7-11 

Elkins St., Boston, Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., 

Providence 5, R. I. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Plastic Manufacturers, Stamford, Conn. 
Precision Specialties, 220 No. Western 

Ave., Los Angeles, Calif. 
Radio Corp. of America, Camden, N. J. 
Reamer Co.. 2101 Bryant St., San Fran- 

cisco, Calif. 
Small Motors, Inc., 1322 Elston Ave., Chi- 

cago, Ill. 
Standard Electric Time Co., 89 Logan St., 

Springfield, Mass. 
States Co., 19 New Park Ave., Hartford 

2, Conn. 
Thwing-Albert Instrument Co., Penn St. 

& Pulaski Ave.. Philadelphia, Pa. 
Variaten Cinema Engrg. Co., 1508 W. 

Verdugo Ave., Burbank, Calif. 
Waterbury Button Co., 835 S. Main St., 

Waterbury. Conn. 
Wood Electric Co., Inc., C. D., 826 Broad- 

way, New York, N. Y. 

BINDING POSTS and TERMINALS Potentiometers 
Accurate Molding Corp., 116 Nassau St.. 

Brooklyn 1, N. Y. see Variable Resistors 

Power Cord 
sei \Wire 

Power Plants 
see Generator, 

Power Supplies 
Altec Lansing Corp., 1680 N. Vine St., 

Los Angeles 10, Calif. 
American Instrument Co., 8030 Georgia 

Ave., Silver Spring, Md. 
American Television & Radio Co., 300 E. 

Fourth St., St. Paul, Minn. 
American Transformer Co., 178 Emmet 

St.; Newark, N. J. 
Amplifier Co. of Ameriea, 396 Broadway, 

New York, N. Y. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Benwood Linze Co., 1815 Locust St., St. 

Louis, Mo. 
Browning Labs., Inc., 750 Main St., Win- 

chester, Mass. 
Carter Motor Co., 1608 Milwaukee Ave., 

Chicago 47, Ill. 
Communication Equipment Co., 134 Colo- 

rado St., Pasadena 2, Calif. 
Communication' Measurements Laboratory, 

120 Greenwich St., New York, N. Y. 
Consolidated Engineering Corp., 1255 E. 

Green St., Pasadena 5, Calif. 
Electro Products Laboratories, 549 W. 

Randolph St., Chicago, Ill. 
Electronic Corp. of America, 45 West 18th 

St., New York 11, N. Y. 
Electronic Laboratories, Inc., Indianap- 

olis, Ind. 
Electronic Products Co., 19 North First 

St., Geneva, Ill. 
Espey Mfg. Co., 305 East 63rd St., New 

York, N. Y. 
Fisher Research Laboratory, 1961 Uni- 

versity Ave., Palo Alto, Calif. 
Gates Radio Co., 220 Hampshire St., 

Quincy, Ill. 
General Electric Co., Schenectady, N. Y. 
General Transformer Corp., 1250 W. Van 

Buren St., Chicago 24, Ill. 
Green Electric Co., Inc., W., 130 Cedar 

St., New York, N. Y. 
Hamilton Radio Corp., 510 Sixth Ave., 

New York, N. Y. 
Harvey Radio Laboratories, Inc., 447 

Concord Ave., Cambridge, Mass. 
Harvey -Wells Communications, Inc., 

North St., Southbridge, Mass. 
Herbach & Rademan Co., 522 Market St., 

Philadelphia, Pa. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn 1, N. Y. 
Heyer Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Jefferson, Inc., Ray, 40 E. Merrick Rd., 

Freeport, L. I., N. T. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Mellaphone Corp., 714 University Ave.,_ 

Rochester, N. Y. 
Metron Instrument Co., 432 Lincoln St., 

Denver, Colo. 
Radiart Corp., 3571 West 62nd St., 

Cleveland, Ohio 
Radio Mfg. Engineers, Inc., 304 First Ave., 

Peoria, Ill. 
Radio -Television Institute, Inc., 480 Lex- 

ington Ave., New York 17, N. Y. 
Radio Transceiver Labs., Inc., 8627 115th 

St., Richmond Hill, N. Y. 
Radiotechnic Laboratory, 1328 Sherman 

Ave., Evanston,. Ill. 
Rehtron Corp., 4313 Lincoln Ave., Chicago 

18, Ill. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Schuttig & Co., 9th & Kearney Sts. N. E., 

Washington 24, D. C. 
Simpson Mfg. Co., Inc. Mark, 188 W. 

Fourth St., New York, N. Y. 
Springfield Sound Co., 12 Cass St., Spring- 

field, Mass. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicagq, Ill. 
United Transformer Co., 150 Varick St., 

New York 13, N. Y. 
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1944-1945 DIRECTORY of 

Ward Leonard Electric Co., Mount Vernon, 
N. Y. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Powdered Metal Products_ 
see Metals 

Public Address Systems 
see Sound 

Pumps 

VACUUM PUMPS 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. Bendix Aircraft Corp., Bendix, N. J. 
Central Scientific Co., 1700 Irving Park 

Rd., Chicago, Ill. 
Distillation Products, Inc., 755 Ridge Rd. 

W., Rochester, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y. Eisler Engrg. Co., 740 S. 13th St., Newark 

3 N. J. 
Eitel -McCullough, Inc., San Bruno, Calif. Electronic Products Co., 111 E. Third St., 

Mt. Vernon, N. Y. 
General Electric Co., Schenectady, N. Y. Haydu Bros., Mt. Bethel Rd., Plainfield, 

N. J. 
International Machine Weirks, 2207 46th 

St., North Bergen, N. Y. Kahle Engineering Corp., 1307 Seventh 
St., North Bergen, N. J. 

Kinney Mfg. Co., 3529 Washington St., Boston, Mass. 
Kraissl Co., 303 Williams Ave., Hacken- sack, N. J. 
Leiman Bros., 156 Christie St., Newark 7, 

N. J. 
National Research Corp., 100 Brookline 

Ave., Boston, Mass. 
Nelson Vacuum Pump Co., Geo: F., 2133 Fourth St., Berkeley 2, Calif. 
New Jersey Machine Corp., 16th & Willow 

Ave., Hoboken, N. J. 
Robbins & Myers, Inc., 1345 Lagonda 

Ave., Springfield, Ohio 
Roper Corp., Geo. D., Rockford, Ill. Stokes Machine Co., F. J., 5850 Tabor Rd., Olney P. 0., Philadelphia, Pa. Sullivan Machinery Co., 929 Woodland 

Ave., Michigan City, Ind. 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago 54, Ill. 
Westinghouse Electric Mfg. Co., East Pittsburgh, Pa. 
Worthington Pump & Machinery Corp., Harrison, N. J. 
Yeomans Bros. Co., 1433 N. Dayton St., Chicago, Ill. 
Zenith Products Co., West Newton, Mass. 

"Q" Meters 
nor At eter.. 

Racks, Relay 
Falstrom Co., Passaic, N. J. Karp Metal Products Co., Inc., 129 -30th 

St., Brooklyn, N. Y. 
-Par Metal Products Corp., 32-62 49th St., 

Long Island City, N. Y. 

Receivers 
Because of the fact that all 

manufacturers are on a 100 percent 
war basis, we are listing them in this 
directory without type classification. 

\In our first Directory after 
of hostilities we will again classify 
receiver manufacturers by the kind 
they make. 

Abbott Instrument Inc., 8 W. 18th St., 
New York, N. Y. 

Admiral Corp., 444 Lake Shore Drive, 
, Chicago 11, Ill. 

Aero Communications, Inc., 231 Main St., 
Hempstead, L. I., N. Y. 

Air Associates, Inc., 5827 W Century Bldg., 
Los Angeles, Calif. 

Air Communications, Inc., 2233 Grand Ave., 
Kansas City, Mo. 

Air King Products Co., Inc., 1523 63rd St., 
Brooklyn, N. Y. 

Aircraft Accessories Corp., Fairfax & 
Funston Rds., Kansas City, Kans. 

Aircraft Radio Corp., Boonton, N. J. 
Airplane & Marine Instruments, Inc., 

Clearfield, Pa. 
Andrea Radio Corp., 43-20 34th St., 

Long Island City, N. Y. 
Ansley Radio Corp., 21-10 49th Ave., 

Long Island City, N. Y. 
Autocrat Radio Co., 3855 N. Hamilton 

Ave., Chicago, Ill. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Automatic Radio & Mfg. Co., 122 Brook- 

line Ave., Boston, Mass. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Bassett, Inc. Rex. 500 S. E. Second St., 

Fort Lauderdale, Fla. 
Bell Radio & Television, 125 East 46th St., 

New York, N. Y. 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago, Ill. 
Bendix Radio, Div. of Bendix Aviation 

Corp., Baltimore, Md. 
Bunnell & Co., J. H., 215 Fulton St., 

New York, N. Y. 
Collins Radio Co., 855 35th N. E., Cedar 

Rapids, Iowa 
Colonial Radio Corp., 254 Rano St., Buf- 

falo, N. Y. 
Communications Co., Coràl Gables, Fla. 
Communications Equipment Co., 134 W. 

Colorado St., Pasadena 2, Calif. 
Crosley Corp., 1329 Arlington St., Cin- 

cinnati 3, Ohio 
Delco Radio Div., General Motors Corp., 

Kokomo, Ind. 
Detrola Corp., 1501 Beard Ave., Detroit, 

Mich. 
DeWald Radio Mfg. Corp., 440 Lafayette 

St., New York, N. Y. 
Doolittle Radio, Inc., 7421 S. Loomis Blvd., 

Chicago, Ill. 
Du Mont Laboratories, Inc., Allen B., 2 

Main Ave., Passaic. N. J. 
Echophone Radio Co., 540 North Michigan 

Ave., Chicago 20, Ill. 
Eckstein Radio & Television Co., 1400 

Harmon Place, Minneapolis, Minn. 
Electronic Specialty Co., 3456 Glendale 

Blvd., Los Angeles, Calif. 
Emerson Radio & Phonograph .Corp., 111 

Eighth Ave., New York, N. Y. 
Espev Manufacturing Co., 305 E. 63rd 

St.. New York, N. Y. 
Fada Radio & Electric Co., Inc., 30-20 

Thomson Ave., Long Island City, N. Y. 
Farnsworth Television & Radio Corp., 3700 

Pontiac St., Fort Wayne, Ind. 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
Fisher Research Laboratory, 1961 Univer- 

sity Ave., Palo Alto, Calif. 
Freed Radio Corp., 200 Hudson St., New 

York, N. Y. 
Galvin Mfg. Corn., 4545 Augusta Blvd., 

Chicago 51, Ill. 
Garod Radio Corn., 70 Washington St., 

Brooklyn, N. Y. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Electric Co., Bridgenort, Conn. 
General Television & Radio Corp., 1240 W. 

Homan Ave., Chicago 28. ill. 
Gilfillan Bros., Inc., 1815 Venice Blvd., 

Los Angeles, Calif. 
Grenby Mfg. Co., Plainville. Conn. 
Hallicrafters Co., 2611 Indiana Ave., Chi- 

cago, Ill. 
Halsted Traffic Communications Corp., 155 

F. 44th St., New York. N. Y. 
Hamilton Radio Corp., 510 Sixth Ave., 

New York, N. Y. 
Hammarlund Mfg. Co., 460 W. 34 St., 

New York, N. Y. 
Harvey Machine Co., Inc., 6200 Avalon 

Blvd.. Los Angeles, Calif. 
Harvey Radio Laboratories, Inc., 447 

Concord Ave., Cambridge, Mass. 
Harvey -Wells Communications, Inc., North 

St., Southbridge. Maas. 
Hazeltine Electronics Corp., 1775 Broad- 

way, New York, N. Y. 
Herbach & Rademan, 522 Market St.. 

Philadelphia, Pa. 
Higgins Industries, Inc.. 2221 Warwi h 

Ave., Santa Monica, Calif. 
Hoffman Radio Corn., 3430 S. Hill St., 

Los Angeles 7, Calif. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, Ill. 
Hudson American Corp., 25 West 43rd St., 

New York. N. Y. 
Islip Radio Mfg. Corp., Foot of Beacon 

St., Islip, N. Y. 
Jefferson, Inc., Ray, 40 E. Merrick Road, 

Freeport, Long Island, N. Y. 

Jefferson -Travis Radio Mfg. Corp., 245 
East 23rd St., New York, N. Y. 

Kaar Engineering Co., 619 Emerson St., 
Palo Alto, Calif. 

Karadio Corp., 2233 University Ave., St. 
Paul, Minn. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. 

King Radio Co., Inc., Kokomo, Ind. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Lear-Avia, Inc., 1718 Broadway, Piqua, 

Ohio 
Link, Fred M. 125 West 17th St., New 

York, N. Y. 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Majestic Radio & Television Corp., 2600 

W. 50th St., Chicago, Ill. 
Maritime Radio Corp., 24 Whitehall St., 

New York, N. Y. 
Meek Industries, John, Plymouth, Ind. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Midwest Radio Corp., 909 Broadway, 

Cincinnati, Ohio 
Millen Mfg. Co., James, 150 Exchange St., 

Malden, Mass. 
National Co., 61 Sherman St., Malden, 

Mass. 
Noblitt-Sparks Industries Inc., 13th & 

Big Four, Columbus, Ind. 
Pacific Div., Bendix Aviation Corp., North 

Hollywood, Calif. 
Pacific Electronics, Sprague at Jefferson, 

Spokane, Wash. 
Packard Bell Co., 1115 South I-Iope St., 

Los Angeles, Calif. 
Permoilux Corp., 4916 W. Grand Ave., 

Chicago, Ill. 
Phil -American, Inc., 528 E. 72nd St., New 

York 21, N. Y. 
Philco Corporation, Philadelphia. Pa. 
Philharmonic Radio Corp., 528 East 72nd 

St., New York 21, N. Y. 
Phihnore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Pilot Radio Corp., 37-06 36th St., Long 

Island City, N. Y. 
Precision Specialties, 220 North Western 

Ave.. Los Angeles, Calif. 
Press Wireless, Inc., Hicksville, L. I., 

N. Y. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
Radio Corp., of America, Camden, N. J. 
Radio Craftsmen. 1341 S. Michigan Ave., 

Chicago 5, Ill. 
Radio Engineering Laboratories, Inc., 

35-54 36th St., Long Island City, N. Y. 
Radio Mfg. Engineers, Inc., 304 First 

Ave.. Peoria, Ill. 
Radio Navigational Instrument Corp., 500 

Fifth Ave., New York, N. Y. 
Radio Receptor Co., 251 West 19th St., 

New York, N. Y. 
Radio Transceiver Laboratories, Inc., 8627 

115th St., Richmond Hill, N. Y. 
Radiomarine Corp. of America, 75 Varick 

St., New York, N. Y. 
Record -O -Vox, Inc., 1379 East 8th St.. 

Brooklyn, N. Y. 
Bernier Corp., 2101 Bryant St., San Fran- 

cisco, Calif. 
Richardson-Allen Corp. 15 West 20th St., 

New York 11. N. Y. 
Sargent Co., E. M., 212 Ninth St., Oak- 

land, Calif. 
Schutt -1g & Co., 9th & Kearney Sts., N. E., 

Washington 24, D. C. 
Scott Labs. Inc., E. H., 4450 Ravenswood 

Ave., Chicago, Ill. 
Sentinel Radio Corp., 2020 Ridge Ave., 

Evanston, Ill. 
SetchellCarlson, Inc.. 2233 University 

Ave., St. Paul 4. Minn. 
Sheridan Electro Corn., 2850 S. Michigan 

Ave., Chicago, Ill. 
Sherron Metallic Corp., 1201. Flushing 

Ave.. Brooklyn 6. N. Y. 
Signal Electronic & Mfg. Co.. 439 Lafay- 

ette St., New York. N. Y. 
Sonora Radio & Televi>''eo Corn., 292G 

W. Washington St.. Chicago 28, 111. 
Sparks-Withington Co., North St., Jack- 

son, Mich. 
Sperry Gyroscope Co.. Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Stewart -Warner Corn., 1826 Diversey 

Pkwy., Chicago, Ill. 
Stromberg Carlson Telephone Mfg. Co., 

100 Carlson Rd., Rochester, N. Y. 
Technical Devices Corp.. Bloomfield. N. J. 
Technical Radio Co., 279 Ninth St.. ilan 

Francisco, Calif. 
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ELECTRONIC and AWED PRODUCTS 

Templetone Radio Co., Mystic, Conn. Transmitting Equipment Mfg. Co., Inc., 
345 Hudson St., New York, N. Y. Trav-Ler Karenola Radio & Television 
Corp., 1036 W. Van Buren St., Chi- 
cago, Ill, 

Trebor Radio Co., Pasadena. Calif. 
United Cinephone Corp., Torrington, Conn. 
U. S. Television Mfg.. Corp., 106 Seventh 

Ave.. New York 11, N. Y. 
Victory Radio Corp., 155 West 72nd St., 

New York, N. Y. 
Walsh Engineering Co., 34 De Hart Place, 

Elizabeth, N. J. 
Warwick Mfg. Co., 4640 W. Harrison St., 

Chicago, Ill. 
Watterson Radio Mfg. Co., P. O. Box 54, 

Dallas 1, Texas 
Wells -Gardner & Co., 2701 N. Kildare 

Ave., Chicago, Ill. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Westinghouse Electric & Mfg. Co., Radio 

X-Rav Div., Baltimore, Md. 
Wilcox Electric Co., 1400 Chestnut St., Kansas City, Mo. 
Wilcox -Gay Corp., Charlotte, Mich. 
Zenith Radio Corp., 6001 Dickens Ave., 

Chicago, Ill. 

RADIO COMPASS RECEIVERS 
Air Communications, Inc., 2233 Grand 

Ave., Kansas City, Mo. 
Aircraft Accessories Corp., Fairfax & Funston Rds., Kansas City, Kansas 
Airplane & Marine Instruments, Inc.. 

Clearfield, Pa. 
Andrea Radio Corp., 43-20 24th St., Long 

Island City, N. Y. 
Ansley Radio Corp., 21-10 49th Ave., Long 

Island City, N. Y. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Bassett, Inc. Rex, 500 S. E. Second St., Ft. Lauderdale, Fla. 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago 39, Ill. 
Bendix Radio Div. of Bendix Aviation 

Corp., Baltimore, Md. 
Crosley Corp., 1329 Arlington St., Cin- cinnati 3, Ohio 
Erie Art Metal Co., 1602 East 18th St., Erie, Pa. 
Fairchild Camera & Instrument Corp., 

88-06 Van Wyck Blvd., Jamaica, 
L. I., N. Y. 

Federal Telepl}one and Radio Corp., 591 Broad St., Newark, N. J. Finch Telecommunications, Inc., Passaic, 
N. J. Fisher Research Laboratory, 1961 Univer- 
sity Ave., Palo Alto, Cal. 

Garod Radio Corp., 70 Washington St., Brooklyn, N. Y. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Electric Co., Schenectady, N. Y. Grady Instrument Co., 11 Bailey Ave., Watertown 72, Mass. 
Gray Radio Co., 730 Okeeshobee Rd., West 

Palm Beach, Fla. 
Hallicrafters Co., 2611 Indiana Ave., Chi- 

cago, III. 
Harvey Radio Laboratories, Inc., 447 Con- 

cord Ave., Cambridge, Mass. 
Heyer Products Co., Inc., 481 Cortland St., 

Belleville 9, N. J. 
Hudson American Corp., 25 W. 43rd St., 

New York, N. Y. 
Islip Radio Manufacturing Corp., Inc., 

Islip, New York 
Jefferson, Inc., Ray, 40 E. Merrick Rd., 

Freeport, L. I., N. Y. 
Jefferson -Travis Radio Mfg. Corp., 380 

Second Ave., New York, N. Y. 
Knickerbocker Development Corp., 116 Little St., Belleville 9, N. J. 
Lear-Avia, Inc., 1718 Broadway, Piqua, 

Ohio 
Magnavox Co., 2131 Bueter Rd., Fort 

Wayne, Ind. 
Panoramic Radio Corp., 242 W. 55th St., 

New York 19, N. Y. Press Wireless, Inc., Hicksville, L. I., 
N. Y. 

Radio Corp. of America, Camden, N. J. 
Radio Laboratories, Inc., 2701 California 

Ave., Seattle 6, Washington 
Radio Mfg. Engineers, Inc., 304 First Ave., 

Peoria, Ill. 
Radio Navigational Instrument Corp., 500 Fifth Ave., New York, N. Y. 
Radiomarine Corp. of'America, 75 Varick 

St., New York, N. Y. 

Rehtron Corp., 
cago 18, Ill. 

Sargent Co., E. 
land, Calif. 

Sonora Radio & 
Washington 

Sorensen & Co., 
Conn. 

Sperry Gyroscope Co., Inc., Manhattan 
Bridge Plaza, Brooklyn 1, N. Y. 

Technical Radio Co., 279 Ninth St., San 
Francisco, Calif. 

U. S. Television Manufacturing Corp., 106 
Seventh Ave., New York 11, N. Y. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Western Electric Co., 195 Broadway, New 
York. N. Y. 

Wilcox Electric Co., 1400 Chestnut St., 
Kansas City, Mo. 

FACSIMILE RECEIVERS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bunnell & Co., J. H., 215 Fulton St., New 
York, N. Y. 

Finch Telecommunications, Inc., Passaic, 
N. J. 

General Electric Co., Schenectady, N. Y. 
Press Wireless, Inc., 1917 Tribune Tower. 

Chicago, Ill. 
Radio Corp., of America, Camden, N. J. 
Record -O -Vox, Inc., 1379 E. 8th St., Brook- 

lyn, N. Y. 
Wilcox Gay Corp., Charlotte, Mich. 

4313 Lincoln Ave., Chi - 

M., 212 Ninth St., Oak - 

Television Corp., 2626 W. 
St., Chicago 28, Ill. 

1 Grove St., Stamford, 

Record Changers 
see Changers, Record 

Record Players 
see Phonographs 

Recorders 
see Indicators 

FREQUENCY RECORDERS 

.\urlio Tone Oscillator Co., 237 John St., Bridgeport 3, Conn. Barker & Williamson, 235 Fairfield Ave., Upper Darby, Pa. 
Conn Ltd., C. G., Elkhart, Ind. Esterline-Angus Co., P. O. Box 596, In- dianapolis, Ind. 
General Electric Co., Schenectady, N. Y. Hathaway Instrument Co., 1315 S. Clark- son St., Denver, Colo. 
Bieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Schuttig & Co., 9th & Kearney Sts. N. E., Washington 24, D. C. 
Sound Apparatus Co., 150 W. 46th St., New York, N. Y. 
White Research, 899 Boylston St., Boston, Mass. 

Recorders, Sound 
RECORDERS and CUTTING HEADS 

Allied Recording Products Co., 21-09 43rd 
Ave., Long Island City 1, N. Y. Amertype Recordgraph Corp., 333 W. 52nd St., New York 19, N. Y. 

Andrea Radio Corp., 43-20 24th St., Long Island City, N. Y. 
Annis Co., R. B., 1101 N. Delaware St., Indianapolis 2, Ind. 
Astatic Corp., 830 Market St., Youngs- 

town, Ohio 
Audak Co., Inc., 500 Fifth Ave., New York, N. Y. 
Audio -Tone Oscillator Co., 237 John St., Bridgeport, Conn. Autocraft Radio Co., 3855 N. Hamilton 

Ave., Chicago, Ill. 
Bell Sound Systems, Inc., 1183 Essex 

Ave., Columbus, Ohio 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago, Ill. 
Boetsch Brothers, 221 E. 144th St., New 

York 51, N. Y. 
Brush Development Co., 3311 Perkins 

Ave., Cleveland, Ohio 

Chicago Sound Systems Co., 2124 S. 
Michigan Ave., Chicago, Ill. 

Dictaphone Corp., 420 Lexington Ave., 
New York, N. Y. 

Dossert & Co., 242 W. 41st St., New York, 
N. Y. 

Duotone Co., 799 Broadway, New York, 
N. Y. 

Espey Mfg. Co., Inc., 305 E. 63rd St., 
New York, N. Y. 

Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica, L. I., 

N. Y. 
Federal Instrument Co., 3931 -45th Ave., 

Long Island City 4, N. Y. 
Federal Recorder Co., Elkhart, Ind. 
Galvin Mfg. Corp., 4545 W. Augusta Blvd., 

Chicago 51, Ill. 
Garod Radio Corp., 70 Washington St., 

Brooklyn, N. Y. 
Gates Radio Co., 220 Hampshire, St., 

Quincy, Ill. 
General Electic Co., Schenectady, N. Y. 
General Industries Co., Taylor & Olive 

Sts., Elyria, Ohio 
Good All Electric, 320 N. Spruce St., 

Ogalala, Nebr. 
Gray Mfg. Co., 16-30 Arbor St., Hartford, 

Conn. 
Halstead Traffic Communications Corp., 

155 East 44th St., New York, N. Y. 
Howard Radio Co., 1735 Belmont Ave., 

Chicago 13, Ill. 
Jefferson -Travis Radio Mfg. Co., '245 

East 23rd St., New York, N. Y. 
Lear Avia, Inc., 1718 Broadway, Piqua, 

Ohio 
Memovox, Inc., 9242 Beverly Blvd., Bev- 

erly Hills, Calif. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Montgomery Bros., 61 Fremont St., San 

Francisco, Calif. 
Music Master Mfg. Co., 542 S. Dearborn 

St., Chicago 21, III. 
Pacific Sound Equipment Co., 1534 

Cahuenga Blvd., Hollywood, Calif. 
Presto Recording Corp., 242 W. 55th St., 

New York, N. Y. 
Proctor Co., B. A., 2 W. 45th St., New 

York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radiotechnic Laboratory, 1328 Sherman 

Ave., Evanston, Ill. 
Radiotone Div., Robinson Houchin Opti- 

cal Co., Columbus. Ohio 
Record -O -Vox, Inc., 1379 E. 8th St., 

Brooklyn, N. Y. 
Rehtron Corp., 4313 Lincoln Ave., Chicago 

18, Ill. 
Rek-O-Kut Co., 173 Lafayette St., New 

York 13, N. Y. 
Bieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Robinson Recording Laboratories, 35 

S. Ninth St., Philadelphia, Pa. 
Scully Machine Co., 62 Walter St., Bridge- 

port, Conn. 
Shure Bros., 225 W. Huron St., Chicago, 

Ill. 
Simpson Mfg. Co., Inc., Mark, 188 W. 

4th St.. New York, N. Y. 
Sonora Radio & Television Corp., 2626 W. 

Washington St., Chicago, Ill. 
Sound Apparatus Co., 150 W. 46th St., 

New York, N. Y. 
Sound Scriber Corp., 82 Audubon St., New 

Haven, Conn. 
Speak -O -Phone Recording & Equipment 

Co., 23 W. 60th St., New York, N. Y. 
Talk -A -Phone Mfg. Co., 1219 W. Van 

Buren St., Chicago, Ill. 
Talking Devices Co., 4447 W. Irving Park 

Rd., Chicago, Ill. 
United Sound Engrg. Co., 6642 Santa 

Monica Blvd., Hollywood, Calif. 
Webster Electric Co., 1900 Clark St., 

Racine, Wise. 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 
Western Sound & Electric Laboratories, 

Inc., 3512 W. St. Paul Ave., Milwau- 
kee, Wisc. 

Wilcox -Gay Corp., Charlotte, Mich. 

NOISE RECORDERS 
Brush Development Co., 3311 Perkins 

Ave., Cleveland, Ohio 
Chicago Sound Systems Co., 2124 S. Mich- 

igan Ave., Chicago, Ill. 
Electronic Supply Co., 207 Main St., Wor- 

cester, Mass. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- bridge 39, Mass. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
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1944-1945 DIRECTORY of 

PH Recorders 
nee PH Meters 

Recording Blanks 
see Discs 

Records 

PHONOGRAPH RECORDS 

Audio Tone Oscillator Co., 237 John St., 
Bridgeport 3, Conn. 

Cari litone Corp., 30 N. Penn St., York, 
Pa. 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Ave. Chicago, Ill. 

Classic Record. Co., 2 West 46th St., New 
York, N. Y. 

Columbia Recording Corp., 1473 Barnum 
Ave., Bridgeport, Conn. 

Decca Records, Inc., 50 West 67th St., 
New York, N. Y. 

Poinsetta, Inc., 95 Cedar Ave., Pitman, 
N. J. 

Radio Corp. of America, Camden, N. J. 
Riggs & Jeffreys, Inc., 73 Winthrop St., 

Newark 4, N. J. 
Robinson Recording Laboratories, 35 S. 

Ninth St., Philadelphia, Pa. 
Sonart Record Corp., 251 West 42nd St., 

New York 18, N. Y. 
Sonora Radio & Television Corp., 2626 W. 

Washington St., Chicago 28, Ill. 
Stark Sound Engrg. Corp., P. O. 493, 

Fort Wayne 1, Ind. 
Talking Devices Co. 4451 W. Irving Park 

Rd., Chicago, Ill. 
World Broadcasting System, 711 Fifth 

Ave., New York 22, N. Y. 

Rectifiers 
see also Tubes 

DRY DISC RECTIFIERS 

American Battery Co., 17 S. Jefferson St., 
Chicago, Ill. 

American Television & Radio Co., 300 E. 
Fourth St., St. Paul, Minn. 

American Transformer Co., 178 Emmet St., 
. Newark, N. J. 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Benwood Linze Co., 1815 Locust St., St. 
Louis, Mo. 

Bradley Labs., Inc., 82 Meadow St., New 
Haven, Conn. 

Conant Electrical Labs, Lincoln, Nebr. 
Electrical Facilities, Inc., 4224 Holden 

St., Oakland 8, Calif. 
ElectricQil Transformer Co., 421 Canal 

St., New York, N. Y. 
Electro Products Laboratories, 549 W. 

Randolph St., Chicago, Ill. 
Electron Equipment Corp., 917 Meridian 

Ave., S. Pasadena, Calif. 
Fansteel Metallurgical Corp., 2200 Sheri- 

dan Rd., North Chicago, Ill. 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
General Electric Co., Bridgeport, Conn. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Good -All Electric, 320 N. Spruce St., 

Ogalala, Nebr. 
Gould Storage Battery Corp., 35 Neoga 

St., Depew, N. Y. 
Green Electric Co., Inc.. W., 130 Cedar 

St, New York 6, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
McColpin-Christie Corp., Ltd., 4922 S. 

Figueroa St., Los Angeles 37, Calif. 
McInerney Plastics Co., 655 Godfrey Ave. 

S. W., Grand Rapids, Mich. 
Richardson -Allen Corp., 15 West 20th St., 

New York 11, N. Y. 
Schauer Machine Co., 2060 Reading Rd., 

Cincinnati 2, Ohio 
Selenium Corp. of America, 1719 W. Pico 

Blvd., Los Angeles 15, Calif. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Freylinghuysen Ave.,. Newark 5, N. J. 

Rectifiers, Tube 
Allis Chalmers Mfg. Co., Milwaukee, Wisc. 
American Battery Co., 17 S. Jefferson St., 

Chicago, Ill. 
American Transformer Co., 178 Emmet 

St., Newark, N. J. 
Arpin Mfg. Co., 422 Alden St., Orange, 

N. J. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Baldor Electric Co., 4353 Duncan Ave., 

St. Louis, Mo. 
Bunnell & Co., J. H., 215 Fulton St., New 

York, N. Y. 
Continental Electric. Co., 903 Merchandise 

Mart, Chicago 56, Ill. 
Eitel -McCullough, Inc., San Bruno, Calif. 
Electric Heat Control Co., 9123 Inman 

Ave., Cleveland 5, Ohio 
Electro Product Laboratories, 549 W. 

Randolph St., Chicago, Ill. 
Electron Equipment Corp., 917 Meridian 

Ave., South Pasadena, Calif. 
Electronic Products Co., 111 E. Third St., 

Mt. Vernon, N. Y. 
Electrons, Inc., 127 Sussex Ave., Newark, 

N. J. 
Eureka X -Ray Tube Corp., 3250 N. Kil- 

patrick Ave., Chicago, Ill. 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
France Mfg. Co., 10325 Berea Rd., Cleve- 

land, Ohio 
General Electric Co., Bridgeport, Conn. 
Green Electric Co., Inc., W., 130 Cedar St., 

New York 6, N. Y. 
Hytron Corp., 76 Lafayette St., Salem, 

Mass. 
Kalb Electric Co., 2711 Big Bend Blvd., 

St. Louis, Mo. 
Lewis Electronics, Inc., Los Gatos, Calif. 
McColpin-Christie Corp., Ltd., 4922 S. 

Figueroa St., Los Angeles 37, Calif. 
Master Electric Co., 126 Davis Ave., Day- 

ton, Ohio 
Mellaphone Corp., 65 Atlantic Ave., 

Rochester, N. Y. 
Pier Hquipment Mfg. Co., Benton Harbor, 

Mich. 
Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Richardson -Allen Corp., 15 W. 20th St., 

New York, N. Y. 
Sohuttig & Co., 9th & Kearney Sts. N. E., 

Washington, D. C. 
Selenium Corp. of America, 1800 West 

Pico Blvd., Los Angeles, Calif. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Transmitter Equipment Mfg. Co., Inc., 345 

Hudson St., New York, N. Y. 
Weltronic Co., 20735 Grand River Ave., 

Detroit, Mich. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Regulators 
see also Transformers 
also Tubes 

VOLTAGE REGULATORS 
and STABILIZERS 

Acme Electric & Mfg. Co., 31 Water St., 
Cuba N. Y. 

Aerolux Light Corp., 653 Eleventh Ave., 
New York, N. Y. 

American Transformer Co., 178 Emmet 
St., Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Avia Products Co., 749 N. Highland, 
Los Angeles, Cal. 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

Clarostat Mfg. Co., Inc., 130 Clinton St., 
Brooklyn 1, N. Y. 

Control Corp., 600 Stinson Blvd., Min- 
neapolis, Minn. 

Eclipse Aviation Div. of Bendix Aviation 
Corp., Bendix, N. J. 

Electric Auto -Lite Co., Toledo, Ohio 
Electric Sorting Machine Co., 802 Mich- 

igan Trust Bldg., Grand Rapids, Mich. 
Electron Equipment Corp., 917 Meridian 

Ave. S. Pasadena, Calif. 
Eléctronic Engineering Co., 735 W. Ohio 

St., Chicago, Ill. 
Electronic Products Co., 19 North First 

St., Geneva, Ill. 

Ferranti Electric, 30 Rockefeller Plaza, 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Halldorson Company, The, 4500 Ravens- 

wood Ave., Chicago 28, Ill. 
Hytron Corp., 76 Lafayette St., Salem, 

Mass. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Kurman Electric Co., 3030 Northern Blvd., 

Long Island City, N. Y. 
Leland Electric Co., 1501 Webster St., 

Dayton, Ohio 
Philadelphia Thermometer Co., 6th & 

Cayuga Sts., Philadelphia, Pa. 
Radio Corp. of America, Camden, N. J. 
Radionic Controls, 3758 Belmont Ave., 

Chicago 18, Ill. 
Raytheon Mfg. Co., Foundry Ave., 

Waltham, Mass. 
Richardson -Allen Corp., 15 W. 20th St., 

New York, N. Y. 
Skaggs Transformer Co., 5894 Broadway, 

Los Angeles, Cal. 
Sola Electric Co., 2525 Clybourn Ave., 

Chicago 14, Ill. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Standard Transformer Corp., 1500 N. Hal- 

sted St., Chicago, Ill. 
Sundt Engrg. Co., 4757 Ravenswood Ave., 

Chicago, Ill. 
Superior Electric Co., 83 Laurel St., 

Bristol, Conn. 
Sylvania Electric Products, Inc., 500 

Fifth Ave.. New York 18, N. Y. 
Technical Apparatus Co., 1171 Tremont St., 

Boston, Mass. 
Transmitter Equipment Mfg. Co., Inc., 345 

Hudson St., New York, N. Y. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
United Transformer Co., 150 Varick St., 

New York, N. Y. 
Ward Leonard Electric Co., 31 South St., 

Mount Vernon, N. Y. 
Webster Products, 3825 Armitage Ave., 

Chicago 47, Ill. 
Westinghouse Electric Mfg. Co., East 

Pittsburgh, Pa. 
Wirt Co., 5221 Greene St., Philadelphia, 

Pa. 
Zenith Electric Co., 152 W. Walton St.. 

Chicago, Ill. 

Relays 
CAPACITY OPERATED RELAYS 

Auth Electrical Specialty Co., Inc., 422 E. 
53 St., New York 22, N. Y. 

Browning Lags., Inc., 750 Main St., Win- 
chester, Mass. 

Cook Electric Co., 2700 Southport Ave., 
Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Lumenite Electric Co., 407 S. Dearborn St., 

Chicago, Ill. 
Price Bros. Co., Frederick, Md. 
Radio Corp. of America, Camden, N. J. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 

HEAVY DUTY RELAYS 

Adams & Westlake Co., Michigan St., 
Elkhart, Ind. 

Advance Electric Co., 1260 W. 2nd St., 
Los Angeles, Calif. 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

American Instrument Co., 8010 Georgia 
Ave., Silver Spring, Md. 

Arrow -Hart & Hegeman Electric Co.. 103 
Hawthorne St., Hartford 6, Conn. 

Autocall Co., 1142 Tucker Ave., Shelby, 
Ohio 

Automatic Electric Mfg. Co., 10 State St., 
Mankato, Minn.' 

Automatic Switch Co., 41 East 11th St., 
New York, N. Y. 

Bendix Aviation Corp., Bendix, N. J. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
General Controls Co., 801 Allen Ave.. 

Glendale, Cal. 
General Electric Co., Schenectady, N. Y. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
H-B Electric Co., 6122 North 21st St., 

Philadelphia, Pa. 
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ELECTRONIC and ALLIED PRODUCTS 

Johnson Corp., E. F., Waseca, Minn. Knickerbocker Development Corp., 116 Little St., Belleville 9, N. J. Kurman Electric Co., 35-18 37th St., Long Island City, N. Y. 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Calif. 
Minneapolis -Honeywell Reg. Co., 2753 Fourth Ave., S., Minneapolis, Minn. Monitor Controller Co., 51 S. Gay St., Baltimore 2, Md. Penn Electric Switch Co., Goshen, Ind. Price Bros. Co., Frederick, Md. Philadelphia Thermometer Co., 6th & Cayuga Sts.t Philadelphia, Pa. Signal Engineering & Mfg. Co., 154 W. 14th St., New York, N. Y. Square D Co., 6060 Rivard St., Detroit 11, Mich. 
Struthers -Dunn, Inc., 1321 Arch St., Phila., Pa. 
Tork Clock Co., 1 Grove St., Mt. Vernon, 

N. Y. 
Ward Leonard Electric Co., 31 South St., Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 Frelinghuysen Ave., Newark 5, N. J. Zenith Electric Co., 152 W. Walton St., 

Chicago, 711. 

MERCURY RELAYS 

Adams & Westlake, Michigan St., Elkhart, Ind. 
American Instrument Co., 8010 Georgia 

Ave., Silver Spring, Md. 
Autocall Co., 1142 Tucker Ave., Shelby, 

Ohio 
Automatic Electric Co., 1033 W. Van Buren St., Chicago, Ill. Automatic Temperature Control Co., 34 E. Logan St., Philadelphia, Pa. Brown Instrument Co., 4428 Wayne Ave., Philadelphia, Pa. 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill. 
Durakool, Inc., 1010 N. Main St., Elkhart, 

Ind. 
General Electric Co., Schenectady, N. Y. Guardian Electric Mfg. Co., 1621 W. Wal- nut St., Chicago, Ill. 
H -B Electric Co., Inc., 6122 N. 21st St., Philadelphia, Pa. 
Hart Mfg. Co., 110 Bartholomew Ave., Hartford 2, Conn. 
Mercoid Corp., 4201 Belmont Ave., Chi- cago, Ill. 
Philadelphia Thermometer Co., 6th & Cayuga Sts., Philadelphia, Pa. 
Precision Thermometer & Instrument Co., 

1434 Brandywine St., Philadelphia, 
Pa. 

Presto Electric Co., 4511 New York Ave., Union City, N. J. Struthers -Dunn, Inc., 1321 Arch St., Phila- 
delphia 15, Pa. 

PHOTOELECTRIC RELAYS 

Advance Electric Co., 1260' W. Second St., 
Los Angeles, Calif. 

Aerolux Light Corp., 653 11 Avenue, New York, N. Y. 
Allied Control Co., Inc., 2 East End Ave- nue, New York, N. Y. 
American Instrument Co., 8010 Georgia 

Ave., Silver Spring, Md. 
Audio Tone Oscillator Co., 237 John St., Bridgeport 3, Conn. 
Auth Electrical Specialty Co., Inc., 422 East 53rd St., New York 22, N. Y. Automatic Electric Co., 1033 W. Van Buren St., Chicago, Ill. 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill, 
Eby. Inc., Hugh H., 18 W. Chelton Ave., 

Philadelphia 13, Pa. 
Electronic Control Corp., 625 Harper Ave., Detroit, Mich. 
Electronic Laboratory, 306 S. Edinburgh 

Ave.. Los Angeles. Cal. 
Electronic Products Co., 19 N. First St., 

Geneva, Ill. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
Good All Electric, 320 N. Spruce St., 

Ogala, Neb. 
Leach Relay Co., 5915 Avalon Blvd., Los 

Angeles, Cal. 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, Ill. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 

Parker Engineering Pdts. Co., 16 W. 22nd 
St., New York, N. Y. 

Phil -American, Inc., 528 East 72nd St., 
New York 21, N. Y. 

Photobell Corp., 116 Nassau St., New York 
7, N. Y. 

Photoswitch Inc., 77 Broadway, Cam- 
bridge, Mass. 

Radio Corp. of America, Camden, N. J. 
Rehtron Corp., 4313 Lincoln Ave., Chicago 

18, Ill. 
Springfield Sound Co., 12 Cass St., Spring- 

field,, Mass. 
United Cinephone Corp., 65 New Litchfield 

St., Torrington; Conn. 
Ward Leonard Electric Co., 31 South St., 

Mt. Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 
White Research, 899 Boylston St., Boston, 

Mass. 
Worner Electronic Devices, Inc., 848 N. 

Noble Ave., Chicago, Ill. 

PHOTOTUBE RELAYS 

Advance Electric Co., 1260 W. Second St., 
Los Angeles, Calif. 

Allied Control Co., Inc., 2 East End 
Avenue, New York 10, N. Y. 

Auth Electrical Specialty Co., Inc. 422 E. 
53 St., New York 22, N. Y. 

Audio -Tone Oscillator Co., 237 John St., 
Bridgeport 3, Conn. 

Aerolux Light Corp., 653 11th Ave., New 
York, N. Y. 

Brown Instrument Co., 4428 Wayne Ave., 
Philadelphia 44, Pa. 

Electronic Control Corp., 1573 Forest St., 
Detroit, Mich. 

Electronic Products Co., 19 N. First St., 
Geneva, Ill. 

G -M Laboratories, Inc., 4313 N. Knox Ave., 
Chicago, Ill. 

General Control Co., 1200 Soldiers Field 
Rd., Cambridge 2, Mass. 

General Electric Co., Schenectady, N. Y. 
Leach Relay Co., 5915 Avalon Blvd., Los 

Angeles, Cal. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Parker Engineering Pdts. Co., 16 W. 22nd 

St., New York 10, N. Y. 
Potter & Brumfield Mfg. Co., 617-621 No. 

Gibson St., Princeton, Indiana 
Radio Corp. of America, Camden, N. J. 
United Cinephone Corp., 65 New Litchfield 

St., Torrington, Conn. 
Westinghouse Elec. & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 
White Research, 899 Boylston St.. Boston, 

Mass. 

POLARIZED RELAYS 

Allied Control Co., Inc., 2 East End Ave. 
New York, N. Y. 

Auth Electrical Specialty Co., Inc., 42Z 
East 53 St., New York 22, N. Y. 

Autocall Co., 1142 Tucker Ave., Shelby, 
Ohio 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Barber -Colman Co., Rockford, Ill. 
Best Mfg. Co., Inc., 1200 Grove St., Irv- 

ington, N. J. 
Bunnell & Co., J. H., 215 Fulton St., New 

York. N. Y. 
General Electric Co., Schenectady, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
L A B Corp., Summit, N. J. 
Precision Thermometer & Instrument Co., 

1434 Brandywine St., Philadelphia, 
Pa. 

Signal Engrg. & Mfg. Co., 154 W. 14th St., 
New York, N. Y. 

Struthers -Dunn, Inc., 1321 Arch St., Phil- 
, adelphia 15, Pa. 

Ward Leonard Electric Co., 31 South St., 
Mt. Vernon, N. Y. 

Westinghouse Electric & Mfg. Co., East. 
Pittsburgh, Pa. 

SENSITIVE CONTROL RELAYS 
Adams & Westlake Co., Michigan St., 

Elkhart, Ind. 
Advance Electric Co. 1260 W. Second St., 

Los Angeles, Cal. 
Allen-Bradley Co., 136 W. Greenfield Ave., 

Milwaukee 2, Wisc. 
Allied Control Co., Inc., 2 East End Ave., 

New York, N. Y. 

American Instrument Co., Silver Spring, 
Md. 

Arrow -Hart & Hageman Elec. Co., Hart- 
ford, Conn. 

Auth Electrical Specialty Co., Inc., 422 E. 
53rd St., New York 22, N. Y. 

Autocall Co., 1142 Tucker Ave., Shelby, 
Ohio 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Automatic Electric & Mfg. Co., 10 State 
St., Mankato, Minn. 

Automatic Temperature Co., Inc., 34 E. 
Logan St., Philadelphia, Pa. 

Bank's Mfg. Co., 1105 W. Lawrence Ave., 
Chicago, Ill. 

Barber -Colman Co., Rockford, Ill. 
Bendix Aircraft Corp., Bendix, N. Y. 
Birtcher Corp., 5087 Huntington Drive, 

Los Angeles, Cal. 
Bunnell & Co., J. H., 215 Fulton St., 

New York, N. Y. 
Burlington Instrument Corp., 316 Valley 

St., Burlington, Iowa 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill. 
Colt's Patent Fire Arms Mfg. Co., 1429 

Park St., Hartford, Conn. 
Control Corp., 600 Stinson Blvd., Minne- 

apolis, Minn. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Davis & Co., Inc., Dean W., 549 Fulton 

St., Chicago, Ill. 
Dayton Acme Co., 930 York St., Cincinnati, 

Ohio 
Eastern Air Devices, Inc., 585 Dean St., 

Brooklyn, N. Y. 
Eitel -McCullough, Inc., San Bruno, Calif. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Electlical Products Supply Co., 1140 Venice 

Blvd., Los Angeles 15, Calif. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago, Ill. 
General Controls Co., 801 Allen Ave., 

Glendale, Calif. 
General Electic Co., Schenectady, New 

York. 
Guardian Electric Mfg. Co., 1621 W. Wal- 

nut St., Chicago, Ill. 
H -B Electric Co. Inc., 6122 North 21st 

St., Philadelphia, Pa. 
Hart Mfg. Co., 110 Bartholomew Ave., 

Hartford, Conn. 
Haydon Mfg. Co., Inc., Forestville, Conn. 
Heyer Products Co., Inc., 481 Cortlandt St., 

Belleville 9, N. J. 
Holtzer-Cabot, Signal Division, 400 Stuart 

St., Boston 17, Mass. 
Jennings Radio Mfg. Co., San Jose, Cal. 
Kellogg Switchboard &. Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Kurman Electric Co., 35-18 37th St., 

New York, N. Y. 
Leach Relay Company 5915 Avalon Blvd., 

Los Angeles, Calif. 
Lewis Electronics, Inc., Los Gatos, Calif. 
Magnetic Devices, Inc., Frederick, Md. 
Mossman, Inc., Donald P., 6133 North- 

west Highway, Chicago 31, Ill. 
Muter Co., 1255 S. Michigan Ave., Chi- 

cago, Ill. 
North Electric Mfg. Co., 501 S. Market 

St., Galion, Ill. 
Parker Engrg. Products Co., 16 West 22nd 

St., New York 10, N Y. 
Potter & Brumfield Mfg. Co., Princeton, 

Ind. 
Precision Thermometer & Instrument Co., 

1434 Brandywine St., Philadelphia 30, 
Pa. 

Price Bros. Co., Frederick, Md. 
R. B. M. Mfg. Co., Div. of Essex Wire 

Corp., 1601 Wall St., Fort Wayne, 
Ind. 

Radionic Controls, 3758 Belmont Ave., 
Chicago 18, Ill. 

Remler Corp., 2101 Bryant St., San 
Francisco 10, Calif. 

Sigma Instruments, Inc., 70 Ceylon St., 
Boston 21, Mass. 

Signal Engrg. & Mfg. Co., 154 W. 14th 
St., New York, N. Y. 

Smith Mfg. Co., Inc., Nathan R., 105 
Pasadena Ave., Pasadena, Cal. 

Sorensen & Co., 1 Grove St., Stamford, 
Conn. 

Square D Co., 6060 Rivard St., Detroit 11, 
Mich. 

Struthers -Dunn, Inc., 1321 Arch St., 
Philadelphia 15, Pa. 

Thordarson Electric & Mfg. Co., 500 W. 
Huron St., Chicago, Ill. 

United Cinephone Corp., 66 New Litchfield 
St., Torrington, Conn. ' 
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1944-1945 DIRECTORY of 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Wallace & Tiernan Products, Inc., Belle- 
ville, N. J. 

Ward Leonard Electric Co., 31 South 
St., Mt. Vernon, N. Y. 

Warrick, Chas. F., 16251 Hamilton Ave., 
Detroit 3, Mich. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Weston Electrical Instrument Corp., 614 
Feylinghuysen Ave., Newark 5, N. J. 

STEPPING RELAYS 
Autocall Co., 1142 Tucker Ave., Shelby, 

Ohio 
Automatic Electric Co., 1033 W. Van Buren 

St., Chicago, Ill. 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Guardian Electic Mfg. Co., 1621 W. Wal- 

nut St., Chicago, Ill. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 30, Ill. 
North Electric Mfg. Co., 501 S. Market St., 

Galion, Ill. 
Presto Electric Co., 4511 New York Ave., 

Union City, N. J. 
Signal Engrg. & Mfg. Co., 154 West 14th 

St., New York, N. Y. 
Struthers -Dunn, Inc., 1321 Arch St., 

Philadelphia 15, Pa. 
TELEPHONE RELAYS 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

Auth Electrical Specialty Co., Inc., 422 East 53rd St., New York 32, N. Y. 
Autocall Co., 1142 Tucker Ave., Shelby, 

Ohio 
Automatic Electric Co., 1633 W. Van 

Buren St., Chicago, Ill. 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Federal Telephone & Radio Corp., 591 

Broad St., Newark, N. J. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago, Ill. 
Guardian Electric Mfg. Co., 1621 W. Wal- nut St., Chicago, Ill. 
Hart Mfg. Co., 110 Bartholomew Ave., Hartford 2, Conn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Kurman Electric Co., 35-18 37th St., Long Island City, N. Y. 
Lake Mfg. Co., 2323 Chestnut St., Oak- land, Calif. 
Leach Relay Co., 5915 Avalon Blvd., Los 

Angeles, Calif. 
Leich Electric Co., 565 W. Washington 

Blvd., Chicago 6, Ill. 
Miles Reproducer Co., Inc., 812 Broadway 

New York, N. Y. 
North Electric Mfg. Co., 501 S. Market 

St., Galion, Ill. 
Parker Engineering Products Co., 16 West 

22nd St., New York 10, N. Y. Potter & Brumfield Mfg. Co., Princeton, 
Ind. 

Presto Electric Co., 4511 New York Ave., 
Union City, N. J. 

Radionic Controls, 3758 Belmont Ave., 
Chicago 18, Ill. 

Richardson -Allen Corp., 15 West 20th 
St., New York 11, N. Y. 

Signal Engrg. & Mfg. Co., 154 West 14th 
St., New York, N. Y. 

Struthers -Dunn, Inc., 1321 Arch St., Philadelphia 15, Pa. 
Western Electro -Mechanical Co., Inc., 300 

Broadway, Oakland, Calif. 

TIME DELAY RELAYS 
Adams & Westlake Co., Michigan St., Elkhart, Ind. 
Advance Electric Co., 1260 W. Second St., 

Los Angeles, Calif. 
Allen-Bradley Co., 136 W. Greenfield Ave., 

Milwaukee 2, Wisc. 
Allied Contol Co., Inc., 2 East End Ave., 

New York, N. Y. 
American Gas Accumulator Co., 1029 

Newark Ave., Elizabeth, N. J. 
Amperite Co., 561 Broadway, New York, 

N. Y. 
Auth Electrical Specialty Co., Inc., 422 

E. 53rd St., New York 22, N. Y. 
Autocall Co., 1142 Tucker Ave., Shelby, 

Ohio 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 

Automatic Temperature Control Co., 34 
E. 'Logan St., Philadelphia, Pa. 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

Clare & Co., C. P., 4719 Sunnyside Ave., 
Chicago 30, Ill. 

Clark Controller Co., 1146 E. 152nd St., 
Cleveland, Ohio 

Controls, Inc., Tovy'aco, N. J. 
Cook Electric Co., 2700 Southport Ave., 

Chicago, Ill. 
Cramer Co., R. W., Centerbrook, Conn. 
Curtis Development & Mfg. Co., 1 N. 

Crawford Ave., Chicago 24, Ill. 
Dayton Acme Co., 930 York St., Cincinnati, 

Ohio 
Eagle Signal Corp., Moline, Ill. 
Edison, Inc., Thomas A., Instrument Div., 

51 Lakeside Ave., West Orange, N. J. 
Electronic Products Co., 19 North First 

St., Geneva, Ill. 
G -M Laboratories, Inc., 4313 N. Knox 

Ave., Chicago 32, Ill. 
General Electric Co., Schenectady, N. Y. 
Gibbs & Co., Thomas B., Div. of George 

W. Borg Corp., 814 Michigan St., 
Delavan, Wisc. 

Glenn Roberts Co., 1009 Fruitvale Ave., 
Oakland, Calif. 

Guardian Electric Mfg. Co., 1621 W. 
Walnut St., Chicago, Ill. 

H -B Electric Co., 6122 N. 21st St., Phil- 
adelphia, Pa. 

Hart Mfg. Co., 110 Bartholomew Ave., 
Hartford 2, Conn. 

Hatton Co., Arthur T., 410 Asylum St., Hartford, Conn. 
Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Signal Division, 400 Stuart 

St., Boston 17, Mass. 
Industrial Timer Corp., 117 Edison Pl., 

Newark 5, New Jersey 
Kurman Electric Co., 35-18 37th St., 

Long Island City, N. Y. 
Leach Relay Co., 5915 Avalon Blvd., Los 

Angeles, Calif. 
Luers, J. Milton, 12 Pine St., Mt. Clemens, 

Mich. 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, Ill. 
Magnetic Devices, Inc., Frederick, Md. 
Magnetic Gauge Co., 60 E. Bartges St., 

Akron, Ohio 
Monitor Controller Co., 51 S. Gay St., 

Baltimore 2, Md. 
New Haven Clock Co., New Haven 4, 

Conn. 
North Electric Mfg. Co., 501 S. Market 

St., Galion, Illinois 
Paragon Eectric Co., 37 W. Van Buren 

St., Chicago, Ill. 
Partlow Corp., 2 Campion Rd., New Hart- 

ford, N. Y. 
Photobell Corp., 116 Nassau St., New 

York 7, N. Y. 
Photoswitch, Inc., 77 Broadway, Cam- 

bridge 42, Mass. 
Photovolt, 95 Madison Ave., New York, 

N. Y. 
Precision Thermometer & Instrument Co., 

1434 Brandywine St., Philadelphia, 
Pa. 

Presto Electric Co., 4511 New York Ave., 
Union City, N. J. 

Price Bros. Co., Frederick, Md. 
Rehtron Corp., 4313 Lincoln Ave., Chicago 

18, Ill. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago 12, Ill. 
Rhodes, Inc., M. H., 30 Bartholomew Ave., 

Hartford, Conn. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Sigma Instruments, Inc., 70 Ceylon St., 

Boston 21, Mass. 
Signal Engrg. & Mfg. Co., 154 W. 14th 

St., New York, N. Y. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Spencer Thermostat Co., 34 Forest St., 

Attleboro, Mass. 
Springfield Sound Co., 12 Cass St., Spring- 

field, Mass. 
Square D Co., 6060 Rivard St., Detroit, 

Mich. 
Struthers -Dunn, Inc., 1321 Arch St., 

Philadelphia 15, Pa. 
United Cinephone Corp., 65 New Litch- 

field, Torrington, Conn. 
Ward Leonard Electric Co., 31 South St., 

Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
White -Rodgers Electric Co., 1209 Cass 

Ave., St. Louis, Mo. 
Zenith Electric Co., 152 W. Walton St., 

Chicago, Ill. 

VACUUM CONTACT RELAYS 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., W. Orange, N. J. 

Eitel -McCullough, Inc., San Bruno, Calif. 
General Electric Co., Schenectady, N. Y. 
H -B Electric Co., 6122 N. 21st St., Phil- 

adelphia, Pa. 
Industrial & Commercial Electronics, Be' - 

mont, Calif. 
Pacific Div., Bendix Aviation Corp., 11600 

Sherman Way, N. Hollywood, Calif. 
Richardson -Allen Corp., 15 West 20th St., 

New York 11, N. Y. 
Struthers -Dunn, Inc., 1321 Arch St., Phil- 

adelphia 15, Pa. 

Repairs, Tube 
see Tube Repairs 

Resistors 
COMPOSITION FIXED RESISTORS 

Acme Electric Heating Co., 1217 Wash- . 

ington St., Boston, Mass. 
Aerovox Corp., 740 Belleville Ave., New 

Bedford, Mass. 
Allen-Bradley Co., 136 W. Greenfield 

Ave., Milwaukee 2, Wisc. 
Atlas Resistor Co., 423 Broome St., New 

York, N. Y. 
Carborundum Co., Niagara Falls, N. Y. 
Cinema Engineering Co., 1508 W. Verdugo 

Ave, Burbank, Calif. 
Clarostat Mfg. Co., Inc., 130 Clinton St., 

Brooklyn 1, N. Y. 
Continental Carbon Inc., 13900 Lorain 

Ave., Cleveland, Ohio 
Cutler -Hammer, Inc., 1401 W. St. Paul 

Ave., Milwaukee, Wisc. 
Daven Co., 191 Central Ave., Newark 4, 

N.J. 
Erie Resistor Corp., 540 W. 12 St., Erie, 

Pa. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Globar Div. Carborundum Co., Buffalo 

Ave., Niagara Falls N. Y. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn, N. Y. 
Hardwick Hindle Inc., 40 Hermon St., 

Newark, N. J. 
Industrial Instruments, Inc., 156 Culver 

St., Jersey City 5, N. J. 
Instrument Resistors Co., Little Falls, N. J. 
International Resistance Co., 401 N. Broad 

St., Philadelphia, Pa. 
Madison Electrical Prods. Corp., Madison, 

N. J. 
Mallory & Co., Inc., P. R., 3029 E. Wash- 

ington St., Philadelphia, Pa. 
Monitor Controller Co., 51 S. Gay St., 

Baltimore 2, Md. 
Muter Co., 1255 S. Michigan St., Chicago, 

Ill. 
Ohio Carbon Co., 12508 Berea Rd., Cleve- 

land, Ohio 
Ohmite Manufacturing Co., 4835 W. 

Flournoy St., Chicago, Ill. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Precision Resistor Co., 331 Badger Ave., 

Newark, N. J. 
Rex Rheostat Co., 3 Foxhurst Rd., Bald- 

win, N. Y. 
Schaefer Bros. Co., 1059 W. 11th St., 

Chicago, Ill. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., 

Collingdale, Pa. 
Speer Resistor Corp., St. Mary's, Pa. 
Sprague Electric Co., North Adams, Mass. 
Stackpole Carbon Co., Tannery St., St. 

Mary's, Pa. 
States Co., 19 New Park Ave., Hartford 2,. 

Conn. 
Tuttle & Co., H. W., 261 W. Maumee St., 

Adrian, 
H. 

Variaten Cinema Engineering Co., 1508 W. 
Verdugo Ave., Burbank, Calif. 

Ward Leonard Electric Co., 31 South 
St, Mt. Vernon, N. Y. 

Westinghouse Electric Mfg. Co., East 
Pittsburgh, Pa. 

White Dental Manufacturing Co., S. S. 
(Industrial Div.) 10 E. 40th St., New 
York, N. Y. 

Wirt Co., 5221 Greene St., Philadelphia, 
Pa. 

Wright Resistors, 7 West 30th St., New 
York 1, N. Y. 
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ELECTRONIC and ALLIED PRODUCTS 

VARIABLE RESISTORS 

Potentiometers and Rheostats 
A. B. C. Products, Inc., 11952 Montana 

Ave., W. Los Angeles, Calif. Acme Electric He..ting Co., 1217 Wash- ington St., Boston, Mass. 
Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Allen-Bradley Co., 136 W. Greenfield 

Ave., Milwaukee 2, Wis. 
American Instrument Co., 8030 Georgia 

Ave., Silver Springs, Md. 
Bailey Meter Co., 1050 Ivanhoe Rd., 

Cleveland Ohio 
Biddle Co., fames G., 1213 Arch St., Philadelphia, Pa. 
Bristol Co., Waterbury 91, Conn. Brown Instrument Co., 4428 Wayne Ave., Philadelphia 44, Pa. 
Centralab, 900 E. Keefe Ave., Milwaukee 

1, Wisc. 
Central Scientific Co., 1700 Irving Park 

Rd., Chicago, Ill. 
Chicago Apparatus Co., 1735 N. Ashland 

Ave., Chicago, Ill. 
Chicago Telephone Supply Co., 1142 W. Beardsley Ave., Elkhart, Ind. 
Cinema Engineering Co., 1508 W. Verdugo 

Ave., Burbank, Calif. Clarostat Mfg. Co., Inc., 130 Clinton St., Brooklyn, N. Y. 
Curtis Development & Mfg. Co., 1 N. Craw- ford Ave., Chicago 24, Ill. DeJur-Amsco Corp., 6 Bridge St., Shelton, 

Conn. 
Eagle Plastics Corp., 23-10 Bridge Plaza 

S., Long Island City, N. Y. Eastern Specialty Co., 3619 N. Eighth 
St., Philadelphia, Pa. 

Electronic Products Co., 19 N. First St., Geneva, Ill. 
Foxboro Co., Neponset Ave., Foxboro, 

Mass. 
Gamma Instruments Co., Inc., 95 Madison 

Ave., New York 16, N. Y. 
General Electric Co., Schenectady, New 

York 
General Radio Co., 30 State St., Cambridge 

39, Mass. 
Gray Instrument Co., 641/2 W. Johnson St., Philadelphia, Pa. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y 
Hardwick, Hindle, Inc., 40 Hermon St., 

Newark, N. J. 
International Resistance Co., 401 N. Broad 

St., Philadelphia, Pa. 
Leeds & Northrup Co., 4970 Stenton Ave., Philadelphia 44, Pa. 
Lewis Engineering Co., Naugatuck, Conn. Madison Electrical Prods. Corp., Madison, 

N. J. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Mossman, Inc., Donald P., 6133 North- 

west Highway, Chicago, Ill. 
National Electric Controller Co., 5307 

Ravenswood Ave., Chicago, Ill. National Technical Laboratories, 820 Mis- 
sion St., South Pasadena, Calif. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land, Ohio 

Ohmite Manufacturing Co., 4835 W. Flournoy St., Chicago, Ill. 
Rex Rheostat Co., 3 Foxboro Rd., Bald- 

win, N. Y. 
Rowe Radio Research Laboratory Co., 

2422 N. Pulaski Rd., Chicago 39, Ill. 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Schaefer Bros. Co., 1059 W. 11th St., 

Chicago, Ill. 
Shallcross Mfg., Co., 10 Jackson Ave., 

Collingdale, Pa. 
Small Motors, Inc., 1322 Elston Ave., 

Chicago, Ill. 
Sticht Co., Inc., Herman H., 27 Park 

Place, New York, N. Y. 
Tagliabue Mfg. Co., C. J., 540 Park Ave., 

Brooklyn 5, N. Y. 
Tech Laboratories, 7 Lincoln St., Jersey 

City, N. J. 
Thwing-Albert Instrument Co., Penn St., 

& Pulaski Ave., Philadelphia 4, Pa. 
Utah Radio Products Co., 820 Orleans 

St., Chicago, Ill. 
Variaten Cinema Engineering Co., 1508 W. 

Verdugo Ave., Burbank, Calif. 
Ward Leonard Electric Co., 31 South St., 

Mount Vernon, N. Y. 
Welch Scientific Co., W. M., 1515 Sedgwick 

St., Chicago 54, Ill. 
Wheelco Instruments Co., 847 W. Harri- 

son St., Chicago, Ill. 
Wirt Co., 5221 Greene St., Philadélphia, 

Pa. 

Wright Machine Tool Corp., 7 West 30th 
St., New York, N. Y. 

WIRE WOUND RESISTORS 

Aerovox Corp., 740 Belleville Ave., New Bedford, Mass. 
Automatic Electric Co., 1033 W. Van Buren St., Chicago, Ill. 
Centralab, 900 E. Keefe Ave., Milwaukee 1, 

Wis. 
Cinema Engineering Co., 1508 W. Verdugo 

Ave., Burbank, Calif. Clarostat Mfg. Co., 130 Clinton St., Brooklyn, N. Y. 
Continental Carbon, Inc., 13900 Lorain 

Ave., Cleveland, Ohio 
Cutler -Hammer, Inc., 1401 W. St. Paul 

Ave., Milwaukee, Wisc. 
Daven Co., 191 Central Ave., Newark 4, 

N. J. 
DeJur Amsco Corp., 6 Bridge St., Shelton, 

Conn. 
Eagle Electric Mfg. Co., 23-10 Bridge 

Plaza S., Long Island City, N. Y. 
Eagle Plastics Corp., 23-10 Bridge Plaza 

S., Long Island City, N. Y. 
Elco Resistors Co., 112 W. 18th St., New 

York, N. Y. 
Electrical Reactance Corp., Franklinville, 

N. Y. 
Emerson Radio & Phonograph Corp., 111 

Eighth Ave., New York, N. Y. 
Federal Instrument Co., 3931 47th Ave., 

Long Island City 4, N. Y. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., Cambridge 39, Maas. 
Groves Corporation, Cape Girardeau, Mo. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6, N. Y. 
Hardwick Hindle, Inc., 40 Hermon St., 

Newark, N. J. 
Hewlett-Packard Co., 395 Page Mill Road, 

Palo Alto, Calif. 
Industrial Instruments Inc., 156 Culver 

Ave., Jersey City 5, N. J. 
Instrument Resistors, Inc., 25 Amity St., 

Little Falls, N. J. 
International Resistance Co., 401 N. Broad 

St., Philadelphia, Pa. 
Lectrohm, Inc., 5125 W. 25th Pl. Cicero, 

Ill. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Madison Electrical Products Corp., Madi- 

son, N. J. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Marion Instrument Co., Manchester, N. H. 
Micamold Radio Corp., 1087 Flushing Ave., 

Brooklyn 6, N. Y. 
Muter Co., 1255 S. Michigan Ave., Chi- 

cago, Ill. 
National Electric Controller Co., 5307 

Ravenswood Ave., Chicago, Ill. 
Nilsson Electrical Laboratory, Inc., 103 

Lafayette St., New York 13, N. Y. 
Ohmite Mfg. Co., 4835 W. Flournoy St., 

Chicago, Ill. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Precision Resistor Co., 334 Badger Ave., 

Newark, N. J. 
Presto Electric Co., 4511 New York Ave., 

Union City, N. J. 
Reimers Electric Co., Inc., 596 -56th St., 

West New York, N. J. 
Rex Rheostat Co., 3 Foxhurst Rd., Bald- 

win, N. Y. 
Schaefer Bros. Co., 1059 W. 11th St., 

Chicago, Ill. 
Shallcross Mfe. Co., 10 Jackson Ave., 

Collingdale, Pa. 
Sprague Electric Co.,7ort:h Adams, Mass. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Variaten Cinema Engineering Co., 1508 

W. Verdugo Ave., Burbank, Calif. . 
Ward Leonard Electric Co., 31 South St., 

Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wirt Co., 5221 Greene St., Philadelphia, 

Pa. 
Wright Machine & Tool Corp., 7 W. 30th 

St., New York, N. Y. 

Rheostats 
see Variable Resistors 

Rings, Oil Sealing 
Sealol Corp., 45 Willard St., Providence, 

R. I. 

Rivets 
American Brass Co., Waterbury, Conn. 
Atlas Tack Corp., Pleasant St., Fairhaven, 

Mass. 
Blake & Johnson Co., 1495 Thomaston 

Ave., Waterville, Conn. 
Chase Brass & Copper Co., 236 Grand St.. 

Waterbury, Conn. 
Cherry Rivet Co., 231 Winston St., Los 

Angeles 13, Calif. 
Chicago Rivet & Machine Co., 9600 W. 

Jackson Blvd., (Bellwood) Chicago, 
Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 
Clendenin Bros., 108 South St., Baltimore, 

Md. 
Cobb & Drew, Kingston St., Plymouth, 

Mass. 
Harper Co., H. M., 2630 Fletcher St., Chi- 

cago, Ill. 
Hassal, Inc., John, Clay & Oakland Sts., 

Brooklyn, N. Y. 
Manufacturer's Belt Hook Co., 1321 W. 

Congress St., Chicago, Ill. 
Manufacturers' Screw S Products, 216 W. 

Hubbard St., Chicago, Ill. 
National Screw & Mfg. Co., 2440 E. 75th 

St., Cleveland, Ohio 
New England Screw Co., Keene, N. H. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 

cago, Ill. 
Plume & Atwood Mfg. Co., 470 Bank St., 

Waterbury, Conn. 
Progressive Mfg. Co., 52 Norwood St., 

Torrington, Conn. 
Reed & Prince Mfg. Co., Duncan Ave., 

Worcester, Mass. 
Scovill Mfg. Co., 99 Mill St., Waterbury, 

Conn. 
Stimpson Co., Edwin B., 74 Franklin Ave., 

Brooklyn, N. Y. 
Tubular Rivet & Stud Co., Wollaston, Mass. 

Saws Crystal 
see Crystal Finishing Equipment 

Scales 
DIAL SCALES 

see also Dials 
also Escutcheons 

American Emblem Co., Utica., N. Y. 
Ansonia Clock Co., Inc., 103 Lafayette St., 

New York, N. Y. 
Austin Co., 0., 42 Greene St., New York, 

N. Y. 
Barker & Williamson, Upper Darby, Pa. 
Bud Radio, Inc., 2118 E. 55th St., Cleve- 

land, Ohio 
Cardy-Lundmark Co., 1801 W. Byron St., 

Chicago 13, Ill. 
Chatillion & Sons, John, 85-93 Cliff St., 

New York, N. Y. 
Crowe Name Plate & Mfg. Co., 3701 

Ravenswood Ave., Chicago, Ill. 
Etched Products Corp., 3901 Queens Blvd., 

Long Island City, N. Y. 
Emeloid Co., Inc., 287 Laurel Ave., 

Arlington, N. J. 
Felsenthal & Sons, G., 4122 W. Grand St., 

Chicago 49, Ill. 
Gemloid Corp., 79-10 Albion Ave., Elm- 

hurst, N. Y. 
General Electric Co., Schenectady, N. Y. 
Grammes & Sons., Inc., L. F., 366 Union 

St., Allentown 2, Pa. 
Hopp Press, Inc., 460 West 34th St., New 

York, N. Y. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
New England Radiocrafters, 1156 Com- 

monwealth Ave., Boston 34, Mass. 
Parisian Novelty Co., 3510 S. Western 

Ave., Chicago 9, Ill. 
Syracuse Ornamental Co., 581 So. Clinton 

St., Syracuse, N. Y. 
United States Rubber Co., 1234 Sixth Ave.. 

New York 20, N. Y. 

Screws 
RECESSED HEAD SCREWS 

Allen Mfg. Co., Hartford, Conn. 
American Screw Co., 21 Stevens St., 

Providence, R. I. 
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1944-1945 DIRECTORY of 

Atlantic Screw Works, Hartford, Conn. 
Bristol Co., Waterbury 91, Conn. 
Central Screw Co., 3511 Shields Ave., Chi- 

cago, Ill. 
Chandler Products Co., 1475 Chardon Rd., 

Cleveland, Ohio 
Chase Brass & Copper Co., 236 Grand St., 

Waterbury 91, Conn. 
Continental Screw Co., New Bedford, 

Mass. 
Corbin Screw Corp., High, Myrtle & Grove 

Sts., New Britain, Conn. 
Federal Screw Products Co., 224 W. Huron 

St., Chicago 17, Ill. 
General Screw & Mfg. Co., 1234 W. Mon- 

roe St., Chicago, Ill. 
Harper Co., H. M., 2620 Fletcher St., 

Chicago, Ill. 
Hartford Machine Screw Co., Hartford, 

Conn. 
Industrial Screw & Supply Co., 713 W. 

Lake St., Chicago 25, Ill. 
International Screw Co., 9444 Roselawn 

Ave., Detroit, Mich. 
Lamson & Sessions Co., 1971 W. 85th St., 

Cleveland, Ohio 
Manufacturers Screw Products, 216 W. 

Hubbard St., Chicago, Ill. 
Milford Rivet & Machine Co., Milford, 

Conn. 
National Screw & Mfg. Co., 2440 E. 75th 

St., Cleveland, Ohio 
New England Screw Co., 109 Emerald 

St., Keene, N. H. 
Parker Co., Chas., Meriden, Conn. 
Parker-Kalon Corp., 200 Varick St., New 

York 14, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 

cago 50, Ill. 
Progressive Mfg. Co., Torrington, Conn. 
Reading Screw Co., Norristown, Pa. 
Russell, Burdsall & Ward Bolt & Nut Co., 

Midland Ave., Port Chester, N. Y. 
Scovill Mfg. Co., 99 Mill St., Waterville 91, 

Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Ill. 
Southington Hdwe. Mfg. Co., Southington, 

Conn. 
Stering Bolt Co., 209 W. Jackson Blvd., 

Chicago, Ill. 
United Screw & Bolt Corp., 2513 W. Cul- 

lerton St., Chicago, Ill. 
Whitney Screw Co., Nashua, N. H. 

SET and CAP SCREWS 

Allen Mfg. Co., Hartford, Conn. 
Bristol Co., Waterbury 91, Conn. 
Chandler Products Corp., 1475 Chardon 

Rd., Cleveland, Ohio 
Chase Brass & Copper Co., 236 Grand St., 

Waterbury 91, Conn. 
Continental Screw Co., New Bedford, 

Mass. 
Corbin Screw Corp., High, Myrtle & 

Grove Sts., New Britain, Conn. 
Federal Screw Products Co., 224 W. 

Huron St., Chicago 17, Ill. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. 
Harper Co., H. M., 2620 Fletcher St., 

Chicago, Ill. 
Hartford Machine Screw Co., Hartford, 

Conn. 
Hassall, Inc., John, Clay & Oakland Sts., 

Brooklyn 22, N. Y. 
Industrial Screw & Supply Co., 713 W. 

Lake St., Chicago 25, Ill. 
Lamson & Sessions Co., 1971 W. 85th St.. 

Cleveland, Ohio 
Manufacturers Screw Products, 216 W. 

Hubbard St., Chicago, Ill. 
National Screw & Mfg. Co., 2440 E. 75th 

St., Cleveland 4, Ohio 
Parker-Kalon Corp., 200 Varick St., New 

York 14, N. Y. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi. 

cago 50, ill. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Republic Bldg. 

Cleveland, Ohio 
Russell, Burdsall & Ward Bolt & Nut Co 

Midland Ave., Port Chester, N. Y. 
Shakeproof, Inc., 2501 N. Keclor Ave., 

Chicago 39, Ill. 
Standard Pressed Steel Co., J.nkintown, 

Pa. 
Sterling Bolt Co., 209 W. Jackson Blvd., 

Chicago, Ill. 

Seals, Hermetic 
Federal Electric Co., Inc., 8700 S. State 

St., Chicago 19, Ill. 
Sperti, Inc., Beach & Kenilworth Aves., 

Cincinnati 12, Ohio 

Selsyms 
Bendix Aviation Corp., Bendix, N. J. 
Control Instrument Co., Inc., 67 35th St., 

Brooklyn, N. Y. 
Delco Products Div., Dayton, Ohio 
Diehl Mfg. Co., Somerville, N. J. 
Electric Engineering & Mfg. Co., Los 

Angeles, Calif. 
Electric Specialty Co., Stamford, Conn. 
Electrical Engineering & Mfg. Corp., 4606 

W. Jefferson Blvd., Los Angeles 16, 
Calif. 

Electrolux Corp., Old Greenwich, Conn. 
Electromatic Typewriters, Inc., Rochester, 

N. Y. 
General Electric Co., Fort Wayne, Ind. 
Hobart Mfg. Co., Troy, Ohio 
Packard -Electric Div., General Motors 

Corp., Warren, Ohio 

Shafts 
FLEXIBLE SHAFTS 

Breeze Corp., 41 S. Sixth St., Newark, 
N. J. 

Chicago Flexible Shaft Co., 6600 Roosevelt 
Rd., Chicago, Ill. 

Coates Clipper & Mfg. Co., 237 Chandler 
St., Worcester, Mass. 

Crowe Name Plate & Mfg. Co., 3701 
Ravenswood Ave., Chicago, Ill. 

Foredom Electric Co., 27 Park Place, New 
York 7, N. Y. (flexible shaft grinders) 

Haskins Co., R. G., 615 S. California St., 
Chicago, Ill. 

Invincible Tool Co., 611 Empire; Pitts- 
burgh 22, Pa. 

J. F. D. Mfg. Co., 4111 Ft. Hamilton 
Pkwy., á , B Inc., Lear Avia, 1718 Broadway, Piqua, 
Uhio 

Linick & C )., Leslie L., 29 E. Madison 
St., Chi,ag,., Ill. 

Martindale Electric Co., 1371 Hird Ave., 
Cleveland, Ohio 

Stewart Mfg. Corp. F. W., 4311 Ravens- 
wood Ave., Chicago, Ill. 

Stow Mfg. Co., 445 State St., Bingham- 
ton, N. Y. 

Walker -Turner Co., 1463 Berckman St.; 
Plainfield, N. J. 

White Dental Mfg. Co., S. S. (Industrial 
Div.), 10 E. 40th St., New York, N. Y. 

Shields 
TUBE SHIELDS 

Aluminum Goods Mfg. Co., Manitowoc, 
Wisc. 

American Brass Co., Waterbury, Conn. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway, S., Mt. Vernon, 
N. Y. 

Bud Radio, Inc., 2118 East 55th St., 
Cleveland, Ohio 

Erie Can Co., 816 W. Erie St., Chicago, 
Ill. 

Franklin Mfg. Corp., A. W., 175 Varick 
St., New York, N. Y. 

Goat Metal Stampings, Inc., 314 Dean 
St., Brooklyn, N. Y. 

Gits Molding, Corp., 4600 Huron St., Chi- 
cago, Ill. 

Guthman & Co., Edwin I., 15 S. Throop 
St., Chicago, Ill. 

Hegeler Zinc Co., Danville, Ill. 
J. F. D. Mfg. Co., 4111 Ft. Hamilton 

Parkway, Brooklyn, N. Y. 
National Co., 61 Sherman St., Malden, 

Mass. 
Paul & Beekman, 18th & Cortland Sts., 

Philadelphia, Pa. 
Rice's Sons, Inc., Bernard, 325 Fifth 

Avenue, New York 16, N. Y. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Union Aircraft Products Corp., 380 Second 

Ave., New York, N. Y. 

Shunts 
AMMETER SHUNTS 

Associated Research, Inc., 231 S. Green St., 
Chicago 7, Ill. 

Avia Products Co., 749 N. Highland, Los 
Angeles, Calif. 

Boes Co., W. W., 3001 Salem Ave., Dayton 
3, Ohio 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Iowa 

Electric Heat Control Co., 9123 Inman 
Ave.,' Cleveland 5 Ohio 

Esterline-Angus Co., 'P. O. Box 596, In- 
dianapolis, Ind. 

Federal Instrument Co., 3931 Fourth Ave., 
Long Island City 4, N. Y. 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Instrument Resistors Inc., 25 Amity St., 

Little Falls, N. f. 
International Resistance Co., 401 N. Broad 

St., Philadelphia 44, Pa. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia, Pa. 
Marion Electric Instrument Co., Man- 

chester, N. H. 
Norton Electrical Instrument Co., 79 

Hilliard St., Manchester, Conn. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., E. 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Freylinghuysen Ave., Newark 5, N. J. 

Sleeves and Tubes, Cathode 
General Plate Co., Attleboro, Mass. (seam- 

less tubing) 
Precision Co., Irvington, N. J. (lockseam 

type) 
Radio Corp. of America, Camden, N. J. 

(lockseam type) 
Superior Tube Co., Norristown, Pa. (lap - 

seam, lockseam, seamless type) 

Sockets 
DIAL LIGHT SOCKETS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Cole-Hersee Co., 54 Old Colony Ave., 
Boston 27, Mass. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 Hubbard St., Chi- 
cago, Ill. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

Franklin Mfg. Co., A. W., 175 Varick St., 
New York, N. Y. 

General Electric Co., Bridgeport, Conn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Kulka Electric Mfg. Co., 30 South St., 

Mt. Vernon, N. Y. 
National Fabricated Products, 2650 Bel- 

den Ave., Chicago 4, Ill. 
Pass & Seymour, Inc., Solvay Station, 

Syracuse, N. Y. 
Philmore Mfg. Co., 113 University Pl., 

New York, N. Y. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill. 
Ucinite Co., 459 Watertown St., Newton - 

ville, Mass. 
United -Carr Fastener Corp., 31 Ames St., 

Cambridge 42, Mass. 

TUBE SOCKETS 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

American Brass Co., Waterbury, Conn. 
American Metal Products Co., 315 Berry 

St., Brooklyn, N. Y. 
American Phenolic Corp., 1830 S. 54th 

Ave., Chicago, Ill. 
American Radio Hardware Co., Inc., 152 

MacQuesten Pkway, S., Mt. Vernon, 
N. Y. 
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ELECTRONIC and ALLIED PRODUCTS 

Astatic Corp., 830 Market St., Youngs- 
town, Ohio 

Bead Chain Mfg. Co., 110 Mountain Grove 
St., Bridgeport, Conn. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Cinch Mfg. Co., 2335 W. Van Buren St., 
Chicago, Ill. 

Cole-Hersee Co., 54 Old Colony Ave., Bos- 
ton 27, Mass. 

Eby, Inc., H. H., 18 W. Chelton Ave., 
Philadelphia 13, Penn. 

Electronic Mechanics, Inc., 70 Clifton 
Blvd., Clifton, N. J. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

Electronic Products Co., North First St., 
Geneva, Ill. 

Federal Manufacturing & Engrg. Corp., 
199 Steuben St., Brooklyn, N. Y. 

Franklin Mfg. Corp., A. W., 175 Varick 
St., New York, N. Y. 

General Cement Mfg. Co., 919 Taylor 
Ave. Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 
Hammarlund Mfg. Co., 460 West 34th 

St.,New York, N. Bridgeport 
2, Conn. Hubbell , Inc., Harvey, 

Insuline Corp. of America, 36-02 35th 
Ave., Long Island City, N. Y. 

Johnson Co., B. F., Waseca, Minn. 
Micarta Fabricators, Inc., 4619 Ravens- 

wood Ave., Chicago, Ill. 
Millen Mfg. Co. James, 150 Exchange 

St. Malden, Mass. 
Mykroy, Inc., 1917 N. Springfield Ave., 

Chicago 47, Ill. 
National Co., 61 Sherman St., Malden, 

Mass. 
National Fabricated Products, 2650 Bel- 

den Ave., Chicago 47, Ill. 
National Tile Co., Anderson, Ind. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Precision Specialties, 220 No. Western 

Ave., Los Angeles, Calif. 
Remler Co., 2101 Bryant St., San Fran- 

cisco 10, Cal. 
Standard Winding Corp., 2-4 Johnes St., 

Newburgh, N. Y. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 
Ucinite Co., 459 Watertown St., Newton - 

ville, Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Solder 
Allen Co., Inc., L. B., 6730 Bryn Mawr 

Ave., Chicago 31, Ill. 
Alpha Metal & Rolling Mills, Inc., 363 

Hudson Ave., Brooklyn, N. Y. 
American Brass Co., Waterbury, Conn. 
Belmont Smelting & Refining Works, Inc., 

330 Belmont Ave., Brooklyn 7, N. Y. 
Chase Brass & Copper Co., Waterbury 91, 

Conn. 
Division Lead Co., 836 W. Kinzie St., 

Chicago, Ill. 
Dunton Co., M. W., 670 Eddy St., Provi- 

dence, R. I. 
Eutetic Welding Alloys Co., 40 Worth St., 

New York, N. Y. 
Gardiner Metal Co., 4820 S. Campbell 

Ave., Chicago, Ill. 
General Electric Co., Bridgeport, Conn. 
General PIate Div., Metals & Control 

Corp., 34 Forest St., Attleboro, Mass. 
Glaser Lead Co., 31 Wycoff Ave., Brook- 

lyn, N: Y. 
Goldsmith Bros. Smelting & Refining Co., 

Washington St., Chicago, Ill. 
Handy & Harman, 82 Fulton St., New 

York, N. Y. 
Industrial Screw & Supply Co., 745 W. 

Lake St., Chicago 25, Ill. 
Kester Solder Co., 4212 Wrightwood Ave., 

Chicago, Ill. 
Lenk Mfg. Co., Newton Lower Falls, 

Mass. 
National Lead Co., 111 Broadway, New 

York, N. Y. 
New York Solder Co., 15 Crosby St., New 

York, N. Y. 
Ruby Chemical Co., 68 McDowell St., 

Columbus 1, Ohio 

Solenoids 
Allen-Bradley Co., 136 W. Greenfield, Mil- 

waukee, Wisc. 
Anderson & Co., C. J., 212 W. Austin 

Ave., Chicago, Ill.. 
Comar Electric Co., 3150 N. Washtenaw 

Ave., Chicago, Ill. 
Cutler -Hammer, Inc., 1341 W. St. Paul 

Ave., Milwaukee, Wisc. 

Davis & Co. Inc. Dean W., 549 Fulton 
St., Chicago, Ill. 

Davis & Davis, 137 Cannon St., Bridge- 
port, Conn. 

Electric Controller & Mfg. Co., 2694 E. 
79th St., Cleveland, Ohio 

Electrical Coil Winding Co., 2733 Saun- 
ders St., Camden, N. J. 

General Electric Co., Schenectady, N. Y. 
Guardian Electric Mfg. Co. 1621 W. Wal- 

nut St., Chicago 12, Ill. 
Jefferson Electric Co., Bellwood, Ill. 
Kingsbury Machine Tool Corp., Keene, 

N. H. 
Milwaukee Manufacturing Co., 218 -23rd 

Ave., Milwaukee, Wisc. 
National Acme Co., The, 180 E. 131st St., 

Cleveland, Ohio 
Naxon Utilities Corp., 2101-11 W. Walnut 

St., Chicago, Ill. 
New York Transformer Co., 22 Waverly 

Place, New York, N. Y. 
Precision Machine Works, Inc., 14 South 

9th St., Minneapolis, Minn. 
Roebling's and Sons Co., John A.,' Tren- 

ton N. J. 
Soreng-Manegold Co., 1901 Clybourn Ave., 

Chicago, Ill. 
Struthers -Dunn, Inc., 1321 Arch St., 

Philadelphia 15, Pa. 
Supreme Electric Products Corp., 194 

Vassar St., Rochester, N. Y. 
Trombetta Solenoid Co., 419 E. Clybourn 

Ave., Milwaukee, Wisc. 
Wellman Mfg. Co., 7122 Melrose Ave., 

Los Angeles, Calif. 
Western Electro -Chemical Co., Oakland, 

Calif. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Zenith Electric Co., 159 W. Walton St., 

Chicago, Ill. 

Sound 
COMPLETE SOUND SYSTEMS 

Altec Lansing Corp., 1680 N. Vine St., 
Los Angeles 10, Cal. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Atlas Sound Corp., 1443 39th St., Brook- 
lyn N. Y. 

Banks 1,ffg. Co. 1105 W. Lawrence Ave., 
Chicago 40, Ill. 

Bell Sound Systems, Inc., 1183 Essex 
Ave., Columbus, Ohio 

Belmont Radio Corp., 5921 W. Dickens 
Ave., Chicago, Ill. 

Bogen Co., David, 663 Broadway, New 
York 16, N. Y. 

Bond Products Co., 13139 Hamilton Ave., 
Detroit, Mich. 

Boom Electric Amplifier Corp, 1227 W. 
Washington Blvd., Chicago, Ill. 

Carillitone Mfg. Corp., 30 N. Penn St., 
York, Pa.. 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Ave., Chicago, Ill. 

Cincinnati Time Recorder Co., 1733 Cen- 
tral Ave., Cincinnati, Ohio 

Dilks, Inc., Norwalk, Conn. 
Eastern Amplifier Corp, 794 East 140th 

St., Bronx, N. Y. 
Electronic Transformer Co., 207 West 

25th St., New York, N. Y. 
Executone, Inc., 415 Lexington Ave., New 

York, N. Y. 
Federal Instrument Co., 3931 Fourth Ave., 

Long Island City, N. Y. 
Forest Electronic Co., 320 E. 65th St., 

New York, N. Y. 
Gates Radio Co., 220 Hampshire St., 

Quincy, Ili. 
General Electric Co., Schenectady, N. Y. 
Gibson, Inc., 225 Parsons St., Kalamazoo, 

Mich. 
Globe Phone Mfg. Corp., 2 Linden St., 

Reading, Mass. 
Godfrey Mfg. Corp., 171 S. 2nd St., Mil- 

waukee 4, Wisc. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Neb. 
Guided Radio Corp., 161 Sixth Ave., New 

York 13, N. Y. 
Halstead Traffic Communications Corp., 

155 East 44th St., New York, N. Y. 
Harris Mfg. Co., 2422 W. 7th St., Los 

Angeles, Calif. 
Herbach & Rademan, 522 Market St., 

Philadelphia, Pa. 
Hofmann Corp., C. L., 436 Boulevard of 

the Allies, Pittsburgh, Pa. 
Holtzer-Cabot Signal Div., 400 Stuart St., 

Boston 17, Mass. 
Hudson American Corp., 25 W. 43rd St., 

New York, N. Y. 

Industrial Sound Products Co., 3597 Mis- 
sion St., San Francisco, Calif. 

Knickerbocker Development Corp., 116 
Little St., Bellevillie 9, N. J. 

Langevin Co., Inc., 37 W. 65th St., New 
York, N. Y. 

Laurehk Radio Mfg. Co., 3931 Monroe 
Ave., Wayne, Mich. 

Lincrophone Co., 1661 Howard Ave., Utica, 
N. Y. 

Meck Industries, John, Liberty St., Ply- 
mouth, Ind. 

Megard Corp., 1601 S. Burlington, Los 
Angeles 6, Calif. 

Miles Reproducer Co., Inc., 812 Broad- 
way, New York, N. Y. 

National Inter -Communicating Systems, 
2434 Montrose Ave., Chicago, Ill. 

National Union Radio Corp., 15 Wash- 
ington St., Newark 2, N. J. 

Newcomb Audio Products Co., 2815 S. 
Hill St., Los Angeles 18, Calif. 

Operadio Mfg. Co., St. Charles, Ill. 
Pacific Sound Equipment Co., 1534 

Cahuenga Blvd., Hollywood, Calif. 
Philco Corp., Philadelphia, Pa. 
Powers Electronic & Communication Co., 

Inc., Glen Cove, N. Y. 
Bacon Electric Co., Inc., 52 E. 19th St.. 

New York 3, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Laboratories, Inc., 2701 California 

Ave., Seattle 6, Wash. 
Radio Receptor Co., 251 West 19th St., 

New York, N. Y. 
Radiotone Div., Robinson Houchin Co., 

Columbus, Ohio 
Radolek Co., 601 W. Randolph St., Chi- 

cago 6, Ill. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Record -O -Vox, Inc., 1379 E. 8th St., 

Brooklyn, N. Y. 
Rehtron Corp., 4313 Lincoln Ave., Chi- 

cago 18, Ill. 
Remler Co., 2101 Bryant St., San Fran- 

cisco 10, Calif. 
Riggs & Jeffreys, Inc., 73 Winthrop St., 

Newark 4, N. J. 
Ruby Electric Co., 729 Seventh Ave., 

New York, N. Y. 
S.O.S. Cinema Supply Corp., 449 West 

42nd St., New York, N. Y. 
Schuhñerich Electronics, Inc., Sellersville, 

Pa. 
Setchell Carlson, Inc., 2233 University 

Ave., St. Paul 4, Minn. 
Sheridan Electro Corp., 2850 S. Michigan 

Ave., Chicago, Ill. 
Simpson Mfg. Co., Inc., Mark, 188 W. 

Fourth St., New York, N. Y. 
Sound Equipment Corp. of California, 6246 

Lexington Ave., Hollywood, Calif. 
Stark Sound Engrg. Corp., Box 493, Fort 

Wayne 1, Ind. 
Stromberg -Carlson Telephone Mfg. Co., 

100 Carlson Rd., Rochester, N. Y. 
United Sound Engrg. Co., 6642 Santa 

Monica Blvd., Hollywood, Calif. 
Victory Radio Corp., 155 West 72nd St., 

New York, N. Y. 
Webster Electric Co., , 1900 Clark St., 

Racine, Wisc. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 
Western Sound & Electric Laboratories, 

Inc., 3512 W. St. Paul Ave., Milwau- 
kee, Wisc. 

Sound Recorders 
see Recorders, Sound 

Speakers 
see Loudspeakers 

Springs 
Accurate Spring Mfg. Co., 3811 W. Lake 

St., Chicago, Ill. 
All -Weather Springs, 140 Cedar St., New 

York, N. Y. 
American Coil Spring Co., 2034 Keating 

Ave., Muskegon, Mich. 
American Spiral Spring & Mfg. Co., 5528 

Harrison St., Pittsburgh, Pa. 
American Spring & Wire Specialty Co., 

816 N. Spaulding St., Chicago. Ill. 
American Steel & Wire Co., Rockefeller 

Bldg. Cleveland, Ohio 
Barnes Co., Wallace, Div. of Associated 

Spring Corp., Bristol, Conn. 
Barnes -Gibson -Raymond Div. of Asso- 

ciated Spring Corp., 6400 Miller Ave., 
Detroit 11, Mich. 
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1944-1945 DIRECTORY of 

Cary Spring Works, Inc., 240 W. 29th 
St., New York, N. Y. 

Chatillion & Sons, John, 85-93 Cliff St., 
New York 7, N. Y. 

Cleveland Wire Spring Co., Cuyahoga 
Heights, Cleveland, Ohio 

Cuyahoga Spring Co., 10272 Berea Rd., 
Cleveland, Ohio 

Dunbar Bros. Co.; Div. of Associated 
Spring Corp., 76 South St., Bristol, 
Conn. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

Gibson Co., Wm. D., Div. of Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago, Ill. 

Hubbard Spring Co., M. D., Central Ave., 
Pontiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 
Instrument Specialties Co., 246 Bergen 

Blvd., Little Falls, N. J. 
Jones Spring Co., W. B., 124 E. Seventh 

St., Cincinnati, Ohio 
Lee Spring Co., 30 Main St., Brooklyn, 

N. Y. 
Manross & Sons, F. N. Div. of Associated 

Spring Corp., Bristol, Conn. 
Mid -West Spring Mfg. Co., 4634 S. West- 

ern Ave., Chicago, Ill. 
Muelhausen Spring Corp., 255 Michigan 

Ave., Logansport, Ind. 
Newcomb Spring Corp., 238 40th St., 

Brooklyn 32, N. Y. 
Peck Spring Co., Plainville, Conn. 
Precision Products Co., 26 Bedford St., 

Waltham, Mass. 
Raymond Mfg. Co., Div. of Associated 

Spring Corp., 226 S. Center St., 
Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Rd., Cleveland, Ohio 

Tuck Mfg. Co., Brockton, Mass. 
Union Spring & Mfg. Co., New Kensington, 

Pa. 
Wickwire Spencer Steel Co., 500 Fifth 

Ave., New York, N. Y. 

Stabilizers 
VOLTAGE STABILIZERS 

see Regulators 

Stampings 
METAL STAMPINGS, Small 

Ace Manufacturing Co.. 1255 East Erie 
Ave., Philadelphia, Pa. 

American Emblem Co., Utica, N. Y. Banks Mfg. Co., 1105 W. Lawrence Ave., 
Chicago 40, Ill. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Barnes -Gibson -Raymond Div. of Asso- ciated Spring Corp., 6400 Miller Ave., 
Detroit 11, Mich. 

Belmont Smelting & Refining Works. Inc., 
330 Belmont Ave., Brooklyn 7, N. Y. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Cole Steel Equipment, 349 Broadway, New York 13, N. Y. 
Corry -Jamestown Manufacturing Corp., 

Corry, Pa. 
Crowe Name Plate & Mfg. Co., 1752 Waverly Ave., Chicago, Ill. Dahlstrom Metallic Door Co., Buffalo St., Jamestown, N. Y. 
Diebel Die & Mfg. Co., 3654 N. Lincoln 

Ave., Chicago, Ill. 
Electric Auto -Lite Co., Toledo 1, Ohio Franklin Mfg. Corp., A. W., 175 Varick 

St., New York, N. Y. Garrett Co., George K., D & Tioga Sts., Philadelphia, Pa. 
Goat Metal Stampings, Inc., 314 Dean 

St., Brooklyn, N. Y. 
Grammes & Sons., L. F., 344 Union St., 

Allentown 2, Pa. 
Heyman Mfg. Co.. Kenilworth, N. J. 
Hubbard Spring Co., M. D., 573 Central 

Ave., Pontiac, Michigan 
Hunter Pressed Steel Co., Lansdale, Pa. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City, N. Y. 
Kent Metal Mfg. Co., Inc., Porter Ave. 

at Johnson Ave., Brooklyn 6, N. Y. 
King Laboratories. Inc., 205 Oneida St., 

Syracuse 4, N. Y. 
Manufacturers Screw Products Co., 216 

W. Hubbard St., Chicago, III. 
Metallic Arts Co., 243 Broadway, Cam- 

bridge, Mass. 
New England Radiocrafters, 1156 Com- 

monwealth Ave., Boston 34. Mass. 

O'Neil-irwin Mfg. Co., 316 8th Ave. S., 
Minneapolis, Minn. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Precision Fabricators, Inc., 120 N. Fitz- 
hugh St., Rochester, N. Y. 

Premax Products Div., Chisholm -Ryder 
Co., Niagara Falls 2, N. Y. 

Scovill Mfg. Co., 99 Mill St., Waterbury, 
Conn. 

Small Motors, Inc., 1322 Elston Ave., 
Chicago, Ill. 

Smith Mfg. Co., Nathan R.. 105 Pasadena 
Ave., S. Pasadena, Calif. 

Standard Pressed Steei Co., Jenkintown, 
Pa. 

Stewart Stamping Corp., 621 East 216th 
St., Bronx, N. Y. 

Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Thomas & Skinner Steel Prod. Co., 1120 
E. 23rd St., Indianapolis, Ind. 

United -Carr Fastener Corp., Cambridge, 
Mass. 

Webster -Chicago Corp., 5622 Blooming- 
dale Ave., Chicago, Ill. 

Willor Mfg. Co., 794 East 140th St., New 
York 54, N. Y. 

Worcester Pressed Steel Co., 100 Barber 
Ave., Worcester, Mass. 

Zell Co., 538 Broadway, New York 12, 
N. Y. 

Zierick Mfg. Corp., 385 Gerard Ave., New 
York, N. Y. 

NON-METALLIC STAMPINGS, Small 
Aircraft Products Co., 3502 E. Pontiac 

St., Fort Wayne 1, Ind. 
Auburn Mfg. Co., 110 Stack St., Middle- 

town, Conn. 
Baer Co., N. S., 9 Montgomery St., Hill- 

side, N. J. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Chase Brass & Copper Co., 236 Grand St., 

Waterbury 91, Conn. 
Continental Diamond Fibre Co., 16 Chapel 

St., Newark, Del. 
Electric Auto Lite Co., Toledo 1, Ohio 
Franklin Fibre-Lamitex Corp., Wilming- 

ton, Del. 
Franklin Manufacturing Corp., A. W., 175 

Varick St., New York, N. Y. 
General Electric Co., Piastics Dept., Pitts- 

field, Mass. 
Insulation Mfgrs. Corp., 565 W. Washing- 

ton Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Mica Insulator Co., 196 Varick St., New 

York, N. Y. 
Munsell & Co., Eugene, 200 Varick St., 

New York, N. Y. 
New England Radiocrafters, 1156 Com- 

monwealth Ave., Boston 34, Mass. 
Premax Products Div., Chisholm -Ryder 

Co., Niagara Falls 2, N. Y. 
Richardson Co., Lockland, Ohio. 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co.. East Pitts- 

burgh, Pa. 
Willor Mfg. Co., 794 East 140th St., New 

York 54, N. Y. 
Zierick Mfg. Corp., 385 Gerard Ave., New 

York, N. Y. 

Standards 
CAPACITANCE STANDARDS 

Cornell-Dubilier Electric Corp., 1000 Ham- 
ilton Blvd., South Plainfield, N. J. 

General Radio Co., 30 State St., Cambridge 
39, Mass. 

Hewlett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif. 

Industrial Instruments, Inc., 156 Culver 
Ave., Jersey City 5, N. J. 

Leeds & Northrup Co., 4970 Stenton Ave., 
Philadelphia 44, Pa. 

White Research, 899 Boylston St., Boston, 
Mass. 

Winslow Co., 9 Liberty St., Newark, N. J. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Michigan 

FREQUENCY STANDARDS 

Aero Communications, Inc., 231 Main 
St., Hempstead, Long Island, N. Y. 

Aircraft Accessories Corp., Fairfax & 
Funston Rds., Kansas City, Kansas 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

American Time Products, Inc., 580 5th 
Ave., New York 19, N. Y. 

Bendix Radio, Div. Bendix Aviation Corp.. 
Baltimore, Md. 

Browning Labs., 2nc., 750 Main St., Win- 
chester, Mass. 

Burnett Radio Lab., Wm. W. L., 4814 
Idaho St., San Diego, Calif. 

Conn, Ltd., C. G., Elkhart, Ind. 
Crystal Research Lab., Inc., 29 Allyn St., 

Hartford, Conn. 
Eidson's, 1309 N. Second St., Temple, 

Texas 
Electro Products Labs., 549 W. Randolph 

St., Chicago, Ill. 
Erco Radio Labs., Inc., Fenimore Ave., 

Hempstead, N. Y. 
Espey Mfg. Co., Inc., 305 E. 63rd St., 

New York, N. Y. 
Ferris Instrument Co., 110-112 Cornelia 

St., Boonton, N. J. 
General Communication Co., 681 Beacon 

St., Boston 3, Mass. 
General Crystal Corp., 1775 Foster Ave., 

Schenectady, N. Y. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Gibbs & Co., Thomas B., Division of 

George W. Borg Corp., 814 Michigan 
St., Delavan, Wisc. 

Good All Electric, 320 N. Spruce St., Oga- 
lala, Nebr. 

Hallicrafters Co., 2611 Indiana Ave., Chi- 
cago, Ill. 

Hearing Aid Labs., 1404 Franklin St., 
Michigan City, Ind. 

Hewlett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif. 

Jefferson, Inc., Ray, 40 E. Merrick Rd., 
Freeport, L. I., N. Y. 

Knights Co., James, 131 S. Wells St., Sand- 
wich, Ill. 

Lavoie Laboratories, Morganville, N. J. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co., James, 150 Exchange St., 

Malden, Mass. 
Radio Corp. of America, Camden, N. J. 
Rieber, Inc., Frank, 11916 W. Pico Blvd., 

Los Angeles, Calif. 
Rosen & Co., Raymond, 32nd & Walnut 

St., Philadelphia 11, Pa. 
White Research, 899 Boylston St., Boston, 

Mass. 

INDUCTANCE STANDARDS 

Aladdin Radio Industries, Inc., 501 W. 
35th St., Chicago, Ill. 

General Radio Co., 30 State St., Cam- 
bridge 39, Mass. 

Hewlett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif. 

Leeds & Northrup Co., 4970 Stenton Ave., 
Philadelphia 44, Pa. 

New York Transformer Co., 26 Waverly 
Place, New York, N. Y. 

S -W Inductor Co., 1056 N. Wood St., 'Chi- 
cago, Ill. 

United Transformer Co., 150 Varick St., 
New York 13, N. Y. 

White Research, 899 Boylston St., Boston, 
Mass. 

RESISTANCE STANDARDS 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Haines Mfg. Co., 248 McKibben St., Brook- 

lyn 6. N. Y. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Industrial Instruments, Inc., 156 Culver 

Ave.. Jersey City 5, N. J. 
Instrument Resistors, Inc., 25 Amity St., 

Little Falls, N. J. 
International Resistance Co., 401 N. 

Broad St., Philadelphia, Pa. 
Leeds & Northrup Co., 4970 Stenton Ave., 

Philadelphia 44, Pa. 
Sensitive Research Instrument Corp., 9- 

11 Elm Ave., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., 

Collingdale, Pa. 
White Research, 899 Boylston St., Boston, 

Mass. 

Stands 
MICROPHONE STANDS 

American Microphone Co., 1915 S. Western 
Ave., Los Angeles, Cal. 

Amperite Co., 561 -Broadway, New York, 
N. Y. 

Art Specialty Co., 3245 Lake St., Chicago, 
Ill. 
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ELECTRONIC and ALLIED PRODUCTS 

Astatic Corp., 830 Market St., Youngstown, 
Ohio 

Atlas Sound Corp., 1443 39th St., Brook- 
lyn, N. Y. 

Bud Radio, Inc., 2118 E. 55th St., Cleve- 
land, Ohio 

Chicago Sound Systems Co., 2124 S. Mich- 
igan Ave., Chicago, Ill. 

Eastern Mike -Stand Co., 56 Christopher 
Ave., Brooklyn 12, N. Y. 

Electro Voice Mfg. Co., South Bend, Ind. 
General Electric Co., Schenectady, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Lifetime Sound Equipment Co., 1101 

Adams St., Toledo, Ohio 
Miles Reproducer Co., Inc., 812 Broad- 

way, New York, N. Y. 
Newcomb Audio Products Co., 2815 S. Hill 

St., Los Angeles 18, Cal. 
Oleson Illuminating Co., Ltd., Otto, 1560 

Vine St., Hollywood, Calif. 
Bacon Electric Co., Inc., 52 East 19th 

St., New York 3, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radolek Co., 601 W. Randolph St., Chi- 

cago 6, Ill. 
Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Shure Bros., 225 W. Huron St., Chicago, 

Ill. 
Simpson Mfg. Co., Mark, 188 W. Fourth 

St., New York, N. Y. 
Turner Co., Cedar Rapids, Iowa 
Universal Microphone Co., 424 Warren 

Lane, Inglewood, Cal. 

SPEAKER STANDS 

Art Specialty Co., 3245 Lake St., Chi- 
cago, Ill. 

Atlas Sound Corp., 1443 39th St., Brook- 
lyn, N. Y. 

Bell & Howell Co., 1801 Larchmont Ave., 
Chicago 13, Ill. 

Bud Radio Inc., 2118 East 55th St., Cleve- 
land, Ohio 

Erwood Co., 223 W. Erie St., Chicago, Ill. 
Bacon Electric Co., Inc., 52 E. 19th St., 

New York 3, N. Y. 
Radio Corp. of America, Camden, N. J. 
Simpson Mfg. Co., Inc., 188 W. Fourth St., 

New York, N. Y. 
Vac -O -Grip Co., 2025 Detroit Ave., Toledo 

6, Ohio 

Steel 
ELECTRICAL STEEL 

see Metals 

Strain Gauges 
see Ganges, Strain 

Strips 
TERMINAL STRIPS 

see Posts 

Stroboscopes 
Aerolux Light Corp., 653 11th Ave., New 

York, N. Y. 
American Time Products, Inc., 580 5th 

Ave., New York, N. Y. 
Communication Measurements Lab., 120 

Greenwich St., New York, N. Y. 
Conn, Ltd., C. G., Elkhart, Ind. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Beyer Products Co., Inc., 471 Cortland 

St., Belleville 9, N. J. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
J. F. D. Mfg. Co., 4111 Fort Hamilton 

Parkway, Brooklyn, N. Y. 
Pioneer Instrument Div. of Bendix Avia- 

tion, Bendix, N. J. 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago 54, Ill. 

Switches 
LIMIT SWITCHES 

Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

Atlas Products Corp., 30 Rockefeller 
Plaza, New York 20, N. Y. 

Automatic Electric Co., 1033 W. Van 
Buren St., Chicago, Ill. 

Burling Instrument Co., 253 Springfield 
Ave., Newark N. J. 

Cannon Electric `Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Clare & Co., C. P., 4719 Sunnyside Ave., 
Chicago 30, Ill. 

Electronic Control Corp., 1573 E. Forest 
St., Detroit, Mich. 

General Electric Co., Schenectady, N. Y. 
Hetherington & Son, Inc., Robt., Sharon 

Hill, Pa. 
Master Electric Co., 126 Davis Ave., Day- 

ton, Ohio 
Mercoid Corp., 4201 Belmont Ave., Chicago 

41, Ill. 
Micro Switch Corp., 7 Spring St., Free- 

port, W. 
Minneapolis -Honeywell Regulator Co., 

2753 Fourth Ave. S., Minneapolis, 
Minn. 

Photoswitch, Inc., 77 Broadway, Cam- 
bridge, Mass. 

Titan Valve & Mfg. Co., 9913 Elk Ave., 
Cleveland, Ohio 

United Cinephone Corp., 65 New Litchfield 
St., Torrington, Conn. 

Ward Leonard Electric Co., 31 South St., 
Mt. Vernon, N. Y. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

MERCURY SWITCHES 

Adams & Westlake Co., Michigan St., 
Elkhart, Ind. 

Arrow -Hart & Hegeman Electric Co., 103 
Hawthorne St., Hartford, Conn. 

Bacon Electric Timer Corp., 4513 Brook- 
lyn Ave., Cleveland, Ohio 

Brown Instrument Co., 4428 Wayne Ave., 
Philadelphia 44, Pa. 

Cole-Hersee, 54 Old Colony Ave., Boston 
27, Mass. 

Durakool, Inc., 1010 N. Main St., Elkhart, 
Ind. 

Electric Switch Corp., 14th at Union St., 
Columbus, Ind. 

General Electric Co., Bridgeport, Conn. 
H. H. Electric Co., Inc., 6122 North 21st 

St., Phdadelphla, Pa. 
Jefferson Electric Co., Bellwood, Ill. 
Littelf use, Inc., 4753 Ravenswood Ave., 

Chicago, Ill. 
Mercoid Corp., 4201 Belmont Ave., Chi- 

cago, Ill. 
Minneapolis -Honeywell Regulator Co., 

2753 Fourth Ave., S., Minneapolis, 
Minn. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

PRECISION SNAP ACTION SPRING 

Acro Electric Co., 3167 Fulton Rd., Cleve- 
land, Ohio 

Cole-Hersee Co., 54 Old Colony Ave., 
Boston 24, Maas. 

Electrical Products Supply Co., 1140 Ven- 
ice Blvd.., Los Angeles 15, Calif. 

General Control Co., 1200 Soldiers Field 
Rd., Cambridge 2, Mass. 

General Electric Co., Schenectady, N. Y. 
Micro Switch Corp., 7 W. Spring St., 

Freeport, Ill. 
Mu -Switch Corp., 38 Pequit St., Canton, 

Mass. 

ROTARY and BAND CHANGE SWITCHES 

Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wisc. 

Autocall Co., 1142 Tucker Ave., Shelby, 
Ohio 

Automatic Electric Co., 1033 W. Van 
Buren St.,, Chicago, Ill. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bristol Co., Waterbury 91, Conn. 
Brown Instrument Co., 4428 Wayne Ave., 

Philadelphia 44, Pa. 
Centralab, 900 E. Keefe Ave., Milwaukee 

1, Wisc. 
Cinema Engineering Co. 1508 W. Verdugo 

Ave., Burbank, Calif. 
Clare & Co., C. P., 4719 Sunnyside Ave., 

Chicago 30, Ill. 
Clarostat Mfg. Co., Inc., 130 Clinton St., 

Brooklyn 1, N. Y. 
Cole-Hersee Co., 54 Old Colony Ave., Bos- 

ton 27, Mass. 
Daven Co., 191 Central Ave., Newark 4, 

N. J. 
Electronic Mechanics, Inc., 70 Clifton 

Blvd., Clifton, N. J. 
Franklin Mfg. Corp., A. W., 175 Varick 

St., New York, N. Y. 
General Cement Mfg. Co., 919 Taylor 

Ave., Rockford, Ill. 
General Control Co., 1200 Soldiers Field 

Rd., Cambridge 2, Mass. 
General Electric Co., Bridgeport, Conn. 

JBL Instrument Co., 420 E. Providence 
Rd., Aldan, Pa. 

J. B. T. Instruments, Inc., 441 Chapel St., 
New Haven 8, Conn. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. 

Lewis Engineering Co., 52 Rubber Ave., 
Naugatuck, Conn. 

Mallory & Co., P. R., 3029 E. Washington 
St., Indianapolis, Ind. 

Metallic Arts Co., 243 Broadway, Cam- 
bridge, Mass. 

Minneapolis -Honeywell Regulator Co., 
2753 Fourth Ave. S., Minneapolis, 
Minn. 

Mossman, Inc., Donald P., 6133 North- 
west Highway, Chicago 31, Ill. 

North Electric Mfg. Co., 501 S. Market 
St., Galion, Ill. 

Oak Mfg. Co., 1260 Clybourn Ave., Chi- 
cago 11, Ill. 

Ohmite Mfg. Co., 4835 W. Flournoy St., 
Chicago, Ill. 

Peerless Labs, 115 East 23rd St., New 
York 10, N. Y. 

Philmore Mfg. Co., 113 University Place, 
New York, N. Y. 

Richardson -Allen Corp., 15 West 20th St., 
New York 11, N. Y. 

Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Shallcross Mfg. Co., 10 Jackson Ave., Col- 

lingdale, Pa. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Tech Laboratories, 7 Lincoln St., Jersey 

City, N. J. 
Thwing-Albert Instrument Co., Penn St. 

& Pulaski Ave., Philadelphia 4, Pa. 
Triplett Electrical Instrument Co., 280 

Harmon Rd., Bluffton, Ohio. 
Variaten Cinema Engineering Co., 1508 

W. Verdugo Ave., Burbank, Calif. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Winslow Co., 9 Liberty St., New York, 

N. Y. 
Wirt Co., 5221 Greene St., Philadelphia, 

Pa. 

TIME SWITCHES 

Allied Control Co., Inc., 2 East End Ave.. 
New York, N. Y. 

Amerypan Time Products, Inc., 580 -5th 
Ave., New York, N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette St, 
New York, N. Y. 

Atlas Products Corp., 30 Rockefeller Plaza. 
New York 20, N. Y. 

Automatic Electric Mfg. Co., 10 State St., 
Mankato, Minn. 

Automatic Temperature Control Co., 34 E. 
Logan St., Philadelphia, Pa. 

Bacon Electric Timer Corp., 4513 Brooklyn 
Ave., Cleveland, Ohio 

Cleveland Time Clock & Service Co., 
Superior Ave. at E. 27th St, Cleve- 
land, Ohio 

Cole-Hersee Co., 54 Oid Colony Ave., 
Boston 27, Mass. 

Cramer Co., R. W., Centerbrook, Conn. 
Eagle Signal Corp., Moline, Ill. 
Edison, Inc., Thomas A., Instrument Div., 

51 Lakeside Ave., West Orange, N. J. 
Electric Controls Corp., 68 Murray St, 

New York, N. Y. 
General Electric Co. Schenectady, N. Y. 
Haydon Mfg. Co., FZorestville, Conn. 
Industrial Timer Corp., 117 Edison Pl., 

Newark 5, N. J. 
Leach Relav Co., 5915 Avalon Blvd., Los 

Angeles, Calif. 
Leich Electric Co., 565 W. Washington 

Blvd., Chicago 6, Ill. 
Lektra Laboratories, Inc., 30 E. 10th St, 

New York, N. Y. 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, Ill. 
Mercoid Corp., 4201 Belmont Ave., Chi- 

cago, Ill. 
Minneapolis -Honeywell Regulator Co., 

2753 Fourth Ave., S. Minneapolis, 
Minn. 

New Haven Clock Co., New Haven 4, 
Conn. 

Northwestern Clock Co., 514-15 Brown 
Bldg., Omaha, Neb. 

Paragon Electric Co., 37 W. Van Buren 
St, Chicago, Ill. 

Penn Electric Switch Co., Goshen, Ind. 
Presto Electric Co., 4611 New York Ave., 

Union City, N. J. 
Reliance Automatic Lighting Co., 1927 

Mead St, Racine, Wis. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago 12, Ill. 
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Rhodes, Inc., M. H., 30 Bartholomew Ave., Hartford, Conn. 
Richardson -Allen Corp., 15 West 20th St., 

New York 11, N. Y. 
Sangamo Electric Co., Springfield, Ill. Schaar & Co., 764 W. Lexington St., Chi- 

cago, Ill. 
States Co., 19 New Park Ave., Hartford 

2, Conn. 
Thompson Clock Co., H. C., 38 Federal St., 

Bristol, Conn. 
Tork Clock Co., 1 Grove St., Mount Vernon, 

N. Y. 
Ulanet Co., George, 88 E. Kinney St., 

Newark 5, N. J. (thermal time delay) 
Wadsworth Electric Mfg. Co., Inc., 20 W. 

11th St., Covington, Ky. 
Walser Automatic Timer Co., 420 Lexing- 

ton Ave., New York, N. Y. 
Ward Leonard Electric Co., 31 South St., 

Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wheelco Instruments Corp., 847 W. Har- 

rison et., Chicago, Ill. 
,Zenith Electric Co., 152 W. Walton St., 

Chicago, Ill. 

TOGGLE and PUSHBUTTON SWITCHES 

Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wise. 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

Arrow -Hart & Hegeman Electric Co., 103 Hawthorne St., Hartford 6, Conn. 
Atlas Products Corp., 30 Rockefeller Plaza, 

New York 20, N. Y. 
Automatic Electric Co., 1033 W. Van 

Buren St., Chicago, Ill. 
Aviometer Corp., 370 West 35th St., New 

York 1, N. Y. 
Brown Instrument Co., 4428 Wayne Ave., 

Philadelphia 44, Pa. 
Bud Radio, Inc., 2118 E. 55th St., Cleve- 

land, Ohio 
Cannon Electric Development Co., 3209 

Humboldt St., Los Angeles 31, Calif. Clare & Co., C. P., 4719 Sunnyside Ave., 
Chicago 30, Ill. 

Cole-Hersee Co., 54 Old Colony Ave., Bos- 
ton 27, Mass. 

Cook Electric Co., 2700 Southport Ave., 
Chicago Ill. 

Eagle Plastics Corp., 23-10 Bridge Plaza 
S., Long Island City, N. Y. 

Electronic Control Corp., 1573 E. Forest 
St., Detroit, Mich. 

Electronic Products Mfg. Co., 7300 Huron 
River Drive, Dexter, Mich. 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, DL 

General Control Co., Cambridge 2, Mass. 
General Electric Co., Bridgeport, Conn. 
Gits Molding Corp., 460'0 Huron St., Chi- 

cago, Ill. 
Hart Mfg. Co., 110 Bartholomew Ave.. Hartford 2, Conn. 
Hetherington & Son, Robt., Inc., Sharon 

Hill, Pa. 
Insuline Corp. of America, 36-02 35th 

Ave., Long Island City, N. Y. 
J. F. D. Mfg. Co., 4111 Fort Hamilton 

Parkway, Brooklyn, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, IIL 
Kulka Electric Mfg. Co., Inc., 30 South 

St., Mt. Vernon, N. Y. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Metallic Arts Co., 243 Broadway, Cam- 

bridge, Mass. 
Minneapolis -Honeywell Regulator Co., 

2753 Fourth Ave., S. Minneapolis, 
Minn. 

Muter Co., 1255 S. Michigan Ave., Chi- 
cago, Ill. 

Oak Mfg. Co., 1260 Clybourn Ave., Chi- 
cago, Ill. 

Philmore Mfg. Co., 113 University Place, 
New York, N. Y. 

Remler Co., 2101 Bryant St., San Fran- 
cisco 10, Calif. 

Stackpole Carbon Co., Tannery St., St. 
Mary's, Pa. 

Ucinite Co., 459 Watertown Ave., Newton - 
ville, Mass. 

Warrick, Chas. F., 162M Hamilton Ave., 
Detroit 3, Mich. 

Westinghouse Electric Mfg. Co., East 
Pittsburgh, Pa. 

Wirt Co., 6221 Greene St., Philadelphia, 
Pa. 

Tape 
CELLULOSE and THERMOPLASTIC TAPE 

Acadia Synthetic Products Div., Western 
Felt Works, 4035 Ogden Ave., Chi- 
cago 23, Ill. 

Dobeckman Co., 3300 Monroe Ave., Cleve- 
land, Ohio 

General Electric Co., Schenectady, N. Y. 
Industrial Tape Corp., New Brunswick, 

N. J. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Miles Reproducer Co., Inc., 812 Broadway, 

New York, N. Y. 
Minnesota Mining & Mfg. Co., 900 

Fauquier Ave., St. Paul, Minn. 
Plax Corp., 133 Walnut St., Hartford, 

Conn. 
Wright & Sons Co., Wm. E., West Warren, 

Mass. 

COTTON or SILK TAPE 

Carolina Narrow Fabric Co., 1036 N. 
Chestnut St., Winston-Salem, N. C. 

Elizabeth Webbing Mills, Pawtucket. 
R. I. 

General Electric Co., Bridgeport, Conn. 
Goldmark Wire Co., James, 116 West St., 

New York, N. Y. 
Hope Webbing Co., Providence, R. I. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Linton & Bro., Horace, 3081 Ruth St., 

Philadelphia, Pa. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
Priscilla .Braid Co., 1461 High St., Cen- 

tral Falls, R. I. 
Sidebotham, Inc., John, 4317 Griscom St., 

Philadelphia, Pa. 
Sullivan & Sons Mfg. Co., Inc., J., 2224 

N. Ninth St., Philadelphia 33, Pa. 
Wright & Sons Co., Wm. E., West Warren, 

Mass. 

VARNISHED TAPE 

B & C Insulation Products, Inc., 261 Fifth 
Ave., New York, N. Y. 

Electro -Technical Products, Inc., Nutley, 
N. J. 

Endurette Corp. of America, Cliffwood, 
N. J. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Electric Co., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 

trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., Nicholas 
Bldg., Toledo, Ohio 

Respro, Inc., Wellington Ave., Cranston, 
R. I. 

Standard Insulation Co., 74 Paterson Ave., 
East Rutherford, N. J. 

TAPES, TELEGRAPH 

Paper Manufacturers Co., Philadelphia 23, 
Pa. 

Television Mirrors 
see Mirrors, Television 

Terminal Plugs 
see flugs 

Terminal Strips 
see Posts, Binding 

Terminals and Lugs 
see Lugs 

Testers 
BATTERY TESTERS 

Chaslyn Co. 1906 Irving Park Rd., Chi- 
cago, Ili. 

Eagle Plastics Corp., 23-10 Bridge Plaza 
S., Long Island City, N. Y. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Espey Mfg. Co., Inc., 305 E. 63rd St., New 
York, N. Y. 

Franklin Transformer, 607 -22nd Ave. N. 
E., Minneapolis, Minn. 

General Electric Co., Bridgeport, Conn. Heyer Products Co., Inc., 481 Cortland 
St., Belleville 9, N. J. 

Hoyt Electrical Instrument Works, Boston, 
Mass. 

Knickerbocker Development Corp., 116 
Little St., Belleville 9, N. J. 

McColpin-Christie Corp., Ltd., 4922 S. Figueroa St., Los Angeles 37, Calif. 
Philco Corp., Tioga & C Sts., Philadelphia, 

Pa. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, L. I., N. Y. 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Sterling Mfg. Co.; 9205 Detroit Ave., Cleve- 

land, Ohio 
Sun Mfg. Co., 6323 Avondale Ave., Chi- 

cago, Ill. 
Supreme Instruments Corp., Greenwood. 

Miss. 
Triumph Mfg. Co., 913 W. Van Buren St., 

Chicago 7, Ill. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

CAPACITOR TESTERS 

Aerovox Corp., 740 Belleville AVe., New 
Bedford, Mass. 

Clough-Brengle Co., 5501 Broadway, Chi- 
cago 22, Ill. 

Communication Measurements Laboratory, 
120 Greenwich St., New York, N. Y. 

Cornell-Dubilier Electric Corp., 1000 Ham- 
ilton Blvd., South Plainfield, N. J. Deutschmann Corp., Tobe, Canton, Mass. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Espey Mfg. Co., Inc., 305 E. 63rd St., 
New York, N. Y. 

Federal Instrument Co., 3931 -47th Ave., 
Long Island City 4, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge, Mass. 
Heyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Industrial Instruments, Inc., 156 Culver 

Ave., Jersey City 5, N. J. 
Jackson Electrical Instrument Co., 131 

Wayne Ave., Dayton, Ohio 
Knickerbocker Development Corp., 116 Lit- 

tle St., Belleville 9, N. J. 
Meck Industries, John, Plymouth, Ind. 
Music Master Mfg. Co., 542 S. Dearborn 

St., Chicago, Ill. 
Philoo Corp., Tioga & C Sts., Philadelphia. 

Pa. 
Radio Corp. of America, Camden, N. J. 
Radio Design Co., 1353 Sterling Place, 

Brooklyn, N. Y. 
Solar Mfg. Corp., 285 Madison Ave., New 

York, N. Y. 
Sprague Electric Co., North Adams, Mass. 
States Co., 19 New Park Ave., Hartford 

2, Conn. 
Technical Apparatus Co., 1171 Tremont 

St., Boston, Mass. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 

ELECTRICAL METER TESTERS 

Aerolux Light Corp., 653 -11th Ave., New 
York, N. Y. 

Biddle Co., James G., 1213 Arch St., 
Philadelphia, Pa. 

Communication Medsurements Labora- 
tory, 120 Greenwich St., New York, 
N. Y. 

Eagle Plastics Corp., 23-10 Bridge Plaza 
S., Long Island City, N. Y. 

Eastern Specialty Co., 3619 N. Eighth 
St., Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 
McFarlin Co., 29 W. Marion Ave., Youngs- 

town, Ohio 
Radio Corp. of America, Camden, N. J. 
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ELECTRONIC and ALLIED PRODUCTS 

Rubicon Co., 3751 Ridge Ave., Philadel- 
phia, Pa. 

Sensitive Research Instrument Corp., 9- 
11 Elm Ave., Mt. Vernon, N. Y. 

States Co., 19 New Park Ave., Hartford 2, 
Conn. 

Superior Instruments Co., 227 Fulton St., 
New York, N. Y. 

Supreme Instruments Corp., Greenwood, 
Miss. 

INSULATION TESTERS 

Acme Electric & Mfg. Co., Cuba, New York 
American Transformer Co., 178 Emmet 

St., Newark, N. J. 
Amplifier Co. of America, 396 Broadway, 

New York, N. Y. 
Associated Research. Inc., 231 S. Green 

St., Chicago 7, Ill. 
Biddle Co., James G., 1213 Arch St., 

Philadelphia, Pa. 
Communication Measurements Labora- 

tory, 120 Greenwich St., New York, 
N. Y. 

Electric Service Mfg. Co., 17th & Cam- bria Sta., Philadelphia, Pa. 
Federal Instrument Co., 3931 -47th Ave., 

Long Island City 4, N. Y. Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St., Cam- 

bridge 39, Mass. 
Heyer Products Co., Inc., 481 Cortland 

St., Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Holtzer Cabot, Signal Division, 400 Stuart 

St., Boston, Mass. 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
Indutrial Instruments, Inc., 156 Culver 

Ave., Jersey City 5, N. J. 
Industrial Transformer Corp., 2640 Bel- 

mont Ave., New York, N. Y. 
Knickerbocker Development Corp., 116 Lit- 

tle St., Belleville 9, N. J. 
Leeds & Northrup Co., 497Q Stenton Ave., 

Philadelphia 44, Pa. 
Miller Co., B. F., Trenton, N. J. 
Radio Corp. of America, Camden, N. J. 
Radio Frequency Laboratories, Inc., Boon- 

ton, N. J. 
Routh Co., T. R., 1045 Bryant St, San 

Francisco, Calif. 
Rubicon Co., 3751 Ridge Ave., Philadel- 

phia, Pa. 
Springfield Sound Co., 12 Cass St., Spring- 

field Mass. 
Sticht Co., Herman, 27 Park Place, 

New York 7, N. Y. 
Superior Instruments Co., 227 Fulton 

St., New York, N. Y. 
Tech Laboratories, 7 Lincoln St, Jersey 

City, N. J. 
Technical Apparatus Co., 1171 Tremont 

St, Boston, Mass. 
U. S. Television Manufacturing Corp., 106 

Seventh Ave., New York 11, N. Y. 
United Transformer Co., 160 Varick St., 

New York 13, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Winslow Co., 9 Liberty St., Newark, 

N. J. 

TUBE TESTERS 

Clough-Brengle Co., 5501 N. Broadway, 
Chicago 22, Ill. 

Dayco Radio Corp., 915 Valley St., Day- 
ton 4, Ohio 

Dayton Acme Co., 930 York St., Cincin- 
nati Ohio 

Espey Mfg. Co., Inc., 305 East 63rd St., 
New York, N. Y. 

General Communications Co., 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., Schenectady, N. Y. 
Hearing Aid Labs, 1404 Franklin St., 

Michigan City, Ind. 
Heyer Products Co., Inc., 471 Cortland 

St, Belleville 9, N. J. 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio 
Jackson Electrical Instrument Co., 131 

Wayne Ave., Dayton, Ohio 
Heck Industries, John, Plymouth, Ind. 
Philco Corp., Tioga & C Sts., Philadel- 

phia, Pa. 
Phil -American, Inc., 528 East 72nd St., 

New York, N. Y. 
Precision Apparatus Co., 92-27 Horace 

Harding Blvd., Elmhurst, N. Y. 
Radio City Products Co., 127 W. 26th St., 

New York, N. Y. 
Radio Corp. of America. Camden, N. J. 

Radiotechnic Laboratory, 1328 Sherman 
Ave., Evanston, I1L 

Readrite Meter Works, College Ave., 
Bluffton, Ohio 

Simpson Electric Co., 5200-16 W. Kinzie 
St, Chicago, Ill. 

Superior Instruments Co., 227 Fulton St, 
New York, N. Y. 

Supreme Instruments Corp., Greenwood, 
Miss. 

Technical Apparatus Co., 1171 Tremont 
St., Boston, Mass. 

Technical Devices Corp., Bloomfield, N. J. 
Triplett Electrical Instrument Co., 286 

Harmon Rd., Bluffton, Ohio 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5, N. J. 

VIBRATION TESTERS 

All American Tool & Mfg. Co., 1014 W. 
Fullerton St. Chicago 14, Ill. 

Commercial Research Labs., Detroit, Mich. 
L. A. B. Corp., Summit, N. J. 
Offner Electronics Inc., 5320 N. Kedzie 

Ave., Chicago, Ill. 

VOLTAGE TESTERS 

Aerolux Light Corp., 653 Eleventh Ave., 
New York, N. Y. 

American Transformer Co., 178 Emmet 
St, Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Electrical Facilities, Inc., 4224 Holden St., 
Oakland 8, Calif. 

Electro Products Laboratories, 549 Ran- 
dolph St., Chicago, Ill. 

Espey Mfg. Co., 305 East 63rd St., New 
York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Hickok Electrical Instrument Co., 10514 

DuPont Ave., Cleveland, Ohio 
Ideal Commutator Dresser Co., 1631 Park 

Ave., Sycamore, Ill. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
Knickerbocker Development Corp., 116 Lit- 

tle St, Belleville 9, N. J. 
Miller Co., B. F., Trenton, N. J. 
Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Waltham, Mass. 
Roller -Smith Co., Bethlehem, Pa. 
S -W Inductor Co., 1056 N. Wood St, Chi- 

cago, Ill. 
Springfield Sound Co., 12 Cass St, Spring- 

field, Mass. 
States Co., 19 New Park Ave., Hartford 

2, Conn. 
Takk Corporation, Newark, Ohio 
Technical Apparatus Co., 1171 Tremont 

St, Boston, Mass. 

Thermocouple Meters 
see Meters 

Thermocouples 
VACUUM THERMOCOUPLES 

Aerolux Light Corp., 653 -11th Ave., New 
York, N. Y. 

American Thermo -Electric Co., 67 East 
8th St., New York, N. Y. 

Bristol Co., Waterbury 91, Conn. 
Engelhard, Charles, 233 N. J. R. R. Ave., 

Newark, N. J. 
Eppley Laboratory, Inc., Newport R. I. 
Field Electric Instrument Co., 1 East 

Fordham Rd., New York, N. Y. 
Fredericks Co., Geo. E., Bethayres, Pa. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State St, Cam- 

bridge 39, Mass. 
Hickok Electrical Instrument Co., 10'514 

Dupont Ave., Cleveland, Ohio 
Illinois Testing Laboratories, Inc., 420 N. 

LaSalle St, Chicago, Ill. 
Rawson Electrical Instrument Co., 102 

Potter St., Cambridge, Mass. 
Sensitive Research Instrument Corp., 9- 

11 Elm Ave., Mt. Vernon, N. Y. 
Sundt Engineering Co., 4757 Ravenswood 

Ave., Chicago, Ill. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Western Electric Co., Inc., 195 Broad- 

way, New York, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Wheelco Instruments Corp., 847 W. Har- 

rison St., Chicago, Ill. 
Xervac Instrument Co., 101 Vine St., 

Hartford 5, Conn. 

Timers 
AUTOMATIC CYCLE TIMERS 

American Time Products, Inc., 580 -5th 
Ave., New York, N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette 
St., New York, N. Y. 

Auth Electrical Specialty Co., Inc., 422 
E. 53rd St, New York 22, N. Y. 

Automatic Temperature Control Co., 34 E. 
Logan St, Philadelphia, Pa. 

Barber -Colman Co., Rockford, Ill. 
Bristol Co., Waterbury, Conn. 
Brown Instrument Co., 4428 Wayne Ave., 

Philadelphia 44, Pa. 
Cole-Hersee Co., 54 Old Colony Ave., Bos- 

ton 27, Mass. 
Controls, Inc., Towaco, N. J. 
Cramer Co., R. W., Centerbrook, Conn. 
Cyclotron Specialties Co., Moraga, Calif. 
Eagle Signal Corp., Moline, Ill. 
Electric Switch Corp., 14th at Union St., 

Columbus, Ind. 
Foxboro Co., Neponset Ave., Foxboro, 

Mass. 
General Electric Co., Schenectady, N. Y. 
Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Signal Division, 400 Stuart 

St, Boston 17, Mass. 
Industrial Timer Corp., 117 Edison Pl., 

Newark 6, N. J. 
Luers, J. Milton, 12 Pine St., Mt. Clemens, 

Michigan 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, Ill. 
Mallory & Co., P. R., 3029 E. Washington 

St., Indianapolis, Ind. 
Paragon Electric Co., 37 W. Van Buren 

St., Chicago, Ill. 
Penn Electric Switch Co., Goshen, Ind. 
Photoswitch, Inc., 77 Broadway, Cam- 

bridge, Mass. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago, Ill. 
Richardson -Allen Corp., 15 W. 20th St., 

New York, N. Y. 
Rowe Radio Research Laboratory Co., 2422 

N. Pulaski Rd., Chicago 39, Ill. 
Sangamo Electric Co., Springfield 39, Ill. 
Seely Instrument Co., Inc., 2249 14th St., 

S. W., North Bergen, N. J. 
Stromberg Time Corp., 109 Lafayette St., 

New York, N. Y. 
Struthers -Dunn, Inc., 1321 Arch St, Phila- 

delphia 15, Pa. 
Tagliabue Mfg. Co., C. J., 540 Park Ave., 

Brooklyn 5, N. Y. 
Thompson Clock Co., H. C., 38 Federal St., 

Bristol, Conn. 
Tork Clock Co., 1 Grove St, Mt. Vernon, 

N. Y. 
Wallace & Tiernan Products, Inc., Belle- 

ville, N. J. 
Walser Automatic Timer Co., 420 Lex- 

ington Ave., New York, N. Y. 
Warren Telechron Co., Ashland, Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Zenith Electric Co., 152 W. Walton St, 

Chicago, Ill. 

AUTOMATIC INTERVAL TIMERS 

Allen-Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 2, Wisc. 

Allied Control Co., Inc., 2 East End Ave., 
New York, N. Y. 

American Time Products, Inc., 580 -5th 
Ave., New York 19, N. Y. 

Ansonia Clock Co., Inc., 103 Lafayette 
St, New York, N. Y. 

Automatic Electric Mfg. Co., 10 State St, 
Mankato, Minn. 

Automatic Temperature Control Co., 34 E. 
Logan St., Philadelphia, Pa. 

Bacon Electric Timer Corp., 4613 Brooklyn 
Ave., Cleveland, Ohio 

Bristol Co., Waterbury 91, Conn. 
Controls, Inc., Towaco, N. J. 
Cyclotron Specialties Co., Moraga, Calif. 
Cramer Co., R. W., Centerbrook, Conn. 
Eagle Signal Corp., Moline, Ill. 
Eastman Kodak Co., Rochester 4, N. Y. 
Edison, Inc., Thomas A., Instrument Div., 

51 Lakeside Ave., West Orange, N. J. 
Electric Switch Corp., 14th at Union St., 

Columbus, Ind. 
Electronic Control Corp., 1573 E. Forest 

St., Detroit, Mich. 
Forest Electronic Co., 320 E. 65th St., 

New York, N. Y. 
General Electric Co., Schenectady, N. Y. 
General Electric X -Ray Corp., 2012 Jack- 

son Blvd., Chicago, Ill. 
Guardian Electric Mfg. Co., 1621 W. Wal- 

nut St., Chicago, Ill. 
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Hatton Co., Arthur T., 410 Asylum St., Hartford, Conn. 
Haydon Mfg. Co., Forestville, Conn. Holtzer-Cabot Signal Division, 400 Stuart 

St., Boston 17, Mass. Industrial Engineering Corp., Rea Build- 
ing, Terre Haute, Ind. Industrial Timer Corp., 117 Edison Pl., Newark 5, N. J. Lektra Laboratories, Inc., 30 E. Tenth 
St., New York, N. Y. 

Luers, J. Milton, 12 Pine St., Mt. Clemens, Michigan 
Lumenite Electric Co., 407 S. Dearborn 

St., Chicago, Ill. 
Meggard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Minneapolis -Honeywell Regulator Co., 

2753 Fourth Ave. S., Minneapolis, 
Minn. 

National Electric Mfg. Co., 103 E. Ferry 
St., Berrien Springs, Michigan 

Northwestern Clock Co., 514-15 Brown 
Bldg., Omaha, Neb. 

Paragon Electric Co., 37 W. Van Buren 
St., Chicago, Ill. 

Photoswitch, Inc., 77 Broadway, Cam- 
bridge 42, Mass. 

Photovolt Corp., 95 Madison Ave., New 
York, N. Y. 

Rawson Electrical Instrument Co., 110 Potter St., Cambridge, Mass. 
Reliance Automatic Lighting Co., 1927 . 

Mead St., Racine, Wisc. 
Reynolds Electric Co., 2650 W. Congress 

St., Chicago 12, Ill. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Rowe Radio Research Laboratory, 2422 N. Pulaski Rd., Chicago 29, III. Sangamo Electric Co., Springfield, Ill 
Schaar & Co., 754 W. Lexington St., Chi- 

cago, Ill. 
Seth Thomas Clock, Div. of General Time Instrument Corp., Thomaston, Conn. 
Signal Engineering & Manufacturing Co., 

154 W. 14th St., New York, N. Y. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Standard Electric Time Co., 89 Logan St., 

Springfield, Mass. 
Stromberg Time Corp., 109 Lafayette St., 

New York, N. Y. 
Struthers -Dunn, Inc., 1321 Arch St., Phila- 

delphia 15, Pa. 
Thompson Clock Co., H. C., 38 Federal 

St., Bristol, Conn. 
Tork Clock Co., 1 Grove St., Mt. Vernon, 

N. T. 
United Cinephone Corp., 65 New Litchfield 

St., Torrington, Conn. 
Wallace & Tiernan Products, Inc., Belle- 

ville, N. J. 
Walser Automatic Timer Co., 420 Lex- 

ington Ave., New York, N. Y. 
Warren Telechron Co., Ashland, Mass. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Zenith Electric Co., 152 W. Walton St., 

Chicago, Ill. 

AUTOMATIC RESET TIMERS 

Ansonia Clock Co., Inc., 103 Lafayette St., 
New York, N. Y. 

Automatic Electric Mfg. Co., 10 State St., 
Mankato, Minn. 

Automatic Temperature Control Co., 34 
E. Logan St., Philadelphia, Pa. 

Bristol Co., Waterbury, 91 Conn. 
Cramer Co., R. W., Centerbrook, Conn. 
Eagle Signal Corp., Moline, Ill. 
Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Signal Div., 400 Stuart St., 

Boston 17, Mass. 
Industrial Timer Corp., 117 Edison Pl., 

Newark 5, N. J. 
Luers, J. Milton, 12 Pine St., Mt. Clemens, 

Michigan 
Lumenite Electric Co., 407 S. Dearborn 

St. Chicago, Ill. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
National Electric Mfg. Co., 103 E Ferry 

St., Berrien Springs, Michigan 
Paragon Electric Cq., 37 W. Van Buren 

St., Chicago, Ill. 
Partlow Corp., 2 Campion Rd., New Hart- 

ford, N. Y. 
Photovolt Corp., 95 Madison Ave., New 

York, N. Y. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Sangamo Electric Co., Springfield, Ill. 
Schaar & Co., 754 W. Lexington St, Chi- 

cago, Ill. 
Self Winding Clock Co., 205 Willoughby 

Avenue, Brooklyn 5, N. Y. 

Sorensen & Co., 1 Grove St., Stamford, 
Conn. 

Standard Electric Time Co., 89 Logan 
St., Springfield, Mass. 

Stromberg Time Corp., 109 Lafayette St., 
New York, N. Y. 

Struthers -Dunn, Inc., 1321 Arch St., Phil- 
adelphia 15, Pa. 

Tagliabue Mfg. Co., C. J., 540 Park Ave., 
Brooklyn 5, N. Y. 

Tork Clock Co., 1 Grove St., Mt. Vernon, 
N. Y. 

Warren Telechron Co., Ashland, Mass. 
Westinghouse Electric Mfg. Co., East 

Pittsburg, Pa. 
Zenith Electric Co., 152 W. Walton St., 

Chicago, Ill. 

PHOTO -ELECTRIC TIMERS 
R. W. Cramer Co., Centerbrook, Conn. 
Electronic Products Co., 19 North First 

St., Geneva, Ill. 
General Control Co., 1200 Soldiers Field 

Rd., Cambridge 2, Mass. 
General Electric Co., Schenectady, N. Y. 
National Electric Mfg. Co., 103 E. Ferry 

St., Berrien Springs, Mich. 
Philharmonic Radio Corp., 528 East 72nd 

St., New York 21, N. Y. 
Richardson -Allen Corp., 15 W. 20th St., 

New York 11, N. Y. 
Schaar & Co., 754 W. Lexington St., Chi- 

cago, Ill. 
Sorensen & Co., 1 Grove St., Stamford, 

Conn. 
Standard Electric Time Co., 89 Logan St., 

Springfield, Mass. 
United Cinephone Corp., 65 New Litch- 

field St., Torrington, Conn. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

Tools 
SCREWDRIVERS and SMALL INSULATED 

TOOLS 
Bonney Forge & Tool Works, Allentown, 

Pa. 
Bridgeport Hardware Mfg. Corp., Iranis- 

tan Ave., Brilgeport, Conn. 
Burndy Engrg. Co., Inc., 107 Eastern 

Blvd., New York 54, N. Y. 
Detroit Power Screwdriver Co., 2801 W. 

Fort St., Detroit 16, Mich. (Power 
Screw Driver) 

Eastern Specialty Co., 3617-19 N. Eighth 
St., Philadelphia, Pa. 

General Cement Mfg. Co., 919 Taylor, 
Rockford, Ill. 

Invincible Tool Co., 611 Empire Bldg., 
Pittsburgh 22, Pa. 

Linick & Co., Leslie L., 29 E. Madison 
St., Chicago, Ill. 

O'Neil -Irwin Mfg. Co., 316 Eighth Ave., 
So. Minneapolis, Minn. 

Park Metalware Co., 28 Bank St., Orchard 
Park, N. Y. 

Stanley Works, New Britain, Conn. 
Stevens Walden, Inc., 459 Schrewsbury 

St., Worcester, Mass. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 
Utica Drop Forge & Tool Corp., 2800 

Whitesboro St., Utica, N. Y. 
Vaco Products Co., 317 E. Ontario St, 

Chicago 11, III. 
Willor Mfg. Co., 794 East 140th St., New 

York 54, N. Y. 

Transformers 
AUDIO & POWER TRANSFORMERS 

Acme Electric & Mfg. Co., 31 Water St., 
Cuba, N. Y. 

Advance Transformer Co., 14 N. May St., 
Chicago, - Ill. 

Airdesign & Fabrication, Inc., 241 Fair- 
field Ave., Upper Darby, Pa. 

Allis Chalmers Mfg. Co., Milwaukee, Wisc. 
Altec Lansing Corp., 1680 N. Vine St., 

Los Angeles 10, Calif. 
American Transformer Co., 178 Emmet 

St., Newark, N. J. 
Amplifier Co. of America, 396 Broadway, 

New York, N. Y. 
Audio Development Co., 2833 13th Ave. 

S., Minneapolis, Minn. 
Automatic Winding Co., 900 Passaic Ave., 

E. Newark, N. J. 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago, Ill. 
Bendix Radio Div., Bendix Aviation Corp., 

Baltimore, Md. 
Best Mfg. Co., Inc., 1200 Grove St., Irv- 

ington, N. J. 
Chicago Transformer Corp., 3501 W. Ad- 

dison St., Chicago, Ill. 

Cole Radio Works, 86 Westville Ave., 
Caldwell, N. J. 

Consolidated Radio Products Co., 350 W. 
Erie St., Chicago, Ill. 

D -X Crystal Co., 1841 W. Carroll Ave., 
Chicago, Ill. 

Davis & Co., Inc., Dean W., 549 Fulton 
St., Chicago, Ill. 

Dinion Coil Co., Inc., 1 North St., Cale- 
donia, N. Y. 

Dongan Electric Mfv. Co., 2987 Franklin 
St., Detroit, Mich. 

Doyle, Inc., James W., 2734 N. Pulaski 
Rd., Chicago 39, Ill. 

Electric Heat Control Co., 9123 Inman 
Ave., Cleveland 5, Ohio 

Electric Power Construction, Inc., 569 S. 
Main St., Akron, Ohio 

Electronic Engineering Co., 735 W. Ohio 
St., Chicago, Ill. 

Electronic Transformer Co., 207 W. 25th 
St., New York N. Y. 

Erie Electric Co., 120 Church St., Buffalo, 
N. Y. 

Federal Telephone and Radio Corp., 591 
Broad St, Newark, N. J. Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Foster Co., A. P., 719 Wyoming Ave., 
Lockland 15, Ohio 

France Mfg. Co., 10325 Berea Rd., Cleve- 
land, Ohio 

Freed Transformer Co., 72 Spring St., 
New York, N. Y. 

Gardner Electric Mfg. Co., 4227 Hollis St., Emeryville 8, Calif. 
General Electric Co., Schenectady, N. Y. 
General Transformer Corp., 1250 W. Van 

Buren St., Chicago 24, Ill. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
Good All Electric, 320 N. Spruce St., 

Ogalala, Nebr. 
Hadley Co., Robert M., 711 E. 61st St., 

Los Angeles, Calif. 
Halldorson Company, The, 4500 Ravens- 

wood Ave., Chicago 28, Ill. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn 1, N. Y. Beyer Producst Co., Inc., 471 Cortland 
St., Belleville 9, N. J. 

Hollywood Transformer Co., 645 N. Mar- 
tel Ave., Los Angeles 36, Calif. 

Hudson American Corp., 25 W. 43rd St., 
New York, N. Y. 

Industrial Transformer Corp., 2540 Bel- 
mont Ave., New York, N. Y. International Transformer Co., 396 Broad- 
way, New York, N. Y. 

Jefferson Electric Co., Bellwood, Ill. 
Jensen Radio Mfg. Co., 6601 S. Laramie 

Ave., Chicago, Ill. 
Kenyon Transformer Co., 840 Barry St. 

New York, N. Y. 
Knickerbocker Development Corp., 116 

Little St., Belleville 9, N. J. 
Langevin Co., Inc., 37 West 65th St., New 

York, N. Y. 
Magnetic Windings Co., Div. of Essex Wire Corp., 16th & Butler Sts., 

Easton, Pa. 
Merit Coil & Transformer Corp., 311 N. 

Desplaines St, Chicago, Ill. 
Moloney Electric Co., 6390 Bircher Blvd., 

St. Louis 20, Mo. 
New York Transformer Co., 26 Waverly 

Place, New York, N. Y. 
Newark Transformer Co., 17 Frelinghuy- 

sen Ave., Newark, N. J. 
Newcomb Audio Products Co., 2815 S. 

Hill St., Los Angeles 18, Calif. 
Peerless Electrical Products Co., 6920 

McKinley Ave., Los Angeles, Calif. 
Peerless Laboratories, 115 E. 23rd St., 

New York 10, N. Y. 
Permofiux Corp 4916 W. Grand Ave.. 

Chicago, III. 
Philmore Mfg. Co., 113 University Place. 

New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Radionic Controls, 3758 Belmont Ave., 

Chicago 18, Ill. 
Radionic Transformer Co., 411 S. Sanga- 

mon St., Chicago, Ill. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Rola Co., Inc., 2530 Superior Ave., Cleve- 

land, Ohio 
Skaggs Transformer Co., 6894 Broadway.. 

Los Angeles, Calif. 
Smith Mfg. Co., Nathan R., 105 Pasa- 

dena Ave., S. Pasadena Calif. 
Sola Electric Co., 2525 Clybourn Ave., 

Chicago 14, Ill. 
Sorensen & Co., 1 Grove St, Stamford, 

Conn. 
Standard Transformer Corp., 1500 N. Hal- 

sted St., Chicago, Ill. 
States Co., 19 New Park Ave., Hartford 

2, Conn. 
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ELECTRONIC and ALLIED PRODUCTS 

Super Electric Products Corp., 1057 Sum- 
mit Ave., Jersey City, N. J. 

Superior Electric Co., 83 Laurel St., Bris- 
tol, Conn. 

Telex Products Co., Telex Park, Minne- 
apolis 1, Minn. 

Thermador Electric Mfg. Co., 5119 S. 
Riverside Drive, Los Angeles, Calif. 

Thordarson Electric Mfg. Co., 500 W. Huron St., Chicago, Ill. Transformer Products, Inc., 143 W. 51st 
St., New York, N. Y. 

United Transformer Co., 150 Varick St., 
New York 13, N. Y. 

Utah Radio Products Co., 820 Orleans St., 
Chicago, Ill. 

Walsh Engineering Co., 34 DeHart Place, 
Elizabeth, N. J. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Wheeler Insulated Wire Co., 378 Wash- 
ington Ave., Bridgeport, Conn. 

Whisk Laboratories, 145 West 45th St., 
New York, N. Y. 

CURRENT TRANSFORMERS 

Advance Transformer Co., 14 N. May St., 
Chicago, Ill. 

Airdesign & Fabrication, Inc., 241 Fairfield 
Ave., Upper Darby, Pa. 

Allis Chalmers Mfg. Co., Milwaukee, Wis. American Transformer Co., 178 Emmet 
St., Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Annis Co., R. B., 1101 N. Delaware St., Indianapolis 2, Ind. 
Associated Research, Inc., 231 S. Green 

St., Chicago 7, III. 
Burlington Instrument Corp., 316 Valley 

St., Burlington, Iowa 
Chicago Transformer Corp., 3501 W. Addi- 

son St., Chicago, Ill. 
Davis & Co., Dean W., 549 W. Fulton St., Chicago, Ill. 
Dinion Coil Co., Inc., North St., Cale- donia N. Y. 
Eastern Specialty Co., 3619 N. Eighth 

St., Philadelphia, Pa. 
Electrical Facilities, Inc., 4224 Holden 

St., Oakland 8, Calif. 
Electricoil Transformer Co., 421 Canal St., 

New York, N. Y. 
Electron Equipment Corp., 917 Meridian 

Ave., S. Pasadena, Calif. Electronic Engineering Co., 735 W. Ohio 
St., Chicago, Ill. 

Electronic Transformer Co., 207 W. 25th 
St., New York, N. Y. Esterline Angus Co., P. O. Box 596, Indi- anapolis, Ind. Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, N. Y. Freed Transformer Co., 72 Spring St., New York, N. Y. 

General Controls Co., 801 Allen Ave., Glendale, Calif. 
General Electric Co., Schenectady, N. Y. General Radio Co., 30 State St., Cam- bridge 39, Mass. 
General Transformer Corp. 1250 W. Van Buren St., Chicago 24, ill. 
Glenn Roberts Co., 1009 Fruitvale Ave., Oakland, Calif. 
Hadley Co., Robert M., 711 E. 61 St., Los Angeles, Calif. 
Halldorson Company, The, 4500 Ravens- wood Ave., Chicago 28, Ill. Hercules Electric & Mfg. Co., Inc., 2416 Atlantic Ave., Brooklyn 1, N. Y. Hickok Electrical Instrument Co., 10514 DuPont Ave., Cleveland, Ohio Industrial Transformer Corp., 2540 Bel- mont Ave., New York, N. Y. Jefferson Electric Co., Bellwood, Ill. Johnson, E. F., Co., Waseca, Minn. Langevin Co., Inc., 37 West 65th St, New York, N. Y. 
Magnetic Windings Co., Div. of Essex Wire Corp., 16th & Butler Sts., Easton, Pa. 
Moloney Electric Co., 5390 Bircher Blvd., 

St. Louis 20, Mo. 
New York Transformer Co., 26 Waverly Place, New York, N. Y. Newark Transformer Co., 17 Frelinghuy- 

sen Ave., Newark, N. J. Niagara Electric Improvement Corp., 51 East 42nd St., New York, N. Y. Northelfer Winding Labs., 111 Albermarle 
Ave., Trenton, N. J. 

Oxford Tartak Radio Corp., 3911 S. Michigan Ave., Chicago, Ill. Peerless Electrical Products Co., 6920 McKinley Ave., Los Angeles, Calif. Peerless Laboratories, 115 E. 23rd St., New York, N. Y. Presto Electric Corp., 4511 New York Ave., 
Union City, N. J. 

Radionic Transformer Co., 411 S. Sangamo 
St.. Chicago, Ill. 

Radio Corp. of America, Camden, N. J. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Superior Electric Co., 83 Laurel St., Bris- 

tol, Conn. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Transformer Products, Inc., 143 W. á1st 

St., New York, N. Y. 
United Transformer Co., 150 Varick St., 

New York, N. Y. 
Uptegraff Mfg. Co., R. E., Scottdale, Pa. 
Utah Radio Products Co., 820 Orleans St., 

Chicago, Ill. 
Walsh Engineering Co., 34 Dehart Place, 

Elizabeth, N. J. 
Welch Scientific Co., W. M., 1515 Sedg- 

wick St., Chicago 54, Ill. 
Western Electro -Mechanical Co., 300 Broadway, Oakland, Calif. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 

Frelinghuysen Ave., Newark 5 N. J. Wheeler Insulated Wire Co., 378 Washing- 
ton Ave., Bridgeport, Conn. 

INSTRUMENT TRANSFORMERS 

Allis Chalmers Mfg. Co., Milwaukee, Wis. American Transformer Co., 178 Emmet 
St., Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Associated Research, Inc., 231 S. Green 
St., Chicago, Ill. 

Automatic Winding Co., 900 Passaic Ave., 
E. Newark, N. J. 

Best Mfg. Co., Inc., 1200 Grove St., Irv- 
ington, N. J. 

Boes Co., W. W., 3001 Salem Ave., Day- 
ton 3, Ohio. 

Burlington Instrument Corp., 316 Valley 
St., Burlington, Ia. 

Cambridge Thermionic Corp., 455 Concord 
Ave., Cambridge, Mass. 

Davis & Co., Inc., Dean W., 549 Fulton 
St., Chicago, Ill. 

Dinion Coil Co. Inc., 1 North St., Cale- 
donia, N. Y. 

Electrical Facilities, Inc., 4224 Holden 
St., Oakland 8, Calif. 

Electronic Engineering Co., 735 W. Ohio 
St., Chicago, Ill. 

Electronic Transformer Co., 207 West 
25th St., New York, N. Y. 

Erie Electric Co., 120 Church St., Buffalo, 
N. Y. 

Esterline-Angus Co., P. O. Box 596, Indi- 
anapolis, Ind. 

Ferranti Electric Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
General Transformer Corp., 1250 W. Van 

Buren St., Chicago 24, Ill. 
Guthman & Co., E. I., 15 S. Throop St., 

Chicago, Ill. 
Hickok Electrical Instrument Co., 10514 DuPont Ave., Cleveland, Ohio 
Hollywood Transformer Co., 645 N. Mar- 

tel Ave., Los Angeles, 36, Calif. International Transformer Co., 396 Broad- 
way, New York, N. Y. 

Kellogg Switchboard & Supply Co., 6650 
S. Cicero Ave., Chicago 38, Ill. 

Knickerbocker' Development Corp., 116 
Little St., Belleville 9, N. J. 

National Co., 61 Sherman St., Malden, 
Mass. 

National Mineral Co., 2628 N. Pulaski 
Rd., Chicago, Ill. 

New York Transformer Co., 26 Waverly 
Place, New York, N. Y. 

Newark Transformer Co., 17 Frelinghuy- 
sen Ave., Newark, N. J. 

Niagara Electric Improvement Corp., 51 East 42nd St., New York, N. Y. Peerless Electrical Products Co., 6920 
McKinley Ave., Los Angeles, Calif. Presto Electric Co., 4511 New York Ave., 
Union CIty, N. J. 

Radio Corp. of America, Camden, N. J. 
Radionic Transformer Co., 411 S. Sanga- 

mon St., Chicago, Ill. 
Red Arrow Electric Corp., 100 Colt St., Irvington, N. J. 
Roller -Smith Co., Bethlehem, Pa. 
Sensitive Research Instrument Corp., 9-11 

Elm Ave., Mt. Vernon, N. Y. 
Sparkes Mfg. Co., 318 Jefferson St., New- 

ark, N. J. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
United Transformer Co., 150 Varick St., 

New York 13, N. Y. 
Uptegraff Mfg. Co., R. E., Scottdale, Pa. 

Walsh Engineering Co., 34 De Hart Place, 
Elizabeth, N. J. 

Webber Co., Earl, 1313 W. Randolph St., 
Chicago 7, Ill. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Electrical Instrument Corp., 614 Frelinghuysen Ave., Newark 5, N. J. Wheeler Insulated Wire Co., 378 Wash- ington Ave., Bridgeport, Coen. 

RF AND IF TRANSFORMERS 

Aladdin Radio Industries, Inc., 504 W. 
35th St., Chicago, Ill. 

Automatic Windings Co., 900 Passaic 
Ave., East Passaic, N. J. Barker & Williamson, 235 Fairfield Ave., Upper Darby, Pa. 

Best Mfg. Co., Inc., 1200 Grove St., Irv- ington, N. J. 
Cambridge Thermionic Corp., Cambridge, 

Mass. 
Carron Mfg. Co., 415 S. Aberdeen St, Chicago, Ill. 
Dinion Coil Co. Inc., 1 North St., Cale- donia, N. Y. 
D -X Crystal Co., 1841 W. Carroll Ave., 

Chicago, Ill. 
Electronic Transformer Co., 207 W. 25th 

St., Newark, N. J. 
Electronic Winding Co., 6227 Broadway, 

Chicago 40, Ill. 
Essex Electronics 1060 Broad St., Newark 

2, N. J. 
Federal Instrument Co., 3931 47th Ave., Long Island City 4, N. Y. Federal Telephone and Radio Corp., 591 Broad St., Newark, N. J. Ferranti Electric, Inc.,. 30 Rockefeller Plaza, New York, N. Y. Franklin Transformer Mfg. Co., 65 22nd 

Ave., N. E., Minneapolis, Minn. General Electric Co., Schenectady, N. Y. General Winding Co., 420 West 45th St, New York, N. Y. 
Guthman & Co., E. I., 15 S. Throop St., Chicago, Ill. 
Hammarlund Mfg. Co., 460 W. 34th St., New York, N. Y. 
Harvey Radio Laboratories, Inc., 447 Con- cord Ave., Cambridge, Mass. Hercules Electric & Mfg. Co., Inc., 2416 Atlantic Ave. Brooklyn, N. Y. Industrial Transformer Corp., 2540 Bel- mont Ave., New York, N. Y. Knickerbocker Development Corp., 116 Little St., Belleville 9, N. J. Lawton Products Co., Inc., 624 Madison 

Ave., New York 22, N. Y. Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co., James, 150 Exchange St., Malden, Mass. 
National Co., 61 Sherman St., Malden, Mass. 
New England Radlocrafters, 1156 Com- monwealth Ave., Boston 34, Mass. Philmore Mfg. Co., 113 University Place, Ne* York, N. Y. 
Radio Corp. of America, Camden, N. J. 
S -W Inductor Co:, 1056 N. Wood St, Chicago, Ill. 
Sickles Co., F. W., 165 Front St., Chico- pee, Mass. 
Sonora Radio & Television Corp., 2626 W. Washington St., Chicago 28, III. Sound Equipment Corp. of California, 6245 Lexington Ave., Hollywood, Calif. Standard Coil Products Co., 2329 N. Pulaski Rd., Chicago, Ill. 
Super Electric Products Corp., 1057 Sum- mit Ave., Jersey City, N. J. Teleradio Engineering Corp., 484 Broome 

St., New York, N. Y. 

TRANSMITTER TRANSFORMERS 

Advance Transformer Co., 14 N. May St, Chicago, Ill. 
Airdesign & Fabrication, Inc., 241 Fair- 

field Ave., Upper Darby, Pa. 
American Transformer Co., 178 Emmet 

St., Newark, N. J. 
Audio Development Co., 2833 -13th Ave. S., Minneapolis, Minn. 
Bendix Radio Div., Bendix Aviation Corp., Baltimore, Md. 
Chicago Transformer Corp., 3501 W. Addi- son St., Chicago, III. 
Davis & Co., Inc., Dean W., 549 Fulton St., Chicago, Ill. 
Doyle, Inc., James W., 2734 N. Pulaski 

Rd., Chicago 39, Ill. 
Electrical Engineering Co., 735 W. Ohio St., Chicago, Ill. 
Electricoil Transformer Co., 421 Canal St., New York, N. Y. 
Electronic Transformer Co., 207 W. 25th St., New York, N. Y. 
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1944-1945 DIRECTORY of 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York, N. Y. 

Foster Co., A. P., 719 Wyoming Ave., 
Lockland 15, Ohio 

Freed Transformer Co., 72 Spring St., 
New York, N. Y. 

Gardner Electric Mfg. Co., 4227 Hollis 
St., Emeryville 8, Calif. 

General Electlic Co., Schenectady, N. Y. 
Glenn Roberts Co., 1009 Fruitvale Ave., 

Oakland, Calif. 
Hadley Co., Robert M., 711 E. 61st St., 

Los Angeles, Calif. 
Halldorson Company, The, 4500 Ravens- 

wood Ave., Chicago 28, Ill. 
Hercules Electric & Mfg. Co., Inc., 2416 

Atlantic Ave., Brooklyn 1, N. Y. 
Hudson American Corp., 25 W. 43rd St., 

New York, N. Y. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
Jefferson Electric Co., Bellwood, Ill. 
Kenyon Transformer Co., 840 Barry St., 

New York, N. Y. 
Langevin Co., Inc., 37 West 65th St., New 

York, N. Y. 
Magnetic Windings Co., Div. of Essex 

Wire Corp., 16th & Butler Sts., 
Easton, Pa. 

National Mineral Co., 2628 N. Pulaski 
Rd., Chicago, Ill. 

New York Transformer Co., 26 Waverly 
Place, New York, N. Y. 

Newark Transformer Co., 17 Freyling- 
huysen Ave., Newark, N. J. 

Northelfer Winding Labs., Albermarle 
Ave., Trenton, N. J. 

Peerless Electrical Products Co., 6920 
McKinley Ave., Los Angeles, Calif. 

Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Rola Co., Inc., 2530 Superior Ave., Cleve- 

land, Ohio 
Skaggs Transformer Co., 5894 Broadway, 

Los Angeles, Calif. 
Sola Electric Co., 2525 Clybourn Ave., 

Chicago, Ill. 
Standard Transformer Corp., 1500 N. Hal- 

sted St., Chicago, Ill. 
Super Electric Products Corp., 1057 Sum- 

mit Ave., Jersey City, N. J. 
Thermador Elec. Mfg. Co., 5119 S. River- 

side Drive, Los Angeles, Calif. 
Thordarson Electric Mfg. Co., 500 W. 

Huron St., Chicago, Ill. 
Transformer Products, Inc., 143 W. 51st 

St., New York, N. Y. 
United Transformer Co., 150 Varick St., 

New York, N. Y. 
Utah Radio Products Co., 820 Orleans 

St., Chicago, Ill. 
Wheeler Insulated Wire Co., 378 Wash- 

ington Ave., Bridgeport, Corin. 

VOLTAGE REGULATING TRANSFORMERS 

American Transformer Co., 178 Emmet 
St., Newark, N. J. 

Amplifier Co. of America, 396 Broadway, 
New York, N. Y. 

Davis & Co., Inc., Dean W., 549 Fulton 
St., Chicago, Ill. 

Electrical Engineering Co., 735 W. Ohio 
St., Chicago, Ill. 

Electron Equipment Corp., 917 Meridian 
Ave., S. Pasadena, Calif. 

Electronic Transformer Co., 207 W. 26th 
St., New York, N. Y. 

Ferranti Electric Co., 30 Rockefeller 
Plaza, New York, N. Y. 

Freed Transformer Co., 72 Spring St., 
New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Halldorson Company, The, ' 4500 Ravens- 

wood Ave., Chicago 28, Ill. 
Industrial Transformer Corp., 2540 Bel- 

mont Ave., New York, N. Y. 
International Transformer Co., 396 Broad- 

way, New York, N. Y. 
National Mineral Co., 2628 N. Pulaski 

Rd., Chicago, Ill. 
Péerless Electrical Products Co., 6920 

McKinley Ave., Los Angeles, Calif. 
Radio Corp. of America, Camden, N. J. 
Radionic Transformer Co., 411 S. Sang- 

amon St., Chicago, Il. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass 
Skaggs Transformer Co., 5894 Broadway, 

Los Angeles, Cal. 
Sola Electric Co., 2525 Clybourn Ave., 

Chicago, Ill. 

Sorensen & Co., 1 Grove St., Stamford, 
Conn. 

Standard Transformer Corp., 1500 N. 
Halsted St., Chicago, Ill. 

Superior Electric Co., 83 Laurel St., Bris- 
tol, Conn. 

Thordarson Electric Mfg. Co., 500 W. 
Huron St., Chicago, Ill. 

Transformer Products Inc., 143 W. 51st 
St., New York, N. Y. 

United Transformer Co., 150 Varick St., 
New York, N. Y. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Wheeler Insulated Wire Co., 378 Wash- 
ington Ave., Bridgeport, Conn. 

Transmitters 
Abbott Instrument Inc., 8 W. 18th St.,. 

New York N. Y. 
Aero Communications, Inc., 231 Main St., 

Hempstead, L. I., N. Y. 
Air Associates, Inc., 5827 W. Century 

Blvd., Los Angeles, Calif. 
Air Communications, Inc., 2233 Grand 

Ave., Kansas City, Mo. 
Air King Products Co., Inc., 1523 63rd 

St., Brooklyn, N. Y. 
Airadio, Inc., Melrose Ave. & Battery Pl., 

Stamford, Conn. 
Aircraft Accessories Corp., Fairfax & 

Funston Rds., Kansas City, Kansas 
Aircraft Radio Corp., Boonton, N. J. 
Airplane & Marine Instruments Inc., 

Clearfield, Pa. 
Arnessen Electric Co., 116 Broad St., New 

York, N. Y. 
Barker & Williamson, 235 Fairfield Ave., 

Upper Darby, Pa. 
Bassett, Inc., Rex., 500 S. E. Second St., 

Ft. Lauderdale, Fla. 
Belmont Radio Corp., 5921 W. Dickens 

Ave., Chicago, Ill. 
Bendix Radio, Div. of Bendix Aviation 

Corp., Baltimore, Md. 
Boehme, Inc., H. 0., 915 Broadway, New 

York City 
Bunnell & Co., J. H., 215 Fulton St., New 

York, N. Y. 
Collins Radio Co., 855 -35th St. N. E., Cedar 

Rapids, Iowa 
Colonial Radio Corp., 254 Rano St., Buf- 

falo, N. Y. 
Communications Co., Inc., Coral . Gables, 

Fla. 
Communication Measurement Laboratory, 

120 Greenwich St., New York, N. Y. 
Communications Equipment Co., 134 West 

Colorado St., Pasadena 2, Calif. 
Crosley Corp., 1329 Arlington St., Cincin- 

nati 3, Ohio 
Doolittle Radio, Inc., 7421 S. Loomis 

Blvd., Chicago, Ill. 
Du Mont Laboratories, Inc., Allen B., 2 

' Main Ave., Passaic, N. J. 
Eckstein Radio & Television Co., 1400 

Harmon Place, Minneapolis, Minn. 
Electronic Corp. of America, 45 East 18th 

St., New York, N. Y. 
Electronic Specialty Co., 3456 Glendale 

Blvd., Los Angeles, Calif. 
Erco Radio Labs, Inc., Fenimore Ave., 

Hempstead, N. Y. 
Fada Radio & Electric Co., Inc., 30-20 

Thomson Ave., Long Island City, N. Y. 
Farnsworth Television & Radio Corp., 

3700 Pontiac St., Fort Wayne, Ind. 
Federal Radio & Television Mfg. Co., 700 

E. Florence Blvd., Los Angeles 1, 
Calif. 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. 

Fisher Research Laboratory, 1961 Uni- 
versity Ave., Palo Alto, Calif. 

Foote Pierson & Co., Inc., 75 Hudson St., 
Newark 4, N. J. 

Freed Radio Corp., 200 Hudson St., New 
York, N. Y. 

Galvin Mfg. Corp., 4545 Augusta Blvd., 
Chicago 51, Ill. 

Gates Radio Co., 220 Hampshire St., 
Quincy, Ill. 

General Communications Co , 681 Beacon 
St., Boston 3, Mass. 

General Electric Co., 1 River Rd., Sche- 
nectady, New York 

Grady Instrument Co., 11 Bailey Ave., 
Watertown 72, Mass. 

Gray Radio Co., 730 Okeeshobee Rd., 
West Palm Beach, Fla. 

Hallicrafters Co., 2611 Indiana Ave., Chi- 
cago, Ill. 

Halstead Traffic Communications Corp., 
155 E. 44 St., New York, N. Y. 

Hamilton Radio Corp., 510 Sixth Ave., 
New York, N. Y. 

Hammarlund Mfg. Co.. inc., 460 W. 34 
St., New York, N. Y. 

Harvey Radio Laboratories, Inc., 447 
Concord Ave., Cambridge, Mass. 

Harvey -Wells Communications, Inc., 
North St., Southbridge, Mass. 

Hazeltine Electronics Corp., 1775 Broad- 
way, New York, N. Y. 

Heath Co., Benton Harbor, Mich. 
Herbach & Rademan, 522 Market St., 

Philadelphia, Pa. . 

Higgins Industries, Inc., 2221 Warwick 
Ave., Santa Monica, Calif. 

Howard Radio Co., 1735 Belmont Ave., 
Chicago, Ill. 

Hudson American Corp., 25 W. 43rd St., 
New York, N. Y. 

Islip Radio Mfg. Corp., Foot of Beech 
St., Islip, New York 

Jefferson, Inc., Ray, 40 E. Merrick Rd., 
Freeport, Long Island, N. Y. 

Jefferson -Travis Radio Mfg. Corp., 245 
East 23rd Street, New York, N. Y. 

Jennings Radio Mfg. Co., R 3 Box 22, 
San Jose, Calif. 

Johnson, E. F., Co., Waseca, Minn. 
Kaar Engineering Co., 619 Emerson St., 

Palo Alto, Calif. 
Karadio Corp., 2233 University Ave., St. 

Paul, Minn. 
Lear-Avia, Inc., 1718 Broadway, Piqua, 

Ohio 
Link, Fred M., 125 W. 17th St., New York, 

N. Y. 
Majestic Radio & Television Corp., 2600 

W. 50th Street, Chicago, Dl. 
Meck Industries, John, Plymouth, Ind. 
Megard Corp., 1601 S. Burlington, Los 

Angeles 6, Calif. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Co., James, 150 Exchange St., 

Malden, Mass. 
Pacific Div., Bendix Aviation Corp., 11600 

Sherman Way, North Hollywood, 
Calif. 

Pacific Electronics, Sprague at Jefferson. 
Spokane, Wash. 

Packard Bell Co., 1115 So. Hope St., Los 
Angeles, Calif. 

Philharmonic Radio Corp., 528 East 72nd 
St., New York 21 N. Y. 

Press Wireless Inc., Hicksville, L. I., N. Y. 
Radio Corp. of America, Camden, N. J. 
Radio Craftsmen, 1341 S. Michigan Ave., 

Chicago, Ill. 
Radio Engineering Laboratories, Inc., 35- 

54 36th St., Long Island City, N. Y. 
Radio Laboratories, Inc., 2701 California 

Ave., Seattle 6, Wash. 
Radio Mfg. Engineers, Inc., 304 First 

Ave., Peoria, Ill. 
Radio Navigational Instrument Corp., 

500 Fifth Avenue, New York, N. Y. 
Radio Receptor Co., 251 W. 19th St., 

New York, N. Y. 
Radio Transceiver Laboratories, 8627 

115th St., Richmond Hill, N. Y. 
Radiomarine Corp. of America, 75 Varick 

St., New York, N. Y. 
Richardson -Allen Corp., 15 West 20th St., 

New York, N. Y. 
Sheridan Electro Corp., 2850 S. Michigan 

Ave., Chicago, Ill. 
Sherron Metallic Corp., 1201 Flushing 

Ave., Brooklyn 6, N. Y. 
Sonora Radio & Television Corp., 2626 W. 

Washington St., Chicago 28, Ill. 
Sparks-Withington Co., North St., Jack- 

son, Mich. 
Standard Transformer Corp., 1500 N. Hal- 

sted St., Chicago, Ill. 
Tay Bern Equipment Co., Inc., 120 Green- 

wich St., New York 6, N. Y. 
Technical Devices Corp., Bloomfield, N. J. 
Technical Radio Co., 279 Ninth St., San 

Francisco, Calif. 
Telephonics Corp., 350 West 31st St., New 

York 1, N. Y. 
Televiso Products Co., 6633 N. Olmsted 

Ave., Chicago, Ill. 
Templetone Radio Co., Mystic, Conn. 
Transmitter Equipment Co., 345 Hudson 

St., New York, N. Y. 
U. S. Television Manufacturing Corp., 

106 Seventh Ave., New York 11, N. Y. 
Western Electric Co., Inc., 195 Broad- 

way, New York, N. Y. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Westinghouse Electric & Mfg. Co., Radio 

& X -Ray Division, Baltimore, Md. 
Wilcox Electric Co., 1400 Chestnut St., 

Kansas City, Mo. 
Wilcox Gay Corp., Charlotte, Mich. 
Winters & Crampton Corp., 150 Wilson 

Ave., Grandville, Mich. 
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ELECTRONIC and ALLIED PRODUCTS 

FACSIMILE TRANSMITTERS 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. 

Bunnell & Co., J. H., 215 Fulton St., New 
York, N. Y. 

Finch Telecommunications, Inc., Passaic, 
N. J. 

General Electric Co., Schenectady, N. Y. 
Press Wireless, Inc., Hicksville, L. I., N. Y. 
Radio Corp. of America, Camden, N. J. Transmitter Equipment Mfg. Co., Inc., 345 

Hudson St., New York, N. Y. 
Wilcox -Gay Corp., Charlotte. Mich. 

Tubes 
CATHODE RAY TUBES 

Du Mont Laboratories, Inc., Allen B., 
2 Main Ave., Passaic, N. J. 

Electronic Tube Corp., 1200 E. Mermaid 
Ave., Chestnut Hill, Philadelphia, Pa. 

General Electric Co., Schenectady, New 
York 

Ken -Rad Tube & Lamp Corp., 227 E. 9th 
St., Owensboro, Ky. 

National Union Radio Corp., 15 Washing- 
ton St., Newark 2, N. J. 

North American Philips Co., 100 East 
42nd St., New York 17, N. Y. 

Northern Mfg. Co., Inc., 36 Spring St., Newark, N. J. 
Radio Corp. of America, Camden, N. J. Rauland Corp., 4245 N. Knox Ave., Chi- 

cago, Ill. 
Standard Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 
Western Electric Co., Inc., 195 Broadway, 

New York, N. Y. 

CURRENT REGULATING TUBES (Ballast) 

Amperite Co., 561 Broadway, New York, 
N. Y. 

Clarostat Mfg. Co., Inc., 130 Clinton St., 
Brooklyn 1, N. Y. 

Continental Electric Co., 903 Merchandise 
Mart, Chicago 56, Ill. 

Emerson Radio & Phonograph Corp., 111 
Eighth Ave., New York, N. Y. 

General Electric Co., Schenectady, N. Y. 
Hytron Corp., 76 Lafayette St., Salem, 

Mass. 
J.F.D. Mfg. Co., 4111 Fort Hamilton 

Pkwy., Brooklyn, N. Y. 
Muter Co., 1255 S. Michigan Ave., Chi- 

cago, Ill. 
Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Standard Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 

Fifth Ave., New York 18, N. Y. 
Westinghouse Lamp Div., Westinghouse 

Elec. & Mfg. Co., Bloomfield, N. J. 
Westinghouse Elec. & Mfg. Co., East Pitts- 

burgh, Pa. 

GEIGER -MUELLER TUBES and 
EQUIPMENT 

Cyclotron Specialties Co., Moraga, Calif. Distillation Products Co., Rochester, N. Y. 
Herbach & Rademan Co., 522 Market St., 

Philadelphia, Pa. 
North American Philips Co., 100 East 

42nd St., New York 17, N. Y. 
Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa. 

HEARING AID TUBES 

Hytron Corp., 76 Lafayette St., Salem, 
Mass. 

Ken -Rad Tube & Lamp Corp., 227 E. 9th 
St., Owensboro, Ky. 

Myers & Sons, E. A., Radioear Bldg., Mt. 
Lebanon, Pittsburgh, Pa. 

Raytheon Mfg. Co., Foundry Ave., Wal- 
tham, Mass. 

Radio Corp. of America, Camden, N. J. 
Sonotone Corp., P. O. Box 200, Saw Mill 

River Rd., Elmsford, N. Y. 
Standard -Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 

Fifth Ave., New York 18, N. Y. 

Zenith Radio Corp., 6001 Dickens Ave., 
Chicago, Ill. 

INDUSTRIAL TUBES 

Aerolux Light Co., 653 Eleventh Ave., 
New York, N. Y. 

Amperex Electronic Products, 79 Wash- 
ington St., Brooklyn, N. Y. 

Arpin Mfg. Co., 422 Alden St., Orange, 
N. J. 

Continental Electric Co., 903 Merchandise 
Mart, Chicago 56, Ill. 

Eitel -McCullough, Inc., San Bruno, Calif. Electron Equipment Corp., S. Pasadena, 
Calif. 

Electronic Enterprises, Inc., 65-67 Seventh 
Ave., Newark 4, N. J. 

Electronic Products Co., 111 E. Third St., 
Mt. Vernon, N. Y. 

Electrons, Inc., 127 Sussex Ave., Newark, 
N. J. 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. Fredericks Co., Geo. E., Bethayres, Pa. 

General Electric Co., Schenectady, N. Y. 
Hanovia Chemical & Mfg. Co., 233 N. J. 

R. R. Ave., Newark, N. J. 
'Heintz & Kaufman, Ltd., South San 

Francisco, Calif. 
Hytron Corp., 76 Lafayette St., Salem, 

Mass. 
Ken -Rad Tube & Lamp Corp., Owens- 

boro, Ky. 
Machlett Laboratories, Springdale, Conn. North American Philips Co., 100 E. 42nd 

St, New York, N. Y. 
Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Slater Elec. & Mfg. Co., Inc., 728 Atlan- 

tic .Ave., Brooklyn 17, N. Y. 
Standard Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Taylor Tubes, Inc., 2312-18 Wabansia 

Ave:, Chicago, Ill. 
United Electronics Co., 42 Spring St., 

Newark 2, N. J. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Westinghouse Lamp Div., Westinghouse 

Electric & Mfg. Co., Bloomfield, N. J. 

PHOTOTUBES 

Bradley Laboratories, 82 Meadow St., 
New Haven, Conn. 

Continental Electric Co., 903 Merchandise 
Mart, Chicago 56, Ill. 

DeJur Amsco Corp., 6 Bridge St., Shelton, 
Conn. 

Eby, Inc. Hugh H., 18 W. Chelton Ave., 
Philadelphia 13, Pa. 

G -M Laboratories, Inc., 4313 N. Knox 
Ave., Chicago 32, Ill. 

General Electric Co., Schenectady, New 
York 

General Scientific Corp., 4829 S. Kedzie 
Ave., Chicago, Ill. 

G -M Laboratories, 7'c., 4313 N. Knox 
Ave., Chicago, Ill. 

Hickok Electrical Instrument Co., 10514 
DuPont Ave., Cleveland, Ohio 

Miles Reproducer Co., Inc., 812 Broadway, 
New York, N. Y. 

National Union Radio Corp., 15 Washing- 
ton St., Newark 2, N. J. 

Photobeil Corp., 116 Nassau St., New 
York, N. Y. 

Photovolt Corp., 95 Madison Ave., New 
York, N. Y. 

Radio Corp. of America, Camden, N. J. Rauland Corp., 4245 N. Knox Ave., Chi- cago, Ill. 
Rehtron Corp., 4313 Lincoln Ave., Chi- 

cago 18, Ill. 
Selenium Corp. of America, 1719 W. Pico 

Blvd., Los Angeles 15, Calif. Standard Arcturus Corp., 30 Court St., 
Newark 2, N. J. 

Western Electric Co., Inc., 195 Broad- 
way, New York, N. Y. 

Westinghouse Lamp Div., Westinghouse 
Electric & Mfg. Co., Bloomfield, N. J. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Weston Electrical Instrument Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 

RECEIVING TUBES 

Admiral Corp., 444 Lake Shore Drive, 
Chicago 11, I1L 

Emerson Radio & Phonograph Corp., 111 Eighth Ave., New York, N. Y. General Electric Co., Schenectady, New York 
Hytron Corp., 76 Lafayette St., Salem, Mass. 
Ken -Rad Tube & Lamp Corp., 227 E. Ninth St., Owensboro, Ky. National Union Radio Corp., 15 Washing- 

ton St., Newark 2, N. J. North American Philips Co., 100 East 42nd St., New York 17, N. Y. Radio Corp. of America, Camden, N. J. Raytheon Mfg.' Co., Foundry Ave., Wal- tham, Mass. 
Slater Electric & Mfg. Co., Inc., 728 At- lantic Ave., Brooklyn 17, N. Y. Sonora Radio & Television Corp., 2626 

W. Washington St, Chicago 28, Ill. Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York 18, N. Y. Standard Arcturus Corp., 30 Court St, Newark 2, N. J. 

Tung -Sol Lamp Works Inc., 95 Eighth 
Ave., Newark, N. J. 

Western Electric Co., Inc., 195 Broadway, 
New York, N. Y. 

RECTIFYING TUBES 

Aerolux Light Corp., 653 Eleventh Ave., 
New York, N. Y. 

Amperex Electronic Products, 79 Washing- 
ton St., Brooklyn, N. Y. 

Arpin Mfg. Co., 422 Alden St, Orange, 
N. J. 

Continental Electric Co., 903 Merchandise 
Mart, Chicago 56, Ill. 

Eitel -McCullough, Inc., San Bruno, Calif. Electronic Products Co., 111 E. Third St., 
Mt. Vernon, N. Y. 

Electrons, Inc., 127 Sussex Ave., Newark, 
N. J. 

Federal Engineering Co., 37 Murray St, 
New York, N. Y. 

Federal Telephone and Radio Corp., 591 
Broad St., Newark, N. J. 

General Electric Co., Schenectady, N. Y. 
General Electric X -Ray Corp., 2012 Jack- 

son Blvd., Chicago, Ill. 
General Electronics, Inc., 101 Hazel St., Paterson, N. J. 
Heintz & Kaufman, Ltd., South San 

Francisco, Calif. 
Hytron Corp., 76 Lafayette St., Salem, 

Mass. 
Jennings Radio Mfg. Co., RE, Box 22, San 

Jose, Calif. 
Lewis Electronics, Inc., Los Gatos, Calif. 
Machlett Laboratories, Springdale, Conn. 
National Co., Inc., 61 Sherman St, Malden, 

Mass. 
National Union Radio Corp., 15 Washing- 

ton St., Newark 2, N. J. 
North American Philips Co. 100 East 

42nd St., New York 17, lof. Y, 
Radio Corp. of America, Camden, N. J. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Standard Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Taylor Tubes, Inc., 2312 Wabansia Ave., 

Chicago, Ill. 
Translite, Inc., 647 Kent Ave., Brooklyn, 

N. Y. 
United Electronics Co., 42 Spring St.. 

Newark 2, N. J. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 
Westinghouse Lamp Div. Westinghouse 

Elec. & Mfg. Co., Bloomfield, N. J. 

TRANSMITTING and POWER TUBES 

Amperex Electronic Products, 79 Wash- 
ington St., Brooklyn, N. Y. 

Arpin Mfg. Co., 422 Alden St., Orange, 
N. J. 

de Forest Laboratories, Lee, 5106 Wil- 
shire Blvd., Los Angeles, Calif. 

Eitel -McCullough, Inc., San Bruno, Cal. 
Electronic Enterprises, Inc., 65-67 Seventh 

Ave., Newark 4, N. J. 
Electronic Products Co., 111 E. Third St., 

Mt. Vernon, N. Y. 
Electronic Tube Corp., 1200 E. Mermaid 

Ave., Chestnut Hill, Philadelphia, Pa. 
Federal Engineering Co., 37 Murray St., 

New York,- N. Y. 
Federal Telephone and Radio Corp., 591 

Broad St, Newark, N. J. 
General Electric Co., Schenectady, New 

York 

ELECTRONICS - June 1944 D-45 

www.americanradiohistory.com



1944-1945 DIRECTORY of 

General Electronics, Inc., 101 Hazel St., 
Paterson, N. J. 

Heintz & Kaufman, Ltd., South San Fran- 
cisco, Calif. 

Hytron Corp., 76 Lafayette St., Salem, 
Mass. 

Industrial & Commercial Electronics, Bel- 
mont, Calif. 

Ken -Rad Tube & Lamp Corp., Owens- 
boro, Ky. 

Lewis Electronics, Inc., Los Gatos, Calif. 
Machlett Laboratories, Springdale, Conn. 
National Union Radio Corp., 15 Wash- 

ington St., Newark 2., N. J. 
North American Philips Co., Inc., 100 

East 42nd St., New York 17, N. Y. 
Raytheon Mfg. Co., Foundry Ave., Wal- 

tham, Mass. 
Radio Corp. of America, Camden, N. J. 
Slater Electric & Mfg. Co., Inc., 728 At- 

lantic Ave., Brooklyn 17, N. Y. 
Sperry Gyroscope Co., Manhattan Bridge 

Plaza, Brooklyn 1, N. Y. 
Standard Arcturus Corp., 30 Court St., 

Newark 2, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 
Taylor Tubes, Inc., 2312 Wabansia Ave., 

Chicago, Ill. 
Tung -Sol Lamp Works, Inc., 95 Eighth 

Ave., Newark, N. J. 
United Electronics Co., 42 Spring St., 

Newark 2, N. J. 
Western Electric Co., Inc., 195 Broad- 

way, New York, N. Y. 
Westinghouse Lamp Div., Westinghouse 

Electric & Mfg. Co., Bloomfield, N. J. 
Westinghouse Electric & Mfg. Co., East 

Pittsburgh, Pa. 

VOLTAGE REGULATING TUBES 

see Rectifying Tubes 

X-RAY TUBES and EQUIPMENT 

Eureka X -Ray Corp., 3250 N. Kilpatrick 
St., Chicago, Ill. 

Fischer & Co., H. G., 2323 Wabansia Ave., 
Chicago, Ill. 

Franklin X -Ray Co., 2100 Arch St., Phila- 
delphia 3, Pa. 

General Electric X -Ray Corp., 2012 Jack- 
son Blvd., Chicago, Ill. 

Machlett Laboratories, Springdale, Conn. 
Newman X -Ray Corp., Aurora, Ill. 
North American Philips Co., Inc., Metallix 

Div., 100 East 42nd St., New York, 
N. Y. 

Peerless Laboratories, 115 E. 23rd St., 
New York, N. Y. 

Picker X -Ray Corp., 300 Fourth Ave., 
New York 2, N. Y. 

St. John X -Ray Service Co., 30-20 Thom- 
son Ave., Long Island City, N. Y. 

Standard X -Ray Co., 1930' N. Burling St., 
Chicago, Ill. 

Universal X -Ray Products, Inc., 1800 N. 
Francisco Ave., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., Radio 
& X -Ray Div., Baltimore, Md. 

Tube Parts 
Admak Manufacturing Co., 46 Cordier 

St., Irvington, N. J. 
American Brass Co., Waterbury, Conn. 
Arpin Mfg. Co., 422 Alden St., Orange. 

N. J. 
Bead Chain Mfg. Co., 110 Mt. Grove St., 

Bridgeport, Conn. 
Birtcher Corp., 5087 Huntington Drive, 

Los Angeles, Calif. 
Callite Tungsten Corp., 544 39th St., Union 

City, N. J. 
Electronic Manufacturing Co., 20 Orange 

St., Newark 21, N. J. 
Electronic Products Co., 111 E. Third St., 

Mt. Vernon, N. Y. 
Engineering Co., 27 Wright St., Newark, 

N. J. 
Fansteel Metallurgical Corp., 2200 Sheri- 

dan Road, No. Chicago, Ill. 
Ford Radio & Mica Corp., 538 63rd St., 

Brooklyn, N. Y. 
General Electric Co., Schenectady, N. Y. 
Goat Metal Stampings, Inc., 314 Dean 

St., Brooklyn, N. Y. 
Haydu Bros., Mt. Bethel Rd., Plainfield, 

N. J. 
Huse Liberty Mica Co., 171 Camden St., 

Boston, Mass. 
King Laboratories, Inc., 205 Oneida 

Street, Syracuse 4, N. Y. 
Lewis Electronics Inc., Rte. 3, Los Gatos, 

Calif. 

Mica Products Mfg. Co., 69 Wooster St., 
New York, N. Y. 

Munsell & Co., Eugene, 200 Varick St., 
New York, N. Y. 

Radio Corp. of America, Camden, N. J. 
Rice's Sons, Inc., Bernard, 325 Fifth Ave., 

New York, N. Y. 
Superior Tube Co., Norristown, Pa. 
United -Carr Fastener Corp., 31 Ames St., 

Cambridge, Mass. 
Worcester Pressed Steel Co., 100 Barber 

Ave., Worcester, Mass. 

Tube Repairs 
Arpin Mfg. Co., 422 Alden St., Orange, 

N. J. 
Electronic Products Co., 111 E. Third St., 

Mr. Vernon, N. Y. 
Lewis Electronics, Inc., Los Gatos, Calif. 
Freeland & Olschner Products, Inc., 611 

Baronne St., New Orleans 13, La. 
Radio Corp. of America, Camden, N. J. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York, N. Y. 
West Shore Laboratories, Box 117, 

Marblehead, Mass. 

Tubing 
BRASS and COPPER TUBING 

American Brass Co., Waterbury, Conn. . 

Bridgeport Brass Co., E. Main St., Bridge - 
Port, Conn. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Edwards, Inc., T. J., 121 Beach St., Boston 
5, Mass. 

Precision Tube Co., 3828 Terrace St., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., 99 Mill St., Waterbury 91, 
Conn. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20., N. Y. 

Wolverine Tube Co., 1411 Central Ave., 
Detroit, Mich. 

CERAMIC TUBING 

see Insulation 

FABRIC TUBES and TUBING 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

Anchor Webbing Co., 1005 Main St., Paw- 
tucket, R. L 

B & C Insulation Products, Inc., 261 
Fifth Ave., New York, N. Y. 

Brand & Co., William, 276 Fourth Ave., 
New York, N. Y. 

Creative Plastics Corp., 963 Kent Ave., 
Brooklyn, N. Y. 

General Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. 

General Electric Co., Bridgeport, Conn. 
Hope Webbing Co., Providence, Rhode 

Island. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Mclnerny Plastics Co., 655 Godfrey Ave., 

S. W., Grand Rapids 1, Mich. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
Mitchell -Rand Insulation Co., 54 Murray 

St., New York 7, N. Y. 
National Varnished Products Corp., 211 

Randolph Ave., Woodbridge, N. J. 
Penn Fibre & Specialty Co., 2030 E. West- 

moreland St., Phila. 34, Pa. 
Surprenant Electrical Insulation Co., 84 

Purchase St., Boston Mass. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill. 
Varfiex Corp., Cor. N. Jay St., Rome, 

N. Y. 

FIBRE TUBING 

see Insulation 

GLASS TUBES and TUBING 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

B & C Insulation Products, Inc., 261 Fifth 
Ave., New York, N. Y. 

Bentley, Harris Mfg. Co., Hector & Lime 
Sts., Conshohocken, Pa. 

N.Y. Corning Glass Works, Corning, 
Fisher Scientific Co., 711 Forbes St., Pitts- 

burgh, Pa. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago, Ill. 
Libbey Glass Co., Ohio Bldg., Toledo, 

Ohio 
Owens-Corning Fiberglas Corp., Nicholas 

Bldg., Toledo, Ohio 
Semon Bache & Co., 636 Greenwich St., 

New York, N. Y. 
Sylvania Electric Products, Inc., 500 Fifth 

Ave., New York 18, N. Y. 

KNITTED WIRE TUBES and TUBING 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

Anaconda Wire & Cable Co., 25 Broad- 
way, New York, N. Y. 

Chicago Metal Hose Corp., 1315 S. 3rd 
Ave., Maywood, Ill. 

Electric Auto -Lite Co., Toledo 
1, 

OhioSt., 

Essex Wire Corp., 1601 
Wayne, Ind. 

General Electric Co., Schenectady, N. Y. 

METAL and ALLOY TUBING 

General Plate Div., Metals & Controls 
Corp., 34 Forest St., Attleboro, Mass. 

International Nickel Co., 67 Wall St., 
New York 5, N. Y. 

National Lead Co., 111 Broadway, New 
York, N. Y. 

Precision Tube Co., 3828 Terrace St.. 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Summerill Tubing Co., Bridgeport, Pa. 
Superior Tube Co., Norristown, Pa. 
United States Rubber Co., 1234 Sixth Ave., 

. New York 20, N. Y. 

PAPER TUBES and TUBING 

American Paper Tube Co., Hazel St., 
Woonsocket, R. I. 

B & C Insulation Products Inc., 261 Fifth 
Ave., New York, N. Y. 

Creative Plastics Corp., 963 Kent Ave., 
Brooklyn, N. Y. 

Cross Paper Products Corp., 2595 Third 
Ave., New York, N. Y. 

Franklin Fibre-Lamitex Corp., 12th & 
French Sts., Wilmington, DeL 

General Electric Co., Bridgeport, Conn. 
General Paper Tube Co., 430 E. Chelton 

Ave., Philadelphia, Pa. 
Insulation Manufacturers Corp., 665 W. 

Washington Blvd., Chicago, Ill. 
Mica Insulator Co., 200 Varick St., New 

York, N. Y. 
New England Radlocrafters, 115 Common- 

wealth Ave., Boston 34, Mass. 
Paramount Paper Tube Co., 801 Glasgow 

Ave., Fort Wayne Ind. 
Precision Paper Tube Co., 2033 W. 

Charleston St., Chicago, Ill. 
Tingstol Corp., 1461 W. Grand Ave., Chi- 

cago, Ill. 

PLASTIC TUBING 

see Insulation 

Turntables 
PHONOGRAPH and TRANSCRIPTION 

TURNTABLES 

Alliance Mfg. Co., Lake Park Blvd., Al- 
liance, Ohio 

Allied Recording Products Co., 21-09 43rd 
Ave., Long Island City, N. Y. 

Chicago Sound Systems Co., 2124 S. Michi- 
gan Ave., Chicago, Ill. 

Electro Acoustic Co., 2131 Bueter Rd., 
Fort Wayne, Ind. 

Gates Radio Co., 200 Hampshire St., 
' Quincy, Ill. 

General Electric Co., Schenectady, N. Y. 
General Industries Co., taylor & Olive 

St., Elyria, Ohio 
Halstead Traffic Communication Corp., 155 

E. 44th St., New York, N. Y. 
Harris Mfg. Co., 2422 W. Seventh St., 

Los Angeles, Calif. 
Merkle-Korff Gear Co., 213 N. Morgan 

St., Chicago 7, Ill. 
Newcomb Audio Products Co., 2815 S. Hill 

St., Los Angeles, Calif. 
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ELECTRONIC and ALLIED PRODUCTS 

Pacific Sound Equipment Co., 1534 
Cahuenga Blvd., Hollywood, Calif. 

Presto Recording Corp., 242 W. 55th St., 
New York, N. Y. 

Proctor Co., B. A., 2 W. 45th St., New 
York, N. Y. 

Radio Corp. of America, Camden, N. J. 
Radio Engineering Laboratories, Inc., 35- 

54 36th St., Long Island City, N. Y. 
Rek-O-Kut Co., 173 Lafayette St., New 

York 13, N. Y. 
Robinson Recording Laboratories, 35 S. 

Ninth St., Philadelphia, Pa. 
Talking Devices Co., 4447 W. Irving Park 

Rd., Chicago, Ill. 
Waters-Conlev Co., Rochester, Minn. 
Webster Products, 3825 Armitage Ave., 

Chicago, Ill. 

Varnish 
see Finishes 

Vibration Insulating 
Mountings 

see Mountings 

Vibrator Testers 
see Testers, Vibration 

Vibrators 
American Television & Radio Corp., 300 

E. 4th St., St. Paul, Minn. 
Electronic Laboratories, Inc., Indianapolis, 

Ind. 
Kurman Electric Co., 35-18 37th St., Long 

Island City, N. Y. 
Mallory & Co., P. R., 3029 E. Washing- 

ton St., Indianapolis, Ind. 
Oak Mfg. Co., 1260 Claybourn Ave., Chi- 

cago, Ill. 
Philmore Mfg. Co., 113 University Place, 

New York, N. Y. 
Radiart Corp., 3571 W. 62 St., Cleveland, 

Ohio 
Utah Radio Products Co., 820 Orleans 

St., Chicago, Ill. 
Vibrapower Co., James, 1551 Thomas St., 

Chicago, Ill. 

Voltage Dividers 
see Dividers 

Voltage Regulators 
see Regulators 

Voltmeter Multipliers 
see Multipliers 

Voltmeters 
see Meters 

Volume Controls 
see Controls 

Washers 
LOCK WASHERS 

American Nut & Bolt Fastener Co., 2045 Doerr St., Pittsburgh, Pa. 
Chase Brass & Copper Co., 236 Grand St., Waterbury, Conn. 
Clark Bros. Bolt Co., Milldale, Conn. Federal Screw Products Co., 224 W. Huron St., Chicago 17, Ill. Garrett Co., Geo. K, D & Tioga Sts., Philadelphia, Pa. 
General Cement Mfg. Co., 919 Taylor Ave., 

Rockford, Ill. Harper Co., H. M., 2620 Fletcher St., 
Chicago 18, Ill. 

Hartford Machine Screw Co. Hartford, 
Conn. 

Industrial Screw & Supply Co., 713 W. 
Lake St., Chicago 25, Ill. 

Insuline Corp of America, 36-02 35th Ave., 
Lang Island City, N. Y. 

Manufacturers Screw Products, 216 W. 
Hubbard St., Chicago, Ill. 

Palnut Co., 61 Cordier St., Irvington, 
N. J. 

Penn Fibre & Specialty Co., 2030 E. More- 
land St., Philadelphia 34, Pa. 

Philadelphia Steel & Wire Corp., Penn 
St. & Belfield Ave., Philadelphia, Pa. 

Positive Lock Washer Co., 181 Miller St., 
Newark, N. J. 

Printloid, Inc., 95 Mercer St., New York 12, 
N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

St. Louis Screw & Bolt Co., 6900 N. 
B'way, St. Louis, Mo. 

Standard Locknut & Lockwasher Inc., 
Indianapolis, Ind. 

Sterling Bolt Co., 209 W. Jackson Blvd., 
Chicago, Ill. 

Thompson -Bremer & Co., 1640 W. Hub- 
bard St., Chicago, Ill. 

Worcester Pressed Steel Co., 100 Barber 
Ave., Worcester, Mass. 

Wrought Washer Mfg. Co., 2237 S. Bay 
St., Milwaukee 7, Wis. 

Wattmeters 
see Meters 

Waxes 

WAXES and COMPOUNDS 

American Products Mfg. Co., 8127 
Oleander St., New Orleans, La. 

Anaconda Wire & Cable Co., 25 Broadway, 
New York, N. Y. 

Bakelite Corp., 30 E. 42nd St., New York 
17, N. Y. 

Biddle Co., James G., 1213 Arch St., 
Philadelphia, Pa. 

Biwax Corp., 3445 Howard St., Skokie, Ill. 
Cantol Wax Co., 211 N. Washington St., 

Bloomington, Ind. 
Cochrane Chemical Co., 432 Danforth 

Ave., Jersey City, N. J. 
Dolph Co., John C., 168 Emmett St., 

Newark, N. J. 
Federal Telephone and Radio Corp., 591 

Broad St., Newark, N. J. 
General Cement Mfg. Co., 919 Taylor 

Ave., Rockford, Ill. 
General Electric -Co., Schenectady, N. Y. 
Glyco Products Co., Inc., 26 Court St., 

Brooklyn, N. Y. 
Halowax Products Div., Union Carbide 

& Carbon Corp., 30 East 42nd St., 
New York, N. Y. 

Insl-X Co., Inc., 857 Meeker Ave., Brook- -lyn, N. Y. 
Insulatine Co., 1 Broadway, New York, 

N. Y. 
Insulation Manufacturers Corp., 565 W. Washington Blvd., Chicago, Ill. 
Irvington Varnish & Insulator Co., 10 

Argyle Terrace, Irvington, N. J. 
Johns -Manville, 22 E. 40th St., New York, 

N. Y. 
Johnson & Co., S. C., Industrial Div., 

Racine 2, Wisc. 
Minerallac Electric Co., 25 N. Peoria St., 

Chicago, Ill. 
Mitchell -Rand Insulation Co., 51 Murray 

St., New York 7, N. Y. 
Paisley Products, Inc., 1770 Canalport 

Ave., Chicago 16, Ill. 
Petroleum Specialties, Inc., 400 Madison 

Ave., New York, N. Y. 
Production Engrg. Corp. 666 Van Houten 

Ave., Clifton, N. J. (service) 
Roebling's Sons Co., John A., 640 S. Broad St., Trenton 2, N. J. 
Standard Oil Co. (Indiana), 910 S. Mich- 

igan Ave., Chicago, Ill. 
Standard Varnish Works, 2600 Richmond 

Terrace, Staten Island, N. Y. 
Sterling Varnish Co., Maysville, Pa. 
Witco Chemical Co., 295 Madison Ave., 

New York 17, N. Y. 
Zophar Mills, Inc., 112 -26th St., Brooklyn 

32, N. Y. 

Winders 
COIL WINDERS 

see Machines 

WINDINGS 

see Coils 

Wire 

ANTENNA WIRE 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

American Brass Co. Waterbury, Conn. 
American Steel & Wire Co., Rockefeller 

Bldg., Cleveland, Ohio 
Anaconda Wire & Cable Co., 25 Broadway, 

New York, N. Y. 
Ansonia Electrical Co., Ansonia, Conn. Bassett, Inc., Rex, 500 S. E. Second St., Ft. Lauderdale, Fla. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 55, Ill. 
Boston Insulated Wire & Cable Co., 65 

Bay St. (Dorchester), Boston, Mass. 
Chase Brass & Copper Co., 236 Grand 

St., Waterbury 91, Conn. 
Crescent Insulated Wire & Cable Co., N. Olden Ave., Trenton, N. J. Diamond Wire & Cable Co., 128 E. 16th 

St., Chicago Heights, Ill. 
Eagle Plastics Corp., 23-10 Bridge Plaza 

S., Long Island City, N. Y. 
Electric Auto -Lite Co., Toledo 1, Ohio Essex Wire Corp., 1601 Wall St., Fort 

Wayne, Ind. 
Fleron & Son, Inc., M. M., 113 N. Broad 

St., Trenton, N. J. 
Flexo Wire Co., 638 W. Genessee St., Syracuse, N. Y. 
General Cable Corp., 420 Lexington Ave., 

New York, N. Y. 
General Electric Co., Schenectady, N. Y. Johnson Co., E. F., Waseca, Minn. 
New England Electrical Wks., Inc., 365 

Main St., Lisbon, N. H. Paranite Wire & Cable Corp., Div. of Essex Corp., 1601 Wall St., Fort 
Wayne, Ind. 

Premax Products Div., Chisholm Ryder 
Co., College & Highland Aves., Niagara Falls, N. Y. 

Roebling's Sons Co., John A., 640 S. Broad 
St., Trenton 2, N. J. 

Schott Co., Walter L., 9306 Santa Monica 
Blvd., Beverly Hills, Calif. 

Uniform Tubes, Shurs Lane & Lauriston 
St., Roxborough, Philadelphia, Pa. United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Utilities Service Co., 1 Pine St., Allentown, 
Pa. 

Western Insulated Wire, Inc., 1001 E. 62nd St., Los Angeles, Calif. Westinghouse Lamp Div., Westinghouse Electric & Mfg. Co., Bloomfield, N. J. 

HIGH VOLTAGE WIRE 

Acorn Insulated Wire Co., 225 King St., Brooklyn, N. Y. 
Alden Products Co., 117 Main St., Brock- ton, Mass. 
Alpha Wire Corp., 50 Howard St., New 

York, N. Y. 
American Steel & Wire Co., Rockefeller 

Bldg., Cleveland, Ohio Anaconda Wire & Cable Co., 25 Broad- way, New York, N. Y. Boston Insulated Wire & Cable Co., 65 Bay St., (Dorchester), Boston, Mass. Crescent Co., Front & Central Ave., Paw- tucket, It. I. 
Crescent Insulated WIre & Cable Co., 

N. Olden Ave., Trenton, N. J. Diamond Wire & Cable Co., 128 E. 16th 
St., Chicago Heights, Ill. 

Driver Co., Wilbur B., Riverside Ave., Newark, N. J. Electric Auto -Lite Co., Toledo 1, Ohio Electric Auto -Lite Co., Wire Div., Port 
Huron, Mich. 

Essex Wire Corp., 1601 Wall St., Fort Wayne, Ind. 
Flexo Wire Co., 638 W. Genessee St., Syracuse, N. Y. 
General Cable Corp., 420 Lexington Ave., 

New York, N. Y. 
General Electric Co., Bridgeport, Conn. 
Goldmark Wire Co., James, 116 West St., New York, N. Y. 
Jelliff Mfg. Corp., C. O., 200 Pequot Ave., 

Southport, Conn. 
National Electric Products Corp., Fulton 

Bldg., Pittsburgh, Pa. 
Okonite Co., «anal St., Passaic, N. J. 
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1944-1945 DIRECTORY of 

Phelps Dodge Copper Products Corp., 40 
Wall St., New York, N. Y. 

Rhode Island Insulated Wire Co., 50 
Burnham Ave., Providence, R. I. 

Roebling's Sons Co., John A., 640 S. 
Broad St., Trenton 2, N. J. 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Western Insulated Wire, Inc., 1001 East 
62nd St., Los Angeles, Calif. 

York Insulated Wire Works Div., General 
Electric Co., York, Pa. 

HOOKUP WIRE 

Aircraft -Marine Products, Inc., 1523 N. 
4th St., Harrisburg, Pa. 

Acorn Insulated Wire Co., 225 King St., 
Brooklyn, N. Y. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

American Electric Cable Co., Holyoke, 
Mass. 

Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 55, Ill. 
Birnbach Radio Co., 145 Hudson St., New 

York, N. Y. 
Boston Insulated Wire & Cable Co., 66 

Bay St., (Dorchester), Boston, Mass. 
Consolidated Wire & Associated Corps., 

Peoria & Harrison Ste., Chicago, Ill. 
Cornish Wire Co., 15 Park Row, New 

York, N. Y. 
Crescent Co., Front & Central Ave., Paw- 

tucket, R.. I. 
Crescent Insulated Wire & Cable Co., 

Trenton, N. J. 
Diamond Wire & Cable Co., 128 East 

16th St., Chicago Heights, Ill. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Electric Switch Corp., 14th at Union St., 

Columbus, Ind. 
Essex Wire Corp., 1601 Wall St., Fort 

Wayne, Ind. 
Flexo Wire Co., 638 W. Genesee St., 

Syracuse, N. Y. 
General Cable Corp., 420 Lexington Ave., 

New York, N. Y. 
General Electric Co., Bridgeport, Conn. 
General Insulated Wire Works, Prov- 

idence, R. I. 
J. F. D. Mfg. Co., 4111 Ft. Hamilton Park- 

way, Brooklyn, N. Y 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Lenz Electric Mfg. Co., 1751 N. Western 

Ave., Chicago, Ill. 
Lowell Insulated Wire Co., 171 Lincoln 

St., Lowell Mass. 
Metroloy Co., 57 E. Alpine St., Newark, 

N. J. 
Nonotuck Mfg. Co., Holyoke, Mass. 
Packard Electric Div., General Motors 

Corp., Warren, Ohio 
Paranite Wire & Cable Corp., Div. Essex 

WIre Corp., 1601 Wall St., Fort 
Wayne, Ind. 

Phelps Dodge Copper Products Corp., 40 
Wall St., New York, N. Y. 

Philmore Mfg. Co., 113 University Pl., 
New York, N. Y. 

Precision Tubé Co., 3828 Terrace St., 
Philadelphia, Pa. 

Rhode Island Insulated Wire Co., Prov- 
idence, R. I. 

Rockbestos Products Corp., 308 Nicoll St., 
New Haven 4, Conn. 

Roebling's Sons Co., John A., 640 Broad 
St., Trenton 2, N. J. 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

United States Rubber Co., 1234 Sixth 
Ave., New York, N. Y. 

Western Insulated Wire, Inc., 1001 East 
62nd St., Los Angeles, Calif. 

Westinghouse Lamp Div., Westinghouse 
Electric & Mfg. Co., Bloomfield, N. J. 

MAGNET WIRE 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

American Steel & Wire Co., Rockefeller 
Bldg., Cleveland, Ohio 

Anaconda Wire & Cable Co., 25 Broad- 
way, New York, N. Y. 

Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 55, III. 
Chase Brass & Copper Co., 236 Grand 

St., Waterbury, Conn. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Eraser Co., Inc., 231 W. Water St., Syr- 

acuse 2, N. Y. 

Essex Wire Corp., 1601 Wall St., Fort 
Wayne, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York, N. Y. 

General Electric Co., Bridgeport, Conn. 
Goldmark Wire Co., James, 116 West St., 

New York, N. Y. 
Guthman & Co., Edwin I., 15 S. Throop 

St., Chicago, Ill. 
Hudson Wire Co., Winsted Div., Winsted, 

Conn. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, I1L 
Knickerbocker Anunciator Co., 116 West 

St., New York, N. Y. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Metroloy Co., 57 E. Alpine St., Newark, 

N. J. 
New England Electrical Wks., Inc., Lis- 

bon, N. H. 
North -American Phillips Co., 100 East 

42nd St., New York 17, N. Y. 
Paranite Wire & Cable Corp., Div., Essex 

Wire Co., 1601 Wall St., Fort Wayne, 
Ind. 

Phelps Dodge Copper Products Corp., 40 
Wall St., New York, N. Y. 

Philadelphia Insulated Wire Co., 200 N. 
Third St., Philadelphia, Pa. 

Rea Magnet Wire Co., Inc., E. Pontiac 
St., Fort Wayne, Ind. 

Rockbestos Products Corp., 308 Nicoll 
St., New Haven 4, Conn. 

Roebling's Sons Co., John A., 640 S. 
Broad St., Trenton 2, N. J. 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

United States Rubber Co., 1234 Sixth Ave., 
New York 20, N. Y. 

Wheeler Insulated Wire Co., 378 Wash- 
ington Ave., Bridgeport, Conn. 

POWER CORDS 

Aircraft Products Co., 3502 E. Pontiac 
St., Indianapolis, Ind. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

American Steel & Wire Co., Rockefeller 
Bldg.,Cleveland, Ohio 

Anacond Wire & Cable Co., 25 Broad- 
way, New York, N. Y. 

Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4647 W. Van Buren St., 

Chicago 56, Ill. 
Birnbach Radio Co., 145 Hudson St., 

New York, N. Y. 
Boston Insulated Wire & Cable Co., 65 

Bay St., (Dorchester), Boston, Mass. 
Clarostat Mfg. Co., Inc., 130 Clinton St., 

Brooklyn, N. Y. 
Consolidated Wire & Associated Corps., 

Peoria & Harrison Ste., Chicago, Ill. 
Cornish Wire Co., 15 Park Row, New 

York, N. Y. 
Crescent Co., Front & Central Ave., 

Pawtucket, R. I. 
Crescent Insulated Wire & Cable Co., N. 

Olden Ave., Trenton, N. J. 
Diamond Wire & Cable Co., 128 East 16th 

St., Chicago Heights, Ill. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Essex Wire Corp., 1601 Wall St., Fort 

Wayne, Ihd. 
General Cable Corp., 420 Lexington Ave., 

New York N. Y. 
General Electric Co., Bridgeport, Conn. 
General Insulated Wire Works, Inc., 69 

Gordon Ave. Providence 5, R. I. 
Guthman Co., Edwin I., 15 S. Throop, 

Chicago, Ill. 
Haines Mfg. Co., 248 McKibben Ave., 

Brooklyn 6, N. Y. 
Hazard Insulated Wire Works, Div. of 

The Okonite Co., Wilkes-Barre, Pa. 
Insuline Corp. of America, 36-02 35th Ave., 

Long Island City, N. Y. 
J. F. D. Mfg. Co., 4111 Fort Hamilton 

Parkway, Brooklyn, N. Y. 
Kellogg Switchboard & Supply Co., 6650 

S. Cicero Ave., Chicago 38, Ill. 
Kerite Insulated Wire & Cable Co., 30 

Church St., New York 7, N. Y. 
Lenz Electric Mfg. Co., 1751 N. Western 

Ave., Chicago, Ill. 
Lowell Insulated Wire Co., 171 Lincoln 

St., Lowell, Mass. 
National Electric Products Corp., Fulton 

Bldg., Pittsburgh, Pa. 
Okonite Co., Passaic, N. J. 
Paranite Wire & Cable Div., Essex Wire 

Corp., 1601 Wall St., Fort Wayne, 
Ind. 

Phelps Dodge Copper Products Corp., 
American Copper Products Div., 40 
Wall St., New York, N. Y. 

Philmore Mfg. Co., 113 University Place, 
New York, N. Y. 

Roebling's Sons Co., John A., 640 S. 
Broad St., Trenton 2, N. J. 

Rome Cable Corp., 330 Ridge St., Rome, 
N. Y. 

Runzel Cord & Wire Co., 4731 W. Mont- 
rose Ave., Chicago, Ill. 

Simplex Wire & Cable Corp., 79 Sidney 
St., Cambridge 39, Mass. 

United States Rubber Co., 1234 Sixth 
Ave., New York 20, N. Y. 

Western Insulated Wire, Inc., 1001 East 
62nd St., Los Angeles Calif. 

York Insulated Wire Works Div. of Gen- 
eral Electric Co., York, Pa. 

RESISTANCE and FILAMENT WIRE 

Alloy Metal Wire Co., Prospect Park, Pa. 
American Brass Co., Waterbury, Conn. 
American Steel & Wire Co., Rockefeller 

Bldg., Cleveland, Ohio 
Callite Tungsten Corp., 544 39th St., 

Union City, N. J. 
Chase Brass & Copper Co., 236 Grand St., 

Waterbury 91, Conn. 
Cohn & Co., Sigmund, 44 Gold St., New 

York, N. Y. 
Driver Co., Wilbur B., 150 Riverside Ave., 

Newark, N. J. 
Driver -Harris Co., 201 Middlesex St.. 

Harrison, N. J. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Eraser Co. Inc., 231 W. Water St., Syra- 

cuse 2, N. Y. 
General Electric Co., Bridgeport, Conn. 
General Insulated Wire Works, Inc., 69 

Gordon Ave., Providence, R. I. 
Gibbs & Co., Thomas B., Div. of George 

W. Borg Corp., 814 Michigan St., 
Delavan, Wisp. 

Goldmark Wire Co., James, 116 West St., 
New York, N. Y. 

Haydn Bros., Mt. Bethel Rd., Plainfield, 
N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 

Jelliff Mfg. Corp., C. 0., 200 Pequot Ave., 
Southport, Conn. 

North American Phillips Co., 100 East 
42nd St., New York 17, N. Y. 

Northern Mfg. Co., Inc., 36 Spring St_ 
Newark, N. J. 

Sylvania Electric Products, Inc., 500 Fifth 
Ave., New York, N. Y. 

Westinghouse Lamp Div., Westinghouse 
Electric & Mfg. Co., Bloomfield, N. J. 

SHIELDED WIRE 

Acorn Insulated Wire Co., 225 King St., 
Brooklyn, N. Y. 

Alden Products Co., 117 Main St., Brock- 
ton, Mass. 

Alpha Wire Corp., 50 Howard St., New 
York, N. Y. 

American Steel & Wire Co., Rockefeller 
Bldg., Cleveland, Ohio 

Anaconda Wire & Cable Co., 25 Broadway, 
New York, N. Y. 

Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4673 W. Van Buren St., 

Chicago 55, Ill. 
Boston Insulated Wire & Cable Co., 65 Bay 

St., Dorchester, Boston, Mass. 
Cornish Wire Co. Inc., 15 Park Row, 

New York, N. Y. 
Crescent Ins. Wire & Cable Co., N. Olden 

Ave., Trenton, N. J. 
Diamond Wire & Cable Co., 128 E. 16th 

St., Chicago Heights, Ill. 
Electric Auto -Lite Co., Toledo 1, Ohio 
Essex Wire Corp., 1601 Wall St., Fort 

Wayne, Ind. 
Flexo Wire Co., 638 W. Genesee St., Syra- 

cuse, N. Y. 
General Cable Corp., 420 Lexington Ave., 

New York, N. Y. 
General Electric Co., Bridgeport, Conn. 
Packard Electric Div., General Motors 

Corp., Warren, Ohio 
Precision Tube Co., 3828 Terrace St., 

Philadelphia, Pa. 
Roebling's Sons Co., John A., 640 Broad 

St., Trenton 2, N. J. 
Simplex Wire & Cable Co., 79 Sidney St., 

Cambridge 39, Mass. 
Uniform Tubes, Shurs Lane & Lauriston 

St., Roxborough, Philadelphia, Pa. 
United States Rubber Co., 1234 Sixth Ave., 

New York 20, N. Y. 
Western Insulated Wire, Inc., 1001 East 

62nd St., Los Angeles, Calif. 

X-ray Tubes & Equipment_ 
see Tubes 
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e 40 in Vilivation Pickups 
Shure research has pioneered in the development of vibration measuring 

instruments. These instruments are important in the determination of 

leakages in water pipes, the vibration of machinery, buildings, 

electrical appliances. Among its many uses, vibration pickups have been successfully used in 
locating termite infested wooden members. Shure engineers have devised specialvibration 

actuators and special standard pickups capable of measuring vibration accurately throughout the 
greater part of the audio frequency range. Another significant contribution is the development 

of integrating networks which permit the measurement of either acceleration, velocity or 
displacement with a single Vibration Pickup. 

SHARE BROTHERS, 225 West Huron Street, Chicago 
Designers and Manufacturers of Microphones and Acoustic Devices 
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TUBES AT WORK 

Cross -Bow Shoots Quartz Filaments 184 

Electron Microscopes for Production, Research and Analysis 184 

Electronic Gyro -Compass in Invasion 212 

Cross -Bow Shoots 
Quartz Filaments 
MEASURING THE MAGNIFYING power 
of the electron microscope requires 
a quartz filament having a diameter 
of 1/30,000th of an inch. To make 
such a very delicate thread requires 
a high initial burst of speed that 
stretches the quartz while it is in 

This cross -bow shoots an arrow that 
stretches hot quartz into thin filaments 

for calibrating electron microscopes 

a hot, fluid state and before it has 
a chance to cool and harden. For 
this purpose, engineers in the West- 
inghouse Research Laboratories use 
an old fashioned cross -bow, since it 
has been found the simplest and 
most efficient device. 

The cross -bow, shown in the pho- 
tograph, is fashioned from tough, 
flexible steel and mounted on a 
wooden stock. A small cylindrical 
piece of quartz is attached to the 
end of the arrow and heated with 
an oxy-hydrogen torch until the 
quartz is just about ready to melt. 
When the trigger is pulled, the 
arrow darts from the bow at high 
speed, trailing behind it gossamer - 

like threads of quartz. Unbroken 
pieces up to 20 feeet in length are 
not unusual, but more often the 
filaments are dispersed in smaller 
sections throughout the route the 
arrow takes. They are extremely 
flexible and can be wound like 
thread. 

The quartz filament is first put 
under the electron microscope and 
gaged by comparison with. other 
standards. Once its diameter has 
been fixed accurately, it becomes a 
standard for determining the mag- 
nifying power of electron micro- 
scopes. 

Some of the filaments drawn by 
the bow are so delicate that they 
are invisible to the naked eye when 
viewed under direct light. A strong 

light source, however, glances off 

the shiny filament and scatters its 
rays in different directions and 
makes the filament appear larger 
than it actually is. Sixty of the 
filaments are required to equal the 
thickness of a human hair. 

Electron Microscopes for 
Production, Research 
and Analysis 
TWO NEW MODELS of electron mic- 
roscopes have been announced by 
RCA that provide flexibility and 
simplicity, both electrically and me- 
chanically, and may be operated by 
relatively unskilled personnel. One 
model, shown in the photograph, 
has been built into a console cabi- 
net the size of an ordinary office 

desk. This is a smaller, less ex- 
pensive version of the standard 
RCA electron microscope and it is 
intended for use in factories as a 
process control instrument, in 
chemical industries for routine 
analysis, and in schools, hospitals 
and small laboratories. 

Fixed magnification is provided 
at 5,000 X in the regular operating 

The console model of the RCA electron microscope was demonstrated at the wartime 

conference of the Society of American Bacteriologists by Dr. V. IL Zworykin (seated 

left), Dr. James Hillier, and Perry C. Smith (standing). The electronic optical system in 

this model is mounted horizontally, and the picture projected to the vertical screen. 

Movement of the stage, focus, and control of brilliance are- provided by the controls. 

The pumps, power supply and electrical circuits are all contained in the desk, making 

the unit completely self-contained and capable of operation from the light socket 
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IRC WILL BE READY 
with SEALED PRECISION 

VOLTMETER MULTIPLIERS 

When "that day" arrives, I R C will be able to 
supply not only voltmeter multipliers but all 
types of resistances, to meet industry's peace- 
time needs. 

There will be no lag because of reconversion. 
Instead, the vast quantities of resistors being 
turned out for the Armed Services can be immedi- 
ately diverted to civilian goods channels at 
prices consistent . with the mass production 
methods tiow in effect. 

Meanwhile, members of our engineering staff 
will be glad to consult with any manufactur- 
ers whose post-war plans involve resist- 

%et% 
E0ß 

ance units. There is no obligation, and > 
of course you can be certain all infor-` 
mation will be held in confidence. 

FEATURES OF SEALED PRECISION 
VOLTMETER MULTIPLIERS 

1. Meet all test requirements of A.S.A. Standard 
C-75.5-1943. 

2. Space and layer wound with enamelled wire 
and with silver soldered connections. 

3. Sealed to withstand all salt atmospheric and 
tropical conditions. 

4. Non -inductively wound to one half of one 
pfife percent. 

'yam S. Extra safety factor through the use 
of large diameter wire and special in- 
sulation against voltage breakdown. 

4 tARIAitt te" 

401 N. Broad St. Philadelphia 8, Pa. 
IRC sakes more types of resistance units, in more Mopes, for moro applications than any other manufacturer In the world. 
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WHEN the sudden and unusual demands 
caused by War activities called for more 

and more transformers for radio, "walkie-talkies," 
television, communication systems, electronic ap- 
plications, Jefferson Electric engineers and pro- 
duction facilities were ready.... The art of trans- 

former design, the control of "quality" in large 
scale mass production were established accom- 

plishments. 

In fact, Jefferson was more than ready:-im- 
proved steel to reduce electrical losses; methods 

of using specially selected iron for laminations 

followed by our own annealing; our own design 

in coil winding machinery to use the copper more 

effectively; improved compounds, materials and 

impregnation methods to provide greater resist- 

ance to moisture, extreme heat and cold. 

Good reasons for the widely acknowledged 
superiority of Jefferson Electric Transformers,- 
good reasons for the reliability of performance 
reported from all war fronts where long life re- 

liability is so vital. 
Jefferson Electric has again demonstrated its 

ability to provide high quality in large scale 

transformer production. JEFFERSON ELECTRIC 

COMPANY, Bellwood (Suburb of Chicago), 
Illinois. In Canada: Canadian Jefferson Elec- 

tric Co. Ltd., 384 Pape Ave., Toronto, Ont. 

position or 500 X with one lens re- 
moved. The higher magnification is 
most satisfactory for photographic 
purposes and is satisfactory for 90 
percent of all direct viewing re- 
quirements. Resolution of the con- 
sole model is comparable to that of 
the larger models and the depth of 
focus is the same, 10 to 25 microns. 
The penetrating power is not as 
great, since an anode voltage of 30 
kv is used as against 50 kv in the 
larger model. 

For use in research laboratories 
and for other applications requir- ' 
ing a maximum of flexibility, a 

Refinements in the universal model of 

the electron microscope include meters 
at the left of the operating panel which 
are "coarse" and "fine" ionization 
gages and meters at the right which are 
used for maintenance checking. The 
image is viewed through the glass ports 
just above the control board. A sliding 
shield covers these ports for photog- 
raphy. This instrument contains the 

electron diffration camera 

universal instrument, type EMU, 
is available. This is mounted in an 
upright housing that contains the 
microscope column, the oil -diffu- 
sion pump, and a 50 -kv power sup- 
ply. A voltage regulator and me- 
chanical first -stage pump are sep- 
arate. 

Magnifications from 100 X to 
20,000 X are obtainable and the 
most used range, 7500 X to 20,000 
X, is covered in ten fixed steps con- 
trolled from the panel. Three lower 
ranges are provided by making 
lens adjustments. 

The resolution of the instrument 
is guaranteed to be better than 100 
Angstrom units and in practice 
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THIS IS A 

COLD -FORGED FASTENING 

DESIGNED TO FILL 

A SPECIFIC NEED 

Designed -a part precisely designed to fill 
your own specific need may be the answer 
to your fastenings problem. It may well be 
the "making" of your finished product - for 
no assembled product can be better than 
its fastenings. 

Scovill engineers are specialists in fast- 
enings - specialists in helping you design 
the fastenings to best fill your exact require- 
ments- specialists in cold -forging them ac- 
curately according to your specifications- 
such as the typical example illustrated 
above. When determining the fastening best 
suited to your job you can rely on Scovill's 
many years of experience, plus Scovill in- 

tegrity, to help you choose between "special" 
and "standard". 

Profit by the advantages of cold -forging 
along with Scovill ingenuity. Let us show 
you, as we have shown many Scovill cLs- 
tomers, that cold -forging, plus Scovill skill, 
means delivery of fastenings for minimum 
money- materials - motions. 

Squelch your tough fastenings problems 
before they start-as other Scovill cus- 
tomers have done - by calling in one of 
our Fastenings Experts when your product 
is still in the design stage. 

SCOVILL MANUFACTURING COMPANY 
WATERVILLE SCREWPRODUCTS DIVISION 

WATERVILLE 48. CONN. ,nom TEL. WATERBURY 3-3151 

NEW YORK, Chrysler Building . DETROIT, 6432 Cass Avenue CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse- Kemper Insurance Bldg.. LOS ANGELES, 2627 S. Soto St. SAN FRANCISCO, 434 Brannan St. 
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"It's a big job, Chief. 
And our Lab's jammed. 
Any suggestions?" 

"Let's call in Crystalab." 

"LET'S CALL IN CRYSTALAB" is a suggestion which has 

broken many a bottleneck for electronic manufacturers, solved 

many a problem, large and small. 

Whether the need has been for supply of crystals in quantity to 

most rigid specifications, or finding the "bugs" in a new circuit, 

Crystalab has worked effectively with hard-pressed manufacturers. 

There are good reasons for this fact. Since the beginning of war 

production, Crystalab engineers and technicians have been meeting 

U. S. Government specifications. Crystalab testing equipment is 

unsurpassed in the industry. The finest instruments available have 

been purchased. And many instruments to meet specialized needs 

have been designed, built and are in use by Crystalab Engineers. 

Whether your need is crystal supply, in quantities from one on 

up - - or help in the solution of specialized problems, Crystalab 

experience in electronic research, design and manufacture can serve 

you well. There's an excellent possibility that you'll find the answer 

to some current or postwar -planning problem in the words . . . 

I, 

HARTFORD 7-3215 

Copyright 1944 by Crystal Re.:earch Laboratories, Inc. 

\` f CRYSTAL RESEARCH LABORATORIES e, INCORPORATED 

TWENTY-NINE ALLYN STREET, HARTFORD, CONNECTICUT 

resolution two or three times better 
than this has been obtained. Thus, 
particles less than a millionth of an 
inch in size (about six atoms wide) 
can be easily seen. The depth of 
focus is the same as the console 
model, 10 to 25 microns. 

The universal instrument also 
contains an electron diffraction at- 
tachment that permits diffraction 
patterns to be made without any ad- 
ditional equipment. Since the spac- 
ing of the circles in these patterns 
bears a direct relation to the ar- 
rangement of atoms in the molecule, 
the patterns can be used in the 
study of molecular structures, in 
determining unknown materials by 
comparison with known patterns, 
and in detecting the presence of 
impurities by the presence of extra 
lines. This feature presents the 
possibility of new techniques in 
production control processes as well 
as in research and development. 

Stereo Microphotos 

Both the universal and the con- 
sole model provide a rather great 
depth of focus which tends to give 
a third dimensional effect to direct 
viewing. Stereoscopic microphoto 
graphs can also be made with both 
models. A tilting mechanism built 
into the specimen holder allows the 
specimen to be tilted at a slight an- 
gle to the normal in either direction 
without breaking the vacuum. Pho- 
tographs taken at different tilts can 
be paired and examined under a 

stereoscopic viewer to give a pro- 
nounced depth to the picture. They 
may also be made into slides by the 
vectorgraph method and, when pro- 
jected on a screen, viewed through 
polarized glasses. 

Bacteriology Applications 

In a review of recent develop- 
ments in electron microscopy, pre- 
sented before the Society of Ameri- 
can Bacteriologists in New York 
City May 5, Dr. V. K. Zworykin and 
Dr. James Hillier of RCA Labora- 
tories displayed the new models and 
disclosed important new applica- 
tions in bacteriology, including 
study of the effects of penicillin and 
sulfanilamide. Excerpts from the 
joint paper are presented here. 

The resolving power or the max- 
imum useful magnification of any 
microscope is limited by the wave- 
length of the radiation used and by 
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The SPEED NUT System of spring -tension fast- 
eners comprises more than 2000 shapes and 
sizes. Back of each and every design was a new 
reason, hence a new method to improve specific 
assembly jobs. 

In some Lases, certain parts are completely 
eliminates. In other cases riveting operations or 
drilling of holes is dispersed with. Many SPEED 

NUTS hold themselves in screw -receiving posi- 
tion. Dismantling of parts for service or repair is 

often made twice as easy. And in every case, 
weight is reduced from 50% to 70%, time is 

generally cut it half and net assembly costs 
hit a new tow. 

Hundreds f metal, wood, and plastic products 
have already been fastened better in over 2000 
ways with SPEED NUTS. Use more of them to 
fullest advantage now. If in doubt on correct 
shape, serd blueprints for quick help. 

TINNERMAN PRODUCTS, INC. 
2106 FUTON ROAD CLEVELAND 13, OHIO 

*Trcdernerk Req. U.'. Patent Off; e --- 
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Portable television 
camera developed by RCA 

engineers. An improved 
version of earlier models, 
this camera uses ar 

orthicon -type picku 2 tube; 

has a built-in view finder 

and focusing device. 

Film projector developed 
by RCA telev sic n engineers. 

Special construeion allows 

regular movie fi m 

(24 frames per second) to be 

used with 30 -frame -interlaced 

system of television 
broadcasting new in use. 

RCA engineers developed and first constructed nearly all 

of the major equipment units used in the present method of 

television broadcasting. 
RCA engineers produced the first all -electronic synchro- 

nizing generator, the iconoscope which was the first success- 

ful studio pickup tube, the orthicon which, with its higher 

sensitivity, made outside pickups practical and the film pro- 

jector uu bich makes possible the use of standard movie films. 

RCA engineers designed the first "broadcast type" tele- 

vision field pickup equipment. They established the video 

equipment system which is used today in a number of 

stations. They set up and placed in operation the first suc- 

cessful combination of all of these units. In short, they pro- 

duced the electronic system of television as we know it today. 

The experience in television broadcasting which these 

achievements represent goes back over fifteen years. All of 

these developments were "before the war. ' They are the 
things we can talk about now. They are the "pattern of the 
past' on which the future can be predicted. 

RCA BROADCAST EQUIPMENT 

e*fr 
RADIO CORPORATION OF AMERICA 

RCA VICTOR DIVISION CAMDEN, N. J. 

LEADS THE WAY .. In Radio .. Television .. Tubes .. Phonographs .. Records .. Electronics 
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AFTER THE WAR THERE WILL BE MANY IMPROVEMENTS 

Remote television pickup 
equipment developed by RCA. 
Units of this type are presently used 
by NBC in regular broadcasts from 
Madison Square Garden - broadcasts 
which ore picked up and rebroadcast 
by stations in the Philadelphia and 
Albany -Schenectady areas. 

In video equipment one of these will he a 

new high -sensitivity pickup. Another will be widespread use of the RCA -developed 6AC7 tube hich makes 

possible 6 mc. band -width amplifiers with a gain of 20 per stage. There will be new cameras, new synchronizing 

generators, new control layouts- new equipment throughout that is simpler, more convenient and more efficient. 

BUY MORE WAR BONDS 

Telecasting a miniature set. De luxe 
studio cameras of the type shown here 
were built by RCA for NBC, CBS and 
others. These cameras use an iconoscope 
for pickup. Postwar cameras will use 
improved pickup tubes-will be smaller, 
lighter, less expensive. 

1 
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AVACnj experimenting with the incandescent 

lamp in 1883, noted that the hot carbon filament 

emitted an electric charge. When he put a positively 

charged electrode in the bulb, negatively charged 

particles were attracted to it from the filament. Later 

on, Fleming, intrigued by this mystery, invented the 

first electronic valve-all of which led to De Forest's 

invention of the Audion Tube. 

Similarly, Stancor Transformer design since its origin, 

has reflected the refinements of electronic research. 

This hourly accord with industry's needs 

and desires is a definite promise always 

of prime efficiency.. . 

SEND FOR NEW COMPLETE CATALOG 

STANCOR 
77a#td j4fuitetd 

STANDARD TRANSFORMER CORPORATION 

1500 NORTH HALSTED STREET CHICAGO 

Manufacturers of quality transformers, 
eactors, power packs and allied products 

for the electronic industries. 

the aberrations of the lens system. 
In the light microscope the tech- 
nical improvement of the lenses has 
reached a point where the latter 
factor can almost be disregarded. 
However, such instruments use or- 
dinary light with wavelengths in 
the range of 400 to 500 millimic- 
rons. Since a microscope cannot re- 
solve details which lie in size be- 
low approximately one-half the 
wavelength of the illumination 
used, it is obvious that there are 
many entities in nature which can- 
not be resolved by the light micro- 
scope. 

By the use of electrons which 
have associated with them a wave- 
length 100,000 times smaller than 

Electron micrograph of the malarial 
sporozoite which the malaria -carrying 

mosquito injects into its victim 

that of visible light, we have the 
possibility of observing everything 
in nature, even down to the struc- 
ture of the atoms themselves. In 
the electron microscope at its pres- 
ent stage of development, the lens 
aberrations prevents us from 
achieving this terrific resolution. 
We are, however, able to extend our 
vision to objects 100 times smaller 
than is possible with the light mi- 
croscope. 

In applying the electron micro- 
scope to bacteriology, we must of 
course be certain that the size, 
shape and structures we observe 
are real. In other words, we want 
to know how much of the structure 
observed in the electron microscope 
image is artifact-introduced by 
the washing, drying, introduction 
into a vacuum and bombardment 
by the electron beam. 

Preparation of Specimens 

The technique of preparing bac- 
teria and viruses for observation in 
the electron microscope is fairly 
simple. The essential factors in the 
work are those of cleanliness and 
control; that is, the suspension of 
bacteria used must be free from all 
except the smallest traces of the 
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®WI's Ne 
rt Seal .. 

imported from the 

UNITED STATES 

OF AMERICA 

and tell if with 
M EYE RCORD DECALS 
Millions of non -lend-lease items exported throughout the world, 
a basis for incalculable wartime and postwar goodwill-now can be 
uniformly identified as "made in the U.S.A!" - with this new, 
official red, white and blue Export Seal designed and recommended 
by the Office of War Information. 

Investigate Meyercord Decals for the reproduction of Export 
Seals or combination Seals and regular trademarks or nameplates. 
They provide highly legible product identification that last for the 
life of the product. They save time, cost, weight and metal, and re- 
quire no screws or rivets for application. They are durable, washable, 
and can be produced in any size, colors or design ... for application 
on rough, smooth or crinkled surfaces of any known commercial 
material. Billions are used all over the world. 

Tell the world "It's from the U.S.A." ...and use Meyercord Decals 
for low-cost reproduction of a multi -language program of product 
identification. Let us suggest combinations of the Seal with your 
own trademark. No obligation. Address Dept. 9-6 

L 

O. W. I's. new Export 
Seal may be used in any 
shape or size-in any 
language-alone or com- 
binedwith yourcom pany 
trademark or name- 
plate. O. W. I. does not 
sell this Export Seal. 
Purchase may be made 
from a source of the ex- 
porter's own choice. 

} UNITED STATES 

* OF AMERICA 

MADE BY 

J 

ACME PRODUCTS CO. 
CHICAGO, ILL., U.S.A. 

The nameplate illustrated demonstrates one 
of many ways in which the O. \V. I. Export 
Seal may be combined with your own trade- 
mark economically with Meyercord decals. 

This advertisement is published in cooperation with the 
Office of War Information. Full information regarding 
O.W.I.'s Export Seal Program may be obtained by 
writing to: Special Promotion Division, Office of War 
Information, 250 W. 57th St., New York (19), N. Y, 

mie MEYERCORD CO. 
5323 WEST LAKE STREET CHICAGO (44) ILLINOIS 

WORLD'S LEADING DECALCOMANIA MANUFACTURER 
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MODEL 402 
MULTIPLIER 

RC VUL 7tTER 
aetedoeia. 

410 

0.00002 TO 10,000 VOLTS 

This enormous range of voltages-five hundred 
million to one-is accurately covered by our 
Model 300 Electronic Voltmeter and some of the 
accessories shown above. Frequency range 10 to 
150,000 cycles. Accuracy 2% over most of the 
range. AC operation. Five decade ranges with 
logarithmic scale make readings especially easy. 
Uniform decibel scale also provided. May also 
be used as a highly stable amplifier, 70 DB 
gain, flat to 150,000 cycles. 

MODEL 220 
DECADE 

AMPLIFIER 

RALLANTINE LABORATORIES, !_NC. 
BOO\Tf)N, NUM JERSEY, U.S.A. 
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The primary function of a motor or dynamotor is to 
produce a specified type of mechanical or electrical energy. 
In the human body such energy, or muscular activity, is 
controlled by the nervous system which directs this force 
into useful work. Similarly, our units are built to be activated 
and controlled by a set of field coils, wound in each insiance 
to obtain a certain performance. 

Field windings in Eicor products may be series, shunt, or 
compound wound, depending on the desired output 
characteristics. Such factors as the size of wire, number of 
turns, and type of insulation, are then carefully calculated so as 
to produce field strength of optimum efficiency for each design. 
These coils are unit or gang wound on forms, taped, impreg- 
nated and baked, and then protectively sealed to withstand 
extremes of humidity. These operations produce windings 
sufficiently flexible for shaping and mounting without strain, 
assuring trouble -free excitation for the life of the unit. 

Properly designed and fabricated field windings represent 
only one of many important factors in building "specification" 
motors and dynamotors. Every detail of every operation is done 
with the same painstaking care. That's one more reason why 
Eicor products are so freqúently specified. 

g( ®i l'l 'C o 1501 

DYNAMOTORS D. C. MOTORS 

Export: Ad Auriema, 89 Broad St., New 

W. Congress St., Chicago, U.S.A. 

POWER PLANTS CONVERTERS 

York, U. S. A. Cable: Auriema, New York 

culture medium and must be free 
from inorganic salts-otherwise 
the final image will be obscured by 
meaningless structures. There are 
many techniques of preparation, all 
of which aim towards obtaining a 
fairly good dispersion of bacteria 
or viruses on an extremely thin 
structureless membrane which pro- 
vides the support in the microscope. 
One technique which is particu- 
larly good is as follows: Suppose 
we have bacteria growing on an 
agar slant. A wire loop is placed in 
sterile distilled water and removed 
so that a drop adheres to the loop. 
A sterile needle is then used to pick 
up a small quantity of bacteria from 
the surface of the culture. Care is 
taken to make sure that none of 
the culture medium is removed at 
the same time. This needle with 
the bacteria is passed through the 
drop of distilled water on the loop 
two or three times. As a result of 
this, a number of the bacteria be- 
come detached from the needle and 
are held in suspension in the drop. 
The loop is now passed over a two - 
hundred mesh wire screen which 
has suspended across its openings 
the thin supporting membrane. 
This screen is placed on a pedestal 
to facilitate dropping the loop over 
it. The small drop of water which 
is thus transferred from the loop 
to the wire screen dries and leaves 
the bacteria adhering to the col- 

lodion membrane. This is then 
placed in the electron microscope 
for observation. 

Effect of Vacuum on Specimens 

We have found that a great 
many bacteriologists rebel at the 
idea of examining the bacteria 
while they are in a vacuum. We, 
ourselves, do not feel that the va- 
cuum has any affect on the organ- 
isms if they were properly dried in 
the first place. To prove this, two 
light microscope pictures of some 
large organisms (B. subtilis) were 
made one by the usual smear and 
staining techniques, while the other 
was subjected to a vacuum between 
the smearing and staining. The 
two micrographs were identical. 

Effect of Electrons on Specimen 

The second factor to be consid- 
ered in the interpretation of an 
electron microscope image is the 
effect on the specimen of the elec- 

tron bombardment. If you study 
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The NEW RCA 

Type 715A 
Laboratory -type 

OSCILLOSCOPE 
Triggered Sweep and 

Time -Base Marker 
A "custom-built" design now available for the 
first time for general use-especially suited for 
war work-ideal for post-war problems. 

10 Important Features 
I Triggered sweep-individually triggered by each 

signal. 

2 Time -base marker; one microsecond intervals. 
3 Sinusoidal horizontal spot deflection at power 

line frequency with adjustable phase control. 
4 Extended frequency range - vertical amplifier 

flat to 10 megacycles. 

5 High vertical deflection sensitivity (.66 volts/ 
inch). 

6 Precisely compensated attenuator for vertical 
amplifier. 

7 Calibration meter to permit direct determination 
of amplitude of any voltage component in signal. 

8 Low input capacity and high input resistance 
for vertical amplifier. 

9 Complete absence of cross -coupling between 
horizontal and vertical deflection circuits. 

10 Regulated power supply to insure steady pattern 
on screen independent of line voltage changes. 

eik 
RADIO CORPORATION OF AMERICA 

RCA VICTOR DIVISION CAMDEN, N. J. 

LEADS THE WAY.. In Radio .. Television .. Tubes. . 

Phonographs.. Records.. Electronics 

1 Sudden condenser charge and 
subsequent discharge as seen on 2 Externally synchronized and expand- 

ed 50 times, revealing the true form 
3 The same charge, expanded 1000 

times, permits detailed observa- 
4 Applying a one -microsecond time - 

base marker allows determination ordinary oscilloscope. of one of the charges in Fig. 1. tion of the wave front. of time intervals during the cycle. 
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hundreds of hours in the sweat box 
The destructive moisture of New Guinea 
jungles or a London fog is duplicated in 

this high humidity chamber in the Utah 
laboratory. 

This "sweat" treatment is giving Utah 
parts being tested the chance to prove 
that they can take anything that exces- 

sive humidity can give them. 

As a result, there will be no breakdowns 
or a lack of efficiency when these parts 

encounter actual conditions in the field. 

Utah's complete testing laboratory is an 
important aid to Utah engineers in 
adapting new, war -created radio and elec- 

tronic developments to military needs 
today and in making them available for 

commercial requirements tomorrow. 

* * * 
Every Product Made for the Trade, by 
Utah,IsThoroughlyTested and Approved 

Keyed to "tomorrow's" demands; Utah transformers. 

speakers, vibrators, vitreous enamel resistors, wirewound controls, 

plugs, jacks, switches and small electric motors. 

Radio Products Company, 857 Orleans Street, Chicago 10, Illinois 
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PRESS WIRELESS 
jT TRANSMIllt 400W p, 

tytSS, 
Inc. 

ºAsts A VFxceig e0 
M ER TRANSMITTERS 

*HO POWER 

DIVER AND ARIO.13 
. EOOIPMENTEMS 

RAD 0 PRINTERS NM1 

WIODOPLEX 
ORITS 

..1 Etle 

CRAOWA 
D MACES ALS 

10 
PRDTKIACHINES D 

Q 
.RA 
.FACSIMILE 

'PIPES 
OF 

0Q1ß n 
S 

BMp OtM 
N1CAi1OMS 

EQBIPMEN 

CQMMU 

te lf3 t318 
lbje9 . .. 

.. .... 

Awarded to our 
Hicksville, Long Island Plant 
for outstanding Achievement 

r War Production 

s C s 

Now off to the wars, Press Wireless 
"400's" will be available for civilian 
service fronts when peace permits. 
Here is a versatile transmitter of ex- 
ceptional value for airport, police 
department, ship -to -shore and other 
exacting radio communication work. 

Continuous coverage throughout 
its frequency range of 2.1 to 18 
megacycles; both crystal and master 
oscillator frequency control with re- 
markable stability in the latter; better 
than 150 words per minute keying 
speed and automatic carrier control 
from remote point over two -wire tele- 
phone line are only a few of this 
transmitter's many outstanding serv- 
ice characteristics. 

The "400" is one of a number of 
units Press Wireless is manufacturing 
toward the development of complete 
radio communication systems of the 
highest economy and efficiency,- 
for war today,-for peace tomorrow. 

Soles Office, Manufacturing Division 
1475 BROADWAY, NEW YORK 18, N. Y. PRESS 1IIIEIESS,IN 435 N. MICHIGAN AVENUE, CHICAGO 

Executive Offices 

RIO DE JANEIRO . MONTEVIDEO BERNE SANTIAGO DE CHILE NEW YORK CHICAGO LOS ANGELES LONDON HAVANA 
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FOR 
EVERY 
RADIO 

ELECTRICAL 
AND 

ELECTRONIC 
USE 

Mica plays a vitally important part in 
rendering efficient the weapons of war. For 
instance, in dive bombers only mica spark 
plugs could withstand the tremendous 
changes in temperature. In submarines, 
only mica is suitable for certain parts of the 
engines and the torpedo mechanism. In 
tanks, mica is essential to best performance 
of radio tubes and condensers. 

FORD RADIO & MICA CORP. 
Joseph J. Long, President 

538 63rd Street Brooklyn, N. Y. 
Established 1917 Telephcne: Windsor 9-8300 

the electron microscope you find 
that the power incident on the area 
of the specimen being examined 
may be as high as 10 kw per square 
mm. Such concentrations of energy 
are almost astronomical in propor- 
tion to those encountered in every- 
day experiments and one might ex- 
pect some effect on an organism as 
delicate as a bacterium. However, 
there is another side to the ques- 
tion. An electron beam loses-on 
the average-only . one-half of its 

Scales of a malarial mosquito's wing. 
magnified by the RCA electron micro- 

scope 

energy on passing through an or- 
ganic layer 50 microns thick. But 
the total thickness of a bacterium 
after it has been dried is very sel- 
dom more than a quarter of a mi- 
cron. It is obvious that on passing 
through a bacterium the beam loses 
a negligible amount of energy. 
Since it is only the energy that is 
absorbed that is going to cause de- 
struction of the specimen, it ap- 
pears likely that there will be no 
effect on suitable specimens. 

Experimentally it can be easily 
demonstrated that the electron 
beam has no effect on the appear- 
ance of the organisms. A specimen 
was introduced in a microscope 
which had been previously adjusted 
and focused and the image was re- 
corded as soon as possible after the 
first turning on of the electron 
beam. The instrument was then al- 
lowed to run for two hours and the 
second exposure was made. The two 
images were identical, showing that 
the electron beam has no effect on 
normal, thin specimens. 

Another question which the bac- 
teriologists often ask is, "Does the 
electron beam kill the organism?" 
The answer is, of course, "Yes; 
definitely." It is well known that 
organisms subjected to electron 
bombardment of the intensity used 
in the electron microscope will not 
reproduce when placed on a culture 
media. This, however, does not con- 
stitute a difficulty in the electron 
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Te/!'/GTi1Z 4alib IN MINIATURE! 

gtW MIDGET 
AIR -WOUND INDUCTORS 

Now, for the first time, you can get 
B & W Air- Wound Coif in very small 
sizes from ßís" to 11/4" diameter, ii '/8" 
steps, and in winding pitches fran 44 
to 4 turns cr less per inch. Almost any 
type of mounting can ke supplied. 

ApplicatiDns for these. tiny co Is in- 
clude: coil switching tur-et assemblies; 
intermediate frequency transformers; 
high -frequency r -f stage (low -powered 
transmitter or receiver): all types of 
test equipment involvinc tuned r -f cir- 
cuits; high -frequency r -f chokes, and 
numerous others. 

The coils have a high Q, due to the 
almost total absence of insulating 
material in the electrical field. They are 
exceptionally light in weight and ex- 
tremely rigid. Normally wound with 
tinned copper wire in sines from #28 
to #14, they can also be supplied with 
coin silver, coin silver jacketed, bare 
copper, or phosphor broize wire. All 
types may be equipped with either 
fixed or variable internal or external 
coupling links, or other non-standard 
features. Samples on request to quan- 
tity users. Send us your sFecifications! 

BARKER & WILLIAMSON 
235 FAIRFIELD AVENUE UPPER DARBY, PA. 

AIR INDUCTORS VARIABLE CONDENSERS ELECTRONIC EQUIPMENT ASSEMBLIES 
Exclusive Expert Representatives: Linde'eves, Inc., l0 Rockefeller Plaza, New York, N. Y., U. S. A. 
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FREEWithout obligation, ask us to send 
you this handy -reference Folder File. 

It includes a description of our plastics engineering and 

molding services, with examples of functional design. 

- REPRESENTATIVES- 

DETROIT 2 
805-06 NEW CENTER BLDG. 

NEW YORK 1 

19 W. 34TH ST. 

LOS ANGELES 35 
1440 SO. ROBERTSON BLVD. 

CANADA 
A. & M. ACCESSORIES LTD. 

19 MELINDA ST., TORONTO 

744 W. HASTINGS ST. 

VANCOUVER 

1405 BISHOP ST., MONTREAL 
r 

ENG ENEERED 

An EXAMPLE of 
FUNCTIONAL DESIGN 

in PLASTICS 

s1 ss.11r'31, 
räarosrr 
rd++mcen,-c.T nroerrixc 

PLASTICS 
from Design to Complete Assembly 
Our specialty is the redesign of products and parts to permit maximum 

advantages from plastics, either as complete molded units or in combina- 

tion with complementary metals. 

In performing this service, we work closely with the engineering depart- 

ments of manufacturers whose products require functional application of 

molded plastics. 

With an experienced appreciation of the complementary values of plastics 

and metals, and complete facilities for designing, molding and assembling, 

we may be able to suggest improvements in your products. 

men HANVTAgUla223 
INCORPORATED 

INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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Thrust one end of a steel bar into an Ajax -Northrup heating coil 
and its surface becomes white hot in seconds - ready to quench 
for hardening. Or hold it in the coil until the white heat pene- 
trates, and the bar is ready to forge. 

Now consider that toughest heating job in your plant. Can you 
imagine passing the work continuously through a coil designed 
to give you just the heating pattern you want? 

Can you imagine doing that heating job in a matter of seconds 
instead of minutes, with practically no rejects, lower cost, mini- 
mum distortion, and ideal working conditions? 

It's being done every day with Ajax -Northrup high frequency 
equipment in jobs ranging all the way from drying coatings on 
welding rod, or bonding plastics, to heating 15 -inch tubes for 
spinning bombs, or stress -relieving steel pipe. 

Ajax -Northrup provides the experience that has successfully 
pioneered hundreds of unusual heating problems during a 
quarter of a century. Call on us when planning better heating 
on your production lines. 

AJAX-NORTHRUP 
HIGH -FREQUENCY 

AJAX ELECTROTHERMIC CORPORATION Ajax Park , 

ASSOCIATE COMPANIES ... THE AJAX METAL COMPANY. Non -Ferrous Ingot Metals. 

AJAX ELECTRIC FURNACE CORPORATION. Max -Wyatt IncuctIon Furnaces. 
AJAX ELECTRIC COMPANY. INC. Ajax-Naltgren Salt Bath Furnaces. 

AJAX ENGINEERING CORPORATION. Aluminum Melting Furnaces. 

-, 

A 20 -kw. Apax-Northrup tube converter provides power 
for hardening sprocket teeth above. Below, 6 kw. 
spark -gap set hardens ordnance part in 35 seconds. 

62 

HEATING 

MELTING 
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The draftsman's skilled 
fingers revel in the rose - 

soft sensitiveness of 
Dixon's Typhonite Eldora- 
do pencils. With every lead 
he draws with ease and 
sureness. No pencil dis- 
traction mars his satis- 
faction while he works 
with them, for Eldorado 
is the draftsman's 
drawing pencil. 

'Write for Your 
Complimentary Copy 

"I Shall Arise" -a portfolio 
of J pbonite Eldorado pen- 

cil reproductions by Samuel 

Chamberlain. Subjects are build- 

ings of art and historical impor- 

tance bombed by the Lufisraffe. 

TYPHON/TE 

ELDORADO 
Pencil Sales Department 59-J6, 

Joseph Dixon Crucible Company, Jersey City 3, N.J. 

microscope technique, since studies 
involving a change of morphology 
with time or environment can be 
carried out by the normal sampling 
method. Even in light microscopy 
this method must be used if high 
magnifications are desired. 

Staining of Organisms 

Another aspect of the prepara- 
tion of bacteriological specimens 
is the question of staining. In or- 
der to differentiate the morphology 
of an organism so that it can be ob- 
served with the high -power oil 
immersion microscope, it has been 
common practice to stain the or- 
ganisms with appropriate dyes. In 
the electron microscope this is not 
necessary-the structure of the or- 
ganism is shown up in the electron 
image by the differences in density 
which correspond to that structure. 
In fact, the electron microscope can 
be used to show that organisms 
which have been stained are some- 
times quite different in appearance 
from those which have not. How- 
ever, staining still has its uses in 
electron microscopy. It is possible 
to use the principle of selective 
staining to determine the chemical 
composition of the various parts of 
an organism. The stains used nor- 
mally for such a purpose contain 
some heavy elements so that a 
strong differentiation is obtained 
in the electronic image. 

Examples of Applications 

In the investigation of bacterial 
morphology, various types of bac- 
teria have been reexamined with 
the extra resolving power afforded 
by the electron microscope, such as 
the organism that grows on the 
walls of pipes carrying gasoline. 

Another logical study is the in- 
vestigation of the effect on bacteria 
of various germicidal chemicals. 
Many electron micrographs show- 
ing the effects of penicillin on 
staphylycoccus aureus have been 
taken. The technique used for ob- 
taining these pictures fitted in with 
the test for the potency of peni- 
cillin. A small cylinder of peni- 
cillin is placed on an agar plate cul- 
ture of staphylococcus. This causes 
a circular area of the growth to be 
inhibited. Samples of the surface 
of the agar plate were picked up 
from points outside and inside this 
inhibited area. 

When highly diluted penicillin is 
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"Rembran:lt =n hi_ studio" 
by Doti. Gererd 1613-75 

The Master Hand 
Inspired genius guided the minds and hands of 

Beat artists and craftsmen of early days. One com- 
parable, modern day masterpiece of far-reaching elec- 

tronic influence is the RAULAND High Powered Cathode 
Ray Tube, heart and brain of Television ... perfected 

to project scenes as they occur on full size theatre screens! 
Other noted results of RAULAND Electroneering* are Frequency Standards, 

Precision Tuning Condensers, Two -Way Radio, Intercommunicating and 
Sound Control Units, all custom -engineered for specific requirements. 

*Electroneering ... the RAULAND term embracing engineering vision, design and precision manufacture. 

RADIO RADAR SOUND COMMUNICATIONS TELEVISION, 

Electroneering is our business 

THE RAULAND CORPORATION CHICAGO 4i, ILLINOIS 
Buy War Bonds and Stamps! Rauland employees are still investing 10% of their salaries in War Bonds 
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'EON 

was earned 
ur reputation close toler- 

ance 
by doing difficult {{c molding 

an 
plastic mo 

fabricating. doing 

P'ease 

t 

ordinary 
type of as our 

the °rdlong run 
work,to devoted 

emirtolerance,ion 
o{ precision entire facilities are 

the product 
parts. 

problems plastics p n, ' 
prompt attention. 

_will 
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receive 

RA 
MtooLENECK N ' Y. 

436 E GK 
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GREAT NECK` 405 1,-e . 
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Crystal Blanks 
TO YOUR SPECIFICATIONS 

Crystal Products Company can supply Quartz Crystal 
blanks in any of the three stages of manufacture: (1) "rough - 
sawed" blanks, (2) "semi -finished" blanks, and (3) "electri- 
cally finished" blanks. 

"Rough -sawed" blanks are cut to the specified angles and 
roughly sawed to dimensions. 

"Semi -finished" blanks are blanks which have been 
brought to approximate dimensions by machine lapping, 
allowance being made for final hand finishing. 

"Electrically -finished" blanks are finished by hand to the 
frequency desired and electrically tested. 

All crystal blanks are cut to specifications from selected 
Brazilian quartz and guaranteed free from all impurities such 
as optical twinning, electrical twinning, bubbles, fractures, 
scratches, mineral inclusions, and other mechanical and 
electrical imperfections. Dimensions, temperature coeffi- 
cients, and frequencies are guaranteed within specifications 
listed. Send us your holders for replacement of crystal 
blanks to exact specifications. 

CTS COMPANY 
1519 McGee Street, Kansas City,Mo. 
Producers of Approved Precision Crystals 

for Radio Frequency Control 
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Where the Transformers of 

Tomorrow are Working Today 

In all branches of the service and in 

all parts of the world Transformers that 
will play a large part in the homes and 

industry of tomorrow are being tested 

today under the most severe conditions. 

Chicago Transformer is proud to be 

manufacturing and designing units of 
this type. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 WEST ADDISON STREET CHICAGO, I8 

added to the membrane on which 
some unknown bacteria from stag- 
nant water had been dried previ- 
ously, the penicillin completely 
clouded the picture in the vicinity 
of the bacteria, yet some appar- 
ently inorganic particles on the 
same membrane showed just as 
sharp and clear as they did if no 
penicillin were present. When the 
same experiment was tried with in- 
fluenza virus, the penicillin did not 
appear to affect the virus in any 
way. Similar experiments were car- 
ried out in an attempt to see the 
effect on pneumococcus (Type I) of 
sulfanilamide, and there was no 
apparent visible effect. 

The grape -like cluster at the left is a 
disease -causing bacteria before penicil- 
lin is applied. The effect of penicillin 

is shown at the right 

One of the most spectacular 
achievements of the electron mi- 
croscope in biology is to be found 
in the micrographs of the previ- 
ously sub -microscopic viruses. For 
instance, elementary bodies of 
vaccinia are no longer diffuse points 
of light as observed in the light 
microscope, but have real form and 
show a definite internal structure. If 
we go still smaller we come into the 
range of the plant viruses and the 
bacterial viruses or bacteriophage. 
Bacterial virus are only about 80 
to 100 millimicrons in total length 
or about 500 atoms long, yet they 
can be seen to have a heavy head 
with dense regions, plus a very fine 
short tail. 

By means of electron microscopy 
it has been possible to observe for 
the first time some of the actual 
processes which occur when bac- 
teria are lysed by the bacteriophage 
particles. The specimens were ob- 
tained by the sampling method, i.e., 
a small drop of a suspension of bac- 
teriophage particles was added to a 
small drop of a suspension of E. 
coli on the supporting screen. This 
was left for various lengths of time 
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WORTHY OF 

Peti4 aa* ir4 
The wires and cables you incorporate in your products 
must be every bit as dependable as the components you 
produce yourself. To back up our fighters today, and 
to back up your trade -mark in the peacetime battle of 
tomorrow, you can count on Roebling Electrical Wires 
and Cables. The conductors are drawn and stranded 
and laid with all the skill of years of wire specialization, 
Metal selection, insulation, finish are supervised with 
highest integrity. 

You can put your trade -mark, without hesitation, on 
any electrical product you make in which Roebling Wires 
or Cables carry the loads. 

JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 

Branches and Warehouses in Principal Cities 

WELDING ELECTRODE (ABLE, 

embodying thousands of 
separate wires made by 
Roebling to carry heavy 
electrical loads with 
extreme flexibility. 

PACEMAKER IN 
WIRE PRODUCTS 

WIRE ROPE AND STRAND FITTINGS AERIAL WIRE ROPE SYSTEMS COLD ROLLED STRIP ROUND AND SHAPED WIRE 
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES SUSPENSION BRIDGES AND CABLES ELECTRICAL WIRES AND CABLES 

WIRE CLOTH AND NETTING HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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GENERAL 
E L CTRONICS 

INC. 

NEW IMPROVED RECTIFIER . . . 
TO REPLACE THE 872 A .. WITH 

,ONLY A CHANGE IN SOCKET. . 

DR8OO8, with Longer Pins, Wider Base 

provides be ter filament contact and insures longer tube 
fe. The loiter pins and wider base of the DR8008 give 

positive fikarneet contact and eliminate almos- all pin 
resis-ance heretofore encountered with the 872A. 

Other notable mprovements such as dome type anode, 
glass boo , filament with large emission surface and 
oottom closed s-iield plate combine to give greaser dura- 
bility and performance, as well as (longer tube life. 

SPECIFICATION: 10,000 volt inverse peak. Extensively 
used for power supplies from 1,000 to 5,000 volt output. 
Current output: 2 tubes, 21/2 amperes. 

CHICAGO 47, 1917 NO. SPRINGFIELD AVE. 101 HAZEL STREET, PATERSON 3, N. J. EXPORT DEPT., 85 BROAD STREET, NEW YORK 4, N. Y. 
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CON DITIONS 

1 From room temperature to +120°F. and 95% relative humidity to a 
stabilized condition in 35 minutes and hold for 2 hours. 

2 Repeat cycle four times. 

3 Go to -95°F. in 100 minutes and hold for 1 hour. 

4 Increase temperature to +160°F. in 60 minutes and hold for 
2 hours. 

5 Return to room temperature. 

ACCOMPLISHMENT 

This test was completed with Model RTC-3AA equipped with Humidity 
Control, and without opening the door. All cycles were automatically 
controlled by previous manual setting. 

AMCOIL MAKES 
TESTS TO 

To accommodate 
monufacturers 

of 

parts, precision 
instruments n 

d 

radio Par American 
Coils 

has 
developed 

elproducts,this 
improved RTC-3AA 

Testing 

develop with Humidity Control. 

Testing Chamber 

Comp other 

it occupies less floor 

space than 
att ìn design, models and may be 

installed in le batteries for testing 
multiple 

component Pt 
This RTC-3AA 

Model is o self-con- 

tained unit with a testing oreo of 9 

YOUR ORDER 

cu. ft. The cabinet hos an insulated hole 

3" in diameter arranged so that various 

plugs for supplying electrical energy or 

mechanical 
movement 

to parts during 

operation 
may be installed. 

types ore equipped for 
O 
the testing P 

dryrher 

Amcoil h3'refrigeration for 
mechanical 

refrig ikons 

accu 

ice or service conditions 

with rsespect totaling 
humidity, 

with respect 
altitude, 

a from 7 to 
areas rung 

32 
32.d5 cold. ft.,s ag 

nd temperatures from 

F. to i 158.8` F. 

.9 

AT YOUR SERVICE 
AMCOIL engineers offer an authoritative consulting 
service to manufacturers interested in testing parts or 
instruments under various temperatures, pressures and 
humidity conditions. 

and then the action was stopped. 
The pictures showed very clearly 
how one or more phage particles 
become attached and possibly enter 
the bacterium, whereupon they 
multiply by what is still some un- 
known process. The final result is 
that the cell membrane of the bac- 
terium becomes weakened and de- 
stoyed until finally it bursts, throw- 
ing out the cell contents including 
around 150 newly formed bacterio- 
phage particles. 

One of the more important appli- 
cations of the light microscope to 
biology is in the study of tissues 
by ordinary histological techniques. 
Up to the present we have not 
found a completely satisfactory 
method by means of which the elec- 
tron microscope can be applied to 
this problem. Drying a cut -section 
almost completely destroys the finer 
details. Sections cannot be cut thin 
enough to provide sufficiently thin 
specimens for electron microscope 
observation. This, at present, is a 
major challenge to electron micro- 
scopy but we do not know when a 
solution will be forthcoming. 

The information provided by the 
electron microscope can be summed 
up by three words: size, shape and 
structure. In addition, the electron 
beam itself can be used to provide 
additional information through the 
techniques of electron diffraction. 

Electronic Gyro - 
Compass in Invasion 
FOR LANDING CRAFT, the Navy re- 
quired a lightweight compass that 
had to be non-magnetic and unaf- 
fected by electrical machinery, 
ship's structure, or by cargoes of 
tanks, guns, trucks and jeeps. 

Since 1921, engineers have been 
conducting experiments with 
smaller gyro -compass designs for 
small coastal boats. The problem 
was complicated by the assumption 
that there was a minimum limit be- 
yond which the size of a gyro -com- 
pass rotor could not go because of 
the mass necessary to be sensitive 
to the earth's gravitational force 
and the difficulty of building up a 
sufficient directive force (to over- 
come the friction of the vertical 
guide and other bearings) with a 
small rotor. 

Sperry engineers started with a 
small compass that had been built 

® 5633 
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AT LAST... g iAY we can tellet 
abort 

dislitoirLEVORATIONeete7thsta' 

.Nats 

30 YEARS OF SPECIALIZATION 
Through two wars and a quarter century of 
peace, we have designed and manufactured 
RELAYS and CONTROLS for U. S. Navy, 
Signal Corps, Coast Guard and leading 
radio equipment manufacturers . .. rang- 
ing from thumbnail -size relays to 50,000 
watt motor driven rephasing units. Give 
us a "try" at your relay problems. 

FREDERICK, MARYLAND 
RELAYS, CONTROLS, AND MAGNETIC DEVICES 
FOR ELECTRONIC & INDUSTRIAL APPLICATION 

SENSITIVE EQUIPMENT, 
in Modern Vehicles of War, 
takes a terrific beating from 
shock and vibration. ROTO- 
TROL, designed for just 
such conditions, has served 
thousands of planes, ships, 
tanks and other automotive 
equipment with absolute de- 
pendability. 

A NEW Bcaic UNIT DESIGN 

Operating on a rotating balanced prin- 
ciple, instead of the conventional 
method, ROTO-TROL assures depend- 
ability under the most severe operating 
conditions. 

WIDE ADAPTABILITY 
The basic unit (center of photo above) 
is adaptable to an infinite variety of 
wafer and multiple contact arrange- 
ments, some of which are shown here 
also. 

VIBRATION & SHOCK -PROOF 
Its rotating balanced feature makes it 
impervious to vibration and shock. For 
aviation, automotive and marine appli- 
cation it assures dependability under 
adverse conditions. 

RUGGED & COMPACT 
The basic ROTO-TROL unit 
measures only 21/2"x11/2"x 
13/4". Made of finest mate- 
rials, accurately machined. 
Cotton interwoven coils, im- 
pregnated and vacuum 
sealed. Each part propor- 
tioned in size for its specific 
function . . . a powerful, 
rugged, space -saving device. 

Write for FILE RE -46. 
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No trouble at all 
One of our customers wasn't satisfied with the way his terminal panels were 

coming through. Could we combine metal parts with bakelite to eliminate surface 

cracks ? Could we guarantee a good sharp lettering job on the panels ? Of course we 

could-this kind of work is right up our alley, one of our specialties. 

Metal and bakelite assemblies like these go through like clockwork at Ucinite. 

Our one -plant production helps customers to meet jacked -up delivery dates ; often 

turns single orders into regular business. And that, of course, is what we are after. 

The UCINITE CO. 
Newtonville 60, Mass. 

Division of United -Carr Fastener Corp. 

Specialists in RADIO & ELECTRONICS 

LAMINATED BAKELITE ASSEMBLIES 

CERAMIC SOCKETS BANANA PINS & 

JACKS PLUGS t CONNECTORS ETC. 
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Pease "22-16" 
Continuous Blueprint- 
ing and Processing Machine 
has an actual production speed 
of 20 feet per minute. Pease "22" (not 
illustrated) has a speed of 30 feet per minute. 

.04 

Pease "700" Continuous 
' Whiteprint (Dry Direct 
Process) Developing 
Machine only. 

Pease "K" Continuous 
Wet Direct Process De- 
veloping Attachment for 
complete Continuous 
Blueprinting and Proc- 
essing Machines. 

SPECIAL FEATURES 
FOUND ONLY ON 

PEASE BLUEPRINTING 
MACHINES 

"Vacuum -like" Contact smooths tracings, 

Sl 
Three 

Lamp 

prevents 
printing 15,Speed 20 

Lamp 

Control 

errors 
provides 

at 10,drier heat 
am - 

Control provides p seed and 
s 

burn 45 
pores, minimizes 

running p Arc Lame 

changes Actinic "N° -Break" instantane- 

ously 

arc, resume floats 
without breaking Water 

Wash 
minutes 

wrinkles, stains, 
Horizontal 

"floating" 
stains, 

grinbleed free from tension, prevents App 
Quick Change e from Blue- 

prints 

allows chang from 
Blue- 

prints economically 30 seconds con- 

trolled, 
Diameter 

Dying in thermostatically 
Drums, dry prints Drying 
gas or electricity, 

heated by 

"flat as hung wallpaper.," 

PES OF PUN 

WITH PEASE BLUE- 

PRINTING EQUIPMENT 

PEASE Continuous Blueprinting and Processing Machines can 
easily be adapted to meet any printmaking requirements. Using 
a Pease "22-16" Continuous Blueprinting Machine as basic equip- 
ment, you can have a complete printmaking department capable 
of producing any kind of tracing reproductions by simply using 
the Pease "700" Multazo Whiteprint (Dry Direct Process) Devel- 
oping Machine in conjunction with the printer only, or by add- 
ing the Pease "K" Continuous Wet Direct Process Developing 
Attachment to the equipment. 

PEASE "22-16" Continuous Blueprinting and Processing Ma- 
chine is fast, economical and easy to operate ... makes sharp, clear, 
contrasty Blueprints, Blueline Prints, Brownprints (Negatives) 
and Brownline Prints. 

PEASE "700" Continuous Multazo Whiteprint (Dry Direct 
Process) Developing Machine is a table model developer. Prints 
can be easily and quickly developed on it, after exposure on the 
Pease "22" Printer or any other printer. 
PEASE "K" Continuous \Vet Direct Process Developing Attach- 
ment, consisting of a developer tank, tray and rolls, is bolted 
directly to the printer to make Wet Direct Process Prints. The 
prints are dried and delivered in the same manner as blueprints. 
PEASE SENSITIZED PAPERS, made of carefully selected No. 1 

paper stock uniformly coated, assure you of sharp line Blueprints, 
Blueline Prints, Brownprints (Negatives), Brownline Prints and 
Multazo Whiteprints (Dry Direct Process). For your protection, 
every roll is wrapped in moisture -proof and light -proof jacket 
with rip -cord. 

'Virile for Literature and Prices .. 
No obligation, of course. 

THE C. F. PEASE COMPANY 
2639 WEST IRVING PARK ROAD CHICAGO 18, ILLINOIS 

e ̀ /e/seq`I!/aa/dsdóot aásul o9taeiry`/cióis. 
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&4/eitee> 
ALTEC-LANSING 

ACHIEVEMENTS 

1. Duplex Loud Speakers for high- 

est quality monitoring. 

2. Hermetically Sealed Trans- 
formers. 

3. Shielded Audio Transformers. 

4. High Q Chokes for Equalizers. 

S. 250 Watt P. A. Amplifiers. 

6. Limiting Amplifiers. 

7. Intermodulation Signal Gener- 
ators and Analyzers. 

8. Multi -cellular P. A. Horns. 

Nationally recognized engineering 

staffs ... years of practical exper- 

ience in sound research, application 

and perfectiòn ...selection, manu- 

facture and assembly of only the 

, highest quality materials and com- 

ponents guarantee these Altec- 

Lansing achievements as "new 

highs" in quality, performance and 

dependability. 

SEND FOR BULLETINS 

A technician adiusts a device locking 
the vertical ring to 3 "phantom ring" 
on the Sperry non-magnetic electronic 
gyro -compass. All the mechanism 
shows in this pho-ograph except tie 

voltage reçulator 

and tested under the supervision of 
Eric C. Sparling and William II. 
Hight in 1921. This experimental 
compass was modified with respect 
to an improved mercury ballistic 
and the substitution of an elec- 
tronic follow-up system for the old 
trolley -contactor system originally 
used. The result of tedious design- 
ing, building sample models, test- 
ing them on "torture machines" on 
shore and putting them through 
elaborate tests at sea is the Sperry 
Mark XVIII shown in the photo- 
graphs. 

The new compass stands at nor- 
mal height but is only 19 inches in 
diameter. Except for the voltage 

The lightweight electronic gyro -corn - 

pass is fitted into its binnacle 

HOTTHE 

iltfiRE" 
PRODUCTION STRIPPING 

IDEAL 

"Hot. Blade" 
WIRE STRIPPER 

Quickly strips cotton, silk, or 
rubber from fine stranded or 
solid wires. Insulation is burned 
(not cut) from wire by two elec- 
trically heated blades. No cut- 
ting or nicking of wire. 

IDEAL Electric 
MARKING TOOLS 
Permanently 
mark small 
parts and fin- 
ished prod- 
ucts. Prevent 
mistakes and 
errors. Used 
like a pencil. 
Make 7200 
strokes a minute. Available 
with diamond point for extra 
hard surfaces. 

IDEAL ELECTRIC ETCHER 
All purpose. Permanently 
marks all smooth surfaced 
steel, iron and their alloys. 4 

etching heats. 
Most complete line 

on the Market 
DETAILS ON REQUEST 

IDEAL c.2, 
IDEAL . COMMUTATOR DRESSER CO 

1631 Park Ave. Sycamore, Ill. 
Sales Offices in all Principal Cities 

In Canada: IRVING SMITH, LTD., Montreal, Quebec 

1210 TAR ALDO., HOLLYWOOD 28, CALIF. 
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IVällt Move35100S? . 
It's done by such mechanisms as you see in the picture. 

- --- They are called Lear Actuators. ÌI==j They are powerful. Some can push up to 75,000 pounds. 

They are light. That's a "must" in aircraft. 

They are small. They have to fit in available space. 

A good many preconceived notions had to go by the 
= board to meet all these requirements. For example, the 

little electric motor that runs them is full of revolutionary I engineering refinements. 

} 

Even this small actuator 
weigl ing but 3 C puuulIs 
can n ovc 72011 10un,I 

fast America's 
fightiag. 

WE wouldn't 
tell you bow 

secret. 

1 planes go. That's a military 

miles an hour. 

But we've all read it's well over 300 

an hour 

ir read too how they bit 700 or 800 

the a 

miles 

pressure. 
we've 

was peeled by 

in dives. And how pain 

ou ever stop to think that the plane's flaps and 

Did 1surely,and dependably 

controls have to work 

that? 

smoothly 

against pressure 

Every man and every minute we have now can't make all the motors and actuators that we - , deliver for Uncle Sam's aircraft. 
would like to 

But the da is coming 
to do. Y New jobs on 

when they will have different 
ea like p cetime 

wé re never ingoouan liners, or parproducts-perhaps 
ght of. g or things 

That is one reason 
for know who 

Can 
thisse 

an actuator 
or 

advertise/knee 

want to Mother 
reason 

is 
a motor like 

available , we 
ou 

these. 
the kind Y toknow 

have 
produced 

the 
king and eng;neeat 

there 
is 

some 250 Other 
kear P 

which 
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This year our armed forces need thirty-five 

per cent more communications equipment than 

in 1943. The men and women of this division are tackling 

their share of this biggest assignment yet, with the same 

enthusiasm they have shown from the start ... and with three 

years' practical experience behind them. 

They have good reason to be enthusiastic, for pictures, 

news stories, and soldiers returning from all over the world, 

tell of the heroic use that is being made of the equipment 

we turn out. 

Here is a group of skilled engineers, designers and pro- 

duction people who are proving their ability to handle a 

big and difficult assignment. We tell about it here because 

we think that is the kind of organization you will want to 

have working on your postwar needs, such as: 

COMMUNICATIONS SYSTEMS SIGNALING EQUIPMENT 

PRODUCTION CONTROL EQUIPMENT AND INSTRUMENTS 

HOSPITAL SYSTEMS ELECTRONIC EQUIPMENT PRECISION 

ELECTRICAL MANUFACTURING IGNITION SYSTEMS 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. 

Meriden, Connecticut 

r a 
218 

June 1944 - ELECTRONICS 

www.americanradiohistory.com



In MODERN X-RAY, costly tubes 

are protected with built-in CONSTANT VOLTAGE 

Voltage surges, which have been re- 
sponsible for the destruction of many 
costly X-ray tubes, no longer harass 
the operators of modern X-ray 
equipment. 

Recognizing this common enemy, 
design engineers of most leading 
manufacturers of X-ray equipment 
have incorporated SOLA Constant 
Voltage Transformers as a built-in 
part of their newer models, thus sub- 
stantially reducing one of the costly 
factors of X-ray work-tube re- 
placement. 

Economy of operation, however, 
is only one of the improvements 
made possible in X-ray by this de- 
pendable means of voltage control. 
In the de luxe push button model 

Con5tqs, 

of the F. Mattern Manufacturing 
Company illustrated above, the 
built-in SOLA Constant Voltage 
Transformer maintains a perfectly 
stabilized cathode temperature thus 
eliminating film distortion or foggi- 
ness and greatly reducing the chance 
for diagnostic error. 

During fluoroscopic examinations, 
patient and technician are protected 
against sudden intensification of 
rays. In X-ray treatments the exact 
dosage can be administered with no 
chance for error. 

With the expansion of the use of 
X-ray into vast new fields of indus- 
trial research, constant voltage has 
become mandatory. Here speed and 
accuracy in the examination and 

testing of basic elements, raw mate- 
rials and manufactured products 
must keep pace with the swiftly 
moving tempo of industry. 

Here is another typical example of 
improved product design made pos- 
sible by the SOLA Constant Voltage 
Transformer. As a built-in part of 
modern X-ray equipment it absorbs 
primary voltage fluctuations as great 
as 30`'; reducing them to the safe vol- 
tage limits as specified on the label. 

SOLA Constant Voltage Trans- 
formers require no supervision, are 
fully automatic and self -protecting 
against short circuit. Standard units 
are available in capacities from 10VA 
to 15KVA, or special units can be 
built to design specifications. 

To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin DCY-74 

Transformers fors ConstantVoltage Cold Cathode Lighting Mercury Lamps Series Lighting Fluorescent Lighting X -Ray Equipment Luminous Tube Signs 
Oil Burner Ignition Radio Power Controls Signal Systems Door Bells and Chimes etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, III. 
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F M & TELEVISION TOWERS 

regulator and the repeaters, all 
items of equipment, including the 
control panel, amplifier panel and 
motor generator, are contained 
within the binnacle. The repeater 
system employs the same repeaters 
as the Sperry Mark XIV merchant 
marine type gyro -compass. 

When installed on smaller vessels 
with extreme space limitations, the 
binnacle is split into upper and 
lower halves and placed in differ- 
ent locations on the ship. The top 
half with the sensitive element, the 
rotor and mechanism that actually 
do the job, may be installed at the 
steering station where it can be 
seen by the helmsman. The bottom 
half, with the control panel, ampli- 
fier panel, filter and motor gener- 
ator can be located some distance 
away where more space is avail- 
able. 

The new Sperry Mark XVIII 
gyro -compasses are in use today in 
various types of landing craft and 
submarine chasers. Some are also 
being used on merchant vessels. 

e e 

ELECTRONIC 
CAPACITOR WINDING 

MACHINE 

Even when operated by a beginner. 
this machine produces as many capaci- 
tors in one day as 24 operators would 
make by hand wound methods. Spoil- 
age of critical metal foil has decreased 
and production increased at Westing- 
house since electronic control was ap- 

plied to the machine 
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Warpage presents no problem to the many aircraft manufacturers who secure their doors 
and access panels with Camloc High Speed Fasteners. Camloc's patented stud assembly 
with its permanent cross pin is securely retained in the removable panel. Yet it can be 
quickly installed or removed as a unit. This permits individual selection for size at time 
of final assembly. Camloc's unique spring construction allows the stud an unusual range, 
giving complete coverage of grip thicknesses with a minimum number of stud lengths. 
When the needs of war no longer demand our entire production, an ever increasing list of 
industries will use Camloc fasteners. Write for catalog. 

Camloc Fasteners are comprised of three units, 
Stud Assembly, Grommet and Corn Collar. They 
are four to ten times faster in installation than 
similar devices. 

Camloc High Speed Fasteners óperate with a 
quarter turn of the screw driver. They secure doors 
and access panels in metal, plastic and plywood. 

IAC 
P 4/qh-88d 

FASTENERS 

Copr. 1944 Camloc Fastener Corporation 

CAMLOC FASTENER CORPORATION, 420 Lexington Ave., New York 17 - 5410 Wilshire Blvd., Los Angeles 36 

ELECTRONICS-June 1944 221 

www.americanradiohistory.com



AIL -Purpose Pocket Size Volt-Ohm-Milliammeter 
A new modernistic styled, compact unit that provides an answer to 
all Volt-Ohm-Milliammeter requirements. Incorporates all the 
testing facilities of larger, more costly equipment. A.C. and D.C. 
Volts 0-2.5-10-50-250-1000-5000 (D.C. at 10,000 ohms per 
volt; A.C. 1000 ohms per volt); 0-.1-1-10-100-1000 D.C. Milliam- 
peres, at 100. millivolts; 0-10 D.C. amperes at 100 millivolts; 
Resistance 0-400 Ohms (10 ohm center scale); 0-40,000 ohms 
(500 ohms center scale) 0-4 Megohms (50,000 ohm center scale). 
Self contained batteries. Selector switch control for all ranges. 

Completely insulated black molded case and panel, attractive 
streamlined design. (Leather carrying case also available to hold 
tester and accessories.) 

The Triplett Line-more comprehensive than ever-goes to- 
day for war needs but its exacting services in war assure 
you the final answer for post-war equipment requirements. 

Tri 
ttiffircii I STANDARDS AR 

DSARE 

SET BY 

BLUFFTON', 

leti 
INSTRUMENT CO. 

OhIO * * * 

Battery slides into place. 
Easily inserted or removed. 

Twenty position selector 
switch control for ali ranges. 
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WHEN YOUAND FORMICA 

ARE HONORABLY 
DISCHARGED 

YOU'LL WANT THIS VETERAN 
IN YOUR PEACETIME PRODUCT 

Formica laminated plastic is 30 years young, but 
a veteran with a long bright future before it helping 
you make better products for a better world. It 

passed the most rigid "physical" when it entered 
the armed services. It is serving in every branch on 
land, sea and in the air. It went through all the 
hells on all the fronts as parts of vehicles, planes, 
tanks, ships and communications equipment. It is 

coming back to you laden with stripes. 

It has met the severest tests in the most gruelling 

combat to which men and materials have ever been 
subjected. 

It is light for its great strength, non absorbent, acid 
resistant, and has good dielectric properties, ma- 

chinability, and comes in many grades with special 
properties. Why not investigate its applicability to 
your post war product now. 

"The Formica Story" is a moving picture in color 
showing the qualities of Formica, how it is made, 
how it is used. Available for meetings of engineers 
and executives. 

THE FORMICA INSULATION COMPANY, 4661 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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Follansbee pre -forged 

electrical sheets 

In generating stations, in substations and line trans- 
formers, in the heaviest motors of industry and the 
smallest in homes and offices, in radio transmission 
and receiving equipment-or wherever electrical 
sheets are used-Follansbee Pre -Forged Electrical 

Sheets are worthy components of the finest equip- 
ment American electrical genius has devised and built. 

The varied requirements for Electrical Sheets are 

met by Follansbee steelmakers. Highly skilled, 

using small basic open-hearth furnaces, they hit 
specifications on the nose. Then, using the exclusive 

Pre -Forging process, they forge the ingots into billets 

of uniform density-a quality that carries through 
to clean, ductile sheets of the very best electrical 

characteristics. 
No silicon sheet specifications are too difficult for 

Follansbee-check with Follansbee on your next 

order for Electrical Sheets. 

FOLLANSBEE STEEL CORPORATION 

Ill 
GENERAL OFFICES PITTSBURGH 30. PA. 

Sales Offices-New York, Rochester, Cleveland, Detroit, Milwaukee. 

Sales Agents-Chicago, Indianapolis, St. Louis, Nashville, Los Angeles; 

Toronto and Montreal, Can. Plants-Follansbee, W. Va. and Toronto, O. 

ALLOY BLOOMS. BILLETS. BARS. SHEETS & STRIP COLD ROLLED SHEETS & STRIP 

POLISHED BLUE SHEETS ELECTRICAL SHEETS & STRIP SEAMLESS TERNE ROLL ROOFING 

Fungus -Proofing 
(Continued, from page 93) 

ing values well under 15 -minutes. 
Of the 39 vehicles tested, all but 15 
had the desired drying rate. 
(d) Satisfactory Dielectric 

Strength. 
Of the systems studied, only four 

had wet dielectric strength under 
1000 volts -per -mil, and even these 
ranged from 700 to 900 volts -per - 
mil, which are considered good 
values. 
(e) Availability. 

Three vehicles proved better than 
the rest of the field, but unfortu- 
nately the raw materials were un- 
available in the required quantity. 

Fungicides 

Fungicides were tested for cor- 
rosive effect in aqueous and lacquer 
mediums, for heat stability, for 
wet and dry dielectric strength, and 
for fungicidal activity. 

One must realize that there are 
hundreds of thousands of fungus 
and mold species and that many 
become acclimatized to various 
types of poison, so that in time they 
actually thrive on what would or- 
dinarily be a lethal dose. Also, un- 
less a fungicide is selected that is 
effective on all commonly encoun- 
tered types, certain groups may in- 
crease more than is customary due 
to a lessened fight for survival 
against other groups. 

Another consideration in selec- 
ting a toxicant is the choice of one 
that kills before the mold com- 
mences to propagate. Mold between 
electrical contacts may, under oper- 
ating conditions of a radio set, form 
a serious conductive path due to the 
high concentration of water in the 
cells of the fungi. Even after death 
the carbohydrates contained in mold 
structure have a tendency to form 

A vibrator, tube and cable -connector, illus- 
trating how corrosion attacks in the tropics 

when such parts are untreated 
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four Inherent Stability ii, Capacite 
Excellent Retrace Characteristics 
Wide Range of Temperature Coefficient 
Close Tolerances 

Specify ERIE INSULATED CERAMICONS 

OVER eight years ago Erie Ceramicons brought 
new standards of stability to pre-war broadcast 

receivers. For war -time military communications 
equipment -hese compact, sturdy silver -ceramic ca- 
pacitors have been rendering excellent service in 
many critical applications that call for performance 
standards u7nr:reamed of when push - button tuning 
was in its iz_ancy. 

Today Erie insulated Ceramicons are available 
with basic characteristics that are essential for high 
frequency, F.M. and television applications. 

1. Inherent Capacity Stability: Silver electrodes are 
in intimate contact with ceramic dielectric, eliminat- 
ing any possibility of air or wax filled pockets 
between the two. 

2. Exi ellent Retrace Characteristics: Since the tem- 
perature coefficient is a function of the molecular 
structure of the ceramic dielectric, change in capacity 

FIR NIGH ACNIEVEMEN7 
IN GAP PRODUCTION 

. of Ceramicons with respect to temperature is definite 
and reproducable under normal operating condition., 

3. Wide Range of Temperature Coefficient: Erie Ce- 
ramicons are available in 10 standard temperature 
coefficients from +100 P/M/=C to -750 P/M/°C. 
Standard tolerance is ± 60 P/M/°C, or ± 15% which- 
ever is the greater, as determined by measurement a: 
+25°C and 85°C. Erie Ceramicons can be ind:- 
vidually checked in production quantities for tem- 
perature coefficient to much closer limits. 

4. Close Tolerances: Standard commerc:al capacity 
tolerance is ± .25 MMF or ± 1 %, whichever is greater 
Ceramicons are now being produced in large quanti- 
ties having capacity tolerances as close as ± 0.1 MMF. 

The Erie Engineering Department is continually 
working to further refine the characteristics of Erie 
Ceramicons. We will be glad to work with you on 
Ceramicons for commercial or special applications.. 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA,, 

* * * Let's All Back The Attack-Buy EXTRA War Bonds * * * 
ELECTRONZS-Jure 1944 225 

www.americanradiohistory.com



2ìa4-11 cf41 awl 

SEND FOR BULLETINS 

149 LE and 163 LE 

_ 

eesi% 

. e 
I 

r,l li7 
: 

I.,I ®I.`!4. 

...when a problem of voltage control arises. The broad 
experience of our engineers in voltage control for elec- 
tronic, industrial, and commercial applications assures the 
optimum design of a POWERSTAT variable transform- 
er or SECO automatic regulator for each requirement. 

If a standard unit* does not satisfy your needs a 
special unit can be designed. 

*Available in ratings up to 75 KVA for 115, 230, 
440 volt operation on single or polyphase circuits. 

SUPERIOR ELECTRIC COMPANY, 205 LAUREL ST., BRISTOL, CONNECTICUT 

SUPERIOR etw e0.01.1, 
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TO MEN WHO ARE THINKING ABOUT 

THE WORL OF TOMORROW: 

Remember the World's Fair of 1939-40? Remem 

ber the truly amazing things it promised us . . 

for the wonderful world to come? Well, all 

those phenomenal accomplishments of science... 

plus many that no one ever dared to even dream 

about in those halcyon days...will be ready for 

you when the time comes for conversion to peace- 

time production This forward -thinking organi - 

DIVISION OF... 
IMAG.UIRE INDUSTRIES, INC,, GREENWICN__STAMFORD BRIDGEPORT NEW MILFORD NEW Y 

zation ... one of the largest and most advanced in 

the Electronics field ... is now engaged all-out in 

war production But many of the developments 

in which it pioneered are readily adaptable to 

ultra -modern, automatic production methods 

Our Engineering Department will gladly collabo- 

rate with yours in determining now just what part 

Electronics will play in your World of Tomorrow. 

INDUSTRIES 
R 
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.- 1LjNE1vT 
RES13TORS 

cO. 

For Today's Vital Requirements 
and Tomorrow's Vast Complexities 

114 -RES -CO 

te Proof of the outstand- 
ing quality of these 
highly -accurate, pre- 

cision -made electronic components is 

their wide specification in communica- 
tion and control applications for every 
branch of the Armed Forces. The mul- 
tiple electrical and dimensional advan- 
tages of IN -RES -CO fixed and adjust- 
able resistors, meter shunts, choke coils, 
meter multipliers, solenoids and special 
coils-plus their mechanical rugged- 
ness and ingenuity of design-assures 

TYPE Pd ¡bea 
toting, moxiirtse s (ïce 
500,000 obma, z" ana 
diºme cr ï 
TYPE P-4 (left), one watt rettne 
maximum Ye3istanSe of and 
mºgohm, 1" tong and il:`-,"' 
diameter. .,. 

RESISTORS 
the extra degree of dependability re- 
quired for military successes. 

IN -RES -CO precision units are ideally 
suited for post-war plannings because 
each is application -designed for spe- 
cific functioning. By specialization, 
IN -RES -CO resistors are offered without 
price premium for their extra quality 
. . . custom windings at stock prices. 
Inquiries-for present essential, or fu- 
ture industrial needs - are invited. 
Literature on request. 

INSTRUMENT RESISTORS COMPANY 
25 AMITY STREET LITTLE FALLS, N. J. 
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a carbon path for electrical cur- 
rent. 

It was also necessary to consider 
toxic effects on humans, both during 
and after application, as many toxi- 
cants are apt to cause serious diffi- 
culties in industrial plants. As many 
applications may also be made in 
the field by men whose skin is es- 
pecially sensitive from long expo- 
sure in the tropics, and men having 
skin infections, minor wounds and 
abrasions, a toxicant with germi- 
cidal effect is particularly desirable. 

Mercury -Salt Tests 

Of the fungicides tested, an or- 
ganic mercury salt appeared to be 
most satisfactory, based on a bal- 
anced evaluation of all properties. 
Medical reports give the compound 
a clean bill of health regarding dan- 
ger from dermatitis. 

11111111.111111111111111111M11 

Another example of corrosion of a metal 
part, coupled with fungus growth on insu- 

lation 

For determining corrosive effects 
small panels were prepared and 
each was immersed in a saturated 
solution of the toxicants selected 
for test. The panels were of copper, 
low -carbon steel, cadmium -plated 
steel, silver-plated steel and two 
aluminum alloys. Tests were also 
made on rubber, neoprene and other 
materials going into completed com- 
munications equipment. 

The selected mercury salt showed 
high bactericidal value, non -reac- 
tive tendencies on parts, and in 
general the best average behavior. 
Satisfactory results were achieved 
when the mercury was incorpor- 
ated in organic vehicles, other than 
the selected lacquer. It also ex- 
hibited good thermal characteris- 
tics, and thermal stability is greatly 
to be desired as at high operating 
temperatures certain fungicides 

DIRL[0a,; 
..«,,moduces .449it 244a4te 

PILOT LIGHT 

A$SEBLIES 
COMPLETELY ASSEMBLED WITH 

G. E. or WESTINGHOUSE LAMPS 

The new Dialco plant is geared for 
redoubled production of high quality 
Pilot Light Assemblies, Warning and 
Signal Lights, and Paxel Lights for 
every purpose. 

Comprising over 300 types of units, 
:he Dialco line covers a1 applications 
'_n Aircraft, Marine, Electronic, Elec- 
-rical, and Industrial Apparatus. 

nñ Plus LAMPS... 
8 

To help speed producton, Dialco offers 
Pilot Lights completely assembled with 

'G.E. or Westinghouse Lamps any type or 
voltage. Samples submitted on request. 

?or guidance, we offer c copy of our 24 - 
page Catalogue, plus new Supplements 
. , . For the immediate solution of special 
problems, send or wire specifications. 
Your inquiry will receive a prompt, 
complete reply. 

DIRL LIGHT [O. 
9C0 BROADWAY NEW YORK 3, N. Y. 

Telephone; ALGONQUIN 4-5180-1-2-3 
Telegraph Address, Dial light eVUX New beak. 
Direct Western Union Teleprin er on prem ses. 
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CLARE "CUSTOM-BUILT" RELAYS 
Meet Most Exacting Demands 

ea. 

Clare Type C d.c. Relay 
with Plug -In Mounting. 

RES% STA PBs;E 3000 élitS, ' a9/ i l y I, Ii q " I/iIIAt- 

Double arm armature assem- 
bly of stainless steel shaft, 
operating in a marine brass 
yoke. Heelpiece, core and 
armature assembly are of 

magnet;c metal. 

Im e!"!M 

1,-f ,-I levee1 

I I 

High voltage spring pile-up 
insulators of special heat - 

treated Bakelite. Has mini- 
mum cold flow properties, low 
moisture absorption content 
and permits punching without 

cracks or checks. 

'k 

Elie .. 
FORM A 

FORM B 

FORM C 

FORM D I 
1 

1 T fii 
FORM E 

Contact springs employing any 
of these basic forms can be fur- 

nished. 

Contacts are welded to nickel 
silver springs by special proc- 
ess. May be of precious 
metals or alloys in 12 differ- 
ent standard or special types 

and sizes. 

Spring bushing insulators are 
made of Bakelite rod under 
patented process. Resist vi- 
bration and withstand heavy 

duty service. 

The Clare Type "C" Relay shown here may be 

"Custom -Built" to provide exactly the contact 
arrangements, the spring assemblies, or the type 

and size of contacts your special application 

calls for. 

This flexibility of Clare Type "C" Relays per- 

mits any combination of five basic contact 
forms; provides twelve different standard, or 

other special, types and sizes of contacts. 

Electrical and Production engineers have found 

this rugged, multiple contact relay of excep- 

tional value in such operations as sequence con- 

trol .of machine tools, for counting equipment, 
in electric eye controls, in radio and radar and 

in the operation of many other electronic devices. 

All Clare relays are carefully designed, well 

manufactured from best materials and precisely 

adjusted. These factors result in a relay which 

reduces overall relay cost, simplifies installation 

and insures better and more dependable per- 

formance. 

Clare engineers are ready at all times to assist 

you in developing a relay specifically "custom- 

built" to meet your requirements. Send for the 

Clare catalog and data book. C. P. Clare & 

Company, 4719 Sunnyside Avenue, Chicago 

(30), Illinois. Sales engineers in all principal 

cities. Cable address: CLARELAY. 

CLARE RELAYS 
"Custom -Built" Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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QUESTION: Will post-war radios give the same accurate 

tuning our armed forces now get? 

This should be considered in your manufacture of post-war 

radio sets. Because, today, our armed forces depend on 

communication sets giving absolute accurate tuning, and 

after the war you can bet they will look for the same re- 

ception in commercial sets. All types of war communication 

radios now use variable air condensers of Radio -Condenser 

Company, as they provide accurate, distinct tuning. Therefore, 

you will surely profit if you use our variable air condensers 

and push button tuning devices in your post-war radios. 

RADIO CONDENSER' CO. 
CAMDEN, N. J. 

RADIO CONDENSER CO. LTD., TORONTO, CAN. 

ELECTRONICS-June 1944 231 

www.americanradiohistory.com



MEASUREMENTS AROUND THE WDRLC 

In Egypt, Land of the Pyramids, 3.6 inches 

are described as an 

...a perfectly satisfactory kind of measure- 

ment for a carpenter or similar artisan. 

But NOT sufficiently accurate for the delicate 

calibrations used in radio and electronics. For 

such precise measurements, manufacturers and 

maintenance men have long depended upon 

Measuring - Testing - Calibrating Equipment 

to insure accuracy as dependable as that of the 

finest time -piece ever known. Monarch Equipment is 

Universally accepted for 

dependable performance. 

When conditions permit our return to peace -time 
production, our products will reflect the amazing 
progress made because of war -time research. 

MONARCH MFG. CO. 
2014 N. Major Ave. Chicago, III. 

tend to become inert, to vaporize, 
or to become corrosive. 

Protection of Parts 

Certain component parts are fre- 
quently subjected to unusual condi- 
tions before being placed in equip- 
ment. It was determined that such 
parts should, where possible, have 
special treatment during manufac- 
ture or, if this proves impractical, 
before being placed in storage in 
tropical climates. 

The requirements on thermal 
range, water resistance, solvent re- 
sistance, dielectric strength, power 
factor, dielectric constant and 
fungicidity were established and 
three experimental hot -melt com- 
pounds were developed. One proved 
to have excellent all-round charac- 
teristics. 

Coatings of the type referred to 
are of particular value for capaci- 
tors. Where leads are apt to cut 
through standard coatings, the hot - 
melt is sufficiently flexible so that 
it bends without cutting or ruptur- 
ing. It contains a toxicant that is 
not affected by heat and has no 
tendency to vaporize or cause der- 
matitis. 

Tests were made on vinylite - 
molded silvered -mica capacitors of 
from 800 to 1400 µµf. Half of the 
samples were heavily varnished 
and baked for moisture -protection 
before molding in vinylite; the bal- 
ance were untreated before mold- 
ing. 

One special study involved the 
moisture -proofing of molded or 
laminated phenolic parts. A specifi- 
cation is now being written recom- 
mending a special type of baking 
varnish as a moisture -proofing 
fungicidal coating having the high 
degree of adhesion required to pro- 
tect phenolic parts from reactions 
mentioned previously. After phe- 
nolic pieces have been cut to size 
and punched this coating is ap- 
plied by dipping or spraying and 
seals the edges and punch -holes. 
The hardware is then attached. 

The testing of protective meth- 
ods other than the use of organic 
coatings is now proceeding under 
actual tropical operating condi- 
tions. Several types of volatile 
fungicidal salts and dessicants have 
been placed in sets, but it is still 
too early to have any definite opin- 
ions regarding their value. 
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Lumarith insulation protects against 

THE PLACK HAND OF CORROSION... 

WHEREVER WIRING APPLICATIONS are exposed to 

conditions which ordinarily cause electro -chemical 
corrosion, Lumarith (cellulose acetate) insulation is 

particularly desirable. Guarded by Lumarith even 
hair -like copper wire shows no more corrosion than 
when suspended in free air. 

Lumarith has excellent dielectric strength. A new 
development-a special matte-finish-needs no lubri- 

cation and allows more elongation, a big plus in wind- 

ing production. 

Film ... Foil ... Molding materiai and other forms 

.Reg. U. S. Pat. OP. 

It's really exciting news, Lumarith. Send for special 

new booklet packed with potent facts: "Lumarith for 

the Electrical Industry." Celanese Celluloid Corpo- 

ration, The First Name in Plastics, a division of Cel- 

anese Corporation of America, 180 Madison Avenue, 

New York City 16. 

LU. MAR 11H 
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THE ELECTRON ART 

Fields of Air -Core Coils and Applications to R -F Heating 234 

Visualizing Centimeter Waves 258 

Fields of Air -Core Coils and 
Applications to R -F Heating 

By GEORGE H. BROWN 
RCA Laboratories 
Princeton, N. J. 

THE WRITER WAS ASKED to abstract 
the most important parts of Kirk- 
patrick's paper* for the readers of 
ELECTRONICS. In performing this 
task, some change has been made 
in the notation of the original pa- 
per, and the expressions set forth 
will show the magnetic intensity 
expressed in ampere -turns per 
centimeter rather than the flux 
density in gauss. The expressions 
given by Kirkpatrick have been al- 
tered in form. The writer believes 
that the equations may prove more 
generally useful with this modifi- 
cation. 

In the practice of induction heat- 
ing, the coils which are used to in- 
duce currents in the work are in 
general small compared to the 
wavelength. In this restricted case, 
it is then possible to neglect the 
radiation term in the magnetic field 
distribution. That is, in formulat- 
ing the magnetic field intensity 
from the well-known vector poten- 
tial, it is not necessary to retard 
the potential ; the phase delay due 
to the finite velocity of propagation 
of the waves may be neglected. 
Then the magnetic field intensity 
distribution expressions are inde- 
pendent of frequency. Kirkpatrick 
has made use of this fact to develop 
expressions for the magnetic field 
intensities along the axis of a num- 
ber of coils which are of interest in 
induction heating of vacuum tube 
parts. 

First consider the circular helix 
of Fig. 1. On the axis of the coil, at 
the point 0, the strongest compon- 
ent of magnetic intensity is along 

Kirkpatrick, C. B. The Magnetic Induc- 
tion Field of Air Core Coils and Its Appli- 
cation to High -Frequency Heating in Valve 
Manufacture, A.W.A. Technical Review 
(Australia), 5, No. 6, Dec., 1941. p. 229-250. 
Reprinted in Wireless Engineer, Aug., 1943, 
p. 372-382. 

The product NI has been intro- 
duced because of the fact that, with 
loose coupling to the load, the total 
ampere -turns in the coil are deter- 
mined by the particular vacuum 
tubes used in the oscillator. That 
is, the current in the primary tank 
circuit of the oscillator depends oil 
tube characteristics, but this cur- 
rent may be stepped up in the work 
coil by means of suitably designed 
transformers. 

The magnetic intensity at the ex- 
act center of the helix may be de- 
termined from Eq. (2) by setting 
D equal to zero. Then 

NI 
H. - (3) 

'I L2 + 4r2 

To examine the variation of mag- 
netic intensity as we move along 
the axis, we need only investigate 
the behavior of a factor, M, where 

II, = M X NI/L (4) 

and 

M= 

(9L+2) 1 

Fig. 1-Helical heating coil 

the axis. This component of mag- 
netic intensity is along the axis. 
This component is 

( 2) 
l5) 

H. (ampere turns per cm) = 
nl Z, Z, 

2 [ r2 11 Z2, + r2 

where n = pitch of the coil in turns 
per cm, N = total number of turns 
on coil, L = length of coil (cm), 
N = nL, r - radius of coil (cm), 
Zo = distance from near end of coil 
to point 0 (cm), Z, = distance 
from far end of coil to point O 

(cm) , and I - current in coil 
(amperes) . 

(It should be noted that Z should 
be regarded algebraically. When 
the point O moves into the coil, Z, 
becomes negative.) If we measure 
distance from the center of the coil 
to point O and call this distance D, 
Eq. (1) may be rewritten in a more 
useful form 

(1) 

H, = 
nl r (D + L/2) (D - L/2) l 
2 NI(D+L/2)2+r2 1.1(D-L/2)2+r2J 

NI 
= 2L X 

The variation with M as a f unc- 
tion of D/L is shown in Fig. 2, for 
a number of values of r/L. We see 
from these curves that a large coil 
radius results in low values of mag- 
netic intensity within the coil, with 
a slow falling off as we move away 
from the coil, while a coil of small 
radius yields high intensities 
within the coil with a sharp decline 
as we move out of the coil. 

It is interesting to examine Eq. 
(5) to determine an optimum value 

10 

08 

06 

04 

02 

o 

_ 

1' 

M 

o 

-+- r 

- -- ir/L= 
-.. i, 1 

.. r/L=4 r 
1.0 20 30 

D + L/2 (D - L/2) D/L 

(D + L/2)2 + r2 (D -L/2)2+ r2 Fig. 2-Variation of the factor M, given 
(2) in Eq. (5) 
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HMllTIE EXPERIENCE 
/MAKES A DIFFERENCE 

You get the benefit of Ohmite experience in meeting 
the varied requirements of innumerable applications 

. in pioneering new rheostat, resistor and tap switch 
developments ... in producing the widest range of 

types and sizes to answer every control need. Add to 
this, the long service -record of Ohmite Units-their 

proved ability to function under the most severe 
operating conditions. 

Such experience in resistance control is invaluable to 
engineers designing new devices to defeat the enemy 

or planning new products for the postwar era. 

Your Answer Book to Resistance Problems 

Write on company letterhead for helpful 
96 -page Industrial Catalog and Engineering 
Manual No. 40. 

OHMITE MANUFACTURING COMPANY 
Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches 

4818 FLOURNOY STREET * CHICAGO 44, U. S. A. 

aez. wukO q kAp 4 E 
RHEOSTATS RESISTORS TAP SWITCHES 
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This tube is ideally suited for many in- 

dustrial applications.... Among them, 

handling primary currents of many small 

resistance welders, light control, arc 

welding control, etc. Also, 
ll avions and 

capa- 

bly in motor control app 
other industrial equipment such as con- 

trol rectifiers. with 
Minimum internal heating withmaxi- 

mum 
long-life 

rectifier efficiency. 
cfor standing the 

product built especially 
gaff of all industrial requirements. Bul- 

letin 118 gladlyent on re 

This is only one of the great variety of 

Cetron Rectifiers, Phototubes and Elec- 

tronic 
If - 

tronic Tubes. Ask for catalog. you 

need a special tube, let us explain howh 
this 

our engineers can serve you 

regard. 

LET THIS CARTON 
BE YOUR 

GUIDE TO QUALITY 

The familiar orange and blue package 
guarantees the tube therein will give long - 
life, dependable service. 

CONTINENTAL ELECTRIC COMPANY 
CHICAGO OFFICE 

903 MERCHANDISE MART GENEVA, ILL. NEW YORK OFFICE 
265 W 14th ST. 
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For Economical, Efficient Battery 
Charging-In Building, Testing and 
Repairing Equipment Wherever 
DC Power is Required. 

Back tilt r_'track 
Buy 11 "a: Bond. 

High Current Low Voltage 
Mallory General Utility DC Power Supply 

This General Utility DC Power Supply is designed to replace 
batteries, battery carts and motor generators on assembly 
lines, in laboratories, maintenance departments, or wherever 
DC power is required. Though built for heavy duty, it 
requires no foundations for installation-you merely roll it 
to the desired location, and plug into a 230 volt 3 phase AC 
outlet (460 volt models available on special quotation). 

The General Utility unit provides adequate, dependable DC 
power for manufacturing, testing and repairing electrical 
communications and electronic equipment in aircraft and 
other mobile units employing 12 or 24 volt systems. In fact, 
circuits are arranged to deliver 12 and 24 volts simultaneously. 

Mallory "Time -Tried and Proven" magnesium copper 
sulphide rectifiers provide noiseless operation with no moving 
parts. For further information, see your Mallory distributor 
or write direct. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

*Rerto.tarter is the registered trademark of P. R. Mallory & (;o.. lnr.. 
or rectifier unit. for use in starting internal combustion rapins.. 

MA 
MAGNESIUM CO PPER SULPHIDE RECTFFIERS- O STATIONARY AND PORTABLE D. C. POWER SUPPLIES- 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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MR. LITTLE and W 

z 

N 

MR. 
W 

BIG 
One wants radio and electronic components and 

equipment in dozen units-the other calls for 

hundreds. One needs help on priorities-the other 

has a ticklish technical problem. One can use 

non -critical parts-the other asks for made-to-order 

apparatus. Big or little, whatever the requirements, 

Lafayette Radio Corporation acts as a friendly 

cooperative agent. As leaders in the field, 

we have the confidence of leaders. We service industry, 

government agencies, the military forces, 

schools, laboratories, dealers, etc. Why don't you, 

too, get acquainted with the Lafayette Radio 

Corporation's method of doing business? 

Vote/ Write or wire for our new 8 -page circular listing needed radio 
ports, available for immediate delivery . . . coils, controls, speakers, 

condensers, relays, switches, resistors, transformers, etc. All merchandise 

subject to prior sale. Dept. G-6. 

11,1cujetteetc& Coe 
901 W. Jackson Blvd., Chicago 7, Illinois * 265 Peachtree Street, Atlanta 3, Georgia 

of the radius, r, when the distance, 
D, is fixed. Equation (5) is then 
differentiated with respect to r and 
the result set equal to zero. This 
yields the optimum value of 9 : 

L.°pti-( 2\(DL2)]1/s 

( 1/2 + 124/14' (6) 

The optimum value of r/L as a 
function of D/L is shown in Fig. 3. 
It is seen that for values of D/L 
greater than 2, the optimum value 
of r/L is 

r/L = 1l 2 D/L (7) 

Figure 4 shows the maximum 
values of M that may be obtained, 
when the conditions of Eq. (6) pre- 
vail. 

At times, when a metal part in- 
side a vacuum tube is to be heated, 
the limiting factor in coil spacing 

12 

II 

lo 

9 

8 

7 

6 

5 

J 
N. 

0 
I- 

- 

4 

3 

2 

D/L 

0 
I 2 3 4 5 6 7 8 9 

Fig. 3-This diagram shows the opti- 
mum value of the radius of a helical 
coil as a function of the dimension D, 

with the coil length fixed 

is determined by the location of the 
metal part in the glass envelope. 
This fixes the dimension, Zo, in 
Fig. 1. Then we may rewrite Eq. 
(4) as 

H. = (NI/Za) (Z./L) M (8) 

Remembering that Zo/L equals 
(D/L) -0.5 and making use of the 
maximum value of M shown in Fig. 
4, Fig. 5 was constructed, which 
shows the maximum value of the 
factor (Zo/L) M where the radius 
has been made to be optimum in 
accordance with Fig. 3. This curve 
shows that the maximum intensity 
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DESIGNED FOR HEAVY DUTY 

with "National" Graphite Anodes 

IN VITAL INDUSTRIES all over the United 
States, electronic tubes like this are doing 
heavy duty. They supply the high currents 
used in spot or seam welding of aluminum 
alloys, stainless steel and many other types 
of metal. In many installations they have re- 
placed rotating machinery for rectifying alter- 
nating current into direct current. 

With a tube carrying such heavy current 
there is danger of plate overheating. This is 

just one of the reasons why "National" graph- 
ite anodes are installed. They are made to 
highest standards of purity-giving nearly 

perfect heat radiation plus minimum arc -back. 
"National" graphite elements do not fuse, 

soften or warp. Low operating temperature 
reflects less heat to the filament and reduces 
warpage of other tube parts. And the graphite 
itself helps keep the interior of both vacuum 
and gas -filled tubes uncontaminated. 

"National" graphite elements are available 
for all types of electronic tubes. Our repre- 
sentatives are available to discuss with tube 
manufacturers the advantages of choosing 
"National" graphite electronic products. 
* BUY UNITED STATES WAR BONDS * 

The word "National" is a registered trade -mark of National Carbon Company, Inc. 

NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 

Li ol 

240 

CARBON PRODUCTS DIVISION, Cleveland 1, Ohlo New York Pittsburgh Chicago San Francisco 
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RAPID -READING ROLLCALL of 

Irvington INSULATING Materials 

PLASTIC TUBINGS 

Flexible extruded plastic tub- 
ings with excellent electrical 
and physical properties, suitable 
for use over a wide range of 
temperatures. Special types with 
low power factor for h. f. appli- 
cations, such as Styraloy and 
Polyethylene. 

VARNISHED " TUBING$ 

A complete line of flexible var- 
nished tubings, meeting VTA 
and ASTM Standards, and 
including saturated sleevings, 
radio spaghetti, and varnished 
Fiberglas tubings and sleevings. 

WIRE MARKERS 

Clearly marked plastic or var- 
nished markers for speedy wire 
identification and quick assem- 
by of complicated equipment. 

VARNISHES 

A full range of insulating var- 
nishes answering both ordinary 
and many special requirements. 
Catalog H2 describes each type 
in detail. 

*- . 
1Pr'' 

Here is a quick over-all glimpse of Irvington's 
service to manufacturers in the electronic field. 

What you see and read on this page merely high- 
lights the many Irvington products currently, 
available. Detailed product information to ro 
out the picture will be sent on request. 

What cannot be shown is the knowledge behin 
ch product - the continuous and expanding 
search aimed at product improvement and 

development of new materials to meet the chang- 
ing needs of industry. 

Irvington products - and the recommendations 
of Irvington technicians-have supplied the answer 
to many insulation problems. Enlist the assistance 
of both, today. Write Irvington Varnish fr Insu. 
lator Co., Irvington, New Jersey. Dept. 106. 

VARNISHED CAMBRIC 

Widely used Irvington Varnished 
Cambric and Tape are obtainable 
in either black or yellow, in 
Straight. Cut or Seamless Bias 
form, and in a choice of several 
finishes. 

ALTERNATES FOR 
EQ_ SI. 

Include Yellow Varnished Nylon, 
Yellow Varnished Rayon, and 
thin Varnished Cambric, Style 
SIC. The last is available in black 
or yellow and can be furnished 
in continuous length rolls in 
Seamless Bias or Straight Cut 
form. 

VARNISHED PAPERS 

Range extends from thin con- 
denser tissues and 100% rag to 
Kraft papers. All types are highly 
resistant to heat, oil and moisture. 

1111111kUNCHINGS111 

Fabricated pieces of Varnished 
Cambric, Canvas, Paper, Slot 
Insulation, etc. Dies available for 
many useful shapes; dies for 
special shapes constructed to 
specifications. 

IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U. S. A. 

Plants at Irvington, N. J. 8 Hamilton, Ontario, Canada Representatives in 20 principal cities 
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peniperfects new 

DISCONNECT for automatic pilot 

It wasn't so long ago that planes were 
equipped with a part that was made to be 
broken-a shear -link that tore when the 
automatic pilot mechanism jammed. And 
replacing that shear -link was a job that re- 
quired time, tools and a stock of parts. 

Today, the function of the shear -link has 
been taken over by the Sperti DISCONNECT 

which releases, not tears, at a pressure of 
40 pounds. 

It can be re -connected in flight in a second, 
even by a crewman wearing heavy gloves. 
No spare parts, no tools required. And the 
re -connection can be made hundreds 'of 
times since the DISCONNECT lasts indefinitely. 

Developed by the engineers of Sperti, Inc., 
the DISCONNECT is but one in a series of 
advances made to hurry the day of victory 
and peace. 

Out of such practical ingenuity will come 
new advances for the peacetime world, new 
applications for wartime discoveries. 

It is suggested that you maintain a contact 
with Sperti, Inc., so that you may be kept 
informed of the progress of research in elec- 
tronics, irradiation, fluorescent lighting and 
related fields in which the laboratories be- 
yond Sperti are now engaged in scientific 
inquiry. 

RESEARCH, DEVELOPMENT, MANUFACTURING, CINCINNATI, OHIO 

0.6 

4 

0.2 

0 10 20 30 
D/L 

Fig. 4-Maximum values of the factor 
M, when the optimum radii shown in 

Fig. 3 are used 

is obtained by making Z,/L as large 
as possible. Since Z. is fixed, we 
must make L very small. This in- 
dicates that a single -turn coil with 
a radius equal to V2 Z. is the 
proper choice for maximum in- 
tensity. In this limiting case, the 
magnetic intensity is 

H, = 0.1925 //Z, (9) 

The action of a single -turn coil 
may be studied by setting N equal 
to unity in Eq. (2) and placing L 
equal to zero in the same equation. 
This makes the equation indeter- 
minate, but differentiating numera- 
tor and denominator results in the 
following expression : 

/ ) 
(10) H= 2 

[1 
+((r 

We have seen that the single- 
turn coil may be useful for getting 
close to the work. There are, how- 
ever, applications in which the field 
should be spread over a surface 
where the single turn may afford 
too much concentration. Also, 
where adequate transformers are 
not available, it may be desirable 
to use a flat multi -turn coil to pro- 
vide the necessary number of am- 
pere -turns. A coil of this type 
which lends itself to analysis is the 
Equidistant Spiral or the Spiral of 
Archimedes. Here a point moving 
on the coil travels so that the radial 

2 3 4 5 6 7 

ZoA 

Fig. 5-Maximum field factor when 
spacing to work is fixed 
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reasons why 

MARCO 
RADIO MASTS AND TOWERS 

SOLVE YOUR PROBLEMS 
(PRESENT OR POSTWAq) 

LOW 

TRANSPORTATION 

COST 

MINIMUM 

ERECTION 

COST 

3 
Can be erected 

with 
INEXPERIENCED 

LABOR 

4 

Me w. OBI B~ 

IGHT SMALL 

WEIGHT PACKAGE 

EASY 

ERECTIQ L 
PORTABLE 

1 

IJ 

Can be erected 
under 

ADVERSE 
CONDITIONS 

MI WWI a! a+w a! 111 1 
EXTREME RIGID 

ST T . 

MI WNW WWI 

/ , 
/usf r at 

is 
t 
h 
eHARCO 

SPFFD KING' 
. 

oe./escopi 

'host 

á' can berected 

lbs., 
(in a/rnuOo/bs) ahdéccupies 

3opin9 de spCqésonly 

C- 

: ..... ._ . 

shipping 

Whatever your Radio Mast and 
Tower problems may be . . . 

HARCO can solve them with a 

variety of designs or can build 
to meet your exact engineering 
specifications or needs. These 

Masts or Towers ... of triangu- 
lar or square construction . . . 

may be obtained with or without 
guys. They may be straight or 
tapered ... with or without tele- 
scopic design, and may be ar- 
ranged for ground assembly, if 
desired. 

All HARCO Masts and Towers are 
easy to put up ... they are de- 
signed and built for lower trans- 
portation and erection costs as 
well as for erection by inexperi- 
enced labor under all conditions. 

Please send complete design 
specifications when inquiring for 
detailed information. 

TEEL CONSTRUCTION CO., INC. 
ELIZABETH 4, NEW JERSEY 
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IN EVERY NEEDED 
Sll 

Needed Purp0 
fo,Every 

SELENIUM RECTIFIER PLATES are 

made in diameters from 3/4 inch 

to 4% inches. B -L Copper Sulphide Junc- 

tions are made from 1/2 inch to 1 3/4 inch. 

We assemble these elements into stacks of 

varying sizes, to do innumerable power - 

conversion jobs. Typical applications of 

B -L Metallic Rectifiers range all the way 

from tiny stacks for sensitive control de- 

vices to huge assemblies for giant indus- 

trial power units. 

No matter what rectifier applications you 

are considering, B -L will be glad to work 

with you. Selenium and Copper Sulphide 

Rectifiers for all needs are available. 

Write for Bulletin No. 98 

Designers & manufacturers of Copper Sulphide & Selenium Rectifiers, Battery Chargers, and D. C. Power Supplies for practically every requirement. 
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Parts by the 
MILLION IN PLASTIC 

PLUGS & 
CONNECTORS 
Signal Corps Navy Specifications 

Types: PL NAF 

50-A 
54 
55 
56 
58 
59 
60 

61 
62 
63 
64 
65 
67 
68 

74 
76 
77 

104 
108 
109 
112 

114 150 
119 159 
120 160 
124 291-A 
125 354 
127 
149 

1136-1 

No. 
212938-1 

PLP PLO PIS 

56 65 56 65 56 64 
59 67 59 67 59 65 
60 74 60 74 60 74 
61 76 61 76 61 76 
62 77 62 77 62 77 
63 104 63 104 63 104 
64 64 

OTHER DESIGNS TO ORDER 

Remler injection molding machine. 
Other complete facilities to handle 

every type of plastic molding. 

REMLER PIONEERED custom molding in the West and 
the electronic experience of this organization goes back to 
1918 and ship wireless. Today Remler manufactures complete 
sound transmitting systems, radio ... plugs and connectors. 
Complete facilities frequently permit quotations at lower 
prices. Other manufacturers with war assignments beyond 
their capacity are invited to entrust part of the work to 
Remler. Phone or wire if we can be of assistance. 

REMLER COMPANY, LTD. 2101 Bryant St. San Francisco, 10, Calif. 

REMLER 
SINCE 1918 

-Announcing S Communication 4uipment 
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ABBOTT 

ADVANCE 

AEROVOX 

ALADDIN 
ALLIANCE 
ALPHA 
AMERICAN 

AMPHENOL 
AHRCO 

ARRI 

AIR 
A MPE REX. 
A MPE RITE 

ASIATIC 
ATLAS 

B LYY 

BELDEN 

BELL 
BIRNBACH 
BLILEY 

BOGEN 

BRUSH 

BUD 

BURGESS 

CARDWELL 

(E NT RALAB 
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Since 1925,"Old-timers"every- 
where have been saying "Harrison 

has it!" whenever they wanted radio 

material-quickly and economically. 

Today-Purchasing Agents, Engi- 

neers, and Expediters in War Plants, 

Laboratories,GovernmentAgencies, 
Schools, etc., know that "Harrison 

has it!" when it comes to high 

priority Radio -Electronic parts and 

equipment. 

You can concentrate and 

streamline your purchasing by 

depending upon Harrison -a 
single, dependable source for 

the products of over a hun- 

dred different manufacturers! 
Our large and diversified 

stock, our technical sales as- 

sistance, and our eighteen 

years of procurement expe- 

rience are at your service. 

LTomorrow - when Victory is won, we will be 

happy to again serve our friends, old and new, 

with the latest and best in equipment for peace- 

ful purposes) 

New Edition Just Out! 
Complete 

BUYERS 

GUIDE 

FREE recys ni_ 

nected with high 
priority purchasing. 
Kindly write on Com- 
pany letterhead, 
giving your title. 
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MO IUrIM4 óup 
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Save 
Time! 

call 
WOrth 2-6276 

First! 

_HARRISON RADIO CORPORATION 
12 WEST BROADWAY NEW YORK CITY 7 

Telephone - WOrth 2-6276 Cable - Harrisorad 

Fig. 6-An Equidistant Spiral, some- 
times called the Spiral of Archimedes, 
for the special case ro/r, equal to 0.1 

and N equal to 4 

distance to the point is linearly 
proportional to the angle of ro- 
tation. 

Let r, = maximum radius of 
outer turn, r, = minimum radius 
of inner turn, N = total number of 
turns, and r - radius at angle O 

where B is measured in radians. 
Then 

r/r, _ L1 - r° 
I (11) 

2 1r ` rl 

Figure 6 shows a Spiral of Arch- 
imedes where r,/r, = 0.1 and 
N = 4. The magnetic intensity in 
the Z direction on the Z axis is 
given by:' 

NI 1 
H, - ri 

2 ( 1 

` X 

ri 

14 

l2 

0.8 
Q 

0.6 

04 

0.2 

0 
I.0 

Z/r, 
Fig. 7-Variation of the factor Q of an 
Archimedes Spiral as a function of Z/r, 

for a number of values of r,/r, 

2.0 
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What plastic has highest 
resistance to water? 

Among all plastics-Styron (Dow Polystyrene) stands out for stability 
to water. Absorption after 24 hours test is 0.00 

Selection of plastic materials for a specific job usually 
calls for careful "balancing" of properties. After 
weighing all requirements, you will likely choose the 
one plastic that most nearly meets all of your needs. 
In this process of selection, you will find Styron (Dow 
Polystyrene) an extremely helpful material. It is well 
balanced-capable of doing many jobs. 
We call your attention to Styron's outstanding re- 
sistance to water because this single property is 
important in so many applications. In electrical prod- 
ucts, precision moldings, and many movable parts, 
stability to water is essential. Styron's water absorp- 
tion after 24 hours immersion at 25° C. is 0.00. Even 

DOW 
PLASTICS 
INCLUDE 

after prolonged periods, it is not affected by humid 
conditions or contact with water-in moldability, color 
bleaching or dimensional stability. 
Complete property "balance" is obtained through 
Styron's excellent insulating properties, low specific 
gravity, acid resistance and broad color range. These 
factors give Styron a place of importance in every 
plastic discussion. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York Boston Philadelphia Washington Cleveland Detroit Chicago St. louis Houston San Francisco Los Angeles Seattle 

Dow announces the opening of a Detroit office fo serve this important industrial area 

STYRON . . for fabricators producing moldings, extrusions, rod, sheet. 
ETHOCEL . . for fabricators producing moldings, extrusions, coatings; also as Ethocel Sheeting. 
SARAN ... for fabricators producing moldings, extrusions, pipe, tubing, sheet; also as Saran Film. 

Write for the New Dow Booklet "A Practical Approach to Plastics." 

STYRON D OW 
CHEMICALS (DOW POLYSTYRENE) MAGNESIUM 

INDISPENSABLE TO INDUSTRY AND VICTORY 
www.americanradiohistory.com



PERMANENT MAGNETS MAY DO IT BETTER 

Rendezvous on a `Fly -Speck" 

APRECISION instrument used for 

guiding both large and small ships 
to their destinations is the magnetic 
compass, such as the one illustrated 
above. Unprecedented quantities are 
required for marine service. Many mag- 

netic compasses are also used in planes 
and tanks. 

Modern compasses are versions of 

the earliest known application of per- 

manent magnets. Today the hundreds 
of uses for permanent magnets are 

widely diversified and are expanding 
rapidly through aggressive engineering 
and research. 

34 years of specialized experience in 

this field have enabled us to play a lead- 
ing role in developing these new uses. 

Our large, modern plant is one of the 
nation's vital sources of supply. 

Write us, on your letterhead, for the 
address of our office nearest you and a 
copy of our "Permanent Magnet Man- 

ual" containing valuable data. 

Help Win the War in '44- 
Buy War Bonds! 

7A e 
Copyright 1944-The Indiana Steel Product. Co. 

INDIANA STEEL PRODUCTS 
6Heleufer 

* SPECIALISTS IN PERMANENT MAGNETS SINCE 1 9 1 0 * 
6 NORTH MICHIGAN AVENUE CHICAGO 2, ILLINOIS 

June 1944 - ELECTRONICS 
248 

www.americanradiohistory.com



What we 

had to 

learn to 

help him 
Manufacture of dry batteries for war has 
shown us how to make better batteries for peace. 

. . . the "know how" we gained furnishing 

dry batteries in ever-increasing millions to our 

armed forces will help you if batteries are used 

in your post war products. 

Before you freeze your post war designs check 

with Ray -O -Vac . . . for one thing, the space 

you provide for batteries. Be sure your post 

war products provide the advantages of the bat- 

teries of the future. Write Dept. 2, Ray -O -Vac 

Company, Madison 4, Wisconsin. 

BUY WAR BONDS 4 K V V QL I BUY WAR STAMPS 

FLASHLIGHT TELEPHONE LANTERN HEARING AID RADIO IGNITION MULTIPLE 
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Self-locking Acorn Palnuts are dome 
shaped, single thread locknuts made of 
tempered spring steel. They exert a 
powerful double -locking action* that de- 
fies loosening under vibration. Low in 
cost-light in weight-easily, speedily ap- 
plied-require but 3 bolt threads space 
to lock effectively. 

The unique advantages of Acorn Palnuts 
have aroused great interest among de- 
signers and production men in many 
fields. Possibly you, too, are making or 
planning a product for which Acorn Pal - 
nuts are "just the answer." Samples are 
available for examination-or outline 
your requirements for specific sugges- 
tions. Write for Palnut Manual No. 2 
giving data on all types of Self-locking 
Palnuts. 

Fractional M. P. Motors are a typical application 
where the advantages of Self-locking' Acorn 
Palnuts provide dependable, low-cost security. 

THE PALNUT COMPANY 
77 Cordier St. Irvington 11, N. J. 

HERE ARE THE FEATURES: 

Self-locking; replaces 
regular nut and lockwasher 

Holds tight under vibra- 
tion. 

Covers rough unsightly 
bolt ends eliminating 
"catching" or "scratching"; 
adds streamlined appear- 
ance. 

Saves assembly time, 
labor, weight and cost 

'DOUBLE LOCKING 
ACTION 

When the Palnut is 
wrench tightened, 
its arched, slotted 
jaws grip the bolt 
like a chuck (B -B), 
while spring tension 
is exerted upward 
on the bolt thread 
and downward on 
the part (A -A), se- 
curely locking both. 

1-{-111+(Z) 
rl 

a 
¡1/ 

rl rl rl 
1 

l lro/ri 1+(Z)a+li(rl)a+(Z)º (12) 

When ro/r, is not zero, and Z is 
equal to zero, 

NI 1 H. - loge (1-1) (13) 
ri l ro 

2 (1 r1/ 
When ro is zero, but Z is not 

equal to zero, 

lo 
H. 

NI 
2 

1+ 1+(arl) 
(Z/ri) 

1 

111 
( Z 

)a 
(14) 

rl 

It is convenient to write Eq. (12) : 

H, = Q X NI In (15) 
where 

Q - 

loge - 

1 

2(1-rl) 
1+ 1+ \rl/ (Z_la 

-F.1(92+ .1(9a+ (TI)a 
To 

rl 
1 rro/rl 

111+(Z)211(4 
(16) 

The variation of Q as a function 
of Z/rl for a number of values of 
ro/ri is shown in Fig. 7. It should 
be noted that setting r,/r, equal to 

Fig. 8-An Equiangular Spiral for the 
special case r /r, equal to 0.1 and N 

equal to 4 

unity is the equivalent of a single 
closed turn of constant radius. 

The Equiangular Spiral is a flat 
coil so wound that the conductor 
at any point makes a constant 
angle ß with the radius vector. 
Under this condition, 

rdO/dr = tan ß (17) 

where O is the reference angle. In - 
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Working 
Hand -in -Glove 

Behind the scenes in Precision Aircraft Radio Manufacture...One of a series, rah otngro ph by BR Photo 

"CALLING D FOR DORIS ... CALLING D FOR DORIS ..." Somewhere 
up in the stratosphere, a flier's gloved hand flicks on a Bendix* 
Aircraft Radio and the voice of the squadron leader comes in dear 
and crisp, unblurred by the biting cold. The operating frequency is 

correct ... set by means of a frequency standard which a girl's 
gloved hand tested here in the Bendix "cold box," where 40 -below 

temperatures duplicate conditions of altitude flying. 
Bendix Radio employees thus literally work hand -in -glove with 

our fliers ... testing aircraft radio equipment for its ability to func- 
tion not only in the bleak cold of the upper air, but in the blistering 
heat of the tropics ...in desert dryness and jungle humidity... 
for its ability to stand up under combat strains and landing shock. 

Bendix engineers have devised more than a thousand such tests 

and inspections covering every surge of production, from single 

parts and sub -assemblies to the compact, finished radio. 

Maintenance of the highest standards of quality and precision 

in manufacture, plus exhaustive pre-flight testing, assure depend- 
able performance even under the most extreme conditions ... have 

earned for Bendix Radio equipment the deserved confidence of our 
fliers in the armed forces, and the pilots of our commercial airlines. 

. -`'\V 

AVE e/shtil-óxiw:_ 

A, I )), 
AT 

. iJpento Corp cartioa 

BENDIX R:ADIO 

BENDIX RADIO DIVISION OF THE BENDIX AVIATION CORPORATION 
BALTIMORE, MARYLAND NORTH HOLLYWOOD, CAIIFCRNIA 
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late for a date ? 

... not n the NAVY! 
* You may be late for a train ... or a conference .. . 

even late for work (although "tardy -ism" 
doesn't help the war effort) * but if you're in 

the Navy ... on patrol duty ... convoy duty .. . 

or in an invasion force * punctuality is not only 

a tradition but a matter of success or failure * 
Navy chronometers are delicate yet dependable 

mechanisms, timing with split-second accuracy 
the operation of every objective (not more 

than 3 100's of a second loss in 24 hours is 

the requirement of these timepieces) * Helping 
American watchmakers to achieve this 
accuracy are Barnes -made springs * made 

of Barnes -made spring steel so finely processed that 
it has surpassed all others in quality and 

performance for the purpose * This same steel 
will be available for the new applications of 

civilian developments to come. 

DESIGN WISELY TO CONSERVE METAL 

_L1.11.1I_1_1,1_1J 1 J.:3_1"1 

WALLACE BARNES COMPANY DIVISION OF ASSOCIATED SPRING CORPORA [ION i BRISTOL. CONNECTICUT. U.S.A. .1 
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STA-KON 
STRAIGHT PULL 

DISCONNECT' WAY OF WIRING 
The Sta-Kon Disconnect Way of Wiring marks a new develop- 
ment in the technique of connecting all small electrical wires 
No. 22 through No. 10. T &B straight pull Disconnects are engi- 
neered to provide infinite combinations and arrangements of 
unit and multiple assemblies that can be connected, discon- 
nected and reconnected at will. 

This straight pull method of disconnecting speeds mounting 
and demounting, and maintenance and repair of electrical 
equipment. Because these devices are designed to disconnect at 
a predetermined pull, they act as "mechanical circuit breakers"- 
disconnecting and breaking the circuit should the wiring be 
subjected to accidental external strain. T&B Disconnects are 
rounded and streamlined to the diameter of the cable to make 
insulating quick and easy. 

SPRING GIVES CONSTANT CONTACT 
PRESSURE 

,; r,,...:=1 el .lryt 

tigt LONG - WIPING CONTACT 

The entire T&B Disconnect system centers around 
two identical Sta-Kon (solderless) Tips which, when 
connected, are held firmly together by a strong 
Beryllium copper spring coupler. Under the con- 
stant pressure of the coupler, the tips are main- 
tained in direct, long -wiping contact with each 
other. 

T&B Approved Disconnects are members of the 
familiar Sta-Kon family of Pressure (solderless) 
Connectors, and are easily installed with standard 
Sta-Kon Pressure tools, manual or power. 

*Pat. Pending. Sta-Kon Reg. U. S. Pat. Off. 

All T&B products are distributed solely through the com- 
petent service organizations of the Electrical Wholesaler. 

THE THOMAS g BETTS CO. 
IIICOIIPOPPiIU 

manufacturers of electrical fittings since 1899 
¿LI .6.11íW J 

In Conede. inones 8 Bees Lee Montreal 

E-6 

THE THOMAS & BETTS CO., INC. 
36 Butler Street 
Elizabeth (1), N. J. 

Kindly send Catalog 522 on Straight Pull Sta-Kon Disco, 
nect Wiring Devices. 

Name 

Company 

Address 
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ELECTRICAL 
RESISTIVITY 

(hACE 
ALLOY 

No 772 
Recommended for use by manufacturers 

seeking an alloy with exceptionally high 
electrical resistivity ... Chace Alloy No. 772 

has an electrical resistivity of 1050 ohms per 
circular mil foot or 175 microhms per cm3 

-about 60% higher than most resistance 
alloys in common use ... its temperature 
coefficient of resistance is .00014 per degree 

centigrade ... resistivity value is not affected 

by annealing procedure, cold working or by 

cooling to - 100 F.... this alloy is non- 
magnetic. 

Chace Manganese Alloy No. 772 also pos- 

sesses ... low thermal conductivity, 2% of 

value of copper ... high temperature co- 

efficient of expansion, twice that of ordinary 
steel ... high vibration damping constant, 

about 25 times greater than steel ... now 

available in sheets, strips, rods and shapes. 

Complete engineering and research facil- 
ities available ... "Bulletin No. A-942" 

giving detailed information regarding Chace 
Manganese Alloy No. 772 sent on request. 

w m. H AC E co 
Thermostatic BimetalSpecial Alloys 

1630 BEARD AVE DETROIT 9, MICH. 
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Fig. 9-Variation of the factor S of an 
Equiangular Spiral as a function of Z/r, 

for a number of values of ro/r, 

o 

tegration of Eq. (17) yields 

r = Keeoocß 

20 

(18) 

At O = 0, the start of the coil, 
r - ro, where ro is the minimum 
radius of the inner turn. 

Therefore 

K = r and r = ro, O 
coc ß (19) 

The greatest value of O is at the 
outer end of the coil. Here 
O = 2 T N, where N is the total 
number of turns on the coil. At 
this point r = r,. 

Then Eq. (19) becomes r1 = rs 2,rN cot ß (20) 

and 

cot ß = 
27r NN 

loge r 
Under these boundary 

tions, Eq. (18) becomes 

r, rl 
e - 2 NN 

loge 
ro 

or 

(21) 

condi- 

(22) 

r rorr, 0 

I 

- 12xN (23) 
r, r1 ro 

A spiral of this type, with 
ro/r, = 0.1 and N = 4, is shown 
in Fig. 8. 

Then the magnetic intensity on 
the Z axis is 

H, = S X N I/rt (24) 

where 
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/15 VOLT 
DIRECT CURRENT 

FEDERAL PCV/ER EQUIPMENT-well 
known for long depend able life, low cost, 
and high effi:iency ... made in a wide 
range of sizes and outputs ... for any 

DC n red from any AC sou -cc. 

PUBLIC UTILITIES-for station DC bus 

service, floating storage batteries and 
operating controls. 

CHEMICAL AND MITALLURGICAL-DC 
power fcr refining, electroplating, 
electro-deaning ate laboratory analysis. 

METALWORKING-for operating mag- 
netic équipment such as grinders, 
chucks, 'lifts and vibrating hammers. 

Federal Te/ephiiie an 

FOOD AND DRUG S-for magnetic separa- 

tcrs, operating packaging equipment 
and power .eurply for processing. 

INDUSTRIAL PLANTS-for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 

Federal's exclusive CENTER 

CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 

atmosphere,are now in Federal Power Supply 
equipment. FIRST IN THE FIELD .... STANDARD 

FOR INDUSTRY. Write for Bulletins. 

aa'ío corporation 
qy ti Newark 1, N. J. 

i,*} 
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»ado SW/et 
Wei "exted(14 a e ß le e et t 

Typical 

5080 
PERMEABILITY 

OF ARMCO RADIO 6 

pg gage, 5050 gain, strain relieved 

P.S.I. M. TESTS 
i. 

aa;,rtsirlI: 
r 
m Q 
e. 1111111111111 .. 1000IIIIIIIIIIIIISIIIMIIWAIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIII- 

111111111111111111111Ed1111M111111111111111111111111111111111111111111111111111111111111111. 
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111111111MMOUSIMIIIIIIIIV.:- 
1110111111101111811111111111:::- 

"D 
0 

100,000 

MIII1119111111111eM111119111111111111r 

INDUCTION-LINES 
PER SQ. INCH 

Typical high permeability of ARMCO 

"Radio 6" at various inductions is 

shown on the curve reproduced here. 
This grade of electrical steel was cre- 
ated for use in audio transformers, but 
it is also excellent for the cores of 
other electromagnetic apparatus. Its 
primary purpose is to provide su- 
perior magnetic qualities at the lower 
inductions. 

All ARMCO "Radio 6" is tested un- 
der A.S.T.M. standards at exception- 
ally low induction. If it fails to meet 
high permeability requirements the 
steel is rejected at the mill. 

Most transformers operated at low 
inductions have a core constructed of 
punchings, in which the steel is used 
at various angles to the rolling direc- 

tion. Good permeability in all direc- 
tions is a characteristic of "Radio 6." 
It is free from strongly oriented prop- 
erties. 

Notwithstanding its superior mag- 
netic qualities, "Radio 6" is readily 
fabricated. Most cores for low -induc- 
tion transformers are made of small 
laminations punched instead of 
sheared ; so good ductility is essential. 

ARMCO "Radio 6" is supplied in 
sheets or welded coils. Welds are of 
the same thickness as the sheets. Even 
if an experimental core were built 
with a weld in every lamination mag- 
netic quality would remain constant. 

Write for data on electrical steels 
for specific jobs. We'll be glad to 
supply you with tests similar to the 

chart on this page. Just address The 
American Rolling Mill Company, 
1951 Curtis St., Middletown, Ohio. 
EXPORT: THE ARMCO INTERNATIONAL CORPORATION 

74 700ieetkadG 

/ieer aweaier 
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1937 '938í 
1936 

PRESTO IS 10 YEARS OLD 
In 1934 Presto made the first commercial cellulose coated recording disc. 
At the time there were perhaps 3 or 4 instantaneous recording studios in New 
York making recordings on plain aluminum. We sent these studios samples 
of our new coated disc and a steel needle to cut them. 

They were amazed. Never had they heard a record with so little surface 
noise ... such perfect musical response. 

Presently we received an order for 100 discs and the entire plant 
personnel (all 5 of us) worked a week to fill the order. 

Already we had made a few recording turntables which we offered, among 
others, to broadcasting stations and schools. Often as not they asked, 
"What use would we have for those things?" 

Today thousands upon thousands of Presto recorders are in daily service 
all over the world. On this, our 10th birthda3c, we want to thank you 
for having helped us to grow and to assure you that we will 
continue to do our darndest to give you the best recording 
equipment we know how to build. 

Presto Recording Corporation, New York 19, N.Y., U.S. A. 
World's Largest Manufacturers of Instanta- 
neous Sound Recording Equipment and Discs 

Buy more Bonds dur- 
ing the 5th War Loan - Double what you 

did before. 
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MICROPHONES 
of rugged dependability 

No. 211 Dynamic for highly 
sensitive transmissions 

Utilizing a new type magnet 
structure and acoustic network. 
Turner 211 has extended the high frequency 
range and raised the extreme lows from 2 to 
4 decibels to compensate for over-all defi- 
ciencies in loud speaker systems. Unique 
diaphragm structure results in extremely 
low harmonic and phase distortion without 
sacrificing high output level. Extra intelli- 
gibility for sound systems in military areas; 
a reliable unit for use in war plants, F.A. 
systems and broadcast studios. Write for 
complete specifications. 

We have a Turner Microphone Catalog for you. defrie 
Fully illustrated. Write for yours today, to 

THE TURNER COMPANY .... CEDAR RAPIDS, IOWA, U.S.A. 

Crustal?ficrophemes Licensed Linder Patents of The ßrºsh Development Company 

S= 1 

2 loge (r) 
1 i 

C11(z)º+(rl)2 l(z)$+1 m 
When Z = 0, Eq. (25) becomes 

S- rr, 1 

21oge1 fo) 
r, 

For large values of Z, a good ap- 
proximation for Eq. (25) is 

1- - r, 

4loge /` 

When r,/r, - r1, the spiral be- 

comes a single -turn coil of constant 
radius, and Eq. (25) reduces to Eq. 
(10). 

The variation of S, in Eq. (25), 
as a function of Z/r, is shown in 
Fig. 9. Comparison with Fig. 7 

shows that there is no striking dif- 
ference between the field from an 
Archimedes Spiral and an Equi- 
angular Spiral. Both of these 
figures show that if high field con- 
centration is desired on the axis 
close to the plane of the coil, small 
values of r,/r, should be used, while 
values of r,/r, close to unity give 
the greatest field at large distances 
from the plane of the coil. Actually 
in practice, a spiral coil would not 
be used unless it could be placed 
close to the work. 

Visualizing Centimeter 
Waves 

(26) 

By W. BACON 
Yorkshire, England 

SO LONG AS an idea remains purely 
mathematical, it is unlikely to ap- 
peal to the less highly trained 
workers who ultimately make its 
operation possible. It might there- 
fore be shown that engineering 
progress, to a very real degree, de- 

pends on the replacement of ab- 
stract theory by practical concep- 
tions which can be visualized. 

Centimeter wavelengths are rap- 
idly becoming of extreme impor- 
tance, especially those of the lower 
orders. In their use, important 
techniques involve the use of wave 
guides instead of lines for the 
transmission of power and the use 
of cavity resonators and horns for 
propagation. 

A rough idea as to the behaviour 
of any wave guide or other appar- 
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AND BIG MACHI 

AN C 

It's like using the minute antenna of an insect 
for a task demanding the driving force of an 
elephant ... yet it's being done - electronically - with Photoswitch Pilot Relay. 

Wherever an electrical circuit is to be con- 
trolled by a delicate actuating medium not 
capable of functioning directly, the Pilot Relay 
acts as intermediary . . . permits three mil- 
lionths of an ampere to control any electrical load. 

Diverse in application adaptable to count- 
less industrial processes, Photoswitch Pilot 
Relay is used for break -detection stop -motion 
control on textile looms, warpers and winters 
... paper processing equipment ... wire strand- 
ing machines. It monitors feed and keeps flro- 

duction count on automatic punch presses 
. . . serves as a limit switch on machine tDols 

. . . automatically regulates liquid levels . . . 

increases life of meter relays. Why not put it 
to work to solve your own control problem? 

Write for Bulletin 900-A. 

R-1 

PHOTOELECTRIC 

s t an ampere 

PHOTOSWITCR 
ELECTRONIC PILOT RELAY 
TEXTILES . . . Where stop -motion _ontrol b tar_nally 
provided on thread break by lit pins d:-ap pirlg on 
copper electrode beds, Photoswitch Pilot Relay is used 
Intermediate between this circuit uil the ma_l ine cjr.- 
trol for positive operation, to proven: arcing and _Tat- 
tering of contacts. 
WIRE . . . on wire stranding machines, the w re itself 
serves as the actuating control in cetccting br2a{s. 
PAPER . . . in processing operations, Photosvitc i Piot 
Relay detects tears through light feelers -iding on tf e p Leer. 

Photoswitch Incorporated manufactures Photoelectric and 
Electronic Equipment for all industrial purposes. Writ for 
information on Electronic Timers oesigled for u.lir-1't4-d- 
hie accuracy. 

TOSWITCH 
INCORPORATED 

CAMBRIDGE 42, MASSACHUSETTS 
District Offices ill All Principal cities 

AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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WINNING 
WAR EVERY 

BATTLEFRONT 
IN THE 

kaI1' cra1' rs 
SCR-299 

COMMUNICATIONS 

PAPER, OIL AND ELECTROLYTIC CAPACITORS 

INDUSTRIAL 
CONDENSER 

CORPORATION 
1725 W. NORTH AVE., CHICAGO, U. S. A. 

DISTRICT OFFICES IN PRINCIPAL CITIES 
QUICK DELIVERY FROM DISTRIBUTOR'S STOCKS 

atus may be obtained by consider- 
ing what would happen if a sound 
wave were travelling along it. This 
analogy becomes of some signifi- 
cance when the following relation- 
ship is considered. 

Since the velocity of an electro- 
magnetic wave in free space = 3 x 
101° cm per second and velocity = 
fA in appropriate units, therefore, 
the wavelength A of an electromag- 
netic wave in cm = 3 X 101°/f (cps). 

If f is expressed in Mc, A of an 
electromagnetic wave in cm = 3 X 
10'/f (Mc). Now, velocity of sound 
in air in cm = 3.3 x 104 cm per sec- 
ond, therefore >, of sound wave in 
air in cm = 3.3 x 104/f (cps). 

Thus, as an example, the wave- 
length of a sound wave having a 
frequency of 128 cycles in air is 
approximately equal to the wave- 
length of a radio wave whose fre- 
quency is 128 Mc. Since the be- 
haviour of sound waves is fairly 
well visualized, this gives a means 
of visualizing the behaviour of 
radio waves. The table below illus- 
trates these relationships. 

Frequency 
cps (sound) ; Me (radio) 

Wavelength 
(sound) 

Wavelength 
(radio) 

10,000 3.3 cm 3.0 cm 
1,000 33 cm 30 cm 

100 330 cm 300 cm 

The audio range of sound waves 
thus corresponds to a radio fre- 
quency range of three cm to 300 cm. 
An object affecting both may there- 
fore be expected to exercise a sim- 
ilar effect. The most common ex- 
ample is a metallic horn. If this is 
a good radiator of sound waves, it 
is a good radiator of electromag- 
netic waves. . . 

RADIO IN ITALY 

In a Roman amphitheater, a British 
radio operator communicates with other 
units while a rifleman keeps watch for 

roving German patrols 
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MiTCHLLL- RAND 

the one dependable 
source of supply 
for every type of 
ELECTRICAL INSULATION 

to meet any requirement 

FREE 

FOR THE ASKING 
Write today for your Free Card of Varrished 
Tubing with samples ranging from size 0 to 20 to 
fit wires from .032 to .325 inches ... other val.ixble 
aids, are the M -R Guide Book of Electrical Insula- 
tion ... the Wall Chart with reference tables, elec- 
trical symbols, allowable capacities of conduc ors, 
dielectric averages, thicknesses of insulating mate- 
rials and tap drill sizes ... and the M -R War and 
Compound Guide Book ... they are full of valuable 
information ... write for them on your letterhead. 

WAXES and COMPOUNDS 

(more than 3500 formulas) 

SLEEVINGS and TUBINGS 

(cotton, extruded, fiberglas) 

TAPES . . CLOTHS 

WEBBINGS .. PAPERS 

TWINES . . MICA 

INSULATING VARNISHES 

MITCHELL -RAND INSULATION COMPANY, INC. 
51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 

Fiberglas Varnished Tape and Cloth 
Insulating Papers and Twines 
Cable Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 

A PARTIAL LIST OF M -R PRODUCTS 
Fiberglas Braiad Sleeving 
Cotton Tapes, Webbings and Sleevings 
Impregnated Vanish Tubing 
Insulating Varnishes of all types 

Fiberglas Saturated Sleeving and Varnished Tubing 
Asbestos Sleeving and Tape 
Extruded Plastic Tubing 
Varnished Cambric Cloth and Tape 
Mica Plate, Tape, Paper, Cloth and Tubing 

ELECTRONICS - June 1944 261 

www.americanradiohistory.com



A NEW J -B -T VI RATING FREQUENCY METER 

WITH DEPTH TO MATCH YOUR 
sttttt 

OTHER 21/s" INSTRUMENTS ! 

These new J -B -T Vibrating 
Reed Frequency Meters meet 
the requirements of ASA 
C39.2 - 1944 for Electrical In- 

dicating Instruments, in depth of 

case as well as in mounting dimen- 
sions and mounting hardware. 

Now, for the first time, it is possi- 
ble to have uniformity in all elec- 
trical instruments on the panel, 
simplifying design and assembly. 
They are appreciably lighter, too, 

but still retain all of the advantages 
of the vibrating reed construction. 

For these compact new meters 
for 60 cycles, 120 cycles and 400 

cycles give full size performance. 
They are permanently accurate 
and require no adjustment while 
in service. Their accuracy is not 
affected by wave form, normal tem- 

perature change, voltage fluctua- 
tions or external magnetic fields, 
and they are easy to read - Simply 
Read the Reed, and That's Your 
Frequency. 

f 2 -ix FREQUENCY METER.. 

CYCLE S 

MODEL 21-FX 

Flange diameter. 2 U, ". Black molded case 

for flush panel mounting - single window 
type - 3 to 5 reeds. Half or full -cycle incre- 

ments at 60 cycles - proportional increments 
for other frequencies. Accuracy, under nor- 

mal operating temperatures, ± 0.39-ó on full 

cycle increments. Frequency combinations 
down to 40 cycles or up to 550 cycles per 
second. No external reactor. 

Illustrated booklet 
on the complete J -B -T 

line of vibrating reed 
frequency meters 
gives technical data. 
Ask for Bulletin VF - 

93, including supple- 
mental VF-43-IB. 

(Manufactured under Triplett Patents 
and/or Patents Pending) 

J-B-T INSTRUMENTS, INC. 
431 CHAPEL STREET NEW HAVEN 8, CONNECTICUT 

Post -War F -M 
(Continued from page 99) 

it cannot be done but the set will 
sound at least as good as the $9.95 
a -m set, in all probability better, 
and it will have the noise -reducing 
feature of f -m which a -m sets do 
not have, and, so far as we know 
today, cannot have. 

Finally, there is an .important 
listener consideration which is 
that if people find satisfaction in 
listening to a -m broadcasting on 
$9.95 receivers, they will also have 
satisfaction in listening to f -m on 
$9.95 receivers, even though the 
tone quality is not greatly better. 

The reasoning given above has, 
again, been based on pre-war ideas 
and practices; it has failed to take 
into account the impact of the war 
on the design and manufacture of 
f -m receivers. 

Much work has been done to im- 
prove the sensitivity, the selectiv- 
ity, and stability of f -m receivers 
and new and improved limiters 
have been evolved. Certainly the 
knowledge which has been gained 
through war research will be di- 
rectly useful in engineering and 
manufacturing pest -war civilian 
radio equipment. 

The author wishes to acknowl- 
edge and express his appreciation 
for the material prepared for this 
article by Mr. J. W. Sharp and Mr. 
W. E. Phillips of the Zenith Engi- 
neering Department. 

ELECTRONIC BUGLE 

Bugle calls are sent out over the ship's 
public address system to reach all 
parts of a new light crusier. Official 

U. S. Navy photograph 
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Mathematically, here's the inside story 
HE FORMULA in the picture above 

1 is an expression of bunching as it 
takes place in the Klystron tube. 

This Sperry tube converts DC en- 
ergy into radio frequency energy by 
allowing an electron beam to become 
bunched, or pulsating, between 
spaced grids. 

The ultra -high -frequency micro- 

waves thus generated can be con- 
centrated into a narrow beam and 
directed with great accuracy. 

Various other forms of the Klystron 
have been developed by Sperry to aid 
in the amplification and reception 
of ultra -high -frequency waves. Today 
they are vital parts of many a device 
used by our Armed Forces. 

The name "KLYSTRON" is a regis- 
tered trade -mark of the Sperry Gyro- 
scope Company, Inc. Like other 
Sperry devices, Klystrons are also 
being made during the emergency by 
other companies. 

Klystrons are now being produced 
in quantities, and certain types are 
available. Write us for information. 

Sperry Gyroscope Company 
GREAT NECK, N. Y. DIVISION OF THE SPERRY CORPORATION 

GYROSCOPICS 
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NEWS OF THE INDUSTRY 

Industry conferences for October; Dr. 
Taylor receives Medal of Merit; quartz 
crystal and variable resistor standards; 
Army broadcasts on Guadalcanal; FCC film 
premiere by television; London news letter 

Amphibious Radios 
in Invasion 
IN AN INVASION OPERATION, from 
the time a landing craft leaves its 
task force to hit the beach and be- 
come established as a unit on en- 
emy territory, it must depend con- 
stantly on its radio. Its transmit- 
ting and receiving gear become an 
integral part of the nerve network 
embracing the communications of 
all participating land, sea and air 
groups. This web of amphibious 
communications provides vital con- 
trol by the assault force command, 
contact with the ground troops, 
with the scout planes spotting and 
directing fire, and with the war- 
ships supporting the landing with 
their big rifles. A serious break- 
down of communications would 
foredoom an invasion operation to 
failure. 

Sea -borne invasion on a large 
scale has necessitated many changes 
in design, manufacture, installation 
and maintenance of communica- 
tions equipment. 

The radio which goes into the 
Navy's amphibian tractor is a good 
example. The equipment used in 
these LVT's was originally devel- 
oped for use in tanks. For this ap- 
plication, it was of course neces- 
sary to solve such difficulties as 
noise suppression, resistance to 
battle shock and control of dust and 
dirt. When this radio was adapted 
from a land type vehicle to a sea- 
going type, a new set of factors had 
to be faced. 

A watertight compartment had 
to be devised in the armored hull of 
the LVT, for the amphibian tractor 
may ship, lots of water. The radio 
itself had to be made resistant to 
salt water and the tiny plant 
growths or fungi, which multiply 

at a terrific rate in the hot and 
humid climates. 

Since many fungi in the tropics 
reproduce from spores in the air, 
ordinary precautions of keeping 
equipment under canvas do not suf- 
fice. New chemicals have had to be 
perfected to defeat the plant pests. 
This problem has been successfully 
met by specialists of the Army, 
Navy and Marine Corps working in 
cooperation with research experts 
of the radio industry. 

Certain types of head phones 
were equipped with rubber ear 
plugs which were particularly sub- 
ject to fungus growths. The design 
was revamped to afford light, wa- 
tertight and fungus -proof ear 
pieces-the entire harness fitting 
easily within the regulation steel 
helmet and doing away with the 
need of the cumbersome coal -scut- 
tle head covering formerly used. 
Moreover, the harness can be used 
just as readily in conjunction with 
a gas mask. 

The special requirements for sea- 
borne invasion have similarly neces- 
sitated that the pack set, or walkie- 
talkie radio, be re -designed so that 
it can stand a sudden dunking in 
sea water and yet be thoroughly op- 
erative as soon as the person carry- 
ing it hits the beach. 

Electronic Industry 
Conference 
THE ELECTRONIC PARTS and Equip- 
ment Industry Conference will be 
held at the Edgewater Beach Hotel, 
Chicago, October 6th to 9th inclu- 
sive in order to be assured of ade- 
quate hotel accommodations and 
more favorable transportation con- 
ditions than would be available in 
June. The Sales Managers Club 
(Eastern Group), the Association 

of Electronic Parts and Equip- 
ment Manufacturers (Western 
Group), the Representatives Club, 
and the National Electronic Dis- 
tributors Association and other 
parts distributors will attend. 

Herb Clough of Belden Mfg. Co., 
has been elected chairman of the 
Conference, heading the Confer- 
ence Committee as follows : Robert 
P. Almy of Sylvania, Charles Golen- 
paul of Aerovox, Harry Kalker of 
Sprague, Roy S. Laird of Ohmite, 
A. E. Schaar of Talk -a -Phone, Jack 
Berman of Shure Brothers, A. H. 
Petersen of Amphenol, A. E. Ake- 
royd of Raytheon, and Jesse Fishel 
of the Federal Mfg. Co. 

Satellites for Television 
JAMES D. MCLEAN, General Elec- 
tric commercial engineer, stated 
that 93 percent of the population of 
New York State can be covered by 
master television stations in five 
cities and "satellite" stations in 11 

others, when speaking before news- 
paper and magazine writers re- 
cently in New York City. 

He revealed that a revolutionary 
electronic tube developed by G -E 
engineers, widely used in war ap- 
plications, will make this relaying 
possible. Five years after the war, 
he predicted, there will be at least 
one hundred active master televi- 
sion stations in the country, and 
within their service areas will live 
67,000,000 people-over half the 
population of the United States. 

Radio and Radar for Trains 
A PROGRAM OF STUDY and experi- 
mentation in the use of radar and 
other electronic devices for train 
communication and control has 
been inaugurated on the Chicago, 
Rock Island and Pacific Railway, 
with announcement of the appoint- 
ment of Ernest A. Dahl, electronic 
engineer, who will direct the in- 
vestigations into the application of 
high -frequency radio communica- 
tion for practical use on the rail- 
road. 

The plan is to develop a radio 
communications system in the 
micro -wave region for use between 
the front and rear end of trains, in 
yards (between yard offices and 
switching crews), and ultimately 
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 Vt'ntttri,c 
PRECISION tJ HF PRSiTER 

FREQUENCY 
ME 

Recommended 
for: 

PRODUCTION 
TESTING 

MEASUREMENT 
OF 

OSCILLATOR 
RRIFT 

INDEPENDENT 
ALIGNMENT 

OF TRANSMITTERS 

AND RECEIV 

MEASUREMENTS PRECISE MEAS FREQUENCIES 

TANEOUS MONITORING 
SIMEL G OF 

UHF TRA 
AND ME xSr1tITTERS 

Available Only °n 
Priority Witte War 

Our Nation Is At 

/ L... 
AND 

Nl p,l'1UF ACTURERS 

RADIO ENGINEERS V jj,,L, , . J , 

M©RG`" 

?Monitoring and Measuring 
UHF Transmitter 

C -Operated 
'Battery °t A 

0.1%Accuracy 

available 
from 100 

Models 
1( 

b1 
es with 2 

to 2000 megacycles 

to 1 frequency 

on each model. 

Specialists in the Development of UHF Equipment 
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"a preventative is 

better than a cure" 

Mica used where mica belongs 

saves the appliance dealer a lot 

of service call headaches. 

When you think of MICA think of MACALLEN 

between dispatchers and crews of 
trains enroute. 

Dahl will also direct experimen- 
tation on the Rock Island in the 
use of radar, particularly in safety 
applications. It is thought that the 
use of these basic radar principles, 
so well known as a result of their 
wide and successful use during the 
war, may have far reaching practi- 
cal applications in the safe and ef- 
ficient operation of trains. 

Post -War Plans 
For AT&T 
IN A STATEMENT given at the an- 
nual meeting of stockholders, Wal- 
ter S. Gifford, president of Ameri- 
can Tel. and Tel. Co., reviewed the 
part the company has played in the 
war effort and mentioned the com- 
pany's post-war plans. 

"We look forward to a record 
post-war construction program and 
we have many new things we ex- 
pect to do. We expect to provide 
intercity networks-ultimately na- 
tion-wide in extent-for television. 
We plan to try out short wave radio 
relay systems for long distance 
telephone service and for television. 
We know that coaxial cable sys- 
tems-cables which are capable of 
carrying several hundred telephone 
conversations simultaneously in 
two metal tubes a little larger than 
a lead pencil with a copper wire in- 
side each extending along its axis- 
work very satisfactorily but we do 
not know whether or not radio 
relay systems will work better or 
prove more economical. We are in 
the communications business and 
we intend to use the best and most 
economical means whether wire or 
radio. 

"We expect to extend overseas 
radio telephone service and to re- 
duce its cost. We were the first to 
establish overseas telephone serv- 
ice and the United States leads the 
world in the extent of its world- 
wide international radio telephone 
service just as it does in its tele- 
phone service here at home. Inci- 
dentally, if an overseas submarine 
telephone cable should prove better 
or more economical than radio, we 
shall use it just as we intend to use 
the best and most economical 
means of telephone communica- 
tions on land, whether it be wire 
or radio." 

In this connection, it is interest - 
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AND NOW. .. WAR 

PREPARES MAGNAVOX 

FOR PEACE 

YESTERDAY-in the first World War, Magnavox re- 

ceived this award "For Distinguished Service." And the 
peacetime history of Magnavox also is distinguished by 

outstanding achievements. In 32 years' service to the radio 
industry, this company made many important contribu- 
tions, prominent among them the electro -dynamic speaker. 

TODAY-Magnavox is producing such scientific instru- 
ments of war as electric gun -firing solenoids, giant radio 
direction finders and radio communication equipment of 
many kinds for all branches of service. Magnavox skills 

and craftsmanship won the first "E" award in this field 

(in 1941)-now with three White Star Renewal Citations. 

TOMORROW-Peace will find Magnavox skills and 
facilities at their peak, stepped -up by the necessities of 
war. In this modern six -acre factory, Magnavox engineers 
again will build components for the radio industry ... and 
will figure prominently in the new developments of elec- 

tronics. The Magnavox Company, Fort Wayne 4, Indiana. 

M a,navox 
LOUD SPEAKERS CAPACITORS SOLENOIDS COMMUNICATION 8 ELECTRONIC EQUIPMENT 

THE WAR DEPARTMENT OF 

THE UNITED STATES OF AMEE;iCL. 
RECOGNIZES IN THIS AWARD FOR DISTINGUISHED SERVICE 

THE LOYALTY ENERGY AND EFFICIENCY IN THE PERFORMANCE 

OF THE WAR WORK BY WHICH 

H gn4vixrf . 
AIDED MATERIALLY IN OBTAINING VICTORY FOR THE ARMS 

OF THE UNITED STATES OF AMERICA IN THE WAR WITH 

THE IMPERIAL GERMAN GOVERNMENT AND 11-IE IMPERIAL 

AND ROYAL AUSTRO-HUNGARIAN GOVERNMENT 
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NEW BOGEN 

DEVE LO PME NTS 

NEW TECHNIQUES ... new ideas ... new developments 
. .. there have been many which we of the David Bogen 
Company have applied in the production of inter -communi- 
cation, detection and specialized sound equipment for the 
United States Army and Navy. 

These new developments are now the property of our fight- 
ing men, and we are enjoying the satisfaction which comes 
from making a vital contribution to the war. The equipment 
we produce after Victory will reflect our greater knowledge 
and skill, and will incorporate many cf the remarkable de- 
velopments which are a product of our experiences today. To 
Bogen distributors that great new equipment will mean pres- 
tige and profit. Tomorrow's satisfaction will belong to Bogen 
purchasers ... users of the finest sound equipment made. 

OF IMMEDIATE IMPORTANCE TO BOGEN DISTRIBUTORS: 
We are constantly striving to speed deliveries on our regular 
catalog equipment. We know that this equipment, too, is vital 
to the war program ... and deliveries are improving daily. 

Support the Filth War Loan Drive 

David Boqeri CO, lnC. 
TNT STANDS D OF OlfTONY.WC! 

''i:a' : rite. ï 663 BROADWAY NEW YORK 12, N. Y. 

II db äeilitlillitl II ilighitillilli 

Bogen Sound Systems Commun -Phones . Amplifiers Electronic Equipment' 

ing to note that AT & T has ap- 
plied to the FCC for approval to 
proceed on a trial of a new type 
of intercity communications fa- 
cility as rapidly as the war situa- 
tion permits. The new system will 
be operated by radio relays of a 
type which was under development 
by Bell Telephone Labs prior to 
the war. This system applies to 
radio communication many of the 
techniques which have played an 
important part in the development 
of long distance wire telephone 
circuits. 

1'o Use VHF 
In the suggested system, directed 

radio beams at ultrahigh fre- 
quencies will be relayed at stations 
spaced about 30 miles apart. These 
will operate simultaneously in both 
directions. Ultimately, each beam 
is expected to carry a large num- 
ber of communications channels. 

Using waves two or three meters 
long, radiotelephone service was 
established just before the war 
across Chesapeake Bay between 
Norfolk and Cape Charles, across 
Massachusetts Bay between Boston 
and Provincetown, and between the 
mainland and Smith and Tangier 
Islands in Chesapeake Bay. The 
new project proposes to use micro- 
waves which are shorter than have 
heretofore been used for com- 
mercial telephony. 

The principal purpose of the trial 

ELECTRONIC VISUAL AID 

To make precision bombing fully effec- 
tive, the pilots, crews and maintenance 
personnel of the Air Forces must be 
familiar with the intricacies of the elec- 
tronic autopilot. Working under the 
direction of Minneapolis -Honeywell en- 
gineers, Walt Disney Studios produced 
eleven training films that start out with 
a simplified explanation of electricity 
and end up with a confidential film 
showing the full bombing procedure. 
Shown above is a still from the ele- 
mentary film depicting EMF forcing 

Current through a circuit 
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What does "s, puaefi" mean? 

Referring to small motors, "Smooth Power" 

means instant starting, quick pick-up and 

smooth -as -silk operation. Dependable 

power, when and as you want it. 

"Smooth Power" motors are versatile, 

too. They run such widely differing de- 

vices as record changers, tape recorders 

and intricate control mechanisms. If one 

of our standard models won't meet your 

needs, we're adept at designing specials. 

Priorities are needed for current de- 

livery, but our engineers have time avail- 

able for planning your future needs. 

They'd like to work with you. 

THE GENERAL INDUSTRIES COMPANY 
ELYRIA, OHIO 

THE 

Gy, 
I 

1 
NDUSTRIES 

COMPANY 

mOí7t4 
77(ºtGho/i 
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I I 

When contracts, new specs, pilot runs and 
general production troubles pile up - the 
skeleton in your closet may well become 
your "harnesses." That's where we shine - 
because the Wallace Organization is made 
up of skilled radio craftsmen that take 
harness and cable jobs in stride. 
Our wartime work includes crystals, oscilla- 
tors, cables, harnesses, both radio and ra- 

dar. We'd like to give you a hand 
today, when speed means cap- 
tured enemy territory or tomorrow 
when it means captured markets. 

Phone Peru, 151 

Wm.T.WPLLAIE mF. Eu. 
General Offices: PERU, IfDIAfA 

Cable Assembly Division: ROCHESTER, IfiDIAl1A 

is to determine by practical opera- 
tion in commercial service the rela- 
tive advantages and disadvantages 
of radio relay in transmission of 
long distance messages and tele- 
vision programs compared with 
transmission by the familiar wires 
and cables and recently -developed 
coaxial cables. Relative costs repre- 
sent only one of the factors to be 
determined; others include the 
relative quality of transmission, 
flexibility under actual operating 
conditions and dependability. 

Postwar plans were recently an- 
nounced for a country -wide exten- 
sion by the Bell System, by about 
7,000 miles, of its coaxial cables 
suitable for telephone service and 
the transmission of television pro- 
grams. According to telephone of- 
ficials, it is hoped that the new 
radio system will prove to be valu= 
able as an additional means of 
meetingthe nation's telephone and 
television communications require- 
ments. 

Women Attracted 
To Electronics 
To SECURE ADDITIONAL employees, 
the equipment used in several im- 
portant tube manufacturing opera- 
tions was installed in the show 
windows of a building on the main 
street of Geneva, Illinois, by Conti- 
nental Electric Co., manufacturer 
of electronic tubes. The display at- 
tracted many people and resulted 
in the employment of a substantial 
number of women. 

One of the reasons why the dis - 

This window display of a woman per- 
forming a typical tube manufacturing 
operation attracted other women to the 

payroll of Continental Electric Co. 
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WELDING 
CAPACITORS 

Aricafrecao,t 
deddme-teepootege 

5PßpGU 

Uniform voltage stress 

Low max. voltage gradient 

Contacts SOLDERED to foil - internal arcs avoided 

Working closely with leading 
welding equipment manufac- 
turers in the rapid development 
of Capacitor -Discharge units, 
Sprague has produced a line of 
specially -designed capacitors that 
have proved eminently successful 
in this exacting application. The 
dielectric of these Sprague Weld- 
ing Capacitors is a high -quality 

paper impregnated with an oil specially processed to 
assure a more nearly uniform stress throughout the 
units and a lower maximum voltage gradient. Longer 
life is the natural result. A special constructixn feature 
wherein contacts are painstakingly soldered to the foil 
minimizes danger of internal arcs with consequent 
gaseous discharges that might eventually ruin the 
capacitors. 

For the latest developments in this field-whether 
for original capacitor -discharge welding equipment 
or replacement purposes-write Sprague. 

SPRAGUE ELECTRIC CO., North Adams, Mass., 
(Formerly Sprague Specialties Co.) 

SPRAGUE 
CAPACITORS KOOLOHM RESISTORS 
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SAVE 
TOOLING 

COSTS 

t//t& HOLLOW' TYPE 
CHERRY RIVETS 
For short runs, experimental work-even for 
many kinds of big runs-Cherry Rivets cut costs 

-increase production. No tool up-no time 
needed to get ready-no special equipment. 
You're in production right from the start. For 
riveting pliable, brittle materials or plastics 
Cherry Rivets are ideal. They clinch securely 

without the shock that 
goes with conventional 
riveting. 

See how simple it is. 
1. Insert the rivet. 2. Apply the 

pull. 3. The stem breaks and 
4. There's the neat, strong job. 

Cherry Rivets, their manufacture and application are covered by 

U. S. Patents issued and pending 11 

L L L`L`L! 'ftftLi 
LOS ANGELES, CALI FOR N I A 

Let as send you this 

handbook on Cherry 

Blind Rivets. Address 

Dept. A-120, Cherry 

Rivet Co., 231 Winston 

Street, Los Angeles 13, 

California. 

play was successful is attributed to 
the fact that it convinced prospec- 
tive women employees that work in 
the plant was easy and pleasant in 
clean, airy surroundings. The com- 
pany has widely advertised the 
plant to prospective employees as a 
`woman's plant' and the display 
helped clinch this claim. 

Medal of Merit to 
Dr. Taylor 
Da. A. HOYT TAYLOR, head physicist 
at Naval Research Laboratories, 
has received the Medal of Merit 
from Secretary of State Cordell 
Hull. The citation which accom- 
panies the award reads, "For ex- 
ceptional meritorious conduct in 
the performance of outstanding 
services in the line of his profes- 
sion as a member of the staff of 
Naval Research Laboratory. Un - 
discouraged by frequent handicaps, 
Dr. Taylor labored tirelessly in a 
course of intensive research and 
experimentation which eventually 
resulted in the discovery and de- 
velopment of radar. His foresight, 
technical skill and steadfast per- 
severance contributed in large 
measure to the timely introduction 
of a scientific device which has 
yielded the United States Navy a 
definite advantage over her enemies 
during the present war." 

The medal is awarded by the 
President of the United States on 
recommendation of the Secretary 
of State and is given to civilians of 
this country and Allies who dis- 
tinguish themselves by exception- 
ally meritorious conduct in the per- 
formance of outstanding services. 
Dr. Taylor also holds the IRE 
Medal of Honor and the John Scott 
Medal which is given for outstand- 
ing service to country or humanity. 

National Electronics Confer- 
ence 
A MEETING WAS HELD at the Uni- 
versity Club, Chicago on April 1, 
1944, to originate and formulate a 
National Conference on engineer- 
ing electronics. Those attending 
were : P. G. Andres, Illinois Inst. of 
Technology; R. E. Beam, North- 
western University; W. M. Ball- 
enger, General Electric Co.; A. B. 
Bronwell, Northwestern University; 
B. Dudley, western editor of ELEC- 
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Getting the 
most out of 

PLAS 

Every so often a D i ez molded job 
comes to our attention h empha- 
sizes the storehouse of extr eful- 
ness which lies in phenolic plas 
Such an example is the series of new 
crystal holders, re -designed and molded 
by RCA. They give as much as 50% 
savings in quartz crystal. 

This is another instance of how inge- 
nuity, engineering skill, and the selection 
of the right material paid a substantial 
dividend. 

In designing the molds two major prob- 
lems became evident. RCA engineers 
wanted a water -tight seal around the 

pits ,0 . i. The sec..'roblem 
was i need for a .'hich would 
ke p the materi of the plug open- 
ing and - 

. mate removal of flash 
opening. It was an especially 

t. igh nut to crack" because the plug 
opens directly into a slot which is 

bridged at the end. 

Because a direct draw could not be 
used, the side -action key fixture was 
designed in two parts. The upper part 
is removed by a straight sideway mo= 
tion, and the lower half is removed by 
a slightly upward and then sideway 
motion. 

This molding achievement has been ac- 
complished with a Durez phenolic plas- 
tic --added evidence of the outstanding 
moldability of Durez, and added proof 
of the familiar Durez line "Plastics That 
Fit the Job." In the production of hun- 
dreds of current items, it has been found 
that the moldability and versatility of 
Durez compounds contained the ideal 
answer. 

We welcome the chance to discuss the 
advantages of Durez plastics for your 
needs. As one of the oldest and most 
experienced producers of phenolics, our 
laboratories and technical staffs are oft- 
en able to make valuable suggestions, 

DurezPlastics & Chemicals, 
Inc., 86 Walck Road, North 
Tonawanda, New York. 

.os J 
%6 
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?O 
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HEAVY-DUTY TE, HEAVY- p Wire. Wound Resist V Ì Y 

These sturdy nib Ors instrument 
manufacturers 

and 
det popular small, ent 

manufacturers 

resistorsothers 
who require with handling highcurrents. 

They capable of 
voltmeter 

Y are 
instruments. 

Normally in low -resistance widely 
A used as Type RM A Á Y rated at 10 or DC accuracywatts, these SI1 llcross or D of 

2010 ands are supplied 
to closer tolerances can, 

of course, be calib 
standard 

o Watn. humidity-tested,ty 
and r capable 

e 

d oThewithst water-proof, proof, 

Write four folder t 

EXACTING RESISTORS 
FOR EXACTING JOBS 
As long-time specialists in the production of 

. close -tolerance resistors, Shallcross offers a 

complete line covering practically every need. 
Write for AKRA-OHM Catalog. 

ENGINEERING DESIGNING MANUFACTURING 

TRONICS; L. T. Hearson, AT&T Co.; 
J. E. Hobson, and C. S. Roys, Illi- 
nois Inst. of Technology; W. O. 

Swinyard, Hazeltine Electronics 
Corp.; S. E. Winston, Armour Re- 
search Foundation. 

At the meeting, the needs for 
wider dissemination of information 
on the broad field of communica- 
tion, industrial, scientific, medical, 
and measurement applications of 
electronics were reaffirmed. It was 
felt that this might best be served 
by a two or three day conference on 
a wide range of electronic topics on 
which emphasis would be placed on 
the application of the principles of 
electronics and in which the tone of 
the conference would be definitely 
engineering. 

It was decided to originate, or- 
ganize, and hold a conference hav- 
ing national interests and scope in 
which emphasis would be placed on 
practical utilization of electronics. 
While it is planned that the meet- 
ings will be high caliber with engi- 
neering interests predominately 
represented, it is planned to have 
programs of the more elementary 
and instructional nature for those 
having a specialized application in- 
terest in electronics only. 

The National Electronics Confer- 
ence is planned as a "national forum 
on electronics development and 
their applications". It is antici- 
pated that the conference will be 
held annually with the programs 
for each year aimed to meet cur- 
rent needs. Administration of the 
National Electronics Conference 
will be carried out jointly by repre- 
sentatives of the Illinois Institute 
of Technology, Northwestern Uni- 
versity, the Chicago section of the 
Institute of Radio Engineers, and 
the Chicago section of the Ameri- 
can Institute of Electrical Engi- 
neers. 

Those in attendance at the April 
1 meeting will constitute the Ex- 
ecutive Committee of the confer- 
ence although additional members 
may be added. 

A second meeting of the Execu- 
tive Committee of the National 
Electronics Conference was held at 
the University Club on April 11, at 
which C. A. Crowley and R. H. Her- 
rick were new members of the Ex- 
ecutive Committee representing the 
Chicago Technical Societies Coun- 
cil. 

For the benefit of the new mem- 
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Announcing 

the New 

WILCO 

BLUE BOOK 

An authoritative treatise-acknowl- 

edged as a complete Engineering 

Handbook on Thermometals and 

Contact Materials. 

The Wilco Blue Book deals with the 
29 Wilco Thermometals (thermostatic 
bimetals)-what they are-how they 
are made-their properties, functions, 
applications and temperature ranges. 
Particularly outstanding are the 37 
pages of formulae and charts, which 
give detailed graphic data regarding 
deflection rates, corrosion resistance 
characteristics, resistivity, etc. A large 
part of the Thermometal section is 
devoted to formulae on the behavior 
of various shapes and types, 

Wide Range of Contact Materials, Too 

The Blue Book also fully describes 
the new developments in Electrical 
Contacts made during 30 years of pio- 

neering research in this field. New 
and old Wilco contact materials listed 
and described include Silver, Plat- 
inum, Gold, Powder Metal and Tung- 
sten Contacts; Wilco Aeralloy Mag- 
neto Contacts; Collector Rings and 
Brushes for use in rotating and con- 
trol devices; Silver Faced Steel for 
bearings, shims and other industrial 
purposes; Gold -Filled and Rolled 
Gold Plate and Radio Wire: Wilco 
Small Castings. 

What leading engineers soy about the 

1944 Wilco Blue Book 

"A model for supplying the in- 
formation needed by engineers for 

their use of manufactured products." 

"A maximum of factual informa- 
tion-a minimum of adjectives." 

"All the data necessary for the 
incorporation of such products into 
structures." 

The new edition of the Wilco Blue 
Book makes available to you the ex- 
tensive knowledge and research of a 
company, which since 1914 has been 
an outstanding producer. of precision 
thermostatic bimetal and contact ma- 
terials. 

To get your FREE copy, write today. 

THE H. A. WILSON COMPANY 
105 Chestnut St. Newark 5, N. J. 
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 HIGH POWER 
TRANSMITTERS 

INDUCTION HEATING 
EQUIPMENT 

SPECIAL INDUSTRIAL 
APPLICATIONS 

The internal construction of 
the elements is greatly overde- 
signed for extreme ruggedness; 
good examples of this are the 
heavy oversize cathode shield, 
oversize carbon anode neck sup- 
port, pinned securely in place for per- 
manent rigidity, and heavy duty edge- 
wise wound filament. The popularity of 
our 575-A is shown by its extensive use 
in Signal Corps equipment, broadcast 
stations and Induction Heating equip- 
ment. In single phase circuits, full wave rectification can be obtained wüth 

good regulation with a circuit that supplies 5000 vollts D.C. at 3 amperes, 
with no indication of arc back 

PEAK INVERSE Cond. mercury temp. 20° b 50°c = 15,000 y 
VOLTAGE: Cond. mercury temp. 20° to 60°c = 10,000 y 

Max. peak plate current-amps-6. Max. Average Plate current-amps-I.5 
Filament -5 volts -1C amps 

TYPICAL CIRCUIT CONDITIIONS 
Single phase full wave 
Single phase bridge 
Three phase half -wave 
Three phase par. Double Y 
Three phase full wave 

(2 tube) 
(4 tube) 
(3 tube) 
(6 tube) 
(6 tube) 

5,000 volts 
10,000 volts 
7,500 volts 
7,500 volts 

14,500 volts 

ARPIN MANUFACTURING CO 

3 amps 
3 amps 

4.5 amps 
9 amps 

4.5 amps 

422 ALDIEN ST. 

ORANGE. N. J. 

bers, Dr. Hobson reviewed events 
leading to the formation of the 
National Electronics Conference 
and summarized the progress 
which had been made at the first 
meeting of the Executive Com- 
mittee on April 1, 1944. Dr. Hob- 
son appointed Mr. B. Dudley sec- 

retary of the National Electronics 
Conference. 

The function of the Executive 
Committee of the National Elec- 
tronics Conference was stated as 
"to decide general policies and to 
act as a steering committee for the 
National Electronics Conference". 
It will be the purpose of the Execu- 
tive Committee to review, and if 
necessary, to stimulate and corre- 
late the activities of the four work- 
ing committees. 

As a result of a survey of dates 
and places for holding the National 
Electronics Conference, Professor 
Andres was instructed to make 
reservations for October 5 and 6, 

with an option for October 7, for 
the National Electronics Confer- 
ence to be held at the Medinah Club, 
Chicago. 

The Executive Committee named 
the following operating committees : 

Program Committee-Dr. A. B. 

Bronwell, chairman; Arrangements 
Committee-Professor P. G. An- 

dres, chairman ; Publications and 
Publicity Committee-Mr. B. Dud- 
ley, chairman ; Budget and Finance 
Committee-Drs. J. E. Hobson and 
A. B. Bronwell, Co-chairmen. 

Engineering Degree in 
2% Years 
THE ACCELERATED PROGRAM adopted 
soon after Pearl Harbor by New 
York University College of Engi- 
neering will continue and will start 
new terms beginning every twelfth 
week to accommodate discharged 
veterans and other students who 
wish to begin, continue or complete 
their studies. 

"High school graduates who meet 
admission requirements and re- 
turning. veterans can register for 
the new term and, by attending ten 
twelve week terms consecutively, 
complete courses for a degree in 
two and one-half years," Dr. Sa- 
ville, dean of the college, said. "Dis- 
charged veterans who have studied 
engineering, either before they 
went into service or in the Army 
Specialized Training Program 
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BUY WAR BONDS 
h 

WAR 
LOAN 

Buy More Thon Beforo 

anew HIGH... 
The war's end will bring the day when scientific 

expeditions may verify a new high on the world's 

roof. When that time comes, the world will also know 

a new high in the quality of electronic products . . 

through radio and other electronic devices built by 

BETROtH RADIO 
DIVISION OF INTERNATIONAL DETROLA CORPORATION BEARD AT CHATFIELD, DETROIT !, MICH. 

C. RUSSELL FELDMANN lr PRESIDENT 
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CRYSTAL CLEAR 

POST-WAR RECEIVERS 

EADY: 
PAN -EL 

CRYSTALS 

ELECTRONIC ENGINEERS now developing circuits for post - 

War receivers, or any other devices in which precise 

frequency -control is essential, will find helpful collaboration 

among our staff of engineers. We are quantity producers 

of the most difficult crystals, and can meet your specifica- 

tions as to frequency, quantity and delivery date ... sub- 

ject, of course, to the prior demands of the Armed 

Services. 

PAN -ELECTRONICS LABORATORIES, INC. 

500 Spring St., N. W., Atlanta, Georgia 

QUA PRODUCERS OF STANDARD AND SPECIAL 

J 

(ASTP), can receive credit for the 
completed work and register with 
advanced standing." 

The twelve -week term corre- 
sponds closely to the ASTP train- 
ing period and students under 18 

can complete a course comparable 
to the basic AST program in 36 

weeks. Those who have engineer- 
ing training already may go into 
advanced work. 

From the standpoint of the vet- 
eran, the program will enable him 
to pick up readily where he left off, 
especially if he has had ASTP or 
accelerated civilian college train- 
ing. 

"The content and quality of the 
courses are the same as in the pre- 
war period," Dr. Saville said. "In 
normal times, it took eight sixteen - 
week semesters stretched over four 
years, to receive a degree. Now we 
are working all the year round, and 
the full course consists of ten terms 
of twelve weeks duration." The 
courses offered are in administra- 
tive, aeronautical, civil, chemical, 
electrical, mechanical and mining 
engineering. 

New Short -Wave Station 
For West Coast 
CONSTRUCTION OF a new $1,000,000 
short-wave broadcasting plant to 
serve the Far East, the Pacific area 
and Latin America, will be made 
in San Francisco under supervision 
of National Broadcasting Co. 

The short-wave plant is expected 
to be in operation by next fall, it 
was announced by John W. Elwood, 
manager of NBC station KPO in 
San Francisco. It will be designed 
and built by NBC for and in collab- 
oration with OWI and the Defense 
Plant Corp. With its completion, 
San Francisco will become one of 
the largest short-wave distributing 
centers in the world. 

Plans for installation of a tele- 
vision transmitter and frequency 
modulation transmitter in San 
Francisco immediately after the 
war have also been made. 

The short-wave plant will be op- 

erated technically by NBC, San 
Francisco, for the Overseas Branch 
of OWI, which will program the 
stations for the duration of the 
war. The initial installation will 
consist of four 50 -kw transmitters 
tied together as two dual transmit- 
ters. In the near future, the power 
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K-140 
Maximum Capacity 140 mmf 
Minimum Capacity 6 mmf 
Has 29 plates spaced .022" 
!Photo 1Y, times actual size, 

K-150-050 

Capacity 150 mmf 

Spacing .050" 

Use this reliable 
West Coast source for 

Variable Air Condensers 
Kaar Engineering Company now 
offers prompt delivery of stand- 
ard and special types of variable 
air condensers suitable for many 
applications in radio transmitters 
and receivers. They are particu- 
larly useful as tank and antenna 
tuning capacitors in low and me- 
dium power transmitters. 

The small cross-section of Kaar 
condensers allows a number of 
them to be assembled in multi- 
channel radio equipment in a 
minimum amount of space. Every 
Kaar capacitor is substantially 
constructed with soldered and 
plated brass rotor and stator plates. 
Shafts can be furnished slotted for 
screwdriver adjustment, and ta- 
pered lock nuts and split bushings 
assure positive locking without 
disturbing the adjustment. 

Special types are available with 
very wide air gaps, double rotors 

K -100-2B 

Capacity 100 mmf 

Spa.-ing .022" 

VARIABLE 

AIR CONDENSERS 

FOR TANK CIRCUIT 

AND ANTENNA TUNING 

and stators, high maximum capac- 
ities or special mounting brackets. 
Further information will be glad- 
ly furnished upon request. 

KAAR 
ENGINEERING CO. 

PALO ALTO, CALIFORNIA 

Export Agents: FRAZAR AND HANSEN 

301 Cloy Street San Francisco, Calif. 

MOBILE RECEIVERS - Crystal 
controlled superheterodynes 
for medium and high frequen- 

cies. Easy to service. 

CRYSTALS- Low -drift quartz 
plates. Fundamental and 
harmonic types available in 

various holders. 

TRANSMITTERS - Mobile, 
marine, and central station 
transmitters for medium and 
high frequencies. Instant 

heating, quickly serviced. 

MICROPHONES-Type 4-C 
single button carbon. Su- 
perb voice quality, high 
output, moisture.resistant. 

POWER PACKS-Heavy 
duty vibrators and power 
supplies for transmitters, re- 
ceivers. 6, 12, 32 volts DC. 
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MOTORS for 
ELECTRONIC 
APPLICATIONS 

1/12 HP - 115 V-60 Cy. - 1 Ph. 1800 RPM. -A.C.- 
Clockwise, synchronous, ball bearing. 

Cut shows one of many types and sizes of Ohio Motors de- 

signed for driving Electronic Devices. 

RANGE 
1/100 to 2 HP.-A.C. 
1/100 to 1 HP.-D.C. 
1/100 to 1 HP.-A.C. Synchronous. 
1 to 100 os. ft. A.C. Torque. 

Shell type motors for built-in applications to 4 HP.-D.C. and to 712 HP.-A.C. 

All usual voltages and cycles. 

What is your problem? 

of two of these transmitters may 
be stepped up to 200 kw. This will 
be the highest power yet used by 

any American short-wave facilities, 
and will ensure improved broad- 
casting service to American forces 
in distant battle zones, as well as 
to enemy countries and to those oc- 

cupied by the enemy. The four 
transmitters will provide separate 
channels over wb ich four programs 
may be broadcast simultaneously. 

Call letters KNBI and KNBC 
have been allocated tentatively to 

two of the four transmitters. 

THE OHIO ELECTRIC MANUFACTURING CO. 
5908 Maurice Avenue Cleveland 4, Ohio 

Standard for 
Quartz Crystals 
A NEW STANDARD for quartz crys- 
tals which, for the first time, co- 

ordinates British, Canadian and 

American practice in the manufac- 
ture of aircraft crystal units, has 
been approved by the American 
Standards Association. 

The standard was prepared 
through the joint efforts of indus- 
try and the Armed Forces at the 
request of the War Production 
Board in order to facilitate the 
production of these widely used 
crystal units. The standard has 
already been adopted by the Signal 
Corps Standards Agency and the 
Bureau of Ships. It covers per- 
formance requirements and test 
methods that come up to the high 
quality of crystal unit needed by 

the Armed Forces. It will also 
serve as a guide in the design of 

new equipment. 
The American War Standard for 

Crystal Unit CR-1O/AR (C75.11- 
1944) may be obtained for 25 cents 
from the American Standards As- 

sociation, 29 West 39th Street, New 

York 18, N. Y., and without charge 
from the government agency con- 

cerned, for procurement purposes 
only. 

WPB Modifies Parts 
Ratings 
CAPACITORS, microphones and loud- 

speakers, resistors, transformers, 
and tubes have been made available 
to repairmen and retailers on a pro- 
rata basis without the use of rat- 
ings, and a repairman does not 

need a rating to get his fair share, 
according to the Radio and Radar 
Division of WPB. 

Shipments of radio receiving 
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OUR POSITION ON TELEVISION AND RADIO 

AS IT AFFECTS YOUR FUTURE...AND OURS 

P 
When this war is won, Stromberg -Carlson believes that television will 

face a future of great promise. As evidence of our conviction, we have applied for 

a license to operate our own television broadcasting station. 

ur confidence in the eventual success of television is founded on long 

experience. We produced television receiving sets commercially as early as 1938. 

However, we feel it important for both you and us to consider the future of tele- 

vision and radio from the point of view of business common sense. 

HERE'S OUR THINKING ON TELEVISION: 

2 

Television has a great future. 

There is tremendous public interest in television. 
It will be several years after the war before enough 
television broadcasting stations can be built to 
provide full national coverage. 

3 As television broadcasting facilities develop-ter- 
ritory by territory - good business opportunities 
will be presented to you-and to us. 

When television broadcasting develops so you can 
make money out of it, Stromberg -Carlson will have a 

full line of television receiving sets which will bring to 
this rich field the 50 -year -old fact: "There is nothing 
finer than a Stromberg -Carlson!" 

AND HERE'S OUR THINKING ON RADIO: 

1 There always has been-always will be-a profit- 
able demand for a good radio and radio phono- 
graph-a fine musical instrument. 

2 For the immediate post-war years, the expanding 
market for FM receivers and phonograph combina- 
tions will provide your greatest profit opportunity. 

3 We believe that such instruments must have super- 
lative tone quality and an appearance in keeping 
with the best in furniture design. 

111, 

And here's our Post-war Pledge to 

get you back into the Radio Business: 

1 We will hove-soon after Victory-a fine line of 
Stromberg -Carlson FM and AM radios, phonograph 
combinations and television receivers in on attraetive 
range of prices. 

2 We will have a policy of distribution planned to 

give every Authorized Dealer o good profit oppose- 
nity on the Stromberg-Corlsor line 

3 And the Stromberg -Carlson name will be even 

more widely and more favorably known than eves 

before. 

STROMBERG-CARLSON 
ROCHESTER 3. NEW YORE 

it 

RADIOS. 

TELEVISION. TELEPHONES. 

AND SOUND EQUIPMENT 
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Ceu-,2e t Q6;tedf-e.w.ffi ' is an extra you get when 
you buy Cannon Connectors. It's there. You can see it in 
better finish, better fit, die castings, wherever possible, special 
alloys for strength and lightness, fine machining. 

You recognize it in easier assembly. You realize it in 
longer satisfactory service. 

What is it worth? What does it cost to trace a broken 
circuit only to find the cause in a faulty plug? What is it 
worth to know that motors, instruments and lights won't 
fail because a plug goes wrong? 

What's the price of a plane and the value of the lives of 
its passengers and crew? 

NEW SOLENOID BULLETIN 
New 24 page Solenoid Bulletin contains Cannon's 
complete line of Direct Current Solenoids of 14 
and 28 volts with a wide range in amperage and 
pounds push and pull. Fully illustrated with draw- 
ings, photos and ample data on response charac- 
teristics. Request your free copy from Department 
A-120, Cannon Electric Development Company, 
3209 Humboldt Street, Los Angeles' 31, Calif 

CANNON ELECTRIC 
Cannon Electric Development Co. 

Los Angeles 31, California 
Canadian Factory and Engineering Office: 

Cannon Electric Company, Ltd., Toronto, Canada 

Representatives in principal cities - Consult your local telephone book 

tubes to civilian channels in the 
first quarter of 1944, when produc- 
tion of civilian tubes was scheduled 
for the first time, totalled more than 
4,000,000. This was slightly under 
scheduled civilian tube production 
for the quarter, but second quarter 
shipments probably will be higher 
as the result of carry-overs of 
tubes, WPB representatives indi- 
cated. Civilian tube production in 
the first quarter of 1944 approxi- 
mately equalled the output for ci- 
vilians in the last quarter of 1943. 
However, the 1944 production sche- 
dule stressed the critical or "hard - 
to -get" tubes. 

Municipal Signal 
Conference 
THE 49TH ANNUAL MEETING of the 
International Municipal Signal 
Assn., Inc., will be held at Hotel 
Statler, Boston, Mass., October 
2-3-4-5, 1944. The theme of the 
meeting will be "Today's Work- 
Tomorrow's Plans" and outstand- 
ing authorities will deliver papers 
on all phases of municipal signal- 
ing work-fire alarm, police tele- 
graph, radio communication (for 
both fire and police depts.), traffic 
signals, etc. There will also be open 
forums participated in by members 
of the Association for discussion of 
various divisions of the work. It is 
expected that leading manufac- 
turers in this field will have dis- 
plays and demonstrations of equip- 
ment. 

Army Broadcasts on 
Guadalcanal 

The following story was written by 
Sergeant Alvin M. Josephy, Jr.. Washing- 
ton, D. C., a Marine Corps Combat Cor- 
respondent. 

Guadalcanal - (Delayed) - Mo- 
rale zoomed upward with the open- 
ing of this island's first American 
Expeditionary radio station. After 
months of fiddling with short wave 
dials for United States or even Jap- 
anese transmissions, soldiers, sail- 
ors, and Marines here have finally 
all the trimmings of a regular local 
station, "just like home." 

The new studios and transmitter, 
set up under direction of the Armed 
Forces Radio Branch of the Morale 
Services Division of the War De- 
partment, are housed in a typical 
muddy grove of coconut trees in a 
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Since nineteen hundred twenty-two in Radio and Electronics 
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MULTIPLE UNIT 
COMMUNICATIONS 

TRANSMITTER 

lthough as a rule GROUND FACILITIES 

receive little public attention, they provide the 

FOUNDATION upon which ALL AVIATION 

MUST BE BUILT. The sound growth of domestic 

air transport and, above all, private flying will re- 

quire a considerable expansion of our system of 

airports and further IMPROVEMENTS of RADIO 

AIDS TO NAVIGATION and systems of 

TRAFFIC CONTROL." 
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WILLIAM A. M. BURDEN 
Assistant Secretary of Commerce 

LOCALIZER POSTWAR? 
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AIRPORT TRAFFIC 
CONTROL ASSEMBLY 

RADIO RECEPTOR COMPANY, INC. 
Engineers & Manufacturers of Airway & Airport Radio 
Equipment Radio Navigation Aids I- Airport Traffic Controls 

251 WEST i9th STREET, NEW YORK it, NEW YORK 

Non technical booklet, HIGHWAYS OF THE AIR available on request. Address Desk E. 
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3/8" COAXIAL 
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LIKE 

QUICK DELIVERY can be made on this extremely 
low loss transmission line. Especially suited for RF 
transmission at high or ultra -high frequencies, it 
has wide application (1) as a connector between 
transmitter and antenna, (2) for interconnecting 
RF circuits in transmitter and television apparatus, 
(3) for transmitting standard frequencies from 
generator to test positions, and (4) for phase 
sampling purposes. 

Andrew type 83 is a 3/e" diameter, air -insulated, 
coaxial transmission line. The outer conductor ma 
terial is soft -temper copper tubing, easily bent to 
shape by hand and strong enough to withstand 
crushing. Spacers providing adequate mechanical 
support are made of best available steatite and 
contribute negligibly to power loss. 

Accessory equipment for Coaxial Transmission 
Line, illustrated: 

Type 853 Junction Box: Right angle box required 
where very sharp right angle turn is necessary. 

Type 825 Junction Box: Three way T box for 
joining three lines at right angles. 

Type 1601R Terminal: Gas tight end terminal 
with exclusive Andrew glass to metal seal. Incorpo- 
rates small, relief needle valve for discharging gas. 

Type 810 Connector: Cast bronze outer con- 
nector with copper sleeve for inner conductor. 
Andrew Company manufactures all sizes in coaxial 
transmission lines and all necessary accessories. 

Write for Descriptive Catalog 

Type 810 

Refflail 

I+fIHIIìIiÌ} 

Type 83 

Type 853 

Type 825 

Type 1601R 

Andrew Type 83 (3's" diameter) coaxial transmis- 
Sion line is manufactured in 100 foot lengths and 
may be purchased in coils of this length or in 
factory spliced coils of any length up to t/2 mile. 

363 EAST 75th STREET 

CHICAGO 19, ILLINOIS 

central section of the island. The 
studio, a 20- by 40 -foot board shack, 
is the last word in Guadalcanal lux- 
ury. Consisting at present of two 
rooms, a combination office and con- 
trol room and the studio, its imme- 
diate plans call for soft -color dec- 
orations, involving a mosquito 
motif, in keeping with the "Mos- 
quito Network", name adopted by 
the station. 

Broadcasts are regularly sched- 
uled each day at times most suited 
for listening by the troops. The 
programs, under direction of Cap- 
tain Spencer M. Allen, U.S.A., for- 
merly with WGN, Chicago, Ill., in- 
clude news, entertainment and spir- 
itual talks by chaplains, as well as 
recorded music and variety shows 
shipped in two weeks' time from 
the United States. Local special 
events, band concerts, religious 
ceremonies, and descriptions of 
prize fights are also presented. In 
addition, the station is equipped 
with the NBC Thesaurus. 

Station 

All equipment, including a hori- 
zontal Marconi antenna, strung be- 
tween two 60 -foot coconut trees, 
was installed by Army engineers 
and signalmen under supervision 
of Captain Wilford H. Kennedy, 
U.S.A., formerly with WKRC, Cin- 
cinnati, Ohio. Inside units include 
a Rosen console, two Audax turn- 
tables, two RCA ribbon velocity 
and two Astatic dynamic micro- 
phones. All equipment is impreg- 
nated with a special compound 
against the island's excessive hu- 
midity. 

The transmitter, an RCA 1 -kw 
unit, powered by a Signal Corps Iii 
KVA generator run by a jeep mo- 
tor, radiates a strong signal from 
35 to 50 miles. Reception at night 
under favorable conditions, how- 
ever, extends several hundred 
miles. The assigned carrier fre- 
quency is 730 kc. 

Operated by the Army, the sta- 
tion serves all branches of the 
armed forces here. A half hour 
each night is set aside for partici- 
pation of different units on the 
island; and a dedicatory program, 
March 22, featured brief addresses 
by Admiral William F. Halsey, 
U.S.N., Commander in Chief, South 
Pacific; Lieutenant General Mil- 
lard H. Harmon, U.S.A., Command- 
ing General, South Pacific; and 
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Not too long ago - school ventilators were powered 
with D. C. motors because everyone thought that an A. C. 
motor couldn't be built that would operate quietly. 
'Holtzer-Cabot motor development engineers dispelled 
this bug -a -boo by designing a special fractional H. P. 
motor that exactly met all the performance requirements 
including extreme silent ogteration. 
Today, Holtzer-Cabot is building special motors for military prod.:2ts 
exclusively. However, if you're planning or working on products for post- 
war, our engineers-backed by over 50 years of experience in design- 
ing and building motors to fit specific applications such as instrument, 

aircraft, machine tools, business machines, etc.-would like 
to talk with you on your motor problems. 

Special Motors 
Designed To Fit 
The Application 

The HOLTZER-CABOT ELECTRIC COMPANY 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 

125 Ar,osy Sttreet, Boston 19, Mass.; Chicago, Illinois; New York, N.Y.; Philadelphia, Pa. 
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DRAWN FROM PHOTO BY 

U.S. NAVY COMBAT PHOTOGRAPHER 

Flight Control uses Operadio equipment aboard a "flat -top" as dive bomber takes off 

WHEN THE NAVY WANTS ACTION IT'S 

... and when the time comes for action on electronic applications 

to your product or process, come to Operadio-one of the first to 

build and deliver this vital Communications Control Equipment for the U. S. 

Navy. For its design, engineering and manufacture, the Navy placed full 

responsibility with Operadio. Having pioneered in designing and building the 

first commercial, portable radio more than 20 years ago, we were naturally 

proud to utilize our seasoned electronic "know-how" on such an essential war 

job. This experience is helping solve_today's war problems ... let it serve you 

on tomorrow's business problems. Operadio Manufacturing Company. 

OPERADIO PLANT BROADCASTING FOR MUSIC AND VOICE -PAGING 

. . FLEXIFONE INTERCOMMUNICATION 

oPERADIo 
iiZGC % 

OPERADIO MANUFACTURING COMPANY, ST. CHARLES, ILL. 

SYMBOL OF ELECTRONIC P EXCELLENCE SINCE 1922 2 

Major General Roy S. Geiger, Com- 
manding General, First Marine 
Amphibious Corps. 

The Guadalcanal station is the 
second of its kind in the South Pa- 
cific. Another, in Noumea, New 
Caledonia, has been in operation 
several months. Prior to its pres- 
ent operations, the new station con- 
ducted field strength tests one hour 
each night for a week. 

Reaction of troops to the new sta- 
tion has been enthusiastic. Typical 
of the first week's fan mail was a 
letter from a Seabee: "Your an- 
nouncement has instilled a joy in 

Nestled in a muddy coconut grove on 
Guadalcanal, this station serves troops 
in the Solomon Islands. Ready to go 
on the air are Army Corp. Allen C. 
Botzer (right), formerly with KNX, Holly- 
wood, Cal., PFC Ivan Saddler (left), of 
WRR, Dallas, Tex., and Staff Sergeant 

George Dvorak (center), formerly with 
KFI, Los Angeles, Cal. Official U. S. 

Marine Corps photo 

our hearts that cannot be expressed 
in words. Practically isolated on 
this island, we welcome this con- 
tact with the memories of our life 
left behind. 

Many letters asked for plenty of 
news programs. These will be 
scheduled about four times a day 
with news picked up from the 
United States by the station's -Scott 
Marine receiver. 

Besides Captains Allen and Ken- 
nedy, the personnel includes Staff 
Sergeant George Dvorak, U.S.A., 
formerly with KFI, Los Angeles, 
CaL ; Corporal Allen C. Botzer, 
U.S.A., once with KNX, Hollywood, 
Cal. T/5 Rudolph Rubin, U.S.A., 
and Private First Class Ivan Sad - 

286 June 1944-ELECTRONICS 

www.americanradiohistory.com



li1CIISANS 
1N 

SHEET 

METAL 

HELP SHOR 

spare 
II destnated 

for P 

steel has been Vat experiences, 
y r e 

that sheet supplier. 
For the many years a or national spermit 

+s is built in 
Rare has been a major 

facilities, P Each 
parts boxes, rodor at no extra cost.elded seams are 

led with unusual P ceder Tightly partitions, 

and 

coup 
boxes to individual 

order Tint 
Tightly 

awelied range 

design bo a with U S Navy resisting P ands. Sizes 
corroeie added as the case de Xnds. conditions 

accordance Special 
s are special shafts. 

vermin -proof. P 
and tray where sP motor 

fittings,supports ó 
is 

x ö 
o 

lan s smaller to house 
Long 

f 
r 

boxes of sufficient from 
require) 

to 
1 

x 
line o 

too. produce 
a varied 

ties, diedby 
fingers 

Rapid deliveries, two 
Raf' Karp craftsmen Ptime, cost 

sheet metal, small enough to be handled 
you 

Artisans in from a chassis crane to lift. W 
you. 

requires will gladly consult with 
products . [ark which T engineer 
to a heavy arp 

and manpower. 
A K 

\\011a.MeAtet. 
124 30th STREET 

. gR0OKLYN31. 
N.Y. 

BONDS 
BUY 

WAR B 

THE WAR 

CABINETS 

CHASSIS 

RACKS 

PANELS 

ELECTRONICS - June 1944 287 

www.americanradiohistory.com



HI GH 

/ 
I 

PA bS 

FREQUENCY 

r 

BAND PA SS 

a 

LOW P 

Maximum attenuation of rejection fre- 
quencies and minimum insertion loss at 
pass band frequencies, together with 
close tolerances and stability, are the 
usual filter requirements of the audio 
engineer. 
The special design of Thordarson filter 
coils insures the desired.Q at pre -deter- 
mined frequencies.Time-tested produc- 
tion and inspection methods result in 
uniform performance to meet your exact 
needs. Thordarson filters are available 
with glass seal terminals, as illustrated, 
for complete hermetic sealing. 

WRITE US REGARDING YOUR 
FILTER PROBLEMS 

TRANSFORMER DIVISION 
THORDARSON ELECTRIC MFG.CO. 
500 W. HURON ST., CHICAGO, ILL. 

$ - s #''99 
ORIGINATORS OF TRU-FIDELITY AMPLIFIERS 

dler, U.S.A., both once with WRR, 
Dallas, Texas; Private First Class 
Rudolph Luukinen, U.S.A., for- 
merly with WDSM, Duluth, Minn.; 
Corporal Alfred E. Taylor, U.S.A., 
and Private First Class Stephen L. 
Johnston, U.S.A., formerly with 
WRDW, Augusta, Ga., and T/5 
Hyman J. Averback, U.S.A., former 
program director of KMPC. Bev- 
erly Hills, Cal. 

Permanent Offices 
For WCEMA 

THE EXECUTIVE COUNCIL Of both 
the Southern California and North- 
ern California areas of the West 
Coast Electronic Manufacturers 
Association met recently and elected 
the following permanent officers: 
H. L. Hoffman, president; Jack 
Kaufman, vice-president; Herb 
Becker, secretary ; Howard Thomas, 
treasurer. 

The Executive Committee also 
adopted an Association insignia 
for use by the membership in their 
own advertisements. 

Forty-five electronic manufac- 
turers are represented by the As- 
sociation and these comprise pro- 
ducers of virtually all types of elec- 
tronic equipments and components. 

According to the Association, 
there is no shortage of "woman 
power" on the Coast. Inasmuch as 
approximately 60 percent of the 
total employees of Association mem- 
bers are women, and because these 
women in the main have preferred 
work in the electronic industry to 
jobs in shipbuilding or aircraft, 
Association members have experi- 
enced no difficulty in recruiting 
necessary production personnel. 

Jobs for Veterans 
A PLAN TO PROVIDE war veterans 
with employment opportunities, 
almost upon the heels of their dis- 
charge from military service, has 
been initiated by Brown Instru- 
ment Co. Since veterans must re- 
port to their draft boards after dis- 
charge, the plan includes coopera- 
tion with boards within a 35 -mile 
radius of the company's plant. 

The company, a division of Min- 
neapolis -Honeywell Regulator Co., 
provides each board with a weekly 
list of jobs open at the plant, the 
type of men required and what ex- 
perience, if any, is needed. In ad- 
dition, the company offers the vet - 

ASS 
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JOHNSON 
MINIATURE 

SOCKETS 

Pre-eminent in the ceramic socket field, it was to be expected that Johnson was 

asked in 1941 to develop the first miniature ceramic socket (No. 267), or that it 
was quickly approved and widely adopted a year or more ahead of the field, and 
today is going into critical equipments by the hundreds of thousands. 

The same Johnson skill in engineering both ceramics and metal has gone into the 
No. 277, and the associated shields and shield base (usable with other sockets as 

well). These Johnson sockets not only meet standards (developed jointly by us, the 
W. P. B. Socket Sub -committee, Signal Corps, Navy and private laboratories); in 

each of them you may count on that EXTRA value that's typical of products bearing 
the Viking mark. High grade steatite insulation with long creepage and arcing paths 

and low inter -contact capacity; accurately formed and processed contacts of silver 

plated beryllium copper or phosphor bronze, freely floating and with just the right 
tension, feature this series of sockets. 

If you have a socket problem, whether it's engineering, design, 
substitution, or delivery, first try Johnson. 

Ask for NEW catalog 968D 

JOHNSON 

Made 
PLUGS and JACKS 
INSULATORS 
SOCKETS 
CONDENSERS 
INDUCTORS 
BROADCAST 

CABINETS 

E. F. JOHNSON COMPANY WASECA MINNESOTA 
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. Important Features 
of A D C Quality... 
With transformers of today being far more exact- 

ing in requirements than ever before, their design 

involves compromises to attain the best possible 

performance over the entire operational range. 

The ADC standard of efficiency and reliability 

is made possible by extreme care in selecting the 

materials when units are being designed. It is this 

consideration of all important details that assures 

the quality of ADC Products. 

Do You Have the 
New ADC Catalog? 

A copy of our new catalog covering 

the specialized line of ADC Trans- 

formers, Filters, Equalizers, Key Switches, 

Jacks, Plugs and other electronic com- 

ponents is now available for the asking. 

Write for A D C 
Catalog No. 12 

AUDIEVEtÓ 

MOT 
COMPANY 

erans instruction at the Brown 
school, when they are qualified by 
experience or education to receive 
additional knowledge in the serv- 
icing, operation and maintenance 
of industrial instruments. 

E. B. Evleth, vice-president of 
the company and author of the plan, 
pointed out the results will be ad- 
vantageous to the veteran, to the 
continued production of war goods 
and to the company. Long periods 
of waiting and the veteran's inde- 
cision as to where to find work are 
overcome and red tape is reduced to 
a minimum. Readjustment to civil- 
ian life is more rapid for the vet- 
eran and his outlook is brighter. 

The only requirement which the 
veterans must meet to fill the posi- 
tions, other than their ability and 
knowledge of the work, is that they 
-shall be considerably physically and 
mentally recovered from their dis- 
ability to permit them to work. 

Film Premiere 
By Television 
THE FIRST FILM PREMIERE presented 
by television took place in April 
when the new M -G -M short feature 
"Patrolling the Ether" was tele- 
cast by NBC station WNBT. James 
Lawrence Fly, chairman of FCC, 
was televised as he introduced the 
film which was produced with the 
cooperation of the FCCe 

The film is the dramatized story 
of the Radio Intelligence Division 
of the FCC, a group of trained 
radio men who are assigned to de - 

The two -reel movie "Patrolling the 
Ether," produced by MGM and spon- 
sored by FCC, was broadcast with this 
equipment. At the left is the projector 
for the 16 -mm film whose image was 
projected onto an iconoscope in the 
transmitter at the right. Slides can be 
projected into the transmitter by the 
machine in the center, while printed 
titles can be combined with projected 
slide backgrounds in the mechanical 

device at the lower right 
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MAKE THIS TEST 

AND SEE WHY'IJbÌ OFAU 

RECESSED HEAD SCREWS 

HAVE THE SAME RECESS 

ir PH/LL/PS 

There's nothing like making the driving 
test to convince yourself that there's noth- 

ing to match the all-around superiority of the re 
cess design in Phillips Screws! It quickly demon- 
strates that Phillips is truly a scientifically engi- 
neered recess in which every angle, every dimen- 
sion has a definite purpose, contributing to driv- 
ing ease and speed - and to fastening strength. 

Once you make this "driving test" you'll see 
how Phillips Recess Head Screws fully utilize 
turning power ... why your workers can "get 
going" without fumbling, wobbling, skidding 
starts ... can sustain speed and make consistently 
tight fastenings without getting all tuckered out. 

That's because the driver point automatically 
centers itself in the Phillips Recess, so that screw 
and driver "handle" like one unit! 

You'll also discover that you can set screws up 
tight without danger of wrecking the Phillips 
Recess. Those rounded corners of the Phillips de- 
sign will not crush under pressure. And that 
rugged screw head won't pop off, either, because 
the Phillips Recess does not weaken it! 

The driving test also explains why the Phillips 
Recess is found- in 90 per cent of all assemblies 
where recessed head screws are used . and why 
Phillips is the only recess ever ok'd by 23 leading 
screw makers! 

To Make Wartime Quotas and Peacetime Profits ... get the 
faster starting - faster driving - stronger, better looking fastenings 
that only screws with Phillips Recessed Head can givetyou! 

PHIL[IPS' SCREWS 
WOOD SCREWS MACHINE SCREWS SELF -TAPPING SCREWS STOVE BOLTS 

American Screw Ca., Providence, R. I. 
Atlantic Screw Works, Hartford, Cann. 
The Brlstat Co.. Waterbury, Conn. 
Central Screw Co., Chicago. III. 
Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago. Ill. 

-he H. M. Harper Ce.. Chicago, 111. 

International Screw Co., Detroit, Mich. 
,he Lamson A. Sessions Co Cleveland, Ohio 
Manufacturers Screw Products, Chicago, Ill. 
Milford Rivet and Machine Co., Milford, Conn. 
The National Strew & Mfg. Co., Cleveland, Ohio 
Mew England Screw Co.. Keene, N. H, 
ParkerKalen Corp., New York, N. Y. 

IDENTIFY IT I 

Center corners of 
Phillips Recess are 
rou'tded .. . 

NOT square. 

Boteom of Phillips 
Recess is nearly 
flat... 
NOT tapered to a 
sharp point. 

Pawtucket serer Ce., i 'awtuc tet, R. 1. 

Pheoll Mantlacturing ;o., Chicago, Ill. 
Reading Sc ew C4., Ncristown, Pa, 
Russell Bortsch & We'd Boti & Nat Co., Port Chester, N. Y. 
Scorn Men_lfacturing r:o., Waterville, Conn. 
Shakepreof no., Chicago. .III. 
The 

S 

out 

h 

ie Stan Hardware Mig. Co , Sautbingtxl, Coon. 
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"A MILLION DOLLAR BABY" 

One of the many condensers going to war is known as our 
"million dollar baby." Its usage cannot be divulged, but we 
can say that it is a custom-built job, Cardwell designed and 
produced. And it serves a most important function. 

The experience derived from this particular model will add 
further to present advanced techniques. On the basis of this 
and similar "babies," we will be better prepared to meet 
coming requirements of the electronic age . . . to keep 
Cardwell the Standard of Comparison. 
Buy a Stake in Tomorrow ... Invest in War Bonds Today 

Although this con- 
denser is not the 
"million dollar 
baby," thousands 
of the famous "T" 
series (illustrated) 
are helping to 
keep 'em rolling, 
flying and sailing. 

CARDWELL CONDENSERS; 
. 

THE ALLEN D. CARDWELL MANUFACTURING CORPORATION 
81 PROSPECT STREET BROOKLYN 1, N. Y. 

tect and run down illegal transmit- 
ting stations, especially those used 
for subversive purposes. Some of 
the novel methods and apparatus 
utilized in these searches are re- 
vealed in the film. 

In addition to the film presenta- 
tion over WNBT, station WRGB, 
Schenectady, and WPTZ, Phila- 
delphia, picked up the signals from 
New York and re -telecast them 
over their respective areas. In 
Chicago and Los Angeles, local 
television stations transmitted the 
same film during evening hours. 

Wickenden's "Second Mile" 
THE FAMOUS ADDRESS before the En- 
gineering Institute of Canada in 
1941 by William E. Wickenden, 
president of Case School of Ap- 
plied Science. "The Second Mile" 
has been reissued by the Engineers' 
Council for Professional Develop- 
ment under the title, "The Second 
Mile-A Re -survey, 1944". 

This new material is very per- 
tinent to all engineers in the pres- 
ent confusion as to professional 
status, when it is even being asked 
"Will post-war engineering be La- 
bor or a Profession?" 

Copies of the new edition may be 
obtained from Engineer's Council 
for Professional Development, 29 
West 39th Street, New York 18, 
N.Y. The price is $3 per hundred; 
5 cents a copy in small lots: and 10 
cents for single copies. 

War Standards for Rheostats 
and Variable Resistors 
AMERICAN STANDARDS ASSOCIATION 

has announced completion of two 
new American War Standards in 
the radio and electronic field- 
Power-Type Wire -Wound Rheo- 
stats and Variable Wire -Wound Re- 
sistors. 

Complete with outline drawings. 
the two standards cover the per- 
formance requirements, test meth- 
ods, standard dimensions, and 
standard resistance values of the 
quality required by the Armed 
Forces. Both standards include ap- 
plicable specifications and draw- 
ings ; classification ; materials and 
workmanship; general and detailed 
requirements; methods of sam- 
pling, inspection and tests ; and 
packaging, packing and marking 
for shipment. 

The main difference between 
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RANGING in size from tiny tubes not much larger than a lightning bug to six foot giants Electric vacuum tubes are doingWestern today. Theyserve in an all-out war job planes, in tanks, on nsval vessels -in fixed radio transmitters and receivers-in the 
electrical gun director and those amazing electronic weapons which put the enemy on the spot. To meet the tremendous needs of war, our tube 
shop personnel has been multiplied many times. And turning out vacuum tubes by the millions is just part of Western Electric's work as the nation's lamest pro- 

fducer 
of electronic and communications 

equipment 
or war. 

Buy War Bonds regularly - all you can! 
.Ise ANNIVERSgRY 

Western Electric ARSENAL OF COMMUNICATIONS 
EQUIPMENT 

b./E 
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"FRAHM" FREQUENCY METERS 

...IN1910 
the wood engraving at the right appeared in our 
first bulletin on Frahm Resonance Frequency 
Meters. 

AND TODAY... 
the Frahm instruments shown below are tipica! 
of the thousands we build each year. 

CYCLES 
!l5 YOL7S .. 

In the 34 years that have passed since Mr. 
James G. Biddle introduced Resonant Reed Frequency Meters to 
American industry, the basic principle of these instruments has not 
changed. Countless refinements and improvements have been made 
since that date, and the range of application is being constantly 
broadened. Frahm Resonant Reed Instruments were unique and 
outstanding in 1910. And today, through Biddle experience, 
research and development, the same simple resonant reed principle 
is being applied to the solution of an amazing number of measure- 
ment problems. 

Write today for Bulletin 1695-E 

James G. Biddle Co. 
1211-13 ARCH STREET ( (tdt l.4e coutgeteniilic 7ItaJtLuit ttÜ PHILADELPHIA, PA. 

these two standards is that the 
power -type wound rheostat can dis- 
sipate greater power in a given 
physical size because of a higher 
operating temperature. 

The two standards were set up 
by a combined committee of repre- 
sentatives of the radio industry 
and the Armed Forces, and have al- 
ready been adopted by the U. S. 
Navy Department, Bureau of 
Ships, and the Signal Corps Stand- 
ards Agency of the U. S. Army. 

American War Standard Power - 
Type Wire - Wound Rheostats 
(075.9-1944) may be had for 50 
cents a copy, and the American 
War Standard Variable Wire - 
Wound Resistors (C75.10-1944) 
for 40 cents a copy from the Ameri- 
can Standards Association, 29 
West 39th Street; New York 18, 
N. Y. It is available without 
charge from the government 
agencies concerned, for procure- 
ment purposes only. 

Table 9 Revised 
REVISION OF TABLE 9, the Radio and 
Radar Division table of General 
Scheduling Order M-293, has been 
made to bring it into conformity 
with previous amendments, WPB 
has announced. 

The revision of the table adds 
some electronic equipment items as 
"undesignated products", those for 
which a producer must submit his 
operational report only. WPB may 
request submission of order boards 
by producers of undesignated prod- 
ucts if production scheduling need 
arises. Some of the products on the 
Radio and Radar table have been 
retained under new product de- 
scriptions and classifications. 

Vacuum tube production machin- 
ery is added to the list as an X 
product, which requires that the 
manufacturer must submit an oper- 
ational report and order board to 
WPB. A frozen period of three 
months on shipping schedules is 
listed. 

Industrial and mechanical in- 
struments are listed in detail as un - 
designated products, with a four - 
month frozen period for shipping 
schedules. 

Transformers, electronic vibro - 
packs and vibrators, microphones 
and loud -speakers, and radio and 
radar switches are listed as un - 
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PRIMP 

etiscisioe 
cigit`_ 

SPECIFICATIONS: 
''A-1"-15/32 long x '/2" dia.-Mountable with 

6-32 flat or filester screw. No. 21 tinned 
copper wire leads. 1 to 300,000 ohm 
value -1/2% standard accuracy-non in- 
ductive pie wound -1/2 watt, 30° C. tem- 
perature rise in free air -100° C. maxi- 
mum operating temperature -200 D. C. 
maximum operating voltage. Baked var- 
nish finish. 

"A-R"-Same as A-1, with leads reversed. 

"B-1"- 15/16 long x y-" dia.-Mountable with 
6-32 flat or filester screw. No. 21 tinned 
copper wire leads. 1 to 500,000 ohm 
value -1/2% standard accuracy-non in- 
ductive pie wound -1 watt, 30° C. tem- 
perature rise in free air -100° C. maxi- 
mum operating temperature -300 D. C. 
maximum operating, voltage. Baked var- 
nish finish. 

"B -R"- Same as B-1, with leads reversed. 

"T"-1-1/32 long x 7/16" dia.-Inductively 
wound-'/8 x .015 strap terminals -35 to 
35,000 ohms -2 watts, 100° C. maximum 
operating temperature-normal accuracy 
1%. Baked varnish finish. 

"M"-1.13/32 long x 3/4" dia.-Mountable with 
6-32 screw -1 -x .015 thick strap terminals 
-non inductive wound -1 meg ohm max- 
imum resistance -600 volts maximum op- 
erating voltage -100° C. maximum oper- 
ating temperature -1.5 watts -1% normal 
accuracy. Baked varnish finish. 

"G"-15/32 long x 1/" dia.-Mountable with 
6-32 flat or filester head screw: No. 21 
tinned copper wire leads. 1 to 500,000 
ohm value. !:% standard accuracy- 
non inductive pie wound .8 watts, 30° 
temperature rise in free air. 100° C. max- 
imum operating temperature. 200 D. C. 
maximum operating voltage. Baked var- 
nish finish. 

114 West 18th Street, New York, N. Y. 

QUALITY IS 

OUR STOCK 

IN TRADE 
That's why we're doing a BIG 
job for the BIG names in radio 
and instrument manufacturing. 

We've been meeting wartime 
deadlines with the same preci- 
sion. All our production facili- 
ties, engineering and crafts- 
manship are geared for the all 
important necessity of making 

PROMPT 

DELIVERIES! 

Telephone -Watkins 9-4774-5 
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Shipping Dept. 
Speeds 

Delivery to 
Any Point 

Centratized 
Procurement 

and Expediting 
Staff 

Section of 
Stock Floors 
Containing 

World's Largest 
Stocks 

Get all your 

ELECTRONIC 
and RADIO needs M this one 

source 

Call ALLIED First ... it's the shortest, fastest 
way to get what you need. Here's why: 

(1) Largest and most complete stocks under 
one roof (2) Over 10,000 electronic and 
radio items on hand for rush delivery 
(3) Latest supply data from leading man- 
ufacturers (4) Centralized procurement 
and expediting (5) Technical assistance 
(6) One source ... one order ... one billing. 
You save time and work! 

Whether you need one item or a hundred, 
make Allied your procurement headquar- 
ters. Thousands do. 
Write, Wire, or Phone Haymarket 6800. 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 24F-4 Chicago 7,111. 

New R -F Resonance and Coil Winding Calculator 
Easy to use! For fast ac- 
curate determination of 
resonance factors and 
coil winding data. 
No. 37-955. Postpaid, 25e 

All these well known makes-and MORE! 
RCA Burgess E. F. Johnson Shure 

Raytheon Knight Cutler -Hammer Astatic 
Hickok Wiley Hart&Hegeman Amperite 

Triplett General Electric Littlefuse Jensen 

Supreme Cornell-Dubilier Stancor Utah 

Mallory Sprague Thordarson Janette 

Ohmite Aerovox Belden Sangamo 

I R C Hallicrafters Meissner Dumont 

Centralab Hammarlund Amphenol Bussman 

FREE 
Complete 

Up-to-date 
BUYING 
GUIDE 

designated products, with a two 
month frozen period. 

Panel Instruments 

Purchase orders for panel indi- 
cating instruments may be placed 
without prior approval from WPB 
on Form WPB -1682. There are two 
exceptions: (1) any order for 500 
or more identical panel indicating 
instruments, (2) an order for any 
type of panel instrument having a 
full scale deflection resulting from 
a current of 150 micro -amperes or 
less. These two exceptions are 
treated as Y products and require 
WPB authorization on Form WPB - 
1682. 

Panel indicating instruments are 
no longer required to meet Ameri- 
can War Standards C 39.2 1943 in 
ranges and dimensions in order to 
have automatic approval without - 
the filing of Form WPB -1682. 

London News Letter 
By JOHN H. JuPa 

London Correspondent 

Phototube Steering Gear. A re- 
cent British patent (No. 556,175) 
describes a new and compara- 
tively simple type of photoelectric 
steering control applicable to air- 
craft or ships. 

A magnet, free to swing in one 
plane, is immersed in a clear 
damping fluid, such as kerosene, 
and has a small mirror mounted 
on it. Close to the magnet are two 
inductors of high -permeability 
material for the purpose of con- 
centrating the earth's magnetic 
field. 

The mirror normally reflects 
light onto a phototube which is in 
turn coupled to a gas -filled relay. 
The whole unit is mounted on a 
rotatable platform so that the in- 
ductors can be set at right angles 
to the earth's field when the craft 
is following a set course. 

A change of course will cause 
the magnet to swing and reduce 
the amount of light falling on the 
phototube. Relays can be used to 
correct the steering or a direct 
reading meter can indicate the 
change. For aircraft use, two such 
mechanisms, mounted at right an- 
gles, can be used to control or in- 
dicate the vertical as well as hori- 
zontal variations. 

Jet -Propelled Aircraft. It has 
now been disclosed that the Brit - 
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QUALITY TUBINGI 

For years we at Precision have been specialists in the small 

seamless tubing field, from 1/2" O.D. on down to 0.010" O.D. 

with whatever wall thickness is required, holding to unusual 

close tolerances. When accuracy and uniformity is the first 

consideration, we can help you. 

We manufacture accurately drawn seamless aluminum, 

brass, copper and nickel tubing to exact specifications. We 

also fabricate and form nickel tubing electrode piece parts 

and various shapes of non-ferrous tubing. 

PRECISION 

kacade 
lour Inquirirs for round tub- 

ing In all form.. are Nnlirllyd. 

PRECISION °"`'SIOM/TUB E CO. 
SPECIALISTS IN DRAWN TUBING AND METAL SHIELDED WIRE 

Factory: 3824.26-28 TERRACE STREET PHILADELPHIA, PA. 
fRANCNES IN ALL PRINCIPAL CITIES SALES DEPT. 215.05 2700 AYE. AYSIDE, L. I., N. Y. 

ish Thomson -Houston Co., which 
has strong American connections, 
has been foremost in aiding the 
development of this new type of 
aircraft. 

In view of the experience which 
the B.T.H. Co. gained in the manu- 
facture and operation of the 10,- 
000 -kw steam turbo -alternator sup- 
plied to the Detroit Edison Co. 
(turbine initial temperature 1,000 
deg F) they decided to collaborate 
with Group Captain Whittle in the 
design and manufacture of a jet 
propulsion engine. 

Now it seems to me that if this 
jet propulsion is all that is claimed 
for it, there will be a great scope 
for new electronic devices. New 
air designs require new instru- 
ments and it is here that the ex- 
perience of U. S. electronic en- 
gineers can be very valuable. 

A common grouse among air- 
craft electrical engineers over 
here is that they have to put their 
gear into any odd corners avail- 
able after the rest of the machine 
has been designed. 

I have a feeling that it would do 
a lot of good if somebody would 
step out boldly and show what a 
real partnership between electron- 
ics and mechanics could do for the 
airplane. Jet propulsion offers the 
chance; who's going to take it? 

Black Light Beats Blackout. One 
of the big British railroad com- 
panies is experimenting in London 
with ultraviolet light, in conjunc- 
tion with fluorescent paints, on 
station signs, in order to deter- 
mine whether it is possible to 
make signs which are clearly vis- 
ible in the dark but which do not 
infringe the blackout regulations. 

Electronic -Minded Britain. It is 
suprising how the war has made 
many British firms electronic 
minded. Take dielectric heating 
for example. Many firms are con- 
sidering this quite favorably yet 
in normal times they would not 
have looked at it for another 
twenty years. As for cathode-ray 
tubes-well, we are making them 
in very large numbers over here 
and are using them in ways which 
will have a bad effect on the Nazis' 
health. Unfortunately the inter- 
esting stories will have to wait in 
cold storage for a while. 
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FOgiIffgs 
of duality... 

When our transformer plant was organized 22 months ago, 
four MUST rules were laid down. In order, they were: 

1. Make the best product possible. 

2. Buy only the finest in raw materials. 

3. Use a polymerization vacuum -varnish im- 
pregnation process combined with pressure. 

4. Guarantee unconditionally every unit 
manufactured. 

Today, when you have a Langevin Transformer, you have 

all these plus rigid manufacturing control and inspection. 
Your inquiries for quality transformer products are 
solicited. Capacity to 5 KVA. 

The Langevin 
CompanyINCORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 
NEW YORK SAN FRANCISCO LOS ANGELES 

37 W. 65 St., 23 1050 Howard St., 3 1000 N. Seward St., 38 
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®r. ENGINEERED eetefi, 
err t r r rrr r 

PRODUCTION 

COMMUNICATION-the arteries of our armed forces 
everywhere-must function faithfully. And just as a 
chain is as strong as its weakest link so can communica- 
tions equipment be only as efficient as its smallest com- 
ponent part. Because of the great care required in 
building "special" communications equipment, we have 
resisted the trend towards volume production methods. 
For special equipment requires exacting "custom" pro- 
cesses in manufacture. 

Although the rapid march of events demands other 
war equipment at high production records, ours is the 
task of solving complex engineering puzzles to meet 
unusual specifications. 

This plus value of ERCO ENGINEERED PRODUC- 
TION has been recognized by prominent organizations 
who want only the best in communications equipment. 
Such recognition should merit your consideration of 
ERCO ENGINEERED PRODUCTION for your pres- 
ent or postwar requirements. Your inquiry invited. 

ERCO RADIO LABORATORIES 
HEMPSTEAD, NEW YORK 

Manufacturers of CUSTOM- BUILT RADIO APPARATUS 

Radio Business News 

SPRAGUE ELECTRIC CO. is the new 
name of Sprague Specialties Co. 

ALLEN -BRADLEY CO. has moved the 
New York office to 155 East 44th 
St., New York 17, N. Y. 

FM CONSTRUCTION PERMITS have 
been sought by 120 applicants as of 
April 1. This is double the number 
on file five months previous. 

THE BLUE NETWORK now has its 
own communications department. 
Facilities were previously leased 
from NBC. 

THE AMERICAN NETWORK, INC., 
will build and operate its own sta- 
tions in New York, Chicago, Wash- 
ington and Los Angeles. A trans- 
mitter site has been purchased in 
Washington and a lease approved 
for the roof of the La Salle -Wacker 
Building in Chicago. 

INDUSTRIAL CONDENSER CORP. ex- 
pects to finish construction of a 
new factory in July. Located in 
Chicago, the new plant is expected 
to double the present output of 
capacitors and will house a million - 
volt research laboratory. 

WGNC, Gastonia, N. C., has never 
broadcast a commercial program 
on Sunday because of convictions 
of owner F. C. Todd about Sabbath 
observance. A Methodist, he says 
he believes firmly in the admonition 
of John Wesley : "Make all you 
can ; save all you can ; give all you 
can." 

CROSLEY CORP. employees are being 
advised by two leading agricultur- 
ists in tending 1,600 Victory Gar- 
dens. 

ATLAS SOUND CORP. has taken over 
the entire building in which the 
plant is located in Brooklyn, N. Y. 

WGN, INc., has announced a $10,- 
000 prize contest for architectural 
plans for a radio studio seating 
2,000 persons. The theater will be 
the heart of a new building to be 
erected as soon as materials are 
available. A separate competition 
for the building will be announced 
later. 

FM APPLICANTS can obtain maps 
for use in preparing station license 
applications from J. Walter Thomp- 
son Company (Retail Shopping 
Areas), 420 Lexington Avenue, 
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The JAMES KNIGHTS Co. 
sArve.+°tie , ILLINOIS 
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FUNGICIDAI. 
CO 

INSL-X#251i 
APPROVED UNDER SIGNAL CORPS SPEC. 

71-2202 A 
Exceeds gove-nment specifications for fungus 

resistance br several hundred per cent. 
Equally potent in killing higher bacterial 
forms. 

Official tests show Insl-x #25A to be 

non-toxic to humans. 

Moisture proof (wet di -electric strength over 
500 v/m). 

ALSO RECOMMENDED BY THE SIGNAL CORPS 

/nsl-x #95T-A moisture -proof, arc -resistant coat- 

ing for all phenolic parts. Fungicidal. 

Insl-x #200T-A hot -melt compound for protect- 

ing component parts from moisture penetration 

and fungus attack. 

Fungicide Manual EL Free - Write Today!. 

THE INSL X CO., Inc., 857 Meeker Avenue Brooklyn, N. Y. 

Chicago Detroit Los Angeles Philadelphi, 

ivew York City; Rand McNally 
Map Company, Inc: (Trading 
Areas), National Press Building, 
Washington, D. C.; Hagstrom Map 
Company, Inc. (Four -Color Retail 
Trading Area Maps), 20 Vesey 
Street, New York City, and Inter- 
national Magazine, Inc. (Consumer 
Trading Areas), 8th and 57th 
Streets, New York City. 

STANDARD TRANSFORMER CORP. set 
up assembly line in a store near the 
main plant so that passersby could 
see employees working on field com- 
munications equipment for the 
armed forces. In three weeks, the 
stunt brought in enough applicants 
for jobs to make it a success, even 
though other contractors offered 
higher wage -rates. 

JOHN MECK INDUSTRIES of Ply- 
mouth, Indiana, has purchased a 
monocoupe airplane to speed de- 
livery of crystals. In the photo 

above, William W. Montgomery, 
Meck executive engineer, is ready 
to take off with a girl pilot to make 
an emergency crystal delivery. 

URUGUAY has granted the first ex- 
perimental television license to 
Marion Giampietro. Tests will be 
conducted under government super- 
vision on 52 Mc. 

Personnel 
J. E. Tweeddale, until recently 
on leave of absence from Bell Tele- 
phone Labs to Columbia U. War 
Research Division, has taken over 
coordination and production pro- 
gramming of thermistors, varis- 
tors, glass -sealed switches and 
carbon -deposited resistors in the 
Radio Division of Western Elec- 
tric Co. 
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ì4w GteP+,, KOLLSMAN NOW OFFERS 

many new types of low -inertia Drag Cup Motors 
including an adaptable 115 volt 60 cycle unit 

ACTUAL SIZE 

Design Engineers requiring a low - 
inertia, quick -reversing unit will be 

interested in the many new types 

of Kollsman Drag Cup Motors- 
particularly the new 115 volt 60 

cycle units which can be run directly 
from a regular single-phase outlet 
with the addition of a capacitor as 

illustration. 

The low -inertia, quick reversing characteristics are 

obtained by a special light aluminum cup, used in place 

of the usual solid metal rotor. Speed of rotation is varied 

by controlling voltage input to one or both windings 

or by varying one phase angle. Direction of rotation 

may be changed by reversing the leads or phase of either 

-winding. 

Where additional torque is needed, and a slight 

DRAG CUP MOTOR SIMPLE REVERSING CIRCUIT 

shown in the main 

increase in inertia is not undesir- 
able, copper cups may be substi- 
tuted for aluminum cups. 

In addition to applications as 

motors, Kollsman Drag Cup Units 
are sometimes used as induction 
generators. 

OPERATING CHARACTERISTICS -115 VOLT 60 CYCLE DRAG CUP MOTORS 

Type Rotor Speed Reversing Time Stopping Time Stall Torque 

776-05 Aluminum 2930 RPM .12 scc. .2 sec. .50 in/oz. 

776-015 Copper 2930 RPM .20 sec. .4 sec. .656 in/oz. 

For latest information about Kollsman Drag Cup 
Motors write to Kollsman Instrument Division of 
Square D Company, 80-10 45th Avenue, Elmhurst, 
New York. 

ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 

SQUARED COMPANY 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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FOR YOUR POSTWAR PRODUCTS 
SPECIFY 

WALKER -TURNER 
, 

lee 

cr 

wa er - 
urne 

company, Inc. 
PI AinF `IEI0. n.1 

11111)1 ei ß 
e . 

«C,ç _ Me 4ií4a Qít4' 
SHAFTING 

Walker -Turner Flexible Shafting has made 
substantial contributions to simplification of 

design and compactness - where the prob- 
lems involved are those of remote control or 

transmission of light power loads. Today 
engineers, busy on the redesign of products 
for post-war markets, are turning readily to 

flexible shafting, because its practicability 
has been so thoroughly demonstrated in 
mechanical weapons under severe war con- 

ditions. We are glad to place our experience 
at your service. 

WALKER -TURNER COMPANY, INC. 
Plainfield, N. J. 

103 

FLEXIBLE SHAFTING 
FOR REMOTE CONTROL AND POWER TRANSMISSION 

tube for radio uses that speeded 
up the sawing operation from 
2,200 to about 15,000 units per day. 

Robert S. Peare and H. V. Erben 
are new vice-presidents of Gen- 
eral Electric Co. 

Frank R. Deakins has been named 
president of RCA Victor Co., Ltd., 
of Canada, a wholly owned sub- 
sidiary of RCA. 

J. K. Gannett, vice president of 
The Austin Co., engineers and 
builders, has been appointed di- 
rector of engineernig, in charge of 
engineering and research. 

J. W. Dietz, industrial relations 
manager of the Western Electric 
Co. Manufacturing Department, at 
present on leave for service with 
the Government, has been awarded 
an honorary degree of doctor of 
engineering by Purdee University, 
from which he graduated in 1902. 
He entered the company 42 years 
ago as an engineer. 

Walter H. Lynch, chief engineer 
of Arpin Mfg. Co., has been elec- 
ted vice-president in charge of en- 
gineering, general manager, and 
director of the company. He will 
direct research in industrial elec- 
tronic tube development. 

Joseph K. Fabel has been elected 
a vice-president of Allen D. Card- 
well Mfg. Corp. 

Ricardo Muniz, formerly plant 
manager of Radio Navigational In- 
strument Corp., has joined the 
staff of Espey Mfg. Co., of New 
York as staff director of engineer- 
ing. 

Ralph P. Glover, has resigned 
from Webster Products Co., to be- 
come a consulting engineer with 
offices at 1024 Superior Street, 
Oak Park, Illinois. 

Elmer R. Crane has been ap- 
pointed general manager of the 
Radio Division of Lear Avia Inc. 

Dr. Willard Henry Dow, presi- 
dent of the Dow Chemical Com- 
pany, Midland, Michigan, received 
the Gold Medal Award of the 
American Institute of Chemists 
for 1944. 

Colonel C.R.H. Firth is in charge 
of procurement, research and de- 
velopment of all types of radio 
and communications equipment 
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MODEL 
804 

Radio City Products manufactures a line of testing instru 
ments that serve wherever radio is used. These testing 
devices perform with the speed, accuracy and effi- 

ciency that make them first choice for important 
wartime needs-in field and factory, in lab and shop. 

A portable tube, battery and set tester equipped for direct testing 
of all old and new types of receiving tubes, rectifiers, etc. Features: 
* Famous Dynoptimum test circuit * Double line fuses * All fila- 
ment voltages * Tests all ballast tubes * Tests condenser leakage 
at rated voltage * Hot inter -element short and leak tests of indi- 
vidual elements * Separate test for noise, hum, intermittents 
* Tests batteries under load. 

Ranges: D.C. voltmeter: 0-2.5-10-50-250-1,000-5,000 volts A.C. voltmeter: 
0.10-50-250-1,000-5,000 volts Output voltmeter: 0-10-50-250-1,000 volts D.C. 
milliammeter: 0-1-10-100-1,000 milliamperes D.C. ammeter: 0-10 amperes 
Ohmmeter: 0-250-2,500-25,000.0-2.5-25 megohms Decibel meter: -8 to 15, 

15 to 29, 29 to 49, 32 to 55 

Signal Corps uses RCP testing instruments in large 
quantities, selected from the complete line we manu- 
facture. All models are illustrated and described in 
our Catalog 128 which should be in your files. Will 
you ask us to send a copy? 

Our engineers will be glad to advise on the selection of 
models, or to cooperate with you on testing problems. 

RADIO CITY PRODUCTS 
127 WEST 26th STREET NEW YORK CITY 1,N Y. 

MANUFACTURERS OF PRECISION ELECTRONIC LIM'T BRIDGES -VACUUM 
TUBE VOLTMETERS- VOLTOUM-M III I AMMETERS - LIGNAL GENERATORS 

- ANALYZER UNITS - TUBE TESTERS - MULTI TESTERS - APPLIANCE 

TESTERS - AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS. 
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Probably the most important single factor in modern 
warfare is complete, dependable communications. De- 
pendable communications require a dependable power 
supply. Pincor is proud of its part in furnishing portable 
gasoline -driven and other electrical power supply units 
to the fighting front as well as to the home front. 

Look to Pincor for your postwar needs in power pants, 
motors, converters and battery chargers. 

DYNAMOTORS ... CONVERTERS 

GENERATORS .... D C MOTORS 

POWER PLANTS...GEN-E-MOTORS 

BUY WAR BONDS! 

PIONEER GEN -E -MOTOR 
5841 W. DICKENS AVE. 
CHICAGO 39, ILLINOIS 
'EXPORT ADDRESS: 25 WARREN STREET, NEW YORK 7, U. S. A. CABLE ADDRESS. SIMONTRICE, NI:W YORK 

and small power units, in Supply 
Directorate IX of the British Sup- 
ply Mission, Washington. On his 
staff are: R. P. Ross, dealing with 
research and development; Lt. Col. 
R. V. Coles, handling procure- 
ment; and A. E. Barrett of Brit- 
ish Broadcasting Corp. 

Dr. Herbert A. Clark, founder 
of the standards laboratory of the 
Taylor Instrument Co., died re- 
cently. 

Errol H. Locke, former vice- 
president of General Radio Co., 
Cambridge, Mass., has become 
president of the company. Arthur 
E. Thiessen has become vice-presi- 
dent in charge of sales. 

Alfred N. Goldsmith has an- 
nounced the new location of his 
office as 597 Fifth Ave., New York 
17, N. Y. 

THE BALDWIN LOCOMOTIVE WORKS 
The Whitcomb Locomotive Co., 
Rochelle, Ill. 

THE BEAD CHAIN MFG. CO. 

Bridgeport, Conn. 
BENDIX AVIATION CORPORATION 

Scintilla Magneto Div., 
Sidney, N. Y. 

BRYANT ELECTRIC CO. 

(Subsidiary of Westinghouse 
Elec. & Mfg. Co.) 

Wiring Device Div., and Plastic 
Div., Bridgeport, Conn. 

CROWE NAME PLATE & MFG. CO. 

Chicago, Ill. 
DOUGLAS AIRCRAFT CO., INC. 

Santa Monica Plant, 
Santa Monica, Calif. 

GLOBE -UNION, INC. 
Milwaukee, Wisconsin 

LEWYT CORPORATION 

Brooklyn, N. Y. 
LITTELFUSE, INC. 

Chicago, Illinois 
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a "Fool -proof" 
Fastening Method 

Hundreds of Work -hours 

Once %oi' in Tapping 

"We had to find a `fool -proof' fastening meth- 
od on our head phone assemblies," said engineers 
of the Winslow Company, of Newark, N. J., 
makers of electrical apparatus for the armed 
forces. And the simpler P -K Self -tapping Screw 
method prop ed the answer. 

Fastenings were originally made with machine 
screws. The holes were small, and drilling and 
tapping were unusually difficult operations for 
inexperienced workers. Even when holes were 
properly drilled and tapped, "green" assemblers 
often stripped the threads in driving the machine 
screws. Spoilage of parts ran prohibitively high 
... hundreds of work -hours were lost. 

By switching to P -K Self -tapping Screws for 
this ticklish job, tapping and thread -stripping 
were eliminated. Spoilage virtually disappeared.. 
Production picked up immediately. Fastenings 
were stronger than ever. 

Question Every Fastening! - on the drafting 
board, and in production! Ask for a P -K Assem- 
bly Engineer to point out all metal and plastic 
assemblies on which Self -tapping Screws will end 
trouble, speed work, save money. Or mail assem- 
bly details for recommendations. Parker-Kalon 
Corporation, 190-200D Varick St., New York 14. 

PARKER»KAWN 

SELF IAPPI NG .5REWS 

Give the Green Light ,to War Assemblies 

EVERY WORKER A "SKILLED" WORKER! No special training or skill is 
required for this simpler fastening method. At the Winslow Co., in- 
experienced girls drive P -K Screws in tiny 'uoles, and equal the work 
of veterans. You can change to Self -tapping Screws overnight! 

MADE FAST - HOLD FAST! Four Type "Z" P -K Self -tapping Screws 
fasten two metal strap -retaining clips to plastic telegraph receivers. 
They form their own strong threads as they are driven, stay tight 
under severe stresses. The Winslow Co. also uses P -K Type "Z" 
Screws to fasten plastic sub -panels and ground wires to transformer 
cases of an ignition testing set. 

TYPE "Z" THREAD -FORMING SCREWS 

All purpose, form their own threads in the mate- 
rial. For fastening to cellulose acetate and ni- 
trate compounds, methyl methacrylate resins, 
polystyrenes, laminated phenolics, and metal. 

TYPE "F" THREAD CUTTING SCREWS 

Expressly developed for use in crumbly and fria- 
ble materials, such as phenolic and urea base 
compounds, cold mold compositions, and hard 
rubber. Also for metals. Cuts a thread like a tap. 

TYPE "U" - FOR PERMANENT FASTENINGS 

For use in all kinds of plastics and metals. Ham- 
mered or otherwise forced into the material, it 
forms its own thread. Cannot be removed. 

OTHER TYPES OF P -K SCREWS ARE AVAILABLE 
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Hundreds of Kilowatts of Power 
Are Being Generated for Scores 
of Manufacturers - Through 
Wide Frequency Range - with . . . 

CML 1420 

The Model 1400 delivers 1400 watts of power 
from 300 cycles to 3500 cycles single phase. Regu- 
lation from no load to full load is within 4%. The 
maximum distortion with a resistive load is within 
10%. 

The Model 1420 furnishes 250 watts of power 
through a frequency range of 50 to 6,000 cycles, 
with the same degree of regulation and distortion. 

Two Model 1420 u its and one Model 1420-A 

supply 750 watts cf 3 -phase power through the 
same frequency range with Delta or "Wye" cor- 

rections. 

Furthermore, the phase relationship cf the two 
phases is continuously variable, through a range 
of 36J degrees with respect to the third phase. The 
system can be connected to deliver 750 watts of 

single phase power, or two units will deliver 500 

watts of 2 -phase power. 

With interconnections removed, the three-phase 
generators will deliver 250 watts of power on 
three separate frequencies. 

WRITE FOR DESCRIPTIVE LITERATURE. 

<{; 

hY:_,) : ..:: ......... .....:::`vïÄ:pli.'G; ks x 

METAPLAST CORPORATION 
New York, N. Y. 

NATIONAL UNION RADIO CORP. 
Lansdale Plant, 
Lansdale, Pennsylvania 

NOBLITT-SPARKS INDUSTRIES, INC. 
Columbus, Indiana 

PHILCO CORPORATION 

Storage Battery Div., 
Trenton, N. J. 

RADIO CORPORATION OF AMERICA 
RCA Victor Division, 
Lancaster, Pa. 

RAY -0 -VAC COMPANY 
Blake Mfg. Co., 
Clinton, Mass. 

ST. REGIS PAPER CO. 

Panelyte Div., 
Trenton, N. J. 

STACKPOLE CARBON COMPANY 
Carbon Division, 
St. Marys, Pa. 

SUPERIOR TUBE CO. 

Norristown, Pa. 
WELLS-GARDNER & CO. 

Chicago, Illinois 
TELETYPE CORPORATION 

(Div. of Western Electric Co.), 
Chicago, Ill. 

S. B. WHISTLER & SONS CO., INC. 
Buffalo, N. Y. 

WINTER BROTHERS STAMPING CO. 

Detroit, Michigan 

HIGH -CONDUCTIVITY 
PLATING 

A new plating, developed by Westing- 
house, is superior to nickel in conduc- 
tivity for h -f applications and in cor- 
rosion resistance. Standard plating 
practice, as shown above, is used with 
special anodes made of an alloy of 

copper, tin and zinc 
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to broader fields 
of usefulness 

For many of the established uses of cloth find, if you can, an adequate substitute. 

There is none because only a woven fabric drapes, folds, creases, holds stitching or 
adhesives and conforms to contour with a comparable degree of elastic tensile 

strength. Cloth is a structure distinctive in nature and when processed to special use, 

serves that use as can nothing else. Processing to purpose brings woven cloth in the 
forefront of postwar production materials. 

COATING 

Coating means using the woven 
fabric as a structural base and 

covering and concealing the texture 
with a heavy bodied flexible sub- 

stance spread on much -as plaster 
is spread on lath. Coating materials 
are varied to secure differing ap- 
pearances and properties. Many 
of these coatings fall in the plastic 
group. New coating treatments are 
being devised and greatly varied 
properties secured. Coating may be 
preceded by impregnating or filling. 

CURRENT HOLLISTON PRODUCTION includes COATED AND IMPREG- 
NATED FABRICS ... INSULATING CLOTH BASE ... SEPARATOR CLOTHS rubber, starch -filled, 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK -BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 
We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements. 

.. 

/ URppSES P 
SP£C/A 

CLOTHS 
FDl1 tJStT 

PROCfSSOÑoaw ol° AvSñP 
iciti8s 

pa/es R4en 
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___DOUBLES 

WAR BONDS' 
iC1xzeir /elLee Zf ;? 

124t1t 480714Z 9' t 7711. ro>`,/ 
4:1¡ 

ASSUREDLY 

lake a jaunt along only every 
Y citizen could SEE what our t 

9 a battle front, 
and SEE 

what 

toward 
taxes and bonds are double their Victory _ they 

pur- 
chasing 

CORWIC War Bonds, cheerfully! 0 wires are there, too . . 
`William 

, Cornish Wir 
p9ert of Co. 

hcrd a letter fro e now serving 
overseasrn hrs son part of which is quoted -...._...._..... 

here, 

cornish 
WIRE COMPANY, INC. 

15 Park Row, New York City, New York 

"Made by enyin¢eti jot Znyineat.2' 

Electronic 
Tachometer 

(Continued from page 104) 

celerating. Therefore the coast - 
time reading is a measure of the 
rate of deceleration. 

Vibration Circuit 

The signal produced by the pho- 
nograph -type crystal pickup placed 
on the gyro frame is introduced on 
the grid of Vs, operating as a con- 
ventional Class A voltage amplifier. 
The output of this amplifier divides 
into two branches. One branch 
drives a conventional power ampli- 
fier, V which operates a speaker to 
give audible indications of vibra- 
tion present in the gyro rotor. 

The second branch is used to pro- 
vide visual indication when vibra- 
tion of the gyro rotor exceeds a 
specified amount. Output from the 
voltage amplifier V8 is fed into the 
input stage of the peak -discharge 
circuit employing a gas tetrode, 
V,0. When the grid of the gas dis- 
charge tube exceeds a stipulated 
value, the tube breaks down and il- 
luminates the indicator lamp, V. 
In this way, excess vibration of the 
gyro rotor is converted into a visual 
warning. 

Power Supply, Electrical Specifications 

Two rectifier -filter type voltage 
supplies are provided for operating 
the unit. One is a negative supply 
for bias purposes while the other is 
a high -voltage supply for all plate 
voltages. 

The voltage of the bias supply is 
controlled by a regulator tube V. 
while critical plate voltages are reg- 
ulated by two tubes V. and V in 
series. 

The gyro test unit operates from 
a 115 v, 60 cps line and consumes 
110 watts. An input signal of 2 
millivolts or more is required for 
satisfactory operation. Most gyro 
units produce a voltage of at least 
5 millivolts with the probe designed 
for this purpose. With the range 
switch adjusted to the low scale, ro- 
tational speeds of 400 to 1,000 rpm 
for a rotor having 24 buckets may 
be read on the meter whereas on 
the high scale, rotational speeds of 
from 5,000 to 15,000 rpm for a ro- 
tor having 24 buckets may be read. 
With the range switch on position 
C for measuring coast -time, nega - 
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Your Plastics Molder can help you Catch Business by DESIGN! 
There's plenty of sales appeal in up- 
to-date, streamlined styling of plastic 
parts. 

But unless Design sleeps right in 
the same bed with Engineering, there 
are plenty of headaches. Both these 
functions have to be on the job at 
once to combine styling with proper 
handling of wall sections, inserts, un- 
dercuts, bosses, fillets and plenty of 
et ceteras. 

But that's only the start of the 
story, here at Kurz -Kasch. In grow- 
ing up with the plastics industry, 
we've found that experts on Mold - 
making, Molding and Finishing 
ought to be consulted, too, while 
products are still plans. 

So we bring them all together here 

at the Plastics Round Table. Your 
engineers are invited to discuss your 
plastics problems here, with men rep- 
resenting a generation of molding 
experience. Behind them are the re- 
sources of one of the largest and best - 
equipped exclusive molding plants in 
the country. 

PLANNING always brings home the bacon! If your post-war 
plans include plastics, let us urge that you consult your molder 
early. His assistance now on design and material specifications 
can be doubly valuable. 

KURZ -KASCH 
For over 25 years Planners and Molders in Plastics 

Kurz -Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York Chicago Detroit Indianapolis Los Angeles Dallas 

St. Louis Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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"Extra -ordinary" relays are engineered, designed and 
manufactured by Cook Electric Company to meet the 
entire range of aircraft and electronic applications. 
They are engineered with the "plus" features that make 
all Cook products extra -ordinary, and are designed, 
tooled and fabricated completely under one roof, in 
a model plant that provides capacity to produce in 
quantity. 

*The large relay illustrated above is the 
Type 108, now in quantity production. Pro- 
duced with the finest relay materials. High 
permeability, magnetic materials, annealed 
in controlled atmosphere. Various modifi- 
cations adapt it to a wide range of appli- 
cations. Adjustment to specific conditions 
provides extreme high speed sequence or 
marginal operation. Coils bakelite impreg- 
nated and heat cycled to meet severe 
humidity conditions. Available in a wide 
range of voltages from 6 to 220 Volts D.C. 
and 10 to 220 Volts A.C., 20 to 25 Cycle and 
50 to 60 Cycle. Mounting holes provided in 
heel piece for direct mounting to panel. Can 
be equipped with octal speaker plug or 
other types to meet special requirements. 
Dust -proof housings and weather-proof cov- 
ers are also available. 

2700 SOUTHPORT AVENUE 

*The small relay illustrated above is the 
new Type 400. Its features include: Stainless 
steel bearing pins for long life and perma- 
nent adjustment. New coil terminal design 
to prevent coil losses due to breakage of 
lead wires. Wide spacing of staggered spring 
terminals and elongated holes to facilitate 
wiring. High permeability, magnetic mate- 
rials, annealed in controlled atmosphere. 
Coils wrapped in serving and bakelite im- 
pregnated against moisture, to Air Corps 
specifications. Single or twin contacts and 
single or double spring pile-ups to six 
springs high. Saving in space and weight. 
Sturdy, durable construction. Nickle silver, 
beryllium copper or Inconel spring mate- 
rials optional. Withstands high G and vibra- 
tion tests due to light weight and balanced 
armature. 

CHICAGO 14, ILLINOIS 

tive acceleration from approxi- 
mately 1.6 to 3.2 cps per second is 
read on the indicating meter. Ex- 
tensive tests have shown that the 
test unit is accurate to within 3 

percent when measuring rotational 
speed, whereas a precision to 
within about 5 percent is obtained 
when measuring coast -time. 

Significance of Electronic Equipment 

By means of direct -reading elec- 
tronic equipment of this type it has 
been possible to greatly increase the 
speed with which satisfactory tests 
may be made. This is particularly 
true as regards the coast -time of 
gyro rotor. 

Normally, specifications call for 
bringing the gyro rotor up to full 
speed (10,500 or 12,500 rpm) and 
noting the time required for the 
rotor to come to a standstill. This 
coast -time is in the neighborhood 
of 10 minutes. If the coast time is 
less than 8i minutes the gyro bear- 
ings are too tight and should be 
loosened, whereas if the coast time 
exceeds 11 minutes, the bearings 
must be tightened. Thus, the nor- 
mal procedure consumes about 10 

minutes for each adjustment and 
several adjustments may be re- 
quired before a single gyro rotor is 
properly adjusted. By means of the 
electronic accelerometer, the coast - 
time can be determined from the 
deceleration reading in a matter of 
a few seconds, and the necessary 
adjustment on the gyro bearings 
can be made immediately, even 
with the rotor turning. Thus, the 
test unit has been able to effect con- 
siderable savings in time. 

The vibration channel likewise 
has been found to be extremely 
valuable in making it possible to 
eliminate dynamic unbalance in 
gyro rotors. After a rotor has been 
properly balanced and adjusted by 
means of the electronic test unit, it 
is virtually impossible to ascertain 
by touching or listening to the unit 
whether it is stationary or revolv- 
ing.-B.D. 

ENOUGH COPPER for more than 
1,200,000,000 machine gun cart- 
ridges has been returned to the na- 
tional stockpile from the telephone 
plant of the Bell System, according 
to Western Electric. 
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1918 math? WAS SIGNED! 

November 10th, 1918... 1,081 men were killed, captured, and 

wounded! That extra day may mean your boy's life! ... Those extra 

bonds, scrap, pints of blood ... will mean Victory sooner! .. . 

Are you making the most of your weapons? 

Here, at Kenyon, we're mighty proud to be playing 

a small part in winning a big war. That is why 

every Kenyon transformer used by our armed forces 

reflects the same high craftsmanship and precision 

that went into our peacetime production. To bring 

victory closer, Kenyon workers are determined to 

do their share by turning out good transformers as 

fast as they know how. 

KENYON 
840 BARRY STREET 

K .S.A. YR U . NEW 0 
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NEW PRODUCTS 
Month after month, 
velop new materials, 
new assemblies, new 
ment; issue new tech 
new catalogs 

Rhombic Antenna 
Transformer 
THIS NEW RHOMBIC receiving an- 
tennal coaxial cable coupling trans- 
former, designed for out-of-doors 
installation) provides an impedance 
match for 70 -ohm cable to 700 -ohm 
antenna terminals with less than 
1 db loss over range of from 4 to 
22 Mc. The circuit design provides 
simple d -c continuity checking 

throughout the whole length of the 
antenna from the coaxiable cable 
input terminal position. Close coup- 
ling and powdered iron trans- 
former cores of high permeability 
are used to achieve a broad fre- 
quency response. The unit is housed 
in a weather-proof cabinet with a 
water -tight cover. 

Andrew Co., 363 East 75th St., 
Chicago 19, Ill. 

Interval Timer 
THIS INSTRUMENT IS called a 
"Counter Chronograph Interval 
Timer" (patent applied for) and is 
developed for direct -reading in- 
struments. It uses an electronic 
counter in the timer, and a 100-kc 
crystal -controlled oscillator to gen- 
erate the initial counting rate. An 
electronic switch (or gate) is first 
actuated by a pulse from the initia- 
tion of the time interval. The cy- 
cles of the 100-kc frequency are 
then counted by four decades. The 
pulse generated by the termination 
of the time interval turns the elec- 
tronic gate off, leaving a count on 

manufacturers de - 
new components, 
measuring equip- 

nical bulletins, and 

the panel indicator. The resulting 
count is the number of cycles of the 
100-kc source that have elapsed in 
that time interval. Since each cy- 
cle has a duration of 0.00001 sec- 
ond, the reading is hundred -thou- 
sandths of a second and the full ca- 
pacity reading of the panel is 
0.09999 second. The counter can 
then repeat, if desired. 

Four tubes are used in the elec- 
tronic counter decades for counting 
and indicating a scale of ten. The 
answers are indicated for each de- 
cade on four neon lamps designated 
1, 2, 4, 8. Combinations of these 
lamps indicate 0 to 9. For example: 
1 =1,2=2,2+1 =3,4=4, 
4+1=5,4+2=6,4+2+1 = 
7, 8 = 8, 8+ 1 = 9. 

The instrument operates from a 
line voltage of 100-125 volts, 60 cps, 
a:c. The tube complement is 27. 

Plug-in construction of various con- 
nected units is used throughout. 
The timer measures 15 x 10 x 10 
inches, and weighs approximately 
30 lb. 

Potter Instrument Co., 136-56 
Roosevelt Ave., Flushing, N. Y. 

Midget Transformer 
THIS TRANSFORMER COMES in an 
aluminum case and measures 1 inch 
in diameter and 17/16 inches over- 
all height. It weighs approximately 
2 ounces. It is rated at 1.4 henries 
at 0.025 amps d.c., and has a re- 

sistance value of 100 ohms. It is 
for use in electronic applications. 

Acme Electric & Mfg. Co., Cuba, 
N. Y. 

"Salad Bowl" Horn 
THIS LOUDSPEAKER was designed 
primarily for the Navy. It is a 
high-powered unit and has passed 
Navy tests. Called "Salad -Bowl" 
horn because of its shape, it 
is designed for speech reproduc- 
tion. The speaker has an outside 
diameter of 124 inches and weighs 
approximately 25 pounds. The unit 
is composed of three principal sec- 
tions: the base, which provides 
space for a transformer, and a 
terminal strip, and provisions for 
the lead-in cable; the horn, which 
is of the folded expotential type; 
and the magnetic unit which is 
fitted with a two-piece permanent 
magnet, and diaphragm. The loud- 
speaker is constructed principally 
from formed sheet steel and 
moulded plastic. 

The voice coil impedance of the 
unit is approximately 7.5 ohms. 
The speaker develops the high 

sound pressure of 50 dynes per sq 
cm when operated at the rated 
electrical input and measured at 
10 feet from the speaker on the 
sound axis in open air. 

Other features of this loud 
speaker are that it is resistant to 
shock, vibration, salt spray, gun 
blast, and is readily accessible for 
servicing. 

The speaker was designed by 
Bell Telephone Laboratories and is 
now being produced by Western 
Electric Co., 195 Broadway, New 
York, N. Y. 
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Three attitudes that hamper war production 
ap 

ONE EYE SHUT TO WORKING CONDITIONS 

A healthy and contented worker is a 

good worker - but, unfortunately, some men 

close one eye to this well -established 

fact. Provisions for maintaining 

general comfort and morale on the 

production line are shrugged aside, and then 

there's wonderment if output lags. 

íL 

KEEPING LABOR ON 

LABOR'S SIDE OF THE FENCE 

Ignoring successful examples of many 

progressive plants, some executives still choose 

to utilize the craftsmanship out not the 

wholehearted cooperation of labor. 

Labor appears to be non -essential 

around the conference table. 

"I'M BETTER THAN HE IS" 
While boys of different colors and 

caces and religions fight and die side -by -side, 

here at home there are those 

who practice an un-American form of 

discrimination. Overlooked is the actuality 

that harmonious relationships of all peoples 

can, and must, be achieved. 

THERE IS NO PLACE IN THIS COUNTRY FOR SUCH ATTITUDES 

At ECA, even as in your plant, we have questioned these three attitudes ... experimented ... eliminated them. 

Carrying the fundamental principles of the American dream into our organization, management and labor function 

os a single democratic unit. Periodic meetings have bean established ... ideas of benefit to both groups are 

exchanged. Here we gather suggestions for economy and efficiency. Here originate recreational facilities, group 

insurance and medicine plans, our extensive home front activities. Here developments are born whose value to 

the country have been effectively demonstrated. Here our policy of assigning jobs on the basis of merit rather than 

heritage is reaffirmed. Has our plan worked? Efficiency steadily increases and production, for example, today is six 

times greater than it was twelve months ago. This record gives added support to our proposition that, regardless 

of color or creed, to advance is the common birthright of all men ... and that mutual cooperation between the 

man -in -the -front -office and the man -who -puts -things -together is not only highly desirable but highly essential. 

ELECTRONIC CORP. OF AMERICA 
45 WEST 18th STREET NEW YORK II, N.Y. WATKINS 9-1870 

REPRINTS OF THIS ADVERTISEMENT AVAILABLE. SHAPPE-WILKES INC. 
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Our glen Count He'nviiy 

on Permoflux Eff ideicy1 
n the ï andie-Talkie", de-feloFed it 

'he Moto, )Ia La ooratories, ?errrcf u). 
Lt cot,stical Devices are daily demonstrat- 
ing their ability to improve the eff .ieicy 
and intelligibility of speech c,mn-Jiica- 
tions. Tbeee same Permoflu.c ac*r eve- 
ments, vh ch today assure maintenaicie 
of laboraory performznce in 30 .14 
equipment will be available for huedredo 
of postwar applications. 

BUY WAR BONDS FCR VICTO?Y. 

PERMQFLUX CORD CDRMTION 
4916-22 W. Grand Ave., C1'icago 39, I I. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET 'rrKAAIC TRANSDUCERS 

Time Delay Switch 
THIS RUGGEDLY constructed ambi- 
ent compensated time delay switch 
has contact capacity of 1500 watts. 
115-230 volts a.c. The heater wind- 
ings are wound for 6 to 230 volts. 
Heavy duty electrolytic silver con- 
tacts are available normally open or 
normally closed. The unit weighs 

ounces. Overall dimensions are 
2i x i x i inches. The switch is con- 
veniently mounted with two 6/32 
inch screws through eyelets having 
roc inch centers. The manufacturer 
will build the switch to individual 
specifications. 

George Ulanet Co., 88 East Kin- 
ney St., Newark 5, N. J. 

Cathode Ray Oscilloscope 
STUDIES OF SQUARE WAVES and 
pulses in television, and the study 
and measurement of intermediate 
frequency phenomena such as wave 
forms and transients up to 1 Mc 
may be made on Model 550-A, 
which is an 5 -inch oscilloscope of 
the wide range type. Square wave 
signals from 40 cps to 50 kc per 
second can be accurately repro- 
duced. The vertical amplifier of 
the instrument has a sine wave fre- 
quency response of 50 kc per sec- 
ond, plus or minus 1 db. The gain 
of the vertical amplifier is high 
enough to be used for low level fre- 
quency audio measurement.. The 
voltage gain is 625. The instrument 
is equipped with a detachable co- 
axial cable which has a rated jnput 
capacity of 8µµf. A special com- 
pensated 4 -step attenuator permits 
observation of voltages up to 175 
volts, with a variable gain control 
on the second. stage providing con- 
tinuous variation of gain, without 
changing frequency characteristic. 
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COyIY 2/J//i/9n/J rrí,feul>.f- : c. .lfr/./ cá/9' ueli 
Synflex Compounds as developed in our own laboratories are produced only it the form of 
rods, tubes, shapes, tapes and elastics. These distinguished materials meet anc surpass the 
most exacting requirements of the electrical and aviation industries. Many formulations are 
available, each for a specific job. 

Synflex FT 10 is used for the lowest temperature applications, retaining its flexibility to 
-85 F. * * Synflex FT 11, a transparent material, is effective in a wide range of working 
temperatures from -60 F. to 188 F. * * Synflex FT 22 has a high dielectric strength and for 
many applications supplants varnished tubing and sleeving. 

Synflex rubber -like Tubings are in continuous lengths from B. & S. =24 (.021 I.D.) to 2.000 
I.D. Special sizes and shapes upon request. 

Inquiries invited. We will gladly submit complete test methods, data and samples. 

INDUSTRIAL. SYNTHETICS CORPORATION 
60 WOOLSEY STREET, IRVINGTON, NEW JERSEY 
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Millen "Designed for Application" components are different! As a designer 
and manufacturer for many years of complex electronic and communication 
equipment, we are our own best customer for component parts. Consequently, 
we have to perform an outstanding job of designing and manufacturing such 
parts in order to satisfy our own applications. Our parts are "different", 
also, because as symbolized by the "Gear wheel" of our registered trade 
mark, they are designed by mechanical engineers working hin close coopera- 
tion w:th our electronic circuit group. Below are illustrated a typical half 
dozen of the thousand -odd items we manufacture. Unfortunately, at this 
time, it is not possible to list herewith some of the intriguing "classified" 
components developed in connection with our ultra high foequency war pro- 
duction work. Our new 1944 general catalogue of son-creesified parts will 
soon be released. 

Illustrated above, left to right; Top row: No. 33008 octal socket with No. 33888 shield; o group of RF choke coils in the 34000 
series; and the 45000 series of midget coil forms. Bottom Row: the 33004, 33005, and 33008 series of steatite tube sockets 
with inter -contact barriers, etc. The No. 11035 variable transmitting capacitor; and a member of the No. 9C600 absorption fre- 
quency meter series. These instruments are available in several sizes and types in many low, medium, high and ultra high fre- 
quency ranges; - Particularly useful in harmonic identification in FM transmitters. 

NEW YORK OFFICE 

259 W. 14th ST. 

JAMES MILLEN MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MALDEN CHICAGO OFFICE 
MASSACHUSETTS 549 W. WASHINGTON BLVD. 

SALES OFFICES IN ALL OTHER PRINCIPAL CITIES 
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LUXTRON* 

PHOTOCELL'S 

Offer Circuit 
Simplicity 

and Long Life 

PLUG-IN CONTACT 
is only one of a series 

of mounting types a- 

vailable in all shapes 

and sizes. 

The ability of Luxtron` Photo- 
cells to operate instruments and 
instrument relays, without am- 
plification, removes the hazards 
of complex circuits. This fact 
alone recommends their applica- 
tion to precision control pro- 
blems. Using Luxtron' cells also 
makes for lighter and less bulky 
equipment. 

Their exceptional resistance to 
vibration, shock and general 
mechanical'violence assures long 
service and unusual adherence to 
original calibration. 

Engineering inquiries al- 
ways welcome. 
Full data sent on request. 
"Reg. U. S. Pot. Off. 

BRADLEY 
LABORATORIES, INC. 
82 Meadow Street. New Haven 10. Conn 

Positive locking (up to 500 kc) of 
the image on the screen is achieved 
by synchronizing the horizontal 
linear time base with the signal of 

the vertical amplifier. A switch con- 
trols this synchronization at either 
negative or positive peak. A power 
interlocking switch, on the chassis, 
affords protection from high volt- 
age when the unit is removed from 
its case. The case and panel are of 
metal. The unit is priced at $187.50 
complete. with tubes and a 4 -foot 
coaxial cable. 

Reiner Electronics Co., 152 West 
25th St., New York 1, N. Y. 

Instrument Mounting 
Speed Nut 
BULLETIN No. 179 DESCRIBES in- 
strument mounting speed nuts 
(A6939) for front mounting of air- 
craft instruments. The speed nuts 
are approved by U. S. Army Air 
Forces. They are made of non-mag- 
netic material and may be installed 
in standard 0.171 inch clearance 
holes, and will fit panel thicknesses 
from 0.062 inches. No special tools 
are required to install the nuts and 
they hold firm against the force of 
inserting the screw and against 
screw -tightening torque. The nuts 
may be used with standard brass 
machine screws. 

No. A5939 speed nuts are also 
described in the bulletin and are 
for use where non-magnetic qual- 
ities are unnecessary. These nuts 
are made of spring steel and use 
standard AN530 thread system 
sheet metal screws. 

Tinnerman Products, Inc., 2038 
Fulton Road, Cleveland 13, Ohio. 

COPROX 
RECTIFIERS 

Offer Leads at 

any Angle to 

Mounting Lugs 

"COPROX" MODEL 
CX-2E2D4, double 
half -wave rectifier rat- 
ed up to 4.5 volts 

A.C., 3.0 volts D.C., 

2.5. miliamperes D.C. 

Great laitude in mounting "Co- 
prox" (capper oxide) rectifiers is 

afforded by the unique mounting 
lug and --he fact that leads may 
be ordered at any required angle 
to the lug. 

Lead wires are pre -soldered, to 
prevent overheating in assembly. 
Gold -coated "pellets" retard ag- 
ing. Low forward resistance, high 
leakage resistance, Conservative 
ratings an J high testing standards. 

Wrire for full technical 
data on oil "Copro,," 
modals. 

BRADLEY 
LABORATORIES, INC. 

82 Meadow Street. New Haven 10. Conn 
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IMPORTANT 
«Ot44eig 

PILOT LIGHT 
DATA 

Just Released 
If you have Pilot Light applications, you will want a 

copy of this new data book, which illustrates and fully 
describes Gothards wide range of variable intensity and 
fixed units for practically every application and voltage 
you can think of. Also described are brackets, bulbs 
and accessories. Have your secretary request a copy 
today. 

`L/ MANUFACTURING uiii COMPANY 
1310 NORTH NINTH ST. SPRINGFIELD. ILL. 

TODAY in WAR .. TOMORROW in PEACE 
On mile -a -minute 
PT boats, as on 
hurtling jeeps, 
rumbling tanks, 
amphibian tractors 
and "walkie- 
talkies", Brach 
Antennas are doing 
their part in the 
vital task of: 
communications. 
Today, our entire 
output goes 
exclusively to the 
nation's armed 
forces-on land, on 
sea, and in the air. 
But after the war, 
for the best in radio 
antennas and 
accessories, 
remember the name 
-BRACH. 

L. S. BRACH IFG. CORP. 
World's Oldest and Largest Manufacturers of Radio Antennas and Accessories 

55-65 DICKERSON STREET NEWARK N. J. 

D -C Instruments 
A COMPLETE LINE of rugged "Dale" 
electrical voltmeters, ammeters, 
microammeters, and milliammeters 
are available in standard 2 and 3 - 
inch AWS case construction. A 
solid Bakelite bridge forms the 
body of the movement. Soft iron 
pole pieces assure a uniform scale 
distribution and a special type of 
balance system is used to give a 
good balance for all positions of 
mounting. 

Electronic Development Co., 2055 
Harney St., Omaha 2, Neb. 

Inlaid Characters for Panels 
AN "INLAY PROCESS" for placing 
durable characters on metal panels, 
chassis, etc. eliminates the use of 
name plates on front panels. The 
process is perfected in either a flat 
or a wrinkled background, on fin- 
ished metal or on metal in its bare 
state. Backgrounds can be black, 
olive drab, brown, or any shade de- 
sired. Characters (inlay -baked) 
may bey any color. The background 
finish protects the inlaid characters 
and makes them resistant to abra- 
sions and salt spray. (The charac- 
ters are guaranteed by the manu- 
facturer to pass a 50 hour salt 
spray test.) 

Screenmakers, 64 Fulton . St., 
New York 7, N. Y. 

Electronic Drives for 
Standard D -C Motors 
A LINE OF SELF-CONTAINED, adjust- 
able speed, electronic motor drives, 
which provide d -c motor perform- 
ance from a -c power, may be used 
with any machine which is driven 
by a d -c shunt motor. These drives 
eliminate the need for specially de- 
signed motors. Electronic rectifier 
tubes are used to convert alternat- 
ing to direct current. The tubes 
also supply separate power to the 
d -c motor armature and field cir- 
cuits. Each circuit is individually 
controlled through otner electronic 
tubes to provide speed adjustment 
and current regulation. 

The method used to control arma- 
ture current prevents excessive cur- 
rent ripples. Full field strength of 
the motor and limited armature cur- 
rent is utilized in starting so that 
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There are many grades and types of 
INSUROK, one or more of which will 
meet practically every mechanical, 
electrical and chemical requirement. 

11 

"THAN1 

, 

RIDE R 00 T ICI E 
Lines' H o Surface T ChicagçOR 

used on the 

bearings are now 
combination 

INSUROK are made of a 
ISUROK newest street cars. Company 

The Richardson grade of URO 
and Laminated 

INSUROK. 
Bearings 

by 
rubber because this p 

of molded surface and friction is reduced to 
Wig. 

forms 
the bearing 

h graphite content, travel and 
made 

K a high g smoother starting, bearings INthe b 
thus permittinglast ten times longer, 

minimum- the noise that resulted from 

They also 
materials, 

formerly 
used. A 

d replacement 
costs. bina - 

of other materials, well as combina- 

tions, 

maintenance 
an 

Laminated, as practicall- 
th 

both Molded and 
complete producttsK might solve, 

arts and comp 
you? just 

is being used for p 
problem that INSUROK you' 

tions, If have a P plastician 
every industry. experienced 

Richardson 

why not let an exp 

write for complete 

L.: e (2,1: 
PA` ee4 

INSUAOK brake beam 

bearings, four in a series, 

are wed on each truck. 

Áe RI SON COMPANY 
MELROSE PARK. ILL. NEW BRUNSWICK. N. J. FOUNDED 1868 

DETROIT OFFICE, 6-252 G. M. BUILDING. DETROIT 2. MICHIGAN 
INDIANAPOLIS 1. IND. LOCKLAND_ CINCINNATI 15. OHIO 

NEW YORK OFFICE: 75 WEST STREET. NEW YORK 6. N. Y. 
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The 33888 Shield and the 
33008 Socket 

Another exclusive Millen Designed 
for Application product is the No. 
33888 shield for use with the 33008 
octal socket. By its use, the elec- 
trostatic isolation of the grid and 
plate circuits of single -ended metal 
tubes can be increased to secure 
greater stability and gain. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

maximum torque may be had with- 
out causing excessive power line 
surges and interference with other 
equipment drawing power from the 
same current source. Full torque is 
provided at low speeds so that it is 
possible to vary the speed of a ma- 
chine without sacrificing torque. 

If the motor stalls because the ma- 
chine is overloaded, the controls 
automatically limit the current 
drawn and provide full protection 
for the equipment. Standard units 
have start, stop and speed controls, 
but reverse controls (with or 
without an independent reverse 
speed selection control) can be sup- 
plied. Capacities in standard equip- 
ment are available from i to 3 hp, 
single phase; and from 5 to 10 hp, 
three phase. Other sizes or special 
designs for specific applications are 
also available. Standard voltages 
are 220-440 at 60 cps (550 volt and 
25 or 50 cps machines can be sup- 
plied). Units may be wall or floor 
mounted, and are easy to install. 

Weltronic Co., 20735 Grand 
River, Detroit 19, Mich. 

Multi -Range 
Electronic Comparator 
INSPECTION OF FINISHED parts on 
the production line, and measure- 
ments of mechanical dimensions of 
the work, may be rapidly made on 
this unit which is now in produc- 
tion by the manufacturer. The 
comparator consists of a rigid 
stand which carries an anvil, a gage 
head, and the indicating instru- 
ment. The work to be measured is 
placed on the anvil and moved un- 
der a spindle. The pressure of the 
spindle is instantly adjustable 
from zero to 20 ounces. Deviations 
from normal to the precise degree 
are recorded on a dial. Electrical 
zero and magnification adjustments 
are made by means of convenient 
controls. Gaging is available from 

SPINTITES ARE 

REAL SPEED Url 
TOOLS. This is the 
WRENCH that works 
like a SCREW DRIVER 

Standard sizes for Hex- 
agon nuts or headed 
screws ,. . special 
SPINTITES for square 
or knurled ruts. Han- 
dles are either fixed 
or chuck type 
SPEED-UP design by 
makers of WALDEN 
WORCESTER 
WRENCHES 

STEVENS WALDEN, INC. 
459 SHREWSBURY STREET 

WORCESTER, MASSACHUSETTS 
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In 1787, early in May a century and a half ago, 
distinguished visitors began to appear in the city 
of Philadelphia. Eventually, on the 25th of May, 
55 delegates from twelve States met in formal 
body and the Constitutional Convention opened. 

Throughout the summer these men, "clear-headed, 
moderate men, with positive views of their own 
and firm purpose, but with a willingness to com- 
promise," labored soberly to provide their loved 
country with a means of securing its growth, its 
safety and the liberty of its people forever. 

tti 

These men were realists. In the very first Article 
of the Constitution they provided for an army and 
navy "for the common defense." 

The freedoms, the decency, the justice, the very 
dignity of man which the Constitution establishes 
and defends are today being attacked by Japan 
and Germany. We who draw breath under the 
Constitution have been forced to create an army 
and navy to protect it and ourselves. We must 
continue to build, to increase our own attacking 
power. It takes work and sacrifice, and it takes 
money- 

"For the Common Defense" .... Buy War Bonds! 

AWARDED TO THE J. P. SEEBURO CORPORATION 
FOR OUTSTANDING PRODUCTION OF WAR 
MATERIALS IN EACH OF ITS FOUR PLANTS 

J. P. SEEBURG. CORPORATION CHICAGO, ILLINOIS 
ELECTRONICS-June 1944 
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has last-minute 
information 

Information gained in 17 
years of buying and selling 
experience ... information 
gained in tracing special and 
hard -to -find components has 
been consolidated by Harvey's 
for the benefit of purchasing, 
agents. We have last-minute 
memos on the availability of 
parts you need, such as .. . 

TUBES 
RELAYS 

RESISTORS 
CAPACITORS 

TRANSFORMERS 
TEST EQUIPMENT 

recd ot%e r Ne-eded 

RADIO AND ELECTRONIC 
COMPONENTS 

If what you want cannot be 
located, we can advise you as 
to the effectiveness of substi- 
tute components. Our service 
is fast, competent, complete! 

RAPID DELIVERIES, 
too. Within 24 hours, if 
possible. 

TELEPHONE 
ORDERS TO 

LOngacre 3-1800 

T1T TT7t 
RADIO COMPANY 

li 
103 WEST 43rd ST., NEW YORK 18, N.Y. 

millionths of an inch to ten thou- 
sandths, or to thousandths. The in- 
strument operates on 115 -volts, 60 

cps. It is easy to operate and is 
particularly adaptable for use in 
multiple -gage fixtures where any 
number of important dimensions 
may be measured simultaneously. 

Hathaway Instrument Co., 1315 

S. Clarkson St., Denver 10, Colo. 

Megohm Meter 
THIS METER Is essentially a direct - 
reading ohmmeter but a vacuum - 
tube voltmeter is incorporated in 
the instrument (Model L-2) to 
cover high resistance values. The 
instrument may be used to check 
leakage resistance of cables and in - 

suiting materials, or to locate de- 
fective insulation in equipment, to 
measure carbon resistors, or for 
production testing of radio capac- 
itors. It is self-contained and op- 
erates on 110 -volts, 60 cps, a.c. In- 
ternal resistance standards enable 
an operator to check calibration 
and to make compensating adjust- 
ments when necessary. The scale 
measures 31 inches. The internal 
voltage supply is rated 200 volts 
and the maximum range extends 
from 1 megohm to 100,000 megohms 
in four overlapping ranges but 
can be extended to 500,000 megohms 
with an external 1000 -volt supply. 
Maximum resistance in series with 
a capacitor or insulation under 
test is rated 1 megohm. The in- 
strument measures 10 x 8 x 15 

inches, and weighs 10 lbs. 
Industrial Instruments, Inc., 156 

Culver Ave., Jersey City, N. J. 

Fungus -Resistant Lacquer 
A LACQUER which resists moisture 
and fungi and which has high di- 
electric strength is available for 
communications equipment. The 

HEXACON ELECTRIC 

SOLDERING IRONS 

i 
*Whatever the need-heavy ináus- 
trial work or extremely light, deli- 

cate work --there's a HEXACON electric 
soldering iron to meet the particular re- 
quirements. Included are units for fast 
production or for service or rnaintenancb 
use. Screw tip irons, plug tip irons and 
irons with replaceable and hermetically - 
sealed elements are available it this 
complete and diversified line. The per- 
formance of HEXACON irons is cteeted 
to, by their wide adaptation in Army, 
Navy and Air Corps applications. Each 
HEXACON unit is subjected to an insula- 
tion breakdown test of twice the in- 
tensity required by the Underwriters' 
Laboratories. 

WRITE FOR LITERATURE 
Descriptive bulletins describing 
the complete- line of HEXACON 
electric soldbring irons, will be 
sent on request. eve 

HEXACON ELECTRIC COMPANY 
130 W. CLAY AVE., ROSELLE PARK, N. J. 

TYPE 350 
Tip Dia. Pk" 

Ship. Wt. 3% lbs. 
Equal to 4 lb. 

Old Slyle Copper, 
350 watts. 
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Are You Keeping Up -to-Date 

ON . LOW -VOLTAGE RECTIFIERS? 
1. Name the three most commonly used 
types of low -voltage rectifiers. 

2. In what respects do they differ? 

3. What is the best way to decide 
which type to use for a specific job? 

4. Name the only designer -manufac- 
turer of all three types. 
5. What engineering -service benefit 
does the rectifier user get when he 
consults a company that offers him all 
three types of rectifiers? 

(Turn to page 449 for the answers.) 

GENERAL ELECTRIC 
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Min. Bay. Min. Screw Cand. Screw Min. Screw Min. Bay S. C. Cand. Min. Bay. 

Bay. 

95O DIFFERENT MOUNTING BRACKETS AVAILABLE 

Producing better, more dependable Light Socket Assemblies has long been a highly 
developed specialty of ours. Miniature or Candelabra Screw and Bayonet Type Sockets 
with brackets of every conceivable shape are made to bring lamp filaments into desired 
positions. Drake No. 100 and 200 series are regularly made to withstand a test of 
110 volts rms (or 1000 volts on request); 400 and 600 series, 1000 volts rms; 500 and 

700 series, 900 volts rms. Both 500 and 700 are underwriters 
approved, 500 for AC -DC, 700 for AC receivers with any length 
of lead wire from 21" to 4 feet. Huge high speed production 
facilities make possible deliveries of custom built assemblies 
within 3 weeks! Write us now concerning your immediate or 
post-war needs. 

PILOT LIGHT ASSEMBLIES 

DRAKE MANUFACTURING CO. 
1713 WEST HUBBARD ST., CHICAGO 22, U.S.A. 

ttiettIütte§, np7 eiotaI4 
BUTTON TYPE. FLAT OR STEPPED TYPE 

SQUARE, OBLONG AND ROUND 

CLOSEST TOLERANCES 

EXCELLENT FINISH 

MINIMUM LAPPING 
GREAT SAVINGS IN MAN HOURS 

AND COSTS 

PROMPT DELIVERIES 
Send for full information 

eemexCoill parry 
UNION, NEW JERSEY 1 

s 

new lacquer is designated as Dulac 
Fungus -Resistant, No. 86 and it 
complies with Signal Corps Specifi- 
cations. It is a clear, quick -drying 
lacquer that may be applied by 
spraying, brushing or dipping. 

Maas & Waldstein Co., 438 River- 
side Ave., Newark, N. J. 

Constant Humidity 
Test Cell 
THE EQUIPMENT IS primarily de- 
signed for studying effects of mi- 
croscopic layers of moisture (not to 
be confused with condensate) 
which sometimes forms on surfaces 
of radio and electronic equipment. 

The unit consists of an outer 
chamber with insulated walls and 
a stainless steel inner chamber. 
Electric heaters and blowers cir- 
culate the air around the outside of 
the inner chamber. The electronic 
potentiometer pyrometer indicator 
controller mounted at the top is 
utilized to control this temperature 
to I of 1 deg C. The inner cham- 
ber has an independent circulating 
blower which passes the air over a 
stainless steel tray in which water, 
lead nitrate or other salt solution is 

placed. The air in the inner cham- 
ber can be maintained at any point 
between 50 and 60 deg C, and the 
relative humidity after tempera- 
ture stabilization will approach 
saturation and remain constant in- 
definitely. By varying the salt solu- 
tion several relative humidity per- 
centages may be achieved and held 
to plus or minus 1 percent. Inside 
dimensions are 36 x 30 x 36 for 
Model NL -B-4-15 and 24 x 24 x 24 
inside for Model NL -B-4-16. The 
instrument may also be equipped 
with a recording controller. 

Northern Laboratories Ltd., 50 
Church St., New York 7, N. Y. 
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IMMEDIATE ls 
DELIVERY fiv,i,,i9IKt;ivt 

IVON 

Fiberglas Tapes are available in all standard widths and thicknesses. 

Fiberglas Tying Cords both treated and untreated. 

OTHER IMC PRODUCTS 
Macallen Mica Products -Vartex Varnished 
Cloth and Tapes -Varslot Combination Slot In- 
sulation-Varnished Silk and Paper-Fiberglas 
Electrical Insulation-Manning Insulating Papers 
and Press Boards-Pedigree Varnishes-Dieflex 
Varnished Tubings and Saturated Sleevings of 
Cotton and Fiberglas-National Hard Fibre and 
Fishpaper-Phenolite Bakelite-Adhesive Tapes 
-Asbestos Woven Tapes and Sleevings-Cotton 
Tapes, Webbings, and Sleevings-Wood Slot 
Wedges. 

WHEN 

Fiberglas Braided Sleevings 

A few of the many types of Fiberglas fabricated materials, including 
varnished Fiberglas cloths and tapes, and varnished and saturated 
tubings; Fiberglas -mica combinations and Fiberglas laminated sheets.. 

IN NEID CALL FOR TAE ¡MC ENGINEER 

INSULATION MANUFACTURERS CORPORATION 
* CHICAGO 6 565 West Washington Blvd. 

* CLEVELAND 14 1005 Leader Building 

._...----.__...._: 

MILWAUKEE: 312 East Wisconsin Avenue 

Represenrofnves in 
DETROIT: 11341 Woodward Avenue 
MINNEAPOLIS: 376 Fourth Ave., South 
PEORIA: 101 Heinz Court 

ELECTRONICS-June 1944 
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This instrument was originally developed for 
our own use in testing the Relays which we 
manufacture. We are now making it available 
to other manufacturers who are likewise desir- 
ous of making their products immune to the 
effects of vibration. 

NO. 1 OF A SERIES 

NEW, SIMPLE 

POWER FORK 

for VIBRATION 
TEST 

9BCLleCdSimple harmonic motion with variable 
amplitude. Variable frequency from 

20 to 70 C.P.S. Vibration testing can be made in any 
direction through 360°. Capacity up to 5 lbs. Vi- 

bration acceleration is provided to 30 G. plus. Only 75 
watts are required for maximum test conditions. Can 

be mounted on any bench without transmitting extraneous 
vibration. Variable frequency direction provided. No 
moving cranks, gears, or bearings in the vibration system. 

KunmfnELEC.TRIC 

35-18 37th STREET LONG ISLAND CITY I, N. Y. 
KURMAN 

ENGINEERS: Here's 
Me BIG POINT about 

AMPERITE 
REGULATORS 

30 

20 

10 
-10ww 

VOLTAGE OF 24V 
BATTERY 6 CHARGER 

VARIES APPROX. 

50% 

WITH AMPERITE 
VOLTAGE VARIES 
ONLY 

2% 

9ea« ed: 
L Amperites cut battery 

voltage fluctuation from 
approximately 50% tor, . 

2. Hermetically sealed -- 
not affected by altitude, 
ambient temperature. 
humidity. 

3. Compact . . . light . . 

and inexpensive. 
Used by U.S. Army, Navy, 

and Air Corps. 

DELAY RELAYS: For delays from 1 to 100 seconds. 
Hermetically sealed. Unaffected by altitude.... Send for catalogue sheet. 

NEW! 4 -page folder will help you solve. Current and Voltage Problems: 
contains much valuable data in practical form - Write for your copy now. 

AMPERITE CO., 561 Broadway, New York (12); N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

Metal Etcher 
THIS ETCHER MEASURES 2 x 6 x 9 

inches and uses a '110 volt a -c trans- 
former. It is called "Met -L -Etch" 
and makes from 1,200 to 1,500 im- 
pressions per hour. Names, num- 
bers, trade marks, inspection sym- 
bols and other data are quickly and 
permanently etched on smooth 
metal surfaces without the use of 
acids. The parts to be marked do 

not need any special preparation, 
nor do they require cleaning or neu- 
tralizing after being marked. Two 
models are available. The first 
model is for marking flat surfaces, 
and the other model is for marking 
the periphery of round parts. 

Acme Marking Equipment Co., 
2222 W. Fort St., Detroit 16, Mich. 

Silver Mica Capacitors 
A CAPACITY RANGE of from 6 to 
2000 µµf, measured at 1 Mc, is now 
available in silver mica capacitors 
whose basic construction consists 
of stacked mica discs which are in- 
dividually silvered and vacuum im- 
pregnated in transil oil after as- 
sembly. Several new types with 
many terminal arrangements have 
also been added to the 830 and 831 
types described in January ELEC- 

TRONICS. These capacitors are espe- 
cially for use in high frequency ap- 
plications. 

Capacity ranges are from 6 to 
650 µµf for types 830, A831, B831 
and 833. Type 832 capacity ranges 
from 650 µµf to 2000 µµf. The 
power factor of all types is 0.08 per - 
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SHIELDED ROCKBESTOS FIREWALL RADIO 
HOOKUP WIRE 

Sizes No. 22 to No. 4 AWG stranded tinned copper conductors 
insulated with synthetic tapes and felted asbestos, covered with 
lacquer -finished color coded glass braid and shielded with a tinned 
copper braid. Heat, flame and moisture resistant, light weight, small 
diameter construction; operating temperature range 1250 C. to 
minus 500 C. Also available without shielding and in twisted pair 
and multi -conductor constructions. 

ROCKBESTOS MULTI -CONDUCTOR 
FIREWALL INSTRUMENT CABLE 

This unusually small diameter, light -weight, high -dielectric No. 26 
AWG three -conductor cable was designed for an electronic device 
in which three No. 22 AWG single conductor aircraft circuit wires 
previously used had proved too bulky. It is made to a nominal 
diameter of .135" (smaller than a No. 14 AWG single conductor 
1000 volt Rockbestos Firewall Radio Hookup Wire). Also in 4 and 5 
conductor constructions. 

ROCKBESTOS ASBESTOS INSULATED LEAD WIRE 

Sizes No. 22 to 4 AWG solid or stranded copper, monel or nic4,1 
conductors insulated with .031" or .040" of impregnated felted asbestos 
in black, white or colors. 
Heatproof and flame -resistant, this lead wire will not bake brittle 
and crack under vibration, won't rot, swell or flow when in contact 
with oil or grease, and bas ample moisture resistance for most applica- 
tions. 

ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated conductors finished 
to meet varying winding condition., and coil treatment requirements. 
Designed for Class B windings and also suitable for use as insulated 
bus wire where high -dielectric strength is not required. The insula- 
tion is non -checking and is unaffected by heat or aging. 
A few of the 12k' different wires, cables and cords designed 
for severe operating conditions by Rockbestos. 

NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGIH, 

Investigate 
Permanently Insulated 

Rockbestos Wires, Cables and Cords 
Gone are the days of "by guess and by gosh" in wire 
selection for electrical equipment and apparatus. Today, 
product designers either figure out in advance such 
factors as operating conditions, dielectric strength, 
voltages, diameters, probable ambients, etc., ... or 
else they supply a wire manufacturer with the complete 
facts and follow his recommendations. Experience proves 
that wire -planning in design stages assures dependable, 
trouble -free wire performance when the equipment is in 
service. 
If you are solving your own wire problems, then investi- 
gate Rockbestos permanently insulated wires, cables and 
cords. 122 standard constructions are available. Each 
with a permanent asbestos insulation that resists heat, 
flame, moisture, cold, oil, grease and other severe condi- 
tions. - 

If you need wire -engineering assistance on your proto- 
type requirements . for either complete solution of 
your wire needs or the answer to some specific wire 
question ... Rockbestos Research will gladly help you. 
There is no obligation. Simply write nearest branch 
office or: 

S Rockbestos Products Corporation 
,.n.,._ 412 Nicoll St., New Haven 4, Conn. 

ROCKBESTOS RESEARCH 

Solves Difficult Wiring Problems 
ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 

INVEST IN WAR' BONDS MAKE EVERY PAYDAY A LAYAWAII 

ELECTRONICS-June 1944 329 

www.americanradiohistory.com



In-Pt, 

WE CAN 
e HELP 

You 
With Your 

Priority 
Requirements 

for 
RADIO 
PARTS 

N TUBES 

ELECTRONIC 
EQUIPMENT 

SEND 
for this 
FREE 

CATALOG! * 

800 
Page 

Buying 
Guide 

A Complete 
Centalized Source of Supply 

Save precious time! If you are having diffi- 

culty procuring essential radio -electronic items 

we can help solve your problems. Hundreds 

of leading nationally -advertised brands are 

carried in stock-ready for immediate ship- 

ment on suitable priorities. "We deliver the 

goods throughout the nation-on time!" 

INSTANT 
SERVICE 

OVER 
10,000 ITEMS 

IN STOCK 

TRAINED 

TECHNICAL STAFF 

22 YEARS 

EXPERIENCE 

Everything 
in 

CONDENSERS 
RESISTORS 

TRANSFORMERS 
PLUGS JACKS 

SWITCHES 
CHASSIS 
PANELS 

CONNECTORS 
TUBES 

METERS 
TEST EQUIPMENT 

AMPLIFIERS 
SOUND SYSTEMS 

PILOT LIGHTS 
RELAY WIRE 

FUSES 
SOCKETS 
BATTERIES 

TERMINAL STRIPS 
ATTENUATORS 
OSCILLATORS 

TEST PRODS. 
etc., etc. 

SUPPLIERS TO 

INDUSTRIAL MANUFACTURERS 
RESEARCH LABORATORIES 

TELEPHONE-TELEGRAPH COMPANIES 
PUBLIC UTILITIES 

SCHOOLS COLLEGES HOSPITALS 
AIRCRAFT PLANTS SHIPYARDS 

U. S. ARMY SIGNAL CORPS U. S. NAVY 
and other GOVERNMENT AGENCIES 

000 page catalog free on request to author - 
had purchasing agents who write in on company 
stationery. Address Dept. LJ. 

Telephone BArclay 7-1840 

SUN RADIO 
& ELECTßONICS CO. 
117 F,,cn S.r. N,w York 7, N Y 

cent for resonant circuit applica- 
tions, and 0.12 percent for by-pass 
or blocking use. Leakage resistance 
is 10,000 megohms. 

Literature on these silver mica 
capacitors is available from the 
manufacturer, Centralab, Division 
of Globe -Union Inc., 900 E. Keefe 
Ave., Milwaukee, Wis. 

Static Bars 
METAL ENCASED, fibre -covered mid- 
get static bars are available to as- 
sist in the elimination of dangerous 
positive charges of electricity where 
materials such as wool, nylon, rayon 
and certain other kinds of trans- 
parent films are used. The bar con- 
sists of a charged inner bar which 
has a brass casing surrounding it. 
There are holes spaced equally 
throughout the length of the bar so 
that each point of the inner bar 
comes in the center of the hole of 
the brass casing. The inner bar 

eißliKestlitanife fiNTK! 

is held in position in the brass cas- 
ing by insulating bearings. The 
brass casing is insulated from the 
ground by the fibre casing and is 
charged by induction from the in- 
ner bar and ground. The potential 
of the brass casing is adjustable so 
that the casing voltage may be fixed 
at the most efficient point for elim- 
inating a particular kind of charge. 

The Simco Co., 4929 York Road, 
Philadelphia 41, Pa. 

Alternate for Varnished Silk 
THIN COTTON CLOTH varnished to 
specified thicknesses is available as 
an alternate for varnished silk. It 
is obtainable in continuous length 
rolls of 36 or 72 yards. The mate- 
rial has been introduced to elimin- 
ate the need for splicing 51 -inch 
bias cut strips, and it permits uni- 
formly tight, compact taping since 
it is free from seams or splices. It 
may be had in either a slightly 
tacky or in mica -dusted finish. The 
dielectric strength is rated 1200 
vmp, and tensile strength as 42 lb 
per 1 -inch width. 

Irvington Varnish and Insulator 
Co., Irvington 11, N. J. 

TO THE 

POINT 

O /Ío 
If your 

plans for 
the future 

involve 
electronics, 
perhaps our 

facilities 
and wide 
experience 
can be of 

help to you 
We shall be glad to answer 
your inquiries. You will not 
be obligated in any way. 

Among our present products are 
Electronic Sound Devices Inter- 

communicating Systems industrial 
Voice -Paging and Broadcasting 
Equipment Permanent and Port- 
able Amplifying Systems Record- 
ing and Disc -Playing Units Elec- 
tronic Controls Operating 
Sequence Recorders Other 
Special Electronic Devices. 

} 

Spleil 
SYSTEMS 

l 

BELL SOUND SYSTEMS, INC. 
1189 Essex Ave. Columbus 3, Ohio 
Export Ott. 4900 Euclid Aye., Cleveland 3.`Ohio 
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To meet your most exacting requirements .. . 

ATTENUATORS by TECH LABS. 1 
- ----- goe.. 

1:!0 -'' 

TYPE 700 Attenuators embody all improvements 
made during the war on our former Type 95 units. 
These improvements include silver contacts; im- 
proved die cast detent housing and detent gear 
which will stand up for a half million revolutions and 
more; special wiper springs of stainless silver which 
keep contacts clean and eliminate the necessity of 
periodic cleaning, and also greatly improves the 
noise level. In addition, the rotor hub is pinned to 
the shaft, preventing unauthorized tampering and 
keeping the wiper springs in perfect adjustment. 
Write for Bulletin No. 431. 

TYPE 600 Midget Attenuators represent a 

crystallization of all the improvements and experi- 
ments made during the war. These units also have 

silver contacts and special silver alloy wiping 
springs which stay bright and clean and reduce 

maintenance and noise level. The hubs are also 
pinned to the shaft and all other parts are as 

rugged and mechanically per=ect as is possible 
in this small size. Write for Bulletin No. 431. 

These units can also be furnished as Ladders, Potentio..,eters, Dual Potentiometers and Tandem units. 

BIM IBM MINI RIM ri MI MIN © MI ® 

CONSULTATION SERVICE... 

You are invited to consult with our 

Engineering Department on your 
"special design" problems. 

pR `p46 
p 0 

WU MINI l,MN IBM IZIM a ri 

TECH LAB. MICROHMMETER . . 

gives direct and instantaneous readings of resistance values 
down to 5 microhms and up to 1,000,000 megohms. Furnished 
in two models. Accuracy in all measurements to better than 2%. 
Entirely AC operated. Write for Bulletin No. 432. 

7 LINCOLN STREET, JERSEY CITY 7,: N. J. 

MANUFACTURERS OF PRECISION ELECTRICAL RESISTANCE INSTRUMENTS 
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" ... for high 

achievement." 

Röbert P. Patterson 
Under Secretary of Pax 

Since 1941 The Meterplast Company has main - 
tamed a 24 hour day production for the Armed 
Forces. Notable applications, ingeniously engi- 
neered to meet Army and Navy specifications, 
resulted in the granting of this award. 

M EMBER 

aleta'ila,1 
(1;ri:ld 

COMPANY 
205 West 19 Street 
New York 11, N.Y. 

METAPLAST Process Patented 
U. S. and Foreign Patents 
TRADE MARK REGISTERED 

Metal Plating on Plastics 

[ 332 

Oscillograph for Recurrent 
and Transient Studies 
TYPE 247 OSCILLOGRAPH may be 
used to facilitate investigation of 
transients, as well as recurrent 
phenomena, over a wide frequency 
range. The instrument uses the 
Army -Navy preferred Type 5CP1 
cathode-ray tube with an intensifier 
electrode, operated at an overall ac- 
celerating potential of 3000 v. 
High -intensity patterns are ob- 
tained on a 5 -inch diameter screen. 
Standard screens are medium -per- 
sistence green. If a permanent 
record of transient phenomena is 
required, the instrument can be 
supplied with a short -persistence 
blue screen for high-speed photo- 
graphic recording, or with a long - 
persistence green screen for visual 
observation of low -speed phenom- 
ena. The sweep frequency range of 
the instrument extends down to 
cps. The instrument measures 
14 x 19 x 26 inches and weighs 130 
lbs. 

Allen B. DuMont Laboratories 
Inc., 2 Main Ave., Passaic, N. J. 

Handy Tray for 
Assembly Line 
SMALL COMPONENT PARTS can be ac- 
commodated in this tray ("Handi- 
Tray") which is 17 inches high and 
20 inches square and has three tiers 
of shelves with four trays on each 
shelf. The trays are removable and 
may be inter -changed. The whole 

unit revolves about a central pivot 
to facilitate the selection of a part. 
The tray has a handle on the top 
so the unit can be placed wherever 
it is needed. A heavy base prevents 
tipping. 

Handi - Equipment Co., 105-20 
New York Blvd., Jamaica 5, N. Y. 

DESIGNED FOR 

PEAK 

PERFORMANCE 

SEALED, ALUMINUM CASE 
AIR -BORNE TRANSFORMERS 

OIL -COOLED, PLATE SUPPLY 

TRANSFORMERS 

AIR- IF -1"' i `S ERS 

WITH 10 VOLT SEC. TAPS 

THE ACME ELECTRIC & MFG. CO., 
CUBA, NEW YORK CLYDE, NEW YORK-. 

TA A NSF ORME A 5 
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LRR4 (APPROVED FOR LOW RADIATION) 

Having a front well designed is important but 
it is what goes behind the panel that really counts. 

In Techrad products the greatest artistry is in the 
technical engineering behind the panel. This is true 
of the product as a whole and it is true 
of each individual component. A case in 
point is the low radiation receiver pictured 
above together with one of its components 
... a Techrad designed turret coil. The 
excellence of design and construction 
is clearly visible here. These thoroughly 

eel 

TECHRAD 

l 

BEHIND THE PANEL... 
...SOUND ENGINEERING 

shielded, low -loss coil sections are one of the out- 
standing contributions to the performance of the 
receiver. They are typical of the kind of thorough 
engineering which every Techrad product gets. 

Years of experience have taught Techrad 
engineers the value of such close attention 
to even the smallest detail. This is but 
one of the many reasons why you can have 
confidence in the name Techrad .. . 

REMEMBER ... MASTER ENGINEERING 
TAKES NOTHING FOR GRANTED. 

Technical Radio Company 
Over ten years of continuous experience 

275 Ninth Street San Francisco, California 
Export Agents. Frazar & Hansen, 301 Clay St., San Francisco, California, U.S.A. 
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*NEW CATALOG 
With Many Helpful Data 

*Includes: 
Illustrations of 71 "spe- 

cials". 
Dec. eauivs. of fractions. 

Weights per 1M pieces. 
SENT ON REQUEST 

Special heads, threads, 

and finishes-on fasten- 

ings of any metal or 

alloy adapted to cold- 

upset-are Progressive's 

specialty. Weekly output: 

25,000,(0}0. 

.Ie PROGRESSIVE MFC. CO. 
TORRINGTON 50 NORWOOD ST. , CONNECTICUT 

1111 RIGID ! 
Like the skyscraper made 

rigid and unyielding, so Bud 

cabinets have engineered into 

them a rigidity that doesn't 

compromise. Theywillnotwob- 

ble or buckle. They stand firm 

to your touch. They can take it! 

Bud precision -built cabinets 

are another example of supe- 

rior manufacturing facilities. 

BUD RADIO 
CABINETS 

Send us your 
Specifications 

BUD RADIO, INC. 
CLEVELAND, OHIO 

Seam -Welding Control 
TYPE CR7503-B110 Is a new seam 
welding control which is useful for 
operations where frequency changes 
of the timing pattern are required 
such as when welding a variety of 
materials of various shapes and 
thicknesses. The unit operates on 
a 230 -460 -575 -volt, single-phase, 
60 cps power supply. The timing 
circuit is completely electronic. It 
provides accuracy of the timing pat- 
tern of the weld regardless of nor- 
mal, instantaneous, or gradual line - 
voltage variation. The control con- 
sists of a timing panel, a firing and 
a heat control panel, and a power 
panel, any of which can be separ- 
ately disconnected and removed to 

facilitate inspection or servicing. 
A phase -shift method provides 
smooth heat control. Snap switches 
provide adjustment of the "heat" 
and "cool" time in one cycle steps 
from 1 to 30 cps. All the switches 
are conveniently located on a com- 
pact panel which is readily access- 
ible through a flap opening. A row 
of indicating lights on the front 
door of the instrument show in- 
stantly whether the water flow is 
adequate, power has been applied, 
and the time -delay has timed out. 

General Electric Co., Industrial 
Control Division, Schenectady, 
N. Y. 

Broadcast Receiver 
Demonstrator 
TO SIMPLIFY INSTRUCTION in theory 
and radio circuit design, operation 
and servicing for workers' training 
programs and school curricula, a 
new 5 -tube superheterodyne broad- 
cast receiver (panel -type) which 
actually operates is available. The 
unit is assembled on a 30 x 36 -inch 
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Type C-4351 Thermo- 
stat. Used fo- Tube 
Warming, Tube Cool- 
ing, High Limit Con- 
trols, etc. 

Type C-6363. Switch 
Circuit Breaker. 

Type PM (NAF- 113 1 ) 

Circuit Breaker. 

Type ER Series. Am. 
bient Compensated 
Time Delayed Relays. 

Type C-2851 Thermo - 
slot. For such use us 
Roughing Control, 

{ 

Type 8-3120 Thermo- 
stat and Heater. Cry: - 

kg Dew Point Contro'. 

Type RT Thermostat. 
Adjustable Crystal 
Temp. Oven Control 

No complicated operating mechanisms such as relays, 
toggles, magnets, springs or other fussy parts-nothing 

to get out of adjustment-that's why Klixon disc - 
operated controls provide complete security and protection, 

What actuates Klixon controls? A simple scientifically 
calibrated Spencer thermostatic disc that snaps to a quick, 

clean break or a solid make. And because this disc does 

away with complicated parts, Klixon Controls are highly re- 
sistant to shock, motion, vibration, and altitude. 

Klixon snap -acting controls are small, compact, and light in weight. 
They are available in a wide range of types for such applications as 

motor and transformer overheat protection, electrical circuit over- 
load protection, thermal time delays or temperature control 

for radio equipment. Write for complete information. 

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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GLASS BASE 
INSTANTANEOUS 

RECORDING BLANKS 
The tributes paid to "Black Seal" 
discs by many leading engineers 
have been earned by distin- 
guished service on the turntable. 
Your ears will recognize the dif- 
ference in quality of reproduc- 
tion, and the longer play-back 
life will prove the superiority of 
"Black Seal" construction. Choice 
of two weights - thin, flexible, 
interchangeable with aluminum, 
or medium weight -both with 
four holes. 
An AA -2X rating is automatically 
available to broadcasting sta- 
tions, recording studios and 
schools. Enclosure of your prior- 
ity rating will facilitate delivery 
Old Aluminum Blanks Recoated with 
"Black Seal" Formula on Short Notice 

RECORDING BLANK DIVISION 

395 BROADWAY NEW YORK 13, N. Y. 

EXPORT DEPT. ROYAL NATIONAL COMPANY. INC. 
89 IROAD STREET. N. T. 

imprinted panel and mounted in a 
reinforced hardwood framed 3 - 

inches deep. It may be set up on a 
table or blackboard or it may be 
placed on a wall for vertical obser- 
vation. The tubes are of high volt- 
age filament types and the circuit is 
wired for operation on 110 volts, 

FlVE TUBE AC DC BpOADCA,SE SgPEPBETEaQtlrX( 

a.c. or d.c. All parts, except the 
loop, are mounted in plain view ad- 
jacent to their schematic position 
on the panel which is printed in 
four colors. The colors coincide 
with RMA standards with grid cir- 
cuits in green, plate circuits in 
blue, positive potential (B plus) 
lead in red, and the balance of the 
circuit in black. Multiple snap con- 
nectors are provided to demon- 
strate trouble shooting. 

Lafayette Radio Corp., 901 W. 
Jackson Blvd., Chicago 7, Ill. 

Fractional HP Motors 
THESE FRACTIONAL HP motors (de- 
signated as SM -2) measure 2 x 31 
inches (plus shaft extension) and 
weigh 221 ounces. They are built 
to special order for such uses as 
cooling fans and blowers, vacuum 
pumps, remote control of radio and 
instruments, band switching and 
other airplane applications. The 
motors are completely enclosed and 
have aluminum ends, ball bearings 
and stainless steel shafts. They are 
reversible, with high starting 
torque and low current draw, and 
can be wound for voltages from 6 

to 230. The winding of the motors 
are of magnet wire, impregnated 
with varnish. Mica -insulated com- 
mutators, and laminated field and 
armature cores are used. Flange, 
clamp, base or integral mountings 
are furnished for operating in any 
required mounting position. Speeds 
are from 2000 to 20,000 rpm on al- 
ternating or direct current or both. 

Model 504-4 
Tube and Set Tester 

Model 542 
Pocket Multimeter 

Supreme 
"Hairline Accuracy" 

Meter 

IN TEST EQUIPMENT? 

Military secrecy precludes our 
answering that now. But radical 
new developments in testing 
techniques have been and are 
being perfected. Because of 
these important advances, when 
Victory comes your NEW 
Supreme Test Equipment will be, 
more than ever, "Supreme By 

Comparison." 

SUPREME INSTRUMENTS CORP. 
Greenwood, Mha., U. 5. A. 
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GOAT is Stamping Grounds for Small Tough 

Jobs. Shown are a few typical electronic tube 
parts that have been stamped, drawn and 
formed on GOAT machines, dies and pr 

Some kids are pretty mature at 15 ... and that's just about 
the way we feel today. Our 15 years, since the days of radio 
infancy, have been packed with the excitement of keeping 
pace with the rapidly growing, vastly improving electronic 
industry which constantly called for greater qual'ty, durability 
and quantity production. Because of experience gained thru 
these years ... and our consistent ability to keep pace with 
the drastic demands of the industry ... we are continually 
called upon to handle tough jobs requiring skill, precision and 
efficiency. Today, we serve almost every electronic tube manu- 
facturer with a tremendous variety of stock and special parts 
made of any metal , . , to any required degree of accuracy. 

METAL STAMPINGS, INC. 
,,4 r44lc'ate Oj THE FRED GOAT CO., INC. gat, '$93 

314 DEAN ST., BROOKLYN, 17, N. Y. 
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I%TESTmD 
During the critical stress of battle, men and equipment 
prove themselves. Materiel that has performed depend- 
ably under highly abnormal War conditions has stamina 
to spare in normal peacetime operation. Atlas Sound 
Loud Speakers have come through their War tests with 
flying colors. War -tested Atlas Sound manufacturing 
facilities and personnel are ready to go to work for you 
on new designs or minor conversions. Contact them for 
details. 

Complete Catalogue on Request 

geelinD 
CORPORATION 

1443 39th Street Brooklyn, New York 

IS NEW 
GEI 

THG NW'CAtA 
re 

Stepped- 92 PRODUCTION 

OF RADIO -ELECTRONIC PRODUCTS! 

As reflected in our new 48 -page Catalog, 
the expanded Insuline plant is producing an 
enlarged line of high -quality Radio, Sound, 
and Electronic Products. These include:- 

Metal Cabinets, Chassis, Panels 
Plugs and Jacks Clips Tools 

Metal Stampings Screw -Machine 
Products Antennas Hardware 
and Essentials. 
Send specifications for estimates. Write for. 

your copy of our Catalog - nowl 

. £.C1 RON 

ART Sp 01P 

4)0 
.\sZY 

NEULIA 
CORPORATION OF AMERICA 

INSULINE BUILDING LONG ISLAND CITY, N.Y. 

The motors are corrosion proof and 
pass the 200 -hour, 20 percent, salt 
spray tests. 

Small Motors, Inc., 1308 Elston 
Ave., Chicago 22, Ill. 

Tube Checker for 
Production Lines 
IN ORDER TO FACILITATE the testing 
of faulty tubes a precision tube 
checker is available which may be 
operated by a group of people to 
check a number of tubes at one 
time. The manufacturer of this 
checker claims that tube checking 
is speeded up 3000 percent over the 
one-man tube -checkers. The ma- 
chine illustrated takes two (unex- 
perienced) persons to operate it. 
One person puts the tubes in one 

side while the other employee 
manipulates the turntable through 
a slide lever. As the table turns, 
preheating starts, and glow lamps 
indicate shorts. In the last opera- 
tion, prior to tube removal, three 
meters indicate a good or a bad 
tube. Errors due to haste, mis- 
handling and wrong instrument set- 
ting are eliminated and all electri- 
cal checks are carried on efficiently 
and speedily. 

Pacific Electronics, Sprague and 
Jefferson Sts., Spokane 5, Wash. 

Mold and Fungi -Resistant 
Insulating Material 
"PEM QUE" IS A NEW TYPE of pyro- 
plastic which is described in March 
ELECTRONICS. This new type mate- 
rial is an inorganic material which 
is used for insulating purposes in 
electronic equipment used in the 
tropics. The material is highly re- 
sistant to mold and fungi growth 
and is impervious to moisture. In 
the molding of this material a pyro- 
welding process is used which per- 
mits the components of the mate - 
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WE'RE TEARING 
OUR HAIR 
TOO! 

MANY of our customers have experienced 
numerous disappointments in changes n deliv- 
ery dates on orders for G -R equipment; most 
do not know why deliveries cannot be made 
sometimes on the date promised. 

All orders for electronic test equipment are 
scheduled by the War Production Board. The 
scheduled delivery date is based upon the 
tactical urgency of the order. These dates are 
changed principally for one of two reasons: 

Very frequently the urgency of the order is 

altered due to the ever-changing war picture; 
a top -priority order today may be far down 
on the list tomorrow. 

Due to shortages of raw materials, man- 
power and finished components purchased 

from outside suppliers, our production sched- 
ule lags at times. 

When it becomes necessary for WPB to 
change a scheduled delivery date, we have no 

prior knowledge of that fact, nor any informa- 
tion as to the reason for the change. We are 
required by law to fill all orders in the sequence 
set up by the WPB schedule. Appeals directly 
to us to re -shuffle deliveries cannot be acted 
upon. 

The present scheduling system at times 
results in considerable incor.venience to our 

customers, we know. The whole purpose of the 
system, however, is to supply war materials 
when and where they are most. urgently needed 

at the moment. This after all seems to be the 
basic aim of war production, doesn't it? 

GENERAL RADIO COMPANY Cambridge 39, Massachusetts 
NEW YIORN CHICAGO LOS ANGELES 
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I for intormaFon an our Stancard Nary and Mari- 
time fitting: carte.} Graybm E ectric Company. 

fWHJhIIIÉ 

7.11 ELKINIS SE. SO. BOSTON 27, MASS. 
35 'EARS OF PLASTIC MOLDING EXPERIENCE 

MEMBER OF THE SOCIETY OF THE PLASTICS INDUSTRY 

Stu idard and CUSTOM CONSTFUCTION 

to meet all spexificatiois 

Prompt 
engineering service 

always available 

HERCULES ELECTRIC & MFG. CO. 
INCORPORATED 

2416 A-LANTIC <.VENUE * BROOKLYN 33, N. Y. 

DC and AC WELDERS TRANSPCRMEtS MAGNE -IC :LAMPS SOLENOIDS RIVET HEATERS 
SPOT WELDERS FLUCRESCENT BA_LAETS SPECIAL CONTROLS 

rial to be welded to such density 
that machining to tolerances of 5 
mils is practical. 

International Products Corp., 
2554 Greenmount Ave:, Baltimore 
18, Md. 

Rectifier 
TYPE 575-A is a half -wave mercury- 
vapor rectifier for use in suitable 
high -voltage d -c power supply de- 
vices operating from an a -c line. 
Full -wave rectification can be ob- 
tained in single phase circuits by 
using two of these rectifiers. An 
edgewise wound ribbon filament 
(made of a new alloy material) 
provides a cathode of large emis- 
sion reserve and is designed to 
give longer life. Two of these rec- 
tifiers operating in a full -wave rec- 
tifier are capable of delivering to a 

choke input filter a rectified voltage 
of 5000, at 3 amps, with good regu- 
lation. 

Characteristics of the tube are as 
follows: Filament voltage (a.c.) 
5.0 volts; filament current 10 amps; 
peak inverse voltage 15,000 volts 
with a condensed mercury temper- 
ature of 20 to 50 deg and 10,000 
volts with a condensed mercury 
temperature of 20 to 60 deg; peak 
plate current 6.0 amps; average 
plate current 1.5 amps; tube volt- 
age drop, approximately 7.5 volts. 

Arpin Mfg. Co., 422 Alden St., 
Orange, N. J. 

Portable D -C Power Supply 
THIS PORTABLE d -c power supply is 
for use on assembly lines. It pro- 
vides power for manufacturing, 
testing and operating electrical and 
electronic equipment in aircraft and 
other units which use 12 or 24 -volt 
systems. The unit may also be 
used to taper charge batteries or 
battery carts of similar voltages. 
It operates from three phase a -c 
lines of 208 and 230 volts. Three 
models are available. The first is 
No. VA1500, which has a d -c out- 
put of 10 to 16 volts at 100 amps, or 
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INSTRUMENTS COVER A 

WIDE RANGE OF USES 
Simplicity of operation combined with extreme 
accuracy makes for greater speed in measuring 
and testing AF apparatus. These fundamental 
characteristics are basically what makes -hp- In- 
struments outstanding in the field. The variety of 
instruments available and the range of tests and 
measurements they accomplish is comprehensiv 
The following is a partial listing of standard 
-hp- instruments available at this time: 

Audio frequency 
oscillators of the resistance -tuned type. Excel- 
lent frequency stability and freedom from 
wave form distortion. Model 200B Resis- 
tance -Tuned Oscillator illustrated. 

Instruments for measuring frequency 
including secondary frequency standard and 
electronic frequency meters. Model 500A 
Electronic frequency Meter illustrated. 

1313.111> Instruments for measuring voltage in 
the audio and high frequency range. Model 
400A Vacuum Tube Voltmeter illustrated. 

Instruments for making over all 
measurements on audio equipment including 
total harmonic distortion, frequency response, 
and hum level. Model 325B Distortion 
Analyser illustrated. 

Harmonic wave analysers with many 
new features including variable band width. 
Model300A Wave Analyser illustrated. 

Audio signal generators providing 
standardized voltage throughout, the audio 
frequency range. Model 250AG Audio 
Signal Generator illustrated. 

If you have a special problem -hp- En- 
gineers will gladly cooperate without 
cost or obligation. Ask for Catalog 
number 17A and enter your name for 
regular receipt of technical bulletin. 

HEWLETT-PACKARD COMPANY 

_' ! 

Box 875A Station A Palo Alto, California 
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PORTABLE POWER 

PROBLEMS 
No. 6-"Bazooka" Rocket Gun 

"TWO -MAN TORNADO" is the name given 
this new weapon - which, when fired at 
60 -ton enemy tanks, concrete pill boxes 
and other hazardous obstacles, means cer- 
tain demolition. Battery -powered, the 50 - 

inch Bazooka is carried and fired by a 

single soldier - aided by a teammate who 
carries and loads the 2 -foot projectiles. 
Dry Batteries play an important part in 

this "portable power" device that is sav- 
ing innumerable lives from savage enemy 
tank attack, bringing Victory closer. 

SPECIAL-PURPOSE BATTERIES have always 
been a specialty of Burgess engineers 
Puzzling problems of size and operating 
characteristics dissolve in their' expert 
hands ... your problem will be welcomed. 

FREE.. ENGINEERING HANDBOOK 

80 -page manual of basic data and char- 
acteristics of dry batteries for all electronic 
applications. Tabbed for ready reference. 
Write Dept. 9 for free copy. Burgess 
Battery Company, Freeport, Illinois. 

BURGESS BATTERIES 

20 to 32 volts at 50 amps; Unit No. 
VA3000 has a d -c output of 10 to 
16 volts at 200 amps or 20 to 32 
volts at 100 amps ; and the third 

model is No. VA4500 which has a 
d -c output of 10 to 16 at 300 amps 
or 20 to 32 volts at 150 amps. 
Models are also available with sim- 
ilar d -c outputs but for operation 
on 460 volts a.c. Rectification is 
provided by the manufacturer's 
magnesium -copper sulphide dry 
disc rectifiers. 

P. R. Mallory & Co., Inc., Indian- 
apolis, Ind. 

Portable Insulation. 
Resistance Meter 
THIS METER MEASURES the resis- 
tance of insulation in apparatus 
during the manufacturing process 
and reveals imperfections. It may 
also be used to check the condition 
of insulation of apparatus which is 
in service, or for rapidly testing a 
wide range of production or experi- 

mental samples of insulating ma- 
terial. The instrument consists of 
an electronic rectifier, a Thyrite 
bridge circuit, and an electronic - 
tube voltmeter. It is available in 
two types. One type has a scale 
calibrated from 1 to 50 megohms 
and measures resistance at 500 

... Arkwright 
Tracing Cloths 

are TOPS! 
With Engineers, Arkwright 

Tracing Cloths are TOPS because 
they reproduce details clearly and 
sharply - making blueprints easy to 
read. With Draftsmen, it's the ease 

with which they take ink or pencil 
... their matchless transparency. 
Combine these two judgments, and 
you see that any way you look at it, 
Arkwright Tracing Cloths are tops. 
Try them! 

Arkwright Finishing Company 
Providence, R. I. 

TRACING CLOTHS 
AMIRICA'S SfANDARO 1,0R 0500 TO MIS 
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YOU CAN'T PUY 

A NEW TUVE IN A FaX HOLE 

When a signal corpsman goes into action, the tubes his 
unit must depend upon for communications are the tubes 
that were issued to him back at the base. They have been 
jerked on trains, handled in and out of ships and tum- 
bled in trucks before they even get to him. Then he gives 
them a long rough ride in the set on his back. Tubes 
have to be good to stand up under this kind of treatment. 

Little did TUNG-SOL Engineers realize that the many 
design and construction features they incorporated in 
TUNG-SOL Tubes long before there was any thought 
of war, would assume a new importance in our nation's 
battles. Then TUNG-SOL Tubes were built to withstand 

THE SPRING DAMPER BAR developed by TUNG-SOL 

The TUNG-SOL Damper Bar construction is posi- 
tioned to hold the filament tension spring to one side, 
thus taking the whip out of the filament above 
the mica disc. This whip would allow the fila- 
ment to vibrate, the cause of low frequency pitch 
known as "howl". 

the synthetic abuse we called 
"Vibration -Testing". Now they 
are called upon and do with- 
stand the real thing. 

Manufacturers and users of radio and other elec- 
tronic devices and controls may be assured that the 
TUNG-SOL Tubes they buy for initial equipment and 
replacement have been 'War -Tested" far beyond any 
requirement of civilian use. TUNG-SOL Research and 
Development Division will be glad to assist manufac- 
turers in planning circuits and selecting TUNG-SOL 
Electronic Tubes for present and future devices. 

TUNG SOL 
ELECTRONIC TUBES 

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY 
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL -GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS 

ELECTRONICS - June 944 343 

www.americanradiohistory.com



ELECTRICITY 
FOR ANY JOB -ANYWHERE 

For a dependable source of electricity on projects remote 
from commercial power, Onan Electric Plants are proven 
leaders in the field. More than half of the Armed Forces' 
total requirements for Power Plants are built by Onan. 

Gasoline -driven . . . Single -unit, compact design . . . Sturdy 
construction ... Suitable for mobile, stationary or emer- 
gency service. 

Over 65 models, ranging in sizes 
from 350 to 35,000 watts. 50 to 800 
cycles, 110 to 660 volts, A.C.-6 to 4000 
volts, D.C.-Also dual A.C.-D.C. out- 
put types. 

Descriptive literature sent 

promptly on request. 

D. W. ONAN 
& SONS 

3252 Royalston Ave. 
MINNEAPOLIS 5, 

MINNESOTA 

ELIMINATES NAME PLATES 
ON FRONT PANELS 

A proven method for placing durable characters 
on metal panels, chassis, etc. 

* Inlaid baked enamel characters, 
protected by background finish; re- 
sistant to abrasion and salt spray; 
guaranteed to pass 50 hour salt 
spray test. 

* Front panel will match finish of 
cabinets. 

* Recommended and endorsed by 
scores of manufacturers of elec- 
tronic, sound and communication 
equipment. 

PROMPT DELIVERIES-Send us your bare fabricated 
steeLand within two weeks we will 
return it finished and marked to 
your ccmplete sotisloction. 

RE EN M Fi KE RS 
64 FULTON STREET NEW YORK 7, N. 

Tel.: REctor 2-9867 

ALSO... 
SILK SCREENING 
on front panels and 
chcssis, either metal or 
plastic. Sharp clear char- 

y acters durably printed 
on finished or unfinished 
surfaces. 

volts d.c., and the other type has a 
zero to 20,000 megohm total range 
and measures resistance over four 
different resistance intervals (from 
0 to 5 megohms at 0-250 volts d.c., 
and 5-200, 50-2000 and 500-20,000 
megohms at 500 volts d.c.) Any 
range may be selected by a panel - 
mounted rotary switch. The unit 
operates on 115 volts, 60 cps. 

Special Products Div., General 
Electric Co., Schenectady, N. Y. 

Electric Manometer 
THIS UNIT IS DESIGNED to change 
minute pressures, which might be 
expressed in inches and tenths of 
inches of water, into electrical read- 
ings. This is done by a sensitive 
pressure measuring device which 
operates on a no -point principle 
utilizing a Wheatstone bridge cir- 
cuit. The pressures are converted 
into actual inches and tenths read- 
ings which are on a drum indicat- 
ing unit. This instrument has a 
range of 0 to 100 inches of water 

TO CONTROL VALVES 

with a sensitivity of } of 1/10 of 1 

inch, with an accuracy of plus or 
minus one tenth of 1 percent. The 
unit also is available in ranges of 0 

to 5; 0 to 30; and 0 to 50 inches, 
having correspondingly better de- 
grees of sensitivity with the same 
percentage of accuracy. 

Trimount Instrument Company, 
37 W. Van Buren St., Chicago 5, Ill. 

V olt-Ohm-Milliammeter 
MODEL 710 METER comes complete 
with cover, self-contained bat- 
teries, test leads and instructions. 
The instrument measures 6 x 10 x 
10 inches and weighs 11 lb. It uses 
a 4i -inch square, rugged 0-400 
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SUPPLEMENTAL "DIRECTORY" INFORMATION 

You will find S. S. White listed in this directory issue under these 
headings - Flexible Shafts - Fixed Resistors - Molders of Plastics. 
The following elaboration should be helpful to Electronic Engineers. 

E SHAFTS FLEXIBLEfission and for remote control, each 

s. 

shafts for power transmission 
3 A 

of flexible 
articular function. of Metallic, 

offers the widest selection for its p 
A wide range 

ht and 
5 White constructed CASINGS light 

engineered 
and 

FLEXIBLE 
Casings for 

specially Rubber Covered Details are c, 

range 
diameter 

from Fabric and 
SHAFTS use with flexible shafts. 

POWER 
DRIVE o{ different character- heavy duty bulletins mentioned. 

PO with a selection deflection, 
trans- in the 

095" to 750" torsional d eluded a compre 
Engineering casings 'n dimen 

istics of torsional strength, =;Ir;:,; ENDpTTINand ,Kith1238. 

r dsigns. Illustratioverse fleXiven in 
these shafts g hensive selection ° 

the Bulletins 
data on in diameters in BULLETIN 

43 Copsesyou on 

SHAFTS 
comesions will be mailed to 

REMOTE 
CONTROL in a wide selection 

of char- 
request, 

from .130" to 

BULLETIN 

; also 
these shafts. 

. rTir 38-42 covers 

ED 
RESISTORS 

F I 

InfOrm°t1On 
about these 

which you can locate by referring 

in another ad in this issue 

Resistors will be found 

to the Advertiser's 
Index. 

s and caps 
designed 

to Provide 
inex- 

pensiveFull 
details in BULLETIN 

P-4305- 

copy 

dummy shipping plug 

line of plastic 
s 

during shipment. 
complete openings 

White offers a with threaded P ui ed to 
S. S. for Products molding service equipped 

protection 
complete plastics m 

thermosetting 
material 

P a comp or 
request. also offers thermoplasticon request. 

S. S. White in any thermoP 

the best ¡n molding your requirements 
furnished 

provide Quotations on 

to your specifications. 

SP 
THE S. S. W 

MOLDERS 
OF PLASTICS 

The name "S. S. White" on any product is 

your guarantee of highest standards of engi- 
neering, material quality and craftsmanship. 

7- TE DENTAL MFG. CO. INDUSTRIAL DIVISION 
DEPT. E. 10 EAST 40th ST., NEW YORK 16, N. Y. 

FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 

MOLDED RESISTORS FLEXIELE_SHAFT TOOLS 

ELECTRONICS-June 1944 345 

www.americanradiohistory.com



COMPACT SHOCK -PROOF 

SP Relays 
FOR POSITIVE, DEPENDABLE PERFORMANCE 

A small, general purpose relay designed to withstand 

shock and vibration. Ideal for use in communication 

equipment of all kinds, radio equipment, aircraft equip- 

ment, and other essential applications. DC or AC types. 

WRITE FOR NEW DESCRIPTIVE CATALOG 

Pc,+Lr 8'e, 
Princeton, Indiana 

"THE POSITIVE ACTION RELAY" 

*The second 
Army -Navy "E" 

Award citation for 
high achievement in 

war production, contin- 
uing a long record of war 
service, is a source of justi- 
fiable pride to the manage- 
ment and personnel of The 
Arnold EngineeringCompany. 

The star will serve as an incen- 

tive to The Arnold Engineering 
Company to continue with the same 
high devotion, energy and skill to 

turn out products for the war effort. 

driV 
THE ARNOLD ENGINEERING COMPANY 

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 

microamp meter. All the calibra- 
tions are printed directly on the 
meter scale in large easy -to -read 
type. The meter has 6 d -c voltage 
ranges and 6 a -c voltage ranges up 

to 1500 volts, 7 direct current 
ranges up to 30 amp, 1 alternating 
current range up to 3 amp and 5 
resistance ranges up to 10 meg- 
ohms. Sensitivity of the meter is 
rated 1,000 ohms per volt on both 
a.c. and d.c. 

Superior Instrument Co., Dept. 
W, 227 Fulton St., New York 7, 
N. Y. 

Portable Cord Receptacle 
BULLETIN AB3101 CONTAINS infor- 
mation on Type AN3101 electrical 
connector whose general appear- 
ance is that of a plug but it has a 
male coupling thread similar to the 
manufacturer's types AN3100 and 
AN3102 and is therefore desig- 
nated as a receptacle. It is a mat- 
ing cord for types ÁN3106 and 
AN3108 but it has no mounting 
facliities and may be used in place 
of types AN3100 and AN3102 con- 
nectors when regular mounting is 
riot necessary. The receptacle may 
also be used with an extension cord. 
It is available in sizes 8s to 16s, 
and 12 to 36 inclusive. 

Cannon Electric Development 
Co., 3209 Humboldt St., Los An- 
geles 31, Cal. 

Duo -Directional 
Sound Reproducer 
MODEL HI -8 sound reproducer has 
an 8 -inch permanent magnet 
speaker (with a 6 ohm voice coil) 
and is designed to operate in con- 
junction with the manufacturer's 
music and voice -paging systems, in 
industrial plant -broadcasting of 
any size area where up to medium 
noise conditions exist and wide an- 
gle distribution of voice and sound 
is desired. 

Executone Inc., 415 Lexington 
Ave., New York, N. Y. 
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FOIL THE 

SABOTEURS 

Give critical plants the protection of 

Browning Signal System with its bal- 

anced -capacitance electronic circuit, 

which saturates vulnerable areas and 

releases guards for productive duty. Pre - 

ILLUSTRATED LITERATURE 

Pearl Harbor installations have proved 

efficient, dependable, economical. 

Browning Frequency Meters are accurate 

to .005%. Pre -check public utility and 

other emergency radio systems. Assure 

signal clarity. 

UPON REOUEST 

BROWNING 
LABORATORIES, INCORPORATED 

WINCHESTER, MASSACHUSETTS 
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Get this Emergency Service on 

TOOLS 

S PEED is the very essence of 
this service . . rushing vitally 
needed tools or other elec- 
tronic and radio supplies, to 
war industries. Emergency 
Service departments have 
been developed; stocks great- 
ly enlarged and diversified to 
include many items you'd 
never expect to get from a 
radio supply house. Person- 
nel is picked and trained to 
move fast .. to know instantly 
where to get what you want if 
it's not in stock. 

Here is a TIME SAVER of 
major importance to indus- 
try. It functions with amaz- 
ing efficiency, serving á fast 
growing list of critical buyers. 
Send your orders, or write on 
company stationery for valu- 
able free reference book and 
buyer's ¡tilde. 

// 
WALKER-JIMIESON, INC. 

311 S.WESTERN AVE., CHICAGO 12, ILL. 

Phone CANaI 2525 

Literature 

Buyers' Guide. The Buyers' Guide 
section published in this issue will 
be available as a separate reprint. 
Prospectivd purchasers can obtain 
a copy by enclosing fifty cents with 
their order and addressing it to 
Electronics Editorial, 330 West 
42nd St., New York 18, N. Y. 

Tube List. A 4 -page folder con- 
tains prices and a listing of such 
tubes as transmitting (air and 
water-cooled), rectifying, special- 
purpose tubes, and water jackets 
and accessories. Rating for the 
various tubes are given. Federal 
Telephone and Radio Corp., New- 
ark, N. J. 

Voltage Stabilizers. Bulletin No. 
DL48-537 contains eight pages of 
data on three standard designs 
(cased, uncased and endbell) of 
voltage stabilizers which deliver 
output voltages to ± one-half per- 
cent over their full rating. The 
units are entirely automatic and 
require no adjustments or mainte- 
nance. Raytheon Manufacturing 
Co., 190 Willow St., Waltham, Mass. 

Welder Control. Technical bulle- 
tin No. 75-51-50 contains specifica- 
tions and functions of a synchron- 
ous resistance - welder control 
(Model No. 75-51-50) which is 
fully automatic, precisely synchron- 
ous, and continuously adjustable. 
The control is designed to permit 
complete control of operations on 
spot welders using air or hydraul- 
ically actuated electrodes, with sole- 
noid -operated valves. The four 
functions of sequence timing, syn- 
chronous timing, heat control and 
electronic contacting which are 
performed by this unit are de- 
scribed in detail in the bulletin. 
Weltronic Co., 20735 Grand River 
Ave., Detroit 19, Mich. 

Electronics and Metals. A booklet 
(Form F-342) called "Electronics 
Begins in Metals" goes briefly 
into the history of electronics and 
tells about the importance of re- 
fractory metals (such as tantalum, 
molybdenum and tungsten) in the 
manufacture of electronic tubes. 
Characteristics of these metals are 
described and the manufacturer's 
method of making these metals are 
briefly described. Fansteel Metal- 
lurgical Corp., North Chicago, Ill. 

LABORATORY 

IS ESSENTIAL FOR . . . 

DIELECTRIC STRENGTH 

NON -CORROSION 

PHYSICAL STRENGTH 

CHEMICAL PURITY 

Our laboratories maintain constant 
check on all runs of paper for electrical 
purposes - from pulp to final treat- 
ment. We will be glad to make an 
intelligent appraisal of your usage 
conditions and recommend the most 
efficient paper. 

SEND FOR FREE BOOK "ELECTICAL PAPERS" 

REG. V. S. PAT. OFF. 

CENTRAL PAPER COMPANY 
I NCO R P O RATE D 

2460 LAKESHORE DRIVE, MUSKEGON, MICH. 
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A'ENERAL CONTROL COMPANY 

91/aje CAM LEVER SWITCHES 

General Control Company, the original cam lever switch specialists, 

are pleased to announce two new cam lever switches. The new Model 

MG -CS is similar in design to the well-known Model MCL-FS, except that 

coil springs are used instead of flat springs to assure longer life and 

equalized pressure on both sides of the cam, regardless of the number or 

arrangement of contacts on each side of the switch. Also it can be supplied 

with either light or stiff action on the control knob to suit your requirements. 

This model is rated at 10 amperes, 125 volts A.C. and is outstanding for 

long life and dependability. 

MODEL MCL-CS 

The new Model MR Rotary Cam Lever Switch is designed for one to 

six index positions. It fills a definite gap, and a definite need, in the multiple 

contact switch field. With the new Rotary, any combination of contact ar- 
rangements can be used in each of the six positions. It is adaptable to 

actuate practically any number of circuits in sequence (or repeat) with the 

convenience of a single control knob. Its unique construction provides such 

features as circular cams for locating from one to five low -friction, roller spring 

actuators on each cam. A single hole only is required for mounting, and 

contacts in any section can be removed from frame by removing a single 

bolt. This switch can be easily rearranged.The Rotary is rated at 10 amperes, 

125 volts A.C. 

ROTARY 

OTHER GENERAL CONTROL COMPANY PRODUCTS 
GAGE-O-MATIC 

MODEL MCL-FS 
Same construction as MCL- 
CS except with flat springs 
for pressure on cams. 
Contact possibilities are 
unlimited. 

MODEL MCL-MT 
Now under development 
for aircraft and other light 
duty applications. The light- 
est switch of its type in the 
field. 

MC MI MH 

MANUALLY OPERATED (FOOT) SWITCHES 

These switches relieve the machine operator, prevent fatigue, 
increase production and safety. The 32 types cover every 
application. Send for catalog No. 44 L 

Special electric 
gaging ma- 
chines for fast, 
accurate check- 

ing of all dimen- 
sions on produc- 
tion parts. 

GENERAL CONTROL COMPANY 
1202 SOLDIERS FIELD ROAD, BOSTON 34, MASS. 
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In War or Peace 

STAR 
STEATITE 

Helps Bring 'Em Home 

"On The Beam" 
Many delicate in- 

struments of radio 
communication could 
not function were it 
not for the strength 
and density of 
STEATITE. 

Star Steatite Meets 
Gov. Specs. for 
"Grade G" Ceramics 

`:-_ -. 
. _ 

cl 

The STAR PORCELAIN CO. 
ELECTRONICS DEPT. TRENTON, N. J. 

CABIDETS 

CHASSIS 

minus 
RAM 

When 
skill of a high degree be- 

comes habitual, and shows up 
in the smallest detail - that's 

Craftsmanship! 

Having specialized for many years, Par - 
Metal has this habit of Craftsmanship - 
expressed throughout the entire line, 
which ranges from small chassis to 
housings for huge transmitters. 

To get a picture of what Par -Metal 
can do now (and the post-war 

possibilities) write for a 
copy of Catalogue 

No. 41-A. 

1l AK-MLSMLr PRODUCTS CORPORATION Export Dept. 
32. í4 -44th S TRFET .. LONG ISLAND CITY. N. Y. IOO Yorlai St., N. Y. C. 

Engineering Data Sheets. Electri- 
cal characteristics, dimensional and 
structural data on radio parts such 
as switches, capacitors, vibrators, 
relays and mechanical tuning de- 
vices are assembled in a handy 60 - 
page book. The purpose of the book 
is to make it easy to specify the 
manufacturer's products and to lay 
out panels and chassis. Oak Mfg. 
Co., 1260 Clybourn Ave., Chicago 
10, Ill. 

Regulated Power Supply. Bulletin 
No. H1 -5M-44 describes and illus- 
trates Model 106 PA regulated 
power supply which is a precision 
instrument designed to supply a 
regulated d -c voltage of between 
200 to 300 volts. It is controllable 
to within 1 percent and may be 
used for pulse generators, ampli- 
fiers, measurement equipment, con- 
stant -frequency oscillators and 
other equipment. Harvey Radio 
Laboratories, Inc., 447 Concord 
Ave., Cambridge 38, Mass. 

Aerovox Research Worker Arti- 
cles. In May ELECTRONICS, Part 1 

of a series of articles on "H. F. 
Frequency Measurements" was an- 
nounced as having appeared in 
The Aerovox Research Worker. 
Now Parts II, III, IV and V are 
also available. Part V is actually a 
comprehensive bibliography on the 
subject and contains reference data 
on: 1. General Theory U.H.F. 
Measurements, 2. Methods U.H.F. 
Measurements, 3. Oscillators, Gen- 
erators, etc., 4. Monitors, etc., 5. 
Wavemeters, Frequency Meters, 
and Lines, 6. Tubes, 7. Miscellan- 
eous. Also available, in other issues 
of this same publication, are two 
articles entitled "Paper Capacitors 
As Mica Capacitor Substitutes" 
and "An Audio Amplifier Testing 
Unit." Aerovox Corp., New Bed- 
ford, Mass. 

Capacitors. "Solar Capacitors" is 
the name of a booklet which pro- 
vides the layman with an elemen- 
tary explanation of capacitors. It 
gives the whys and wherefores of 
electrical capacitors, is written in 
a manner similar to Government 
instruction books, and contains 
actual Army Signal Corps photo- 
graphs. A description is also given 
of the manufacturer's products in 
the various phases of war service. 
Solar Mfg. Corp., 285 Madison Ave., 
New York 17, N. Y. 

350 June 1944 - ELECTRONICS 

www.americanradiohistory.com



RHEOSTATS 

RESISTORS 

Electrical equipment aboard ship has no off -duty time. Radio, in- 

ter -communication, air conditioning, ventilation, refrigeration, deck 

machinery, gun operation and innumerable other vital services employ 
resistors it their control circuits. These resistors must be depend- 
able to function at all times. Ward Leonard Vitrohm Resistors have 
measured a to their responsibilities. Their ability to 'withstand 
moisture, temperature change, shock and vibration makes them par- 
ticularly well fitted for sea duty. Resistors with the same ruggedness 
as those used by the Navy and Merchant Marine are 

available to all industry engaged in victory production. 
Send for data sheets. 

WARP LEONARD 
Electric control WL devices since 7892. 

WARD LEONARD ELECTRIC COMPANY, 32 SOUTH STREET, MOUNT VERNON, NEW YORK 
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The Story On 

This 
I -F TRANSFORMER 

The LS -1 shown above is actual rise. 

It may prove mighty useful to you. This small, precision built, 
permeability -tuned I -F Transformer was developed, proved and is 
being used with outstanding success on a variety of vital war appli- 
cations. Now available for more general use, it may be just what 
the doctor ordered for some of your present or projected components. 
Better have the complete facts on this simple precise transformer 
readily available. Ask us about the LS -1 transformer. 

CAMBRIDGE Thermionic CORPORATION 
439 Concord Avenue Cambridge 38, Massachusetts 

DX ISOSO-LOOPS 

Because every DX Isoso-loop is tailored 
to fit your circuit and because each design 
is chosen for its highest "Q"; we'd like to 
help you with your receiver plans. Our 
present work concerns new standards of 
precision in making more and more DX 
Xtals for our armed forces. 

DX CL?YSTAL co. 
GENERAL OFFICES: 1200 N. CLAREMONT AVE., CHICAGO 22, ILL., U.S.A. 

XTALS 

Plating on Plastics. In December 
1943 ELECTRONICS the Metaplast 
Process was described. There is 
now available a booklet which is 
called "The Metaplast Process and 
Licensee Plan" which describes the 
process, gives general properties, 
preparation for plating, surfaces 
that can be Metaplated, applica- 
tions of the process, equipment 
necessary to Metaplate, and other 
data such as Guild membership 
which might be of interest to per- 
sons seriously considering entering 
this field. Metaplast Co., 205 West 
19th St., New York 11, N. Y. 

Disconnect Electrical Fittings. En- 
gineering details on the T&B Sta- 
Kon disconnect way of wiring are 
given in Bulletin 522. Devices 
such as disconnectable two-way 
splices, three and four way splices, 
disconnect terminals, disconnect 
strips, blocks and others are pic- 
tured and described in this book- 
let. Thomas & Betts Co., Inc., 36 
Butler St., Elizabeth 1, N. J. 

Classified Directory. The Associa- 
tion of Consulting Chemists and 
Chemical Engineers, Inc., (a mem- 
bership corporation chartered un- 
der the laws of New York State and 
a clearing house for consultants) 
has recently published its eighth 
edition, 1944, issue of Classified Di- 
rectory. This directory is divided 
into three sections. The first sec- 
tion consists of "Key Sheets" com- 
prising a record of the various 
services performed by the members 
listed. The second section contains 
"Scope Sheets" which are one -page 
statements from each member, de- 
scriptive of his and his organiza- 
tions' qualifications, scope, func- 
tions and activities. The third sec- 
tion contains the "Index" which is 
in alphabetical order and contains 
the membership list, company affili- 
ations of members, and the geog- 
raphical location ofr ebers. Write 
to Executive Secretary, 'Association 
of Consulting Chemists and Chem- 
ical Engineers, Inc., 50 East 41st 
St., New York 17, N. Y. 

Rectifiers. Rexselen Rectifiers, 
used for a wide variety of applica- 
tions, utilize the selenium rectifier 
stack and are suited to the job of 
converting a.c. to d.c. in rectifica- 
tion problems. Catalog Sec. E, 
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... an Art Developed 
by Years of Research 
and Experiment 

The past six years saw the Pyroferric art of 
moulding powder metal components gain full 
recognition and become established with fore- 
most manufacturers of coils for dependable pow- 
der iron cores to meet close tolerances and iigid 
specifications demanded by communication 
equipment required for critical war use. 

The reputation of Pyroferric as the dependable 
manufacturer of powder iron components is he 
result of long years of research and experime 
coupled with six years of steady production far 
critical use. 

It is this background of experience which enables 
Pyroferric to produce specification powder iron 

components for desired permeability, frequency, 
"Q", resistance, great physical strength and to 
fit any circuit. 

Permeability High High 
"Q" as desired Frequency 

. 

Medium 
Resistance Low Low 

Pyroferric, with its background of research and 
experience, will gladly consult with you on your 
Powder Metallurgy requirements. 
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Lu,oraIory 

Standaids 

Standard Signal 
Generators 

Square Wave 
Generators 

Vacuum Tube 

Voltmeters 

U. H. F. 

Noisemeters 

Pulse 

Generators 

Moisture 
Meters 

MEASUREMENTS 

CORPORATION 
BOONTON, NEW JERSEY 

Bulletin No. 500 illustrates and de- 

scribes these Rexselen rectifiers. 
Tables are given which list stand- 
ard single-phase selenium rectifier 
stacks grouped under output volt- 
ages and currents for various ap- 
plications. Overall dimensions and 
mounting details, as well as the 
number of stacks necessary to as- 
semble each rectifier, are included 
in the bulletin. Electrical Facilities 
Inc., Oakland, Cal. 

Mica Capacitors. This catalog was 
compiled to assist prospective buy- 
ers in placing orders for the manu- 
facturer's El Menco capacitors. 
The various types of capacitors 
available are illustrated and color 
codes as well as characteristics are 
included. The Electro Motive Man- 
ufacturing Co., Willimantic, Conn. 

Motors and Generators. D -C units, 
a -c units and self -synchronous mo- 

tors are described, and character- 
istic curves for them are given in 
loose-leaf sheets which are bound 
in an expanding cover. There are 
drawings in the back of the book 
for each of the motor types avail- 
able. Electric Indicator Co., Stam- 
ford, Conn. 

Thermocouples. This 32 -page Bulle- 
tin S2-4 is a new edition of the 
manufacturer's booklet c a 11 e d 

"Thermocouple Data Book and 
Catalog" which gives data on selec- 
tion of thermocouples, lead wire, 
protecting tubes, heads and insul- 
ators. Suggestions are given for 
substitute materials. Also included 
in the bulletin are temperature con- 

version tables, millivolt tables, and 
tables on pipe and wire sizes, deci- 

mal equivalents and wire resis- 
tances. Instructions are given on 

checking thermocouple's and pyrom- 
eters, and on construction of ther- 
mocouples. Wheelco Instruments 
Co., Harrison and Peoria Sts., Chi- 
cago 7, Ill. 

Testing Instruments Catalog. Var- 
ious types of multitesters, vacuum - 
tube testers, insulation testers, elec- 
tronic voltmeters, limit bridges for 
precision resistance testing, com- 
bination tube, battery and set test- 
ers with plug-in analyzer units, 
volt-ohm-milliammeters, signal gen- 
erators, and push-button analyzers 
are described in Catalog No. 128. 

Radio City Products Co., Inc., 127 

West 26th St., New York 1, N. Y. 

Pioneer 
INDICATING LAMPS 

THE NEW T-3 BLC UNIT 
WITH BAYONET -LOCKED 

LENS -CAP 

This improved BLC Lens -Cap (7/s" 
diameter) snaps into place like a 

lamp bulb. Bayonet construction 
Insures tight locking and maximum 
resistance to shock and vibration. 
Unlike screw type lens cap, bayo- 
net type cannot become loose. 

IMPROVED SCB SOCKET 
DIRECT LINE 

ELECTRICAL CIRCUIT 
(No Press -Fit Assembly) 

A. Shell, l/3r wall thickness 
B. Center contact pin 
C. Enclosed spring for pin 
D. Chamber for spring and pin 
E. Terminal spade, soldered directly 

to the pin assembly 
F. Bakelite holder for pin assembly 
G. Terminal spade soldered directly 

to the shell 
H. Bakelite (Sé") spacer ring 

BRILLIANT VISIBILITY 
AND EASY REMOVAL 

The T-3 BLC lens is scientifically 
designed to give brilliant visibil- 
ity from all angles, regardless of 
panel thickness. The lens is sand- 
blasted on interior surface end to 
deeply cupped that the T-31/4" 
lamp bulb extends beyond metal 
rim. No tool needed to remove 
bulb, as It extends 1/4" beyond 
surface of lip. 
The T-3 BLC unit is for single -hole 
panel mounting. (3/4" Diameter) 

Write for catalogue 
Distributed Nationally By 

GRAYBAR ELECTRIC 
COMPANY 

THE H. R. KIRKLAND CO. 

MORRISTOWN, N. J. 
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Fiberglas* properties 
-helpful in solving problems 

in electrical insulation 

Fiberglas is glass. It will of itself withstand temperatures 
far in excess of any requirements of an electrical insula- 
tion. But high heat resistance is only one of its many 
basic properties-. 

Low space factor (thinness). combined with high tensile 
strength make Fiberglas highly desirable in many applica- 
tions in which its high -temperature characteristic has 
value only as a safety factor ... In textile form, Fiberglas 
is available in thicknesses down to 2 mils (.0020"). 

Fiberglas is resistant to moisture, most acids, oils, cor- 
rosive vapors. Again, these properties make it highly 
desirable for electrical use where high heat resistance is 
important only as a safety factor. 

In textile form, Fiberglas is a good conductor of heat. 
This property also permits its use in many electrical 
applications. 

And, of course, Fiberglas is permanent. It does not 
deteriorate with age. 

Treated and Untreated Forms 

Untreated Fiberglas is available as cloth, tapes, sleev- 
ing, and cord. 

In treated forms, Fiberglas is available as varnished 
cloth and tapes; combination Fiberglas -and -mica sheets 
and tapes; pressure -sensitive tapes; single, double, and 
triplesaturated sleeving; varnished tubing; and laminated 
Fiberglas sheets, sticks, or wedges. 

Fiberglas -covered magnet wire, lead wire, and other 
wires are obtainable from leading wire manufacturers. 

Fiberglas is now available for immediate delivery. In- 
creased production facilities make this possible. Consult 
your electrical distributor. Owens-Corning Fiberglas Corpo- 
ration, Toledo 1, Ohio, Fiberglas Canada, Ltd., Oshawa, Ont. 

FIBERGLAS 
T. M. Reg. U. S. Pat. Off. 

YARNS TAPES CORD SLEEVING 

CLOTH and OTHER FORMS 
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TYPE 65X 
Actual Size 

Other types suai' able in 

the lower values 

RESISTOR 
BULLETIN 

37 

GIVES FULL DETAILS . 

It shows illustrations 
of the different 

of S. S. White Molded 
Resistors 

and 9 ives details about construction, 
with price 

A copy, rife 
di 

b, mailed on request. W 

List write be 

for it - today. 

WIDELY FAVORED because of 

LOiSELESS operation, DURABILITY 

and fine PERFORMANCE in 

all climates . . . 

STANDARD RANGE 
1000 ohms fo 10 megohms 

NOISE TESTED 
At slight additional cost, resistors in 

the Standard Range are supplied with 
each resistor noise tested to the follow- 
ing standard: "For the complete audio 
frequency range, resistors shall have 
less noise than corresponds to a 

change of resistance of 1 part in 
1 ,000,000.' 

HIGH VALUES 

S.S.WHITE 
THE 5. 5. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 

DEFT. R. to EAST DFh ST., MEW YORK IC. H. Y. 

FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 

MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 

15 megohms to 
1,000,000 megohms 

Is There a 

"Screw Loose Somewhere?" 
USE "UNBRAKO" SELF-LOCKING 

HOLLOW SET SCREWS WITH 
KNURLED POINTS 

Once tightened in the customary manner, 

"UNBRAKO" Knurled -Point Set Screws 

stay put, yet are as easily removed as 

ordinary set screws and can be used over 

and over again. 

A loose Set Screw can put any mechanism 

on the blink to such an extent that the 

use of a truly self-locking type is vitally 

essential. 

Take therefore a few minutes to dictate a 

letter requesting details. It may save you 

many man-hours of valuable time later. 

Knurling of socket 
Screws originated 
with "UNBRAKO" 
years ago. 

STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA., BOX 596 

BRANCHES-BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 

OVER 40 YEARS IN BUSINESS 

Packing Wat Material. Literature 
on the packing of war material has 
been condensed into a handy man- 
ual which includes a section on pro- 
tection against corrosion. Material 
which is digested from literature 
issued by the various branches of 
the armed services, many illustra- 
tions on how to make packaging 
folds for different types of mate- 
rials, and samples of packaging 
available from this manufacturer 
are also included. Sherman Paper 
Products Corp., Newton Upper 
Falls 64, Mass. 

Handbook of Tube Operation. This 
68 -page handbook is a reprint of 
the more important issues of the 
manufacturer's publication Tubes. 
The purpose of Tubes is to develop 
a broader technical understanding 
of transmitting and rectifying 
tubes-their characteristics, func- 
tions and applications, and there- 
fore the handbook is designed to 
assist those who wish to become ac- 
quainted with the varied problems 
related to efficient operation of 
tubes in service. Included in the 
handbook are diagrams, charts and 
bibliographies. Federal Telephone 
and Radio Corp., Newark, N. J. 

Wiring Instruction Manual. "OK 
Methods". (Volume 1, No. 1) is 
the name of a 24 -page booklet which 
is designed as a means of exchang- 
ing methods for more efficient and 
speedier wiring connectors. The 
booklet is a composite of the better 
methods used in some aviation and 
radio plants plus the experience of 
the manufacturer's engineers and 
cable assembly division. The book- 
let is profusely illustrated with pic- 
tures that show the proper way of 
handling wires and,tpols, and many 
suggestions are given e%s pplica- 
tions, as well as the do and don'ts 
in various operations. American 
Phenolic Corp., 1830 South 54th 
Ave., Chicago 50, Ill. 

Electronic Progress. A 60 -page 
lithographed booklet called "Elec- 
tronic Telesis" tells about the prog- 
ress of electronics and the manu- 
facturer's tubes. Some of the sub- 
jects include FM, electronic heat- 
ing, instrument landing, television, 
facsimile radio, police radio, and 
radio diathermy. Eitel -McCullough, 
Inc., San Bruno, _Qal. 
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"HERE'S A 

DEPENDABLE SOURCE 

OF LABORATORY 

D. C. POWER..." 

The HARVEY Regulated Power Supply 106 PA 
You'll find it ideal for operation with pulse generators, 

measurement equipment, constant frequency applicators, 
amplifiers and any other equipment requiring a constant 
flow of D. C. voltage. 

Designed to operate from 115 volts A. C., the HARVEY 
106 PA has a D. C. voltage output variable from between 
200 to 300 volts and accurately controllable 
to within one per cent. A model of efficiency 
and convenience, it has separate fuses on each 

transformer primary as well as the D. C. output circuit: pilot 
lights on each switch; a D. C. voltmeter for measuring out- 
put voltage and a handy two -prong plug or binding posts 
to permit easy hook-up. 

For complete information on this precision -built, thor- 
oughly dependable source of constant voltage, write for 

the new HARVEY Regulated Power Supply 
bulletin. Address your requests for this useful 
new bulletin to 

OF CAMBRIDGE 

HARVEY RADIO LABORATORIES, INC. 
439 CONCORD AVENUE . CAMBRIDGE 38, MASS. 

HARVEY 
UHX-25 

A 25 -Watt 
General Purpose 
Radio Telephone 

Transmitter 

Available for operation between 1.5 M.C. and 30 M.C. 

HARVEY "AM PLI-5TR I P" 

r 414 
FOR I -F AND AUDIO 
AMPLIFICATION 
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AGASTAT 
ELECTRO -PNEUMATIC RELAY 

COMPACT: 
'4 IN HIGH 

2' IN DEEP 

2'-, IN WIDE 

AGASTAT 
r PE No 21 NO. 

THING MIN 

cell. WEIGHT: 
POUNDS 

ELIZABETH AEG/A NEWJERSEY 
AMERICAN GAE ACCUMULATOR COMPANY 

Eliminate set generated heat and you get 
not onlypeakefficiencybut longerlifetoo 

from all components parts in elec- 
tronic equipment. Pilot Blowers 

are proving this for leading 
manufacturers in this field. Easy- 

to-install-compact-quiet 
running-economical ... these 
are the features which make 

Pilot Blowers ideal for the im- 
portant job of air circulation 

and ventilation in Radio equip- 
ment. Available in standard 

models to move from 15 to 110 
C.F.M. Write for Bulletin 507 today! 

F. A. SMITH MFG. CO., INC. 
801 DAVIS ST., ROCHESTER 5, N. Y. 

Counter Decade 
(Continued from page 113) 

counter may be useful. For exam- 
ple, an accumulated count may be 
used with fewer decades to indicate 
if a watch is fast or slow, from the 
5 -cycle on and off beats of a watch. 
A predetermined number of beats 
can be used to switch the counter on 

accumulated 
average out 

irregularities 

and off, giving an 
reading that would 
any errors caused by 
of the watch rate. 

A camera shutter or exposure 
timer can readily be built using a 
counter, to indicate the accuracy of 
timing of the spring movement. 

The counter used as a chrono- 
graph can be applied in practically 
all cases that at present use some 
graphic recorder for recording a 
time interval against a time base, 
with the advantage that the time 
interval will be directly and im- 
mediately indicated on the panel of 
the counters. 

Frequency Divider. An inter- 
esting use of counters, as a by-prod- 
uct of their use as interval timers, 
is as a frequency divider having the 
property of stopping in the event 
the control frequency stops, a fea- 
ture only recently incorporated in 
frequency standards. In addition, 
the input controlled frequency may 
be varied from 100 kc to frequen- 
cies as low as 1 cps and the same 
division ratio maintained. This 
feature is one that is unique only 
in this type counter divider. 

Radiation Counter. Most count- 
ers used as scaling circuits in radi- 
ation counters up to the present 
have not had a resolution time com- 
parable to the resolution time of 

the counter tube. The counter de- 

scribed in this article has a resolu- 
tion of 0.00001 second and can read- 
ily be made to have a resolution of 
0.000002 second if desired. Count- 
ers with considerably higher resolu- 
tions are possible and have already 
been manufactured. 

Electronic Calculator. The basic 
part of most calculators is a me- 

chanical counter decade. Substitu- 
tion of an electronic decade should 
give much greater speed and may 

result in a less expensive method of 

adding, subtracting, dividing and 
multiplying, especially in business 
uses. 

Selector Applications. The elec- 
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America's NEW Frontier 
IN AMERICA'S EARLY DAYS of growth, op- 

portunities for progress lay in the ever widen- 
ing frontiers. In the fertile lands of the great 
plains ... in the timber of our forests ... in 
the metal of our mines. 

Today, we have reached the limit of our 
physical frontiers. But new frontiers lie be- 
fore us-new opportunities for exploration- 
in our research laboratories. Here in the 
multiple world of the electron tube are be- 

ing born the scientific advances that will make 
our world immeasurably eater and happier. 

Pioneering on this new Frontier of research 
are RCA Laboratories in Princeton, New Jer- 
sey. Today RCA Laboratories are devoted to 
providing the fighting forces of the United 
Nations with the best ratio and electronic 
equipment available. Tomorrow, this same 
skill will continue to serve America in creat- 
ing new and finer peacetime products. 

RADIO CORPORATION OF AMERICA. 
RCA LABORATORIES PRINCETON N E W JERSEY 

RCA. 
leads the way in 

radio -tele.ision - 
etectronics 

TUNE IN! ... RCA's great new show, 7:30-8:00 P.M. EWT, ever the Blue Network, every Saturday * BUY WAR BONDS EVERY PAY DAY * 
ELECTRONICS-June 1944 
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TECHN!CAL 
NOTES 

Excerpts front New Home 
Study Lessons Being Pre- 
pared under the Direction of 
the CREI Director of Engi- 

neering Texts 

The 
Iconoscope 

In this month's issue of THE 
CREI NEWS, appears Part II of 
the article on Iconoscopes. This 
section deals with the construction 
of the Iconoscope and a prelim- 
inary discussion of its action 
when scanned in the dark. In the 
next issue, the action of the 
Iconoscope when a -cene is 

imaged on its mosaic will be 
analyzed. 

We believe that this material 
will be of interest and value to the 
radio engineer, whether or not he 
is at present engaged in television, 
because television promises to be 
one of the major post-war activi- 
ties. 

Once again, permit us to remind 
you that THE CREI NEWS, the 
house organ of the Capitol Radio 
Engineering Institute, publishes 
each month a technical article of 
interest to the radio engineer. 

Write today for the June issue 
of THE CREI NEWS and the sec- 
ond interesting technical article 
on "The Iconoscope." You may 
secure your copy free and without 
any obligation merely by writing 
to the Capitol Radio Engineering 
Institute. We -hall be pleased to 
mail you all future copies there- 
after, without cost or obligation. 

The subject of "The Iconoscope' 

i. but one of many that are being 

constantly revised and added to 

CREI lessons by A. Preisman, 

Director of Engineering Texts, 

under the personal supers ision of 

CREI President. E. H. Rielzke. 

CBE! honte ,suds courses are of 

college calibre for the professional 

engineer and technician who rec- 

ognizes CREI training as a 

proven program for personal ad- 

vancement in the. field of Radio - 

Electronics. Complete details of 

the home study courses sen; on 

request. . . . Ask for 36 -pose 

booklet. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

E. H. RIETZKE, President 

Home Study Courses in Practical Radio - 
Electronics Engineering far Professional 

Self -Improvement 

Dept. E-6, 3224 -16th, St. N. W. 

WASHINGTON 10, D.C. 

Contractors to the U. S. Navy - U. S. 

Coast Guard - Canadian Broadcasting 
Corp. - Producers of Well -trained Tech- 

nical Radiomen for Industry. 

tronic counter offers a method of 
increasing the rate of circuit selec- 

tion, now generally done by step- 
ping relays as in dial -telephone op- 

eration. A series of rapid puls('- 

may be transmitted over a line for 
almost instantaneous selection of a 

desired circuit. 
Industrial Counters. Will provide 

an accurate count when objects are 
moving through the light beam of a 

phototube system at rates higher 
than can be handled by a mechan- 
ical counter. Electronic counters 
can handle any counting rates en- 

countered in industry, even up to a 

million objects per second. 
Business Machine Sorters. As a 

means of increasing the operation 
speed of such equipment as card - 
counting sorters, now limited by 

the speed of mechanical counters. 
Counting Instead of Weighing. 

Many industries use the technique 
of ratio -weighing. A very fast 
counter used with a sorter and pho- 
toelectric pickup would give greater 
accuracy, especially in instances 
where a variation occurs in the 
density of the material in the ar- 
ticle being sorted. 

It has been the purpose of this 
article to point out what is believed 
to be a new electronic tool for use 

in many fields. This new tool may 
stimulate thinking directed to a 

mulitude of additional uses. 

ELECTRONIC MEGA- 

PHONE IN TRAFALGAR 
SQUARE 

To cut down traffic accidents, British 
police use this portable electronic 
megaphone at crossings to direct pedes- 
trian traffic. Tubes and batteries hang 

from the tripod assembly 

Laue eau eee ,1( 
The Sigma Family 

of 
* SENSITIVE * 

Relays? 

TYPE 4F TYPE 4F 
The type 4F sensitive 
relay is compact ([%x 

1% x ts, ¿)) it is Fast 

(2 or 3 milliseconds 
with sufficient power)' 

/resistant to aircraft 
vibration (with 50 mil - 

Watts of input power), 
resistant to tropical 
humidity. 

TYPES 4A and 4R 
The types 4A and 
4R (same opera- 
ting characteristics 
as 4F) are covered 
and on a 5 prong 
tube base. The 4R 
is smaller (t% x i3 x 
25ÿ) than the 4A (21,, 
diameter, 2%g high). The 
4A can be hermetically 
sealed (4AH). 

TYPE 4A 

TYPE 4R 

TYPE 5F 

TYPE 5R 

The type 5R same 
operating cha- 
racteristics as 

Zx t,1/¡'x 214 
is covered and on a 
5 prong taw( base. 
Both the types 4 and 
S are available with a built 
in full -wave rectifier giv- 
ing D. C. sensitivity on 
A. C. input. 

1) 

TYPE 5F 
The type 5F has extrem e 

sensitivity (0.0005 
watts minimum, 0.005 
watts For aircraft condi- 
tions), extreme rugged- 

ness (withstands 500 g 

shock), maintains adjust- 
ment precisely under 
extremes of tempera- 
ture. 

TYPE 5R 

TYPE4MBR 
TYPE 4R 

with rectifier 
Delays up to .25 sec 

available on all Type 5 Relays. 

The above group shows the basic Sigma relays 
and a few of the modifications For general types 
of applications. Beyond this every relay is indi- 
vidually engineered for the job for which it is 

intended. 
The above types of Relays may not 
apply to your post war problem ... tell 
us about them now and perhaps we 

can offer you a solution which 
will be ready when 

you need it. 

Slgm'a Instruments, INC. 

vRELAYS 
62 CEYLON STREET 

7NEW AO0RESSl BOSTON 21, MASS. 
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Spe44ati0ot 
GLASS BONDED MICA 

VULCANIZED FIBRE 

CORK, CORPRENE 

Branch Offices: NEW YORK: 

ecosso 
FABRICATORS, INC 

176 N. FITZHUGH ST., ROCHESTER 4, N.Y. 

420 LEXINGTON AVE., DETROIT: 

42atL4caia44 
PHENOL FIBRE 
RUBBER, ASBESTOS. 

AND OTHER MATERIALS 

14319 STRATH MOOR AVE. 
PHILADELPHIA: 6710 HOLLIS ST., CHICAGO: 4317 RAVENSWOOD AVE. 
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as DEPENDABLE 
as the PLANETS 

Haydon 
TIMING MOT ORS and 

ADE VICES 
DC 

AS regular. as precise 
as the movements 

of planets ... such are 
Haydon Timing Motors 
and Devices. Equipped 
with special motors to 

fit your particular re- 

quirements and geared 
up or down to any 
speed from 450 RPM or 

faster, to one revolution 
a month. 

Let our Engineering 
Service help you with 
your timing problem! 

Send for illustrated cat- 
alog! 

Haydon motors can 
bave brakes for instant 
stop ... are reversible 
and possess shift de- 
vices for any automatic 
reset. 

* 
Complete information on 
Timing Motors by the 
originators o f Timing 
Motors is recorded in 
this new Haydon 
catalog. 

Address Dept. 11 

{a 

DC MOTOR 

Reversible - Com- 
pact - light in 
weight-seven seg- 
ment commutator -low reactance 
rotor winding-al- 
nico magnet field- 
totally enclosed. 
Sealed -in lubrica- 
tion. 

AC MOTOR 

Available 450 RPM 
to I REV. per 
month: manufac- 
tured to your spe- 
cific voltage, fre- 
quency. speed and 
torque require- 
ments. The small- 

cyclel I RPM 
10 

tun 
6is 

consume only 2 

watts. 

d 

WRITE 

COPY 
FOR YOUR 

TODAY 

on 
MANUFACTURING COMPANY 

* INCORPORATED * 

eassnecticaí 

Thermal 
Behavior 

(Continued from page 119) 

The cathode-ray oscilloscope is 

set for a sweep frequency of 60 

cycles and is connected across the 
capacitor in section L of Fig. 2. 

This indicates the length of the 
period of the day during which the 
house temperature is below 70° F. 

With switch SW in section S of 
Fig. 2 open, the "house" voltage is 

continually maintained at a value 
corresponding to 70°F. Then R in 
section M, Fig. 2, is varied until 
A2, a sensitive ammeter, reads zero. 
Ammeter A, then indicates the 
steady heat flow for the outside 
conditions applied. As SW, section 
S, Fig. 2, is closed the cycle of 
off -on operation proceeds and am- 
meter AZ indicates the saving in 
heat current which results from 
turning the thermostat down for a 
part of the day. 

The circuit thus gives a complete 
answer to the problems of constant 
heat current, saving in heat curs 
rent, and temperature as a function 
of time in a single operation. for 
any setting of outside temperature. 

This article is based upon a 
bachelor's thesis submitted to the 
Department of Electrical Engineer- 
ing of Massachusetts Institute of 
Technology. The authors wish to 
acknowledge the generous assis- 
tance of Professor R. H. Frazier, 
who supervised the thesis. 

COMMUNICATIONS 
HELMET 

The observer on the signal bridge of a 
new light cruiser wears the new Navy 
helmet issued to all men using ear- 
phones and microphones. Official U. S. 

Navy photograph 

A cut of JELLIFF .0008. ALLOY 

"C" WIRE was laid upon the 

above square ... it is so fine, the 

camera almost missed Hit. 

Below is a microphoto of the same 

wire, enlarged 420 diameters .. . 

a sturdy uniform wire. 

THE C. O. JELLIFF MFG. CORP. 

SOL THPORT - CONN. 

SPECIALISTS n 
FIVE WIRES 
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Capacities from 
6 to 2000 MMF 

Less than one half inch in diameter ... capacities from. 
6 MMF to 2000 MMF . ideal for numerous UHF 
and VHF applications. 
Mica discs of the highest grade, individually silvered 
for maximum stability and stacked to eliminate any 
book effect. The assembly is vacuum impregnated. 
Available in a variety of terminals. All units are 
color coded. 
Form 586 is available for additional information on 
these CENTRALAB Silver Mica Capacitors. 

Division of GLOBE -UNION INC., Milwaukee 
PRODUCERS OF VARIABLE RESISTORS SELECTOR SWITCHES CERAMIC CAPACITORS, FIXED AND VARIABLE STEATITE INSULATORS 
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U. S. Army'a kleevy 60 -ton tank 

49efata? 
WHILE it would be a mistake to put 

aside important war work, yet 
even as with the governments of our 
country and our allies, it is necessary 
NOW to spend some time on post-war 
plans and products. Industry must be 
ready when the time comes to absorb 
millions of our returning heroes. 

What is the status of YOUR post-war 
plans? ARE YOU READY ... will you 

be among the first to hit the market be- 
tween the eyes with a product that fits 
the future? Will YOU survive the new 
competition in your field, created by 
reconversion of vast war plants to pro- 
ducing the products of peace. 

Sinko plastic engineers are eminently 
fitted with ingenuity, skill and long 
experience to lend you effective aid 
in applying all the beauty, color and 
strength of economical THERMOPLAS- 
TICS to your products. Let them study 
your post-war plans .. . help you NOW 
through the drawing board stage. Be 
ready to act quickly . to get the 
jump on competition the moment we 
get the signal to GO AHEAD! 

eSEt;TION 416,4 

SINKO TOOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAGO, ILLINOIS 

EfR6eITAEN6: 1. D. MOORE, 8030 CNOUTEAI.AVE,ST,EOUIS,MO. ROTIER B DUGAN, INC, 29 WILRESON ST, BUFFALO, N Y ARCH MASON, 259 CENTRAL AVE ROCHESTER, N Y 

N.O.ANDERSON, 302 HERALD BLOC.SYR400SE, N. Y. PAUS SEILER, ])29 CORTL400 0VE., 00 roo,F, MICH, OUEISOFA e0O5, 108 EAST NINTH ST, IN aNaioLls, IND 

H -B TEMPERATURE CONTROLS KEEP 

BROADCASTS "ON THE BEAM" . . 

At one time the rigid control of crystal temperatures was 
considered a tough problem. Today, broadcast transmitters 
in the leading networks are equipped with H -B thermostats, 
and broadcasts stay "on the beam". H - B engineers stand 
ready to demonstrate to you how time, money and effort 
can be saved by ingenious adaptations of such H -B prod- 
ucts as thermostats, thermo-regulators, relays, etc. For details 
write for Blue Book 4. H -B Instrument Company, 2524 No. 
Broad St-, Philadelphia 32, Pa. 

BUONO 

THERMOMETERS THERMOSTATS RELAYS 

THERMOREGULATORS HYDROMETERS 

t. A BC1k ' 

REFLEX 
SPEAKERS 

DESIGNED 
for 

WAR 
USE 

* HIGH * 
EFFICIENCY 

* RUGGED * 
CONSTRUCTION 

* HIGH * 
POWER 

* UNIFORM * 
RESPONSE 

* HIGH * 
INTELLIGIBILITY 

* WEATHER * 
PROOF 

* REFLEX * 
SPEAKERS 

ARE THE 

ACCEPTED 

STANDARD 

FOR ALL 

WAR 

USE 

Every high ef- 
ficiency speak- 
er in Universi- 
ty's extensive 
line of speech 
power repro- 
ducers has a 
vital part In 
the WAR pro- 
gram. 

Submit your spe- 
c i a I loudspeaker 
problem direct to 
o u r engineering 
department. 

UNIVERSITY 
]25 VARICK STREET N. Y. C 
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PERFECT FORM-both in manufacture and performance, is more essential 

now than ever, if you are driven by war time speed, and the constantly growing 

need for greater production. 

The traditionally dependable performance of Haydn Bros. Burner equipment, 

Jas been an assurance of unin'errupted economical production. 

Today, thousands of Haydn Bros. Burners, in many styles and sizes, for Gas, 

Air and Oxygen, are used in plants of the general glass working industry from 

coast to coast, helping to speed those essential orders. 

Specially designed Burners, Torches, Cross - 
fires and Mixers to meet your requirements. 

HA.YDU BROTIIFItS 
P L A I N E I E L D. NEW JERSEY 

WRITE FOR 

LATEST 

BULLETIN 
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FUSION-- .. . ; 

Use KOVAR 
for sealing 
ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS, ETC. 
INSTRUMENTS 
GAUGES 
METERS 
RECEIVERS 
TRANSMITTERS 

"FOR GREAT 
ACHIEVEMENT" 

Single Terminal Kovar. 
glass lead -through readi- 
ly soldered to apparatus. 

Through the use of Kovar and glass 
your product can be sealed hermetically 

against all Tropical elements-extreme heat, 
excessive humidity, myriads of insects and 

strange fungus growths. 

Kovar is an alloy of cobalt, nickel and iron. A 
seal between Kovar and glass is produced by forming 

a chemical bond, through heating, in which the oxide of 
Kovar is dissolved into the glass. Kovar has the unique 
property of matching the expansion factor of hard or thermal 
shock resistant type glass-is readily formed by machining or 
deep drawing. 

Stupakoff supplies Kovar in sheet, rod, wire, tubing or fab- 
ricated as eyelets, cups, flanges, etc., also Kovar-glass seals com- 
plete, ready for soldering, welding or brazing to metal containers. 

Kovar IS the answer to permanent vacuum or pressure 
tight sealing. For further information on your specific problem, 
write Stupakoff today. 

BUY MORE WAR BONDS 

Cr 

S I N C E 1 8 9 7 

!t4 ' C 
, , un_, E 

P2edccctd de/i tle ewd o? geec,tzawcd 
STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

- 
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To date Leland engineering hos 

contributed in substantial meas- 
ure to the science of electronics. 
A shock -proof high frequen:y 
motor alternator to power elec- 
tronic devices on shipboard and 
a carbon pile voltage regulator 
for use as a control device on 

air -borne equipment typify the 

Electronic orbits 
within the atom of 

Mercury. 

ELECTRICAL ENGWE6BLNG 
Leland contribution Still another 
such unit is the Leland aircraft 
inverter. 

As additional motor designs are 

required Leland engineers will be 

glad to develop them. Possibly 
some particular problem may be 

facing you at this time. If so, out- 
line it for preliminary study. 

THE LELAND ELECTRIC COMPANY 
DAYTON, OhIO 

BACK THE ATTACK - BUY WAR BONDS 

Leland Carbon Pik Volròg a 
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To Meet Your Specifications 
PERFORMANCE is the real measure of success in winning 
the war, just as it will be in the post-war world. New and 
better ideas-production economies-speed-all depend upon 
inherent skill and high precision ... For many years our 
flexible organization has taken pride in doing a good job for 
purchasers of small motors. And we can help in creating and 
designing, when such service is needed. Please make a note 
of Alliance and get in touch with us. 

ALLIANCE DYNAMOTORS 
Built with greatest precision and 
"know how" for low ripple-high effi- 
ciency-low drain and a minimum of 
commutation transients. High produc- 
tion here retains to the highest degree 
all the "criticals" which are so im- 
portant in airborne power sources. 

ALLIANCE D. C. MOTORS 
Incorporate precision tolerances 
throughout. Light weight-high effi- 
ciency-compactness. An achieve- 
ment in small size and in power -to - 
weight ratio. Careful attention has 
been given to distribution of losses 
as well as their reduction to a minimum. 

Remember Alliance! 
-YOUR ALLY IN WAR AS IN PEACE 

74000 VOLT 

TEST SET 

Continuously variable to 
4000 volts D.C. 

Control by G. R. Variac. 

Not harmed by momentary 
short circuits on output. 

High voltage cables plug 
into safety connectors. 

Extremely compact - steel 
case only 8" x 10" x 8". 

*hale ice rises Catalog 

TECHNICAL APPARATUS CO. 
1171 TREMONT ST., BOSTON 20, MASS., U.S.A. 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC WORK 

From that mighty mite 

the Drake No. 400 to the high- 
speed production "honey" 

the Drake No. 600-10 there is a 
high quality Drake Soldering 
Iron "just right" for the job. 

Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

(3 SEE 

YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE. CHICAGO, ILL. 
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WANTED... 
Ideas and Inventions 

For Postwar Products 

Automatic Electric Com- 
pany, originator of the 
dial telephone and lead- 
ing manufacturer in the 
field of communication 
and electrical remote con- 
trol, seeks to make con- 
tact with inventors and 
others who may have 
patentable ideas or inven- 
tions for sale or license. 
Objective is the acquisi- 
tion of newly invented or 
improved products which 
have peacetime applica- 
tion, which will make use 
of the company's ex- 
panded productive capac- 
ity, and which will help 
to maintain employment 
for its engineering, pro- 
duction and sales person- 
nel during the postwar 
period. 

Inventions should re- 
late to wire communica- 
tion, point-to-point radio, 
electrical remote control, 
or to mechanical, electri- 
cal or electronic devices 
used in such systems, and 
replies should be ad- 
dressed to Mr. C. S. Cad - 
well, vice-president. All 
ideas submitted will be 
given careful considera- 
tion and treated with the 
utmost confidence. 

AUTOMATIC ELECTRIC 

COMPANY 

1033 West Van -Buren Street 
Chicago 7, Illinois 

METAL 
FABRICATING 

We have ample facilities to produce FAST, 

sheet metal work, stamping, fabricating, 

metal boxes and cases from 1" to 20' high, 

cabinets, chassis, shelves, odd shaped flat 

pieces, strips, panels, housings, etc. Can do 

precision work to extremely close tolerances. 

When peace comes - we will be back again in 
ARCHITECTURAL LIGHTING, where we have done 
very close precision work. We will also continue to do 
metal fabricating; work for industries such as radio, 
aircraft and many others. Send us your specifications 
now for any post war products on which we might 
help you. 

KENT METAL 
MANUFACTURING COMPANY, INC. 

490 Johnson Avenue. Brooklyn 6, N. Y. °- MAIL COUPON TODAY 

KENT METAL MFG. CO. Dept. E 

490 Johnson Avenue, Brooklyn 6, N. Y. 

YES, I would like further information ... 
1. At the present time we are most interested 

in_.._..... 

2. After the war we will be interested in 

We are enclosing specifications. 

Name 

Address 
City Zone _..__ ._.... State 
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NATIONAL LOW -LOSS SOCKETS AND INSULATORS 

CIR Series Sockets 
Any Type List $ .45 

Type CIR Sockets feature low -loss isolantite 

or steatite insulation, a contact that grips the 

tube prong for its entire length 

ring for six position m 

supplied with two met 

G 

GS- 

GS- 

GS -4, 

GS -4A 

Cylindri 
standoff 
plated ca 

GSJ, (not 
A special 
top thread 
diameter ins 

& GS -4A. 

GS -5, 11/4" List, each $ .40 

GS -6, 2" List, each $ .70 

GS -7, 3" List, each $ 1.25 

GS -10, 3/4", package of 10 
List $ .12 

These cone type standoff 
insulators are of low -loss 

steatite. They have a tapped 
hole at each end for mounting. 

GS -8, with terminal List $ .90 

GS -9, with Jack List $ 1.25 

These low -loss steatite stand- 
off insulators are also useful as 

lead -through bushings. 

AA -3 List $ .60 

A low -loss steatite spreader 
for 6 inch line spacing. (600 
ohms impedance with No. 12 
wire.) 

List $ .50 

teatite aircraft- 
lator. 

List S .90 

ose strain in- 
ns steatite. 

t, each S .20 
te bushing 

f ten $ .85 
Victron. 

enS .85 
e bush- 
)3 con- 

diam., 

XS -1, (1" Hole) List $ 1.20 

XS -2, (11/2" Hole) List S 1.35 

Prices listed are per pair, in- 
cluding metal fittings. Insula- 
tion steatite. 

XS -3, (23/4" Hole) List 5 6.00 

XS -4, (33/4" Hole) List 5 7.25 

Prices are per pair, including 
metal fittings. These low -loss 
steatite bowls are ideal for 
lead-in purposes at high volt- 
ages. 

XS -5, Without Fittings 
List, each $ 8.25 

XS -5F, With Fittings 
List, per pair 517.00 

These big low -loss bowls have 
an extremely long leakage 
path and a 51/4" flange for 
bolting in place. Insulation 
steatite. 
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The screw that's Built like a Gear 

A sound engineering principle 
makes Bristo Multiple -Spline 
Socket Set Screws your safest rec- 
ommendation for protection 
against vibration. 

This screw can be set up tighter 
than any other ... for the spline de- 
sign pulls the wrenching force in- 
ward, not outward. It can be turned 
far beyond the point where an or- 
dinary screw would burst or at least 
round out to stop effective wrench- 
ing. Yet a flick of the key will 
loosen it for quick removal! 

Any assembly man will thank 
you for specifying Bristo. Assembly 
is easier, faster, especially when the 
fastening point is hard to reach- 

the splines in the screw cling to the 
splines on the wrench. 

(iLer 
Hex: key exerts out- 
ward pressure against 
socket wall; screw 
will round out or 
break. 

Bristo: key exerts 
inward pressure; no 
danger of rounding 
out or breaking 
socket wall. 

And the man who buys and uses 
your product will be grateful for 
the stronger fastening. Because 
Bristos - no matter how small 
(even down to the No. 4 wire size) 
-have greater strength, will hold 
more tightly, than other screws of 
comparable size. 

TYPICAL APPLICATIONS 

cameras 

radio assemblies 

computing machines 

electric shavers 

scientific instruments 

x-ray machinery 

electric refrigerators 
motor assemblies 

vacuum cleaners 

domestic appliances 

See THOMAS' REGISTER for more facts, list of product applications. 
Remember Bristo for vibration conditions. 

BRISTO 
MULTIPLE 

SPLINE 
SOCKET SET SCREWS 

Geared to the Key-for faster, easier, tighter setting 
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Look ahead ... Prepare your Salesmen 

e For the Peacetime Electronic Era to Come! 

rl Where will you fit in the fiercely com- 

petitive markets that will come with the war's 

end? Your position can be determined now, 

by the methods you employ now, in the design 

and engineering of your post-war products. Right 

now, with the aid of seasoned electronic 

and mechanical engineers, your peacetime items 

can be started toward top -rank positions in their re- 

spective fields. 
Alert manufacturers, with a view toward post-war 

sales and quick acceptance of their products, are 

urged to consult with National engineers now, 

on matters electronic, electrical or mechanical. 

Write today-Your inquiry will receive prompt 

attention. 

----QUARTZ CRYSTAL PROBLEMS ---- 
Our engineers and crystallographers are ready and 

willing to help you on the following items: 

Radio Receivers 
Television Receivers 
F -M Receivers 
Transmitters 
H. F. Inter -Communications 

Crystal Oscillators 
Filters 
Stabilizers 
Timing Equipment 
Police Transmitters 

Supersonic Devices 
Control Devices 
Diathermia Devices 
Induction Heating 
Frequency Standards 

Address your inquiry to-Crystal Division 

Electrical and .fridi`Lj?aflieul Enrr'nverinf 

NATIONAL SCIENTIFIC PRODUCTS COMPANY 
Designers and Manufacturers of Electrical and Mechanical Devices 

5013-25 NORTH KEDZIE AVE., CHICAGO 25, ILLINOIS 

A Word 
about Our 
Production 
Facilities 

We can handle and are handling 

big orders for permanent mag- 

nets . . . handling orders from 

many exacting manufacturers of 
electronics equipment including 

Sperry, Philco, Galvin Motorola, 

Raytheon, Scintilla (Bendix), and 

others. 
We have the skilled workmen 

and the manufacturing facilities 
... and the experienced engi- 

neers to help you design the best 
type of permanent magnet for 
your equipment. 

Among the steels going into our 

magnets are ALNICO and NIP- 

ERMAG, two metals of excep- 

tionally high energy product. 

rsCC-I 

CIN.AUDAGR:ÀP . 
CORPORATION 

STAMFO:RDy COIN;NIEC:TI'CIiT 
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1 SAVES COST OF METAL DIES 

Compound curvatures and fairly sharp bends without 

any inside radius are produced in PANELYTE #906 
parts by inexpensive forming dies of Kirksite, cast 

phenolic, laminated phenolic or hardwood. 

2 SIMPLIFIES AND SPEEDS 
PROCESSING PANELYTE 

#906 can be stamped, bent or drawn in process similar 
to-but much simpler than metal stampir_g. No need for 
hot molds. Material is merely heated to temperatures 
higher than those used in manufacture, molded, and 
left for very short period in mold for partial cooling. 

3 ELIMINATES NEED FOR HEAVY 
EQUIPMENT OR HIGH PRESSURES 

The fast and economical forming of PANELYTE #906 
is accomplished with small air cylinders - and, in some 
cases, hand presses can be efficiently used. 

PANELYTE 

T 

510e 

_ ivre t.rC°MyAnt Per sTISS 

23ó 
p^RK,' NV.t. 

NEW 
.¡O 

If you manufacture or use laminated 
phenolic parts of complex design, Grade 
906 PANELYTE may save you time - 
and money. This fully cured thermo- 
setting sheet plastic opens entirely new 
fields in plastic fabrication. Write for 
Engineering Bulletins on Grade 906.. . 
and samples. 

/t9gti GClí 

Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 

St. Louis, St. Paul, San Francisco, Seattle, Symms se, Toronto, Trenton, Vancouver 

MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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shortage 

Solve Your Mang p ARAIUS Help SOUND 
AP 

ms with the 
Problems Response 

Recorder 

Automatic 
Frequen Y 

Auto 

Provides, automatically, frequency 
response characteristics of all kinds of com- 
munication apparatus on standard charts. 

Throughout laboratories, manufacturing plants, and along Amer- 
ica's war production lines, these dependable Recorders are at 
work saving thousands of manhours . . . giving quick, continu- 
ous, accurate records of electrical measurements. 

The most cumbersome measurements can be made in the shortest 
time, by inexperienced operators, such as microphone and loud- 
speaker measurements where the characteristics with respect to 
frequencies change rapidly. Likewise, all other apparatus and 
components can be measured and recorded as effectively, for ex- 
ample: filters, equalizers, amplifiers, photo -electric cells, trans- 
mission lines, etc. 

The FR Recorder provides a record either on a logarithmic (db) 
or linear scale. 

Write For 

Your Copy Of 

"SOUND ADVANCES" 

Contains information describing our 
Graphic Recorders, and other data 
of vital importance to every electri- 
cal engineer interested in the appli- 
cation and advancement of auto- 
matic measurements. 

SOUND APPARATUS COMPANY 
150 West 46th Street New York, 19, N. Y. 

ÁI RC0 

Rare Gases 
and Mixtures 

ARGON 
NEON 
HELIUM 
XENON 
KRYPTON 

Airco Rare Gases are pure and free 
of active gases. Mixtures are blended 
uniformly and accurately. They are 
available in lead glass or PYREX 
containers. 

The individual gases as well as 
many standard mixtures are avail- 
able both for production and ex- 
perimental use. Special mixtures 
can be supplied to meet any need. 

AIR REDUCTION 
General Office: 60 E. 42nd ST., NEW YORK 17, N.Y. 

Agiv") 

PLATINUM 
Wire & Ribbon 

SILVER 
Sheet, Wire, Brazing Alloys 

THE AMERICAN PLATINUM 

WORKS 

Refiners & Manufacturers 
N.J.R.R. Ave. at Oliver Street 

Newark 5, N. J. 
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/zPerbrt'm 
AT 40 WATT LORD 

UOLTAGE REGULATED 

POWER SUPPLY 
Continuously adjustable 200 to 400 
volts D C Maximum output 200 ma. 
at 200 v. to 100 ma. at 400 v. Holds 
any output voltage within I % for all 
loads Panel meters show voltage and 
current Supplies 4 a. at 6.3 volts A C 

Outputs at safety jacks AC input 
and DC output fused. 

TECHNICAL APPARATUS CO. 
1171 TREMONT ST., BOSTON 20. MASS.. U.S.A. 

Wanted 
ENGINEERS 

Radio 
Chemical 
Electrical 
Electronic 
Mechanical 
Metallurgical 
Factory Planning 
Materials Handling 
Manufacturing Planning 

To be used in connection with the manu- 
facture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 

Apply /or write), giving 
full qualifications, to: 

C. R. L. 
EMPLOYMENT DEPARTMENT 

Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 
'Applicants must comply with WMC regulations 

Coto -Coil 
ELECTRICAL COIL WINDINGS 

Since 1917 

ARE AT THE CONTROLS 

In PLANES -'îA 1KS 
SHIPS-and in RADIO 
COMMUNICATIONS 

COTO -COIL windings, in countless con- 
trol installations, are playing a part in 
this war just as, twenty-seven years ago, 
they helped to win the first world war. 

The new COTO -COIL plant is exceed- 
ingly well equipped to serve you in war 
or peace. 

Here also is a wealth of engineering 
experience to supervise the v.rinding . . 

to apply modern methods of Impregna- 
tion .. to produce a superior coil capable 
of functioning under the most severe 
conditions. 

COTO -COIL manpower and equipment 
is used to the utmost to fill existing war- 
time contracts and still allow for a pro- 
portion of general industrial reeds. 

27 years of electrical 
coil design and produc- 
tion assure your satis- 
faction. Phone, wire or 
write. 

COTO -COIL CO., INC. 
65 PAVILION AVE. PROV,DENCE 5, R. I. 
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American Phillips 
Hardened Self -Tap- 
ping Sheet Metal 
Screws are made in 
Type A (Gimlet Point) 
shown, Type Z (Blunt 
Point), and Type C (Ta- 
pered Point). 

High -geared war plants are finding 

that they get faster and better fastenings at 

lower cost when using American Phillips 

Screws. This modern method of screw 

driving is faster because it's easier ... 
because it permits use of power drivers 

on almost every type of assembly. There 

is no time lost in fumbled starts 

and dropped screws. The self - 

aligning fit of the 4 -winged driver 

in the recessed screwhead makes 

it easy to drive this screw straight .. . 

straight to a tight,. clean fastening with- 

out marring the work surface. Better 

work can be done even with unskilled 
labor right from the start. 

And when you specify the American 
Phillips Screws, you also get the extra 

values of American's high quality and 
service ... as well as the help of Ameri- 

can engineers on any special fastening 
problem. 

AMERICAN SCREW COMPANY 
Providence 1, Rhode Island 

Chicago 11, 589 East Illinois Street Detroit 2, 502 Stephenson Building 

American Phillips Driver and Screw 
form a single, straight-line driving 
unit .. and stay that way until screw 
is completely driven in. 

American Phillips Hardened Self - 
Tapping Sheet Metal Screw sets up 
tight and straight in drilled or clean - 
punched holes. 

PUT THE SCREWS ON THE AXIS...BUY BONDS! 
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For over 5 years all Okonite high voltage wires and 
cables have had to pass our self-imposed factory d. c. tests 
at voltages of 4 to 5 times those required in standard 
a- c. high voltage tests. This procedure was adopted in 

order to eliminate possible defects that a.c. testing could 

not always locate. 

Though not required by purchasers, this extra precau- 
tion has led not only to the production of better cables 
but has also resulted in obtaining cables that are more 

Careful d. c. testing in the factory assures better 
cab!: performance in service. 

¡QIONIT 

Okonite high voltage ca- 
bles mast pass super -voltage 
tests made with this d. c. 
kenotron set. 

experience gained 

in high -voltage d. c. testing 
assures reliable 

d. c. Cable Operation 

reliable for the high voltage d. c. applications brought 
about by new electronic developments. 

Our extensive experience with d. c. testing and d. c. 

applications through x-ray, co -axial and other high volt- 
age cables for electronic uses can perhaps prove of value 
to you. Why not outline your problem and requirements 

and let Okonite's Engineering Department cooperate 
with you in obtaining a solution? Please write to 
The Okonite Company, Passaic, New Jersey. 

71.13.411113M1.1111.111. 
Cable in service 

Charging 
condenser 

cable 

31 
Charging f 
condenser 

cable 

d. c. power supply (see .icrure at top of page) 

Cable 
under test 
at factory 

INSULATED WIRES AND CABLES 
h: 65 
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WITH UNERRING ACCURACY 

Today, as a result of American en- 
gineering skill ingeniously applying 
amplification principles to highly 
specialized instruments, thousands 
of amplifiers by "Eastern" help to 
guide our army and navy bombers 
with unerring accuracy in success - 

BACK THE ATTACK * 

* BUY WAR BONDS 

fully completing their vital missions. 

Our engineering staff invites your 

inquiry-large and small production 
runs, even single units, receive our 
usual prompt attention. Write for 

Bulletin 100. 

EASTERN 
AMPLIFIER CORP. 

794 E. 140th St., New York 54. N.Y. 

TYPE AR 300A 
(Manufactured to Army - Navy Specification 

JAN -212E). 
Medium power triode for use as audio -frequency 
amplifier or modulator and radio - frequency 
oscillator or amplifier at medium frequencies. 

A -F Power Amplifier and Modulator- 
Class B 

D -C Plate Voltage . 2000 volts, 
D -C Grid Voltage . . . -105 volts 
Zero - signal D -C Plate Current 

per tube . 40 ma. 
Max. -signal D -C Plate Current 

per tube . 300 ma. 
Load resistance plate -to -plate . 8000 ohms 
Power Output (2 tubes) . . 650 watts 

Plate -Modulated R -F Power Amplifier- 
Class C Telephony 

D -C Plate Voltage 1500 volts 
D -C Plate Current 300 ma. 
D -C Grid Voltage -200 volts 
D -C Grid Current . 75 ma. max. 
Carrier output for mod. factor 

of 1 0 300 watts 

Makers of high -quality Transmitting and 
Receiving Tubes since 1926. 

IN -2-44 

ROGERS RADIO TUBES LIMITED 
TORONTO CANADA 

SET UP 

YOUR OWN STUDIO 

FOR OFFICE, PLANT 

and 

LABORATORY 

RECORDS! 

Headquarters for cameras, lenses, photo 
accessories and dark room supplies . . 

everything for the commercial - and in- 
dustrial photo laboratory. Inquirien on 
cameras and photo equipment invited. 

Catalog E6 on request. 

BURKE & JAMES, Inc. 
321 SO. WABASH AVE. 

CHICAGO 4 ILLINOIS 

NOTHING LIKE REAL 

DIAMONDS 
TO KEEP YOUR TOOLS SHARP! 

Metal Bonded 
DIAMOND 

HAND HONE 
Only Pi 

Coarse Grit 
magnified IOOX 

WON'T CHIP 
SCORE OR 

GROOVE! 
Made in Coarse 100 grit) Medium (220 grit( Fine (320 grit) 

Saves valuable toolmaker's time. Saves 
set-up man's time. This amazing hone 
keeps cutting edges keen on high speed 
steel or hardest grades cemented car- 
bides ... Prompt delivery with priority. 

WEST AFRICAN DIAMOND DUST 
6 grits, crushed in our own shop, 
Gem grade-$3.25, Lapping grade- 

$1.80 per carat. 

DIAMOND TOOL REPLACEMENTS CO. 

(Div. Oscap Mfg. Co.) 

207-C West Saratoga St., Balto., 1, Md. 
Also thru Mill Suppliers 

378 
June 1944 - ELECTRONICS 

www.americanradiohistory.com



idea is accept_ le to the 

ensingpurchase or will be arranged. ur service is free to you.) end a copy et patent, or 

drawings and description and tell 

us whether a model is available. 

All information treated in strictest 

confidence. Write 

ou a nés 
that w>11 

Bave-5r. Toc 
device of p 

a result fasten 
hose 

ché peYio bett CObeent us 
in use? If 

so 

once. 'We 
ve been re- 

named by a nwide varlbel et 1 
of 

in a 

industries to find new prod- cts and processes for post. r. If your 

ntract form an attractive 

NEW PRODUCTS DIVISION 
DESIGNERS FOR 
INDUSTRY, INC. 

2915 DETROIT AVE., Dept. E-6, CLEVELAND 13, OHIO 

Wire Forms, also Springs 
and Small Stampings, made in 
any quantity, any material, to 
suit your specifications or appli- 
cations . . . simple and intricate 
shapes accurately formed and 
Heat Treated using Hubbard's 
New Modern Automatically Con- 
trolled Heat Treating Equipment. 

Send in your specifications and 
prints, or tell us what results 
you want to accomplish. 

M. D. HUBBARD SPRING CO. 
134 Central Ave., Pontiac 12, Mich. 

Two of Thermador's autrmatit high ¡deed lamination presses 

The production of quality transformers is more than just 
an assembly job; it is an intricate manufacturing process 
which requires modern precision equipment. In this respect 
Thermador's position is unique. For Thermador has, within 
its own plant, all the facilities needed for each operation in 
the manufacture of transformers. Thermador can produce 
in quantity, quality transformers with exacting tolerances. 
The combination of these factors is seldom available to a 

transformer manufacturer. 

When it's quality you demand-quality in material, quaI- 
ity in manufacturing and quality in engineering in quantity 
-discuss transformers with Thermador. 

THERMADOR TRANSFORMERS 
HEAT (OLD DEFEAT HUMIDITY 

THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 South Riverside Drive Los Angeles 22, California 
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BEFORE Alrose research chemists devel- 

oped the Jetal Process back in 1932, 

lengthy "blueing" and "browning" methods 

were the only means of producing protec- 

tive finishes for irons and steels. Now, with 

practically every finishing operation a race 

against time, the value of the Jetai 5 Minute 

Process is increased many -fold. 

By immersion in an aqueous solution this 

process produces a tough, long lasting black 

oxide finish. The finish is adaptable to prac- 

n 

tically all cold and hot rolled steels, as well 

as most forged steels and cast irons. A Jetal 

coating will not chip, peel, crack, crumble 

or dust off even if bent or cut. 

Longer tool life and added economy of 

operation also result from application of the 

Jetai finish. This is due to the increased 

toughness Jetai gives all types of cutting and 

lathe tools. In addition, the Jetai Process 

prevents corrosion and wear. 

Let the Alrose Advisory Service help you 

to apply Jetai to YOUR black oxide finishing 

assignment. Drop them a line today, no 

obligation . . address Dept. B 
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FOR MAGNET WIRE THAT MUST 
MEET SPECIFICATIONS 

ALL THE WAY - 

When you specify WINCO magnet wire, 

there's one thing of which you can be certain: 

Every inch of the delivered product will be 

found uniformly accurate and free from variation. 
It will have the required electrical properties, flexi- 

bility, tensile strength, laying speed, etc. 

Modern wire making methods, mercury process tests 
and exacting WINCO supervision, guarantee that any 
order for magnet wire products, whether it be for a 

single spool or a million pounds, must meet specifications 
all the way. 

If you have a magnet wire probem of any nature 
our engineers and complete facilities are at your disposal. 
Send product blue prints or specifications for our recom- 
mendations. Or if you wish samples for test, we will be 
glad to cooperate. 

c 

ENAMELED COPPER 

ENAMELED IRON 

ENAMELED ALLOY 

ENAMELED ALUMINUM 

TWISTED MULTIPLES 

PARALLEL MULTIPLES 

SILK. COVERED 

COTTON COVERED 

CELANESE COVERED 

GLASS FIBRE COVERED 

LITZENDRAHT AND 

SPECIALS TO ORDER 

WINSTED DIVISION 
WINSTED CONNECTICUT 
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INSULATORS 
are a "Main factor" of the high power electronic 

tube. Quartz is the best electrical insulator known 

to science. Many other qualities make it ideal for 

the job.... Not subject to thermal shock. Non 

hygroscopic. High surface resistance. Shaped to 

specification. 

ULTRA VIOLET LAMPS ( quartz mercury arcs ) 

HYDROGEN ARCS IN QUARTZ 

FUSED QUARTZ ROD. 

TUBING, PLATES and SPECIAL SHAPES 

O 

HANOVIA 
CHEMICAL & MANUFACTURING CO. 

Dept. E-9 NEWARK 5. N. J. 

J/ 
1 indi 

facsimile 
For the p r e s e n t, Finch 

manufacturing facilities are 

being devoted to special 

radio apparatus for .. . 

U. S. SIGNAL CORPS 

U. S. NAVY 

U. S. ORDNANCE DEPT. 

F. C. C. F. B. I. 

U. S. TREASURY DEPT. 

and 

WAR MANUFACTURERS 

FINCH 
TELECOMMUNICATIONS, Inc. 

PASSAIC, N. J. 

DUPLICATING and PROFILING 

AUTO ENGRAVER 
Accurate Engraving 

with Unskilled Operators 
Unskilled operators will profile or accurately 
reproduce in smooth lines any design, num- 
ber, letter, emblem, signature; on iron, brass, 
copper, aluminum, soft steels and all plastics. 
Here are some of its other uses .. . 

Drills a series of holes, or profiles small 
parts. 
Cuts an even channel for wiring on panels. 
Increases accuracy and production. 
Works from original drawing or templates. 
Etches glass and similar items. 
Will not cause distortion. 

For complete information on this and other 
models and prices write Dept. K. 

AUTO ENGRAVER CO. 
1116 BROADWAY, NEW YORE 19 
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WE BSTER PRODUCTS 
Dealing with VOLTAGE 

and VOLTAGE REGULATION 

...with outstanding 
performance advantages 
The Webster dynamotors listed here are our standard large- 
scale production models. The outstanding performance records 
they have set reflect the care with which parts are machined and 
inspected before assembly to assure good balance, minimum vibra- 
tion and maximum durability. You can have more complete 
details than space permits giving here by just writing for them. 

Watt- 
age 

Webster 
Model 

Number 

Input Output* Net Dimensions 

Volts Amxp. Volts Amp. 
Wt. 
Lbs. A B 

10 
to 
15 

MD -1020 14 2.4 250 .060 236 41,4 2% 
MD -1021 28 1.15 250 .060 236 4136 2% 
MD -1022 28 1.15 250 .060 4% 4174 2% 
MD -1024 27 1.15 250 .060 29/9 413% 2% 

15 
to 
20 

KD -1000 14 2.8 220 .080 5 59 3746 

KD -1001 12 3.8 220 ' .100 5% 5% 374 
KD -1002 13.8 2.5 230 .070 474 5% 374 
KD -1004 27.9 1.25 230 .070 474 5% 3%6 

20 
to 
30 

LD-1010 12.2 3.3 230 .090 5% 5294 374 
LD-1011 28 1.6 230 .100 5 52% 374 
LD-1012 9 6.4 4 450 .060 5t/a ' 6%6 374 
LD-1013 18 3.3 450 .060 5% 674 374 
LD-1014 18.5 3.3 400 .080 5% 

-- 

674 374 

150 FD -1060 28 10.5 
High 300 
Med. 150 
Low 14.5 

.1 
.260 
.010 

4.9 
21 127% 511.57 

*Ratings shown are for continuous duty with temperature rise and secondary 
ripple voltage well within the limits of Government Specifications. Models listed 
are also available with mounting brackets or filters when required. 

VOLTAGE REGULATORS 
VR -2000 -Performance when carbon pile is shunted with 4 -ohm resistor 

Input 
Voltage 

Pile 
Drop 

Pile 
Current 

Pile 
R(Ohms) 

(Ohms) 

Regulated 
Output 
Voltage 

Max.Load 
(Amperes) 

Wt. 
(Lbs.) 

O.D. 
(Inches) 

Height 
(Inches) 

21.0 2.2 V. 4.5 A. .49 18.8 
5.0 2% 213/6 47/6 

30.0 11.0 V. 2.4 A. 4.68 19.0 

VR -2001 -Performance when used in series with regulating field of dynamotor 

Input 
Voltage 

Pile 
Drop 

Pile 
Current 

Pile 
Resistance 

(Ohms) 

Regulating 
Field 

Regulated 
Output 

wt. 
(Lbs.) Voltage 

O.D. 
(Inches) 

Height 
(Inches) Volt. Amp. 

21.6 6.8 V. 1.4 A. 4.85 14.8 1.2 13.1 27/ 2u4 436 
29.0 25.0 V. .34 A. 73.5 4.0 1.2 13.2 

LOOK TO 
WEBSTER PRODUCTS 

TO DAY 
Dynamotors and 

Voltage Regulators 
TOMORROW 
World -Acclaimed 
Record Changers 

WE BSTER 
3825 W. ARMITAGE AVE. 

Webster Carbon Pile Voltage Regulators are 
sturdy, compact, reliable -withstanding vibra- 
tion, shock, moisture and salt spray. Maximum 
pile resistances from approximately 1% ohm to 
100 ohms are available. Compensation for Wide 
temperature ranges is provided. Typical perform- 
ance of two models under specific operating con- 
ditions is indicated in the tables at left. Our engi- 
neers will be glad to study your application to see 
if a Webster Regulator will do the job best. Please 
include complete circuit data and operating speci- 
fications with your inquiry. 

PRODUCTS 
CHICAGO 47, ILLINOIS 
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THE NEWCOMB 
ogomeN Model 146-S 

tee.W e. 
SOUND SYSTEM 
THIS powerful sound system complete 

39!4 pounds . , . ready for immediate action. 
Users report successful audibility on land up 
to !z mile, (dependent on terrain and noise 
level) and a- sea up to 2 miles. 

FEATURES: 
Designed for high acoustic output (approxi- 
mately 95 db. at 100 ft.) , .. low battery 
consumption (STAND-BY: 1.65 amps. -ON: 
10,5 amps.l 

A presto -talk switch closes circuit an inte- 
gral vibrator power supply only for duration.,,». 

of speech. 

Audio output 14 watts. 

Ideal for ship -to -ship or ship -to -shore corn- 
munication. 
Especially valuable where radio use is 
rettricted 
Widely used by armed forces in landing 
operations. Also for cadet training, prisoner 
control and similar activities. 
In addition to remarkable volume and com- 
pact size, law cost makes it widely practical. 

Investigate today the advantages this portable 
sound system offers you. 

MPLET 
1 Microphone E 

UNIT INCLUDES: 
Amplirler power supply 

Loudspeaker 

Eaponrion into emte.n market noad opens territories for new da- 
tributon. Write fcr more ínfornfurion on all Newcomb product*. 

AUDIO PRODUCTS CO. 
(Complete Sound Systems) 

2815 S. HILL ST., LOS ANGELES 7, CALIFORNIA 

Send for this 

FREE 
CHART 

Decimal Equivalents. Accurate to four places. Sig- 
naled in three colors for maximum speed in locating 
decimal equivalent of fraction. Saves time and avoids 
errors. Yours at no cost or obligation. Just send us 
your name, title and address. 

See our Catalog in Sweet's File for Product Designers 

JOHN HASSALL, INC. 
Specialists in Cold -Forging Since 1850 

150 Clay Street Brooklyn 22, N.Y. 

The Standard for Accuracy and Performance 
For instruments, indicators, relays, switches --there are 
no finer springs than Manross hairsprings. Get the benefits 
of sound experience in design and modern research in 
materials. 
Send for Brochure of 
Specifications and Design 

DIVISION OF 

HAIR 
SPRINGS 

AN ROSS & SONS 
ASSOCIATED SPRING CORPORATION 

BRISTOL CONNECTICUT 
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lumengs ex 
is today's reality! 

STEEL RAILS connecting coast with 
coast. Railroad trains speeding 
goods and people to and from the 
country's farthest outposts. That 
was the national development Abra- 
ham Lincoln, with sure vision, fore- 
saw when he signed the Pacific Rail 
way Bill, July 1, 1862. In 1869, four 
years after his death, the Golden 
Spike was driven in Utah which 
united the first transcontinental 
tracks. There, the fast, personalized 
shipping service initiated in New 
England in 1839 became a national 
reality by railroad. 

Today, Railway Express is serv- 
ing the country's shipping needs via 
230,000 miles of railroads plus mo- 
tor lines, waterways and the na- 
tion's commercial airlines. The 
goods now are mostly war materiel. 
In peace time they will again en- 
compass every conceivable personal 
item as well as the products of in- 
dustry and agriculture. 

You can help us carry our share of 
America's war time shipping load 
and serve you better by doing two 
simple things: Pack your shipments 
securely ... address them clearly. 
Our century of experience proves 
that "a shipment started right is 
half -way there!" 

BUY MORE 

THAN BEFORE 
IN THE 5th 
WAR LOAN 

NATION-WIDE RAIL -AIR SERVICE 

ACCURACY CANNOT BE COM- 

PROMISED WITH IN THESE WAR 

DAYS OF LIGHTNING SPEEDS AND 

WORLD WIDE COMMUNICATIONS, 

ALL TUNED INTO OUR PRESENT 

TEMPO BY PRECISION GEARS. 

Quaker City Gear Works 
INCORPORATED 

1910-32 North Front Street, Philadelphia, Pennsylvania 
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Ço#uaa'ie 7!e Sjfrieée44 Scwe 
with which CLUTCH HEAD Screws are driven home ... employing 
the substitution of method for muscle ... with definite output 
gain at the end of the day. The explanation is simple. With the 
straight -walled Clutch recess, matched by the straight sides of the 
Type "A" Bit, there is no "ride -out" tendency and, therefore, no 
need for strenuous end pressure. This exclusive CLUTCH HEAD feature 
eliminates the fatigue factor set up by end pressure. In addition, 
the wide Clutch of this modern screw develops speed and confi- 
dence in line assembly work by presenting a safe, easy -to -hit target. 

CLUTCH HEAD contributes so many outstanding exclusive 
advantages for faster, better, safer, and lower cost pro- 
duction that it has come to be accepted as "The Screw 
That Sells Itself." You may demonstrate this to your own 
satisfaction by asking us to mail you package assortment 
of CLUTCH HEAD Screws and sample of the Type "A" Bit. 

The fact that CLUTCH HEAD Screws 
operate with the ordinary type 
screwdriver simplifies problems of 
field service. This feature has proved 
its value in many phases of the 
war effort. This modern screw is 
available in Standard and Thread - 
forming types for every purpose. 

This rugged Type "A" Bit 
delivers long uninterrupted 
service. A brief application 
of the end surface te a grind- 
ing wheel restores original 
efficiency. No delay, and 
no "back -to -the -factory" 
shipment for reconditioning. 

UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 
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Typical in p-ecision measuring of R. F. Inductors to rigid war production tolerances, the "Dynamic 

Inspection Analyzer" is representative of the ingenuity of Guthman "INDUCTRONIC" research. Em- 

ploying a highly stabilized circuit of our own design this 24 -frequency inspection device, used in the 

manufacture D an Ant. R. F. and Osc. cssembly, can analyze the individual coils for band coverage, 

inductance, and Q. at their operating frequencies. Uniformity of electrical char- 

acteristics in the manufacture of Guthman super -improved coils makes... 

Guthman ..."Leader in Inductronics"* 

* Copyright Edwin I. Guthman & Co., Inc. 1943 

15 SOUTH THROOP STREETCHICAGO 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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HANDLES WITH THE EASE OF A 
FOUNTAIN PEN 

Slim, tapered, heat -proof plas- 
tic handle with non -tiring cork 
grip - ideal for women opera - 

ors. Overall length, 7 -inches. 
Weight, 3.6 oz. 

REPLACEABLE SOLDERING TIPS 
FOR EXTRA ECONOMY AND 

LONGER LIFE 

Unscrews like a light bulb! 
When long - life heating ele- 
ment finally wears out, just un- 
screw it and insert new tip. 
Replaceable elements, 50e. 

UNGAR SOLDERING 

PENCILS 

Now Saving Time, 

Money and Effort for 
U.S. ARMY 

AND NAVY 

RADIO 
MANUFACTURERS 
AND ENGINEERS 

INSTRUMENT 

MANUFACTURERS 
. AIR TRANSPORT 

COMPANIES 
. RADIO 

MAINTENANCE MEN 

. TELEPHONE 
REPAIR MEN 

. WIRING 
CONTRACTORS 

An Efficient, Light -as -a -Feather 
Soldering Instrument, 

Designed for 
Speedy, Precision Production 

HERE is the ideal soldering iron for 
hard -to -reach work ... overall weight 
only 3.6 ounces ... perfectly balanced 
... ruggedly constructed ... with long - 
life replaceable heating element. A 
dependable, high quality instrument, 
designed to cut production time and 
production costs. 

Used in the assembly and repair of 
radio and Radar apparatus and delicate 
aircraft instruments, the Ungar Solder- 
ing Pencil affords ease of operation and 
added economy - heats in 90 -seconds, 
draws only 17 -watts. Originally de- 
signed for smaller, intricate soldering 
operations, it can also be used to great 
adavantage for handling larger bulky 
production problems. 

The complete Ungar Soldering Pen- 
cil, #207, in quantities, sells for $1.00 
each. Extra #536 heating elements are 
50¢ each. Priority required on all 
orders. Immediate delivery. 

Orders for UNGAR SOLDERING PENCILS 
and replaceable Heating Elements are notes 

being filled. Direct your order to: 

HARRY A. UNGAR, Inc. 

615 Ducommun St., Los Angeles 12, Cali£ 

MANUFACTURERS OF ELECTRICAL WAR PRODUCTS 

No one interested in Electronics can 
afford to be without this book. 

"The Inductance 
Authority" 

by Edward M. Shiepe 
B.S., M.E.E. 

The only book of its 
kind in the world. 
Listed by the Govern- 
ment among the rec- 
ommended technical 
books. 36 full page 
9x12 charts and ten 
Pages author's in- 
structions on how to 
figure all types of sol- 

enoid coils. Saves ten times its cost in tedious and 
time consuming calculations. Check your work with 
tho charts and avoid costly errors. $2.50 postpaid. 

New "Trig" 10" Slide Rule with A, B, C, D, CI, K. 
S, L, T scales accurately and finely calibrated on 
white composition face. Illustrated instructions in 
leatherette carrying case. Problems In trigonometry 
may he figured by using the hair line in window on 
tenerse side. List Price $1.50 
No. 22 Lawrence 10" white enamel Slide Rule with 
round magnifier in black case, including 28 page 
instruction book $ 75 
No. 24 Sante as above, with flat magnifier 60 
2s page Stanley illustrated slide rule instruction 
book 15 

THE GOLD SHIELD "2 -GLOW" 
150 NEON ELECTRIC CIRCUIT TESTER 

Indispensable for checking voltages in Radios. Mo- 
tors, Electrio Linos, Defective Fuses, Spark Plugs. 
l'nndenaers, Resistors, and a thousand -and -one 
other electrical devices. It has two windows, side and 
top. This makes it easy to use in checking meters 
close to the ceiling - or in overhead electric wiring. 
Shipments PREPAID when check or M.O. accom- 
panies order. 

GOLD SHIELD PRODUCTS 
25 West Broadway (E) New York 7, N. Y. 

WORLD WIDE 

TRAVEL -ACCIDENT INSURANCE 

IMMEDIATELY AVAILABLE in large 
amounts either directly or through 
your insurance broker in leading 
American insurance companies. 
Ask our nearest office for a copy 
of "Travel -Accident Insurance," 
sent without obligation. IF your 
problem is urgent, phone or wire 
us for a quotation. 

J, eviction rendmIle. nd Crimean. circle, PAM* CO. 

ben long been renonni..d ., e Webber in 
eviction, ,r ,.,go one f.,.iºn inwnnee. 

PARKER & CO 
AVIATION ANO GENERA, INSURANCE 

60 EAST 42eo STREET 1616 WALNUT STREET 

NEW YORK 12, N. Y. I PHILAOELMIA 2. PA. 

MUoy Hill 2-2A24 K º,ley 1200 
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IN transmitting tubes operating in 
military communications at ultra high 

frequencies, long life and uniform elec- 
tron emission are imperative require- 
ments. The photograph illustrates one 
interesting tube manufacturing opera- 
tion with the tungsten filaments being 
"flashed" in a hydrogen atmosphere as 
a protection against oxidation. 

North American Philips engineers 
build long life expectancy, optimum elec- 
tron emission and all-round satisfactory 
performance into every NORELCO tube 
they manufacture. 

Although all the tubes we produce 
now go to the armed forces, we invite 
inquiries from prospective users. A list 
of tube types we are especially equipped 
to produce will be sent on request. 

v 

In the North American Philips Company, there is gathered together a 
team of outstanding electronic engineers, captained by one of America's 
leading physicists, and coached by a group witF world-wide experience 
resulting from fifty years of research and development in the electrical 
field. This new combination of technical talent has at its command 
many exclusive processes that insure electronic devices of the highest 
precision and quality. Today, North American Philips works fur a 

United Nations' Victory; tomorrow, its aim will be to serve industry. 

or co ELECTRONIC PRODUCTS by 

NORTH AMERICAN PHILIPS COMPANY, INC. 
Executive Offices: 100 East 42nd Street, New York 17, N. Y. 

Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. 
(Metalix Division); Lewiston, Maine (Elmet Division) 

NORELCO PRODUCTS: Quartz Osáliator Imites; 

Amplifier, Transmitting, Rectifier or4t'ode 
de 

Ray Tubes; Searchray (X--ay)men 
Diffrcction Apparatus; Medical X-ray EgriF 

Tubes and Accessories; Elects 
uenic Mester9 

Instruments; Direct Readirg merl; fr3een 
High Frequency Heatirg Equip fir 

st d 

and Molybdenum produc- Fine Wire; 

Dies. When in New York, be sure to vi d. our 

Industrial Electronics Showroom. 
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"BUFFALO CALLING FLIGHT 37...." 

A typical Corry -Jamestown installation! 
This equipment, installed at a ground 
station for air -borne radio, includes 
transmitter, rectifier, and modulator 
units by one of the largest manufac- 
turers of radio equipment housed in 
Corry -Jamestown cabinets. 
If your requirements include chassis, 

chassis mounting or shelf assemblies, 
panels, housings or cabinets, our ability 
to build them of steel, stainless steel or 
aluminum should interest you. 
So should our reputation for fair prices 
and quality equipment. 
We invite you to send us your specifi- 
cations. 

CORRY- JAMESTOWN 
MANUFACTURING CORPORATION * CORRY, PENNA. 
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upped the capacity of this generator 

IT'S A TYPICAL EXAMPLE of results 
from Vitrotex. When this generator- 
which was connected to a water wheel 
of larger capacity-began to overheat, 
it was rewound with Vitrotex. Result: 
capacity was increased from 75 KW to 
85-90 KW. 

Vitrotex pure spun -glass insulation 
is fire-resistant ... moisture -proof .. . 

highly resistant to corrosion. Anaconda 
Vitrotex Magnet Wires retain sufficient- 
ly high dielectric strength to operate 
satisfactorily at temperatures consider - 

above the destruction point of cot- 
ton, silk, paper and similar insulation. 

Excellent spare factors, too 

And with all their exceptional thermal 
and dielectric properties -Vitrotex 
Magnet Wires possess excellent space 
factors. The design advantages are ob- 
vious. 

Especially at high operating temper- 
atures, use of Vitrotex wire permits re- 
duction in size of the device in which 
the wire is used, without danger of fail- 

ure due to heat. In the same size, Vitro - 
tex can replace other insulations and 
thereby increase output. 

The Vitrotex covering is bonded to 
the wire (either bare or enameled) re- 
sulting in a smooth surface resistant to 
abrasion. The covering is extremely 
flexible and compares favorably with 
steel in tensile strength. 

Vitrotex Magnet Wires are one of 
the many fine engineered products of 
Anaconda. Any of our sales offices will 
be glad to supply additional data. " 

Aw oA 

ANACONDA WIRE & CABLE COMPANY 
GENERAL OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company 

CHICAGO OFFICE: 20 North Wacker Drive 6 Sales Offices in Principal Chies 
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from our Research Laboratory .. . 

TWO Precision Adjustable Crystals 
Scientific Radio Products Company proudly presents two newly 

designed crystal units, adaptable tsi a multitude of uses. Made with 
the same careful precision as the thousands we produce for the armed 
forces, these crystals are now available on priority order. 

Type S111 -V, at left, is continuously variable over a range of 12 

Kc. at 3 Mc. It may be controlled from the front panel of the transmit- 
ter by attaching a flexible shaft to the 1/4 inch adjusting shaft at top 
of holder. Available in the frequency range from 1600 to 4000 kc. 
2 cy/mc/deg. C. or less. 

Type SR2-V, at right, consists of a precision ground low drift 
crystal in adjustable ceramic holder designed to fit a five -pin socket. 
Available for any frequency from 200 kc. to 8500 kc. temperature co- 

efficient of 1 cy/mc/deg. C., or 2 cy/mc/deg. C. 

For prices and full particulars, write. 

WRITE FOR NEW BROCHURE 

Would you like to read the interesting story of the develop- 
ment of the American crystal industry? Send for your copy of our 
new brochure. It's as interesting as a tour through our plant. 
Yours for the asking. 

3:0,4 z_ 
738 W. BROADWAY, COUNCIL BLUFFS, IA 

LEO MErERSON W9GFQ 
E. M. SNIDELER W9IFI 

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT MS M. a .PTMY.... ̀x NIfflei,.t,ºh:`=eea le_M`.'s ?.x.x-á% 

cREM4) 

Pan-American World Airways 

Where action is the hardest . . . 

where the PTs and the Flat -tops move 

in, Premax Antennas are doing their job 
in maintaining communications that are 

vital to Victory. 

When this is over, Premax will have 

an outstanding line of antennas for 
commercial installations. 

rf-'1»Crx ProCYLIC15 
Division Chisholm -Ryder, Co., Inc. 
4402 Highland Ave., Niagara Falls, N. Y. 

DO YOU 

NEED 

TRAINED 

HELP? 
For many years we have been 
training and placing men for 
electricity, radio, and electronics. 
Write and tell us about the jobs 
you have open. Whether in im- 
mediate need of help or not, reg- 
istering your company with our 
Placement Service gives you first 
choice of available National 
trained men in your vicinity. 

NATIONAL SCHOOLS 
Established 1905 

4000 South Figueroa Street 

Los Angeles 37, California 
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The New Model 710 

VOLT OHM - MILLIAMMETER 
NOW AVAILABLE FOR PROMPT DELIVERY ON 

PRIORITY OF AA3 OR BETTER!! 

enifiviI,- 
1,000 OHMS PER VOLT 

BOTH A.C. AND D.C.!! 

6'7eaíurei:- 
A.C. AND D.C. VOLTAGES 
UP TO - 
1500 VOLTS 

A.C. CURRENT UP TO - 
3 AMPERES 

D.C. CURRENT UP TO - 
30 AMPERES 

RESISTANCE UP TO - 
10 MEGOHMS 

.ea furei: - 
*Uses New 41/2" Square Rugged 0-400 Microampere Meter. 
*Direct Reading-All Calibrations Printed Directly on Meter Scale in Large Easy - 

to -Read Type. 
*Housed in Rugged Heavy Duty Portable Oak Cabinet. 
*Completely self-contained-No External Source of Current Required. 
A 400 Microampere meter movement is shunted to provide a 
sensitivity of 1,000 Ohms Per Volt on both A.C. and D.C. This 
method-using a 400 Microampere meter instead of a 1 Milli- 
ampere meter-affords improved damping because the meter is 
at all times shunted by a resistance. An Ayrton universal shunt 
is used for all current and resistance ranges. Paired multipliers 
insure accuracy of all voltage ranges and in addition two indi- 

SpecificaEioni:- 

vidual master calibrating adjusters enable precise calibration of 
all A.C. and D.C. Voltage Ranges. An almost perfectly linear 
A.C. scale is provided by using a special copper oxide rectifier 
unit which has an inverse to forward "a" resistance ratio of better 
than 400 to 1. Although the current carrying capacity of this 
rectifier is 15 ma., a maximum of 1 Milliampere is permitted 
to pass through the unit. This insures minimum heating in the 
rectifier unit guaranteeing high stability of all A.C. calibrations. 

6 D.C. VOLTAGE RANGES (1000 OHMS PER VOLT) 
0 to 15í 60 150 '300/6001 1500 Volts. 

6 A.C. VOLTAGE RANGES (1000 OHMS PER VOLT) 
o to 15 60 150/300/600 ! 1500 Volts. 

7 D.C. CURRENT RANGES: 
o to 3 :5 60 ' 150 Milliamperes 0 to 3/15/30 Amperes. 

A.C. CURRENT RANGE: 
0 to 3 Amperes. 

5 RESISTANCE RANGES: 
o to 1,000/ 10,000/100,000 Ohms. 0 to I Megohm 

The MODEL 710 comes complete with cover, self-contained batteries, test leads 
and instructions. Size 6" x 10" x 10". Net weight 11 pounds. Price 

O to 10 Megohms. 

X3450 
SUPERIOR INSTRUMENTS CO., Dept. M, 

227-A FULTON STREET, NEW YORK 7, N. Y. 
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CRONAME 
CABINETS - PANELS 

Legible clean cut copy applied including fluorescent 
to wrinkle finish by "Crorinc" process 

3 7 0 1 R AVENSWOOD AVENUE CHICAGO 13,. ILLINOIS 
40 YEARS EXPERIENCE I N FINE METALCRAFT 
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QUARTZ 
CRYSTALS 

ANY TYPE, ANY SIZE, 
ANY QUANTITY 

OUR PRODUCTION IS GEARED TO MEET 
YOUR DELIVERY SCHEDULES A N D 
SPECIFICATIONS. 

WE ARE MAKING THOUSANDS FOR 
THE SERVICES. CAN WE HELP YOU? 

AVIATION RADIO EQUIPMEIT 

REX BASSETT 
INCORPORATED 

FORT LAUDERDALE, FLORIDA 
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LAShI 
cs 

NITRO-CELLULOSE 

and 
CELLULOSE ACETATE SHEETS 

RODS and TUBES 

INJECTION MOLDED 

PARTS 

to specifications 

Fabrication of Numerous 

Articles from Plastics 

Our engineering staff can aid you in 

solving intricate problems. We invite 

an opportunity to quote. 

JOSEPH DAVIS PLASTICS CO. 

ARLINGTON, N. J. 

Formerly The Insel Co. 

J 

ENGINEERS 

PHYSICISTS 

RADIO ENGINEERS 

ELECTRONICS ENGINEERS 

PHYSICISTS 

A non-profit research labora- 
tory engaged in urgent war 
research must increase its 
scientific staff. MEN OR 
WOMEN (COLLEGE GRADU- 
ATES), with experience in vac- 
uum tube circuit design, 
construction of aircraft radio 
equipment and design of small 
electro -mechanical devices are 
needed. 
Salaries range from $3,000 to 
$8,000, depending upon expe- 
rience, ability, education and 
past earnings. Release state- 
ment and USES consent 
needed. 

Apply by Mail 

AIRBORNE INSTRUMENTS 

LABORATORY 
COLUMBIA UNIVERSITY 

DIVISION OF WAR RESEARCH 

Box 231 Mineola. N. Y. 

COUNTLESS USES in SHOP and 

OFFICE with Avia, e.ñcciaacy 

EXPEDITE OFFICE AND SHOP 

WORK THIS MODERN, ACCURATE, SPEEDY WAY 

Accurate A -PE -CO photo - copies are made 
direct of anything on paper, cloth or film, 
written, printed, drawn or photographed, or 
bound in books. A -PE -CO 'photo -exact' copies 
are so useful, so easily and quickly made, 
that the versatile A -PE -CO Photo-Copyer is 
a modern necessity in thousands of shops and 
offices. A valuable aid in postwar planning. 

Legally Accepted Photo -Copies of 
Letters Pictures a Documents Drawings 
Records Receipts Blueprints Shop orders 

A -PE -CO photo -exact copies are permanent, 
easy -to -read. Same -size copies up to 18 x 22" 
made easily and quickly. Mistakes are im- 
possible. Any girl .or boy quickly becomes 
expert. Saves steno -copying, proofreading, 
tracing. No camera or film. Nothing to get 
out of order. Use on any desk or table. 
This modern, versatile method assures accu- 
racy in every department. Make sure your 
copies are "A -PE -CO -perfect". Immediate 
delivery. Write for A -PE -CO folder, today! 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St.. Dept. AG -64, Chicago 14, Ill. 

Representatives in principal cities and Canada 
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RSAL k 
£ ONES 

IN MILITARY APPLICATION 

Universal takes pride in producing these three types of 
Microphones at the request of the U. S. Army Signal 
Corps. These units represent but a small part of the 
skill and experience which has produced over 250 differ- 
ent types and models made available to our customers. 
From Submarine Detectors to High Altitude Acoustic 
units, Universal's Engineering experience has covered 
World War II. 

These Microphones built without peace time glamour 
have every essential of military utility. When peace 
comes, Universal Microphones, with many innovations 
of design and accoutrements, will enter upon the post- 
war scene. Universal includes among its electronic com- 
munication components, in addition to microphones : 

Plugs, Jacks, Switches, and Cord Assemblies. 

(drh117.\-Liter 

4_. 
=-- UNIVERSAL MICROPHONE COMPANY 

INGLEWOOD, CALIFORNIA 
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AN OPEN EYE 

Overlay, precious metals, 
one side or both sides, 
any thickness. 

ON POST WAR PLANNING 

INVESTIGATE GENERAL PLATE 

SHEET TUBE WIRE 

The post-war parade has started and General Plate 

Laminated Metals (sheet, wire and tube) are already 

being incorporated into the designs of many contem- 

plated peace -time products such as chemical equipment, 

electronic devices, signal control apparatus, instru- 

ments, radios, electrical equipment, etc. 

Permanently bonded laminations of precious metals to 

inexpensive base . metals provide precious metal per- 

formance at a fraction of the cost of solid precious 

metals ... while base metals to base metals combina - 

Base metal,steel, copper, 
nickel, etc. 

tions provide specific performance requirements often 

not obtainable by a single base metal. 
Many new combinations of laminated metals ... devel. 

oped since the war and battle -proved on all' fronts .. . 

are also finding use in products which will be available 

after peace. 
Now, while your post -peace products are in the design 

stages, is the time for you to investigate General Plate 

Laminated Metals. Our engineers are available for con 

sultation. Write specifying your specific problems. 

GENERAL PLATE DIVISION 
of Metals & Controls Corp., Attleboro, Mass. 

50 Church St., New York, N.Y. 205 W. Wacker 
Page De, 

Drive, Chicago, 
icag ,iii. California 

2791Kensington: Place East, Columbus, Ohio 

26 

Metals and Controls Corporation Divisions ssa 
Preciousture tollowingde:Laminated 

Solid Precious 
Metals, 

Electrical Contacts - Solid and 

platd a formsThermostatias 
Rol 

Idle 
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GREEN (Selenium) RECTIFIER 

42" wide, 24" deep 
Approx. 81" Tall 

Capacity up to 5000 amps. 
at 6 volts 

Complete in ONE Cabinet with 

Built-in Meters and Controls 

STANDARD UNITS 

6 Volts 25 50 75 100 300 
500-1000-1500-2000 
3000-4000-5000 amps. 

8 Volts -300-600-900-1200 
1800-2400-3000 
3600 amps. 

12 Volts -600-1200-1800-2400 
3000 amps. 

16 Volts -300-600-900-1200 
1500-1800 amps. 

24 Volts -300-6C0-900-1200 
amps. 

48 Volts -300-6C0 amps. 

Special requirements incorporat- 
ing either selenium or rectifier 
tubes are met by engineering to 
individual needs. 

Write Dept. E for illustrated 
booklet. 

W. GREEN ELECTRIC COMPANY, INC. 
GREEN EXCHANGE BLDG., 130 CEDAR ST., NEW YORK 6. N. Y. 

RECTIFIER 
EST 

ENGINEERS 
1892 
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Lib NUMBERALL 

NUMBERING and 
LETTERING PRESS 

BLUE PRINTING THE 

fu turo 
Day in and day out the grim demands of 

war call for more and more engineering in- 

genuity. More than ever "necessity is the 

mother of invention". 

Apace with this constant wartime pressure, 

Temple engineers have gone far in the field 

of electronics. Almost overnight new ideas 

or new methods give birth to new develop- 

ments in vital war equipment - give birth, 

likewise, to blue prints for the vast commer- 

cial requirements at war's end. 

When it comes to peacetime electronics it 

will pay you to "team up with Temple". 

Electronics Division 

TEMPLETONE 
RADIO COMPANY 

Mystic, Conn. 

MODEL 40 

Quickly stamps serial numbers 

and other details on name 

plates, names and numbers on 

tags, etc. Can also be fur- 

nished for HOT stamping. 

Write for catalog. 

NUMBERALL 
STAMP & TOOL CO. 

Huguenot Park Staten Island, N. Y. 

tiett 
Special kinds-difficult kinds 

-tight specifications-close 
precision-special heads or 

threads. 

If it is a Screw-we have, 

can or will make it. 

Write for easy reference, factual 

catalog. 

KEENE, NEW 

HIRE niEW E EL AND CCREw: 

HAMPSHIRE 

MACHINE SCREWS PLASTIC INSETS 

SHEET METAL SCREWS HOLDING PINS 

MACHINE SCREW NUTS SPECIAL RIVETS 

ALL TYPES OF HEADS AND THREADS 

400 
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a light 
roicroacopev4t. 

They wanted a 

"100,000 MAN -POKIER EYE" 
...and its power to see begins with Nickel 

NEW, COMPACT, G.E. ELECTRON 
MICROSCOPE distinguishes objects as small 
as 1.000,000th of an inch...magnifies them 
directly to 5,000 or 10,000 times actual size. 
If photographic enlargements are wanted, 
blow-ups can be made to show objects at 
100,000 times their true size. Can be 
plugged into a regular 110 -volt A.C. line. 

POWER CONVERTOR TUBE (above) used 
D.E. microscope converts 110 -volt A.C. to 

10.000 volts D.C. Vital elements of tube are 
wade of Nickel. 

You're looking at a single feather from a 
mosquito's wing through the new G. E. elec- 
tron microscope. 

Even with a fine optical microscope which 
can see objects as small as 1/84,000 of an 
inch long and magnify them 2,000 times, 
you could only make out the feathers as a 
fringy edge along the wing. 

But with an electron microscope you can 
look at submicroscopic objects 1/1,000,000 
of an inch long and reproduce them by 
photographic blow-up at 100,000 times 
their true size. 

The first electron microscope was taller 
than a man, powered by some four dozen 
tubes. Now General Electric Company has 
simplified it into a compact instrument for 
general use which plugs into a regular 110 - 
volt A.C. outlet. A 2 -tube power unit con- 

verts the A.C. into 30,000 volt D.C. for the 
electron gun. And in both these tubes, the 
vital elements are nickel - because nickel 
combines all these advantages: 

High strength, at regular and elevated tempera- 
tures. 
Resistance to distortion and warpage. 
Freedom from rust ... high corrosion resistance. 
High stiffness and damping capacity to lessen 
vibration. 
Ability to take strong spot welds ... resist oxi- 
dation. 
Ability to give off absorbed gases readily. 
High electror_ emissivity... minimum back emis- 
sion. 

And nickel may be the answer to your 
problems, too. Write: 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 

INCO NICKEL ALLOYS 
MONEL "K" MONEL "S" MONEE "R" MONEL "KR" MONEL INCONEE "Z" NICKEL NICKEL 

Sheet ...Strip... Rod... Tubing ... Wire ... Castings 
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ORCHARD PARK 

BACK 
THE 

ATTACK 

Here's a Screwdriver 
that FITS your grip 

and your job! 

Its an " X[ELITE " 

Pioneer of Advanced Ideas 

In Screwdriver Design! 
If you're a "crank" about tools, then you'll go for XceLite Screw. 

drivers. They're the pacemakers in screwdriver design . . . the 

first with XceLite special plastic, transparent handles, shock -proof 

and fire-resistant . . . first with square blades . . . first with en 

all-round, balanced design that fits the grip and the job. An 

excellent tool for electrical, mechanical and general use. Over 50 

sizes and styles, round and square blades. Today most XceLite 

Screwdrivers are available on satisfactory priorities-delivery 

necessarily delayed by war conditions. Ask your regular dealer- 
or write Dept. C. a.. 

PARK METALWARE CO., INC. 
NEW YORK 

MID BUY 
MORE 
BONDS 

The Permometal' tip of all PERMOPIVOTS is your guarantee of longer life and greater 

accuracy for precision instruments. PERMOPIVOTS retain their satin smoothness and 

low coefficient of friction many times longer than ordinary pivots. They cannot corrode 

. require no oil ... are non-magnetic. 

PERMO, Incorporated 6423 Ravenswood Avenue, Chicago 26, Illinois 

WRITE TODAY FOR COMPLETE INFORMATION 

NOW 

IN STOCK! 

30 -watt deluxe and 

20 -watt AMPLI- 
FIERS for all war 

agency and indus- 

trial sound uses. Ask 

today for illustrated 

AMPLIFIERS folder. 

Immediate delivery 

upon receipt of 

order. 

TERMINAL 
RADIO CORP. 

85 Cortlandt Street 
New York 7, N. Y. 

WOrth 2-4415 

l 

110 -VOLTS A. C. 
from DIRECT CURRENT 

with KATOLIGHT ROTARY KONVERTERS for 
operating radio and electronic equipment, 
moving picture projectors, sound apparatus. 
A.C. appliances. etc. 

225 WATT 
CONVERTER 
Available in sizes 110 through 1500 watts. 

1800 and 3600 r.p.m. ball bearing designs. 

Furnish standard 110 -volt 60 cycle A.C. from 
32, 110 or 220 -volts direct current. Quiet in 

operation. Can be furnished with special 
filtering equipment for sensitive radio work. 

PIONEERS IN THE BUILDING OF 
SMALL ROTARY CONVERTERS 

At present Kato's entire production must be 

directed to furnishing converters on high 
priority orders. Wire us if you need this 

kind of equipment for orders. 

Also manufacturers of A.C. and D.C. genera- 

tors ranging from 350 watts through 25 K.W.; 
power plants; Frequency changers; high fre- 
quency generators; and Motor Generator Sets. 

KATO ENGINEERING CO. 
70 ELM ST. MANKATO, MINN. 
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Small parts are 
thoroughly dehydrated 

for the ength of time needed 
to thoroughly extract moisture. 

Parts are 
DipP1 waxed and 

varnished according 

k areas are thorcughly coated. 
to specifications and all 

Sufficient time is 

allowed to thor- 
OP oughly impregnate all materi- 

als to the full extent of their porosity. 

lie All surplus wax 
and varnish is re- 

moved by this operation 
leaving all machined surfaces 

and counter bores clean and smooth. 

All smooth surfaces are 
polished to a dust -free 

hard finish. 

DAILY PICK-UP 
AND 

DELIVERY IN 
METROPOLITAN 

AREA 

WE MEET 

ANY AND 

ALL GOV'T. 

SPECIFICATIONS 

hail i 
hove the focilities 

topeci.yl 

We high 
priorityre impre3- 

on nd pressu 
our 

vacuummachmes to 
moFln9 

re 
noting moisture pro 
secia 

ements. 

PRODUCTION 
ENGINEERING 

CORP. 
566 VAN HOUTEN AVE. CLIFTON, N. J. 
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4a'ie arc aHrall 
It can be economically and quickly made by one el the 

many processes available here at ceramic headquarters. 

Not being restricted to a few processes, it may be that 

the pieces you use can be made better, faster and at less 

cost by our ability to select the right method. 

Let us take a crack at that tough job. 

A COMPLETE 
°CLAY"RAMIC 

SERVICE 
for every electrical, chemical and 

mechanical application. 

Locke has unrivalled facilities for the 

production of fired clay pieces by 

every known method. 

(1) Dry Process - Porcelain and 
Steatite 

A process ideally suited to the 
production of certain pieces with 

reasonable tolerances and ade- 

quate mechanical and electrical 
strength. 

(2) Vacutite Process-Porcelain and 

Steatite 

A process developed by Locke 
for forming intricate pieces. 

Close tolerances. Mechanical and 
electrical strength almost equal 
to wet process. 

(3) Wet Process - Porcelain and 
Steatite 

The standard process for the 
production of high voltage in 

sulators, and porcelain for 
mechanical and chemical applica- 
tions Exceptionally strong 
mechanically and electrically 

Locke Wet Process porcelain and 

Locketite is produced by the follow- 

ing methods, the selection of method 
depending upon the piece. 

(1) Pugging (5) Jiggering 
(2) RamExtrusion(6) Plastic Press 
(3) Wet and Dry (7) Core Casting 

Turning (8) Drain Casting 
(4) Plunging (9) Throwing 

and certain other methods which at 

the present have only limited 
application. 

Other clayramic products will be 

available in the future to meet special 
conditions. Whatever your problem, 
our experienced electrical, mechanical 
and ceramic engineers will be glad 
to help. Their services have resulted 

in material savings in money, time 

and critical materials to other manu- 

facturers. Perhaps they can help you. 

Oetee INSULATOR CORPORATION 
BALTIMORE, MARYLAND '2eadeh4 l4r ~ 
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Nou) Regulated 
Wide Range power Supply 0-300 Volts D.C. 

Excellent Regulation and .Stability 
Very Low Hum Level 

Mlle& é.Eyfgpe 
6 fie come, WEQULwTE4 

POWER 3UPPLY 

14°C--pçY1ß IoM ̂6T 3srE 
MG, 

MWtf w YWP Kt. 
*Mau, -n:. 

At any output from 0 to 300 volts: 

I. Output voltage changes less than 0.5 volts 

with + or - 10% line change from normal. 

2. Output voltage changes less than 0.2 volts 

with load changes from 0 to 100 milliamperes. 

3. Hum is less than 12 millivolts, R.M.S. 

Single knob control with 

range -changing switch. 

Some special models to meet in- 

dividual specifications are in production. 

The basic circuit is adaptable to meet a 

wide variety or voltage and current re- 

quirements. 

Inquiries are invited, both on these 

new power supplies and on our elec- 

tronic consulting service. 

DISTRIBUTED BY 

RADIO -TELEVISION INSTITUTE, INC. 
OF NEW YORK 

PiLaza 3-4585 480 LEXINGTON AVENUE NEW YORK 17, N.Y. 

405 
ELECTRONICS - June 1944 

www.americanradiohistory.com



PERFORMANCE 

eide C. T. C. 

CRYSTALS 

X-RAY ORIENTATION- 

determination of the axes of the crys- 

tal before cutting-is your guarantee of con- 

stant frequency and high activity from every C.T.C. 

Crystal. For Crystals you can count on, get in touch with 

CAMBRIDGE Thermionic CORPORATION 
439 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 

The Balanced 
Pressure Seal 

FOR 4NY ROTATING SHAFT 
This compact seal operates in either direction of shaft 
rotation and seals fluids (including gases) with mini- 
mum power loss and frictional heating. "Sealol" is 
available with or without retainer cup and is adapt- 
able to special conditions; requires minimum space, 
and is easy to assemble into your equipment. Send 
blueprints and complete information for recommen- 
dations. Descriptive bulletin on request. 

SEALOL CORPORATION 
41 Willard Avenue Providence 5, R. I. 
Chicago Cleveland Detroit Los Angeles New York 

r 
Direct -reading resistance comparator, 
with self-contained plug-in standards 
(24 in geometrical progression) cover- 
ing range of 100 ohms to 15 megohms- 
allows speedy check of resistors for 
tolerances of 25, 5%, and 105-needs 
no adjustment in use-sensitive indica- 
tor not harmed by extreme unbalance 
-furnished complete with built-in, con- 
stant -voltage power supply. 

PROMPT DELIVERY 

TECHNICAL APPARATUS CO. 
1171 TREMONT ST., BOSTON 20, MASS., U. S. A. 

Dials, Panels, Gauges 

by the SILK 
SCREEN 
METHOD 

A PROVED, economical method 
requiring NO machinery ... and 
highly satisfactory for quanti- 
ties from 10 to 10,000 impres- 
sions. Reproduces fine numerals, 
lettering, designs CLEANLY and 
ACCURATELY. Send copy or 
blueprint for estimate and full 
details. 

SILK SCREEN SUPPLIES, INC. 

33 LAFAYETTE AVE. 
BROOKLYN. N. Y. 
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For 
o quick 
"Finish" 

Buy more 
WAR 

BONDS 

FUNGUS RESISTANT LACQUERS 

Protecting The Lifeline of Communications 

DULAC FUNGUS RESISTANT LACQUER #86-A 

Contains non -mercury bearing Fungicide. High Solids and good moisture resistance. 

DULAC FUNGUS RESISTANT LACQUER #96-A 

Contains mercury bearing Fungicide. High solids and good moisture resistance. 

Two high grade moisture and Fungus Resistant coatings made to meet Signal Corps 

Specification #71-2202-A dated April 12, 1944, the fungicides meeting the require- 

ments of the Signal Corps and the Navy. 

Fungus Resistant Varnishes available on request. 

Send for Bulletin "Fungus Resistant Lacquers for 

Tropicalization of Radio, Signal and Communication Equipment." 

MAAS & WALDSTE I N COMPANY, NEWARK, N. J. 

PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 

Branch Offices & Warehouses: 1658 Carroll Ave., Chicago, Ill. 1228 W. Pico Blvd., Los Angeles, Calif. 
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STANDARD 

This Multi -frequency generator fur- 
nishes the frequencies shown above at 
the turn of a switch. All frequencies are 
obtained from a temperature -compen- 
sated tuning fork and voltage -stabilized 
circuit. 

With this unit it is possible to calibrate 
oscillators at many selected points with- 
out encountering complex oscilloscope 
patterns. One of the uncertainties in- 
volved in development work on tuned 

Manu fact urer of 
the 

and distributor of 
Western Electric 
Watch -rate Recorders 

FREQUENCIES 
10, 20, 40, 60, 80, 100, 120. 149, 160 180 190 

Accuracy. 10 parts in 1,00«000 
Output: 30 volts at 500,000 ohms 
Input 105-125V, 50-60c, 40 watts 

Weight: 50 pounds 

circuits, filters, reeds-and in time meas- 
urement can be minimized with the aid 
of this instrument. 
Developed primarily to check frequency 
meters for precision war work, this 
Multi -frequency generator possesses a 
rugged durability and dependability in 
service that will prove an extra value to 
many laboratories. 
Additional information available on re- 
quest. 

American Time Products, 
580 Fifth Avenue INC. New York 19, N. Y. 
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L. F. GRAMMES & SONS, INC. 

362 Union Street, ALLENTOWN, PA. 
BRANCHES: NEW YORK. CHICAGO. PHILADELPHIA. DETROIT. CLEVELAND 

DESIGNERS AND BUILDERS OF METAL PRODUCTS OF DISTINCTION FOR THE 
AUTOMOTIVE. AVIATION, RADIO, REFRIGERATOR AND OTHER KEY INDUSTRIES 

9taxwma PRECISION AIRCRAFT PARTS AND ASSEMBLIES 

1 

PANELS for all kinds of instruments. Made of various 
types of metal up to 9/64" thick. Holes punched to 

close tolerances. Finished in varbu; colors and 
platings. 

DIALS for various types of airplane instruments. 
Made of different types of metal up to 9/64" thick. 
Holes punched within precision tolerances. Finished 
in various colors and platings. 

INSTRUCTION PLATES used on airplanes. Made in 

various sizes, shapes, and types of metal up to 9/64" 
thick. Finished in different colors and platings. Holes 
punched to close tolerances. 

SCALES for different types of gauges and instru- 
ments. Made of various types of metal up to 9/64" 
thick. Markings printed and holes punched within 
close tolerances. Finished in various colors and 
platings. 

ASSEMBLIES, masterpieces of 100% precision assembly, stylish 
designing and engineering skill. Unit has more than 60 gaging 
inspections for extremely close tolerance. Radio case styled, 
designed and engineered for compact beauty and remarkable tone. 

ELECTRICAL TERMINALS AND CONTACTS used in all types of 

electrical devices as terminal and connecting lugs. A few of the 
many varied types on which we have tools. 

tui,n1tufiumeiñinmüüninuouut s4 

METAL STAMPINGS in a wide range of intricate designs and types to 

fit special requirements. Also tool check and card holders for aviation 
and many other industries. 

ESCUTCHEON PINS made of both brass and steel in many sizes and thick- 

nesses. Uniform rounded heads and diamond points. Extensively used in 

assembling and repairing of planes, and used by Armed Forces. 
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It costs you LESS 

To pay a little more 

For SILLCOCKS-MILLER 

Precision -made Plastics 

4 
YOUR QUALITY SOURCE 

FOR DESIGN, DEVELOP- 

MENT AND CLOSE - 

TOLERANCE PRODUCTION 

If your plastic parts or products call 
for fabrication to extremely close 

tolerances, look to Sillcocks-Miller spe- 

cialists ... pioneers of precision -made 
plastics. 

Recognized everywhere for high quality 
fabrication, The Sillcocks-Miller Com- 
pany offers you a combination of long 

experience, know-how and outstanding 
facilities to help you in the design, de- 
velopment and production of your 
plastic parts requirements. 

You may pay a little more for Sillcocks- 

Miller quality, but it costs you less in 

the long run-performance, satisfac- 
tion and savings considered. 

Write for free booklet presenting a 
4 -point service to help designers and 
manufacturers. 

SILLCOCKS-MILLER CO. 
Office 0. Factory 

10 W. PARKER AVE., MAPLEWOOD, N. J. 

Mailing Address: SOUTH ORANGE, N. J. 

It Costs You Less to Pay a Little 
More for Sillcocks-MillerQuality 

We Can Supply .. . 

TRANSFORMER 

AND CHOKE 

COILS 
TO YOUR SPECIFICATIONS 

Prompt delivery and high quality workmanship. 

i 

Facilities available for vacuum impregnating. 

ELECTRICAL SPECIALTY CO. 
2304 WASHINGTON ST. BOSTON, 19, MASS. 

"Washout Ahead! 
ITIIIROUGH FOG, through night, across 
1 endless deserts and plains, special 
short-wave radio will protect every foot 
of the journey for tomorrow's freight 
and passenger trains. 

Instruments like this and hundreds 
of other devices planned for our post- 
war safety and comfort depend upon 
precision parts for their proper function. 

We have produced close tolerance 
parts for 30 years and with the new 
techniques learned under the pressures 

Take Next Siding." 
of war, we are able to put precision on a 
low-cost, mass production basis. 

Like many producers for the war 
effort, we have completed the initial 
phase of our was; program. To a limited 
extent, readjustments now make it pos- 
sible to invite inquiries for future re- 
quirements of precision parts. 
(Belem) A few of the many 
thousands of our precision 
parts that help "Keep 'em 
flying and fighting." 

ERICSSON 

EBTABLIEHED 1511 

Let's all back the attack-buy EXTRA War Bonds. 

ERICSSON 
SCREW MACHINE PRODUCTS CO., INC. 

25 IA1AY(IIE SIRLEI. BHOOnIYI. I N e 

er 
..`.ì 
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Sporti 

HERMETIC SEALS 
NOW IN 

/711 
dwhon 

rofvifie 
Arm your equipment to meet tough military conditions-any- 

where-with these improved Hermetic Seals that seal out dust, 

humidity, moisture and fungus from transformers, relays, 

vibrators and other sensitive component parts. 

FUSED INTO ONE PIECE. Vacuum tight hermetic bond. Resists 

corrosion. Has thermal operating range of -70° C to 200° C. 

Insulation leakage resistance, 30,000 megohms, minimum, 

after Navy immersion test. 

SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to at- 

tach by means of high frequency, oven -soldering, or standard 

soldering iron. 

WRITE, WIRE OR PHONE TODAY for information. Send us 

complete details on your problem so we can offer specific rec- 

ommendations and furnish samples. 

peril INCORPORATED 

RESEARCH, DEVELOPMENT, MANUFACTURING CINCINNATI, OHIO 

USED IN RELAYS AND VIBRATORS 

USED IN TRANSFORMERS 
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G. A. W. Carbonyl 
Iron Powders 

Extensive research and manufacturing 
development has been put back of the 
various G. A. W. Carbonyl Iron Powders 
-used by leading core manufacturers. 
Powders with different characteristics 
are available for specific radio -elec- 
tronic applications. 

Write for samples and 
further information. 

GENERAL ANILINE WORKS 
A division of 

General Aniline and Film Corporation 
435 Hudson St., New York, N. Y. 

Manufacturers and Sole Distributors 

91esiet 
esetemes 

O.K4 

BAKELITE SHEETS, RODS, TUBES 

FABRICATED PARTS 

Twenty Years of Experience 

ELECTRICAL INSULATION CO., INC. 
12 VESTRY ST., NEW YORK 13, N. Y. 

412 

Sherman 
Offers QUICK 

DELIVERY 
On Hundreds 
Of Styles of 

ELECTRICAL 

TERMINALS 

One of the largest, most com- 

plete lines of Electrical Termi- 

nals available anywhere, is 
offered you by Sherman. Hun- 

dreds of styles are available, and 

others are constantly being 
added. Most of these are kept in 
stock, ready for quick shipment. 

Sherman probably has a stock 
terminal exactly suited to your 
own particular requirements. If 
not, we would be happy to have 
you submit your specifications to 

our engineering departments. 
Sherman also makes many 

other high quality electrical fit- 

tings, such as soldering and 
solderless lugs, fuse clips, etc. 
Write today for Sherman catalog. 

H. B. SHERMAN 
Mfg. Company 

Battle Creek 
Michigan 

Sherman 
LUGS, 

TERMINALS, FUSE CLIPS 
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LUGt'ÚATINIC VOL AGE r O ± 1/2% 

ùl 
,leve 

Yn la 

FOR 

Television 
Colorimeters 
Radar & Radio 
Signal Systems 
X -Ray Machines 
Sound Recording 
Electronic Devices 
Testing Equipment 
Photo -Cell Devices 
Production Machinery 
Constant Speed Motors 
Motion Picture Equipment 
Communications Apparatus 
Precision Laboratory Apparatus 
Other Applications Requiring 
Regulated Voltages 

New Stabilizer bulletin DL48-537. Con- 
tains operating characteristics, graphs 
and complete specifications. Write for 
your copy, today. 

wet 4oa+l,e 

CoavaIs 

//0 

/00 

Constant AC voltage is essential for reliable, accurate 
operation of a wide variety of electrical equipment. 
When these devices are connected to ordinary supply 
mains, the unstabilized input voltage often varies as much 
as from 95 to 130 volts thus impairing the accurate 
operation of the equipment. A Raytheon Voltage 
Stabilizer, incorporated into the product, overcomes the 
disadvantages of fluctuating line voltages by providing 
an accurately controlled source of power held to 

Entirely automatic in operation, the Raytheon Voltage 
Stabilizer has no moving parts ... nothing to wear out, 
consequently requires no maintenance. Simply connect 
it to line and from there on it will take care of itself. 

Raytheon Voltage Stabilizers built-in new equipment or 
offered as an accessory not only improve the performance 
but also increase the salability of the product. 

Users of many types of electrical equipment not having 
voltage stabilization will find that Raytheon Voltage 
Stabilizers improve the performance and reliability of 
their equipment. 

Raytheon Voltage Stabilizers are equally suitable for use 
in equipment for the laboratory, production or unat- 
tended locations. 

1) 
RAYTHEON MANUFACTURING 
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OUR SIGHT etoet.-yozetet44 
Today, behind closed doors, I. C. E. strives for perfection in the rush schedules 

of war ... tomorrow, when the fruits of our labors have helped to win the peace, 

you can look to the precision engineering skill of I. C. E. to help mold your 

drafting -board dreams into reality. z Perfected in the merciless crucible of war 

... I. C. E. will have the key to many of your post-war radio -application problems. 

the promise of great things to come -KKK- 
INDUSTRIAL & COMMERCIAL ELECTRONICS 

BELMONT, CALIFORNIA 
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2 Weeks Delivery on Micro - 
Processed Brush Springs 

Samples (including re -design if required) in 4 to 5 days 

COMPRESSED 

OLENGTH Of 
SPRING WITH 
NEW BRUSH 

INSIDE P/AM Of 
BRUSH ('.OLDER 

OFORCE DESIRED 
ON COMMU TA TOR 
WITH NEW BRU.SN 

Instrument Specialties engineers have de- 
vised a simplified design procedure for 
determining the best brush spring to do a 

specific job; based upon only four brush - 
holder design details: 

1 - Inside diameter of brush holder. 
2 - Working length of spring when 

assembled with a new brush. 
3 - Force desired on the commutator. 
4 - Allowance for brush wear. 

From these four details of your motor de. 
sign, I -S engineers will design the one best 
"Micro - processed" brush spring giving 
longest brush life consistent with easy 
assembly. 

"Making Beryllium Copper "Spiking A Rumor" 
Behave' 

- The facts about the greatly in - 
The story behind the develop- creased supply of beryllium 
ment of micro -processing. copper. 

"Predicting Spring Performance 
of Beryllium Copper Wire & 
Strip" 
Why beryllium copper varies in 
hardening response and what to 
do about it. 

Ile exceptional physical and electrical proper- 

ties of beryllium copper, when Micro -processed, 

enable the designer of brush springs to establish 

new values of performance without increasing the 

cost of the springs. 

Micro -processing eliminates all of the guesswork 

by controlling and directing the inherent proper- 

ties of beryllium copper 

to achieve desired new 

standards of perform- 

ance in service. 

Whether you are inter- 

ested in the actual de- 

sign of better brush 

springs, or desire to 

improve the working efficiency of equipment and 

would like I -S to design your brush springs with 

you, contact us and compare on your own springs - for your own use - the decided difference that 

Micro -processing makes. 

INSTRUMENT SPECIALTIES CO., INC. 
258 BERGEN BOULEVARD LITTLE FALLS. NEW JERSEY 

FIELD ENGINEERING OFFICES: BOSTON CHICAGO CLEVELAND PHILADELPHIA NEW YORK 
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SPARE PARTS SORES 

No. 1025.-14 

30"x15"x.12"' 
(Partitions ro- i.cl,ced) 

No. 1025-6 
18" x 9" x 9" 

24 STOCK SIZES 
As per specification 42 B 9 (Int) for shipboard use, Electrical 

and Mechanical, Navy grey finish. Immediate Delivery. 

- WR1TE FOR PRICE LIST - 
Number length Width Height Number Length Width Height 

1025. 1 12 6 6 1025.13 18 18 12 

1025- 2 12 9 6 1025-15 24 15 12 

1025- 3 12 12 6 1025-16 24 15 15 

1025- 4 12 9 9 1025-17 24 18 12 

1025. 5 18 9 6 1025.18 24 18 15 

1025. 6 18 9 9 1025-19 24 18 18 

1025- 7 18 12 9 1025-20 24 12 9 

1025- 8 18 6 6 1025-23 30 15 9 

1025- 9 18 15 9 1025-14 30 15 12 

1025-10 18 12 6 1025-22 36 12 9 

1025-11 18 15 12 1025-21 42 9 9 

1025-12 18 12 12 1025-24 42 12 9 

COLE STEEL EQUIPMENT CO. 
349 BROADWAY, NEW YORK 13, N. Y. 

FACTORY: BROOKLYN, N. Y. 

No. 1025-1 
12"x6"x6" 

i 
4:6 
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We're too busy 

to have a 

BIRTHDAY PARTY, but... 

WE SHOULD like to take the occasion of 
our 35th anniversary to thank our many 

loyal customers-a few of whose names ap- 
pear on this page-for all these years of 
pleasant business relations. 

The Wheeler 
Insulated Wire Co., Inc. 

Bridgeport 4, Conn. 

Manufacturers of 
MAGNET WIRE - LITZ WIRE 

COIL WINDINGS -TRANSFORMERS 

i1 I r RADIO CORPORATION 

" ò.r .............r . 
NO -PI 

i 

1lTJ __.....- ff.uA40@ ____ A, 
® 6660¢ 

..,.`..+. 

*tarn/ ;CeekaNr e,ÎK.. 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 
prove interesting and useful to you. 

New Air Tool Drives "blind" Rivets 
Accurately... Automatically 

Installing "blind" RIVNUTS quickly 
with precise, positive upset while work- 
ing entirely from one side is now possible 
with the recently developed Auto RIV- 
Driver. Completely automatic, the tool 
runs a threaded mandrel into a Rivnut, 
upsets it, backs the mandrel out and stops 
the tool. Operators simply press a throt- 
tle; make no manual adjustments for any 
operation. Rivnuts are installed 6 to 8 
times faster than formerly; rejects are al- 
most completely eliminated. 

The tool can be adjusted to upset at any 
depth required. Once set, adjustment is 
tamper-proof-every Rivnut is driven ac- 
curately and uniformly. An indicator on 
the tool handle lights when the upset is 
correct; does not light if Rivnut is im- 
properly headed. 

Powered by compressed air, the Auto 
RIV-Driver weighs just 41/4 pounds; is 
91/2 inches long; balanced for efficient 
handling by women operators. 

You all know that our fighting men 
need the finest quality materials that we 
here at home can produce. That goes for 
Wrigley's Spearmint, Doublemint and 
"Juicy Fruit" chewing gum, too. Our stock 
pile of raw materials that goes into the 
making of Quality chewing gum is get- 
ting lower and lower. Until we can again 
build up our raw material inventory, we 
are sending all of our limited output of 
Quality chewing gum to our fighting men 
and women overseas, only' 

You can get complete information from 
the Independent Pneumatic Tool Co., 
600 W. Jackson Blvd., Chicago 6, Ill. 

Rivnuts (mfd. by B. F. Goodrich 
Co.) are internally -threaded tubu- 
lar rivets which can be installed 
"blind" while working entirely 
from one side of the ¡ob. 

Automatic action, positive depth 
control and visual indicator assure 
correct and uniform installation of 
rivnuts with new Auto RIV-Driver. 

Y-119 

STANDARD TYPE 

or 
SPECIALLY DESIGNED 

CAPACITORS 
For the past 15 years Girard -Hopkins 
have built standard and specially cre- 
ated capacitors, designed to meet the 
most exacting climatic and technical 
conditions. Our line includes every 
stock type of capacitor for normal 
needs - Increased manufacturing ca- 
pacity and a highly trained engineer- 
ing staff enable us to quickly build 
and deliver specially designed capaci- 
tors to your specifications. Consult us 
on your present and post-war capacitor 
problems for either wax or oil types. 

GIRARD-HOPKINS 
1000 -40th Ave. 

OAKLAND 1 CALIFORNIA 

SCALES, GAUGES, 

CALCULATORS, 
CHARTS, DIALS, ETC. 

SV'AIi1.DING 
f2INANAI.IA;I 

Impervious to moisture, grease, 
oils, acids, alkalis. 

Printing guaranteed not to wash 

or rub off. 
Non -inflammable, non -corrosive 
plastic. 
Printed and laminated vinylite and 

cellulose acetate. 
{AYPL[ AND [UTIMATCA GLADLY [UPPLICO ON PraWilif 

WRIT[ D[PANTMINT [. I. 

THE HOPP PRESS, INC 
PRINTING PAUR CATING - ,ORY1NG 

460 W. 34th STREET, N. Y. C. 
Isla,. isst, I19J 
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LI\CO 
Type "PM -2" 

SPECIFICATIONS 
D.C. Generator: Permanent -Magnet 
field, ball -bearing equipped; flange 
or base -mounted. 21/4" outside di- 
ameter-weighs 20 oz. 

SPECIAL DESIGN 
Our engineers are at your service to 
discuss the design of special and 
experimental fractional h.p. motors 
and generators. 

ELECTRIC INDICATOR CO. 
STAMFORD U.S.A. CONN. 

Au( ,(t,ti' 1-1I:LItiAl 
\Ittti XT.Nf)N 

Kin 'PION 
MIXTURE'S 

R Aitt GASES 

MIXTURES 

. . . Spectroscopically Pure 

. . . Easily removed from bulb 
without contamination 
Scientific uses for Linde rare gases include - 
1. The study of electrical discharges. 

2. Work with rectifying and stroboscopic 
devices. 

3. Metallurgical research. 

4. Work with inert atmospheres, where heat 
conduction must be increased or decreased. 

Many standard mixtures are available. 
Special mixtures for experimental purposes 
can be supplied upon request. 

The word "Linde" is a trade -mark of 

THE LINDE AIR PRODUCTS COMPANY 
Unit o (Minn Crr!id. and Carbon Cnporanon 

.10 E. 42d St, N... Yorl. lTffl off... in l'nn.g,.l Crtn. 
In C.nad., Dondnion O.ygan Company. I.iJ . Toronto 

MEM 
I 

FROM: 

TO:v 

%kw° 

1«o1Saft i 
For All Fastening Devices 

Required In Product Designing. 

UPON the smallest and least expensive parts of any 
manufactured product-the FASTENERS-hinge the 
working efficiency, the durability, the safety and the 
dependability of the whole unit. They are the indis- 
pensable links between the vital and costly parts that 
MUST be held together securely and permanently. It 
is important that they be selected with utmost care. 

At STRONGHOLD, you can depend upon the superior 
quality and fine workmanship of a wide range of 
fasteners that meet every requirement of product de- 
sign, from big husky bolts and rods to screws so micro- 
scopic they might have been designed for your watch. 

Make STRONGHOLD fasteners "Standard Equip- 
ment." They will serve you well. Prompt quotations; 
fast fabrication and delivery dates. 

STRONGHOLD uses four-way communication to check 
on your phone and wire inquiries. IT'S FASTER TO 
TELEPHONE. CALL WHITEHALL 4680. 

MANUFACTURERS 
SCREW PRODUCTS 

270 W. Hubbard St. Chicago 10. III. 

i r r / 
% \ 

et, 
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RF 

CAPACITOMETER 

DESIGNED for precision 
measurements of small ca- 
pacitance and inductance, the 
G -E radio frequency capaci- 
tometer has found accep- 
tance in colleges and indus- 
trial laboratories due to its 
simplicity and compactness. 

Other units in the new 
General Electric line of ELEC- 
TRONIC MEASURING EQUIP- 
MENT include: G -E power 
supplies, wave meters, wide 
band oscilloscopes, square 
wave generators, signal gen- 
erators and various other in- 
struments in the ultra -high 
frequency and micro -wave 
fields for measuring electronic 
circuits and checking com- 
ponent parts. 

For complete details, please 
mail coupon below. We invite 
your inquiry for G -E electronic 
measuring equipment made to 
meet your specific requirements. 

FREE 
CATALOG 

ELECTRONICS 
DEPARTMENT 
General Electric Co. 
Schenectady, N. Y. 

Please send, without obligation to 
me, the General Electric Measuring 
Instrument Catalog, F.-6 (loose-leaf), 
for my information and files. 

Name 
Company 
d ddress 

GENERAL ELECTRIC 
,84 C3 

Electronic Measuring Instruments 

DO YOU NEED 
Small Stampings 

Special Terminals 

Soldering Lugs 

Precision Washers 
up to Y8" O. D. 

Manufactured to Your Specifications 

Large Tool Room Facilities 

plus 20 Years Experience insure 

HIGH GRADE STAMPINGS 
QUICK DELIVERIES 

on Medium and Large Quantities 

Let Us Quote on Your Requirements 

DIEBEL DIE & MFG. CO. 
3658 N. Lincoln Ave., Chicago 13. III. Phone WELlington 4202 

Today it is difficult to find a laboratory where 
research is carried on in the radio, electrical 
and allied fields where the cathode-ray tube as 
a part of the cathode-ray oscillograph does not 
receive daily use. 
This book represents a complete explanation 
of the various types of cathode-ray tubes and 
what role each element within the device plays 
in making visible the voltages and currents 
encountered in various kinds of tests. 
More than half the book is devoted to the 
practical applications of the cathode-ray tube 
oscillograph. Oscillograms, made in the Lab- 
oratory maintained by the author, have been 
used to illustrate this section of the book, so 

that the reader may know just what 
image he should see under any 

given circumstances. 

In this volume is complete 
and elaborate explanation of 
the theory of the tube. It is 
this information plus the 
practical applications, which 
make this Rider book so 
valuable. 

A -C CALCULATION CHARTS 
This new Rider book greatly re- 
duces the time required for alter- 
nating current engineering calcu- 
lations-speeds up the design of 
apparatus, the progress of engi- 

neering students, and aids execu- 
tives who check engineering cal- 
culations. 

160 Pgs. (91/7 x 12 in.) $7.50 

404 FOURTH AVE.. NEW YORK CITY 
Export Division: Roche Internotionol Elec.Corp. 
13 E. 40th St., New York City Coble: ARLA6 

420 
June 1944 - ELECTRONICS 

www.americanradiohistory.com



A NEW 
WIDE -RANGE 

OSCILLOSCOPE 

* D. C. to 4 megacycles 

* High gain amplifiers 

* Calibrated sweep circuit 

* Balanced or Unbalanced input 

* Battleship Construction 

One of several instruments designed to meet the requirements of our military development program - now made available for general sale. 

FREQUENCY RANGE 

D.C. to 4 megacycles - X, Y and Z am- 
plifiers 

VOLTAGE GAIN 

X and Y amplifiers - 2000 
Z amplifier -100 

INPUT IMPEDANCE 

5 megohms; 15 µµf on all amplifiers; either 
balanced or unbalanced input may be used 

MAXIMUM INPUT 

500 volts -X and Y amplifiers 
50 -wits -Z amplifier 

DEFLECTION CALIBRATION 

Comparison Voltmeter for calibrating de- 
flection against sine wave 

LOW IMPEDANCE ATTENUATOR 

Eliminates troublesome capacity effects 

. SWEEP CIRCUITS 

Hard tube linear sweep circuit, 2 cycles to 
1 megacycle 

Also, calibrated sweep circuit - saw tooth 
or sine wave - 20 cycles to 100 kilo- 
cycles 

Internal oscillator provides square wave or 
sinusoidal wave for external use - 20 
cycles to 100 kilocycles 

LIGHT SHIELD 

An adjustable light shield is provided, 
maximum projection -8 inches 

CATHODE RAY TUBE 

Type 5 CP1 
Accelerating potential - 3000 volts 
Facilities are included for making a quick 

change to 5CP5 tube for high speed 
photography or to 5CP2 long -persist- 
ence tube 

DIMENSIONS 

Height - 20" Width - 16" Depth - 26" 

Your inquiry will receive prompt attention, as will inquiries concerning the application of our en- 
gineering facilities to the solution of your industrial control, inspection or instrumentation problems. 

INDUSTRIAL PHYSICS-INSTRUMENT DEVELOPMENT 

899 BOYLSTON STREET, BOSTON 15, MASS. 
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COMMUNICATIONS 
MUST NOT FAIL! 

In the cold of the North ... in the heat of the 
South ... in the humidity of the jungles .. . 

in the dryness of the desert! 

BEACH OFFICER, WITH WALKIE-TALKIE RADIO, COORDINATES ATTACK DURING AFRICAN CAMPAIGN. 

THIS DILECTO 
part used in Signal Corps equip- 
ment is an intricate punching .: 
engineered' to stand up under 
severe mechanical stress as well 
as electrical and thermal ex- 
tremes. 

CT -44 

CONTINENTAL -DIAMOND 
Electrical Insulating Materials are engineered to retain sta- 
bility from 70°F. below zero to 160°F. above zero. Bulletin 
GF gives complete technical data on all C -D products 
Dilecto - Dilectene - Vulcoid - Diamond Fibre - Celoron. 

THIS DILECTENE 
part used in Military radio equip- 
ment has especially low loss 
factor ... and its electrical and 
mechanical properties are stable 
over a wide range of frequencies. 

DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 

West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 

CC424%12P/Farti lifeeffltiffld FIBRE COMPANY 
Established 1895.. Manufacturers of Laminated Plastics since 1911-NEWARK 16 IIELAWARE 
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living with 
electrons 

Only a short time ago-when the principles of 
radio were discovered-men began dimly to 
realize the versatility of electrons. But it was not 
until war came, with its deadly challenges, that 
men really began living with electrons, utilizing 
them in amazing applications in ships and 
planes and battle vehicles. Their versatile per- 
formances promise future applications that will 
make electronic devices a part of our daily lives. 

Delco Radio has been working in close coopera- 
tion with Army and Navy engineers to help 
make electronics an increasingly effective 
"weapon" of war. The assignment has called for 
full utilization of Delco Radio's research labora- 
tories, engineering background and production 

facilities, by means of which principles have 
been explored and exploited, designs evolved to . 

apply these principles, and complete equipment 
manufactured with speed and skill. To all radio 
and electronic applications, Delco Radio brings 
its long experience in volume production of 
precision radio instruments. 

DO MORE THAN BEFORE- 
BUY MORE WAR BONDS 

DIVISION OF 

a 21)2oA© 
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NSTA L 

FULL -VIEW 

NEON 
PILOT LIGHTS 

The distinctive, penetrating glow of Neon 
Lamps is enhanced by this "SIGNAL" Pilot 

Light. Features a full view plastic head 
which permits visibility of the glow from 
all angles. Head unscrews from front of 
panel, facilitating replacement of lamps. 

ASSEMBLIES COMPLETE WITH LAMPSt 

We can supply any G.E. or Westinghouse 
Lamp together with the required Pilot 

Light: We manufacture a complete line 

for every use in Aircraft, Marine, Radio, 
Electronic, and Electrical apparatus . 

Send sketch for prompt estimates and 

suggestions. Write for Catalog. 

IGNAL INDICATO 
894 BROADWAY.... NEW YORK 3, N. Y. 

Telephone: ALgonquin 4-4770 

Put The 
Finger* 

on 
Faulty 
INSULATION 

By a Mere Press of the Button on the VIBROTEST 

Model 201 VIBROTEST 

Put the finger on dangerous insulation with 

the versatile VIBROTEST ... prevent costly elec- 

trical breakdowns before they happen! Just a 

mere press of a button and the large clear -faced 

meter tells the story quickly in megohms or ohms. 

No hand cranking ... no leveling ... no vise- 

like grip ... just an easy one man job. 

Model 201 VIBROTEST ... sturdy, compact and easy to use ... also pro- 

vides triple AC and DC voltage ranges. Only two terminals. Many VIBRO - 

TEST models available to meer other requirements. Write today. 

ASSOCIATED RESEARCH c=znLcotpot afeci 
223- SO. GREEN ST. CHICAGO, ILL., U.S.A. 

LOW CAPACITY 

When your 
Specifications call for 

Large 
Quantity.. 

Quick 
Delivery.. 

ATLAS 
is your source 

for 

Dependable.. 
Durable 

Paper Tubular 

[ONDE115ER5 
That meet rigid High -Voltage 
Breakdown and Humidity Tests 

For your Special 
Problems in Low Capacity 
Condensers of any type 
Send your specifications 

to 

CONDENSER PRODUCTS CO. 
548 Westchester Avenue, 

New York 55, N. Y. 

Specialists in Condensers since 1926 
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5aifra 
THE DEMAND 

for superior performance in cam -lever construction, the 
MACO Featherweight Switch combines the versatility of 

practically unlimited contact arrangements with dependable 
"no bounce" spring structure, 10A -125V current rating, 

and molded frame of high -impact phenolic with locked -in 

deep -threaded mounting inserts-in a switch frame weighing 

only 3 ounces. Separate contact assemblies for special services 

are also available. 

MACO switches can be furnished assembled in standard rack 

panels, small mounting plates, or special panels of your own de- 

sign ... produced rapidly and efficiently in our panel department. 
Chassis, racks and cabinets of any size are accurately built 

and plated or painted to specification, in our metal fabricating 
and finishing shop. For your pre -production models, MACO 

designing and model building abilities save time and delay... 
and for volume deliveries of precision sheet metal parts, our 

engineering and manufacturing facilities can help you. 

METALLIC ARTS CO. 
2 4 3 BROADWAY 

CAMBRIDGE 39, MASS. 
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ELECTRICAL COMPONENTS BY ALDEN 
THE PARTIAL DIRECTORY OF ALDEN PRODUCTS 

The products illustrated (except those to government 
designs) were produced to solve some manufacturer's 

The following parts are made to 
Government Specifications: 

J-47 

B-19 
TELEGRAPH KEYS 

built to Signal Corps Speeificat.ions. Contin- 
uous production on J-37, .1-41A, J-44, J-45, 
J-47, J-48 and B-19. Excellent facilities for 
making all the parts of these keys. Conse- 
quently prompt delivery on most numbers. 
Cheek your requirements with us. 

IA BURNISHER 
Signal CorpsTypo IA 
relay contact bur- 
nisher. 

TELEPHONE PLUGS 
Signal Corps Type Style A. PL -55 (Navy 
Type NAF-310572) and F1-54. Style A for 
molded rubber plug assemblies. 

TELEPHONE JACKS 
JIi-26 and JK-4s. 
Supplied with cords 
attached if desired. 

CORDS WITH PLUGS ATTACHED 
A complete line of all Signal Corps and Navy 
Types including 307A, CD -318, CD -264, 
CD -366 and CD -125. 

problem-to fill a new need or an old need-and do it 
better than anything previously made for the purpose. 

FACSIMILE EQUIPMENT 

The same skills and ingenuity 
demonstrated by Alden in the 

last 25 years now are applied 
to the entire field of Facsimile. 

Present products include: tape 

recorders, photographic trans - 

receivers, Teledotos reporting, 
continuous recorders of vari- 
ous widths and speeds not only 

for the communications field 
but for recording and analyz- 
ing all kinds of impulses. 

ACORN SOCKETS and ADAPTORS 
Socket 455_V2 and .Adaptor 966. Quality 
designed to handle the wide variations in 
these tubes. New contact tooling assures 
prompt delivery. 

ANALYZER and ADAPTOR KITS 
for all Government Test Set s. Prompt 
ielivery. 

CATHODE RAY CONNECTORS 
and SOCKETS 

A ntagnal type socket assembly with leads 
prepared to your specifications. Two new 
di-heptal connectors for panel mounting or 
for straight connector use. All sockets have 
individually insulated terminals and leads, 
providing a large safety factor at high alti- 
tudes and over a wide temperature range. 
Magnai 211 -FC; Di-heptals 214 -FC and 
214 -FCC. 

FUSE HOLDER 
designed to rivet di- 
rect to the panel to 
preclude any loosen- 
ing under vibration. 
Made wit h ejector 
spring. 

92 -RL 
TUBE CAP CONNECTORS 

furnished with leads at achcd for every 
possible application from re) saving tubes to 
high current radio frequency a pplications. 

SPECIAL MOLDINGS 
Knobs, condenser and relay bases, commu- 
tator and brush assemblies for RADAR ap- 
plications. Special magazine method of 
phenolic molding for both large and small 
quantities. A single mold starts your order, 
additional molds step up production to any 
daily requirements. This method also per- 
mits any required changes and is particularly 
well -suited for government requirements. 

CABLE ASSEMBLIES 

Any type of cable 
assembly such as 
formed, laced, 
braided or shielded 
to your print, with 
wife of your choice, 
can be handled effi- 
ciently in large or 
small quantities. 

CRYSTAL 
HOLDERS 

and ADAPTORS 

made to government 
specifications and to 
meet speoial require- 
ments. 

SPECIAL QUALITY WIRE 
Immediately available capacity for serving, 
braiding, lacquering od shielding. 

MULTI -WIRE CONNECTORS 
for every purpose from miniature hearing 
aids up. Particular attention given to com- 
pactness and complete insulation around 
each lead. Government and commercial types. 

COIL FORMS, HOUSINGS and CASINGS 
RF coil forms for iron core tuning. Molded 
from low loss material. Available in plain, 
ribbed, molded thread types. 
Coil housings for iron pot and core applica- 
tions designed for positive hermetical sealing. 
Plug-in coil cases for moistureproof sealing 
of small transformers. 

SPECIAL ASSEMBLIES 
Facsimile and picture transmission equip- 
ment. 

ALDEN PRODUCTS COMPANY 117 North Main Street, Brockton, Mass. 
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Plaskon Urea -Formaldehyde 
Assures Safety and Long Life 
in Electrical Control Devices 

High Resistance to High Voltages 
,,,teed/ uk g4d6( W44 Cdtee« el:4Q eCiae lod1 
Of primary importance to the electrical engineer, and 
certainly the most unusual electrical property of Plaskon 
urea -formaldehyde, is its resistance to arcing. Most molded 
plastic insulators form a conducting carbon path which 
allows a continuance of the circuit when subjected 
repeatedly to the impingement of an electrical arc. 

Molded Plaskon urea -formaldehyde insulators, however, 
maintain their excellent dielectric properties when sub- 
jected to such electrical arcs, due to the formation on the 
surface of the Plaskon insulator of extremely condensed 

chemical residues, high in their insulation value. Even 
long exposure to high humidities, and immersion in salt 
solution for 24 hours, fail to destroy the resistance of 
Plaskon to arcing. 

Because of this unique combination of electrical proper- 
ties, plus the range of colors in which it is available, 
Plaskon urea -formaldehyde is suitable not only for 
color -coded electrical switches, high and low tension circuit 
breakers and fuse blocks, but for heavy duty switchboards 
and line connectors and plugs as well. 

7riede tine tee 4dvaata9e4 íaladizaa ei Dedig.cúcg : 
Plaskon Urea -Formaldehyde 

Compound 
1. Wide range of lightfast bues, from 

translucent natural and pure 
white to jet black. 

2. Smooth surface, eye-catching, 
warm to touch. 2. 

3. Completely resistant to common 
organic solvents, impervious to 
oils and grease. 

4. Possesses extremely high flexural, 3. 
impact and tensile strength. 

S. Highly resistant to arcing and 
tracking under high voltages and 
high frequencies. 

Plaskon Grade 2 

Compound 
1. A Plaskon urea -formaldehyde of 

good quality, lower in price than 
regular Plaskon, and adaptable to 
economy production requirements. 
High resistance to, and retains 
lustre, surface and color in, pres- 
ence of water, common organic 
solvents, soaps, etc. 
Identical unusual dielectricstrength 
and freedom from arcing and 
tracking as regular Plaskon. 
Furnished in one shade of black 
and brown only. 

Plaskon Melamine 
Compound 

1. Assures ample protection where 
water or high humidity prevent 
the use of urea compounds. 

2. Exceptional resistance to acids 
and alkalies. Non -porous, non - 
corrodible. 

3. Tinder extreme conditions of heat 
and humidity, is non -tracking. 
highly resistant to arcing, and has 
high dielectric strength. 

4. Highest heat resistance of all light- 
colored plastics. 

Plaskon Resin 
Glue 

1. Materials bonded by Plaskon 
Resin Glue cannot be separated 
at glue line-the material fails first. 

2. Plaskon glue line is completely 
moisture -resistant, cannot be 
weakened by mold or fungi. 

3. Maintains its tenacious grip in 
heavy-duty service for years, under 
water, on land, in the air. 

PLASKON DIVISION, !ABBEY OWENS FORD GLASS COMPANY 
2136 SYLVAN AVENUE TOLEDO 6, OHIO 

The properties and charccteristics of Plaskon 
in molded form, and the proper methods of 
fabrication, are discussed in detail in this 
valuable Plaskon handbook. Its contents will be 
of nterest to engineers aid fabricators alike. 

SJ 
-.MEE MARIE REGISTERED 
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Manufacturers M 
of 

ron ic Tube 
Effect 

CAPS 
T111NGStEH 

LEADS and 
Vacuum Tube 

MACHINERY 

We have and 

production 
g facilities 

modernprecision manufac- 

ture 
ElectronICT`eadga°nd 

ter Tungsten up to 
Caps, lathess. 
C°p Working ,tube 
Glass 

a fornsul Engineering 
De- 

partment 

Consulu on Your 
"special 

problems. 1 e 

EPE flICtVNP1NG MU 
C Mp AN 

E 510.11 

ÑÉW pRK Z, N' l 

the burring tools shown 

ing delay in locating 

TRANSPARENT 
UTILITY BOXES 

Light in Weight 
Sturdy and Strong 

n,Va7t reel t.1)l*3. 
L.\P9Pf0iLÚJ Iñ1J 

e:a 1P J YV 1ë 

Keep vital small parts 

in Pyra-Shell transparent 
boxes for protection against 

dirt and grit, and to speed up 

the finding of any needed parts. 
The contents of Pyra-Shell boxes-like 

above-can be seen through the box, prevent - 

any required tool or part. Many standard styles, 

sizes and compartment arrangements are available. 

Write for illustrated folder. 

SHOE FORM CO. Inc. Utility Box Dept. R AUBURN, N. Y. 

Pzaducta. ad 

"MERIT" '74« 
... PARTS manufactured ex- 
actly to the most precise 
specifications. 
Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co-ordinated 
manufacturing unit of skilled 
radio engineers, experienced 
precision workmen and 
skilled operators with the 
most modern equipment. 
MERIT quickly established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. 
Transformers-Coils-Re- 
actors-Electrical Windings 
of All Types for the Radio 
and Radar Trade and other 
Electronic Applications. 

CC 
Since 1924 

MERIT COIL & TRANSFORMER CORP. 
311 North Desplaines St. CHICAGO 6, ILL. 
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We carry hundreds of 
items in stock to meet 
practically every in- 
stallation requirement. 

Odd shaped piece s 

stamped and formed 
from strip or wire on 
high speed machines. 

Our Tool Room is equip- 
ped to make dies for 
your special needs. 

HOT TINNING. 

NICKEL, CADMIUM. 
SILVER AND 

ZINC PLATING. 

All pieces can be furnished in 
any desired finish. 

the Password is 

"PRECISION" 
IT is a part of our obligation to customers to see that every 

metal stamping sold under the name of "Stewart" meas- 

ures up to the highest standards of Precision. This means- 
uniform gauge of metal, correct angle of bend, and open- 

ings paced in their true position, according to blue print. 

Every Stewart Stamping, small or large, must conform 
to specifications. Badly formed, out -of -true, defective 
stampings simply can't get by. Under our rigorous system 

of constant checking, the password is "Precision." 

Send for samples and quotations. Let us have your blue prints and 

specifications. Quick response to inquiries 

STEWART STAMPING COMPANY 
621 East 216th Street New York 67, N. Y. 

STEWART 
METAL STAMPINGS 

TERMINALS LUGS BRACKETS ,CLIPS 
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A DEPENDABLE 

SOURCE FOR POST- 

WAR PRECISION 

PARTS 

If your post-war plans call 
for precision parts and as- 
semblies, it will pay you 
to consult the Adeco or- 
ganization. These special- 
ists in precision offer you 
the experience and facili- 
ties for all types of close - 
tolerance production on a 
contract basis ... provide 
a dependable source of 
supply for your most ex- 
acting requirements. 

New illustrated booklet tells 
the complete Adeco story. 
Write for free copy today. 

AIRCRAFT & DIESEL 

EQUIPMENT CORPORATION 

4401 North Ravenswood Avenue 

CHICAGO 40, ILLINOIS 

"Your Partners in Precision" 

PLASTIC 
DIALS 

Printed Screened. Engraved 

Laminated Plain an. Fluorescent 

Send for our book- 
let showing many 
other applications pre- 
cision made in plastics 
by Felsenthal. 

Also Name Plates, Crystals, Computers and other items to specifications 

G. FELSENTHAL & SONS 
Manufacturers Since 1899 

41 22 WEST GRAND AVENUE CHICAGO 51, ILLINOIS 

CARTER DYNAMOTORS 
9IJ1 £ c 

THOUSANDS £ "uctcare 

faithfully providing`dëpendahle, effi- 
--- , 

ciertt pitvrçe- atf °leìldiny communicalsons 

equipmentp11 over"fhe glo for 

latest C of ATE ; 

430 

1606 MILWAUKEE AVE. CABLE: GENEMOTOR 
CARTER, a well known name In radio for over twenty years. 
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OPEN 

NOW 

TRANSFORMER MANUFACTURING FACILITIES 

MAJOR ADDITIONS to Glenn -Roberts transformer design, manufac- 
ture, test and inspection facilities have recently been completed. The 
resulting increase in capacity permits the acceptance of additional 
orders for radio or communications transformers and chokes of all 
types. Quotations will be furnished promptly; please address inquir- 
ies to Electronics Division. 

Export Agents: FRAZAR & HANSEN, 301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 

GLENN -ROBERTS COMPANY 
1009 FRUITVALE AVENUE 2107 ADAMS STREET 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 

Old buyers prefer MacRae's for relia- 
bility-new buyers for its reputation 
-industrial advertisers for proven re- 
sults. For space rates, consult your 
agency or write Dept. G 

MacRae's 
A DIRECTORY OF AMERICAN INDUSTRY 

18 E. HURON STREET CHICAGO 
OFFICES IN PRINCIPAL CITIES 

Radio Manufacturers 

Speed Production 
And cut rejections and 
costs with STEDMAN pre- 
cision -made dummy tubes, 
tube -pin straighteners, etc. 

ECONOMICAL-EFFICIENT 
This special device was designed 

to aid a manufacturer in accurate 
alignment of chassis with panel 
opening and contact points. We 
will aid you in developing a similar 
item designed for your particular 
need. Send us your specifications. 
Permit us to submit sample. 

DUMMY MINIATURE TUBE 
Precision made. Stainless Steel Pins. 
Used to hold socket clips in correct 
alignment during wiring. 
Meets requirements of WPB sub- 
committee on miniature tubes. 

MINIATURE TUBE PIN 
STRAIGHTENER 

Used with hardened tool steel insert 
for factory use. Also stainless steel 
insert when resistance to corrosion 

desired. Precision made. Body 
and posts cadmium plated. Inserts 
replaceable. 
l lustrated above are a few of the 
products we are now delivering to 
leading equipment manufacturers. 
Standard items available. Special 
items to fit your particular require- 
ments. 

Your Inquiry Will Receive Our Prompt Attention. 

ROBERT L. STEDMAN 
MACHINE WORKS 

Oyster Bay. N. Y. Tel. 1532 
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IN YOUR 

POST-WAR PRODUCTION PLANNING 

. . any compound heating problems? 

If so, you will find specialists on the engineering 
staff at Sta -Warm Electric Co. with broad experience 
in designing and specifying tanks, kettles er pots for 

electrically heating compounds, chemicals, soft metals, 

wax, glue, thermoplastic resins, and similar materials. 

Sta -Warm engineering service may be just what 

you require to take certain snags out of the post-war 

production line you are now planning. There's no 

obligation in briefly outlining compound heating 

problems you face now or anticipate in the near future. 

If the standard line of Sta -Warm 
electrically heated tanks, kettles, 
pots, hose, gate valves and other 
specialties won't fit your needs, 
their engineers will gladly submit 
sound, economical and practical 

S L1t111;11 

.r. re Kv; 
.10 KAU 

recommendations for specially tail- 

ored heating equipment. 

Have you 
seen the 

Why not inquire today? new Ste -Warm 
Bulletin 036? 
Just out 

STA -WARM ELECTRIC CO. 
1000 N. CHESTNUT ST. RAVENNA, OHIO 

FINISHED ELECTRODES FOR CRYSTALS 

Size and types made to your specification with 

air gap tolerance held within 5 microns 

(Established 1926) 

HEYMAN MANUFACTURING COMPANY 
(El ectronic Div. El, KENILWORTH, N. J. 

MINIATURE 
THERMOSTATS 

DESIGNED & 

FABRICATED 

(Actual Size Unretouched Photo) 

}The illustrated thermostats are but a 

i'V few of those we have designed and 

fabricated for nationally known manufac- 

turers. If you have any thermostat problems, 

involving either miniature thermostats or 

thermostats for building -in of any size, we 

have the solution. Let our engineers solve 

your next thermostatic control problem. 

RATINGS 
Recommended electrical rating 50W, 
115-230 volts oc non -inductive load. 
Temperature differential 1°F. Maxi- 
mum temperature ronges 300°, 450° 
and 700° F. 

MANUFACTURERS OF TIME DELAY 
SWITCHES, MANUAL RESET TEMPERATURE 
LIMIT SWITCHES, HEAVY DUTY AUTO- 
MATIC RESET THERMOSTATS. 

Send for Illustrated Bulletins 

GEORGE 
ULANET 
COMPANY 

80E.KINNEYST.,NEWARK,5,N.J. 
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We Are Molding Millions of Precision 
Parts Now Being Supplied by Prime 
Contractors to the Armed Forces 

Our craftsmen's skill ... the result 
of intensive study and wide experience 
. . . is still further improved by the 
strict attention to de:ail required to 
meet Army and Navy specifications. 

Victory's staff can do a better mold- 
ing job for you. If your plastic product 
will help win the war, we are ready to 
work with you at once .. we have 
facilities to han- 
dle a limited 
number of new 
contracts. If your 
product must 
wait, our engi- 
neers are ready 
now to plan with 
you for leader- 
ship in the post- 
war market.Write 
us today and let 
us know your 
problems. 
Member: Society of the 

Plastics Industry 

Automatic 
Injection Molding 
Small and large parts 

ºó 17 -OZ. SHOTS 
Lumarith, Tenite, 

Fibestos, Plastacelle, 
Crystallite. Lucite, 

Ethyl Cellulose, 
Palystrene, Lustran, 

Styron, Vinylite, Loalin, 
Cellulose Acetate and 

others... all molded to 
your exacting 

specifications. 

*VICTORY 
MASIVFACTVRtrtG 

C O M PANY 
1724 W. Arcade Flocs, Chicago 12, 111. 

ESTABLISHED 1930 

Q1`'. 

CENTERED.... 

EYE`\iH 

1 OPERATION 

The DI -ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eyes and cen- 
tering bend are formed 
with one operation. Any si 
may be formed within caps in id 
bender and ductile limits of ma- 
terial. 

DI -ACRO 
Bender No. 2 

Forming radius 
6' approx. Capa- 
city /' round 
cold rolled steel 
bar, formed cold 
to l' radius. Also 
Bender No. 3, 
with forming ra- 
dius 9' approx. 

CENTERED EYE1 

With DI -ACRO Benders 
DI \CRO Precision 
Bending is accurate to 
.001" for duplicated 
parts. DI -ACRO Benders 
bend angle, channel, rod, 
tubing, wire moulding, 
strip stock, etc. Machines 
are easily adjustable for 
simple, compound and 
reverse bends of varying 
radii. 

Send for CATALOG 
"D I E -LESS" DU PLI GAT- 
ING showing many kinds 
of "dieless" duplicating 
produced with DI -ARCO 
Benders, Brakes and Shears. 

* 

DI -ACRO Bender 
No. 1 

Porming radius 2' 
ap rox. Capacity 

round cold 
rolled steel bar or 

' equivalent. 

°DIE -LESS" 
DUPLICATING 

Z. cp° Sr.r,mei MEiql 
DDI-AUpElcqiH° 

,atttfea 
uA 

C PRECISION i^'MES O_'fEI L_IRW!f.:-rnI 111F6.0. 
,e 321 EIGHTH AVENUE SOUTH MINNEAPOLIS 15, MINN. FSS DUPl.g, 

ACTUAL 
SIZE 

IMPACT and 

COMPETENT! 

Specially designed for Radio and Electronic products- 
The BOOTS SELF-LOCKING RADIO 

All -metal, with built-in locking device-vi- 
bration-proof--not affected by temperature 
changes-resists corrosion-can be re -used, 
again and again. 

5 Other Important Advantages For You: 
Exceptionally small, with thin base-permits 
compactness and good lines on a product. 
Will not turn. 
More easily applied than a clinch nut. 
Threads are never distorted since no punch 
is required. - 

Allows flush surface on opposite side without 
chamfering. 

ANCHOR NUT Size No. 6 

Our engineering department is at your 
service on all fastening problems. 

BOOTS 
SELF-LOCKING NUTS 

,;firms} Na Excuse ford NurShakin LW 

Boots Aircraft Nut Corporation 
General Offices New Canaan, Conn. 
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C BOTTLE N ECK BUSTE RS 

i 

,n-. 
No. 2 of a Series 

S'ol"-0Ok^p 
5 

BOTTLENECK: 

Navy specifications required that all 

communications parts be tested under 

conditions that would reveal their resis- 

tance to corrosion after exposure to sea 

air and salt spray for a period of several 

months. 

HOW BROKEN: 

Sickles laboratory technicians devised a 

salt -air "teapot"-a small insulated metal 

cabinet, in which temperature, pressure, 

humidity, and the concentration of salt 

in the air, could all be rigidly controlled. 

Sickles parts receive, in a matter of days, 

tests that equal in effect, several months 

of salt -air exposure. 

THE F. W. SICKLES COMPANY 
CHICOPEE, MASSACHUSETTS 

The ingenuity of our "bottleneck busters" 
has been challenged often. So far, it has 
been equal to all emergencies. 

For delivery of condensers, choke coils 
and other electronic specialties, where speed 
and quality are of equal importance, specify 
Sickles. 

/ec/ro//c 5?ecialiies 
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RUBBER TECHNOLOGY-U. S. Rubber 
Company scientists engineer rubber 
just as steel is engineered. New devel- 
opments and processing have made it 
possible to unite rubber and metal in 
an enduring bond, as shown in these 
mountings. 

CUSHIONED TO 
SMOOTHNESS 

Every time a broadside is fired-it creates a 
minor earthquake. What stands between this 
impact and the ship's sensitive instruments? 

Through the new science of smoothness- 
rubber mountings have been engineered into 
equipment. These rubber springs give effective 
insulation against the impact of gunfire, the 
vibration of engines, even the shock of nearby 
explosions. 

The use of rubber mountings to cushion 
vibration, noise and shock has moved ahead at 
lightning speed during the war. 

Engineered rubber mountings have become 
a new machine -design tool for the designers of 
tomorrow's peacetime products: 

These mountings-developed largely by the 
scientists and engineers of United States Rubber 
Company-have important benefits to offer 
makers of delicate instruments, electronic ap- 
paratus, machinery, automobiles, buses, trucks 
and railroad and street cars. 

SERVING THROUGH SCIENCE 

SOFT-PEDALING SHOCKS-Rubber mount- 
ings, specially designed and engineered 
for this huge drop forge, prevent trans- 
mission of shock from heavy hammer - 
blows that would otherwise shake entire 
buildings and shorten the life of the 
machine. 

TRAVEL COMFORT-A new era of riding - 
smoothness began with the application 
of rubber mountings on railway cars. 
U. S. Rubber Company experts have 
worked hand -and -glove with transpor- 
tation engineers to reduce jolt and 
vibration for travelers. 

Listen to the Philharmonic -Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 

UNITED STATES RUBBER COMPANY 
7230 S'XTH AVENUE ROCKEFELLER CENTER NEW YORK 20, N. Y. . In Canada: DOMINION RUBBER CO., LTD. 
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RESISTANCE 
MEASUREMENTS 

Megohm Meter 
Direct -reading. Incorporates vacuum -tube 
voltmeter to cover high -resistance values. 
With internal 200 -volt supply. 1 megohm to 
100,000 megohms in lour overlapping 
ranges. To 500.000 megohms with external 
1000 -volt supply. 
Entirely self-contained. 110 -volt A. C. opera- 
tion. Rapid charging of condensers under 
test. External battery voltage. up to 1000. 
may be used it other than self-contained 
200 -volt supply is desired. 
Internal resistance standards enable check- 
ing of calibration and compensating ad- 
justments when desired. 
33/4" meter scale with less crowding at 
high -resistance end than usual in such In- 
struments. 
Stable operation. Practically constant volt- 
age across test terminals. 
10" h. x 8" w. x 15" d. 10 lbs. 

Still another Industrial Instrument-rugged, 
simple, dependable. For use in lab by tech- 
nicians, or in production testing by average 
factory personnel. The L -2A Megohm Meter 
simplifies and speeds up accurate high - 
resistance measurements. 

Especially desirable for checking leakage 
resistance of cables and insulating mate- 
rials, locating defective insulation in equip- 
ment, measuring carbon resistors, and pro- 
duction testing particularly of radio con- 
densers. 

Write for Literature .. . 

156 CULVER AVENUE, 

JERSEY CITY, N. J. 

Inslruments. ®11111111111.1 

Interphone Equipmen 
and Component Parts 

PLUG PL -58 

NOW IN PRODUCTION 
CD -3i8 -A JK-48 PL -68 
CD -307-A PL -47 "A" Plug 
CD -874 PL -54 BC -366 
JK-26 PL -55 BC -347-C 

PE -86 SW -141 
JB-47 TD -3 

_ AV-LIR KARINOZA ¡ RADIO AND TELEVISION CORPORATION -, 1030 W. VAN BUREN ST., CHICAGO 7, ILL. 

_1311.11111"113- _ 

il 

To Protect the 
Performance of Your 

Electrical Equipment- 

USE 

INSULATING VARNISHES 

It's especially important to select the 
right electrical insulating varnish be- 
cause it provides the protection that 
will add extra life to your electrical product. Good varnishes 

protect the quality of the parts they cover. Whether yours is a 

problem of water proofing, resistance to abrasion, oils, acids, 

alkalies, greater flexibility, or greater penetration, there is a 

Pedigree insulating varnish with qualities correctly balanced to 

give you the results you want. 

i`e P. D. GEORGE CO. 
5200 North Second Street, St. Louis, Missouri 

Call In the Pedigree Varnish Man Nearest You. 
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KELNOR£ SOLDERING IRONS 
THE FEATHERWEIGHT IRON THAT CAN DO A HEAVYWEIGHT'S WORK! 

Many of America's most important 
firms in Radio, Electronics, Air- 
craft,Telephone, Communica- 
tions fields are included 
among KELNOR'S 
SATISFIED 
USERS 

Difficult Places Easy to Solder 
with specially designed ... light but 
strong, welded construction, precision 
built KELNOR! "Barrel" of KELNOR 
3s/u" long, s/s" diameter. 10" overall 
length. Each of three KELNOR mod- 
els...65 watts, 100 watts, 125 watts... 

WEIGHS ONLY 8 OUNCES 

,ld a.«eaged 

KELNOR 
ELECTRONIC 

AND RADIO REPAIR FIELDS 
MIDGET RADIOS: In cramped space KELNOR effectively 
reaches condensers and wiring without danger of burning 
insulation. Connections at bottom of coils can be soldered 
from the top, eliminating possibi:ity of melting wax, espe- 
cially important in the case of oscillator coil. 

CHASSIS WORK: KELNOR can be dipped into chassis 
and turned up at any angle, making those awkward connec- 
tions without striking edge of chassis. No need to remove 
top wiring or condensers. 

RELAY RACKS: Joints can be soldered from side or back 
without loosening mounting bolts.. KELNOR can reach over 
top of relay. 

APPROVED BY UNDERWRITERS LABORATORIES 
Order from your JOBBER. For more facts, prices, write Nat'l 
Sales Agent, Wm. Weston S Co., SSO Page, San Francisco 17 

OR 

KELNOR MANUFACTURING COMPANY UMW S CENTRAL TOWER, SAN FRANCISCO 3 

PATENTS 
APPLIED 

FOR 

Special KELNOR Alloy 
Extendable, Corrosive - 

Resistant Tip 
runs completely through center of 
barrel. Tip can be extended 31/2" 
to reach out -of -the-way places. 

PENCIL TIP 
(3/16"x 51/4"1 for Wire Soldering 

PYRAMID TIP 
(s/i"dia. head) for Plate Soldering 

In Active Service 
Over the Entire Globe 

PRECISION PARTS 

WEASELS 
and DIESELS 

Small but vital .. . 

Out in the vast Pacific, there is an exter- 
mination job to be done. Each Jap- 
infested island must be cleaned up as we 

go. Diesel -driven equipment plays an im- 
portant part in each operation, and these 
little by-pass valves turned out by Ace 
are an important part of the Diesel 
engines. 

Starting from bar -stock, they are ma- 
chined, heat -treated, centerless ground on 
the outside diameter, and cylindrical 
ground on the angles. They are typical of 
Ace mass -production facilities, all located 
here under one roof. 

Ace offers manufacturers the modern 
equipment and the engineering ingenuity 
to turn out small parts and assemblies 
calling for stamping, machining, heat - 
treating, or grinding-and to turn them 
out quickly and accurately. Send blue- 
prints, samples, or sketches for quotations. 

Send for this booklet. It gives 
the full story on Ace facilities. 

ACE MANUFACTURING CORPORATION 

for Precision Parts 

1255 E. ERIE AVE., PHILADELPHIA 24, PA. 
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SMALL 

SENSITIVE 

A MULTI -POLE 

RELAY 

COMPACT 

POWERFUL 

FOR AIRCRAFT 
AND 

MOBILE EQUIPMENT 

The G -M Type 27 relay is designed for permanence of adjustment. 
Exceeds usual aircraft specifications for temperature, humidity, ele- 
vation, salt spray, requirements. The following are actual examples 
of type 2 7 characteristics. 

Type 27, specification 12700, single pole single throw relay-contact pressure 
50 grams minimum; acceleration 10g.; coil power 90 milliwatts at 25° C. 
ambient; contact gap .010 inch; weight 51.4 ounces. 

2 Type 27, specification 12746, three pole relay with two double throw contacts 
and one single pole normally open contact-contact pressure, 30 grams mini- 
mum; acceleration, 10g.; pickup 3.75 milliamperes maximum with 10,550 
ohm coil (:48 milliwatts); contact gap .010 inch; weight 5 }/ ounces. 

Comparable relays with a variety of contact forms and coil resist- 
ances can be supplied. We invite your inquiries. 

C3-14 LABORATORIES INC. 'G(.9 WAR BONDS d STAMPS 

4313 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS 

JANETTE CONVERTERS are specially designed for use with 
A.C. apparatus used in marine service. Electronic devices used 
on ships, shore stations, as well as for domestic applications, 
can be operated from a D.C. power supply, by using reliable 
Janette converters. Better deliveries can be made on ISO, 300 
and 500 voltampere, 115 volts D.C. to I phase, 60 cycle 110 volts 
A.C. rating, than for converters of other capacities or voltages. 

ASK FOR BULLETIN 13-25. 
Wherever there are ships, you will find Janette converters. 

Janette 1«<i1 e 

5565581V, Monroe St. ehicacja, ILL. 

19 YEARS OF 

INTELLIGENT 
DEPENDABLE SERVICE 

IN NEW ENGLAND 

In the pressure of working with war plants 
and war agencies we haven't forgotten our 

jobber customers. Our visits will continue 
to be as frequent as always. Our "Guide 
and Index" is yours for the asking. Extra 

copies are available for your own distri- 
bution. 

Manufacturers planning programs should 

keep in mind that we represent leading 

sources, accustomed to meeting strictest 

specifications and delivery schedules. Our 

long experience is worth considering when 

our Field Engineers call on you. If in a 

hurry, phone or wire us. 

HENRY P. SEGEL CO. 
Manufacturers Representatives 

Field Engineers 

221 COLUMBUS AVENUE 
Boston 16, Mass. 

Telephone KENmore 3012-6333 

Branch Office In Hartford, Conn. 

Serving Manufacturers, Jobbers, Schools 

and Laboratories in New England 

aide STEATITE 

CERAMIC 

CHARACTERISTICS 
Specific gravity of only 2.5 to 2.6 
Water absorption 5. 1.5-0.001 per 
cent. Per cent power factor. 

S. 1.5 to 60 cycles was only 0.0165. 
Dielectric constant at 60 cycles 
was 5.9-1000 KC 5.4. 

Makers of electrical and radio apparatus des- 
tined for war service are finding in LAVITE 
the precise qualities called for in their 
specifications . . high compressive and 
dielectric strength, low moisture absorption 
and resistance to rot fumes, acids, and high 
heat. The exceedingly low loss -factor of 
LAVITE plus its excellent workability 
makes it ideal for all high frequency appli- 
cations. 

We will gladly supply samples for testing. 

D. M. STEWARD MFG. COMPANY 
Main Office & Works: Chattanooga, Tenn. 
New York Needham, Mass. Chicago Los Angeles 
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Your production can be increased by 

properly installed sound equipment. Our 
distributors can furnish Turner mikes, 

Masco amps and intercoms, University 
speakers, Radiotone recorders. 

We represent leading manufacturers 
of basic electronic components-chas- 
sis, coils, condensers, relays, resistors, 
sockets, solder, transformers, timers*- 
dependable sources whose deliveries 
will enable you to meet your schedules. 

*Our index gives the complete listing- 
yours for the asking if you are in N.E. 

HENRY P. SEGEL CO. 
Manufacturers Representatives 

Field Engineers 

221 COLUMBUS AVENUE 
BOSTON 16, MASS. 

Telephones KENmore 3012-6333 

Branch Office in Hartford, Connecticut 

Serving Manufacturers, Jobbers, Schools and 
Laboratories in New England. 

oS e e evtoeum 

?IOWA 
p1 

a,nd p1.At 

Platinum metals scrap and 
residues refined and re- 
worked on toll charges; or 
purchased outright by us ... 

Write for list of Products. 
Discussion of technical 
problems invited . . . . 

SIGMUND COHN & CO. 
44 GOLD ST. e NEW YORK 

SINCE 1901 

. ................ 

`; MANUFACTURED ` 
E . 

\': 

ro meet giri<a 

ENGINEERING 
Requirements 

."''.--- " ---` 
Witt years of specialized experience ... using the finest avail- 
able equipment, plus that which we developed ourselves .. . 

our war time manufacturing of highly specialized com- 
ponents has become noted for meeting an exceedingly wide 
range of requirements. 

While it is impossible to show minute details of receiver 
and transmitter special coils in the equipment sketched here 

. siffice it to say that these unusual production items will 
in time fill a popular demand when all the needs of war con- 
ditions have been met. 

We are always glad to consider and help solve the problems 
of companies who appreciate finer engineering and produc- 
tion, such as is incorporated in everything we make. 

Air Tuned Components 
High Frequency RF 

and Oscillator Coils 

With equipment such as 
this, developed in part 
by our own production 
staff . . . every possible 
check is made to insure 
the finest quality of 
manufacture. 

(amens Impregnation 

Siegle End Slug Tened low 
and High Frequency LF.'s 

Conventional 

R.F. Oscillators 
lermetically Sealed 

S -I.0 INDUCTORWeeemy 
1056 N. WOOD ST., CHICAGO 22, ILL. 
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* Of course you remember TACO. 
You remember those noiseless an- 
tenna systems of prewar days. 

Even before Pearl Harbor, 
TACO enlisted 100% in the war 
effort. This organization has pro- 
duced all kinds of antenna sys- 
tems-from simplest wire rigs to 
the most intricate welded -tube 
assemblies, used by our fighting 
men. Furthermore, TACO has been 
producing wooden towers and 
sectional shelters used by our 
armed forces all over the world. 

TACO today is straining every 
facility in its two vast plants, to 
achieve VICTORY- quickly, eco- 
nomically, thoroughly. Tomorrow 
TACO will be back on peacetime 
production, promising you brand 
new radio thrills in a postwar 
world. 

*Remember, it's TACO for the best 
in radio -equipment performance. 

TECHNICAL APPLIANCE CORP. 
516 W. 34th Street 

New York I, N. Y. 

Pe` Radio and 
Electronic Equipment 

MODEL NO. - 
VOLTS - CYCLES - 
INDUSTRIAL TIMER CORPORATlOS 

NEWARK, N.J. 

FOR an exact record of machine hours the Industrial Time 
Totalizer provides distinct advantages over written or 

personal checks. This visible Totalizer will give a record up to 
10,000 hours. On equipment of pre -determined life expectancy 
the Totalizer, by showing the hours in use, visibly signals when 
replacement ought to be made. Whether your product is now made 
for the war effort or to compete in postwar markets the application 
of Industrial Time Totalizers is worth your immediate attention. 

INDUSTRIAL TIMER CORPORATION 

110 EDISON PLACE 
INDUS TRIa 

TIMÉR/ 

iminziomo 

NEWARK, NEW JERSEY 

SOME TYPICAL 
APPLICATIONS 
Conveyors 
Diesel Generators 
Drill Presses 
Molding Machines 

Oil Burners 
Punch Presses 

Refrigerators 
Radio Transmitters 

Welding Machines 
Vacuum Tube Devices 
and many other types 
of machines 

DESIGNERS and MANUFACTURERS 

Multiple -Program Wired. Broadcasting Systems 

RADIO, RECORDED MUSIC and VOICE 
Special loudspeakers for high noise level areas 
-Deluxe wired Broadcasting Consoles-special 

purpose Electronic Equipment. 

ELECTRONIC SOUND ENGINEERING CO. 

109 N. DEARBORN CHICAGO ï, ILLINOIS 

SUPERIOR CARBON 

PRODUCTS, INC. 
9117 George Avenue 
CLEVELAND 5, OHIO 

They are being used more and more, 
especially on motors for precision instru- 
ments in the aircraft and naval fields- 
in important spots where brush failure 
might lose a plane or a ship. Investigate 
these ºdvantages:. non -corrosive, low 
friction, slight wear even at high alti- 
tudes; addition of very little silver in- 
creases current -carrying capacity without 
impairing commutating characteristics. A 
wide range of requirements can be met, 
since carbon grades can be impregnated 
with from 5% to 70% of silver. 

May we talk with you about your needs? 
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RESISTORS 

VITREOUS ENAMEL and 

PRECISION WIRE WOUND 
75 Winding Machines 

Backed by 20 years of Winding Experience 
ALSO 

TELEPHONE SWITCH KEYS and JACKS 
Telephone Communication and Cable Assemblies 

DELIVERY 

PRESTO ELECTRIC COMPANY 
Manufacturers of Signalling Devices 

45-11 NEW YORK AVE. UNION CITY, N. J. 

Vibrai,-proof Lock -on Cap With 
or withof ccjustable "Dimmer" feature 

Choke of five colors Well -insulated 
plastic Ixdy Rugged construction 
Easy to ,- un- Light weight. 

For ccroFete details, write to 

GENERAL ELECTRIC ELECTRONICS DEPARTMENT 
SCHENECTADY. NEW YORK 

177-05 

MANFN74IAGNETS 
ALL SHAPES - ALL SIZES 

FOR ALL PURPOSES 
Stamped, Formed, and Cast; Chrome, Tung- 
sten Cobalt and ALNICO** (cast or sin- 
tered) under G. E. license. 

THOMAS & SKINNER 
STEEL PRODUCTS COMPANY 
II I6 E. 23rd STREET INDIANAPOLIS, INDIANA 

Laminations for Radio Transformers - Tools 
Dies-Heat Treating-Stampings 

42 YEARS EXPERIENCE 

o 
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A second citation for 
doing a good war job! 

RADIO RECEIVERS AUDIO OSCILLATORS TELEVISION 

ELECTRONIC TEST EQUIPMENT SIGNAL GENERATORS 

PHONOGRAPHS... Licensed by RCA Hazeltine Armstrong F. M. 

F 
51 II lip MANUFACTURING COMPANY, INC. 

303 EAST 63rd STREET, NEW YORK 21, N. Y. BUTTERFIELD 8-7800 

The only pre-war manufacturer of Home Radios in the 
New York Metropolitan area to earn both these awards. 

Let's take a look in 

the back of the book 
Here at Auburn, during sixty- 
eight years, we have acquired 
a lot of "back of the book" 
answers of our own. These an- 
swers, which are the result of 
actual experience by a sea- 
soned organization in a com- 
plete molding plant, can be the 
means for providing a solution 
for you, even though your 
problem involves new designs, 
new materials, and new meth- 
ods. 

If you are planning a post-war 
product that you want to get off 
to a better start through the 
best use of plastics . . . or are 
faced today by a molding 
problem ... get in touch with 
Auburn Engineers. 

PLASTIC PRODUCTS AND SERVICES 
Custom Molding by Compression or Transfer 

* * * 
Injection Molding of Thermoplastic Material 

* * * 
Extruded Vinyl or Acetate Tubes and Shapes 

* * * 
Cellulose Nitrate Rods, Sheets, Molded Parts 

* * * 
Mold Engineering and Complete Mold Shop 

AUBURN BUTTON WORKS 
INCORPOR A TED 

FOUNDED IN 1876 AUBURN, N.Y. 

AT R 
New Models... 

Built to Military Standards 

VIBRATOR 
POWER 

SUPPLIES 

ATR VIBRATOR PACKS 
For Inverting Low Voltage D.C. 

to High Voltage D.C. 

REPLACES DYNAMOTORS!! 

ATR D.C.-A.C. INVERTERS 

For Inverting 6, 12, 24, 32, or 110 
Volts D.C. to 110 Volts 

60 Cycle A.C. 

REPLACES 
ROTARY CONVERTERS!! 

ATR Vibrator Power supplies have 
a proven background for perform- 
ance, reliability and high quality. 

Write for Catalog No. 244. 

AMERICAN TELEVISION 

& RADIO CO. 
St. Paul, Minnesota 
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TURRET 
LUGS 

To Meet Your 
Board Thicknesses 

Just tell us the thickness of the 
terminal boards on which you 
wish to use them, and in short 
order these fine, precision made, 
heavily silver plated Turret Lugs 
will be on their way to you. 

You'll like these Lugs. Just 
slip 'em into the hole, swage 'em 
and you have good firm Turret 

Terminals that 
a r e convenient 
for soldering 
and that make 
lasting, depend- 
able contacts. 
Order them by 
mail, phone or 
wire from 

CAMBRIDGE Thermionic CORP. 
439 Concord Avenue 

Cambridge 38, Massachusetts 

ITRNG S 
1,tI 

PEREREIAE 

\I 
S ON 

Versatile engineering ability and urusual production facilities 
have enabled Reliable to furnish a large volume of springs used in 
aircraft engines and equipment, also in sensitive electrical and 
electronic devices, and for many other purposes where almost 
fantastic precision is imperative. We are familiar with the type 

of work demanding very high accuracy, close tolerances, uniform tension, and 
resistance to fatigue, corrosion, temperature variations, and atmospheric con- 
ditions. Our engineers are adept in the proper use of correctly chosen materials 
and alloys for countless special purposes. 

If your spring requirements are exacting and precise, we will appreciate 
working with you. 

Advise us of your requirements. 
Catalog 44 sent on request. 

THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd.. Cleveland 9, Ohio Representatives in Principal Cltiee 

YOU CRN RELY ON ¡MUM MA 

diable i 
ROUND AND FLAT CLIPS HOOKSBENDS 

WIRE SPRINGS LIGHT STAMPINGS 
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BRAININ 
ELECTRICAL 

CONTACTS 

WITH OUR ARVEO FORCES - 
GIVING PRECISION PERFORMANCE 

Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special de- 
signs for your specific purposes. 

C. S. BRAININ CO. 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 

233 SPRING STREET - NEW YORK, N. Y. 

CHICAGO OFFICE: 30 N. MICHIGAN AVENUE 

Specialists 
... in Assembly and sub -assembly 

of Precision Electronic Products 

Complete Facilities for Production 

and Testing of Audio Equipment 

Consult us with your Production 
Assembling Problems 

IIADELL 
CORPORATION 

INTERELECTRODE Capee METER 

This direct reading instrument permits rapid measure- 

ment of capacities dawn to 0.001 mmfd. with accuracy 

of 5th or better. It is furnished with a comple-ely 

shielded measuring circtit. making it necessary only 

to insert the tube it the shielded socket and read the 

interefectrode capacity directly on the meter. 

Engineering dala on Ihn da.en 
and use of the instrument will 

be furnished on request End 

appointment for denn tra ion 
nay be arranged. 

TECHNICAL APPARATOS CL /ity` 
Itit Mani sr..60Sh0gJa.AAàE..U.SEL 

TEL NWNIANOS %laî 

WANTED: 

Electronic or 

electro-rncchanical 

products 

(equipment, parts, 
or consumer items) 

for the post-war era by 

modern, well - organized 

manufacturer of r a d i o 

parts, who desires to add 

new products. 

Apply to W-646 Electronics 

330 West 42nd St., New York IB, N. Y. 

6323-27 GUILFORD AVENUE, INDIANAPOLIS 5, INDIANA 
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New SALT-FOG 
Corrosion Test Equipment 

Specifically designed to meet all require- 
ments of latest "SALT FOG TESTING PRO- 
CEDURE SPECIFICATION" in accordance 
with recommendations of the Committee On 
Standardization Of Salt Spray Test. 

CABINETS ARE BUILT 
IN 5 STANDARD SIZES 

The modern way to test corrosion resistance 
of industrial finishes. 

INDUSTRIAL FILTER & PUMP CO. 
1621 W. Carroll Ave. Chicago 12, III. 
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IRON CORES 
.x-cbiustvely 

For use in radio and ultra high frequencies , . . 

especially for R.F. and I.F. coils, and R.F. filters. 
Molded ... light ... uniform permeability. Speci- 
fied by Government departments, and used by 
leading manufacturers of radio and electronic 
equipment.... Our engineering skill, development 
and laboratory facilities are at your disposal. Send 
us your specifications. 

FERROCART CORPORATION OF AMERICA 
Plant and Laboratory: HASTINGS -ON -HUDSON 6, NEW YORK 
Chicago: 149 W. Ohio St., George H. Timmings. San Francisco: 1355 
Market St., W. C. Hitt. Los Angeles: 1341 S. Hope St., W C. Hitt. 
Indianapolis: 108 E. 9th St., Queisser Bros. Jenkintown, Pa.. P. O. Boa 
246, D. M, Hilliard. Montreal: 995 St. James St.. West, W. T. Hawes, 

pecify 

Plastic RAIN GAGE 
Calibrations by ROGAN 

Branded in "Deep Relief" for Permanence 
* While Rogan did not manufacture the plastic Rain 
Gage illustrated at left, Rogan did perform an im- 
portant function in helping to make this unit a vital 
instrument of war. How . . .? By branding the 
graduations in deep -relief on the inner tube to meet 
most rigid government specifications. 

Designed and produced by one of the nation's 
leading molders, Dillon -Beck Mfg. Co., .Irvington, 
N. J., in collaboration with the U. S. Signal Corps, 
the Rain Gage is now being widely used by the 
armed forces to measure rainfall, so essential to the 
successful planning and waging of war. 

Calibrating the Rain Gage to such close tolerances 
offers convincing proof that Rogan can do your 
branding on plastics, no matter how exacting your 
requirements may be. 

Write today for Full Details-No Obligation! 

ROGAN BROTHERS 
2003 S. MICHIGAN AVE. CHICAGO 16. ILLINOIS 
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DRpUJIf1G PEif1CILS 

WITH 456.-ueú2 LEAD 

Quality drawing pencils, such 

as Kimberlys, will be needed 

to help speed up work on your 

important post-war planning. 

Many architects, draftsmen and 

artists have discovered the 

qualities in Kimberly pencils 

which have made them favor- 
ites on the drawing board. 
They have smoothness, density, 

strength and freedcm from 

gritty hard spots...Made in 21 

perfectly graded degrees, 6B 

to 9H and Tracing 1-2-3-4. 

The SEMI -HEX Carbo-Weld Thin Col- 
ored Pencils, made in a variety of 
colors is indispensable in the drafting 
room. White, lemon yellow and a 

special red shade are best for map 

and blueprint work. 

You may try these excellent pencils by 
returning the coupon, or using your letter- 
head giving the same information. 

Kimberly refill drawing leads for drafts- 
men's and artists' lead holders available 

in 14 degrees (5B to 7H) 

General Pencil Company 
JERSEY CITY 6 NEW JERSEY 

DEPT. C 

Gentlemen: Please send me without obligation 1-KIM- 

BERLY....(Degree) and 1-SEMI-HEX (Color) 

Name 

Title 

Firm 

Address 

Dealer's Name 

EISLER ELECTRONIC EQUIPMENT 
98% Of All American Radio Tube Makers Use EISLEIR Equipment 

GLASS TUBE SLICER 

No. 11 -TU 

BUTT WELDERS 

No. 95-L 

STEM MACHINES 

No. 23-8L 

We manufacture several hun- 
dred different types of ma- 
chines for the Electronics in- 

dustries. Also a complete line 
of special transformers and 
spot welders up to 500 KVA. 

WRITE FOR COMPLETE DETAILS 

CHAS. EISLER 

SEALING MACHINES 

Nc. 57-8T E 

SPOT WELDERS 

No. 93 

EISLER ENGINEERING CO. 
751 SO. 13th STREET (Near Avon Ave.) NEWARK, 3, N. J., Ill. S. A. 

OPEN the door and the power's 
off! Prevents accidents, pro- 
tects equipment. Will not fail 
mechanically. For complete 
details, write: 

GENERAL (i) ELECTRIC 
ELECTRONICS DEPARTMENT 

I77.a5i 
SCHENECTADY, N.Y. 

POST WAR Atahsei 
WILL IT NEED A 

TRANSFORMER? 
If your post-war product will require the use of a transformer, 
it is only good business to get the details worked out early. 
Our engineering staff will be glad to co-operate with you in 
every way, drawing upon our 35 years of experience in the 
designing and building of transformers for a great variety of 
applications. 

Send Your Specifications for a Quotation 

DONGAN ELECTRIC MANUFACTURING CO. 

2977 Franklin Detroit 7, Mich. 
"The Dongon Line Since 1909" 

"DONGAN" 
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The 
LEADER 
in 
Telegraph 
Tapes 

TELEGRAPH Tapes by the Paper Manufacturers Company 
played an' increasingly important part in the service of 
munications. 

They've enjoyed continual preference for two very good reasons 
(1) their quality is consistently uniform (thanks to rigid laboratory con- 
trol) (2) they have kept pace with each new development in the com- 
munications field. 

We are proud of the fact that these, and other Paper Manufacturers 
Company products, have been selected to serve in so many phases 
of the national war effort. 

Under the brand name PERFECTION, Paper Manufacturers Company 
produces a complete line of Teletype, Perforator and Ticker Tapes, Morse- 
graph Tapes, Teletypewriter Rolls and Recorder Tapes for all machines. 
In performance and quality, they offer convincing proof that "PERFEC- 
TION" DESERVES PREFERENCE. 

have 
com- 

Paper Manufacturers Company Philadelphia 23, Pa. 

THE WORLD'S PREFERRED SOURCE FOR COMMUNICATION ROLLS 

WAXES COMPOUNDS for 
ELECTRICAL INSULATION 

Zophar offers prompt service on Insulating Compounds for 
a wide variety of electrical applications, including: 

insulation for CONDENSERS, TRANSFORMERS, COILS power 
packs, pot heads, sockets, wiring devices, wet and dry batteries, etc. 
Also WAX SATURATORS for braided wire and tape. WAXES for 
radio parts. 

Special compounds made to your order. 

ZOPHAR MILLS INC. 
130 -26th St. Brooklyn, N. Y. 

FOUNDED 1846 

UNITED DYNAMOTORS 

Manufactured under gov- 
ernment specifications with 
government inspection at our 
plant. 

PROMPT DELIVERIES 

UNITED ENGINEERING CO. 
3317 N. Crawford Ave. Chicago, III. 

io >EL (Ada. 
Electronic 
Specialties 

Insulators ... Can -Liners .. . 

Condenser- Boxes ... Gaskets .. . 

and other Specialties, made 
to your Blueprint Specifications, 
from Fish Paper, Varnished 
Paper, or Special ACME Treated 
Stocks. 

FOLDING PAPER BOXES 

Designed to PROTECT 

1110 
Plain or Printed. U. S. War 
Packaging Specifications 
accurately followed. (RUSH 
DELIVERIES assured on all 
Priority jobs.) 

Our sample department will 
analyze and solve your Carton 
problems. Consult us. Write. 

ACME FOLDING BOX CO. INC. 

Established 1914 
141 E. 25th St., New York 10, N. Y. 

Phone-MUrray Hill 4-7520 
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OPEN 
for Additional 
Business 
If you need extruded plastics 
rods or special shapes, you'll 
ested to know that we have 
chine time now open and can 
of your requirements promptly 
factorily. 

This applies, of course, only to war orders 
and uses approved by WPB. 

Let us discuss your extrusion problems 
with you. 

in tubing, 
be inter - 

some ma - 
take care 
and satis - 

PRODUCTS CORPORATION 
6924 Carnegie Ave. Cleveland 3, Ohio 

Get AIRIONICS information NOW. 
Post-war communications problems are 

being tackled and solved right now 

by... 

HARVEY -WELLS 

INCORPORATED 

`PLANNING FOR TOMORROW-TODAY 

SOUTH BRIDGE, MASS. 

FAST 
WORK ON 
YOUR WAR 

ORDERS 
If your needs are urgent, 

take advantage of our ex- 
ceptionally large and com- 
plete stock of radio -elec- 
tronic supplies and parts. 
Most orders can be filled 
immediately from stock, 
and shipped the same day 
received. 

And to help you order just 
what you need, we have 
the big Dalis catalog 
which is yours for the ask- 
ing. Write on your busi- 
ness letterhead for your 
copy. 

Try Dalis-jusf wire, 
'phone or write .. . 

1-I. L. DALIS, uNc. 
Wholesale Distributors 

RADIO -ELECTRONIC SUPPLIES & PARTS 

17 Union Square 

NEW YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 
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Here's where 
FREE CUTTING 

is born! 

Cutting - ges of tai -MET 

Rimlocks are provided 
with rim durance e rent 
distributed on each side 

of the bade body- 
greatly reducing drag, 
improving free cutting 
and providing add'tiond,. 
speed. Heat from friztioi` 
is reduced, wafer bleak 
age and surfac. checking 

are minimized. 

For a greater percent- 

age of finished crystals 

per pound of raw quartz, 

specify DI -MET Rimlacks 

fe Kp 

#24440 

DI -MET 
RIMLOCKS 

7acterit Acet euetide9 

Mad 014ixi44lt44« decide ""D'" 

FELKER MANUFACTURING CO. 
1116 BORDER AVE., TORRANCE, CALIIF. 

fait,rir, 
DIAMOND ABRASIVE WHEELS 

ANSWERS TO ( n \ QUESTIONS PAGE 325 

Are You Keeping Up-to-date 
ON LOW -VOLTAGE RECTIFIERS? 
1. The three most commonly used types of low -voltage rectifiers are 
Selenium, Copper -Oxide and Tungar. 

R. They differ in characteristics, basic materials and construction. 

3. The specific results to be obtained and the conditions under which 
the rectifier is to operate will determine which type will do the most 
economical, most efficient and most satisfactory job. In some appli- 
cations all serve equally well, but in most instances consideration must 
be given to space requirements, weight, cost differences, and life 
expectancy. 
4. The only designer -manufacturer of all three types is General Elec- 
tric Co. (Tungar and Metallic Rectifier Division, Bridgeport, Conn.) 

S. When the rectifier user consults General Electric, the only designer - 
manufacturer of all three standard types of low -voltage rectifiers, 
he can be assured of impartial engineering advice on which type 
will meet his needs most economically and efficiently. 

For complete details write: Section A648-119, 
Tungar and Metallic Rectifier Division, General 
Electric Company, Bridgeport, Conn. 

GENERAL ELECTRIC 

DANIEL 
KONDAKJIAN 

ELECTRONIC TUBE 

TUNGSTEN LEADS, 

DANIEL KONDAKJIAN components 
offer exceptional functional advan- 
tages born of ovar twenty years ex- 
perience in this highly specialized 
field. 

41 Micro accuracy, consistent high qual- 
ity, fine finish and rugged durability 
aare inherent mechanical features em - 

bodied in their design. Economies, 
efficiencies and ingenious production \ 

methods are intangible but ever 
present features in their manufacture. 

THE DANIEL KONDAKJIAN SPOT WELDER \, 

offers production advantages derived 
from more than 20 years in the field. 
Compact and efficient, this specialized 
equipment is precision -perfected for 
dependability even under severe, con- 
tinuous operation. 

THE ENGINEERING CO. 
27 WRIGHT STREET, NEWARK, 5, NEW JERSEY 

ELECTRONICS - June 1944 449 

www.americanradiohistory.com



D SEARCHLIGHT SECTION 12 
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POSITIONS VACANT 

ELECTRONIC ENGINEERS wanted for new 
department in old company with outstand- 

ing reputation. Development or production 
abilities sought in field of electronic instru- 
ments and control devices. Advancement 
should be rapid. Write stating experience, 
education, salary expected, draft status and 
availability if now engaged in essential war 
work. P-637, Electronics, 310 W. 42nd St., 
New York 18, N. Y. 

GRADUATE ELECTRICAL engineers or men 
with equivalent industrial experience, for the 

development and design of pocket size radio 
and audio frequency equipment. We are espe- 
cially interested in qualified engineers looking 
to the post war period who, at present, are not 
being used in their highest skill or capacity. 
The company is well established in the elec- 
tronic field, located in the suburbs of a large 
metropolitan city in New England. P-679, Elec- 
tronics, 330 W. 42nd St., New York 18, N. Y. 

ELECTRICAL ENGINEER with electronic de- 
sign experience wanted for research labora- 

tory of precision instrument manufacturer, now 
engaged 100% in war work. Excellent postwar 
opportunities. Location in Denver, Colorado, 
near Rocky Mountains. Give complete details 
of education, training and experience. Include 
salary expected. Applicants must have state- 
ment of availability. Please address replies to 
P-680, Electronics, 520 N. Michigan Ave., 
Chicago 11, Ill. 

OUTSTANDING PHYSICIST: wanted. To take 
charge of laboratory, exceptional opportunity 

in the development of aircraft instruments and 
products with post-war future. Simmonds 
Aerocessories, Inc., 30 Rockefeller Plaza, New 
York, New York. 

EXE('UTIVE ENGINEER-New York City 
medium sized Radio Communications Equip- 

ment Manufacturer, presently wholly engaged 
in War Production, with excellent post-war 
prospects, offers attractive and important 
opportunity to applicant whose experience 
must include executive management of all 
phases of Transmitter and Receiver manufac- 
turing from design, development, through pro- 
duction. Write fully qualifications, salary de- 
sired. All correspondence confidential. Box 
137 Cromwell Advertising Agency, 122 East 
42nd Street, New York 17, N. Y. 

ENGINEER CAPACITOR laboratory. Electro- 
lytic or paper design. Not just war job. Sal- 

ary commensurate with experience, ability. 
WMC Rules. Micamold Radio, 1087 Flushing 
Ave., Brooklyn. St. 2-9827, Ext. 43. 

PRODUCTION ENGINEER. Familiar with 
developing and manufacturing wiring devices. 

One capable of developing a complete line and 
taking full charge of post-war planning. He 
should have knowledge of plastic molding, 
metal stamping, methods of assembling, etc. In 
answering this advertisement, please give com- 
plete details as to background and experience. 
Address M. A. Wachstein, Jr. (Personal) Hat- 
field Wire & Cable Company, Hillside, New 
Jersey. 

EMPLOYMENT SERVICE 

SALARIED POSITIONS - This advertising 
service of 34 years' recognized standing 

negotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be Individualized to your personal require- 
ments and will not conflict with Manpower 
Commission's. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send for details. R. W. 
Bixby, Inc., 278 Delward Bldg., Buffalo, N. Y. 

EMPLOYMENT AGENCY 

ELECTRONICS-More positions are coming in 
daily for well qualified men in Electronics. 

Our service is Nation wide and covers all 
branches of Engineeriing. More than 51 years 
at the same address. The Engineering Agency, 
Inc., 53 W. Jackson Blvd., Chicago 4, Illinois. 

POSITION WANTED 

ENGINEER - PHYSICIST - Good theoretical 
background plus ten years of excellent 

developmental experience. Desires executive 
or supervisory position in small or medium 
Midwest organization directing research or 
development. Protestant; age 35 years. De- 
scribe position completely and state salary in 
first letter. PW-678, Electronics, 520 N. Michi- 
gan Ave., Chicago 11, Ill. 

WANTED 

ANYTHING within reason that is wanted in the 
field served by Electronics can be quickly 

located through bringing it to the attention 
of thousands of men whose interest is assured 
besauee this is the business paper they read. 

(Additional Wanted Ad on page 451) 

AVAILABLE 
nn 

2.VA 

II L A/B//L E I Of Adel nan 
MANUFACTURERS' REPRESENTATIVE 

Can add several prominent lines in 
radio and electronics field for distribu- 
tion by wide jobber following in the 
Eastern territory. Over 20 years of 
highly successful associations. 

LEON L. ADELMAN 
25 Chittenden Ave., New York 33, N. Y. 

FREELAND & OLSCHNER 

PRODUCTS, INC. 

REBUILDERS OF 

RADIO TRANSMITTING TUBES 

611 Baronne St. New Orleans 13, La. 

BEST QUALITY. USED 

ELECTRON TUBE MACHINERY 
Equipment for the manufacture of ail kinds of 
electron tubes, radio tubes, incandescent lamps, 
neon tubes, photo electric cells, X-ray tubes, etc. 

AMERICAN ELECTRICAL SALES CO., INC. 

65-67 East 8th Si. New York, N. Y. 

WANTED 
SURPLUS RADIO & ELECTRONIC 

PARTS and EQUIPMENT 
of every description 

Screws-Nuts-Bolts-Washers & Lockwashers- 
Solder Lugs-Rubber Grommets, Bushings & 
Feet-Solder Lug & Screw Terminal Strips- 
Fibre & Bakelite Washers-Push on & Set Screw 
Knobs-Push Button Switches & Knobs-Iron 
Cores-Momentary & Toggle Switches-Steel, 
Brass & Bakelite Spacers-Leather Handles & 
Loops-Slide Lever Hinges-Expansion & Com- 
pression Etc. Springs Of Every Description- 
Connection Wire-Battery, Speaker Plugs & 
Receptacles-Magnet Wire-Tubular & Mica Con- 
densers-Resistors-Short Lengths Fibre Glass 
Wire (all gauges)-Bakelite Handles-Flexible 
Shaft Cables-and 1001 other items. 

Mr. Manufacturer: What are your Buy- 
ing requirements? 

louis . 

50 West Broadway, New York 7, N. Y. 

"In Radio Since 1921" 

When in Boston (Bean - 
town) let us know- 
We will be glad to 
acquaint you with the 

places to go, and see, including our 
new 4 story display storage and 
office building at 885 Boylston Street. 

ANOTHER SOURCE 

OF SUPPLY 
Send your name to us and 
get on our mailing list. 
We distribute standard 
brand lines, and have 
available choice items in 
electrical and radio spe- 
cialties. Let us know 
your wants. 

Write-Phone-Wire 
THE LOUIS M. HERMAN CO. 

885 Boylston St., Boston 16, Mass. 
KEnmore 3720-3721-5154 

Let Us 

Design Your Products 

Do you need Engineers to design or 

redesign your products? 

Far-sighted Manufacturers are now 

planning for post war business. 

Will your product meet the market in 

the changes taking place in design? 

Our Product Design Department spe- 

cializes in creative design of new 
products and the modernizing of old. 

Whether your Engineering or De- 

signing problems are large or 

small, allow us to submit a pro- 

posal. 

H. L. YOH COMPANY 
INDUSTRIAL CONSULTANTS 

Product Division 

740 Sansom St. Philadelphia, Pa. 

AMERICAN MANUFACTURERS 
of ELECTRICAL 

and ELECTRONIC INSTRUMENTS 
which they desire to introduce to the British Market are 

invited to send particulars of their products to - 
THE ELECTRICAL APPARATUS CO.. LTD. 

ST. ALBANS. ENGLAND 

450 

Additional Employment Ads On Pages 375, 396, 451, 452 and 453 

June 1944 - ELEC11ONICS 

www.americanradiohistory.com



el) SEARCHLIGHT SECTION 12 

HERE TODAY AND HERE TOMORROW, TOO! 

Allen B. DuMont Laboratories, Inc., Pioneers in Televi- 
sion and Precision Electronics, has immediate employment 
openings for: 

ENGINEERS 
Research and Development 

Design (Electrical and Mechanical) 

Quality Control (Oscillograph Experience) 

Metallurgical 

Research Chemical 

Also 

Laboratory Assistants 

Electrical Testers 

.... 1. . 11 . ., . 1..118111111 . . . 1111 .. . . 1,11 11111111111 . 11111 .... 1111 1111 . .,1 .. . 1 ... ., 

CHIEF 
MECHANICAL 

ENGINEER 
Aggressive midwest radio - 
electronics manufacturer 
has immediate position 
open. Excellent postwar 
future for engineer experi- 
enced with small parts or 
radio development labora- 
tory. Salary open. Premium 
for unusual man. Con- 
fidence respected. Write 

P-671, Electronics 
520 N. Michigan Ave., Chicago I I, Ill. 

WANTED 
(Continued from page 450) 

WANTED 
RCA Type 1899 monoscope 
or 1848. 1849 inconoscope. 

CAN SUPPLY PRIORITY. 
W-076, Electronics 

330 W. 42nd St., New York 18, N. Y. 

SUPERVISORS 
Hams and Service -men are needed as Super- 

visors in Production and other Departments. 

Experience in Cathode - Ray Tubes and 

E q u i p m en t, and VHF Receivers and 

Transmitters advantageous. 

Allen B. DuMont Laboratories, Inc. 
2 Main Avenue Passaic, N. J. 

Statement of Availability required. 

../.0.1.11/8.11.1.1111610111«.11111. 
111111414M111.1.1111VOMIUM111.11111111411111INMMIEMZINIIMUIMIMIMIIII1111110111114.11.1 

WAR WORK AT ITS BEST 
High priority War Industry operating in the vicinity 

of Knoxville, Tennessee, has immediate need of 

experienced men in the following Technical Fields: 

Electrical Design Engineers 

Mechanical Design Engineers 

Physicists 

Electrical Engineers 

Mechanical Engineers 

Chemical Engineers 

Mechanical Draftsmen 

Electrical Draftsmen 

Adequate living conditions for men and women on 
Project. 

State age, education, experience, salary record, 
references, and when available under present War 
Manpower Commission regulations. 

TENNESSEE EASTMAN CORPORATION 
Post Office Box 628 Knoxville 5, Tennessee 
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SEARCHLIGHT SECTION C 

IIIIN 

WANTED 

ELECTRONIC ENGINEERS 

A well established company of 
excellent reputation located in 
the east, offers permanent posi- 
tion to a few engineers who 
have educational training and 
background in Electronic engi- 
neering or Physics. Unusual 
opportunities offered men who 

possess originality and initia- 

tive in connection with research 
and developments relating to 

television, radio, sound repro- 

duction and other applications. 
Write full particulars relative to 

education and experience. 

P. 635, Electronics, 330 West 42nd St., New York 18, N. Y. 

SENIOR 
RADIO 

ENGINEERS 
Top bracket midwest radio - 
electronics manufacturer has 
present and postwar positions 
for one chief mechanical engi- 
neer, two research, three de- 
velopment, two production, one 
specifications and standards. 
Salaries open. Confidential in- 
quiries respected. Write 

P-672, Electronics 
520 N. Michigan Ave., Chicago I I, Ill. 

WANTED 

Electronic Engineer 
Electronic Engineer for Development 
Department of large industrial instru- 
ment company. Post War Position. 
Thorough design knowledge of tube 
circuits, oscillators, filters, modulators 
required. Experienced with servo 
mechanisms desirable. Location New 
England. Write detailed experience, 
draft status, availability. 

P-669, Electronics 
620 North Michigan Ave., Chicago 11, Ill. 

WANTED 

ENGINEERS 
By leading television and electronics or- 
ganization in Manhattan a number of first 
class engineers specialized in Electronics, 
Circuits, Optical Precision Instrument and 
High -vacuum Technique, for research and 
development mainly on most important 
post-war products. Give full details of ex- 
perience and salary. Replies held in strict- 
est confidence. 

P-665, Electronics 
330 W. 42nd St., New York 18, N. Y. 

Permanent Positions 
Available with national manufac- 

turer in essential X -Ray industry. Ex- 

perienced Field Service and Sales 
Engineers will be placed in branch 
offices immediately. Factory training 
courses available for man with tech- 
nical background. Excellent opportunity 
for Electrical Engineers. Work is inter- 
esting and under pleasant conditions. 
Ample opportunities for advancement. 

Write the Supervisor 
Technical Employment 

Union Bank Building 
Pittsburgh 22, Pennsylvania 

WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 

WANTED 

Senior and Design Draftsmen 
A Cedar Rapids, Iowa manufacturer engaged 
totally in critical war production of small intricate 
mechanical and electrical mechanisms is interested 
in employing several men or women with at least 
three years of practical mechanical design and 
drafting experience. Must be able to make neat. 
accurate parts drawings with complete specifica- 
tions, assembly drawings and layouts; assume 
responsibility, and have knowledge of general 
standard shop and field practices. Write fully 
stating age, education, experience, draft status, 
red compensation required. Must comply with 
W.M.C. regulations. 

COLLINS RADIO COMPANY 
Cedar Rapids, Iowa 

PHYSICISTS and 

ELECTRICAL ENGINEERS 
Needed in connection with the manu- 
facture of a wide variety of new and 
advanced types of communications 
equipment and special electronic prod- 
ucts. Apply or write, giving full quali- 
fications, to: 

D. L. R. 
Employment Dept. 

WESTERN ELECTRIC COMPANY 
Hawthorne Station, Chicago 23, III. 

WANTED 

ELECTRONIC ENGINEER 

to work 100% on the job-rather than 
25% actual work and 75% "holding 
the job." 

The Engineer we need must have sub- 
stantial experience and demonstrated 
initiative in design, research and de- 
velopment. 

The position offers an excellent oppor- 
tunity with a well -established company 
in western New England, employing 
over 100 personnel. This company's 
5 years pre-war industrial background 
assures a continued program of post- 
war advancement. 

P-662 Electronics 
330 West 42nd St., New York, N. Y. 

,,,,,,,,, ,,,,,,,,,,,,,,,,,,,11I,,,1III,,,111,,,,,,,11,,,,I,,,,1,,,,, 

WANTED 

ELECTRONICS 
ENGINEERS 

100% war work; splendid post war 
opportunity; capable men; E. E. degree 
at least 4 years practical engineering 
exp., knowledge of one of the follow- 
ing required; Test equipment audio 
amplifiers, recording equipment, photo 
electric devices, magnetic materials, 
lab. exp., with knowledge of modern 
electronic equipment necessary. If you 
feel you are competent of filling such 
a position, 

Phone Cl 6-2230, Extension 3 

for appt. or write 

AMERTYPE RECORDGRAPH CORP. 

333 West 52nd St. New York City 
.11 llllllll 11111111,11I,,,,II11,111111I,,,1,,,,,,,,,,,,,,,,,,,,,,1,,,,,,,,,,, 1,,,,,, 1111111 lllll 

WANTED 

Loud Speaker Engineer 
Experienced in loud speaker design and 
accoustics, plus knowledge audio ampli- 
fier design and construction. 

We are a medium sized manufacturing 
organization based on a concrete financial 
foundation, have been successful in manu- 
facturing identical pre-war equipment that 
we are now producing for the war effort. 
We shall continue, without interruption, 
upon the resumption of post-war activities. 

If interested in a permanent position 
with an excellent future, write and include 
full details. Laboratory and plant located 
in Brooklyn, New York. 

P-674, Electronics 
330 W. 42nd St., New York 18, N. Y. 

New "SEARCHLIGHT" Advertisements 

received by June 12th will appear in the 
July issue subject to limitations of space 
available. 

Address copy to Departmental Staff 

ELECTRONICS 
330 West 42nd St. New York 18, N. Y. 
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Vacuum and Gaseous Discharge 

TUBE ENGINEERS WANTED 
for Design Development Processing Testing 

This is the chance you've been waiting for to become associated 
wit:l a company known in the industry and the armed forces for the fop 
quality of its engineering. You'll be 100% in war work now . . . but 
there's a peace -time future commensurate with your ability and initiative. 

If your education, experience and expected salary fit our specifica- 
tions, you'll be welcomed by our present staff of engineers who not only 
know about this advertisement but also urge you to join with them in' 
doing big things BETTER with electronics. 

Write Today to 

RAYTHEON MANUFACTURING COMPANY 
WALTHAM, MASS. Aft. Chief Engineer, 

Power Tube Division 

eeeler 

RADIO 
EXECUTIVE 

Medium size midwest ra- 
dio - electronics manufac- 
turer seeks assistant chief 
engineer capable of wider 
responsibilities. Salary 
open. All queries confi- 
dential. Write 

P-673, Electronics 
520 N. Michigan Ave., Chicago I I, ill. 

WANTED 

ENGINEER 
with 

ELECTRONIC or ELECTRICAL 
Experience for Research 
and Development in our 

TOCCO HEAT TREATING 
INDUSTRY 

Post War Future 
Good Salary for Right Applicant 

OHFO CRANKSHAFT 
3800 Harvard Cleveland, Ohio 

ll 

Unusual Opportunity 
with Permanent Future 
for Top-Flite Engineer 
Chance for Advancement 
Electronic design experience and mechanical design ability`, 
fascinating war item with even larger postwar application. 

Advise experience, draft and family status, salary required. 

P-677, Electronics, 520 N. Michigan Ave., Chicago 11, Ill. 

WANTED 

ENGINEER 
For Research and development work, 
we require a man who should have 
Physicist's training and preferably skill 
in Glass -Blowing. We are installing a 
new division, location New York, and 
the position should interest anyone who 
answers our specifications and is inter- 
ested in post-war opportunities. Apply to 

P-675, Electronics 
330 West 42nd St., New York 18, N. Y. 

WANTED 

SALES ENGINEER 
Excellent wartime and post war oppor- 
tunity for the right man, covering Chi- 
cago territory for a manufacturer whose 
products are well known and widely used. 
especially in the electronic field. Appli- 
cant must have engineering training or 
at least five years of practical experience 
in engineering or manufacturing. Prefer 
man between 30 and 35 years of age. 
Write stating details of education, age, 
previous connections, experience and sal- 
ary. If already engaged in war work, 
require a statement of availability. Ad- 
dress 

SW -652 Electronics 
330 West 42nd St., New York 18, N. Y. 

ELECTRONICS - Jane 1944 453 

www.americanradiohistory.com



YOU CAN'T AFFORD TO 

2,2 1A7B3 
WITH THE PAPER -BOX PROBLEM! 

NO, SIR. Or with any other angle of the paper conservation prob- 

lem. Our boys need every bit of paper and paper board the 

Army can get to ship their precious invasion supplies in. And it's up 

to you and every other manufacturer to cut and cut and cut again on 

the use of paper and paper board. 

For every time a convoy sets sail-that's so much more paper 

and paper board in action. And the supply, as you know, is diminishing. 

So your job is to figure every known way, yes, and a few unknown 

"ways, to USE LESS PAPER AND PAPER BOARD. 

Don't worry about the public, your public, squawking about your 

cutting down. The big all-out national drive right now is selling the 

public on the necessity for paper conservation. They'll be with you. 

The green light is yours. Step on it. 

If your company and your community have not already started Paper 

Conservation Committees, why not get them started now yourself? 

USE LESS PAPER BECAUSE 

Paper vests have proved excellent for 

aviators and ground crews as cold pro- 
tection. 

Paper is used for disposable gun covers 
and ordnance wraps to protect such 
equipment while making invasion land- 

ings. 

The Army supplies helmets of laminated 
fiber for non -combat duty in the tropics. 

Many essential airplane parts are fabri- 
cated of plastic with a paper base. 

Army trucks require 20 pounds of paper 
for safe delivery. 

It takes 25 tons of blueprint paper to make 
a battleship. 

USE LESS PAPER THESE WAYS 

Review all printed forms periodically for 

essentiality; consolidation; elimination of 

waste space; standardization of sizes, 
weights, color, grade; elimination of color 

where possible. 

Eliminate carton insert and/or directions 
when possible and substitute information 

on label. 

Overhanging, extended or padded carton 
tops should be eliminated unless they can 
be justified in a critical paper shortage. 

Use and re -use carbon paper.consistently. 

Consider the possibility of reducing the 
length and increasing the diameter of 

tubular products as a means of conserv- 
ing folding and set-up boxes. 

Let's All Use Less Paper 
This advertisement prepared under the auspices of the War Advertising Council in co-operation 

with the Office of War Information and the War Production Board. 

"Space for this advertisement contributed by ELECTRONICS" 

454 
June 1944 - ELECTRONICS 

www.americanradiohistory.com



INDEX TO ADVERTISERS 
Ace Manufacturing Corp.... 437 
Acme Electric & Mfg. Co 332 
Acme Folding Box Co., Inc 447 
Adams & Westlake Co 74 
Aerovox çorporation 48 
Air Reduction .374 
Airborne Instruments Laboratory 396 
Aircraft Accessories Corp 4,. 5 

Aircraft & Diesel Equipment Corp... 430 
Aircraft -Marine Products, Inc 11 
Ajax Electrothermic Corp 203 
Alden Products Company 426 
Allegheny Ludlum Steel Corp 57 
Alliance Manufacturing Co 368 
Allied Control Co 31 
Allied Radio Corp 296 
Alrose Chemical Co 380 
Altec Lansing Corp 216 
American Coils Co 212 
American Gas Accumulator Co 358 
American Lava Corp 27 
American Phenolic Corp 45 
American Photocopy Equipment Co 396 
American Platinum Works 374 
American Rolling Mill Co 256 
American Screw Co 291, 376 
American Television & Radio Co... 442 
American Time Products, Inc 408 
American Transformer Co 65 
Amperex Electronic Products 

Inside Front Cover 
Amperite Co. 
Anaconda Wire & Cable Co 
Andrew Co. 
Arkwright Finishing Company 
Arnold Engineering Co 
Arpin Mfg. Co 
Associated Research, Inc 
Atlas Condenser Products Co 
Atlas Sound Corporation 
Auburn Button Works, Inc 
Audak Co. 
Audio Development Co 
Audio Devices, Inc 
Auto Engraver Co 382 
Automatic Electric Sales Corp....38, 369 
Automatic Winding Co., Inc 72 
Bakelite Corporation 56 
Ballantine Laboratories, Inc 194 
Barker & Williamson 201 
Barnes Co., Wallace 252 
Bassett, Inc., Rex 395 
Bell Sound Systems, Inc 330 
Bendix Aviation Corp., Radio Div 251 
Bentley, Harris Mfg. Co 84 
Benwood Linze Co 244 
Betts & Betts Corp 458 
Biddle Co., James G 294 
Blaw-Knox Co. 220 
Bliley Electric Company 80 
Bogen Co., Inc., David 268 
Boonton Radio Corp 72b 
Boots Aircraft Nut Corp 433 
Brach Mfg. Corp., L. S. 320 
Bradley Laboratories, Inc 319 
Brainin Co., C. S. 444 
Brand & Co., William 82 
Brilhart, Ltd., Arnold 206 
Bristol Company 291, 371 
Browning Laboratories, Inc 347 
Brush Development Company 66 
Bud Radio, Inc 334 
Bunnell & Co., J. H. 210 
Burgess Battery Co 342 
Burke & James, Inc 378 
Burndy Engineering Co., Inc 53 
Burstein-Applebee Co. 457 
Callite Tungsten Corp 79 
Cambridge Thermionic Corporation 

352, 406, 443 
Camloc Fastener Corp 221 
Cannon Electric Development Co 282 
Capitol Radio Engineering Institute 360 

328 
391 
284 
342 
346 
276 
424 
424 
.338 
442 
455 
290 

18 

Cardwell Manufacturing Corp 292 
Carter Motor Co 430 
Carter Products Corp 448 
Celanese Celluloid Corp 233 
Cellusuede Products, Inc 456 
Central Paper Co., lnc 348 
Central Screw Co 291 
Centralab, Div. of Globe -Union, Inc. 

58, 363 
Chace Co., W. M. 254 
Chandler Products Corp 291 
Cherry Rivet Co 272 
Chicago Telephone Supply Co 50 
Chicago Transformer Corp -208 
Cinaudagraph Corp. 372 
Cinch Mfg. Corp 129 
Clare & Company, C. P. 230 
Clarostat Mfg. Co., Inc 52 
Cohn & Co., Sigmund 439 
Cole Steel Equipment Co 416 
Communication Measurements 

Laboratory 308 
Communication Products Co., Inc. 

60, 61 
Connecticut Telephone & Electric 

Division of G.A I. 218 
Connector Corporation 22 
Consolidated Radio Products Co 85 
Continental -Diamond Fibre Co 422 
Continental Electric Co 236 
Continental Screw Co 291 
Cook Electric Co 312 
Corbin Screw Corp., The 291 
Cornell-Dubilier Electric Corp 43 
Corning Glass Works, Bulb & Tub- 

ing Div. 46 
Cornish Wire Company, Inc 310 
Corry -Jamestown Mfg. Corp 390 
Coto -Coil Co., Inc 375 
Creative Plastics Corp 67 
Cross, H. 457 
Crowe Name Plate & Mfg. Co 394 
Crystal Products Company 207 
Crystal Research Laboratories, Inc 188 
Dalis, Inc., H. L. 448 
Daven Company Inside Back Cover 
Davis Plastics Co., Joseph 396 
Dejur Amsco Corporation 19 
Delco Radio, Div. of General Motors 423 
Designers for Industry, Inc 379 
Detrola Radio 277 
Deutschmann Corp., Tobe 6 
Dial Light Co 229 
Diamond Instrument Co 47 
Diamond Tool Replacements Co 378 
Diebel Die & Mfg. Co 420 
Dinion Coil Co 437 
Dixon's Typhonite ELDORADO 

Pencils 204 
Dobeckmun Company 73 
Dongon Electric Mfg. Co 446 
Dow Chemical Co 247 
Drake Electric Works, Inc 368 
Drake Manufacturing Co 326 
Driver -Harris Company 40b 
Dumont Electric Co 14 
DuMont Laboratories Inc., Allen B. 

26, 34 
Durez Plastics & Chemicals, Inc 273 
DX Crystal Co 352 
Eastern Air Devices, Inc 17 
Eastern Amplifier Corp 378 
Eicor, Inc. 196 
Eisler Engineering Co 446, 457 
Eitel -McCullough, Inc. 89 
Elco Resistors Co 295 
Electric Indicator Co 419 
Electrical Insulation Co., Inc 412 
Electrical Specialty Co 410 
Electronic Corp. of America 315 
Electronic Enterprises, Inc 68 
Electronic Laboratories, Inc. 56a 
Electronic Mfg. Co 428 

(Continued on page 456) 

AUDI%X 
RF:I.AYI'.I)-FLUX. L _ . 

Long before this war began 
AUDAX Pickups were in 

SELECTIVE 

SERVICE 
Since pickups first became 

important commercially, the dis- 
tinguished products of AUDAX 
have been SELECTED wher- 
ever and whenever the require- 
ments were exacting. 

Today AUDAX magnetically 
powered pickups a r e S E- 
LECTED for War contracts that 
demand the highest standards of 
performance . irrespective 
of climatic variations or severe 
handling. 

Our stern peacetime stand- 
ards, maintained for so many 
years, have proven comfortably 
adequate to meet government 
specifications. 

The sharp, clean-cut facsimile 
reproduction of MICRODYNE 
is a marvel to all who have put 
it to the only test that really 
matters . .. the EAR TEST. 

AUDAK COMPANY 
500 Fifth Avenue New York City 

Creators of High Grade Electrical 

and Acoustical Apparatus Since 1915 

Send for your copy of our informative 
e'PICK-UP FACTS" 

* BUY 
WAR BONDS 
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RADIO USES FOR 

eeeidciede 

FLOCK 
Radio manufacturers are finding Cellusuede 

Flock a very practical and economical mate- 

rial with high acoustical value. It may be 

used for coating wire grills, cabinet interiors, 

cabinet bases and phonograph turntables, 

giving a soft suede, velvet or velour effect. 

Try this easy -to -apply material on one of your models and prove its worth 

to your own satisfaction. 

Rayon and Cotton Flock is furnished in a wide assorment of colors. Supplied 

in one pound bags, 12 to a case, solid or assorted colors. Also 10 and 50 pound 

bags. No rationing . . . no priorities . . . no delay. 

Write for Color Card, 

Samples and Prices 

METAL - COATING PROCESS 
FAST AND FOR HEAVIER 
ECONOMICAL COATINGS 

REQUIRES ONLY RAPID ELECTROLYTE- 
RA 
RAH 

D METAL CLEANER-RAPID APPLICA- 

Plating current is obtained from dry 
cells, storage battery, or any convenient 
source of direct current at 3 to 6 V., or 
use Rapid Plating Rectifier for heavy 
work. 

For silver surfacing bus bar connec- 
tions, lugs, switch blades, etc. For plat- 
ing or touching up miscellaneous sur- 
faces with cadmium, nickel, zinc, copper 
and gold. Building up limited areas. 
Hard surfacing with nickel. Used in shop 
or field. Special applicators designed to 
speed up production line lobs. 

Our laboratory Is glad fo cooperate. 
No obligation 

Rapid Electroplating Process, Inc. 
1414 S. Wabash Ave., Chicago 5, III. 

621 Graybar Bldg. 237 Rialto Bldg. 
New York, N. Y. San Francisco, Calif. 

Professional Servîces 

STANLEY D. EILENBERGER 
Consulting Engineer 

INDUSTRIAL ELECTRONICS 
Design-Development-Models 

Complete Laboratory and Shop Facilities 
6309 -13 -27th Ave. 

Kenosha, Wis. Telephone 2-4213 

J. L. A. McLAUGHLIN 
Designer of 

Communications Receivers 

P. O. Box 529, LaJolla, Calif. 

JOSEPH RAZEK, Ph.D. 
Consulting Physicist 

Electrical and Mechanical Engineering Problems 
Instruments and Control Devices Electronics 
Specialists in Colorimetry, Spectophotometry and 

Industrial Color Control 
Laboratory and Shop Facilities 

202 Darby Road Llanerch, Pa. 
Phone Hilltop 6910 

WOODWARD & KEEL 
Consulting Engineers 
Industrial Electronics 

& Communications 
Earle Bldg., Washington 4, D. C. 
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Ideal Commutator Dresser Co 216 
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Industrial & Commercial Electronics 
414 Industrial Condenser Corp 260 

Industrial Filter & Pump Co 
457445 Industrial Gloves Co 
436 Industrial Instruments 

Industrial Synthetics Corp. 317 
31 Industrial Timer Corp 
442 Insl-X Co., Inc 

Instrument Resistors Company 228 
Instrument Specialties Co., Inc 415 
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(Continued on page 458) 

CONTACTS. 
FOR THE FIELD OF ELECTRONICS 

We Manufacture a complete line of equipment 
SPOT WELDERS, electric, from Y. to 50 KVA AC ARC 
TRANSFORMERS, special and standard types WELDERS 

INCANDESCENT LAMP manufacturing equipment From 100 to 
FLUORESCENT TUBE MAKING EQUIPMENT 400 Amps. 
}:LFCTRONIC EQUIPMENT, vacuum pumps, etc. 
WET GLASS slicing and cutting machines for laboratory use GENERAL GLASS working machines and burners 

COLLEGE GLASS working units for students and laboratory 
EISLER ENGINEERING CO. 

731 So. 13th St. (near Avon Ave.) Newark. New Jersey 

ELECTRONIC 

DEVICES 

BURSTEIN=APPLEBEE CO. 
1012-1014 McGee St. Kansas City 6; Missouri 

KEEP MATERIALS 
MOVING 

OL) HICKORY 

STEEL GRIP 

P 

with Steel -Grip Gloves 
With not a moment to be lost, 
keep men at work and materials 
moving with Steel -Grip chrome 
tanned cowhide gloves. Steel rib- 
bons over tough leather strips; 
palm and fingers reinforced, for 
utmost wear. Handle rough, 
heavy, sharp materials with speed 
and safety and sureness. Or what's 
your problem? Over 4300 proven 
Steel -Grip safeguards may give 
you an immediate answer. Used by 
big industrials since 1910. Write for 
catalog or state your need today. 

INDUSTRIAL GLOVES CO. 
325 Garfield Blvd., Danville, III. 

Canada: Safety Supply Co., Toronto 

AIRCRAFT 
MARINE BROADCAST 

POLICE COMMERCIAL AMATEUR 

HIPOWER CRYSTAL COMPANY 
Sales Division -205 W. Wacker Drive, Chicago 6 
Factory -2033 Charleston St., Chicago 47, III. 

MICROMETER 
FREQUENCY chectot king 

transmitters 
METER / from 1.5 to 56 mc., 

within 0.01 per cent 

LAMPKIN LABORATORIES 
Bradenton, Fla., U. S. A. 

Make it a HABIT ... to check 
this page-EACH ISSUE 
THIS CONTACTS SECTION supplements other 
advertising in this Issue with these additional 
announcements of products and services essential to 
efficient and economical operation In the field of 

ELECTRONICS 

Strip Insulated Wires 
QUICKER... BETTER 

with s,Geta -x 
AUTOMATIC WIRE STRIPPER 
...Speeds Production 
Strips insulation from all types of 
wire - instantly, easily, perfectly. 
Just press the handles and the job 
is done. Cuts wire too. Strips 800 
to 1000 wires per hour. Available 
for all size solid or stranded wires 
-No. 8 to No. 30. List Price $6.00. 
Write Dept. E For Full Particulars 

GENERAL CEMENT MFG. CO. 

Rockford, Illinois, U.S.A. 

Electron Tube Machinery 
of every type,-standard, and special design 

Specialists in Equipment for the manufac- 
ture of Radio Tubes, Cathode Ray Tubes, 
Fluorescent Lamps, Incandescent Lamps, 
Neon Tubes, Photo Cells, X-ray Tubes 
and other glass or electronic products, on 
production or laboratory basis. 

1307-1309 Seventh St., North Bergen, N. J. 

REX RHEOSTAT CO., Baldwin, L. I., N. Y. 

FINE RIBBONS 
OF 

TUNGSTEN MOLYBDENUM 
Making a modest but effective contribu- 
tion in Electronics' War accomplishments. 

H. CROSS 
15 Beekman St. New York 
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USE A 
BETTS 6. BETTS 

TIME 
DIaySwitch 

Betts & Betts Time Switches are 
accurate, durable, and designed to 

compensate for ambient tempera- 
ture changes. These switches are 

made for immediate recycling. Pos- 

itive, accurate delay no matter how 

soon these switches are "reused". 
Every Betts & Betts Time Delay 
Switch is tested for shock, vibration, 
extreme temperature, altitudes, hu- 

midity and therefore, are especially 
efficient and reliable for use on 

aircraft transmitters as well as all 

other power units. 

Betts & Betts Time Delay Switches 

are designed for minimum space 

installation. 

For transmitters and other 
electronic power units. 

For stationary, portable and 
aircraft use. 

Built on a flat panel to make 
all contacts easily accessible. 

There is a Betts & Betts Timer or 
Time Delay Switch to solve every 

electrical and electronic switching 
problem. 

BETTS [3ETTS Coº.oa.,IoN 
551 WEST 52nd STREET, 

NEW YORK, N. Y. 
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Radio Corp. of America, Victor 
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Back Cover 

Radio Receptor Co., Inc 283 
Radio -Television Institute, Inc 405 
Railway Express Agency 385 
Rapid Electroplating Process, Inc 456 
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Ray -O -Vac Company 249 
Raytheon Mfg. Co. 39, 413 
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Reliable Spring & Wire Forms Co 443 
Remler Company, Ltd. 245 
Rex Rheostat Co. 457 
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Rider Publisher, Inc., John F. 420 
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Rogers Radio Tubes, Ltd. 378 
Rola Company, Inc. 86 
Rothenstein, Albert 458 
Russell, Burdsall & Ward Bolt & Nut 

Co. 291 
Sangamo Electric Co. 51 
Scientific Elec. Div. of "S" Corrugated 
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Scientific Radio Products Company 392 
Scovill Manufacturing Co. 291 
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Products Div. 187 
Screenmakers 344 
Sealol Corporation 406 
Seeburg Corporation, J. P. 323 
Segel Co., Henry P. 438, 439 
Shakeproof, Inc. 49, 291 
Shallcross Mfg. Co 274 
Sherman Mfg. Co., H. B. 412 
Sherron Metallic Corp. 87 
Shoe Form Co., Inc. 428 
Shure Brothers 183 
Sickles Company, F. W. 434 
Sigma Instruments, Inc. 360 
Signal Indicator Corp. 424 
Silk Screen Supplies, Inc. 406 
Sillcocks-Miller Co. 410 
Simpson Electric Co. 62 
Sinko Tool & Mfg. Co. 364 
Smith Mfg. Co., Inc., F. A. 358 
Sola Electric Co. 219 
Solar Manufacturing Corp. 88 
Sound Apparatus Company 374 
Southington Hardware Mfg. Co., The 291 
Speedway Manufacturing Co. 445 
Spencer Thermostat Company 335 
Sperry Gyroscope Company 263 
Sperti, Inc. 242, 411 
Sprague Electric Co. 271 
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Standard Pressed Steel Co. 356 
Standard Transformer Corp. 192 

JONES 
BARRIER STRIPS 

SOLVE MOST TERMINAL 
PROBLEMS 

A compact, sturdy terminal strip with 
Bakelite Barriers that provide maxi- 
mum metal to metal spacing and pre- 
vent direct shorts from frayed wires 
at terminals. 

6 SIZES 

cover every requirement. From 3/4" 

wide and 13/32" high with 5-40 screws 
to 21/2'' wide and I /8" high with 

1/4".28 screws. 

Jones Barrier Strips will improve as 

well as simplify your electrical intra - 
connecting problems. Write today 
for catalog and prices. 

HOWARD B. JONES 
2460 West George Street 

CHICAGO 18 ILLINOIS 

50.1Ved,M 
DIq FIXED 

MOULDED 

BAKELITE 

!1ICÀD/ELE(TRI( 

CAPACI TORS 
All Orders Bearing 

Army & Navy 
Inspection at Source 

Will Be Filled 
Within 70 Days 

From Date of Order. 
All R.M.A. or A.S.A. color coded. 

A complete stock is ready for Im- 
mediate shipment of quantities. 
ranging from 500 to 5,000 of each 
capacity in regular MICA CA- 
PACITORS in 5%. 10% and 20°, 
tolerance and silvered MICA 
CAPACITORS in 2°0. 5% and 
10% tolerances. 

Notice to Manufacturers: Besides our 
regular stock of all capacities we hare 
In stock ready for immediate delivery 
at all times: 

10.000 OF EACH 
.01 .006 .005 .002 
.001 .0008 .0005 .00025 

.0002 .0007 .00005 
in regular mica foil capacitors. 5 
10% Tolerance, manufactured in au- 
cordance with American War Stand- 
ards to meet Army and Navy Speci- 
fications. 

WRITE FOR PRICE SHEETS 
AND COMPLETE /NPORMRT/ON 

ER ROTNENSTE 
I ALBT 

135 LIBERTY ST. NEW YORK 6,N.Y. - 
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MICO 
ENGRAVER 

For lettering panels of steel, alumi- 
num, brass, or bakelite, or for marking 

finished apparatus. 

A sturdy machine for routine production 
as well as occasional engraving. 

Attachments increase its versatility to in- 
clude large work on flat or curved surfaces. 

Excellent engraving can be produced by 
an inexperienced operator. 

Catalogue on request 
Prompt Delivery 

Priced from $115 with type 

Mico Instrument Co. 
84 TROWBRIDGE ST. 

CAMBRIDGE, MASS. 

The combination of high tensile 

strength that assures a lasting bond, 

and faster, cleaner work made pos- 

sible by quick -acting flux of pure 

water white rosin, has given Gar- 

diner Rosin -Core Solders an out- 

standing reputation for efficiency 

and economy on radio work by ex- 

pert or amateur. Yet, due to modern 

production methods and large pro- 

duction, Gardiner Solders cost less 

than even ordinary kinds. Made in 

various alloys and core sizes . . . 

and in gauges as small as .020 inches 

in diameter ... in 1, 5 and 20 -lb. 

spools. 

4889 S. Campbell Avenue, Chicago, Ill. 
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Stedman Machine Works, Robert L... 431 
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444 
Technical Appliance Corp. 440 
Technical Radio Company 333 
Templetone Radio Company 400 
Terminal Radio Corp. 402 
Thermador Electrical Mfg. Co. 379 
Thomas & Betts Co., Inc. 253 
Thomas & Skinner Steel Products Co. 441 
Thordarson Electric Mfg. Co. 288 
Tinnermann Products, Inc. 189 
Transmitter Equipment Mfg. Co., Inc. 16b 
Trav-Ler Karenola Radio & Tele- 

vision Corp. 436 
Triplett Electrical Instrument Co 222 
Tung -Sol Lamp Works, Inc. 343 
Turner Company 258 
Ucinite Company 214 
Ulanet Co., George 432 
Ungar, Inc., Harry A. 388 
Union Carbide & Carbon Corp. 56, 240 

419 
United Electronics Company 16a 
United Engineering Co. 447 
United Screw & Bolt Corp. 386 
United States Rubber Co. 435 
United Transformer Co. 2 

Universal Microphone Company 397 
University Laboratories 364 
Utah Radio Products Company 198 
Victory Mfg. Company 433 
Walker:limieson, Inc. 348 
Walker -Turner Co., Inc- 304 
Wallace Mfg. Co., Wm. T. 270 
Ward Leonard Electric Co. 351 
Ward Products Corporation 77 
Webster Products 383 
Western Electric Co 293, 375 
Westinghouse Elec. & Mfg. Co. 9, 81, 239 
Weston Electrical Instrument Corp... 36 
Wheeler Insulated Wire Co., Inc.... 417 
Whitaker Cable Corp 76 
White Dental Mfg. Co., S. S 345, 356 
White Research 421 
Whitney Screw Corp. 291 
Wilson Co., H. A. 275 
Wrigley Jr. Co., Inc., Wm. 418 
Zophar-Mills, Inc. 447 

PROFESSIONAL SERVICES 456 

SEARCHLIGHT SECTION 

(Classified Advertising) 

BUSINESS OPPORTUNITIES 450 
EMPLOYMENT 450, 451, 452, 453 

WANTED TO PURCHASE 450, 451 

Gancher Co., Louis 450 

REBUILDING 
Freeland á Olschner 450 

USED EQUIPMENT FOR SALE 
American Electric Sales Co., Inc 450 
Herman Co., Lewis M 450 

IF 
YOU HAVE IT MADE IN 
THE EASTERN PENN- 
SYLVANIA AREA . . . 

riot .u4 lake ;CQ%l:it 

nyo.ult 

METAL 
FINISHING 

REQUIREMENTS 

* GOLD PLATING 
Under strict laboratory 
supervision 

* SILVER PLATING 

* ALROK processing 
of Aluminum 

* ANODIZING of 
Aluminum 

* MAGNESIUM 
PROCESSING 

* ZINC PLATING 
and CRONAK 

Large items can be 
handled 

BONDERIZING 
PARKERIZING 

PARCO LUBRIZING 
Extremely large units 

can be processed 

ELECTRO PLATING 
HARD CHROMIUM 

NICKEL - TIN 

P11ILADELP11IA 

RUST PROOF CO. 
3217 FRANKFORD AVENUE 

PHILADELPHIA 34, PA. 

ELECTRONICS-June 1944 459 

www.americanradiohistory.com



iIuitountretnt Ht of is upori ant+e 19 he Electrical Iiidustry 

Goon 

Versatile synthetic materials offered for 

INSULATION AND SHEATHING 

OF ELECTRICAL WIRE AND CABLE 

FROM GEON resins may be made a wide variety of 
thermoplastic elastomers, possessing unusual electri- 

cal and mechanical properties. These materials can be 
extruded, pressure or injection molded, calendered, or 
cast into sheet and film. 

Here are the specifications and properties of a repre- 
sentative formulation of GEON for cable insulation, in 
this instance, GEON 2046: 

Dielectric strength 
Insulation resistance 
Dielectric constant 
Power factor 
Chemical resistance 
Flame resistance 
Abrasion resistance 
Air and ozone resistance 
Moisture absorption 
Tensile strength 
Elongation 
Oil resistance 
Aging and light resistance 
Color range 

800 volts per mil 
6.0 x 101' ohm -cm @ 15.5° C. 
6.0 @ 15.5° C. 
.09 @ 15.5° C. 
Outstanding 
Will not support combustion 
Excellent 
Excellent 
Comparable to best grades of rubber 
2500 p.s.i. 
300% 
Excellent 
Excellent 
14 Standard NEMA colors 

GEON insulation and sheathing can be extruded 
directly onto the wire or formed into slip-on tubing. 
GEON film or GEON-treated materials can be made 

into tape for very fine insulation. GEON can be molded 
into plugs, connectors, etc. 

By varying the type of GEON resins and plasti- 
cizers a great number of different combinations of prop- 
erties may be obtained. Or, GEON, properly blended 
with certain synthetic rubbers, will impart to the 
rubber characteristics otherwise unobtainable. 

The complete GEON story cannot be told in this 
limited space. But our research staff and laboratory 
facilities are available to help you work out any special 
problems or applications. Chemical Division, The B. F. 

Goodrich Company, Rose Building, Cleveland, Ohio. 

For an informative folder which 
further describes GEON'S proper- 
ties and suggests many applica- 
tions, or for answers to your 
questions, write Dept. F-1, Chem- 
ical Division, Rose Building, 
Cleveland 15, Ohio. 

) Li 112,1 J' 
V.-- 

GEON is available to industrial users subject to allocation under General 
Preference Order M-10. Limited quantities can he had for eeeriment. 
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FOR ACCURATE MEASUREMENT 

OF AUDIO FREQUENCY VOLTAGE 

The DAVEN D-180 Output Meter is a combination of a high impedance voltmeter and a 
constant impedance output meter. The high impedance voltmeter range is particularly con- 

venient when measuring transformer secondary voltages and as a bridging indicator where 

a high impedance is required. The constant impedance range serves as a null detector and 

as a beat indicator in the comparison of two frequencies. 

The indicating element of the DAVEN D-180 Output Meter is a copper oxide rectifying 

voltmeter calibrated to read directly in volts. Multiplier network provides a meter range of 

1, 2, 5. 10, 20, 50, and 100 times meter scale reading. On the left of the vertical center line, 

the multiplier changes the input impedance to keep resistance equal to 10,000 ohms per volt. 

On the right of the vertical center line, the impedance remains constant at 20,000 ohms. 

When measuring between 50 and 200 volts, the ability to increase the input impedance is 

particularly desirable. 

Regular Purchases of War Bonds Aid the Fight Against Inflation 

THEDAvEN COMPANY 

1 9 1 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 
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X07- uv¿k now h Ar/tii/ set 

in the interests of those concerned with 
the design and manufacture of 

Army or Navy equipment, RCA reprints this latest 

ARMY -NAVY PREFERRED LIST 
OF RADIO ELECTRON TUBES 

15 FEBRUARY 1944 

RECEIVING 
MISCELLANEOUS 

FILAMENT 
VOLTAGE DIODES DIODE 

TRIODES 
TRIODES TWIN 

TRIODES 
PENTODES 

CON- 
VERTERS 

POWER 
OUTPUT 

INDICA. 
TORS 

RECTI- 
FIERS 

CATHODE 
RAY 

CRYSTALS, 
REMOTE SHARP 

1.4 IA3 1LH4 1LE3 3A5 
3B7/1291 

174 1L4 
1LN5 
1.5 

1LC6 
1115 

3:14 
3D6/1299 
3S4 

3B 11 
3DP1 
3FP7 
5CP1 
SCP7 

5JP1 

12DP7 
12ßP7 

1N238 
1N27 

5.0 
5U4G 
SY3GT 

PHOTOTUBES 

918 
927 

6.3 6.41.5 
6H6* 

9559 006 

6ÁQ6 
6507* 
6SR7* 

2C22 
6C4 
6J4* 
6J5 
7E5/1207 

446A 

6J6 
6SL7GT 
6SN7GT 

65G7* 
6SK7* 
9003 

6Aß7* 
6AG5 
6AG7* 
6A[í;5 
6SR7* 

6S * 7 
9001 

65A7*5FP7 606G 
6L6GA 
6N7GT/G 
6V6GT/G 
6Y6G 

6E5 ß 
1005 

VOLTAGE 
REGULATORS 

083/VR-90 
0C3/ VR -105 
OD3/VR-150 

12.6 12H6* 12S07* 
125R7* 

1215G? 12SL7GT 
12SN7GT 

12SG7* 
12SK7* 

12SH7* 
12SJ7* 

72SA7* 12A6* 1629 

above 25and 25L6GT/G 
28D7 

991 25Z6ß7/ß 

TRANSMITTING MISCELLANEOUS 

TRIODES TETRODES TWIN 
TETRODES PENTODES 

RECTIFIERS 
CLIPPER 
TUBES 

GAS 
SWITCHING VACUUM GAS GRID CONTROL 

2C26 
2C44 
6C21 
15E 
VT127A 
327B 
434A 
527 
530 

801A 
809 
811 
826 
833A 
838 
1626 
8005 
8014A 
8025 

5D21 
7158 
807 
813 
814 
1625 

3E29 
815 
829B 
832A 

2E22 
803 
837 

2X2 
3B24 
5R4GY 
371B 
705A 
836 
1616 
8016 
8020 

4825 
83 
866A/866 
872A/872 

3C23 
3C31/C1B 
C5B 
884 
2050 

73 
719A 

1B32/532A 
471A 
532 

NOTE: THIS PREFERRED LIST SUPERSEDES THE ARMY -NAVY PREFERRED LIST OF VACUUM TUBES, DATED MARCH 1, 1943. 
1. The above Army -Navy Preferred List of Radio Electron Tubes sets up a group of unclassified general purpose tubes selected jointly by the Signal Corps and the Bureau of Ships. The purpose of this list is to effect an eventual reduction in the variety of tubes used in Service equipment. 
2. IT IS MANDATORY THAT ALL UNCLASSIFIED TUBES TO BE USED IN ALL 
FUTURE DESIGNS OF NEW EQUIPMENTS UNDER THE JURISDICTION OF THE 
SIGNAL CORPS LABORATORIES OR THE RADIO DIVISION OF THE BUREAU 
OF SHIPS BE CHOSEN FROM THIS LIST. EXCEPTIONS TO THIS RULE ARE 
HEREINAFTER NOTED. 
3. The term "new equipments," as mentioned in Paragraph 2 above, is taken to include: 

a. Equipments basically new in electrical design, with no similar prototypes. b. Equipments having a similar prototype but completely redesigned as to electrical characteristics. 
c. New test equipment for operational field Use. 

4. The term "new equipments," as mentioned in Paragraph 2 above, does not include: 
a. Equipments either basically new or redesigned, that are likely to be manufactured in very small quantity, such as laboratory measuring 

i nstru men ts. 
$. Equipments that are solely mechanical redesigns of existing prototypes. 
c. Equipments that are reorders without change of existing models. 

*Where direct inter- 
changeability is as- 

sured "GT" and "L" 
counterparts of the 

preferred metal tubes 
may be used. 

Miniature tubes 
(shown in Italics) 
shall be used only 
when essential to 
Service requirements. 

d. Equipments in the design stage before the effective date of adoption of this Preferred List. 
Note: The foregoing statements in Paragraphs S and 4 above are explanatory in nature and are not intended to be all-inclusive. 

5. In the event that it is believed that a tube other than one of those included in this Preferred List should be used in the design of new equipments for either the Signal Corps or Navy, specific approval of the Service concerned must be obtained. Such approval, when Signal Corps equipment is concerned, is to be requested from the Signal Corps Laboratory concerned with such equip- ment; the said Laboratory will then make known its recommendations in the matter to the Signal Corps Standards Agency where the final decision will be made and returned to the laboratory for transmittal to the party requesting the exception. When Navy equipment is concerned, the request for exception shall be addressed to the Radio Division, Bureau of Ships, Code 930-A, Navy Department. 
6. The publication of this list is in no way intended to hamper or restrict development work in the field of radio electron tubes or radio electron tube applications. 
7. This list is to take effect immediately. 
The Chief of the Bureau of Ships Office of the Chief Signal Officer Navy Department Headquarters, Army Service Forces, 

War Department 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, N. J. 
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