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.. LARGE PROJECTED PICTURE 

perfected by 

The 23.1" magnetic projection 
triode 3NP4 has a face as small as 
a compact and is only 103x" long. 

A VAST NEW MARKET OPPORTUNITY FOR 
MANUFACTURERS OF TELEVISION RECEIVERS 

NOTE THESE 10 SIGNIFICANT FEATURES 
f 

2 

Flat 16" x 12" non-reflecting pic- 
ture provides fatigueless viewing 
from less than 5 feet up. 
Wide-angle visibility - square cor- 
ners. 

3 True photographic black and white 
picture quality-no color distortion. 

4 Compact unit-even fits table model 
cabinets. 

5 Long -life, low-cost picture tube. 

Standard chassis for 10" direct - 
viewing tube system can be easily 
adapted for use with PROTEL- 
GRAM. 

7 Easy to service. 
8 High contrast ratio and broad gray 

tone range. 
9 Sipple optical adjustment system. 

iU Quality built after more than 10 
years of development. 

6 

NORELCO PROTELGRAM consists of a projection tube, an optical 
box with focus and deflection coils, and a 25 kv regulated power 
supply unit, making possible large -size home projection. More than 
ten years of exhaustive research led to the determination of the ideal 
system for reproducing a 525 -line projected picture. The optical 
components were designed to produce perfected projection for a 
16" x 12" image as the optimum picture size for steady, distant obser- 
vation and also for proper viewing at less than 5 feet. 

Other NORELCO products include standard 10" direct -viewing tubes 
and special-purpose cathode-ray tubes for many applications. 

NORTH AMERICAN 

PHILIPS 
COMPANY, ,NC. 

PROTELGRAM 

PROTELGRAM IS PICTURE PERFECTION IN PROJECTION 

NORTH AMERICAN pinups COMPANY, INC. 
DEPT. TE -8, 100 EAST 42nd STREET. NEW YORK 17, N. Y. * IN CANADA. PHILIPS INDUSTRIES L -p., 1203 PHILIPS ;GUAM E, MONTREAL 

EXPORT REPRESENTATIVE, PHILIPS EXPORT CORPORATION, 759 5. PULTON AVENUE MT. VERNON, N. Y. 
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electronics 
AUGUST 1948 

PRINTED CIRCUITS 
Miniature components and wiring fired onto ceramic plate (center-front and rear views) permit simplification of hearing -aid design (top-front and rear views). Equivalent conventionally wired chassis is shown at lower left for comparison. Photo by Mani Hans Zielke for Centralab 

TELEVISION SHADOWS 
Small .............................................Frontispiece 

lamp, placed at proposed transmitter site on relief map, illuminates line -of -sight coverage area 
WHAT'S WRONG WITH U. S. FREQUENCY ALLOCATIONS?, by Jeremiah Courtney Former Assistant General Counsel for the FCC states his case 

CITIZENS BAND TRANSCEIVERS, by William B. Lurie 76 Modified iff transponders fit FCC specifications for Citizens Service 
TESTING PHOTOGRAPHIC SHUTTERS, by S. H. Duffield and L. R. Lankes A review of the fundamental electronic circuits that have been used 

STEREOPHONIC SOUND 
88 

Cover 
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82 

Three -channel magnetic -tape recorder is used to prove feasibility of a home system using two loudspeakers 
TELEVISION RECEIVER INTERMEDIATE FREQUENCIES, by Paul F. G. Holst Recent experience indicates that the frequencies now used are too low 

FACSIMILE GOES COMMERCIAL 
97 

90 

Summary of the recent FCC authorization, the standards adopted, and the availability of equipment 
ELECTRONICS IN ASTRONOMY, by Gerald E. Kron 98 Survey of existing equipment, and notes about new devices under development 

REPELLER STORAGE TUBE, by H. Klemperer and J. T. deBettencourt 104 Operation of storage tube that distinguishes signal from noise is described 
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PICTURE -MODULATED TELEVISION SIGNAL GENERATOR, by Allan Easton 110 Circuits and performance data of a signal generator for receiver production tests 

CERAMIC DIELECTRIC MATERIALS, by B. H. Marks 116 New materials, not to be confused with porcelains and steatites, have many potential uses 
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AND HERE'S REAL UNIFORMITY 

Calibration Inspection slips, 

packaged with each Norwood 

Director, show uniform high 

accuracy of the product. 

s _ , 

* 

rd 
¡n 

N° meters 

expos ire 

Leading photographers, both amateur and professional, 
have given this new American Bolex product astonishing 
acceptance throughout the nation. This proves that they 
were quick tc. understand the revolutionary light -gathering 
Principle of the Director's unique Photosphere; quick to 

appreciate its beauty and compactness of design, its sim- 
plicity of operation and its unexcelled accuracy. 

Marion alone was chcsen to engineer and manufacture 
this superb light measuring instrument because of Marion's 
recognized reputation far producing trouble -free meters. 

Whether a complete product or a component part of 

your product, Marion "Special Instruments" offer in- 

creased sales appeal. This special Marion service can 

give your product real sales advantages over competition. 
When you want it engineered to the application and manu- 
factured to quality specifications write, wire or telephone. 

THE NAME "MARION" MEANS THE MOST IN METERS 

Write for compete information 

MARION ELECTRICAL INSTRUMENT COMPANY 

MANCHESTER, NEW HAMPSHIRE 
Export Division, 458 Broadway, New York 13, U. S. A., Cables MORHANEX 

IN CANADA: THE ASTRAL ELECTRIC COMIANY. SCARBORO BLUFFS, ONTARIO 

August, 1948 - ELECTRONICS 
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BLACK 
Here are positive line working prints that are amazingly clear and easy to 

read. Every detail on the original pencil drawing is reproduced in crisp, dense 
black lines that stand out in sharp contrast against the white background. 
It has been the goal of K&E in developing Heliost, to bring you a better, more 
dependable line of dry diazo reproduction materials than had ever been made 
before. To achieve this, K & E established a new, modern plant for the manu- 
facture of Helios materials exclusively. We not only make the finished products -but we manufacture, to our own exacting standards, the required color -forming 
components. You see the results whenever you make prints on Helios papers, 
cloths or films-for their consistently high quality is due to the fact that, from 

start to finish, Helios materials are made 

partners in creatin with the skill, care and vigilance charac- 
teristic of K & E throughout 81 years of 
making drafting and reproduction ma- 
terials and equipment. 

You can make positive line working prints on black line, blue line or maroon line 
opaque Helios papers or cloth directly from original drawings, layouts, letters, 
documents, forms. Or you can save your originals and reproduce positive line 
working prints directly from positive line intermediate originals on Helios trans- 
parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. J., 
or ask your K & E Dealer or K & E Branch for a demonstration. Remember .. . 
you're positive with Helios! 

Drafting, 
Reproduction, 

Surveying Equipment 
and Materials. 

Slide Rules, 
Measuring Tapes. 

f 

fReg. U. S. Pat, Off. 

ELECTRONICS - August, 1948 
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KEUFFEL & ESSER CO. 
EST, 1867 

NEW YORK HOBOKEN, N. J. 

CHICAGO ST. LOUIS DETROIT SAN FRANCISCO 
LOS ANGELES MONTREAL 
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SINGLE SIDEBAND RADIO SYSTEMS .. . 

How single sideband conserves power 

THIS IS DOUBLE SIDEBAND 

Voice modulation of carrier 
produces two beat frequen- 
des-the sum and the dio 
ferente of carrier and voice 
frequencies. Transmitter is 

called on to produce both 
sidebands in addition to 
carrier. This is inefficient in 
use of frequency spectrum 
and wastes power. 

THIS IS SINGLE SIDEBAND (carrier reduced) 

One sideband ìs suppressed 
by filters and carrier is 
reduced. Power thus saved 
is available for remaining 
sideband. This method 
of transmission conserves 

space in frequency spec- 
trum, requires only a frac- 
tion of the power of double 
sideband, and provides on 
improvement of 9 db in 
signal-to-noise ratio. 

This system was originated and perfected by 

Bell Telephone Laboratories and Western Electric 

r"ß'11íF RESEARCII that resulted in single sideband 

1 started at Bell Telephone Laboratories as early as 

1915, when speech was first successfully transmitted 

overseas by radio. To improve the quality of voice 

reception, Bell scientists began studies of the funda- 

mental nature of voice modulation. They proved that 

the radio transmitter was handling two similar versions 

of the voice (the sum and difference beat frequencies) 

in addition to the carrier. 

Question: Could one of the sidebands be 

suppressed-thereby increasing efficiency? 

For the answer, new tools were needed and were forged 

by other Bell scientists: a balanced modulator that will 

reduce the carrier to any desired degree; an electrical 

Single Sideband is used on these Bell System overseas circuits 

`i11Sa1 RapS(G 

BELL TELEPHONE LABORATORIES 
World's largest organization devoted exclusively to research 

and development in all phases of electrical communications. 

August, 1948- ELECTRONICS 
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. . Bell System Voice Links with the World 

wave filter that could accurately select one sideband 
and suppress the other; a very stable carrier frequency 
source and many other devices were originated. This 
accomplished, first transatlantic test of single sideband 
radio was carried out January 14, 1923. 

1927 marked the entry of single sideband into com- 
mercial two-way long -wave radiotelephony, and the 
development by Bell Laboratories of crystal -controlled 
oscillators soon made possible its extension to short- 
wave communications. 

Today one single sideband transmitter can simulta- 
neously transmit as many as three separate radiotele- 
phone conversations, using but little more frequency 
space than would be required for one double sideband 
voice transmission. Now, single sideband equipment- 
originated and perfected by Bell Laboratories, built by 
Western Electric-joins the U. S. with practically all 
major points throughout the world by radiotelephone. 

11111111111 

The birth and growth of single sideband 

1915. Bell engineers analyze nature of frequency band 
fcd into antenna In voice -modulated transmission. 

1918. Bell System makes first commercial application 
of single sideband, in carrier telephony. 

1923. Bell System makes first transatlantic single 
id el, and voice transmission. 

1927. Single sideband enters radiotelephony field 
with opening of long -wave U.S.-England link. 

1928. First commercial short-wave transatlantic single 
r.ideband radiotelephone circuit opened. 

1930-1939. Single sideband service to South America, 
Honolulu, Paris, Manila. 

1941-1945. Single sideband equipment built by 
Western Electric extensively used by Armed Forces, as 
well as government agencies. 

1945-1948. Many more Western Electric single side - 
lid nd radio systems put in service throughout the world. 

1111111111113111111111111111111111.11131 

#1íj/',2 
NEWEST IN SINGLE SIDEBAND 

the economical, low -power LE System 
TATEST development in single sideband is the coin - 

I pact, low -power Western Electric LE System. Like 
the higher -powered LC now in wide use, the new LE is 
built to Bell System specifications for operation with a 
minimum of maintenance. 

The LE System consists of three self-contained units : 

transmitter, receiver and control terminal. New elec- 
tronic speech privacy equipment is incorporated into 
transmitter and receiver. 

With the LE System, the Bell System now makes use 
of the demonstrated advantages of single sideband in 
the field of medium -distance radiotelephony. 

-QUALITY COUNTS- 
LE-Ti Transmitter LE -R1 Receiver B4 Control Terminal 

LE Single Sideband equipment is distributed outside the U.S., Canada 
and Newfoundland by Westrex Corp., 111 Eighth Ave., New York, N. Y. 

Western Electric 
Manufacturing unit of the Bell System and the 
nation's largest producer of communications equipment. 

ELECTRONICS - August, 1948 
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These Three 
ALLIED POWER RELAYS 

FROM SINGLE -POLE TO FOUR -POLE 

TYPIFY ALLIED VERSATILITY 

3 -POLE & 4 -POLE 

"PO" TYPE RELAY 

This medium power 
relay is supplied with 
contact arrangements up 
to 4 -pole double -throw. 
Standard silver contacts 
rated at 15 amperes for 
24 volts DC or 110 volts 
AC non -inductive. Coil 
rating 2.5 watts up to 
112 volts DC and 10.5 
volt-amperes up to 230 
volts AC. Dimensions: 3 - 

pole 2-1/4" x 1-7/8" x 
1-5/8". 4 -pole 2-1/4" x 
1-7/8" x 2-3/16". 

Like all Allied Relays, 
types "AS," "BO" and "PO" 
may be had hermetically 
sealed, with choice of stand- 
ard octal plug-in base or 
solder -type terminals. 

For complete information 
on these and other Allied 
Relays, write for latest 
Bulletin. 

SINGLE -POLE 

"AS" TYPE RELAY 

This small, light -weight po- 
wer relay is supplied with 
single or double -throw contacts. 
Standard silver contacts rated at 
5 amperes for 24 volts DC or 
110 volts AC non -inductive. 
Coil rating 1 watt up to 95 
volts DC and 3.5 volt-amperes 
up to 230 volts AC. Dimen- 
sions: 1.3/8" x 1-5/8" x 15/16". 

DOUBLE -POLE 

"BO" TYPE RELAY 

This all-purpose power 
relay is supplied with 
single or double -throw 
contacts. Molded insula- 
tion throughout. Standard 
silver contacts rated at 15 

amperes for 24 volts DC 
or 110 volts AC non -in- 
ductive. Coil rating of 2.5 
watts up to 112 volts DC 
and 4.5 volt-amperes up 
to 250 volts AC. Dimen- 
sions: 1.7/8" x 1.13/32" 
x 1-5/8". 

NEW RELAY GUIDE 

This new folder shows 24 small, 

compact Allied Relays with a 

carefully detailed table of 

characteristics and specifica- 
tions. Write for YOUR free 

copy today. 

ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, NEW YORK 

August, 1948- ELECTRONICS 
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RIM DRIVE DUAL SPEED PHONOMOTORS! 
For the NEW 331/3 R. R M. RECORDS 

MODEL DR-Deluxe model 4 pole, 
shaded pole motor designed for use 
in all high-grade instruments in 
which the ultimate in performance 
is desired. Novel speed change 
mechanism is both simple and posi- 
tive in operation. 

MODEL DM - Compact low cost 2 
pole, shaded pole motor designed 
for portables, table models, and 
other instruments in which space is 
an important factor. Ingenious speed 
change mechanism incorporates 
highest quality molded rubber belt. 

Another Genera! Industries' first ... low cost, dual speed 
phonomotors tha: will play both the new 331/2 R. P. M. and 
conventional 78 1{. P. M. records. Both motors have external 
speed change control levers ... both are engineered and built 
to the same high quality standards which distinguish all 
phonomotors, recorders and record changer -recorders in the 
famous GI Smooth Power line. 

Complete information about this newest development in the phonomotor 
industry is available upon request. Write or wire today to: 

The GENERAL INDUSTRIES Co. 
DEPT. B ELYRIA, OHIO 

ELECTRON ICS - August, 1948 
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,%t?%f. HOW TO PRODUCE 

4475Wees WESTINGHOUSE 

WIDE, STEPLESS SPEED RANGE 

AUTOMATIC SPEER REGULATION 

SMOOTH, FAST ACCELERATION 

AUTOMATIC CURRENT LIMITATION 

www.americanradiohistory.com



BETTER, FASTER, CHEAPER 

ELE C'ONIC CONTROL 

MOT-O-TROL. . . a wide, stepless speed 

control for d -c motors from a -c power line 

You get complete motor control from a single 
control station with Westinghouse Mot-O-Trol 
-a new development that provides a wide, 
stepless range of speeds for d -c motors operated 
from alternating current. Mot-O-Trol starts 
motors. It brings them up to preset speed 
smoothly and rapidly. It permits wide change 
of speed at any time. It regulates speed under 
varying loads. It applies dynamic braking for 
stopping. It reverses motors. Mot-O-Trol pro- 
vides precise control in a packaged drive that 
needs no additional equipment. It can be mount- 
ed on or built into machines. 

Today, Mot-O-Trol versatility is solving drive 
problems in nearly every industry. In yours, too, 
there may be an application where exacting con- 
trol will step up the efficiency of men and ma- 
chines. Investigate Mot-O-Trol advantages to- 
day. Get all the facts ... the complete story. Call 
your nearest Westinghouse representative and 
ask for booklet B-3256 or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J.60679 

Mot -O -Trot cabinet 

for 15 hp drive 

CHECK THESE 

MOT-O-TROL FEATURES 

Smooth, automatic acceleration. Current 
limit is preset to suit load requirements. 
Finger-tip speed control on one small 
dial. 
Minimum number of circuits and 
industrial type components. 
Constant torque-low to base motor 
speeds. 
Constant horsepower-base to higher 
speeds. 
Protection against overloads, low voltage 
and field failure. 

W7estinhouse 
PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 

Mot-O-Trol-the complete packaged adjustable spee rive 
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Designed for Television Use 

(ffor 
operation up to 450 volts at 85° C.) 

With some 7 Mimes as many components in a television receiver 
as in the average radio the possibility of service calls is greatly 
increased. The new SPRAGUE ELECTROLYTIC line offers the 
first practical solution to this problem. 

Designed for dependable operation up to 450 volts at 85° C. 
these new units are ideally suited for television's severest electro- 
lytic assignments. Every care has been taken to make these new 
capacitors the finest electrolytics available today. Stable operation 
is assured even after extended shelf life, because of a new proces- 
sing technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu- 
facturing facilities. More than ever before your judgment is con- 
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR 
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC 
APPLICATIONS! Sprague Electric Company invites your inquiry 
concerning these new units. 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASS. 

PIONEERS O 
SPYRACU ECapacitors 

* Koolohm Resistors 

ELECTRIC AND ELECTRONIC PROGRESS 
*Trademark. res. U. 9, eat. Office f 

10 
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CORDITIS-FREE CORDS 

BY Belden 
0194g. ReIdea Manufacturing Co., Chicago, III. 

WIREMAKER 
FOR INDUSTRY 

ELECTRONICS - August, 1448 
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ST AND AR 
ED 

C ALIBR 
AT 

TEST 
FREQUENCIES 

TO 1,0 

AxDON 

STANDARD CALIBRATED 
FREQUENCY RECORDS 

10 C.P.S. TO 14,000 C.P.S. 

London Gramophone Corporation offers to all 
technicians associated with the audio -frequency 
reproduction art, an album set of three, double - 
sided, 12", 78 r.p.m. records covering the fre- 
quency band of 10 c.p.s. to 14,000 c.p.s. 

Two records, each covering 10 c.p.s. to 14,000 
c.p.s. are "gliding tone" recordings, one of which 
is cut to the standard "LONDON" recording 
characteristic while the other employs a flat 
characteristic from 14,000 c.p.s. to 400 c.p.s., 
with quoted levels below 400 c.p.s. The third 
covers 30 c.p.s. to 14,000 c.p.s. in 18 bands of 
steady tones. The fullest attention has been paid 
to accuracy of the stated frequencies and their 
recording levels; full technical data, with fre- 
quency/level curves, is given in the liners of 
the album. 

These discs are manufactured from the stand- 
ard "LONDON" high (22%) shellac content 
"mix" which ensures the extremely hard surface 
essential for hard life and the avoidance of dis- 
tortion at the higher frequencies, arising from 
"give" of groove walls when pliable disc mate- 
rial is used. 
This album set is ready for immediate delivery, post paid 
upon receipt of remittance of $15 or will be sent C.O.D. 
for $15 plus charges, direct from:- 

THE LONDON GRAMOPHONE CORP. 
Technical Division 

16 West 22nd Street, New York 10, N.Y. 

IMPORTED 
I I 

0117.00.21 
% 

I 1111 
FUEL RANGE RECORDING 

August, 1948- ELECTRONICS 
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RCA WR -39A Television Calibrator RCA WR -59A Television Sweep Generator RCA WO -58A Television Oscilloscope 

THE RCA TV TRIO ... 
for Production and Laboratory use 

a complete set-up for the precision 
alignment of television receivers 

The new RCA Television Calibrator, Sweep Generator, 
and Cathode Ray Oscilloscope are high -precision instru- 
ments incorporating design features which reflect the wide 
experience of RCA engineers in television. The RCA TV 
Trio provides a complete set-up for testing and aligning 
television receivers in the laboratory or in production 
and quality -check positions. 

RCA Television Calibrator WR -39A has two crystal oscillators for 
establishing the calibrator frequency. The marker oscillator 
operates on fundamental frequencies in all bands, and provides 
markers at all TV frequencies. An easy -reading scale enables 

eik 

quick crystal -harmonic identification, and a built-in speaker is 
prcvided for zero -beat indication. 

RCA Television Sweep Generator WR -59A covers all broadcast 
television channels, TV- and FM -if bands. All ranges employ 
fundamental signals, are pre-set, and can be quickly selected 
by means of a band switch. Sweeps are provided for both 
10.7 -Mc. and 25.75 -Mc. if bands, and for video channels to 
10 Mc. Amplitude variation is less than 1 db. The piston at- 
tenuator has a maximum ratio of 20,000/1. 

RCA Oscilloscope WO -58A has a flat response from 5 cycles to 
2 Mc., with less than 2 per cent tilt and overshoot, and rise time of less than 0.15 microsecond. It displays all TV sync. signals accurately, and is easily calibrated for use as a peak - to -peak voltmeter. A phase -shift control is provided. 
For complete technical data on the RCA Television Trio, see your RCA Test Equipment Distributor, or write RCA, Com- mercial Engineering, Section HY40, Harrison, N. J. 

Available from your RCA Test Equipment Distributor. 

RADIO CORPORATION of AMERICA 
TEST AND MEASURING EQUIPMENT HARRISON, N. J. 

ELECTRONICS - August, 1948 
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Centralab reports to 

TC Tubular 
Capacitors 

Disc "Hi -Kap" 
Capacitors 

TC "Hi -Kap" 
Capacitor 

Tubular Capacitor 

*"Couplates" 

Disc "Hi -Kap" 
Capacitors 

TC "Hi -Kap" Capacitor 

Disc "Hi -Kap" 
Capacitors 

Disc "Hi -Kap" 
Capacitors 

Disc "Hi -Kap" 
Capacitor 

* Centralab Pirted Electronic Circuits! "Coupla -e" cons'sts of a plate load 

resistor, grid resisio., Flute by-pass capacitor and coupling capacitor. "Filpec" 

combines two ccpmátoirs and one resister into a balanced diode load filter that 

is lighter and smaller tian one ordinary capacitor. 

Simplified wiring and assembly ... fewer individual components 

. - . fewer leads to be soldered - these are just a few of the 

advantages you get with CRL Printed Electronic Circuits! That's 

why Stewart -Warner uses them, and that's why you will want to 

14 

Chassis Courtesy Steuart-n,rner Corp. 

see and test them yourself. For quality performance, depend- 

ability and long life, Stewart -Warner also uses Centralab's Slide- 

STritch, Ceramic Disc and Tubular Hi -Kap Capacitors. See your 

CRL Representative, or write for complete information. 

August, 1948- ELECTRONICS 
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Electronic Industry 

2 
Using PEC, new Beltone Hearing Aid 
is smaller, lighter, combines 45 parts, 
including capacitors and resistors into 
one compact chassis. 3 

Let Centralab's complete Radiohm line take care of your special needs. Wide range of variations: Model "R" - wire wound, 3 watts; or composition type, 1 watt. Model "E" - composition type 1/4 watt. Direct contact, 6 resistance tapers. Model "M"- composition type, 1/2 watt. For complete information, write for Bulletin 697. 

4 
Centralab's revolutionary, new Slide Switch offers improved AM and FM perform- ance! Flat, horizontal design saves valuable space, allows short leads, convenient location to coils, reduced lead inductances for increased efficiency in low and high frequencies. Rugged, efficient. Write for Bulletin 953. 5 

High quality, long life, dependability - that's the reason more manufacturers 
are switching to CRL'S Hi -Kap Ceramic 
Capacitors. 

LOOK TO CENTRALAB IN 1948! First in component research that means lower costs 
for the electronic industry. If you're planning new equipment, let Centralab's sales 

and engineering service work with you. Get in touch with Centralab! 

DIVISION OF GLOBE -UNION INC., MILWAUKEE, WIS. 

ELECTRON ICS - August, 1948 
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ASSURING 

Top PrSacÑrn 
from ELECTRIFIED MACHINES 

By integrating the WESTON "per -cent load" ammeter or wattmeter 
into the machine, designers now make it easy for operators to 

secure optimum production from machine tools and other motor - 

driven equipment. This instrument continuously provides opera- 

tors with the following indications: 

MAXIMUM SAFE LOAD ... reduces tool breakage. 

CHANGING LOAD... indicates need for sharpening or resetting 
tools, redressing grinding wheels, etc. 

OVERLOAD ... permits corrections before serious troubles occur. 

Installed on milling machines, grinders, polishers, turret lathes, 

automatics, etc., the "per -cent load" indicator is proving a valuable 
aid in increasing production ... providing uniformly high quality 
with fewer rejects ... assuring longer life from motors and tools. 

Consult your nearest WESTON representative, 
or write Weston Electrical Instrument Corp., 
618 Frelinghuysen Ave., Newark 5, N. J. 

WEBTON 

Albany Atlanta Boston Buffalo Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Jacksonville Knoxville Little Rock Les Angeles Meriden Minneapolis Newark 

New Orleans New York Philadelphia Phoenix Pittsburgh Rochester San Francisco Seattle St. Louis Syracuse In Canada, Northern Electric Co.. Ltd., Powerlite Devices, Ltd. 

August, 1948 - ELECTRONICS 
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SB -1 
* it's the....CONTROL 

AND 
TRANSFER 

SWITCH 

Approximately 
full size 

DESIGN engineers already have utilized the 
SB -1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a -c or d -c. 

Standard parts and a simple basic design mean 
longer life and low initial cost. There's a standard 
SB -1 for most jobs. If a standard can't satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 

A variety of attractive switch handles, and 
water -tight, dust -tight, oil -immersed, fabricated - 
metal, or explosion -proof housings are available to 
fit your particular installation problems. 

Your nearest G -E sales representative will be 
glad to assist you in the selection of an SB -1. Also, 
ask him for a copy of GEA -4 746 which gives ad- 
ditional information about the SB -1, or write to 
Apparatus Department, Section 856-6, General 
Electric Company, Schenectady 5, New York. 

GENERAL ELECTRIC 
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SPECIILT1' 

CAPACITOR,S 

These publications will be of value to you. GEA-640B-an 
interesting picture story on capacitors. GEA -2621 and -4357 
on d -c capacitors. GEA -2027 on general a -c capacitors. 
GEA -2526 and -4655 on ballast capacitors. Write Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 
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THE E are your capacitors. By and large, 

they are the result of challenges nase on 

the drawing boards of your equipment de- 

sign engineers-challenges that have led 

us to new conceFts in capacitor develop- 
ment .ana design. 

We have made contributions-the in- 

troduc =ion of the liquid dielectrics Pyranol 
and L2ctronol, the development cf thin 

kraft paper and Lectrofilm, and the use of 
silicone rubber bushings and gaskets-all 
evidences of our efforts toward smaller 
size, lower weight, higher quality, and 
lower -cost car acitors. 

But basically these capacitors have been 
built to meet your needs. We hope sin- 
cerely that you will call upon us whenever 
we can be of assistance. 

GENERAL ELECTRIC 
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SERVICE -PROVED 
COMPONENTS 

Available Over Wide Range of Ratings 

The extensive experience gained 

by Get,eral Electric in design and 

manufacture of electronic compo- 

nents for the 

builders o commercial 

s is 

available to but 
many 

electronic equipments. In 

cases the range of available ratings 

is wider than ever before. 

PULSE TRANSFORMERS, 
OIL -FILLED. 

HERMETICALLY 
SEALED 

Pulse transformers for 

use with either hard - 

tube or line -type 
modulators Available 
in voltage ratings of 

10 kv or above.These 

units are de or 

radar applications, 
stepping up or down, 

impedance matching, 

phase reversing and 

plate -current meas- 

urements Also 
physics for nuclear P Y 

search work. television 

and numerous special 

applications in cnd out 

of the communizations 

field. 

GENERAL 

RESONANT REACTORS, 
OIL -FILLED, 

HERMETICALLY 
SEALED 

Resonant -charging re- 

actors, accurately 
designed and con- 

structed for radar 

service. Usually re- 

quired in ratings of 

40 kv and below, 1 

ampere and below 

and 300 henries and 

below. Higher ratings 

are being built, and 

can be considered. 

When required, small - 

and medium -size de- 

signs can be provided 

with 3 to 1 range of 

inductance adjustment. 

FILAMENT TRANSFORMERS, 
OIL -FILLED, 

HERMETICALLY 
SEALED 

Filament transformers 

available with or without 

tube socket mounted inte- 

gral with the high -voltage 

terminal. Low capacitance. 

Ratings to match any tubes; 

insulated to practically 

any required level. 

For price and delivery on the above components, write your 
nearest General Electric Apparatus Office or direct to General Elec- 
tric Company, Capacitor Sales Divisions, 16-215, Pittsfield, Mass. 

ELECTRIC 
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/he core" 
offlec/roni?s 

GA&F. 
Carbonyl Iron Powders 

Used chiefly for cores in high frequency magnetic 
fields, G. A. & F. Carbonyl Iron Powders are espe- 
cially high in iron content, and free from disturbing 
non - ferrous metals. The individual particles are 
spherical. Some grades contain agglomerates of 
several particles. Microphoto above: Grade TH at 
350X. Average particles of this grade have a diameter 
of 5 microns. 

fI-F and H -F applications of G. A. & F. Carbonyl Iron Powders 
include: I -F transformer cores, H -F adjusting cores, AM 
inductance tuning cores, TV wave trap cores, short-wave 
transmitter tank coil cares, direction finder loop antenna cores, 
carrier telephony cores and cups. Photo above: "K -Tran," 
revolutionary top quality I -F transformer, only possible with 
cores of G. A. & F. Carbonyl Iron Powder. 

+1.0 

Pe.ern. 
Permeability 

o 

-1.0 
30 50 10 90 110 130 °F 

G. A & F. Carbonyl Iron Powder advantages: Low eddy 
emo current, residual, hysteresis losses (resulting in higher 

Q). Excellent temperature and magnetic stability. Sav- 
ings (as against air -cored coils) in volume, weight, wire 
length. Graph above: the small permeability change due 
to temperature of uncompensated toroids of G. A. & F. 
Carbonyl Iron Powders, Grades E, TH and SF. 

Made by exclusive carbonyl process: CO gas and iron ore form liquid iron 
penta carbonyl. Decomposed by heat into powdered iron, CO gas. Two 

unique results: chemically pure iron penta carbonyl and spherical iron 
powder particles. Photo above: Hortonsphere for storing CO under pressure. 

Ask your core manufacturer about Carbonyl Iron 
Powders. Or write to: 

ANTARA PRODUCTS 
444 Madison Avenue 

New York 22, N. Y. 

Department 82 

Carbonyl Iron Powders are an Antara® Product 
of General Aniline & Film Corporation 

ELECTRONICS- August, 1948 17 
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TOROIDAL COILS 
The solution of filter 
network problems, has 
been greatly simplified 
through the use of 
toroidal coils wound on 
molybdenum permalloy 
cores. Design engineers 
have learned to depend 
upon them since dis- 
covering that only these 
toroids possess all the 
necessary qualities of a 
good high "Q" coil. 

TOROIDAL COIL 

FILTERS 

Of the 30 different items now 
being manufactured, the most 
available types now being sup. 
plied are: 
TYPE RANGE 

TC -1 Any Ind. up to 10 HYS 
TC -2 Any Ind. up to 30 HYS 
TC -3 Any Ind. up to 750 MHYS 

Be sure to state desired 
inductance. 

TC -7 -..., 

TC-: 

~ C_ . ' 

I 

, 

FREQUENCY- CYCLES 

M 

Our toroid filters have become a 
by -word in every phase of elec- 
tronics where only the best results 
are acceptable. Toroidal coils 
wound on MOLYBDENUM PERM - 
ALLOY DUST CORES are the 
primary basis for our success in 
producing filters unexcelled in per- 
formance. We are producing toroi- 
dal coil filters which consistently 
demonstrate the value of toroidal 
coils. These filters cannot be 
matched in stability, accuracy and 
sharpness by filters made with the 
usual laminated type of coil. 

ALL INQUIRIES WILL BE PROMPTLY HANDLED 

WRITE FOR OUR CATALOGUE 

o 

I0 

20 

30 
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/4\ 
Aivutell e.,paie 

DESIGNERS AND MANUFACTURERS OF ELECTRONIC PRODUCTS 

45 WARBURTON AVE.. YONKERS 2. N. Y. 

CABLE ADDRESS "BURNELL 

I 
º 
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2000 4000 6000 
FRECUENCY, CYCLES PER SEC 

OW YOU CAN INSURE 

ow energy .loss 
,. 
cot h. 

ARMCO Thin -Gage Electric Steel-a 
war -born development of ARMCO Re- 

search-is making its mark in the 
development of magnetic cores for 
television, radar, sonic detection, and 
many other high -frequency devices. 

Whenever applications involve 
changes in magnetic flux equivalent 
to frequencies from 400 to as high as 

1,000,000 cycles per second, this steel 

has five definite advantages: 
1. Supplied in coils suitable for 

h frequencies 

high-speed punching operations or 
for winding into cores. 
2. Skin -effect does not become ap- 

preciable at high frequencies because 

thicknesses as light as 1 or 2 mils are 
obtainable. 
3. Considering the gage and insu- 

lation on both sides, the stacking fac- 

tor is high. Four hundred sheets of 
.002 -inch insulated steel make a stack 

only 1 inch high. 
4. CARLITE Insulation, formed by a 

new surface treatment developed by 

Armco, effectively insulates each lam- 

ination and assures minimum inter - 
lamination loss. 

5. Hysteresis is unusually low for 
such thin steel. 

Write us for further information 
pertaining to your specific products. 
Just address the Armco Steel Corpo- 
ration, 208 Curtis Street, Middletown, 
Ohio. 

EXPORT: THE ARMCO INTERNATIONAL CORPORATION 

Ptmco ARMCO ELECTRICAL STEELS 

ELECTRON ICS - August, 1948 19 
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REVERE SHEET AND STRIP 

FOR DRAWN PARTS 

FOR all products to be made by drawing, 
stamping and similar sheet metal operations, 

Revere sheet and strip of copper or brass offer 
maximum ease of fabrication. Not only are these 
metals naturally ductile, but they benefit further 
from the metallurgical skill which Revere has 
gained in 147 years of experience. 

In composition, mechanical properties, grain 
size, dimensions and finish, you will find Revere 
metals highly uniform. They enable you to set 
up economical production methods and adhere 
to them. They can help you produce better 
products at faster production rates, with less 
scrap and fewer rejects. 

Revere copper, brass and bronze lend them- 
selves readily to the widest variety of finishing 
operations-polishing, lacquering, electro -plat- 
ing. With these superior materials it is easy to 

make radio shields and similar products beau- 
tiful as well as serviceable. 

That is why wise buyers place their orders 
with Revere for such mill products as-Copper 
and Copper Alloys: Sheet and Plate, Roll and 
Strip, Rod and Bar, Tube and Pipe, Extruded 
Shapes, Forgings-Aluminum Alloys: Tubing, 
Extruded Shapes, Forgings-Magnesium Alloys: 
Extruded Shapes, Forgings-Steel: Electric 
Welded Steel Tube. We solicit your orders for 
these materials. 

COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich. 

New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 

20 August, 1948- ELECTRONICS 
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PRÖBLE'4: 
How to overcome size 2nd weight lim- 
itations of ordinary electronic compo- 
nents and design a smaller, lighter 
Beltone hearing aid. 

REAR VIEW of Beltone PEC unit is shown 
above. Note ceramic disc capacitors, "printed" 
silver leads and resistors (black paths). See 
below for schematic diagram of entire Printed 
Electronic Circuit. 

ELECTRON ICS - August, 1948 

How Beltone uses Centralab's 
"Printed Electronic Circuit" to design 

and manufacture the 
"world's smallest hearing aid" 

SOLUTION: 
Using Centralab's "Printed Electronic 
Cirait", 45 parts, including capacitors 
and resistors, have been combined 
into one compact chassis. 

RESULT: 
-he new, vastly improved 1948 Bel- 
lone Hearing Aid-smaller and lighter 
with improved performance and im- 
portant production savings. 

Models courtesy of Beltone Hearing Aid Co., Chicago 

* Centralab's "Printed Electronic Circuit" - Industry's newest method for 
improving design and manufacturing efficiency! 

FOR USE where miniature size is of the utmost importance, nothing 
has ever been offered to manufacturers of electronic equipment 

which combines ruggedness, dependability and resistance to humidity 
and moisture in such a small unit package. That's what engineers of 
the Beltone Hearing Aid Co., Chicago, say about CRL's Printed 
Electronic Circuit, and that's what you will say when you have seen 
and tested this amazing new electronic development. 

Integral ceramic construction: Each Printed Electronic Circuit is an 
integral assembly of "Hi -Kap" capacitors and resistors closely bon ded 
to a steatite ceramic plate and mutually connected by means of me- 
tallic silver paths "printed" on the base plate. All leads are always the 
same length, each plate is an exact duplicate of the original or "master". 

This outstanding new hearing aid development, illustrated above, 
was the product of close cooperation between Centralab and Beltone 
engineers. Working with your engineers, Centralab may be able to fit 

its Printed Electronic Circuit to your specific needs. Write for complete 
information, or get in touch with your nearest Centralab Representative. 

Division of GLOBE -UNION INC., Milwaukee 
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pijSTICOt4 
Plastic Film Oil -Filled 

CAPACITORS 
- 

I. More Economical 
2. Smaller -Lighter 
3. Better Electrical Characteristics 

1. MORE ECONOMICAL 

MFD. VOLTS DC 
List Price List Price 

SAVING PAPER CAPACITOR PLASTICON AOC 

10 1000 $15.18 $10.67 $4.51 

4 2000 13.67 9.24 4.43 

2 3000 22.78 15.40 7.38 

1 4000 33.54 27.50 6.04 

2 5000 48.73 41.25 7.48 

Above are typical examp es. 

PLASTICONS are the result of technological advances . . . cost less to manufacture, give better performance. 

2. SMALLER - LIGHTER 

MFD. 
VOLTS 

DC 

Approx. Weight Approx. Cubic Dimensions 

PAPER CAPACITORS PLASTICONS 
PAPER 

CAPACITORS 
PLASTICONS 

10 1000 1.95 lbs. 1.7 lbs. 31 cu. In. 30 cu. in. 

4 2000 2.0 1.23 31 23 

2 3000 2.0 1.21 31 19 

1 4000 1.77 .94 28 19 

2 5000 5.2 2.9 70 60 

3. BETTER ELECTRICAL CHARACTERISTICS 

Paper Capacitors Plasticons 

Power Factor at 85°C 
60 cycles 0.7% 0.3% 

Resistance at 85°C 
megohms per Mfd. 40 100 

Capacitance/Temp. Coefficient - 40°C = 73% - 40°C = 94% 
100% at 25° +85°C=97% +85°C=103% 

PLASTICON CAPACITORS given are Type AOC, mineral oil filled. 
PLASTICON ASC silicone filled have better characteristics. 
Paper Capacitors given are chlorinated diphenyl impregnated. 

;onílenser Products (ompany 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 

MANUFACTURERS of GLASSMIKE CAPACITORS and HIGH VOLTAGE POWER SUPPLIES. 
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Making 
Light Work 

of a 
Light Fixture 

Winding 

One girl winds 18 coils at once .. . 

one machine turns out 1600 a day 
This girl is winding 18 paper -insulated coils at the 

same time, and she produces, on this one machine, 
1600 coils per 8 -hour day. Each coil-for a fluores- 
cent ballast - contains 1328 turns of No. 28 wire. 

The machine is the No. 105 Universal Coil Wind- 
ing Machine which can handle up to 28 coils in 
stick form at one time. Paper is injected automati- 
cally without retarding winding speed, and the 
accurate timing eliminates error and rejects. A sen- 

sitive counting mechanism stops the machine when 

ELECTRONICS - August, 1948 

the coil is full. Output is further increased by greater 
efficiency in handling completed coil sticks through 
the group -transfer of wires to a new arbor. 

Features for Quality Winding 
Sensitive "strap -type" tensions insure smooth flow of 
finest wires. 
Uniform overlap of insulating paper at all coil diameters. 
Double paper supply, straight -edge delivery shelf and 
V-shaped guide -plates promote smooth feeding of paper. 
Automatic precision counter assures exact wire -turn 
control. 

Write for Bulletin 105L, Universal Winding Company, 
P. Box 1605, Providence 1, R. I. 

23B-7-2 

FOR WINDING COILS IN QUANTITY 
ACCURATELY . . . AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 

23 
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FEDERAL 
BROADCAST EQUIPMENT 

... An Outstanding Line Offering 
Finest Performance and Real Economy 

In standard AM and FM transmitters..TV transmitters 
for low or high band operation .. square loop antenna 
... special new developments including Studio -to - 
Transmitter Links...Dummy Antenna...TV Monitors... 
High Power Transmitting and Rectifier Tubes. 

You can count on Federal Broadcast Equipment-from a complete 
system to an individual installation. Federal Broadcast Equipment 
brings you the latest in engineering technique and practice ... high 
quality of materials ... precision craftsmanship of the highest order. 
There is real economy in both initial cost and operation. And you are 
assured of the finest performance, because Federal. sees every job 
through. This Federal policy upholds a reputation established by 
more than 38 years of continuous achievement in the radio trans- 
mission field. 

FEDERAL'S FM 10 KW Transmitter, officially 
approved by the FCC, has the exclusive "Freque- 
matic" FM Modulator. It reduces distortion and 
noise well below RMA specifications, and stabil- 
izes mean carrier frequency within 0.001 per cent 
of assigned value. This transmitter combines out- 
standing fidelity with economy, accessibility and 
highly dependable performance. 

FEDERAL'S Trans- 
mitting Tubes pro- 
vide long service. They 
stand up under severe 
operating conditions, 
and maintain original 
characteristics for life. 

FEDERAL'S TV Monitor 
meets all FCC require- 
ments. Designed for long 
service life, it accurately 
measures video carrier fre- 
quency, and monitors sound 
carrier and modulation. 

HIGHEST GAIN IN THE FIELD WITH FEDERAL'$ SQUARE LOOP ANTENNA. In many in- 
stallations from coast to coast, this design is producing an effective radiated power of as much 
as twelve times the Kilowatt rating of the FM transmitter. This means new power and new 
range for better and wider service. Federal's Square Loop Antenna also brings you simplicity 
of mechanical and electrical design ... greater accessibility for maintenance ... no operational 
tuning ... maximum lightning protection ... immediate delivery and ease of installation. 

FEDERAL'S Field Intensity 
Meter accurately measures signal 
intensity of AM broadcasting sta- 
tions whether in the standard band 
of 530-1600 Kc-200 to 400 1Cc- 
1600 to 3600 Kc-or 3600 to 7000 
Kc. This 29-1b. unit is portable. 
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Federal's Studio -to -Transmitter Link 
for High Fidelity Program 

Transmission 

Here's the new Federal microwave system to eliminate S -T wire and cable 
circuits. Combining outstanding fidelity - distortion less than 1% over 
50-15,000 cycles - low noise level, 65 db below 100% modulation - and a 
35 -mile "line of sight" range - this system complies with all applicable 
FCC regulations for good engineering practice. Link consists of a trans- 
mitter, receiver and two standard 6 -foot parabolic reflectors (4- or 8 -foot 
reflectors supplied on request). 

ONE OF MANY NEW DEVELOPMENTS BY 

FEDERAL TELECOMMUNICATION LABORATORIES 

TRANSMITTER employs advanced -design direct frequency modula- 
tion and crystal -controlled klystron power oscillator. Complete moni- 
toring facilities include frequency and power measurements, aural 
monitoring, and vacuum tube metering. Designed for mounting on 
standard 19" relay rack, it is only 35" high and 13" deep. 

REIRmrs. 

RECEIVER is a single superheterodyne which utilizes reflex -klystron 
local oscillator. It features pre -selection to reduce possibility of 
spurious interference. Relative stability is maintained within 0.01 
per cent with automatic frequency control. Metering is provided for 
all vacuum tube circuits, carrier level, and crystal current. Same 
mounting and size as transmitter. 

FEDERAL'S De Luxe Studllo Con- 
sole combines control of ell facilities 
of an FM transmitter into one unit-a 
"nerve center"-convenient. foolproof, 
and handsome in appearance. 

FIR) 
An IT&T tssociatt 

1 Federal Telephone and Radio Corporal/oil 

FEDERAL'S All -Metal Dummy 
Antenna meets the need of the 
Broadcasting Industry for testing 
ofhigh power, VHF and micro- 
wave (FM and TV) transmitters. 
No conventional resistors and insu- 
lators. Compact, light, water-cooled 
-determines RF power accurately. 

FEDERAL'S Standard 5KW AM Broadcast Transmitter assures 
high fidelity performance and maximum operating efficiency. Nomi- 
nal output of 5KW can be transferred instantaneously to I KW. 
Every component is conservatively operated. Every circuit is engi- 
neered for maximum life of its elements. A new simplified power 
supply reduces maintenance to a minimum. Standard operating band. 

KEEPIHe FEDERAL YEARS AHEAD... is (%TL I's world-wide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories. Nutley, N. I.. is a unit. 

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. O. 

Export Distributors: International Standard Electric Corp. 67 Broad St., N. Y. 
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Use one alone 

or stack em' like hot cakes... 

ITE OVAL RESISTORS SAVE SPACE! 
When space is limited-as in aviation, sound, or electronics applica- tions-I-T-E Oval Resistors and Oval Resistor Assemblies may be the solution you're looking for. 

Specially designed to meet the exacting and changing needs of the electronics industry, these modern, wire -wound power resistors are distinguished by their high unit -area wattage ratios, which are due in part to the heat dissipation qualities of the mounting brackets. 
An I -T -E Oval Resistor-or an assembly of I -T -E Oval Units- 

has a much higher wattage rating than that of a conventional round 
resistor of comparable size. You save space and, at the same time, 
gain the dependable performance of I -T -E quality resistors. 

No matter what your resistor problem is-space, exacting service, 
or dependable performance-be sure to investigate I -T -E Oval Resistors. 
Complete technical infórmation, as well as valuable application data, 
are contained in the new I -T -E Resistor catalog. Send for it today. 

There's an l -T -E Resistor for Every Purpose.. 

I -T -E OVAL RESISTORS 

Type Watts Length Maximum Recommended Mounting 
Resistance Centers 

108 Oval 30 11/" 10000 2" 
200 Oval 40 2" 15000 23/" 
316 Oval 55 31/2" 25000 41" 
424 Oval 65 42/4" 35000 51" 
600 Oval 75 6" 50000 63/4" 

STANDARD 
FIXED RESISTORS from 5 to 200 Watts 

POWER RESISTORS 
The Leader In Technical Excellence 

I -T -E CIRCUIT BREAKER CO., RESISTOR DIVISION, 19TH & HAMILTON STREETS, PHILADELPF:IA 30, PA. 

SWITCHGEAR UNIT SUBSTATIONS AUTOMATIC RECLOSING CIRCUIT BREAKERS RESISTORS SPECIAL PRODUCTS 

August, 1948 - ELECTRONICS 

www.americanradiohistory.com



MORE THAN 50 GRADES OF G -E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 

G -E Textolite grade No. 
11514 is constructed of 
glass fabric bonded with 
a G -E silicone resin. This 
gradewillwithstand pro- 
longed exposure to tem- 
peratures as high as 

250°C and has a low 
dielectric loss factor. 

TEXTOLITE LAMINATED IS SUPPLIED 

IN FIVE FORMS 

SHEETS, TUBES, AND RODS 
-These standard shapes 
are available in thousands 
of sizes. Up-to-date manu- 
facturing methods facilitate 
quick deliveries. 

FABRICATED PARTS-G.E. 
has modern fabricating 
equipment to machine Tex - 

tolite laminated plastics 
parts to your own specifi- 
cations. 

MOLDED -LAMINATED 
PARTS-Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 

LOW-PRESSURE MOLDED 
PARTS - Extremely large 
and irregular Textolite 
shapes are custom molded 
by the low-pressure lami- 
nating process. 

POST -FORMED LAMINATES 
-Sheets of Textolite lami- 
nated plastics are custom 
formed into simple shapes 
by this very inexpensive 
method. 

ELECTRONICS - August, 1948 
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POSLEM -- 
DEVELOP SILICONE CLAI'S 

LAM/NATE -- MUST 
WITHSTAND 250°C 

tics that likes the 

NNW 
If you are looking for an excellent high -temperature in- 

sulation, G -E Textolite grade 11514 is your answer. But there 
are other grades of Textolite, too . - . over fifty in fact, and 
EACH grade has an INDIVIDUAL COMBINATION of prop- 
erties. None is exactly alike. 

It is this wide selection of materials that really can help 
you. You can choose a grade which has exactly the right 
properties to accurately fill your particular requirements. A 

better product, produced at less cost, is often the result. 
Investigate the varied grades of Textolite and the five 

forms in which it is produced. You'll profit. Plastics Division, 
Chemical Department, General Electric Company, Pittsfield, 
Mass. 

GET THE COMPLETE STORY! 

Send for the new bulletin G -E 
TEXTOLITE LAMINATED 
PLASTICS which lists grades, 

properties, fabricating instruc- 
tions and detailed information 
about the five forms of Texto - 
lite. Fill in and mail the coupon 
below for your free copy. 

PLASTICS DIVISION, CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY (BA -8) 
ONE PLASTICS AVE., PITTSFIELD, MASS. 

Please send me the new G -E Textolite laminated plastics bulletin. 

Name 

Firm - 

Address 

City State 

GENERAL ELECTRIC 
Owe.Ma 

J 
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We Make a PERMANENTLY INSULATED 
Wire, Cable or Cord for Whatever You Make 

Appliances, Ranges and Heating Devices 

ROCHBESTOS APPLIANCE LEAD AND RANGE WIRE 

Aircraft and Aircraft Equipment 

ROCHBESTOS FIREWALL AIRCRAFT WIRE 

Here are four of the 125 permanently insulated 
wires, cables and cords designed and devel- 
oped by Rockbestos to protect product per- 
formance and give lasting service. 

Impregnated felted asbestos insulation is 
what makes Rockbestos wiring dependable 
... permanent under use and abuse. 
And dependability makes a good name 
and repeat sales for your products. 

Control Panels, Switchboards, etc. 

ROCHBESTOS A.V.C. SWITCHBOARD WIRE 

Recording Cameras, Calculators. Motors, etc. 

ROCHBESTOS FIREWALL HOOKUP WIRE 

WRITE TODAY - for your copy of the new 
No. 10-F Catalog, sectioned for easy reference to 
permanently insulated Apparatus Wires and 
Cables; Lighting Wires, Power and Control Cables; 
Switchboard, Appliance, Fixture, Electronic, 
Aircraft and Magnet Wires. 

Roctcbestos Products Corp., 462 Nicoll St., New Haven 4, Conn. 
NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CALIF. 

RO CKBE STOS 
THE WIRE WITH PERMANENT INSULATION 

28 August, 1948 - ELECTRONICS 

www.americanradiohistory.com



WARD 

A ER IFI 15.1 

For every radio receiver, there's a Ward Aerial which 
gets more stations, gets them clearer and more de- 
pendably. You'd naturally expect that from Ward, 
the world's leading mass producer of radio aerials 
exclusively. But, large as Ward is, this organization 
always has believed that resting on your laurels invites 
rust. Especially so in the fast changing FM and tele- 
vision fields. Accordingly, the Ward experimental 
laboratory constantly is probing the electronic hori- 
zon with the fervor of the true scientist. Many aerial 
developments still to be unveiled would, if revealed 
today, cause many a raised eyebrow. Tomorrow, 
these new developments will mean finer performance 
at lower cost for the radios you build or install. This 
same technical know-how is available to design and 
mass produce custom -designed aerials for anyone 
needing them in quantity. If you have an aerial prob- 
lem, bring it to Ward. Your inquiries are invited. 

THE WARD PRODUCTS CORPORATION 
1530 EAST 45th ST. CLEVELAND 3, OHIO 

DIVISION OF THE GABRIEL CO. 
Export Deportment: C. W. Brandes, Manager, 4900 Euclid Avenue, Cleveland 3, Ohlo 
In Canada: Atlas Radio Corp., 560 King Street, W., Toronto 1, Ontario, Canada 

AS NATIONALLY ADVERTISED IN THE SATURDAY EVENING POST, COLLIERS AND THE AMERICAN WEEKLY 
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Patch Cords 

Filament Transformers 

Line, Mixing, and 
Bridging Transformers 

Microphone Stands 

Studio Warning Lights 

loo `4:.C`:oOgCJC?oootl =oat7Xtroet?Q. 
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Jack Panels and Mats 

use panels 

Cabinet Racks 

FOR EVERY STATION NEED-AMFMTV 
Available now for immediate delivery- 
more than 100 high -quality items to meet 
your installation requirements 

MAIL THIS COUPON FOR YOUR FREE COPY --1 
RCA's NEW AUDIO ACCESSORY 1 

BULLETIN - 

1019 

I 

1 
1 Npy 

1 

RCA Engineering Products Dept. 1 
Camden, New Jersey 

Please send me my copy of your bulletin on RCA's Audio I 
Equipment Accessories. 

Name 

Address 

Station 

1 

1 

1 

1 
Position 

1 

REPRESENTED HERE are items from broadcasting's most com- 
plete line of fine audio accessories. Microphone stands ..., 

studio warning lights ... cabinet racks ... panel -mounted aux- 
iliary units ... transformers of many kinds. In all, more than 
100 different items-with every type of unit you need from 
large size cabinet racks down to patch cords. 

Designed by audio men for audio men, these accessories are 
built with the professional thoroughness needed to meet the most 
exacting requirements of broadcast use. Mechanically and elec- 
trically, every unit is built to "take it." 

For information on RCA's complete line of audio accessories 
... immediately available from stock ... call your RCA Broad- 
cast Sales Engineer, or Dept.36-H, Engineering Products, RCA, 
Camden, New Jersey. 

BROADCAST EQUIPMENT 

1 i RADIO CORPORA TION fr of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J. 

City State 
1 In Canada: RCA VICTOR Company Limited, Montreal 
1 
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PRECISE VOLTAGE REGULATION FOR TESTING RELAYS 

m 

PROTECTS 
Spencer Thermostat Company uses Sorensen 

voltage regulators to test their Klixon C6360 
motor starting relay. They say, "Sorensen regu- 

lators speed up our testing processes by pro- 
viding a steady supply of current enabling us 

to turn out a uniform product." 

Model 1000 shown provides full protection of your 
unit against OVER LOAD and OVER VOLTAGE. 

Sorensen protects your equipment against over load and 
over voltage and at the same time provides regulation of 2/10 
of 1 % with a minimum of wave distortion and wide input ranges. 

Precision Klixons are themselves assembly line tested with Sorensen 
regulators. In turn, Klixon units installed iin Sorensen equipment pro- 
vide automatic shut-off of the output in case of over load. In prac- 
tically all AC and DC units the Heinemann circuit breaker incorporated 
into Sorensen regulators insures against over voltage. 

Write today and arrange to have a Sorensen engineer analyze 
voltage regulation requirements in your plant. He can select a stand- 
ard Sorensen unit from 150 VA to 20 KVA to fit your most exacting 
application. 

SOR®NSIEN 

t COMPANY 

SORENS E N & COMPANY, INC. 
375 FAIRFIELD AVENUE STA.MFORD, CONNECTICUT 
The First Line of Standard Electronic Voltage Regulators 
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hie this under 

[Two new Presto 
Amplifiersl\ 

Presto Peak Limiting 
Amplifier (Type 41A) 

DESIGNED to control program peaks, 
Type 41A removes the cause of over - 

cutting and distortion in recording and 
over -modulation in broadcasting. Proper de- 
gree of peak limiting permits an appreciable 
increase of the average signal with conse- 
quent improvement of signal to noise ratio. 
Serves simultaneously as a line amplifier; 
its 60 db gain adequately compensates for 
line losses due to pads, equalizers, etc. 

Engineers will welcome these 

two new additions to the PRESTO 

line of superior equipment. 

Type 11A. Chassis construction is for vertical mounting in 
standard racks. Removable front panel gives access to all 
circuits. Meter and selector switch indicate amount of limit- 
ing taking place and current readings of all tubes. 

Type 89A. Chassis construction is for vertical rack mount- 
ing. Removable front panel for easy access to all circuits. 
Meter and selector switch provide convenient indication of 
output level at 1000 cps and current readings of all tubes. 

FULL SPECIFICATIONS OF THESE TWO NEW 

AMPLIFIERS WILL BE SENT ON REQUEST. 

Presto Power Amplifier 
(Type 89A) 

FoR recording, or monitoring use, 89A is 
the perfect high fidelity, medium power 

unit. 25 -watt output, it fills the need for an 
amplifier between Presto 10 -watt and 60 -watt 
units. All stages are push-pull and sufficient 
feedback is provided to produce a low output 
impedance and general performance of the 
type 807 tubes which is superior to that of 
triodes. 

RECORDING CORPORATION 
Paramus, New Jersey 

Mailing Address: P.O. Box 500, Hackensack, N. J. 

In Canada: WALTER P. DOWNS, Ltd., Dominion Sq. Bldg., Montreal 

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS 
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The combined thinking of Ohnaite's many experienced 

engineers is "on call" to help you solve your resistance 
problems. Because they are resistance specialists, Ohmitc 

engineers are well qualified to help analyze your require- 

ments and select the correct units to fit your application. 
Years of experience in building dependable rheostats and 

resistors, in helping others sois e spcialized resistance 
problems, is your assurance that Ohutite "know-how" 

can help you. We invite you to submit your problems to us. 

RHEOSTATS RESISTORS TAP SWITCHES 
www.americanradiohistory.com



e 
Resistors 

Uzes and ypes for Every Servic 

s:lr 
.000' ,,,i' .y 

LUG TYPE 

Most popular type 
for general purpose 
applications. Con- 
nected by soldering or 
bolting to lugs. Pro- 
tected by vitreous 
enamel coating. 

"DIVIDOHM" 
ADJUSTABLE TYPE 

Provided with ad- 
justable lugs for 
securing odd values 
of resistance quickly 
and easily. 

WIRE LEAD TYPE 
Small vitreous en- 

ameled resistors 
which can be con- 
nected and supported 
by their own wire 
terminals. Maximum 
size approx. 20 watts. 

FLEXIBLE LEAD 
TYPE 

Winding is con- 
nected to stranded 
bare or insulated 
leads. Used where it 
is desired to have con- 
necting wires a part 
of the resistor. 

"CORRIB" TYPE 

Has edge -wound, 
exposed corrugated 
ribbon winding. For 
low resistances where 
100 watts or more 
must be dissipated in 
small space. 

In addition to the many types of resistors shown above, 
Ohmite offers resistors in more than sixty different 
core sizes, and a wide range of wattages and resistance 
values. Ohmite engineers will be pleased to help you 
in selecting the right resistors for your needs. 

OHMITE MANUFACTURING CO. 
4816 Flournoy Street Chicago 44, Illinois 

Write on Company Letterhead 
for Catalog and Engineering Manual No. 40. 

Contains 96 pages of useful data on the selection and 
application of rheostats, resistors, tap switches, and 
other equipment. 

FERRULE TYPE 

Winding termi- 
nated on metal bands 
for mounting in 
standard fuse clips. 
Provides easy inter- 
changeability with- 
out tools. 

EDISON BASE 
TYPE 

Mounted in ordi- 
nary lamp type screw 
sockets for easy inter- 
changeability with- 
out the use of tools. 

PRECISION TYPE 
Low wattage resist- 

ors of ± 1% or closer 
tolerance. Made in 
vacuum impreg- 
nated, glass sealed, or 
vitreous enameled 
type units. 

BRACKET TYPE 

Have metal end 
brackets. Live brack- 
et type is connected 
by bolting brackets 
to panel terminals. 
Dead bracket type 
has separate lugs. 

NONINDUCTIVE 
TYPE 

For radio frequen- 
cy circuits where con- 
stant resistance and 
impedance are re- 
quired. Made in rug- 
ged,vitreous-enameled 
type construction. 
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Facts for Manufacturers of High Frequency Equipment 

r-.- 
iPower 

Loss = 55.5 tan $x f xV2x 10-6 Watts 

z 
IRCON 

PORCELAIN 

0.18 

0.16 

0.14 

0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

Because they influence efficient and effective operation, 

low loss characteristics of Zircon Porcelain are most de- 

sirable in the manufacture of high frequency equipment. 

Meeting the requirements of the power loss formula, 
Zircon Porcelain retains its low loss characteristics over a 

wide range of temperatures and frequencies. This factor 

is clearly demonstrated in the charts shown. 

For applications in the field of radio, radar and other 

equipment of this nature, it will pay to get more detailed 

information. Write direct or discuss the use of Zircon Por- 

celain with one of our qualified field staff. 

CHART 1 CHART 2 

3.2 

2.8 

2.4 

2.0 

1.6 

1.2 

0.8 

0.4 

102 10' 104 105 106 10' 108 0 100 200 300 400 500 

Frequency c/s - Temperature °C. 

TITANIUM ALLOY MANUFACTURING COMPANY 
EXECUTIVE AND SALES OFFICES . . 111 BROADWAY, NEW YORK CITY 

GENERAL OFFICES AND WORKS . . . . NIAGARA FALLS, NEW YORK 
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For quality and service 

choose ERRAil transformers 

From our more than 20 years' experience as trans- 
former specialists, come precision transformers of 
every type-custom-made for YOUR new applications. 
FERRANTI facilities permit unusual service to each 
customer, whether large or small, and insure prompt 
deliveries. 

AUDIO TRANSFORMERS AUDIO FILTERS 
POWER TRANSFORMERS REACTORS 

HERMETICALLY SEALED WHEN SPECIFIED 

We also build power supply units and electronic 
assemblies to specifications at prices comparable to 
those of stock assemblies. We invite your inquiries. 

J'/icp,iii &'ec4,,, guc. 
30 Rockefeller Plaza New York 20, N. Y. 

ALSO FOR MODERN 
HIGH VOLTAGE DEVELOPMENTS 
WHERE ZERO CURRENT DRAIN IS 

IMPERATIVE 

THE FERRANTI ELECTROSTATIC 
VOLTMETER 

Types available for maximum 
readings from 150 to 3500 volts. 
2' in. dial, flush mounting, project. 
ing and portable models. Write for 
informative literature. 

RCA BUILDING 
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We've got our eye 
on your 

assembly line 
... to help you 
speed production 

t 
e 

t 
When we build cabinets, housings or enclosures for 
you, we plan and work with the objective of saving 

you time, labor and extra operations 
duction line. 

Karp -constructed units are handsome and stream- 

lined, but their beauty is more than skin deep. The 

extra value our work affords is a degree of quality, 
accuracy and precision that will speed up your 
assembling operations. 

You will find all units completely uniform in every 

detail, all measurements exact, all holes the right size 

on your 

and cleanly drilled, all openings precisely spaced, 

all welding skillfully done with finest equipment. 

pro-, 
As a result, in your assembling, all functional parts, 

`nstruments and controls will fit correctly and easily 
into place. Installation operations will be smooth 

and speedy. You will encounter no delays for any 

completion details. This saving of time and labor 
will cut your costs. Your completed assemblies will 
have added market value, too. In short, Karp cus- 

tom craftsmanship will prove less expensive in the 
long run. 

KARP METAL PRODUCTS CO., INC. 
124 -30th STREET, BROOKLYN 

¡¡32, 
NEW YORK 

?.»2W2a ine9?/ 
ELECTRONICS - August, 1948 35 

www.americanradiohistory.com



improved performante for your combinations 

with the 

Radio -phonograph combinations are often judged by the 
performance of the record changer. It's important then that 
the changer match the overall perfection of the instrument. 
The Seeburg "S"-a new single -post changer-is designed 
and built for today's market. For while the Seeburg "S" is 
moderately priced, it possesses many of the features you ex- 
pect to find on only the most expensive changers. 

Plan now to give your table models and popularly priced 
consoles important competitive advantages by equipping 
them with the Seeburg "S." 

RECORD CHANGERS 

J. P. SEEBURG 

1300 N.Dayto 

Ui 

MUSIC SYSTEMS 

Li CORPQRATION. 
eSt., Cólcayd !2 

FEATURES THAT SPELL 

IMPORTANT COMPETITIVE 

ADVANTAGES 

Sturdy, single -post changer 

Modern styling-smart, shield - 
shaped base 

Lightweight tone arm 

Automatic shut-off after last 
record is played 

Recessed turntable 

Strong, quiet motor assures con- 
stant turntable speed 

Plays twelve 10 -inch or ten 12 - 
inch records. May also be set 

for manual play 

Shock -mounted center spindle for 
minimum center hole wear of 
recorda-record load stacked in 
horizontal position 
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quiet 
as a 

_,,--- 
goldf:sh 

A lot of electronic and electrical 
equipment is going to sea 
these days. But it won't 
stay there long-in fact, 
it won't even stay sold- 
unless it is Noise -Proofed 
against radio interference. 

To you-the manufacturer- 
this means that your product 
should include C -D Quietones 
in its basic design. With safety at 
sea-as well as listening 
pleasure-at stake, your marine 
customers demand the kind of 
interference -free equipment 
operation C -D Quietones are 
designed to give. Of the hundreds 
of Quietone types available, there 
may be one which will fit your 
needs to a "T"; if not, our sleeves are 
rolled up and we're ready in 
our modern and complete 
Radio Noise -Proofing Laboratory- 
to design the specific filter you need. 
C -D Quietones will solve your 
radio noise and spark suppression 
problems speedily, permanently 
and effectively. Your inquiry is invited. 
Cornell-Dubilier Electric Corporation, 
Dept. K8, South Plainfield, New Jersey. 
Other large plants in New Bedford, 
Worcester, and Brookline, 

Massachusetts, and Providence, R. I. 

Make Your 
Products More 
Saleable with 
C -D Quietone 
Radio Noise 

Filters and Spark 
Suppressors. 

RNELL-DUBILIER 
LD'S LARGEST MANUFACTURER OF 

CAPACITORS 

T/at.sE eyMtlllQeoM /40IM E-7! 
M'uRW9 \NIRL 1D\ \\Lf.D R1D111 

'NOISE PRIIDEI\(:' 1.\RUR\TORS 

14 ST \UI R SkR\I(] 

ma/wed o`/ialeoM 

5Jteg. U.S. Pat. O. 
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Low -Inertia, Quick -Response SERVO Motor 
Gets VARGLAS Silicone Insulation 

C'nd/X AVIATION Uses 
Temperature -Abrasion Tests to 
Determine Best Sleeving for 
Automatic Pilot Component 

Mail coupon for this free 
folder containing working 
samples of VARGLAS Silicone 
sleeving and tubing. 

r-- 
VARFLEX CORPORATION 
308 Jay St., Rome, N. Y. 

Please send me your free folder containing samples of 

VARGLAS Silicone sleeving and tubing. I am particularly ' 
interested in samples suitable for ' 
Name 1 

Company 1 

Street 

City Zone State 

I 

To assure dependable performance throughout all 
types of operating conditions that aircraft might en- 
counter, Bendix Aviation puts its Automatic Pilot 
Systems through drastic heat and cold tests as 
normal production, procedure. 

Extremes of 300° F and -65° F rule out many 
materials that serve adequately in normal or limited - 
range temperature conditions-but in VARGLAS 
Silicone, Bendix found a sleeving that satisfied their 
requirements. VARGLAS Silicone retained its in- 
sulating and color properties at the high tempera- 
tures, and continued pliable and flexible in the very 
cold tests. Bendix also established that the Silicone 
material was remarkably resistant to abrasion. Re- 
sult: VARGLAS Silicone sleeving is used on the leads 
to the low -inertia motor in the Servo unit. 

For tough insulation jobs that defeat ordinary in- 
sulation materials-VARGLAS Silicone often is the 
answer. We make a complete line of sleeving and 
tubing including VARGLAS treated and untreated 
Lite -Wall Sleevings (ECC -A and ECC -B). Write for 
our free folder containing working samples of 
VARGLAS Silicone electrical sleeving and tubing. 

VARFLEX CORPORATION 
308 Jay St. Rome, N. Y. 
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... FOR YOUR NEW 

ELECTRONIC CIRCUITS 

POWER 

PLATE AND FILAMENT 

SUPPLY TRANSFORMERS 

For both capacitor and reactor input filter 

systems. High voltage secondaries provide 

a range of rectified d -c outputs from 260 

to 425 volts, 55 to 300 ma. Standard 5 - 

volt, 2, 3, or 6 -ampere rectifier filament 

windings and 6 3 -volt amplifier filament 

windings, center -tapped, in a convenient 

range of current ratings. 
Mounting Type B or C. 

FILTER REACTORS 

A range of d -c ratings from 55 to 300 ma. 

for use with the power transformers 

above. Inductance values of 15, 12, 10, 

and 8 henries, d -c resistances of from 385 

to 70 ohms. Insulated for 2 (00 test volts. 

Mounting Type C. 

FILAMENT TRANSFORMERS 

usefulA 
2 5 volts.d 5.25 amps. to 11 

supplyinges fromvolts. 10 

amps. Insulated for 2,500 test volts, ex- 

cept for units designed for high voltage, 

rectifier filament supplies. which test at 

either 5,000 or 9,000 volts. Latter have 

bushing -insulated terminals. 
Mounting Type. B. 

PLATE TRANSFORMERS 

AND REACTORS 

Plate transformers with 115/230 -volt pri- 

maries. in a range of capacities - second- 

aries for supplying from 750 to 3,000 
volts ( d -c after filter). 250 to 500 ma. 

Filter ch.skes with d -c ratings to match. 

Inductance values of 10 or 6 henries. In- 

sulated for either 7.500 or 9,000 volts. 

Transformers 
of 

SPECIAL DESIGN 

. form the major part of Chicfillago 

Transformer's 
business. 

TCT 

offers 

your special recomplete engineering and 

ma most comp 
facilities in the 

tmanufacturing lei 
of basic mount- 

ing 
complete range steel cases, 

drawn shields, 
vertical 

Pattsand horizontal 
rackets, etc. - is available 

toframes 

brackets, 

Besides the 
s specification. of transformers 

stedelsewhere 
on this page. CT 

also makes 

Wave Filters 

Vibrator. Trans- 

formers 

Instrument Trans- 

formers 

Oscillator Trans- 

formers 

Television Spé al 
d 

Other Trans - Purpose 
formers 

1 

II 
I 
1 

, 

w CA 
AUDIO 

/Th 

FULL FREQUENCY RANGE 

30 to 15,000 CYCLES 
-ov 

Uniformfs 
entire within /º 

range. Response within very close limits up 

tc. 00 cycles. 
per- 

centage of distortionExceptionally at all frequencies. 

INPUT TRANSFORMERS 

Applications: Line to single or push-pull 

grids, line bridging to p -p grids, line to 

line, or interstage. Split and balanced pri- 

mary and secondary windings. center - 

tapped. Power levels up to +30 dbm. 

Nickel alloy 
ra- 

t on at levels as 
shielding 

as 
--70 allows 

and -90 dbm. 

Mounting Type A. 

OUTPUT TRANSFORMERS 

Applications: Single Plate to Line ( 600/ 

'50 ohms) or push-pull plates to line or 

voice coil (16/8/4 ohms) Power levels 

up to +43 dbm. 
Mounting Type A. 

DRIVER AND MODULATION TRANS- 

=ORMERS - MODULATION REACTORS 

In matched sets for 250 -watt, 1 -KW, and 

3 -KW transmitters. Response within -±-t 

lb over the Full Frequency Range. pis - 

:onion percentage very low - well with- 

in FCC limits. Largest units are mounted 

in oil -filled cases, constructed of welded 

steel plate; s drawn l cases or 

in shield-and-framern mountings similar to 

Plate Transformers 

PUBLIC ADDRESS RANGE 

50 to 10,000 CYCLES - Uniform 
range. 

re- 

sponse within /z db over this 

Very low transmission losses. 

DRIVER TRANSFORMERS 

Application: Push-pull plates (20,000 
ohms or 5,000/10,000 ohms) to push- 

pull grids. Primary d -c ratings of 10, 25, 

and 100 ma. 
Mounting Type B or C. 

OUTPUT TRANSFORMERS 

Application: Push-pull plates ( 5.000, 
6,000, or 10,000 ohms) to Line or voice 

coil Primary d -c ratings of 80. 150, and 

200 ma. Have tertiary windings to pro- 

vide 10% inverse feedback for improved 

fidelity of output. 
B or C. Mounting Type 

COMMUNICATIONS RANGE 

200 ro 3,500 CYCLES - Response varia- 

tions not exceeding -±1 db over the range 

of voice frequencies. 

INPUT TRANSFORMERS 

Applications: 600/150 -ohm line to single 

or push pull grids (100,000 ohms) and 

125/50 -ohm microphone to single or push- 

pull grids (125,000 ohms). 
Mounting Type B or C. 

OUTPUT TRANSFORMERS 

Applications: Single plate (either 5,000 

or 8,000 ohms) to line or voice coil. 

Mounting Type B or C. 

DRIVER AND MODULATION 
TRANSFORMERS 

Suitable for application in 250 -watt com- 

munications -type transmitters. 
Mounting Type B or C. 

TRANSFORMERS 

AND REACTORS 
NOTE THESE FEATURES: 

MATCHED TO MODERN TUBES 

- Ratings fill tie raauiremerts of to. 

day's must -used reee'ring. transmitting, 

and industrial tites. 

SEALED IN STEEL - Drawn steel 

case constructions n 3 variations. 

(Descrip-ions at left keyed to illustra 
tions A, B, and C telow) 

CHOIti.E OF CONNECTORS 
- Either solder bugs or RNA color - 

coded leads avai4ttle it mast units. 

TRUE HIGH FIDELITY - 3 prac- 

tical ranges of audio trassfo-riers. 

O 
/ 

QI 

WRITE FOR CATALOG AND/OR 
- IVE US YOUR SPECIAL REQUIREMENTS. (' 

CHICAGO TRANSFORMER DIVISION OF ESSEX WIRE CORPORATION 
3 5 0 1 ADDISON STREET CHICAGO 18, ILLINOIS 
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ng-f 'rk fr ency s ` dard w h 
on. part -r milli n per de ree 

tempe ature-co pensated and 
ag. ' st var tibns of arometri pres 

pure. dard, en co ined wi basic eq pment, 
adxlitate ccurat-- speed a. : time c trol by . chanical, 

elec 'cal, aco tical or o G ical meat} 

The u ' is avail e separayly or in co junction yâith `-- ~- c . = ete timi . 'instrumen s. Our engi -ers are re dy to 
>RS cooperate U any probte r 

FACSMiE ' AIRCRAF lT ABOajO`S r 

'7711311111124111'. 10111111ww"-- 

OPERATING dN+ai 

@ .S 

rllic Products, Inc. 
New York 19, N, l: 

i: PATENTS OF TM WESTERN ELíCTRiC COMPAN' 
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they're coming your way NOW! 
It's true! Wet Process Electrical Insu- 
lators are in good supply at General 
Ceramics now. No matter what quan- 
tity needed, you can depend on Gen- 

eral Ceramics for immediate delivery 
and a steady' supply. Quality? They're 
engineered and manufactured to the 

same high standards that have for years 

made General Ceramics steatite insula- 
tors and sealed leads the accepted stan- 
dard in the electronic and electrical 
industries. 

If you need porcelain insulators for 
any application - high or low voltage - call or write us today. We'll do 
the rest - and fast! 

CERAMICS and STEATITE CORP. 

GENERAL OFFICES and PLANT: K E A S B E Y, NEW JERSEY 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT -DUTY REFRACTORIES, CHEMICAL STONEWARE 
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How to Save Production Hours and Dollars 

on Your Electrical Insulating Jobs . 

One of the surest ways to reduce 
unit costs on any job is to be right 
the first time when selecting ma- 
terials. Continental -Diamond's 
complete line of high strength 
electrical insulating materials 
makes proper product engineer- 
ing easy. 

There are trained C -D techni- 
cians on hand at all times to give 
you personal help in getting bet - 

DE -4-48 

ter, lower -cost applications. To be 
sure of being right the first time 
in the selection of materials, call 
your nearest C -D office whenever 
the need arises. 

C -D HIGH -STRENGTH PLASTICS 

DIAMOND FIBRE-Vulcanized Fibre. 

VULCOID-Resin Impregnated Fibre. 

DILECTO-Laminated Thermosetting Plastic. 
CELORON-Molded High -Strength Plastic. 
MICABOND-Bonded Mica Splittings. 

BRANCH OFFICES: NEW YORK 17 CLEVELAND 14 CHICAGO 11 SPARTANBURG, S. C. SALES OFFICES IN PRINCIPAL CITIES WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 

_LCG'12QJZC/ FIBRE COMPANY 
Es?CElished 1895..Manufccturers of Laminated Plastics since 1911-`E1\ \IjIS Ili DEL-%V\-111E 
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RECESSED HEAD 

OFFER PRODUCTION POTENTIAL 
ADEQUATE TO MEET ALL INDUSTRY'S NEEDS 

SOURCES 
OF SUPPLY 

FOR PHILLIPS SCREWS 

are represented 
by the screw manufacturers 

listed below. These 25 plants have a pro- 

duction 
of many million screws 

per 

8 -hour 
p Great Britain, 

In Canada, Phillips Recessed 

and 
rout . from the and South also available 

Bead Screws are 

leading screw manufacturers. 

MAKERS OF PHILLIPS 
HAND 

DRIVERS 
AND BITS 

which assemble Phillips 

_plue 46 tool plants complete drivers, 

pointed driver bars into comp 

indus - 
make Phillips Drivers available 

stores, and 

...in hardware and chain 

trial supply houses. 

LOOK AHEAD when you choose a cross re- 
cessed head screw. Whatever the supply situa- 
tion, at any time, this tremendous capacity 
makes Phillips Screws constantly available. 

Wherever your product is sold and used, 
there are, and always will be Phillips Drivers 

PHILLIPS SCREW MANUFACTURERS 

available for disassembly and reassembly. 
Remember, unlimited production potential 

is one of the basic essentials you can't afford 
to overlook in choosing a cross recessed head 
screw. With Phillips Screws, you can depend 
on it. Specify Phillips. 

GET ALL THE ADVANTAGES OF ASSEMBLY 
WITH CROSS RECESSED HEAD SCREWS .. . 

PHI UPS 
Wood Screws Machine Screws Self -tapping ScrEws Stove Bolts 

American Screw Co. 

Central Screw Co. 

Continental Screw Co. 

Corbin Screw Div. of 

American Hdwe. Corp. 
Elco Tool & Screw Corp. 
The H. M. Harper Co. 
Lamson B Sessions Co. 
Milford Rivet and Machine Co. 
National Lock Co. 

National Screw Si Mfg. Co. 

New England Screw Co. 

Parker Calan Corporation 
Pawtucket Screw Co. 

Pheoll Manufacturing Co. 

Reading Screw Co. 

Russell Burlsall & Ward Bolt B Nut Co. 

Sconl! Manufacturing Co. 

Seaboard Screw Corp. 

Shakeproof nc. 

The Southington Hardware Mfg. Co. 

The Steel C3mpany of Canada. Ltd. 

Sterling Bol Co. 

Stronghold Screw Products, Inc. 

Wales.Beecl Corp. 

Wolverine Eolt Company 

GET THIS NEW BOOKLET of facts that prove 

the top value, top economy of Phillips Recessed 

Head Screws. It's free . . use the coupon. 

PRACTICA 

PRDUCTy t 
DRyytN N 

G.... Send me the new booklet-"How to Selec¡ Recessed 

Phillips Screw Mfrs., 
w, c/o Horton -Noyes Co. 

1800 Industrial Trust Bldg. 
Providence, R. I. 

Head Screws for Practical Production Driving". 

Name........ 

Company 

Address... 

E-32 
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THE ONE DEPENDABLE SOURCE OF SUPPLY 

FOR EVERYTHING IN ELECTRICAL INSULATION 

*MIRAGLAS 
VARNISHED TUBINGS 

SLEEVINGS & TAPES 

MIRAGLAS-MICA COMBINATIONS 

Woven of Fiberglas Yarn 

WOVEN COTTON TAPES, TUBINGS 

SLEEVINGS & CORDS 

CLOTHS, ETC. 

VARNISHES-WAXES-COMPOUNDS 

ITCHELL-RAND INSULATION CO. 
A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH INSULATING PAPERS 
AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER COM 
POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND 
TAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND 
SLEEVINGS IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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Kollsman offers additional AC units for 
remote indication or control applications 

SYNCHRONOUS 
MOTORS-for tim- 
ing applications 
where variable 
loads stay in exact 
synchronism with constant or variable frequency 
Synchronous power output up to 1/100 H.P. 

source. 

SYNCHRONOUS 
DIFFERENTIAL 
UNITS-electro- 
mechanical errol 
detector with me- 
chanical output for 
use in position or 
speed control servo 

systems. Also a torque -producing 
half speed synchroscope. Small com- 
bination unit with two variable fre- 

quency synchronous motors and differential gearing. 

Output:- Speed = Nl N_ 
; torque up to 1.0 oz/in. 

DRAG CUP MOTORS - minia- 
ture 2 -phase motors with high 
torque/inertia ratio and ex- 
tremely fast stopping, starting 
and reversal characteristics. 
Suitable for many special ap 
plications requiring torque of 
0.4 oz/in. or less. 

MOTOR DRIVEN IN- 
DUCTION GENERAT- 
ORS - combination 
of a 2 -phase, high - 
torque, low -inertia 
induction motor and 
an induction gener- 
ator. Used as a fast 
reversing servo motor. Available with maximum stall 
torques of 1.0 (unit shown) to 6.7 (other units) oz/in. 

TELETORQUE UNITS 
-precision built 
selsyn type units 
for remote indica- 
tion. Accurate to 
} 1 degree. Actu- 
ated by units pro- 
ducing as little as 
4 gr/cm of torque. 

GEARED INDUCTION 
MOTORS-miniature 
2 -phase servo motors 
with gear reducer. De- 
sirable motor features: 
Maximum torque at 
stall with low wattage 
input and 'sigh torque/ 
inertia ratio. Gear re- 
ducer conservatively rated at 25 oz/in. Maximum 
with gear ratios from 5:1 to 75,000:1 available. 

torque 

Because of their high responsiveness and precision, Kollsman Special Purpose Motors are particularly 

suited to systems requiring extremely accurate remote indication or positive electronic control. The 

units shown above are only representative of a complete line which includes many similar units in 

various voltages and frequencies. Among them, the instrumentation or control engineer will find, 

in many instances, the device that fills his specifications exactly. 

Reliable performance, light weight and compact size are characteristics of the entire line. In each 

unit is to be found the same ingenuity of design and care in manufacture that has for twenty years 

made Kollsman the outstanding leader in the field of aircraft instrumentation. 

For full information on any or all of these Special Purpose Motors, write to: Kollsman Instrument 

Division, Square D Company, 80-08 45th Avenue, Elmhurst, N. Y. 

KOLLSMAN INSTRUMENT DIVISION 

SQUARED COMPANY 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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Type 1040-8 
Time delay 

contact 
normally 

open 

maximum time 
delay up to 
20 minutes 

\ TRADE MARK 

Type 
1040-34 

Time delay 

contact 
normally 

closed 
for A. C. 

en erg ization 

An ADIAKE Relay 

tor your every need 

Not all of the Adlake Relay line is shown on 

this page. But whatever your relay needs may 

be, there's an Adlake to do the job. Adlake 

hundreds of tough and 

Relays have handled industry - 
unusual assignments for American 

offering dependable, tamperproof control. 

Adlake Mercury Plunger -Type Relays are 

sealed against dust, dirt, moisture 

Their mercury -to -mercury con- 

tacthermeticallyBr and oxidation silent and chatterless, imper- 

vious 
makes them 

pitting and sticking 
safe, require no maintenance. vious to burning, 

are absolutely experience 
Let us give you the benefit of our 

cxper nce 

in making your Adlake Relay yourAd- request for catalog to The Adams & 

dressCompany, 1107 North Michigan 

Avenue, 
WestlakeE Indiana. 

THE Adams 
& Westlake COMPANY 

New York Chicago 

Established 1857 ELKHART, IND. 

Manufacturers of Adlake 

Hermetically Sealed Mercury Relays for 

Timing, Load and Control Circuits 

Type 
1101-100 
Light duty 
load relay 

contact normally open or 
normally closed 

Type 1 110 Relay with 
terminal block 

contact normally open or 
closed; handles 30 amps. 

Type 
1040-87 

Heavy duty 
load relay 

contact 
normally 

open 

for 
quick operate, 
quick release 

under load 
conditions 

Type 
1040-97 

Heavy duty 
load relay 

contact 
normally 

closed 

Type 
1101-8 

Time delay 

Type 1045 
Quick acting relay contact 

with terminal block 
normally 

open 
designed for use with 

sensitive thermo regulators 

Type 
1101-34 

Time 

delay 

contact normally 
closed 

Type 
1200 

Time delay 

contact 
normally 
open or 
normally 

closed 

maximum time delay, 
20 minutes. For D.C. 

energization 

Type 
1101-87 

Heavy duty 
load relay 

contact 
normally 

open 

Type 1200 Double unit 
relay 

contacts normally open 
or normally closed.. For 

D. C. energization 
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111 

245-1000 
mm4 

AR1 Ag1E C4NDENSER el PEAK 

Operating 
Voltage 22 

Cuttent 
Rating 10 AMPS 

1000 mrn{ 245ONDENSER 

V ARI RBIE 

C 

el PEAK 

Opording 
Voltage 22 

P 

Went Rating 
210 

AM S 

LAPP GAS -FILLED CONDENSERS OF NEW DESIGN 

offer HIGHER current ratings in SMALLER unit sizes 
The two Lapp Gas -Filled Condensers above are identical in every respect, except that 
the condenser on the right is fitted for water-cooling, with consequent increase of 
current rating by 300%. The water-cooling is simply accomplished and carries 
only a nominal premium in price. All models of the new Lapp condensers offer 

reduced size (about 70% of previous models). In addition, effective voltage rat- 
ings, current ratings, and safety factors have been increased. Current paths 
are shorter, losses lower. Tuning shaft on variable models at ground potèn- 
tial. Constant capacitance, without regard to temperature change, is pro- 
vided. Puncture -proof, the Lapp Gas -Filled Condenser is the depend- 
able source of capacitance at high voltages or high currents. Write 
for Bulletin No. 265 which carries description and specification of 
the complete range of sizes and models_ 

LAPP INSULATOR COMPANY, INC., LE ROY, NEW YORK 
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in a series of advertisements de- 

signed to aid in the selection of 

electrical insulation. The impor- 

tance of mechanical properties 
ies testingd 

methods of tensile strength 

are discussed. 

STRIKING A BALANCE 
Many difficult problems in the design of 
electrical equipment are posed by the 
interplay of electrical and mechanical 
properties in the performance of insu- 
lating materials. Unfortunately, there is 
no direct correlation between these 
properties. High tensile strength, for ex- 
ample, may or may not be accompanied 
by high dielectric strength (see table 
below). 

Differing mechanical and electrical 
reactions to service conditions are also 
noted. For example, while moisture is 
being driven off during a temperature 
rise, dielectric strength of electrical in- 
sulation may increase temporarilyl, and 
mechanical strength may decrease. In 
some instances it has been observed that 
mechanical stresses approaching the 
elastic limit of the material may reduce 
the electrical breakdown strength con- 
siderably2. In other cases, however, elec- 
trical insulation may become extremely 
weakened and embrittled, yet still per- 

LAMICOID SHEETS - AVERAGE VALUES 

Moisture Dielectric 
Tensile Absorption Strength NEMA Strength % by weight v/m 1/16 to 1/8 Grade lbs./sq. in. 1"x3"x 1/16" th. short time 

X 12500 4.0 500 
P 8000 3.0 500 
XX 8000 1.1 500 
XXP 8000 1.3 500 
XXX 7000 1.0 470 
XXXP 7000 1.0 470 
C 9500 3.0 150 
CE 8000 1.5 360 
L 9000 2.0 150 
LE 8500 1.2 360 
A 8000 1.25 160 
AA 10000 1.5 50 

48 

anted Electrical and echanica 

form effectively as a dielectric so long as 
it remains mechanically undisturbed. 

Obviously, there is no easy rule for 
striking the proper balance between 
properties: often, combination mate- 
rials can be selected which bring to- 
gether good electrical properties of one 
material with mechanical strength of 
another. Individual conditions related 
to fabrication, assembly and service will 
determine the choice in each instance. 

MECHANICAL STRENGTH TESTS 
AN AID 

Mechanical strength tests, while they 
seldom duplicate the conditions of 
service, are indispensable in determin- 
ing which materials or combinations of 
materials will be best suited for a specific 
application. It is well to remember, 
however, that materials react differently 
to humidity and temperature rise, in- 
fluencing their response to tensile stress 
as well as their dielectric strength. 

TENSILE STRENGTH TESTS 
Standard methods have been set up to 
determine the tensile strength of sheet 
and plate materials used in electrical in- 
sulation. These methods include the 
standardization of temperature and hu- 
midity conditions to which test speci- 
mens are subjected before and during 
testing. 

The testing machine consists of (a) a 
fixed member carrying one grip, (b) a 
movable member carrying another grip. 
(c) grips for holding the sample, which 

are self -aligning and provide means to 
prevent slippage, (d) a drive mechanism 
which impels the movable member at a 
uniform, controlled velocity, and (e) a 
load indicator to show total tensile load 
carried by the test specimen. 

Figure t illustrates a tension test speci- 
men for sheet insulating materials. Ex- 
act specifications according to material 
types and thicknesses are completely de- 
fined in ASTM Designation D229-46. In 
all cases the length of the reduced sec- 
tion and the radius of curvature are 
fixed. The 3" radius of curvature was 
selected as sufficiently large to minimize 
breaks outside the reduced section or at 
the point of curvature. 

Tensile strength is obtained by divid- 
ing the total load in pounds required to 

pull the sample apart by the area of 
cross - section in square inches at the 
breakage point, and is expressed in 
pounds per square inch. 

Test reports include: (t) identifica- 
tion of material; (2) method of prepar- 
ing test specimen; (3) type of test speci- 
men and dimensions; (4) conditioning 
of sample; (5) ambient conditions of 
test; (6) number of specimens tested; 
(7) speed of testing; (8) mean rate of 
stressing; (g) mean rate of straining; 
(to) tensile strength, average value and 

average deviation; (it) percentage elon- 
gation. average value and average devia- 
tion; (12) elastic modulus, average value 
and average deviation; (13) date. 

See Advertisement No. 4 in this series. 
'See Advertisement No. 3 in this series. 
'ASTM Designation D229-46. 

ri:sD 

Distorce between óripss 
of Start of Test 

ilgaisrks'e 
7:411 r 

fi -1l(4. 
Length of I 

f/atSedionl 

L 

Dimension 
(inches) 

Thickness (T) 

1/4" or under 
Over 1/4", 
to 1/2" Incl. Over 1/2" to 1" 

C 0.750 1.125 1.500 
V 0.500 0.750 1,000 
F 2.250 2.250 2.250 
G 2.000 2.000 2.000 
D 4.5 4.5 5.25 
L 8.5 9.75 12. 
Radius 3 3 3 

Figure 1 -Tension test specimen for sheet and 
plate insulating materials, Type I'. 
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Properties Important to Insulation Performance 

"MICO" ELECTRICAL INSULATION OFFERS MANY COMBINATIONS OF PROPERTIES 

Increased chic iency in manufacture and improved product 
performance are determined by the selection of the electrical 
insulating material which affords the best combination of 
properties for each specific use. Mica Insulator Company 

LAMICOID cmubines excellent Iattria Ling prop- 
erties with good electrical characteristics for this 
terminal block.- Because it can be easily machined. 
sawed. drilled and printed for circuit identifica- 
tion, its use results in manufacturing economy. 
for terminal umnections that must be sealed 
against moisture and various liquids, Lamicoid is 
obtainable with bonded rubber surface. 

offers a line of insulating materials with a wide variety of 
properties in many combinations to meet any requirements 
for balanced desin. Illustrated below are several applica- 
tions employing c' -ell -balanced properties to advantage. 

MICANITE sheets.sleesesand tapes can be 
used to good advantage for such applica- 
tions as this 12.0n0/ tfi,000 K\'. , ,; ph trans- 
former. In combination wit h such carriers 
as Fiberglas. condenser paper and cloth, 
the excellent dielectric properties of mica 
are secured with the good mechanical prop- 
erties of tics(' other materials. 

EMPIRE silicone varnished Fiberglas possesses excel- 
lent physical characteristic's - high tensile strength, 
small stretch. flexibility and good resistance to moisture, 
most acids. corona, ozone and high temperature. It will 
withstand temperatures from 175°C (317F) to 250°C 
(182.°F). These dualities combined with good dielectric 
strength provide dependability for wrapping cores of 
armatures. stators, and transformers. 

Mica Insulator Compass has specialised in the development and manufacture of elec- 

trical insulating materials for 55 years. We offer a complete line to meet all your needs.. 
;ring your problems on electrical insulation to our Technical Service Department. 

COMPANY 
SCHENECTADY 1, NEW YORK 

Atlanta Birmingham Boston Chicago Cincinnati Clevefcnd Detroit Houston 

Los Angeles Milwaukee New York Philadelphia Rochester St. Louis San Francisco 
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"IT'S THE BEST YET!" 

Yes! We think it's the best yet. We think this 

transmitter ideal for such applications as Police, 

Forestry, Airport Traffic Control, Oil Fields, 

Aerophare, Beacons, Explorations, Public Utilities, 

Mining, Emergencies and Point -to -Point 

requirements. It can be controlled either locally 

or from remote position; either for telephone (A-3) 

or telegraph (A-1 or A-2) service ... it is 

compact, complete and designed for hard service. 

Other Equipment made and designed by Aero _ 

coin: Models VH-50 and VH-200 transmitters, 
operating range, 118-165 Mcs. (crystal controlled), 
power 50 and 200 Watts respectively; Model 

12ACX-2A. 1 Kw. dual channel radio telegraph 
transmitter for medium and high frequencies 

(1.6 to 24 Mcs. ); Model GM -8 modulator when used 

with above provides full modulation with a 750 Watt 

carrier. Complete Engineering data on Request. 

4 

Ilodel 50HXS 
Radiotelegraph or telephone Transmitter output 75 

Watts (A-1); 50 Watts (A-2 or A-3) Frequencies 200-500 

Kcs. and 1.6-13.5 Mcs. using plug in coils and crystals. 
A complete compact self-contained unit. 

CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPEC 
JAL ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT. 

AER COM 
Reg, U. S. Pat. 

AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC. 
3090 Douglas Road. Miami 33. Florida 

DEALERS: Equipeletro I.tda., Caisa Postal 1925, Rio de Janeiro, 
Brasil * Henry Neuman Jr., Apartado Aereo 138, Barranquilla, Columbia 
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ANACONDA Type ATV* Lead -In Lines go a long way 

towards bringing perfect reception to television and 

FM sets. 

The effects of attenuation and impedance mis- 

match on reception are minimized by ATV lines. The 
satin -smooth polyethylene insulation of this line 

sheds water readily - thus avoiding subsequent im- 

pedance discontinuities. This insulating material 
also has high resistance to deterioration. 

Count on Anaconda to solve your high -frequency 

transmission problems-with anything from a new 

type lead-in line to the latest development in coaxial 

cables. ., 
Reg. U.S. Pat. Of 

ELECTRONICS - August, 1948 

A TYPE ATV 

LEAD-IN 

FOR EVERY NEED 

Anaconda offers a complete selection of 
Type ATV lead-in lines for 75, 150 and 
300 ohms impedance, unshielded and 
shielded lines of high impedance. For an 
electrical and physical characteristics 
bulletin, write to Anaconda Wire and 
Cable Company. 

25 BROADWAY, NEW YORK 4, N.Y. 
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When electrical equipment must operate in sub- 
zero temperatures, it's performance and not pennies 
that counts in insulation and every other component 
part. Even at -50°F. at 30,000 feet elevation, BH 
Extra Flexible Fiberglas Sleeving will not 
crystallize. Will not break down. Retains all of its 
remarkable flexibility, heat resistance and dielectric 
strength. 

That is why parts suppliers for some of America's 
great planes come to Bentley, Harris for this re- 
markable insulation. Read what they say: 

Co. A: "BH Extra Flexible Fiberglas 
Sleeving does not fray, does not bre 
down while in service. 

BH 
SL''EVA' G 

11ecLe't gad wed 
por eded Seemeet9 

Co. B: "The principal reason for using 
BH Extra Flexible Fiberglas Sleeving is 
that it does not scorch or burn like ordi- 
nary saturated sleeving." 

Non -fraying qualities of BH Extra Flexible Fiber- 
glas Sleeving are achieved without use of harden- 
ing varnish or lacquer. Stays flexible as string. Will 
not split or crack when bent. Resists abrasion 
and wear. 

If you require unusual heat resistance - up to 
0°F. - specify BH Special Treated Fiberglas 

eeving. Write us today. 

TLEY, HARRIS MFG. CO., CONSHOHOCKEN, PA. 

BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. 

V ñ 

Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 

-USE COUPON NOW - 
Bentley, Harris Mfg. Co., Dept. E-25, Conshohocken, Pa. 

I am interested in BH Non -Fraying Fiberglas Sleeving for 
(product) 

operating at temperatures of °F at volts. Send samples so I can see for myself how 
BH Non -Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 

NAME COMPANY 

ADDRESS 

Send samples, pamphlet and prices 
on other BH Products as follows: 

D Cotton -base Sleeving and Tubing 
D Ben -Har Special Treated Fiberglas 

Tubing 
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Exclusive Jensen Hypex formula (Pat- 
ent 2,338,262) gives improved acous- 
tical performance and wider sound 
distribution. 

Four Reflex models from 24 -inch to 9 - 
inch. Two Reflex Radial models from 
24 -inch to 10 -inch. Representing new 
highs in performance ... new lows 
in price. 

engen 
6607 So. Laramie Ave., Chicago 38 

Designers and Manufacturers of Fine Acoustic Equipment 
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ANNOUNCING THE GENERAL ELECTRIC S -T BROADCAST SYSTEM! 
With it-your signal from studio to transmitter 

now rides on air! 
With it-your problems of outages due to 

weather or rugged terrain are solved! Sleet 
storms, fires or floods can damage studio to trans- 
mitter transmission lines or cables-but not 
micro -wave transmission from General Electric 
S -T broadcast system. There are no transmission 
lines or cables. 

With it-you can select the best sites for your 
station and transmitter with increased assurance 
of reliable program service! 

Limiting Amplifier designed by 

General Electric for efficiency 

plus. Like all G -E audio equip- 

ment, it fits into standard cabi- 

net rack. 

G -E two -studio Consolette 
con- 

toins all controls needed for 

split-second 
control obototh' 

studios, an announce 

two turntables, and a total of 

eight remote lines. 

The new General Electric S -T Link equipment 
is easily installed and occupies remarkably little 
studio space. A product of the research and engi- 
neering skills assembled at Electronics Park, this 
system is another General Electric contribution 
to better broadcasting. 

Broadcasters, station managers and engineers 
will want all the facts. 

Your nearest G -E office can give them to you. 
Call there, or write: General Electric Company, 
Transmitter Division, Electronics Park, Syracuse, 
New York. 

S_T TRANSMITTER 
Conservatively 

rated 10 watts output. Continuously 
adjust- 

able I to 10 watts, for maximum tube life. 

Remarkably easy installation. 

Single unit. Entire transmitter is complete within its cabinet. 

All maintenance done under co Wfa rta vtoe 
in l purconditions. 

Low power consumption: 
675 

Can be tuned and adjusted without special test equipment. p 

Instant accessibility. All meter and tuning controls im- 

mediately at hand when front doors are 

for maximu 
Rear doors interlocked ke 

hange tubesm 

safety 

Simple and easy 

WHAT THE SYSTEM DOES FOR YOU .. 
Operates in band 920 to 960 MC. This includes the 
band permanently assigned by FCC for S -T broad- 
cast service. 

o Permits you to meet all FCC FM broadcast system 
requirements. 
Remote controlled over single -pair telephone line. 
Uses standard type "N" RF fittings throughout. 

Provides high fidelity performance: 

-Less than 1% distortion from 50 to 15,000 cycles. 
-Noise level better than 65 db. 
-Frequency response well within ± 1 db from 50 

to 15,000 cycles. 

Designed for unattended remote operation. 
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for dependable broudcustinq 

RECEIVER 
Double -conversion 

superhetero- 

dyne circuit, fully crystal con- 

trolled for maximum 
long-term 

frequency stability. through' 
Standard receiver tubes 

out. db below 1 watt 

Sensitivity 
-95eow 

1 at 

(for specified system p fo 
1rm wctts' 

Total power input 
only 

Compactly 
assembled 

for mount- 

ing in standard 
I9 -inch cabinet 

rack. made 

All tuning adjustments 
are 

from the front. 

ANTENNAS 5 
fein4orCed aluminum paraboloid, 

40 -inch 
with dipole feed. 15,3 db over 

Power gain each antenna 
gain 30.6 db. 

dipole.Total 
g 

standardratio over full frequency 

standing -wave 
Lowe (920-960 MC) without 

adjustment. 

rang construction 
permitsber 

Two -clomp mounting 

firm attachment 
to single structural 

m 

or pole. 

Easy to install and aim. effects of 

Fully protected 
from adverse 

icing h wind loading. 

Designed for 100 m.p 

ATLANTA 3, GA. 
187 Spring Street N.W. 

Walnut 9767 
BOSTON I, MASS. 
140 Federal Street 

Hubbard 1800 

CHICAGO 54. ILL. 
1122 Merchandise Mart 

Whitehall 3915 
CINCINNATI 2, OHIO 

215 W. 3rd Street 
Parkway 3431 

DALLAS 2, TEXAS 
1801 N. Lamar Street 

LD 224 
DENVER 2, COLO. 

650 17th Street 
Keystone 7171 

KANSAS CITY 6, MO. 
106 W. 14th Street 

Victor 9745 

CLEVELAND 4, OHIO 
710 Williamson Bldg. 

Euclid & Public Square 
Superior 6822 

LOS ANGELES 14, CALIF. 
Suite 1300-1301 

Security Title Insurance Bldg. 
530 West Sixth Street 

Trinity 3417 

SALT LAKE CITY 9, 

SYRACUSE I, 

LEADER IN RADIO, T 

GENERAL 

MINNEAPOLIS 2, MINN. 
12 Sixth Street 

Main 2541 
NEW YORK 22, N. Y. 
570 Lexington Avenue 

Wickersham 2-1311 
PHILADELPHIA 2, PA. 

1405 Locust Street 
Pennypacker 5-9000 

IO -KW FM Transmitter. A 

famous member of a famous 

family. Skillfully engineered 

and sturdily built-a depend 

able unit that has helped to 

bring continuing FM leader- 

ship to General Electric. 

Circular FM Antenna - pro- 

vides high power gain with 

low wind loading. This strong 

"Doughnut" antenna is avail 

able in 1, 2, 4, 6 and 8 bay 

models. 

UTAH -200 South Main Street 

N. Y.- Syracuse 6-4411 

ELEVISION AND ELECTRONICS 

SAN FRANCISCO 4, CALIF. 
235 Montgomery Street 

Douglas 3740 
SCHENECTADY, N. Y. 

Bldg. 267, Rm. 209 
Schenectady 4-2211 
SEATTLE 4, WASH. 
710 Second Avenue 

Main 7100 
WASHINGTON 5, D. C. 
806 15th Street N. W. 

Executive 3600 

ELECTRIC 

For fast service 
call G.E. 
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SELENIUM RECTIFIERS 

FOR high efficiency and dependa- 
bility specify SELETRON. Built on 

aluminum, these advanced type recti- 
fiers are light in weight yet rugged in 
construction. Used within their ratings 
they will give you long, trouble -free 
performance. 

Recommended by leading manu- 
facturers and electrical engineers for 
their dependability and economy un- 
der all service conditions. 

ell/Need for 
HIGH EFFICIENCY AND 

DEPENDABILITY 
.15 D. .22 Amps. D. C. .30 Amps. D.C. .45 Amps. D.C.' .60 Amps. D.C. 

1 

I.. 1 LENGTH -A 

i 11c e 11c f¡ln .. 11< f C _ < f we C r 

1 el 11-- -yL-J1-t-_--L_II1LL.. 
I b 14- i.dO 

Approx.D.C. 
Volts 

Max. A.C. 
Input 

BELOW FE- A 
1.. 

F 1 LENGTH BELOW le el 14. le -G LENGTH BELOW KE i 3ie KT -) LENGTH BELOW iE 931 l'a LENGTH BELOW K 
Code No. Length Code No. Length Code No. Length Code No. Length Code No. Length 

19 
38 
57 
76 
95 

24 
48 
72 
96 

120 

A1B1S1B 
A2B1S1B 
A3B1S1B 
A4B1S1B 
A5B1S1B 

1%6 
23/4 
2"1/6 
3 16 34 

A1B1S1B 
WA2B1S1B 
WA3B1S1B 
WA4B1S1B 
WA5B1S1B 

1%6 
2/%6 
3% 
43/76 
5 

P1B1S1B 
P2B1S1B 
P3B1S1B 
P4B1S1B 
P5B1S1B 

19/Le 
2s%6 
3 
3% 
43/46 

P1B1S1B 
WP2B1S1B 
WP3B1S1B 
WP4B1S1B 
WP5B1S1B 

1B/T6 

23/4 
37/s 
47/8 
57/8 

Q1B1S1B 
Q2B1S1B 
Q3B1S1B 
Q4B1S1B 
Q5B1S1B 

1 

2%6 
3 
3% 
416 

.90 Amps. D.C. 1.2 Amps. D.C. 1.6 Amps. D.C. 2.4 Amps. D.C. 3.1 Amps. D.C. 

flÏffffi 
-wc c- _ ° c- we ewc 

4ît5 n 
131,8 FE- -1iLENGTN a[LOT/K- Approx.D.C. 

Volts 
Max A.C. 

Input 

-11 L- k -)I LENGTH 'mew -121 F -1 LENGTH 51109/ If -2',1 , -3I LENGTH BELOW- A ass 1;- LENGTH BELOWIE 

Code No. Length Code No. Length Code No. Length Code No. Length Code No. Length 
19 
38 
57 
76 
95 

24 
48 
72 
96 

120 

O1B1S1B 
WQ2B1S1B 
WQ3B1S1B 
WQ4B1S1B 
WQ5B1S1B 

19/16 
27/8 
37/e 
47/8 
57/8 

D1B1S1B 
D2B1S1B 
D3B1S1B 
D4B1S1B 
D5B1S1B 

2% 
313/16 
5 
63/16 
7% 

D1B1S1B 
WD2B1S1B 
WD3B1S1B 
WD4B1S1B 
WD5B1S1B 

2% 
4/16 
67/16 
8,/8 
913/16 

E1B1S1B 
E2B1S1B 
E3B1S1B 
E4B1S1B 
E5B1S1B 

2s/B 
3'3/16 
5 

63/16 
7% 

E1B1S1B 
WE2B1S1B 
WE3B1S1B 
WE4B1S1B 
WE5B1S1B 

2% 
4,1/16 
67/16 
8,/B 
913/16 

4.0 Amps. D.C. 5.2 Amps. D.C. 6.0 Amps. D.C. 7.5 Amps. D.C. 8.0 Amps. D.C. 

U 
4 K. -1 LENGTH 

r \ 

0n 0 4' O 
14 5 

Approx.D.C. 
Volts 

Max A.C. 
Input 

i(- .14 4ä k -ii LENGTH BELOW 14 5' K- -)1 LENGTH BELOW K- 5- i(- -1LENGTH BELOW IE 1 6 K- -11105111 BELOW K 

Code No. 
F1B1S1B 
F2B1S1B 
F3B1S1B 
F4B1S1B 
F5B1S1B 

Length 
25/B 
313/16 
5 
63/16 
7% 

Code No. Length Code No. Length Code No. Length Code No. Length 
18 
37 
56 
75 
93 

24 
48 
72 
96 

120 

F1B1S1B 
WF2B1S1B 
WF3B1S1B 
WF4B1S1B 
WF5B1S1B 

2% 
4'%6 
6%6 
818 
913/16 

G1B1S1B 
G2B1S1B 
G3B1S1B 
G4B1S1B 
G5B1S1B 

3 
4,116 
67/16 
8V5 
913/16 

G1B1S1B 
WG2B1S1B 
WG3B1S1B 
WG4B1S1B 
WG5B1S1B 

3 
55/8 
7'3A6 

10116 
12'/4 

H1B1S1B 
H2B1S1B 
H3B1S1B 
H4B1S1B 
H5B1S1B 

3 
411/46 
6%6 
8V6 
9'3.16 

10 Amps. D.C. 
nn wL w< 

I 15 
6 IE71 LENGTH BELOW le 

Approx.D.C. 
Volts 

Max. A.C. 
Input Code No. Length 

18 24 H1B1S1B 3 
37 48 WH2B1S1 B 5% 
56 72 WH3B/S1B 713' 6 
75 96 WH4B1S1 B 10,/1 6 
93 120 WH5B1 S1 B 127/4 

t 

Above are listed full 
wave bridge recti- 
fiers. Ratings are for 
continuous duty, re- 
sistive inductive load, 
in an ambient tem- 
perature of 35° C. 

Note: For higher 
voltages and cur- 
rents other combina- 
tions are available. 
The tabulation above 
is only a partial list. 
Send specifications 
for other designs. 
Address Dept. B5-1. 

Specify SELETRON 
MINIATURE SELENIUM RECTIFIERS 

For RADIO AND TELEVISION APPLICATIONS 
The complete family of miniature Seletron Selenium Rectifiers 

is designed for use on a nominal 115 A -C line, to provide direct 
current for radios, television sets, amplifiers, and other low power 
applications. Instant starting, small size, long life and simplicity of 
installation are a Few of many features of the Seletron Family. 

CODE NUMBER 5L1 5M1 
Current Rating 75 ma. 100 ma. 
Plate Height ' 

Plate Width 

5P1 5R1 
150 ma. 200 ma. 

501 
250 ma. 

1" 1' 13/16" 11/2" 11/2" 
7/e" 1" 1316" 11/4" 11/2 

SELETRON DIVISION 
(fee RADIO RECEPTOR COMPANY, INC. le 

Since 1922 in Radio and Electronics 

251 WEST 19TH STREET, NEW YORK 11, N. Y. 
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MECHANICAL ACCURACY 

is 

PRECISION ELECTRONICS 
THE SHERRON 

ELECTRO -MECHANICAL 
LABORATORY SERVES IN THE 

FABRICATION OF MECHANICAL 
COMPONENTS FOR : 

Mechanical Equipment for 
Electron optics 

Special Precision Wave 

Guides 

Computers 

Vacuum Tube Structures 

Precision Tuning Units 

Precision Drive Mechanisms 

Servo Mechanisms 

Shown above is a view of the Sherron electro- 

mechanical laboratory. Here you will see the finest 

modern tools. Every machine, every piece of appar- 

atus is a precision instrument. Lathes, jig bores, 

shapers, heat treating equipment, locators, millers 

- they're all here. Yes, and the entire gamut of 

standards, gauges, mechanical measuring instru- 

ments . . . We allow no margin for error in any 

detail of the electronic equipment we make. As a 

result, the Sherron electro -mechanical laboratory 

performs a vital function in our complete and co- 

ordinated service to manufacturers . . . Why not 

consult our electro -mechanical engineering group 

on your "precision electronics" problems? 
Sherron 
Electrorn 

SHERRON ELECTRONICS t0111PAtno 
Division of Sherron Metallic Corporation 

1201 FLUSHING AVE. BROOKLYN 6, NEW YORK 
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RADIO "TRAFFIC COP" 
with a good heart! 

Operating where audio frequencies 
crowd the thoroughfares, variable at- 
tenuators assure precision volume con- 
trol in speech input equipment for 
radio consoles, sound motion pictures, 
public address systems, and television. 

With a "traffic cop" of this type in 
each microphone circuit of a multi - 
microphone set-up, input volume of 
one unit can be gradually faded out 
while that of another is increased; 
close-up and background program ef- 
fects can be reproduced with whatever 
degree of contrast is desired; and the 
resultant mixing of all microphone in- 
puts can be precisely and smoothly 
handled, through a master gain control, 
to meet all variations in program tonal 
intensity. 

Since impedance of a circuit is kept 
constant while volume is changed, uni- 

form performance is obtained without 
sacrifice of quality. 

To assure topnotch results, the maker 
-Daven Company of Newark, N. J.- 
specifies that all its resistors, "stand- 
ards in the industry", be wound with 
wire drawn from Driver -Harris electri- 
cal heat and corrosion -resisting alloys: 
Nichrome*V, Nichrome*, Advance*, 
D -H Manganin and the newly devel- 
oped 331 Alloy which has very high 
specific resistance and a very low tem- 
perature coefficient of resistance. 

If you require electrical resistance 
wire of outstanding uniformity, high 
stability, and long life, be guided by 
the example of Daven, whose products 
are used the world over, and have 
Driver -Harris supply your needs. For 
D -H alloys are the very heart of good 
electrical equipment of all kinds. Send 
us your specifications. 

Nichrome is Manufactured only by 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 

Dependable "heart" of Daven Attenu- 
ators is D -H electrical resistance wire. 

T.M. Reg. U. S. Pot. Off. 

Silver alloy contacts assist 
in improving performance. 

Notably compact, Daven Rotary -type Variable Attenuators are made in sizes from 13/4" to 2s/j" outside 
diameter. Standard units, giving up to 45 steps of attenuation, are available with built-in cueing control, 
enabling recordings, transcriptions, remote or network programs to be cued without necessity for auxiliary switching mechanism. Accuracy of resistance: from 0.1% up. 
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INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, TOO 

Each of the four magnets 
shown here is different in 

size, weight, material, and 
price; yet each will produce 
exactly the some amount 
of energy. 

"PACKAGED ENERGY" SAVES SPACE, CUTS COSTS 

INDIANA permanent magnets fit your need like a doc- 
tor's prescription-the right material, the right design, 
the right magnets to do your job best. 

When you buy Indiana permanent magnets, you buy product 
improvement ... new and higher efficiency ... new versatility .. 
new economy. Today, Indiana magnets are performing opera- 
tions that were impractical only a few years ago-actually replac- 
ing many mechanical and electrical devices-and with less 
weight, less bulk, lower cost. 

For example, certain radar magnets of Alnico originally weighed 
14 pounds. Through redesign by Indiana, their size was reduced 
materially and their weight cut to 31/2 pounds. Both were of 
identical material; both produced the same energy. The sub- 
stantial savings in weight and cost were accomplished wholly 
by a change in design. Consultation with our engineers may 
result in similar savings for you. 

a 

INDIANA permanent magnets 
bring you (1) the largest pos- 
sible output of energy per dol- 
lar of cost, or (2) a required 
number of energy units at low- 
est cost, or (3) a fixed amount 
of energy in the smallest space. 

Indiana is the only manufacturer of all types of 
commercially used permanent magnet alloys. Con- 
tinuous research and production control assure 
top quality and uniformity of all your Indiana 
permanent magnets, regardless of size or quantity. 
Call on our Special Design Service in solving your 
problems. 

THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF "PACKAGED ENERGY' SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 

6 NORTH MICHIGAN AVENUE CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, WESTCHESTER COUNTY, N.Y. 
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The NEW "dag" CRT Wall Coating 

Courtesy 
Allen B. Did/lion! 
Laboratories Inc. 

for all 

CRT 

glass 

envelopes 

Here's an entirely new CRT Wall Coating, developed by Acheson 

Colloids specifically and solely for use on CRT glass envelopes. 

"dag" CRT Wall Coating is very easily applied ... adheres tenaciously 
to all types of glass ... does not yield objectionable by-products on heating. 

Prominent cathode-ray tube manufacturers have already found this 

opaque, electrically conductive "dag" CRT Wall Coating eminently satisfactory, 
especially in tubes intended for television reception. 

Let Acheson Colloids help you with your CRT wall coating problem. 
Mail the coupon today for information on this or other electronic appli- 

cations of "dag" colloidal graphite dispersions. 

Give me information on "dag" colloidal 
graphite dispersions for: 

Wall coating of CRT's 

Electrostatic shielding 

Corona prevention 
Dry -film lubrication 
Copper oxide rectifier disc coating 
Electrical resistances 

Filament cement 
1015 

40th Anniversary Year 

Acheson Colloids Corporation 
Port Huron 

da 
REO. U.S. Mi. OFF. 

COLLOIDS 

Michigan 
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HELP YOU PICK THE BEST 

Here are a few facts to help you choose the best: In 

approximately 90% of the new commercial mobile transmitter 

designs, you will find Hytron instant -heating tubes. Over 2,500,000 

Hytron gaseous voltage regulators speak for themselves. Ratings of 
Hytron vhf tubes are CCS and based on actual equipment perform- 
ance which you can duplicate. No other transmitting triode can 

touch the new all-purpose 5514 for economical versatility. Famed 

for transmitting tubes, Hytron also originated the popular "GT", 
and is the oldest manufacturer specializing in receiving tubes. You 

pick the best when you pick Hytron. 

HYTRON TRANSMITTING AND SPECIAL PURPOSE TUBES 

CONTINUOUS COMMERCIAL SERVICE RATINGS 

Max Max Max Amateur Type Filament Ratings Description 
No. Volts Amps Type 

Plate Plate Net 
Volts Mo Dis Price 

LOW 10Y 75 1.25 Thor 450 65 15 $1.95 
AND HY24 2 013 Oxide 180 20 2 1.50 

MEDIUM 80IA/801 7.5 1.25 Thor 600 70 20 3.00 
MU 864 1.1 0.25 Oxide 135 5 - 1.50 

TRIODES 1626 12.6 0.25 Cath 250 25 5 1.6Ó 

HY31Z 5 6 2.55 Thor 500 150' 30" 5.50 
HIGH -MU HY1231Z3 6 3.2 Thor 500 150" 30` 5.50 
TRIODES 12 1.6 

5514íY 7.5 3 Thor 1500 175 65 4.95 

2C26A 6.3 1.15 Cath 3500 NOTE IO 7.75 
HY75AAr5 6.3 2.6 Thor 450 90 15 4.70 

VHF HY114B5 1.4 0.155 Oxide 180 12 1.8 2.25 
TRIODES HY615 6.3 A.175 Cath 300 20 3.5 2.25 

955 6.3 0.15 Cath 200 8 1.8 3.10 
9002 6.3 0.15 Coth 200 8 1.3 2.15 

2E2511í5 6 0.8 Thor 450 75 IS 5.50 
2E305 6 0.65 Oxide 250 60 10 2.25 
3D21A 6.3 1.7 Cath 3500 NOTE 15 750 

BEAM HY695 6 1.6 Thor 600 100 30 5.50 
PENTODES 807 6.3 0.9 Cath 600 120 25 2.30 

AND 837 12.6 0.7 Cath 500 80 12 4.15 
PENTODES 

HY12695 6 3.2 
Thor 750 120 30 550 

12 1.6 

1625 12.6 0.45 Cath 600 120 25 2.30 
55165 6 0.7 Oxide 600 90 15 5.95 

ACORNS 
954 6.3 0.15 Cats Sharp cutoff pentode 4.90 MINIA 
9001 6.3 0.15 Cath Sharp cutoff pentode 2 70 

TURES 

Type Filament Ratings Type Peok Max Inv Amateur 

No. Volts Amps Rect 
Plate D -C Peak Net 
Ma Ma t Pot. Price 

816 2.5 2.0 Mer 500 250 5000 $1.25 

RECTIFIERS 
866A/866 2.5 5.0 Mer 1000 500 10000 1.75 
1616 2.5 5.0 Vac 800 260 6000 7.50 

Average Operating Av Min Amateur 
Type Operating Ma Volts Storting Net 
No. Voltage Min Max Reg Voltage Price 

GASEOUS OA2 150 5 30 2 185 $2.00 
VOLTAGE 082 108 5 30 I 133 2.30 

REGU- 0C3/VRI05 108 5 40 2 133 1.20 
LATORS OD3/VRISO 150 5 40 3.5 185 1.20 

Both sections of twin triode. NOTE Special pulse tube, not recommended for c -w, consult Hytron Commer- 
cial Engineering Dept. for data. #5514 supplants the HY3OL HWO, HY4OZ, HYSIA, HY5IB, end HYSIZ; 
the HY75A the HY75; and the 2E25 the HY65. }Current for full wave. 31nstont-heating. 

for better reception, it's also Hytron-GT, G, lock -in, or miniature. 

New dota sheets: 2E25, 
2E30,HY31 Z,HY69, HY75A, 
HY1231Z, HYI259, 5514, 
5516. Free. 

--- 

Keep up to date with the 
Hytron Reference Guide for 
Miniature Electron Tubes, 
Free. 

New tronamht,ng . rd 
pct pose fub c !clog,,_ P., 
yours for the 

Simple, sure-fire vfo for 1¡4. or 2 meters. HY-Q 75 

kit: unassembled, $9.95; assembled, $11.95. 

Wirtlina RADIO St ELECTRONICS 
S E T T 

ELECTRONICS -August, 1948 61 

www.americanradiohistory.com



TRAM MARX PIG U ti PAT OFF 

THE LOW -LOSS, HIGH FREQUENCY INSULATION 

for every electrical and mechanical requirement 

MYCALEX, a most versatile, low -loss insu- 
lation material, possesses unusual character- 
istics that ideally suit it for use in ultra high - 
frequency applications. It can be molded, or 
machined to very close tolerances-it is im- 
pervious to water, oil or humidity; has dimen- 

sional stability, high dielectric strength and 
will not carbonize. Metal inserts can be 
molded into the material giving it an almost 
endless number of applications in the field 
of electronics. It is available in the three 
following types: 

MYCALEX 410 

1 

This injection -molded form of Mycalex is useful in 4 cases: 
1. When shape is too intricate to permit fabrication by machine. 
2. When quantities necessitate high production and low cost. 
3. When great dimensional stability is essential. (Mycalex 410 
can be molded to very close tolerances.) 4. When metal inserts 
must be incorporated into the insulator. These inserts may be 
made of any common metal that can withstand temperatures of 
about 1200° F and that has a coefficient of thermal expansion 
of the order of 100 to 175 x 10-' per degree C. Mycalex metal 
seals can withstand pressure of 90 psi. 

MYCALEX 400 

Compression molded for high -frequency applications. Its loss factor is well 
within requirements for operation in this portion of the electromagnetic 
spectrum. An outstanding characteristic is the long frequency range over 
which the loss factor is a minimum. Tropical climates do not impair its 
electrical and physical properties. It is, therefore, used for insulation in 
radio transmitters, radio receivers, communication panels, switchboard 
panels, arc shields in high tension switches, brush holders, relay contact 
supports, etc. Available in sheets 14 by 18 in.; thickness of Ye to 1 in. Rods 
18 in. long, diameter V4 to 1 in. 

MYCALEX K series 
Ceramic Capacitor 

Dielectrics. Many ceramic materials offer low power factor, negligible 
moisture absorption, high dielectric strength, lack of cold flow, ability to 
withstand high temperatures. Few, however, include a dielectric constant 
greater than 7 or 8 at radio frequencies. Few are available with flat surfaces 
of large dimensions that don't warp, or close tolerances in rods. Mycalex K 
capacitor dielectrics combine all of them and is available in practically any 
form. Power factor varies from 0.002 to 0.004 at 1 mc. 

MYCALEX FABRICATING SERVICE 
Mycalex can be machined to customers' exact speci- 

fications in our new plant at Clifton, N. J. This plant is 
especially tooled for large volume machining of Mycalex 
in a wide variety of forms. This service offers the following 
advantages ... PRECISION WORKMANSHIP: specialized 
equipment that assures remarkable precision and super- 

vision by skilled engineers. REDUCED COSTS: substantial 
savings effected by efficient performance on a quantity 
basis. RELIEF TO PLANT BOTTLENECKS. PROMPT 
DELIVERIES. Consult our engineering staff for advice on 
the application of Mycalex to your insulating problems. 

MYCALEX CORPORATION OF AMERICA 
"Owners of 'MYCALEX' Patents" 

Plant and General Offices CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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5;eele COMPONENTS 

do,L MINIATURIZATION 

FOR superior performance in a limited space, the utili- 
tarian compactness of Hi -Q components is sure to meet 
your enthusiastic approval. Although Hi -Q components 
are compact, there is no sacrifice of accuracy, depend- 
ability or uniformity. Each component meets or surpasses 
rigid standards for capacity, tolerance and performance. 
This compactness is accomplished through application of 
up-to-the-minute processing techniques, combined with 
use of highest quality materials and complete control of 
quality throughout all stages of manufacture. Specify HI -Q 
for maximum efficiency in a minimum amount of space. 

¿ea'íeae ZelCtetseCe 
fRANK41NVI1i,Es Y. 

Plants: FRANKLINVILLE. N. Y.-JESSUP, PA. 
Soles Offices : NEW YORK. PHILADELPHIA. DETROIT, CHICAGO, LOS ANGELES 
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CONSTANT VOLTAGE 
with low harmonic distortion 
TYPE CVH, an important newcomer in a famous line -a SOLA CONSTANT VOLTAGE Transformer designed for 
use with equipment that requires a source of undis- 
torted voltage. These new transformers, available in 
250, 500 and 1,000 VA capacities, provide all of the 
voltage stabilizing characteristics of the standard SOLA 
Constant Voltage Transformer, with less than 3% har- 
monic distortion of the output voltage wave. 

Since the output voltage wave is essentially sinusoidal, 
these transformers may be used for the most exacting 
applications such as general laboratory work, instru- 
ment calibration, precision electronic equipment or 
other equipment having elements which are sensitive to 

SS 

power frequencies harmonically related to the funda- 
mental. 

As in all SOLA Constant Voltage Transformers the 
regulation is automatic and instantaneous. There are 
no moving parts, no manual adjustments and every 
unit is self -protecting against short circuit. 
Type CVH represents 
an outstanding ad- 
vance in automatic 
voltage regulation 
and an important 
contribution to pre- 
cise electronic equip- 
ment. 

remew: voireee ILA /1 TRANSFORMERS 

WRITE FOR THESE BULLETINS 

DCVH-136-complete electrical and 
mechanical characteristics of the 
new Type CVH Constant Voltage 
Transformers. 

DCV-102 - complete engineering 
handbook and catalog of standard 
Constant Voltage Transformers 
available for remedial or built-in 
applications. 

Transformers fort Constant Voltage Cold Cathode Lighting Airport Lighting Series Lighting Fluorescent Lighting Luminous Tube Signs 

Oil Burner Ignition X -Ray Power Controls Signal Systems etc. SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 

Jranufacrurad under license by: ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia ADVANCE COMPONENTS LTD., Walthamatow, E.. England 

UCOA RADIO S.A., Buenos Airee, Argentina M. C. B.-& VERITABLE ALTER, Courbevoie (Seine), France 
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So much of everything you want 
packed into this 10 -inch speaker! 

The new 

Western Electric 
756A 

SPECIFICATIONS 
FREQUENCY RANGE: 65 to 10,000 cycles. 

IMPEDANCE: 4 ohms. 

COVERAGE ANGLE: 60°. 

POWER CAPACITY: 20 watts continuous. 

EFFICIENCY: At distance of 30 feet on the axis, will 
produce a level of 89.5 db above 1046 
watt per sq. cm. at 20 watts, on basis 
of warble frequency covering range of 
500 to 2500 cps. 

DIMENSIONS: Diameter 101/4"; depth 31/4". 

BAFFLE HOLE DIAMETER: 8-13/16". 

WEIGHT: 10 lbs. 

ENCLOSURE REQUIRED: 21/2 cubic feet completely 
enclosed. 

ELECTRONICS - August, 1948 

20 watts capacity 

Superb quality o t f reproduction 

tall 
t an 

i 
d simple to ns 

Compac 
ediate 

delivery 

Available 
for mm 

Before you select any speaker for broad- 
cast monitoring, wired music, program 
distribution systems or home radios and 
record players, look at the 756A and listen 
to its brilliant tonal quality. 

The 756A is just one of a line of new 
Western Electric speakers with power capac- 
ities from 8 watts to 30 watts. Get the full 
story on all of them from your Graybar 
representative, or write Graybar Electric 
Co., 420 Lexington Ave., New York 17, N.Y. 

QUALITY COUNTS 

DISTRIBUTORS: IN THE U. S. A.-Graybar 
Electric Company. IN CANADA AND 

-NEWFOUNDLAND - Northern Electric 
Company, Ltd. 
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FOR UTMOST 

CAPACITOR RELIABILITY 

FOR those exacting equipment appli- 
cations where reliability is the most 

important of all considerations, specify 
Solar's new Type QS series of SOLITE 
Metallized Paper Capacitors. 

These unique immersion and humid- 
ity -proof tubulars, with their self -heal- 
ing properties, are encased in tinned 
non-ferrous shells with glass -to -metal 
hermetic terminal seals. 

Type QS SOLITE capacitors offer the 
industrial and military electronic de- 
signer a hitherto -unknown combination 
of small size, light weight, and the ut- 
most in reliability and performance. A 
typical capacitor is shown in the actual 
size illustration. Rated at .5 mf 200 
wvdc, it is only .40" in diam. x 1" long! 

Standard capacitance tolerance on 
Type QS SOLITE capacitors is -10, 
+ 20%. Standard test voltage is 150 per- 
cent of rated d -c working voltage, while 
maximum power factor is not greater 
than 1 percent at 60 cycles. 

Capacitors rated at 200 wvdc and 
lower, identified as Type QSL, have a 
minimum insulation resistance x capaci- 
tance product of 500 megohm-micro- 
farads. Capacitors rated at working volt- 
ages above 200 volts, identified as Type 
QSN, are impregnated with mineral oil 
and have a minimum IR x C product of 
1000 megohm-microfarads. The mineral 
oil impregnation also minimizes 
capacitance variation with temperature 
changes. 

For further information, write today 
for full descriptive bulletin. 

Solar Manufacturing Corporation 
1445 Hudson Blvd., North Bergen, N. J. 

SOLAR CAPACITORS 

"Quality Above All" 

BUSINESS BRIEFS 
By W. W. MacDONALD 

Seasonal Patterns taken for 
granted before the war but for- 
gotten since then are returning to 
the business. Next time anyone 
says business is off ask if they 
mean by comparison with normal 
prewar, wartime -boom, or postwar 
seller's market. Then the state- 
ment can be examined in its proper 
perspective. 

Magnetic Amplifiers (p 124, 
Sept. 1947) are destined to play an 
important part in the design of 
industrial control equipment, will 
eliminate tubes in some instances. 
Invented by GE's E. F. Alexander - 
son many years ago, such ampli- 
fiers were limited in application 
by lack of suitable materials. The 
Japanese developed very efficient 
materials during the war, and the 
Germans put them to work. Ameri- 
can scientists have since further 
extended the technique. 

Extremely efficient d -c ampli- 
fiers were described at a recent 
symposium in Washington (see p 
128, this issue). So also were low - 
frequency a -c types. Several 
speakers left the distinct impres- 
sion that it is not at all beyond 
the range of possibility that core 
materials may soon be improved 
to a point permitting use of mag- 
netic amplifiers at audio fre- 
quencies and, perhaps, even at 
radio frequencies. 

Sound may be the answer for 
manufacturers of vacuum cleaners 
who wish to shake rugs without 
using a rotating brush or beater. 
One of our readers who has a 
patent pending on the application 
says that 15 to 20 watts of 60 -cycle 
power fed into a loudspeaker held 
an inch or so above the floor should 
do a job, and that even 5 watts will 
produce visible movement of a rug. 
He says, furthermore, that if it is 
properly done the user is not dis- 
turbed by the sound. 

Name and address on request. 

Believe It Or Not, one of the 
problems bothering meat packers is 
the fact that when the ground is icy 
hogs slip and become bruised. The 

bruises show up in hams, but not 
until the hams are cut. 

One big packer recently wrote to 
a company in our field and asked if 
bruised hams might not be detected 
by radar, indicating once more the 
sad fact that while many outsiders 
still don't know what electronics 
can and cannot do they are anxious 
to give us a whack at their busi- 
ness. 

If anyone can think of a practical 
solution we'll be glad to pass it 
along. 

Tele Service, if not installa- 
tions, will in our opinion soon 
have to gravitate to retailers. Sets 
are moving so fast that facilities 
set up by manufacturers are being 
severely taxed, and the business 
has just started. One factory - 
affiliated organization alone al- 
ready has 30 shops, 600 trucks and 
1,700 men. 

Incidentally, Howard Sams tells 
us he is receiving quite a few 
letters out in Indianapolis from 
appliance distributors, asking for 
information on the replacement 
parts business. This is another 
straw in the wind. 

Hams have found a simple way 
to substitute a 12 -inch cathode-ray 
tube available in the surplus market 
at $7 to $10 for the 7-inchers built 
into many television receivers. It 
seems that if one of the large 
bottles is operated below 2,500 volts 
instead of the 6,000 volts for which 
it was designed the fact that it is 
a long -persistence type is not too 
bothersome. 

Brilliancy of the picture is not 
bad. Only a test pattern or other 
still-life picture exhibits marked 
hold -over. And all one has to do is 
to change the tube socket. 

All Is Not Serene with respect 
to television receiver front ends. 
What with radiation, dead spots 
due to resonance of unused cir- 
cuits, and other trick effects, 
trouble is being experienced in 
many markets. 

Watch for early improvements 
particularly in switches. And 
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PROVEN 

50Kw, 100 -Mc. 

FM BROADCAST 

THESE ARE IMPORTANT FACTORS of sound high -power FM 
operation . . . proven important in over one year of operation 
by station KSBR, Mt. Diablo, California, 100.5 -Mc., channel 263, 
effective radiated power 250,000 watts. 

1) Overall power consumption is under 90 kw. 

2) Equipment is of compact design. 

3) Power tubes have highly efficient thoriated tungsten filaments. 

4) Tube servicing is possible without special tools, equipment, 
and training. 

5) Vacuum tube components are capable of supplying sufficient 
output without being run at maximum ratings. 

6) 50 kw. final is driven directly by the 10 kw. stage. 

7) Air cooled. 3, 10, and 50 kw. stages only require the output 
of a single blower driven by a I h. p. motor. 

MODULATOR 

Follow the Leaders to 

And they are made possible because of one component . . . 

the Eimac multiunit triode, type 3X12500A3. A pair of these 
tubes (as grounded grid amplifiers) are capable of providing 
over 50 kw. of useful output power with but 10 kw. watts of 
drive. The lineup of KSBR equipment and operational data, be- 
low, further illustrates advantages inherent to equipment de- 
signed around the 3X12500A3. 

Analyze the vacuum -tube components in the equipment you 
consider ... be sure their design presents the highest advantage 
to you. The Eimac sales department will gladly furnish names 
of equipment manufacturers and engineers using Eimac tubes. 
Phone, write or wire direct. 

HERE'S THE KSBR LINE-UP 

-50w 

IPA 
EIMAC 4X500A's 

3 kw stage 
-3kw 

I PA 

EIMAC 3X2500A3's 
10 kw stage 

I0kw 

PA 

EIMAC 3X12500A3's 

50 kw stage 
50kw 

4000V 
OVERALL EFFICIENCY: input from 

50 watts to 50KW 65% 
OVERALL POWER CONSUMPTION - 85KW 
TOTAL FLOOR SPACE USED BY 

EQUIPMENT - - - - - - 22 sq. ft. 
TUBE REPLACEMENT COST 

4X500A $97.50, 3X2500A3 $180.00, 3X12500A3 $875.00* 

*$l15 credit for return of radiator and mechanical assembly in good 
condition. $35.00 credit for return of crate in good condition. 

EITEL-McCULLOUGH, INC. 
201 San Mateo Avenue, San Bruno, California 

OPERATING CONDITIONS 
(Two Tubes) 

D -C Plate Voltage 4000 volts 
D -C Plate Current - 14.4 amperes 
D -C Grid Voltage -620 volts 
D -C Grid Current 1.9 amperes 
Driving Power (Approx.) - - 12 kilowatts 
Plate Dissipation (total) - - 15.4 kilowatts 
Plate Power Input 57.6 kilowatts 
Useful Power Output - - - - 54.4 kilowatts! 
Apparent Efficiency - - - - 94 per cent 

'Actual power delivered to water-cooled 
load. Amplifier output estimated to be 3 

kw higher, due to resistance and radiation 
losses between amplifier and load. 

MULTI UNIT DESIGN IS ANOTHER EIMAC FIRST 
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T6'#TVFRS4T/IF 
?VPF - SfR/6S ... 

TYPE K CONNECTORS 

on the above Geiger Counter made 
by Technical Associates, Glendale, 
California. 

TYPE AN, K, P CONNECTORS 

on Cathode Ray Recorder (shown 
with cover removed) made by Rei- 
land Instrument Co., Denver, Colo. 

The 64 -page Cannon Electric Type K 
Bulletin completely covers this ver- 
satile series of electric connectors, 
together with accessories i; ' the line. 
Address Department H-120. 

For prices on Type K Connectors, quotations 
will be made on specific catalog numbers only, 
and are available from Cannon Electric Rep- 
resentatives located in principal cities of the 
U. S. A. or direct from the factory. 

"glIv 

TYPE K ANGLE 90° PLUG 
Integral Cable Clamp 

is one of the many styles of K and 
RK fittings to meet most require- 
ments for electric circuits and mount- 
ing locations. 

ONE OF THE 190 -ODD INSERT 
ARRANGEMENTS 

1 6. 
2 5 

3 

is the GK -P6 insert which carries 
three No. 14 and three No. 10 con- 
tacts, having 3/64" clearance. The in- 
sert diameter is 7/8". No. 14 contacts 
are rated at 15 amps, and No. 10 at 
10 amps. 

CONTACTS 
all have tinned solder pots in K in- 
serts and are quality -made brass with 
silver -plate finish to stand wear and 

PIN 
CONTACT 

DOAMP. 
OrIRE 10) 

SOCKET 
CONTACT 

pressure of engagement with low loss 
factors. The 115- and 200 -amp. types 
are removable for soldering. 

XL33®3 usìcac 
wtez- 

IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC COMPANY, LTD. 

TORONTO 13, ONTARIO 

JZT 
CANNON 
ELECTRIC 

SINCE 1915 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

WORLD EXPORT (excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY STREET 

SAN FRANCISCO 11, CALIFORNIA 

BUSINESS BRIEFS (continued) 

watch the columns of ELECTRONICS 
for the technical dope. 

Picture Sizes advertised by some 
makers of direct -view television re- 
ceivers cause us to wonder if some- 
thing has recently gone wrong with 
our math. When we figure out the 
area of the largest rectangle having 
the correct frame dimensions that 
can be placed within a circle this is 
what we get : 

Tube Diameter Rectangle 
3 4.3 sq. in. 
7 23.2 

10 48.0 
12 69.0 
13 108.0 
16 123.0 

Are the copy -writing boys cut- 
ting corners, or just where are we 
wrong? 

Reverse English: New York's 
Hotel Taft is substituting 7 -inch 
television receivers for some of the 
10-inchers it has been renting, says 
the larger size is too big for a small 
room. 

Hotels, incidentally, are getting 
$2 to $3 extra per day for rooms 
with television, and one reports 
that room service in such cases 
triples while bar and restaurant 
business declines. 

Vehicular Tunnels carrying 
heavy traffic must be constantly 
monitored to avoid serious tieups. 
In the two under the Hudson River 
between New York and New Jersey 
cops are stationed every few hun- 
dred feet and noise and carbon 
monoxide make it necessary to 
relieve them at frequent intervals. 

This suggests another possible 
application for industrial tele- 
vision equipment. Pickup units 
might be located in tunnels in 
place of men, and receivers placed 
at more comfortable control points. 
John Taylor says RCA has already 
had an inquiry on the subject. 

Laymen are frequently awed by 
the title "Electronic Engineer." 
Reminds us of the way we our- 
selves feel about M.E.'s who de- 
sign those tricky automatic record - 
changers. 

Research Laboratory of one of 
the large companies in our business 
employs 355 people. Of these, 105 
are engaged in pure research hay - 
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ing no known industrial applica- 
tions, 140 are working on pure 
research but of a somewhat special- 
ized nature, 90 are devoting their 
time to research having a definite 
industrial endpoint, and 20 are en- 
gaged in the conversion of initial 
equipment designs into practical 
commercial forms. 

McGraw-Hill's World News Bu- 
reau reports that in Australia 45 
firms make radios but only one 
makes tubes, and that none yet 
make f -m or television sets on a 
commercial scale. 

Aussie radio prices are high, 
three to five times as high as ours 
for comparable models. Cheapest 
set retails for $55 and is a four -tube 
a -c model covering broadcast only; 
five -tube two -band jobs go for about 
$120; a six -tube three -bander sells 
for $195; and an eight -tube allwave 
phono -combination console lists at 
$400. 

Reader N. B. Cook kids us, with 
good reason, about our plea for a 
small, cheap, low -power, high-fidel- 
ity amplifier design (p 66, May). 
He says, correctly, that we our- 
selves have published several good 
circuits back over the years. We 
hasten to ask, as originally in- 
tended : but who makes one com- 
mercially ? 

Striking Simile is used by an 
astronomer writing in ELECTRONICS 
this month (p 98) to illustrate the 
extreme sensitivity of one particu- 
lar photoelectric device employed 
when studying the stars. He says 
it could theoretically measure the 
light of a candle in England from 
California. 

Hams who have gone in for 
directional beams will be amused 
to know that professional design- 
ers of f -m and tv antennas, and 
their salesforces, are just now be- 
ginning to wax violent on the sub- 
ject of driven element, reflector, 
and director spacing. Thus the 
wheel turneth ... back to where 
many of us cut our eye teeth. 

Plaintive Query: Why does 
music sound so good on certain 
f -m stations, while the announcer 
sounds like a man talking into a 
rain barrel? 

WHERE SPACE IS limited 

' ' 
specify 

' ' ' 

STANCOR 
sub -miniature 

TRANSFORMERS and REACTORS 

Have you a design problem where compactness is a 
necessity? In small electronic equipment, such as hear- 
ing aid devices and pocket radios, Stancor sub -minia- 
ture transformers and reactors fill the need for 
maximum performance in a minimum of space. Repre- 
sentative types are listed below. Competent Stancor 
engineers can help you in designing a size and type to 
meet your specific requirements. Quotations and techni- 
cal information furnished promptly without obligation. 

SUB -MINIATURE OUTPUT TRANSFORMERS 

Part 
Number 

Impedance 
Primary 

Rated 
Pri. L. 

Approx. DC Res. Dimensions 
H x W x D pri. Sec. 

HX-202 85,000 ohms 31 hy. 1750 ohms 4.7 ohms %'x%'x5k' 

HX-204 100,000 ohms 33 hy. 2950 ohms 4.0 ohms %'x%'x%' 

HX-207* 100,000 ohms 24 hy. 2500 ohms 3.0 ohms 744 x%'xt/' 

On the above units the secondary impedance is 60 ohms and the 

primary DC rating is 0.5 ma. 'This unit has a nickel alloy core. 

SUB -MINIATURE REACTORS 

Part 
Number Inductance DC Ma. DC Res. Dimensions 

H x W a D 

HH -100 43 hy. 0.5 3500 ohms 746'x54'xbk' 

HH -102 35 hy. 0.5 2000 ohms %'x%'x'' 
HH -104 60 hy. 0.5 2800 ohms Wx%'xV' 

Whether your design calls for audio transformers of the sub -miniature 
type or power transformers of 5 K VA capacity, Stancor has the ability 
and facilities to meet your requirements. Streamlined plant facilities and 
mass production permit faster delivery and lower costs consistent with 
Stancor quality. Inquiries are invited. 

Write for your copy of the new Stancor Catalog 140H, 

listing over 400 stock items. In many cases, a stock item 

will fill your requirements, with resulting savings. 

s Zeabe 

STANDARD TRANSFORMER CORPORATION 
3560 ELSTON AVENUE CHICAGO 18, ILLINOIS 
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Mustn't Touch ! 

Yours for the asking! 
Send for the Mallory Capacitor 
Catalog, which cc.niains useful 
data on all types of Mallory 
Capacitors-sizes, electrical 
characteristics, test measure- 
ments, mounting hardware. 

The moisture of human hands can shorten the life of an electrolytic capacitor. 
Hands perspire. Perspiration contains salt. That's why workers at Mallory 
wear rubber gloves when handling electrolytic capacitors. For the same 
reason the chloride content of raw materials is kept to one-half of one 
part per million. 

Precautions Lead to Longer Life 
Due to such precautions, Mallory FP Capacitors can be depended on for 
longer shelf and service life. Kept free from deteriorating impurities and then 
carefully and completely sealed in air -tight aluminum cases, they have 
frequently been used without re -aging after five to six years in stock. 

More Capacity in Equivalent Space 
Use Mallory FP Capacitors when you need more capacity and voltage in 
equivalent space. Use them for extreme service when moisture or fungi are 
present. Wherever you use them, you pay no premium for the assured quality 
of this Mallory Approved Precision Product. 

Buy Mallory Assured Quality at Regular Price Levels 

MA 
P. R. MALLORY a ca Inc. 

L LO R CAPACITORS 
(ELECTROLYTIC, OIL and WAX) 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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CROSS 

JTAC ... The IRE and RMA have announced the 

formation of the Joint Technical Advisory Commit- 

tee, a group of eight impartial engineers whose duty 

shall be to advise government agencies and indus- 

trial groups on the wise use and regulation of radio 

facilities. The JTAC will call on existing IRE and 

RMA committees, as well as other qualified groups, 

for detailed study and analysis of the problems pre- 

sented to it. Having thus come by the information 
from specialists best fitted to supply it, the JTAC 

will review the data, resolve conflicts of fact or 

opinion, and exclude commercial bias before passing 
its findings to the agency seeking its help. Its first 
task is to assemble, at the request of the FCC, infor- 
mation on the future utilization of the television 
frequencies between 475 and 890 mc, in preparation 
for the September 20th FCC hearing on this subject. 
Details of its plan of operation will be published in 

these pages next month. 
The new agency was initiated by President Shack- 

elford of the IRE and W. R. G. Baker, Director of 

the RMA Engineering Department. It differs from 
similar organizations of the past, such as the 
National Television System Committee and the Radio 
Technical Planning Board, in that it will not argue 
for particular services, but will present and inter- 
pret the facts for the benefit of the profession and 
the public, as a whole. It is no secret that many of 

the RTPB panels were so violently partisan for par- 
ticular services that they were, in effect, pressure 
groups. The JTAC's pressure, if any, will be for 
the incontrovertible fact and the broadest available 
interpretation. JTAC has its sights set high. Its 
responsibility is great, its opportunity wide. It 
depends on the support of every engineer who can 
contribute to its findings. Based on such support, 
JTAC can assist government and industry agencies 
to avoid repeating the mistakes of the past in setting 
allocations and standards. 

QRN ... We note progress in the amelioration of 
man-made radio interference in some fields, stagna- 
tion in others. There is still some argument over the 
FCC's action in taking jurisdiction over industrial, 

TALK 

scientific and medical devices capable of causing 

interference, but the clamor daily grows fainter. A 

recent voluntary action by a manufacturer of germi- 

cidal lamps, taken at the instance of the FCC, pro- 

duced an almost unbelievable improvement. The 

lamp as originally used caused severe interference 
with police services at distances as great as three 
miles. When the design was cleaned up, it failed to 

interfere with that most vulnerable of all radio 

devices, a television receiver, when operated at a 

distance of one foot. Everybody is very happy about 

that case, the FCC, the police and the manufacturer. 
But progress in the field of ignition interference 

is very spotty. Nowadays, when the price of nearly 
every car sold includes several hundred dollars for 

accessories, it would appear feasible to include 
ignition interference suppression facilities without 
incurring customer resistance. But, unfortunately, 
those devices which do the job well sometimes have 

a perceptible influence on the performance of the 

engine. So competitive is the automotive field that 
no manufacturer known to us is willing to install 
a suppression system as standard initial equipment. 
That makes it optional with the customer. And that 
makes for a great deal of uncontrolled interference. 
Perhaps, when a majority of car owners own tele- 
vision sets, and the serious nature of ignition inter- 
ference is sufficiently publicized, any slight degrada- 
tion of engine performance will be accepted as well 

worth its cost. We hope it comes a lot sooner than 
that. We predict everybody will be happy on that 
occasion, too. 

DECISION ... Along with the editors of the New 
Yorker, we are impelled to object to the recent Supreme 
Court decision which refused to abate the sound 

truck nuisance on the ground that such would be an 

abridgement of the right of free speech. The right 
to privacy, the right to select what speech to listen to, 

and the right to turn the damned thing off, are 
equally basic rights. The tuning control and the on -off 

switch on radio receivers are truly democratic insti- 
tutions. But the self -imposing sound truck leaves no 

alternative but a quick sprint in the opposite direction. 
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WHAT'S WRONG WITH 

U. S. FrequencyAllocations 
By JEREMIAH COURTNEY 

INCREASING USE of radio, for 
broadcast and non -broadcast 

purposes, has served to focus atten- 
tion on the manner in which fre- 
quency allocations are made within 
the United States. 

That this spirit of critical exam- 
ination represents a healthy devel- 
opment all agree. Any changes that 
facilitate more productive use of 
the increasingly valuable natural 
resource that is our radio spec- 
trum should be welcomed by both 
government and industry. 

Faulty Practices 

Chief among the basic faults in 
present frequency -assignment prac- 
tices are the following: 

(1) The dual system of alloca - 

TELEVISION SHADOWS 

RELIEF MAP of Los Angeles 
and vicinity, lighted by a small 
electric lamp placed on Mt. Lee 
in Hollywood. 

Illuminated areas show prob- 
able line -of -sight coverage by a 
television transmitter in a simple, 
effective manner. 

Photograph by I. L. Bateman, 
Los Angeles Department of Water 
& Power 

ELECTRONICS - August, 1948 

Courtney Krieger and Jorgensen 
Washington, D. C. 

THE AUTHOR, a practicing attorney, 

was Assistant General Counsel of the FCC 

in the period between 1942 and 1946. 

Prior to that time, he was associated 

with Cadwalader, Wickersham & Taft, 

New York. 

tions pursuant to which the In- 
terdepartment Radio Advisory 
Committee is empowered to assign 
frequencies to government radio 
stations, while the Federal Commu- 
nications Commission does likewise 
for non -government stations, both 
agencies enjoying equal and ple- 
nary authority over the entire spec- 
trum. 

(2) The practice of IRAC in 
making frequency assignments on 
the basis of government -agency 
statements of frequency need with- 
out any or sufficient proof of need, 
and without recurring independent 
examination of frequency utiliza- 
tion by such agencies. 

(3) The practice of FCC in mak- 
ing frequency assignments on the 
basis of paper showings of pros- 
pective need, not speedily read- 
justed in the light of actual fre- 
quency utilization as thereafter 
independently determined by the 
monitoring staff. 

(4) The practice of the FCC in 
assigning blocks of frequencies for 

the use of particular services on a 
national basis, without providing 
for their use by other services in 
areas where such frequencies are 
not used or likely to be used by the 
service to which they were orig- 
inally assigned. 

IRAC-FCC Relationship 

In passing upon the question 
whether a non -government appli- 
cant should be licensed to use cer- 
tain aeronautical frequencies then 
in use by a government station, the 
FCC recently had occasion to re- 
mark (FCC Docket 6988, p 363) : 

In any event, however, the Com- 
mission has the legal authority to as- 
sign to the applicant the use of the 
same frequencies that the C.A.A. is 
using at New York for reasons that 
will now be outlined. 

"Station WSY is a government 
owned and operated station and so not 
required to be licensed by this Com- 
mission, its frequencies being as- 
signed by the President as provided 
in Section 305 (a) of the Communica- 
tions Act. As we have previously seen, 
the frequencies of non -government 
stations are assigned by this Com- 
mission (Sec. 303 (c) ) . As a matter 
of legal theory, neither assignment is 
controlling on the other, although 
there are manifest practical difficul- 
ties in the way of an assignment by 
the Commission to a non -government 
station of a frequency used or in- 
tended to be used exclusively by gov- 
ernment stations, or by the President 
to a government station of a frequency 
used or intended to be used exclusively 
by non -government stations. 

"Mainly to coordinate and regulate 
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the assignments of frequencies to gov- 
ernment stations with those assign- 
ments made to non -government sta- 
tions, the various federal agencies in 
1922 voluntarily established the Inter - 
department Radio Advisory Commit- 
tee which the President has used as 
an advisory body to recommend to him 
what frequency assignments should 
be made to government stations. Pro- 
cedurally, IRAC has been authorized 
to make interim assignments which 
are periodically confirmed by Execu- 
tive Order of the President, each order 
again conferring authority upon 
IRAC to n.ake further interim assign- 
ments. 

"By mutual agreement between 
IRAC and the Commission, certain 
portions of the radio spectrum area 
are, from time to time, marked for 
government assignments exclusively, 
others for non -government assign- 
ments exclusively, and still others for 
the shared Lse of both government and 
non -government stations." 

Merely to state the FCC-IRAC 
relationship is to prove its faults. 
Each agency, legally, can assign the 
entire spectrum. With that bludg- 
eon in the hand of each, it is not 
difficult to understand how they 
have both agreed that the radio 
spectrum should be divided equally 
between the government and indus- 
try, as it approximately now is. If 
each has the power to devour the 
whole apple, as reasonable men they 
will agree to split it down the mid- 
dle. 

But should the radio -spectrum 
apple be split down the middle, 
half to government and half to in- 
dustry? There is considerable evi- 
dence that it should not, but the 
question can never be conclusively 
answered until one agency is given 
authority over the entire spectrum. 
Then government frequency needs 
can be weighed against industry 
needs on merit and by application 
of the same standards. Only thus 
can there be any assurance that the 
FBI, for example, does not get from 
IRAC more channels than it needs 
at the same time the State Police 
(which are treated as non -govern- 
ment users) get from FCC less 
channels than they need very 
badly indeed. 

Government Needs 

Requests for frequency assign - 
mints presented to IRAC by gov- 
ernment users are not subject to 
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the same examination of need that 
is made with respect to industry 
requests presented to FCC. 

D. E. Noble of Motorola, and 
Chairman of Panel 13 of the Radio 
Technical Planning Board, testi- 
fied on April 1, 1948 before the 
House Interstate and Foreign Com- 
merce Committee regarding House 
Joint Resolution No. 78: 

"An applicant before the Federal 
Communications Commission must 
face a weighing of the values and an 
examination of the factors of public 
interest, convenience, and necessity 
before channels are granted. 

"According to a statement by an 
IRAC spokesman at an FCC engineer- 
ing conference, when a governmental 
department requests channels it is pre- 
sumed that the channels are needed 
and there is no process of sitting in 
judgment upon the request, or of 
weighing the request in relation to 
other important needs of the non -gov- 
ernmental services operating under 
the control of the Federal Communi- 
cations Commission. 

"If IRAC had not been so profligate 
in its demand for channels, the Fed- 
eral Communications Commission 
would have had an easier task in allo- 
cating the channels for commercial 
and city and state use. In the desir- 
able mobile -frequency band between 
30 and 220 mc, the federal government 
assignments exceed the non-federal 
mobile assignments by a factor of two 
to one." 

Why government frequency re- 
quests are not subjected to critical 
IRAC examination of need is indi- 
cated by a provision in IRAC by- 
laws that the Committee shall 
endeavor to reach unanimous agree- 
ment on all questions discussed. 
Further pressure in that direction 
is inevitably generated by the fact 
that IRAC is made up entirely of 
frequency users (Agriculture, Com- 
merce, Navy, State, Treasury, War, 
Interior, Justice, FCC, and U. S. 
Maritime Commission). Thus, if 
one IRAC member should vote 
against or attempt to examine into 
another member's need for re- 
quested frequencies the action 
would be undertaken only with the 
greatest circumspectness and deli- 
cacy, in the certain knowledge that 
the member so aggrieved would be- 
fore long be in a position to pass 
upon the objecting member's own 
frequency requests. This is stat- 
ing the case mildly. 

Whether or not IRAC accords a 
critical examination of frequency 
need to the requests of its members, 
it is certain that assignments are 
not based on the same criteria of 
need as are FCC assignments, made 
only after periodic overall spectrum 
review of each industry's needs 
against those of every existing and 
meritorious new radio service. The 
short supply of frequencies now 
available for industry purposes 
makes it imperative that govern- 
ment assignments be based on equal 
needs, with all assignments subject 
to periodic independent examina- 
tion to determine the extent of fre- 
quency utilization actually ob- 
taining. 

Allocation Post -Audit 

Although superior to those of 
IRAC, FCC allocation procedures 
are themselves subject to improve- 
ment in at least two important re- 
spects. 

While FCC does periodically 
undertake to revise spectrum allo- 
cations in the light of the needs of 
existing and new radio services, 
such allocation proceedings are few 
and far between. In the interim, 
frequency assignments and uses 
frequently get out of balance. In 
the long periods intermediate be- 
tween general allocation proceed- 
ings insufficient effort has in the 
past been made by FCC to deter- 
mine the extent to which the fre- 
quencies allocated to particular 
services are actually used by those 
services. 

So far as is known, the monitor- 
ing offices of FCC have not often 
been used for the purpose of deter- 
mining service frequency utiliza- 
tion. Certainly there has been no 
announcement regarding such stud- 
ies. Indeed, it was not until last 
year (after the American Tele- 
phone & Telegraph Company had 
introduced, in a proceeding before 
FCC, charts of frequency utiliza- 
tion studies made in three major 
cities showing striking discrepan- 
cies in channel utilization by the 
various occupants of the 152 to 
162 -mc non -government and 162 to 
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174 -mc government bands) that 
there was created a Frequency 
Utilization Section in the FCC's 
Washington offices' Engineering 
Department. 

The importance of an independ- 
ent determination of frequency 
utilization is apparent. For in gen- 
eral allocation proceedings one in- 
dustry and service is striving 
against another, not only for pres- 
ently needed spectrum space but for 
space for future expansion as well. 
Frequency allocations have been 
made by FCC on the basis of paper 
showings, chart projections of pres- 
ent use, and estimates of future 
needs which may or may not come 
into being. This has resulted from 
time to time in inequities in fre- 
quency assignments, as revealed by 
the acid test of frequency utiliza- 
tion. 

For example, in October 1947, 
two -and -a -half years after the 
FCC's 1944-45 general allocation 
proceeding had been completed in- 
sofar as frequencies above 25 mega- 
cycles were concerned, the rail- 
roads had 60 frequencies allocated 
for their purposes in the 152 to 
162 -mc band, and were using the 
same frequency for land and mo- 
bile station use. The taxicab indus- 
try had 2 frequencies in that band, 
using one frequency for land sta- 
tions and the other for mobile sta- 
tions, the two frequencies thus con- 
stituting a single communications 
channel. Neither industry had any 
frequencies outside the 152 to 162 - 

mc band. On the railroads' plethora 
of 30 channels there were 100 land 
stations and 900 mobile units op- 
erating ; on the taxicabs' single 
communications channel, there 
were almost 1,000 authorized land 
stations in operation, employing 
thousands and thousands of mobile 
units. In fact the vice-president of 
one of the leading manufacturers in 
the non -broadcast radio field testi- 
fied before FCC (Docket 8658, p 

686) : 

"One pair of channels assigned to 
the taxicab industry alone accounted 
for approximately half of the total 
2 -way radiotelephone communications 

equipment business during the past 
year." 

If such inequities in frequency 
assignments are to be promptly cor- 
rected the FCC must be prepared 
periodically to post -audit the pa- 
per showings of frequency need put 
forward by the various radio serv- 
ices in the light of actual frequency 
utilization, without waiting for the 
next distant and time-consuming 
general allocation hearing. 

Flexibility Needed 

Not only should frequency as- 
signments be periodically read- 
justed to comport with frequency 
utilization, but all assignments 
should be sufficiently flexible to per- 
mit use by another service when not 
used or likely to be used by the 
service for which originally as- 
signed. 

The present FCC practice is to 
assign frequencies to services on a 

national basis. In the railroad -radio 
service, for example, 60 frequencies 
have been allocated for that indus- 
try's use throughout the country. 
These frequencies were deemed 
necessary to provide for railroad 
communication needs in the con- 
gested Chicago terminal, into which 
33 different railroads operate. In 
many areas outside the congested 
terminals of Chicago, St. Louis, 
and New York, however, the rail- 
roads cannot use or justify the use 
of 60 frequencies. If frequencies 
had been assigned on a basis that 
would permit use by other services 
in those areas where the railroads 
cannot conceivably use 60 frequen- 
cies it would not have been neces- 
sary for the taxicab industry, for 
example, to long thirst for addi- 
tional frequencies in California, 
Texas, Massachusetts, Florida and 
many other states into which only 
a few railroads operate. 

FCC is, by statute, required to 
assign radio frequencies in the 
public interest, convenience and 
necessity (Communications Act, 
Sec. 309 (a) ). Like so many other 
agencies administering similar 
statutes, however, the interest, con- 
venience and necessity considered 

is not always that of the public but 
is often that of the agency or its 
personnel. This is usually not so 
much the fault of the agency as the 
result of limited funds made avail- 
able for the agency's activities. It 
would not be convenient for the 
FCC or its staff to determine how 
many of the 60 railroad frequencies 
can be properly used for taxicab 
dispatching in the states of Cali- 
fornia, Texas, Massachusetts and 
Florida without conflicting in any 
way with railroad -radio communi- 
cation needs. 

The raison d'être of the admin- 
istrative agency is its capacity for 
dealing with complex technical 
problems. No needed frequency 
should be permitted to go to waste 
anywhere if the objection to its use 
is merely the imposition of a work- 
load of minor, or even major, pro- 
portions on the FCC's technical 
staff. Frequencies are too valuable, 
too much in demand, to die by ap- 
plication of the rule of administra- 
tive convenience or the interposi- 
tion of obstacles in the path of the 
prospective user by way of com- 
plicated showings or expensive and 
time-consuming hearings. 

The Future 

In the nature of things there will 
be considerable delay in placing the 
radio spectrum under the jurisdic- 
tion of one agency, and probably 
also in IRAC's revision of its stand- 
ards of frequency need. For that 
very reason, however, it becomes 
increasingly important for FCC 
to see that frequency assignments 
and use are in balance and that a 
high degree of flexibility in fre- 
quency assignments obtains al- 
ways, to the end that a single fre- 
quency shall not lie fallow in a 
single community where needed. 

That such is not the case today 
only underlines the need for im- 
mediacy of action by the Federal 
Communications Commission in 
post -auditing frequency assign- 
ments against utilization and in 
correcting any inflexible frequency 
service assignment practices which 
are wasteful of frequencies. 
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Transmitting and receiving ground -plane antennas and of Mobile 2 unit. Dashboard 
mounting of handset and send -receive switch provides convenience 

Photographed from the antenna site atop 
the McGraw-Hill Building, this view shows 

CITIZENS BAND 
Complying with FCC class B specifications, iff transponders are modified to provide useful 

two-way communication from car to car for moderate distances and over a greater range to 

a fixed station having greater antenna height 

By WILLIAM B. LURIE 
WIOXEM-WLXRW 

Bronxville, New York 

THE equipment to be described 
was developed as type B equip- 

ment for the Citizens' Radio Serv- 
ice and has been used by the author 
and his associates in successful 
field trials. 

Because of the nature of facili- 
ties available, and because this 
project was undertaken on a spare - 
time basis, it was decided to de- 
velop three units, two of which 
would be mounted in passenger 
cars, while one would be a -c oper- 
ated, though easily movable from 

point to point. Advantage was 
taken of readily convertible surplus 
electronic equipment, namely the 
iff transponder BC -645, still avail- 
able at about $10. A complete 
transmitter and receiver can be 
assembled for less than $25. 

Class B FCC tolerances are 
±0.4 percent, or ±1.86 me at 
465.0 -mc center frequency, and it 
has been found that the transmitter 
stability is well within these limits. 
Once it had been determined that 
the license requirements would be 

met, no great effort was made to 
establish the inherent drift or in- 
stability, but the transmitters have 
been used repeatedly, often after 
periods of weeks during which the 
whole unit rode, not shock -mounted, 
in the trunk of the author's car, 
over 60 miles per day at speeds up 
to 55 miles per hour, at ambient 
temperatures ranging from -10 F 

The equipment and tests described here were developed by Mr. Lurie as an inde- pendent consultant in cooperation with the 
ELECTRONIcs Citizens Radio Project de- scribed in November 1947, page 80. 
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the buildings adjoining Ninth Avenue. lef 
and Eighth Avenue, right 

Complete two-way equipment of Mobile 2 set up for 12 -volt operation in trunk. Left to 

right, the transceiver, dynamotor. extra battery and switch 

TRANSCEIVERS Part IV 
of a series 

ELECTRONICS CITIZENS RADIO PROJECT 

PART I 

Transmitter for the Citizens Radio Service, November 1947. 

PART II 
Receiver for the Citizens Radio Service, March 1948. 

PART III 
Antennas for Citizens Radio, May 1948. 

PART IV 
Citizens Radio Transceivers, August 1948. 

PART V 
Power Amplifier for the Citizens Transmitter, coming. 

to +80 F. Frequency shifts of 0.5 

me (about 0.1 percent) were seldom 
observed. 

As shown in the block diagram 
of Fig. 1, the transmitter consists 
of a 316A oscillator in a Lecher - 
line type of oscillator circuit, with 
a 6V6 modulator and 7F7 pream- 
plifier. No effort was made to se- 
lect tube types or components care- 
fully; the transmitter has been 
largely designed around the numer- 
ous components used in the BC -645. 

The modulator is a conventional 

audio amplifier that provides con- 

stant -current, class A Heising mod- 
ulation. A sufficiently high modu- 
lation level is achieved, although 
100 -percent modulation is not ob- 

tained. The oscillator plate line is 
fed through an r -f choke, thereby 
allowing the voltage node on the 
oscillator plate line to form where 
it sees fit. As shown in Fig. 2, the 
oscillator grid line is returned to 
ground through a resistor, tapped 
on the line at what was presumed 
to be a voltage node. One method 

of adjusting the input power to the 
rated value is to adjust the oscil- 

lator grid -leak resistor, thereby 
varying the plate current at fixed 

plate voltage. 
The oscillator filament circuit 

can not conveniently be tuned; one 
side has considerable inductance 
within the tube, while the other 
has a span inductance provided in 
the external lead to the tube before 
both leads and by-passed to ground. 
Frequency adjustment is made by 
moving a dielectric slug between 
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FIG. 1-Block diagram of stages in mobile and portable transmitters and receivers 
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r 
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FIG. 2-Transmitter circuit requires only addition of the audio stages 

the ends of the lines remote from 
the tube. 

It was not found possible to in- 
crease the efficiency in the BC -645 
beyond 15 percent at 400 volts plate 
voltage, or about 11 percent at 300 
volts. A nominal radiated power 
of the order of one watt is there- 
fore quoted as representative of 
the capabilities of the 316A at ten 
watts input, and the tantalum 
anode, with a rated dissipation of 
thirty watts, requires no cooling. 

Receiver 

The receiver is a superheterodyne 
using a 40 -me intermediate fre- 
quency, with a 955 local oscillator, 
a 955 mixer and no r -f amplifier. A 
1N34 germanium diode is used as 
a second detector, its rectified, fil- 
tered output being used as avc 
voltage for the three 7H7 i -f tubes. 
A 7F7 audio amplifier and 6V6 
power output stage follow. 

The receiver was originally in- 
tended for the reception of coded 
pulses and use of. an f -m signal 
generator revealed that the i -f 
bandwidth was over three mega- 
cycles. Removal of loading resistors 

and single -frequency peaking in- 
stead of stagger -tuning reduced 
the i -f bandwidth to about 250 kilo- 
cycles. 

The local oscillator is a 955 acorn 
tube in a loaded Lecher -line oscilla- 
tor similar to the transmitter. The 
frequency is adjusted by means of 
a large silver-plated disk brought 
near the plane of the grid and plate 
lines, L2, varying their electrical 
length. A small capacitor provides 
coupling to the mixer tube; the os- 
cillator voltage appears at the 
mixer grid along with the signal 
voltage, which is tapped off a res- 
onant line to which the antenna is 
direct -coupled. 

The 955 mixer tube operates 
with its cathode grounded, and its 
plate load, the primary of the first 
i -f transformer, is returned not 
only to r -f and i -f ground, but to 
d -c ground as well. The local oscil- 
lator voltage and velocity of elec- 
tron emission from the mixer tube 
cathode provide enough voltage for 
the efficient operation of the mixer. 
No improvement of signal to noise 
ratio was observed when added 
voltage was applied, and so the 

mixer was left as originally 
designed. 

As shown on the schematic dia- 
gram, Fig. 3, the signal from the 
antenna is tapped down on a short 
section of loaded transmission line 
Le; capacitor C, across the open 
end is varied to resonate the line. 
The signal to the mixer is removed 
from the line at a corresponding 
point on the conductor opposite the 
point where the antenna is brought 
in. Again, coupling was varied in 
amount, by moving the taps, and 
inductive coupling to the line was 
attempted, all with no substantial 
gain. The original front end, 
therefore, was restored. 

Power Supply 

For the a -c portable unit, fila- 
ment transformers were provided. 
Since the BC -645 was originally 
intended for 12- or 24 -volt opera- 
tion, the 12 -volt connection was 
chosen and two 6 -volt windings 
connected in series. For the 316A, 
requiring 2.0 volts at 3.65 amperes, 
a filament transformer in the BC - 
645 was intended for 9 -volt, 80 - 
cycle input, 2 -volt output, center - 
tapped to ground. This 9 volts was 
provided at 60 cycles from ground 
to the center tap of the second 6 - 
volt transformer. The B -supply is 
conventional and a portion of the 
B -voltage, obtained from a bleeder, 
is used for energizing the sealed -in, 
sensitive send -receive relay, furn- 
ished in the basic BC -645, and 
which switches the main B -supply 
from receiver to transmitter when 
keyed. 

For the mobile units, dynamotors 
PE -101C (used with the BC -645 on 
aircraft) were obtained. This 
dynamotor requires either 12 or 
24 -volt input, with 400 -volt output 
at 0.135 ampere, 9 volts at 1.1 
ampere at 80 cycles, and 400 volts 
at 0.02 ampere. The latter wind- 
ing was not used, the 9 -volt wind- 
ing supplies the 316A filament 
transformer, the 135 -milliampere 
winding used for plate voltage, and 
the 12 -volt input furnished from a 
second 6 -volt storage battery in 
series with the car battery. A 
switch places the two batteries in 
series when running the radio 
equipment, or in parallel for charg- 
ing both batteries from the car 
generator when not on the air. The 
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transmitter -receiver, dynamotor, 
extra battery, and switch are all 

mounted on a board which slides 
onto the upper deck of the trunk 
compartment of a 1940 Buick con- 

vertible coupe,-Mobile 2 station. 
Because of excessive dynamotor 

noise, Mobile 1 unit was rewired 
for 6 -volt operation of the tube 
heaters, including a dropping re- 
sistor for the 316A filament, a PE - 
103 6- or 12 -volt dynamotor was 
used on 6 volts, and the second bat- 
tery was eliminated. This equip- 
ment is installed in a 1946 Dodge 
sedan,-Mobile 1 station. The bat- 
teries are also used, with a drop- 
ping resistor, for excitation of 

carbon microphones on the mobile 
units. 

Antennas 

Duplicate antennas are used for 
receiving and transmitting. RG - 

8/U cable with type -N fittings 
(UG-21/U) was used for Portable 
1 and Mobile 2 units, while RG -29 

/U cable with type -N fittings 
(UG-15/U) was used on Mobile 1, 

to facilitate passage between the 
trunk door and the car body, lead- 
ing to the antennas. The antennas 
on Mobile 1 are surplus AN/APQ- 
2A antennas, quarterwave vertical 
rods mounted atop a ground plane, 
the whole unit being attached to 
the car roof with suction cups, at 
a height of six feet. 

The antennas on Mobile 2 are 
identical with those on Mobile 1, 

except that the ground plane is 

mounted on the trunk compartment 

door, as shown, with clearance 
holes for the cables provided 
through the trunk door. The an- 
tenna height is about four feet. 

The antennas for the portable 
transmitter and receiver are two 

5 -element Yagi arrays, each con- 

sisting of a folded dipole, one 

reflector, and three directors, all 

made of i -inch silver-plated brass 
rod. The overall resistance is as- 
sumed to be a fair match to the 
52 -ohm RG -8/U cable feeding each 

array, and quite sharp patterns 
have been observed. 

Vertical polarization is used 

throughout, although horizontal 
polarization with a phased turn- 
stile array was used for some time 
on one of the mobile units. With 
an eye toward consistency with the 
practices of W2XSN, McGraw- 
Hill's station in New York, vertical 
polarization was decided upon. 

Tuning Adjustments 

The transmitter frequency was 
adjusted by monitoring the unmod- 
ulated radiated power near the 
antenna with a precision wave - 

meter such as a Lavoie microwave 
frequency meter. The method of 

adjustment chosen consisted of 

jamming down the limit stops on 

the relay which controls the posi- 
tion of the dielectric slug in the 
transmitter oscillator tuned line 
until the relay arm is tightly held 
in both directions. Final adjust- 
ment consists of adjusting the 
position of the relay arm and slug 

until the transmitter frequency is 

the required value. 
Modulation percentage is in- 

creased until noticeable distortion 
of voice transmission is heard on 

a nearby receiver. A modulation 
control is provided for this pur- 
pose, and is also convenient for re- 
moving all modulation from the 
carrier when frequency checks and 
adjustments are made. 

The receiver antenna coupling 
line is tuned to 465 mc, the only 

circuit in the receiver tuned to this 
frequency. The local oscillator 
operates at 425 me providing a 40 - 

megacycle i -f signal at the mixer 
tube plate. Three identical 7117 i -f 
amplifier stages follow, with cath- 
odes grounded and grids returned 
to ground through the avc line to 

furnish the only bias on these 
tubes. With no applied signal, tube 
and circuit noise develop about one 

volt of bias. 
Demodulation is done by a 1N34 

germanium diode. The audio sig- 
nal is amplified in one-half of a 

7F7 twin triode, and then in a 

6V6 output tube which drives a 

loudspeaker or telephone handset 
receiver. 

Alignment is accomplished with 
the top cover off, bottom plate on, 

by introducing a 40 -me unmodu- 
lated signal at the mixer tube grid, 
and observing, with a vacuum -tube 
voltmeter, the ave voltage devel- 

oped across the diode detector load 
resistor. All i -f transformers are 
peaked for maximum gain. 

An alternative is to apply a 
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FIG. 3-Receiver portion of the BC -645 after modification for use in the citizens band 
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40 -mc frequency -modulated signal, 
preferably over one megacycle 
wide, and to observe with an oscil- 
loscope the voltage across the load 
resistor. The i -f transformers are 
peaked for maximum stable gain 
and minimum bandwidth. By this 
method the i -f B -supply voltage 
may be increased until the receiver 
is just below the oscillation point. 

Bakelite shafts and knobs were 
added to the two receiver front-end 
adjustment points to facilitate 
alignment in the field. Adjustment 
is done with top and bottom covers 
in place, by observing the ave volt- 
age with the, receiver at any con- 
venient distance from a stable sig- 
nal source. The local oscillator is 
set at approximately 425 me using 
an absorption wavemeter such as 
the General Radio butterfly type 
1140-A. Next, the antenna coup- 
ling. line is tuned for maximum 
ave voltage. The local oscillator 
is adjusted for maximum signal, 
after which the antenna line is re- 
adjusted, then the local oscillator 
again, until the maximum stable 
signal is obtained. This completes 
the receiver alignment. 

Total d -c filament drain for the 
transmitter and receiver is 6.3 
volts at 6.4 amperes. On a -c, the 
drain is 12.6 volts at 1.5 ampere 
and 9.1 volts at 1.1 ampere. The B - 
supply provides 400 volts, 60 milli- 
amperes receiving, and 65 milliam- 
peres when transmitting. 

Field Tests 
Two types of tests were con- 

ducted: with both stations near 
ground level, and with one station 
well above surrounding terrain. 
In all cases, complete two-way com- 
munication was attempted, reduc- 
ing to one-way communication as 
the separation between units was 
increased. In this manner, it was 
hoped to show up any significant 
differences between units, in sig- 
nal-to-noise ratio and ultimate 
sensitivity, especially in the port- 
able unit, which was often run 
without ave. 

Communication between two mo- 
bile units has been the major part, 
but not the most significant part, 
of tests to date. The mobile units 
were built into privately -owned 
passenger cars, with vertically 
polarized non -directional antennas 

Portable a -c operated unit used on the roof of the McGraw-Hill building in New York 
for the field tests 

six feet above the road on Mobile 
1, and four feet on Mobile 2. 

First tests at Bronxville, N. Y. 
were made with the two mobile 
units separated by about 500 feet 
and each receiver aligned to each 
transmitter carrier. Separation of 
the two cars, maintaining line -of - 
sight, reduced the signal level until 
communication became noticeably 
affected by interception of the 
beam by cars, trees and buildings. 
At about 1,200 feet, reliable two- 
way communication was main- 
tained, with the signal being re- 
duced nearly to the noise level by 
beam interception. 

At distances up to 3,000 feet, oc- 
casional two-way contact was pos- 
sible, with very wide variations of 
signal strength noted as the mov- 
ing unit moved, sometimes only 
20 to 30 feet, suggesting severe 
masking by groups of trees, small 
buildings or unusually large local 
absorption in the region where the 
moving receiver happened to be. 
During this test, both receivers had 
a bandwidth near one megacycle. 

When the receiver bandwidths 
were narrowed to about 250 kc, a 
similar test was conducted under 
the same weather conditions (fair, 
good visibility). The results were 
quite similar, with one notable im- 
provement: the ranges for reliable 
two-way communication and inci- 

dental reception were increased to 
about 2,000 and 5,000 feet, respect- 
ively, illustrating the effect of ex- 
clusion of the noise contribution 
from the portion of the received 
bandwidth not containing the de- 
sired signal. Since no further im- 
provement in receiver performance 
was considered readily achievable, 
it was decided to make no further 
changes until a comparison was ob- 
tained with performance with one 
unit elevated above ground. 

Ground -to -tower Communication 

The a -c portable unit, including 
antennas, was placed on the roof 
of a six -story apartment building 
near which one of the mobile units 
had operated throughout the mo- 
bile -to-mobile tests. Due to a 
faulty component, this test was 
limited to a one-way trial, with the 
tower station transmitting and the 
mobile units receiving. The mo- 
bile antennas remained nondirec- 
tional, but a 5 -element Yagi array 
was used for transmitting from 
the tower. The beamed antenna 
was so oriented that it would pro- 
duce a somewhat narrow, flat beam 
along a fairly straight road lead- 
ing away from the tower. The 
height of the fixed antenna was 
about 90 feet above the surround- 
ing terrain for this test. 

Reliable one-way communication 
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Antennas and mount on the car roof of Mobile 1 station 

was obtained at one mile, with 
startling freedom from rapid fad- 
ing. The signal strength at a 

mile was easily several times 
greater than during mobile -mobile 
tests at 1,000 feet. At about 6,000 

feet, off the beam center by about 
30 degrees, no noticeable effect was 
observed from proximity of trees, 
low buildings, street car tracks, 
overhead trolleys, or any of the 
other factors producing marked 
effects on mobile -to-mobile com- 
munication. 

The a -c portable unit was next 
taken to the ELECTRONICS antenna 
location on the McGraw-Hill Build- 
ing, and tests were conducted with 
the Workshop Associates beam 
antenna used for transmitting, and 
the usual 5 -element Yagi array 
used for receiving. Both trans- 
mitting and receiving antennas 
for the fixed station were then 
about 500 feet above the street, and 
located on 42nd Street between 8th 
and 9th Avenues in New York. 
These antennas were beamed up- 
town (north), while the mobile 
antennas remained nondirectional. 

At about one mile distance, each 
of the three receiver front -ends 
was aligned, in turn, on the appro- 
priate remote transmitter. Reli- 
able, clear two-way communication 
was maintained at one mile, in 
and out of line of sight, on Eighth 

Avenue and on Ninth Avenue. At 
this distance, very little effect was 
found from interception of the 
beam by moderately substantial 
buildings. 

No convenient line of sight path 
over a mile in length and accessible 
by automobile was available on the 
island of Manhattan, so no attempt 
was made to establish the maxi- 
mum usable range in open country, 
although tests in this direction are 
contemplated. Intermittent two- 
way communication was had at 1i 
miles with marked effect from ob- 
scuring by tall and short buildings. 
Occasional one-way contact at two 
miles was achieved, but was not at 
all predictable from one block to 
the next. Although intermittent 
fading was found, no rapid fading 
such as was evident in mobile -to- 
mobile tests was present here. 

Conclusions 

In the last test, very poor com- 
munication was had at 500 feet 
with the mobile units at the base 
of the building straight down from 
the tower. This was not surpris- 
ing, since, despite the proximity, 
the tower antennas had quite sharp 
patterns, with a distinct minimum 
predicted in a downward direction. 

During routine mobile -to-mobile 
tests in residential areas, absorp- 
tion in surrounding foliage ap- 

peared to cause significant fading, 
even though the foliage did not 

cross the line of sight path by sev- 

eral wavelengths. At times, the 

signal strength at a distance of 

300 feet from a transmitter could 

change by a factor of, perhaps, ten, 

within a space of ten feet, due to 

beam interception by trees and 

wood -frame houses. In general, 
height of antenna appeared to play 

an extremely large role in determ- 
ining range and reliability of com- 

munication. Mobile -mobile contact, 
and therefore walkie-talkie to 

walkie-talkie contact, can not be 

expected to be useful beyond a very 

limited range, with one watt of 

radiated power, with receivers of 

the sensitivity of the converted 
BC -645. The threshhold sensitiv- 
ity of the BC -645 receiver is about 
100 microvolts, according to meas- 

urements by Mr. Jerry Minter of 

Measurements Corporation, Boon- 

ton, N. J. Field trials of W2XSN 

with the equipment described in 

previous articles by Walter Hollis 

are expected to take place shortly, 
yielding data on low -powered crys- 

tal -controlled transmitters and re- 

ceivers. In addition, W1OXEM 

will continue tests with the cur- 
rent equipment and other antennas, 
while medium -powered (25 and 50 

watts input) .crystal -controlled 
transmitters and receivers are 
being developed, also largely from 
available Government surplus elec- 

tronic equipment. The develop- 
ment of the 25 -watt input trans- 
mitter is under FCC construction 
permit, call W2XRW. 

The author wishes to thank the 
McGraw-Hill Publishing Company 
for use of the building and facili- 
ties, Paul Havenstein, Jr., John 
Lanefski and Ervin Steinberg for 
cooperation in testing and con- 

struction, and Joseph Leferson for 
assistance in frequency checking. 
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Fig. 1-The Fuller electronic chronometer FIG. 2-Kelley's shutter tester 
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Testing 
Photographic Shutters 

A review of the basic circuits used in electronic testers. Phototubes, neon lamps, multi - 
element vacuum tubes, cathode-ray tubes, and iconoscopes are variously employed. 
References include the more significant published articles and also a list of patents 

By S. H. DUFFIELD and L. R. LANKES 

THE USE of photography as a 
medium for producing a per- 

manent record imposes the demand 
of versatility sufficient to cope with 
subjects having extreme ranges in 
brightness, size, and conditions of 
motion. While a photographic shut- 
ter acts merely as a valve, and does 
not contribute directly to the qual- 
ity of the recorded image, it may, 
because of malfunction, result in 
failure of the process. 

From the time when photo- 
graphic emulsions had sufficient 
speed to make exposures of a frac- 
tion of a second practical, there has 
been a sustained interest in the 
whole subject of shutter speeds and 

Development Department 
Eastman Kodak Co. Rochester, N. Y. 

efficiency, with much thought given 
to means of evaluating these func- 
tions. A great deal of work has been 
reported on the development of me- 
chanical and electromechanical de- 
vices for this purpose dating from 
as early as 1882. Inasmuch as inter- 
est here is centered primarily on 
the electronic approaches, these 
other phases are treated in a sepa- 
rate paper.' 

The low inertia inherent in elec- 
tronic systems offers several ad- 
vantages. It permits the use of 
equipment which is accurate, rela- 
tively simple, and easily operated to 
study all types of shutters as well 
as flashbulbs. Evolution began in 

the flashing -lamp technique for 
measuring only total -open -time 
with the incorporation of circuits 
to establish the points of the time 
scale automatically without the 
need of photography or, more spe- 
cifically, without the use of film. 
One version by A. B. Fuller' in- 
volved the now common interposi- 
tion of the shutter between a light 
source and a photocell shown in 
Fig. 1. Glow lamps were arranged 
to light in a known sequence and at 
known intervals by means of a 
motor -driven commutator through 
which the necessary starting volt- 
age was distributed. This, in turn, 
was controlled by the photoelectric 
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FIG. 4-Block diagram and basic circuit 
of Merriman and Nichols 

detector. Inasmuch as sufficient 
voltage was always applied to sus- 
tain the discharge, once initiated, 
the lamps lighted during the open 
period of the shutter would remain 
so until a manual operation cleared 
the system. Thus an indication of 
the approximate total -open -time of 
the shutter might be had by count- 
ing the lighted lamps. 

Widespread use is made of many 
variants of the fundamental scheme 
of measuring total -open -time as an 
appraisal of shutters. The measure 
has been quite usable since shut- 
ters are reasonably efficient at low 
speeds for all diaphragm openings. 
Also, compensating effects arise 
through film latitude and the reli- 
ance of the user on experience 
rather than shutter ratings. In ad- 
dition, it has been difficult to meas- 
ure any quantity other than total - 
open -time. 

Evolution of Electronic Methods 

Electronic systems often employ 
cathode-ray tubes as the indicating 
devices, although considerable use 
is made of equipment employing 
indicating voltmeters calibrated in 
terms of average or equivalent ex- 
posure. The variety of available 

phosphors permits a wide choice in 
the matter of a short -memory sys- 
tent for immediate visual appraisal 
or a photographic recording sys- 
tem for subsequent study purposes. 
In addition, the record is obtained 
in graphic form (relative shutter 
opening versus time, and relative 
flash intensity versus time) on a 
continuous basis as opposed to the 
discontinuous basis of early me- 
chanical systems wherein some 
treatment of the data was necessary 
to produce the characteristic curve. 

J. D. Kelley' described a photo- 
electric means of measuring aver- 
age, or equivalent, open -time by 
establishing a photoelectric cur- 
rent proportional to shutter open- 
ing and using it to store charge in 

a capacitor. Through a transfer 
method, comparison is made with 
that current which measures maxi- 
mum area of shutter opening. The 
indicator is, in essence, a vacuum - 
tube voltmeter. The basic circuit is 
suggested by Fig. 2. The principle 
of correspondence of mass -length - 
time units is directly satisfied, since 
the ratio of an electric charge to 
an electric current has the dimen- 
sions of time. 

In the application of this system, 
a figure of merit for shutter speed 
is obtained only after the manual 
operation of adjusting a resistor 
or otherwise balancing circuit 
branches. During this time, charge 
is being held in the capacitor and is 
subject to leakage. C. J. Penther' 
recognized the shortcomings and 
suggested improvement by way of 
some circuit modification to sim- 
plify operation and to make the de- 
vice direct -reading. The basic cir- 

VERTICAL CRO SYNC 

e PHOTOTUBE 

t- --1 SHUTTER 

e 
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SHUTTER TRIGGER 
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FIG. 5-A typical oscilloscope system 

cuit modification, for purposes of 
our discussion here, is indicated in 

Fig. 3. 
It was then a straightforward 

step to the shutter -tester of Mer- 
riman and Nichols' which incorpo- 
rated a light -chopper and utilized 
the inherent stability and high gain 
of an a -c -coupled amplifier to ac- 

complish the same end result. The 
block diagram and basic circuit of 
Fig. 4 should suggest the principal 
variation. One may note the addi- 
tion of suitable R -C networks to 
permit choice in the indication of 

equivalent exposure time or total - 
open -time. This system represents 
fairly complete refinement in the 
application of basic principles. 

Oscillograph Methods 

Recognition of the advantages 
of the oscillograph method came 
very early-at a time when avail- 
able oscillographs depended on 

moving elements of the mirror -gal- 
vanometer type .° However, wide- 
spread use and improvement of the 
method awaited the development of 

the cathode-ray tube and the coinci- 
dental advancement in photosensi- 
tive detectors. The need for a sys- 
tem of extremely low inertia in 

recording and studying transient 
phenomena in electrical power cir- 
cuits (for example, lightning dis- 
charges) probably resulted in most 
of the published work along these 
lines. It would seem that its appli- 
cation to shutter testing must have 
been obvious concurrently. 

Figure 5 is a block diagram indi- 
cating the typical use of the 
cathode-ray oscillograph wherein 
the vertical deflecting plates are 

TIME- 
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Fig. 6-Shutter traces on a cro 
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FIG. 7-Early cathode-ray type tester built by Kelley 

coupled to the photoelectric detector 
through an amplifier. The shutter 
under test is interposed in the usual 
way between the phototube and a 
regulated light source. Thus there 
is the means of plotting ordinates 
continuously proportional to rela- 
tive shutter openings. The abs- 
cissas are proportioned to time by 
means of the horizontal deflecting 
system which is excited by a trig- 
gered single -sweep circuit usually 
consisting of a gaseous discharge 
tube associated with R -C compo- 
nents of known time constants. 

In application, sufficient low -fre- 
quency response must be present in 
the amplifier used for the vertical 
deflection system in order to mini- 
mize distortion of the trapezoidal 
type of pulse. Such distortion is 
suggested by Fig. 6A. Theoretic- 
ally, a d -c amplifier would be pre- 
ferred. Where amplifiers having 
serious limitations in this respect 
must be employed, a good approach 
can be made through the modula- 
tion of the light source by mechan- 
ical choppers, or through crystal, or 
Kerr -cell techniques at frequencies 
a few orders higher than that rep- 
resented by the shutter speed being 
considered. 

Figure 6B shows the character- 
istic curve of a standard type of 
shutter as traced by such cro sys- 
tem. A time scale is provided by 
millisecond modulation pulses. 
This particular shutter has a fair 
degree of accuracy at the speed set- 
ting under test (1/50 sec). 

In 1935, Van Liempt and de- 
Vriemd7 disclosed a shutter -testing 

technique employing a high -vacuum 
cathode-ray tube with associated 
electronic networks, an oscillograph 
camera, and a photoelectric detec- 
tor. Their cathode-ray tube had a 
single pair of deflecting plates, the 
time -base being provided by a 
linear motion of the photographic 
plate in the camera. A record of 
time intervals, for measuring pur- 
poses, was made by including in 
the field of view a small neon lamp 
which flashed at the rate of 100 
times per second. The reason for 
the choice of the camera they used 
is not apparent, for Van Liempt and 
deVriemd did recognize the now 
common approach when they wrote, 
"If no oscillograph camera is avail- 
able, one can use a cathode-ray tube 
having two pairs of deflection 
plates with a single electrical time 
deflection. The pattern can then 
be taken with the usual still camera 
of large aperture." 

In October 1937, J. D. Kelley,' 
reported the development of Ful- 
ler's earlier proposal for employ- 
ing a cathode-ray tube system as 
such tubes were becoming avail- 
able commercially. The advent of 
tubes with long persistence screens 
offered a medium with which mod- 
erate -speed transients could be 
studied without the need of photo- 
graphing the trace. Kelley's cir- 
cuit (with power supply omitted) 
is given in Fig. 7. He refers also 
to Williams and Wolfenden° who 
had already described the super- 
position of a time scale upon the 
observed pattern. This was accom- 
plished by modulating the grid of 

the cathode-ray tube, thereby vary- 
ing the intensity of the beam in 
accordance with time pulses of 
known frequency. The basic scheme 
thus represented is in general use. 
Variations appear primarily in dif- 
ferences of mechanical or electronic 
detail, and improvements in meth- 
ods of obtaining standard time sig- 
nals. 

The fact that it is possible to 
modulate the electron -beam in the 
cathode-ray tube to control the 
brightness of the trace on the 
screen, makes it obvious that com- 
plementary circuits would be found 
wherein the spot brightness is sup- 
pressed during standby conditions 
and raised to maximum level dur- 
ing the sweep interval.'° " This 
feature is now common in oscillo - 
graphs which incorporate single - 
sweep circuits. 

While others had already recog- 
nized the value of nonlinear time - 
bases for certain applications, H. M. 
Ross's used a logarithmic base and 
overcame the difficulty and incon- 
venience of readjustment of the in- 
strument between testing different 
speed settings of shutters. He 
pointed out that, in a linear system, 
it is possible to test only a limited 
range of speeds. If the horizontal 

FIG. 8-The Ross logarithmic circuit 
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sweep is suitable for viewing slow 
speeds, the pattern for a higher 
speed will appear unduly cramped 
and too small to measure properly. 
Conversely, if the sweep is suitable 
for viewing high speeds, the curves 
for slow speeds occupy more than 
the available screen space. In using 
an exponential time -base, equal per- 
centage differences appear as equal 
displacements. Thus, where fixed 
percentage tolerances are used, they 
are represented as equal distances 
along the time base on the screen. 
A speed range of 20 to 1 is easily 
handled with no significant loss of 
accuracy. 

In producing a logarithmic time 
base, a pentode is employed in a 
feedback circuit as suggested in 
Fig. 8. Use is made of the fact 
that the current through the pen- 
tode is independent of its plate 
potential over a wide range. If 
feedback to the control grid is ap- 
plied through R1, an exponential 
voltage decay will be obtained. A 
simplified analysis is supplied by 
Ross. At any instant i = -dq/dt 

- (CdV,) / (dt) where i is the 
current in the capacitor C and q is 
its charge. The pentode control - 
grid voltage V, is given by V, = 

V,,)/(R1 -{- R2)disregarding the 

from which 

negative bias required to work on 
the straight-line portion of the 
characteristic curve. The current in 
the pentode (equal to that flowing 
from the capacitor) may be con- 
sidered proportional to V, 

V, R2 
= 

"VP =Gm R1+R2 
Therefore V, R2 d V, 

Gm 
R1 + R2 

-C 
de 

or dV,_ - dt 

V. K 

V. = Vo k 
If a high degree of precision is 

required in the logarithmic scale, 
the range is limited to about one 
log cycle (10 to 1) by the necessity 
of keeping within the straight por- 
tion of the tube characteristic. If 
less precision is acceptable, it is 
possible to extend onto the toe of 
the characteristic and thereby ob- 

tain much higher ratios. This par- 
ticular method permits the incor- 
poration of a switch to make the 
circuit identical with that for pro- 
viding an ordinary linear time -base 
by disconnecting R1. 

In 1946, C. E. Blake and L. R. 

Lankes, described their version 
(here published for the first time) 
of a cathode-ray tube method tak- 
ing advantage of the availability 

of a tube having twin electron -gun 
structures. Since the deflection sys- 
tems are electronically shielded, two 
different phenomena can be ob- 
served concurrently. A common 
horizontal sweep circuit provides 
the same time -base for both, 
thereby permitting a measure of 
phase differences. For the shutter - 
testing application, this technique 
furnishes the means of observing 
simultaneously the performance of 
a flashbulb and a shutter. Since 
there is then no problem in estab- 
lishing a time -index relation, test- 
ing built-in flash synchronizers be- 
comes automatic. Figure 9 shows a 

record of a shutter at two different 
speed settings: one with good, the 
other with poor, flash synchroniza- 
tion. The block diagram of Fig. 
l0A shows this application, employ- 
ing two Du Mont type 208 oscillo- 
scopes as complements to the indi- 
vidual sections of the 5SP11 tube. 
Normally this oscilloscope does not 
provide the choice of a single sweep 
in the horizontal deflection system. 
Therefore, the saw -tooth oscillator 
of one unit was modified by incor- 
porating a diode in the plate cir- 
cuit of the 6Q5, as shown in the 
schematic diagram of Fig. 10B. The 
6Q5 will now ionize only when its 
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grid receives a positive pulse, since 
the diode normally holds the plate 
potential to a value sufficiently low 
to prevent ionization. A simple cir- 
cuit for providing the positive pulse 
(Fig. 5) is used when checking the 
ordinary between -the -lens shutter. 
In testing a shutter with built-in 
flash synchronizer, the shutter is 
triggered manually and the pulse - 
generating circuit of Fig. 100 is 
used. 

The testing of focal -plane shut- 
ters, described in American War 
Standard Z52.65, is cumbersome. 
The usual attempts to simplify the 
procedure yield results which, al- 
though sufficiently accurate, gen- 
erally fall short of those expected 
from a universal laboratory ana- 
lyzer. These devices commonly em- 
ploy spot -sampling techniques (at 
three positions along the path of 
travel) which are suited to produc- 
tion -line use. R. F. Redemskev de- 
scribed a versatile instrument 
which employed this approach. 
Since this description was pub- 
lished recently, its details will not 
be given here. 

An ideal laboratory device should 
give a record from which could 
be determined, element -by -element, 
the variations in width of slit, 
equivalent -velocity of slit, and inte- 
grated exposure, for all parts of 
the picture area. While this is es- 
sentially a restatement of some of 

the objects outlined by Standard 
Z52.65, it is desirable to obtain the 
information with the same con- 
venience found in the application 
of the cathode-ray tube to between - 
the -lens shutter testers. 

The author and two associates, in 
devising a versatile laboratory ana- 
lyzer, considered the use of an 
iconoscope for integrating pur- 
poses in testing focal -plane shut- 
ters. At the time, the expense of 
available iconoscopes did not justify 
such usage, and so a system was 
evolved which proved to be an ac- 
ceptable compromise. This compro- 
mise will be more easily compre- 
hended against a background of the 
iconoscope system which will be ex- 
plained first. 

By setting up equipment to es- 
tablish appropriate factors and con- 
trol their parameters, the moving 
slit of the focal -plane shutter under 
test can be imaged on the mosaic 
to give a measure of integrated ex- 
posure, element -by -element, over 
the picture area. Figure 11 is a 
block diagram employing the RCA 
5527 iconoscope. The regulated 
light source uniformly illuminates 
the shutter along its path. The 
shutter slit is imaged on the mo- 
saic. In operation, the shutter is 
released at the setting under test. 
The horizontal deflection circuit is 
triggered automatically, the con- 
trol being common to both icono - 
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scope and cathode-ray tubes. The 
signal from the iconoscope is fed 
to the vertical deflection system and 
a graph is thus plotted of inte- 
grated exposure against shutter 
displacement. The use of the twin - 
gun cathode-ray tube permits the 
separate derivation of a graph 
of shutter opening (slit -width) 
versus displacement. This is ac- 
complished by the beam-splitter 
diverting a portion of the light into 
a phototube amplifier channel 
which, in turn, controls the vertical 
deflection system of the second 
electron gun. A time scale may be 
superimposed by feeding Z -signals 
to either electron gun, or to both 
guns, as preferred. The diagram 
includes additional control -details 
for factors which should not be 
overlooked. For example, the slit - 
width variation curve is made dur- 
ing the travel of the shutter, while 
the curve for integrated -exposure, 
by definition, requires some delay. 
As in the application of the twin - 
gun tube to testing between -the - 
lens shutters, a curve for synchro- 
nized photoflash may be obtained, 
in place of the curve for integrated 
exposure to permit appraisal of 
flash duration. 

The block diagram of Fig. 12A 
illustrates a system by which Blake, 
Dixon, and Lankes simulate the 
mosaic of an iconoscope with -its 
integrating possibilities. As many 
as 25 of the type 1P42 midget pho- 
totubes are employed in a row 
aligned with the travel of the focal - 
plane shutter slit or its projected 
image. This array of phototubes 
controls the means of measuring 
the time spent by the slit in expos- 
ing successive increments of pic- 
ture area. A separate intensity - 
measuring phototube is so disposed 
to detect variations in slit width. 
This signal is fed to the vertical 
deflection system of the cathode-ray 
tube and appears for periods rep- 
resented by the transit time of the 
slit -image over the apertures of the 
phototube array with the result il- 
lustrated by trace A in Fig. 12A. 
Trace B presupposes the use of the 
twin -gun tube to show another time 
scale, a photoflash curve, or both. 
Integrated exposure of an element 
of the picture is represented by 
the area of a rectangular increment 
of trace A, wherein its altitude is 
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FIG. 12-A simulated mosaic system employing a multiplicity of small phototubes (A). circuit of the time -metering circuit that 

works on trailing edge of slit (B), and (C) phototube circuit for measuring slit width 

a measure of light intensity and 
its base is a measure of time for 
that increment. Thus, the relative 
amplitudes (altitudes of the rec- 
tangles), or deviations in them, re- 
veal changes in slit width; and the 
bases of the rectangles measure 
the relative incremental exposure 
time, or slit velocity. Figure 12B 
shows the diagram of the circuit to 
accomplish the time -metering func- 
tion. This circuit is used to control 
that of Fig. 12C, which shows the 
disposition of the slit -measuring 
phototube. 

Variants may be devised to ap- 
proach more closely an integrating 
system. One such is suggested in 
the block diagram of Fig. 13 (this 
being a modification of the basic 
idea of Fig. 12A) . While the same 
scheme of operation applies, each 
phototube now is associated with an 
isolated storage circuit which is 
scanned by an electronic, or me- 
chanical, commutator. The appear- 
ance of the cathode-ray trace is 
shown. Appraisal of integrated ex- 
posure, increment by increment, is 
simplified to the point where ampli- 
tude alone is a direct indication of 
the product of intensity and time. 

The device described in conjunc- 
tion with Fig. 12, has been found 
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FIG. 13-A variation of the simulated mosaic system that uses a twin cathode-ray tube 

useful and satisfactory. The inte- 
grating possibilities of the variant 
suggested by Fig. 13, offer more 
convenience in appraising the re- 
sults. However, the 5527 icono- 
scope is a more complete answer to 
the problem and offers the advant- 
age of relative simplicity in a 
memory system and associated 
scanning. 

The authors are indebted to 
many associates whose interest and 
cooperation aided substantially in 
developing the ideas herein pre- 
sented. 
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The experimental three -channel stereophonic drive unit and (inset) the amplifiers and 
mixer. Three microphones and three loudspeakers complete the system 

DUMMY HEAD 
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ii ii 
i i I 
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MICROPHONE MICROPHONE 

LEFT 
HEADPHONE 

RIGHT 
HEADPHONE 

I 

LISTENER 

FIG. 1-Simple system for demonstrating 
binaural sound 

STEREOPHONIC 
Magnetic tape carrying three simultaneous channels gives a striking illusion of presence 
when played back through properly oriented speakers. Experiments indicate feasibility of 

two -channel home system in one cabinet 

WHEN A PERSON LISTENS di- 
rectly to an orchestra, an 

important factor contributing to 
naturalness of the sound is binaural 
hearing. The left ear of the list- 
ener picks up a sound that is differ- 
ent in amplitude and phase from 
the sound picked up by the right 
ear. The two sounds are combined 
by the human hearing mechanism 
in such a way that the listener can 
judge the direction from which the 
sound comes, and the psychological 
effect creates a feeling of presence. 

To obtain binaural sound repro- 
duction a two -channel system as 
illustrated in Fig. 1 can be used. 
Sound is picked up by microphones 
placed in the ears of a dummy head. 
Each microphone is connected to 
corresponding earpieces of a head- 
set. A person listening to sound 

88 

through a binaural system has the 
illusion that the sound originates in 
the room rather than in the phones. 
The effect is striking to anyone 
used to hearing monaural sound 
from a headset. 

Efforts to bring stereophonic 
sound into practical use have been 
directed toward entertainment in 
the theater and concert hall, be- 
cause of the complexity and cost of 
such a system. For example, the 
portable equipment for Fantasia's 
road show employs eleven 62 -inch 
racks of amplifiers plus power sup- 
plies and other equipment. It is 
packed in 45 cases weighing an 
average of 330 pounds per case, and 
occupies half a standard freight 
car. 

One field so far neglected is that 
of home entertainment. Stereo- 

phonic reproduction for the home 
brings up a number of problems 
which are entirely different from 
those in the concert hall or theater. 
For one thing, the listening room in 
a home is much smaller, and the 
listener is closer to the loudspeak- 
ers. With speakers on each side of 
the room he cannot back away a dis- 
tance comparable to the distance 
between speakers; in fact, the seat- 
ing arrangement is often such that 
the listener faces the broader wall. 
Since the listener is free to move 
about the room to a considerable 
extent, the stereophonic illusion 
should be present throughout the 
room. Acoustics of the room are 
generally fixed and little can be 
done about them, so that the home 
stereophonic reproducer should 
ideally be adaptable to various 
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FIG. 2-Block diagram of elements com- 
posing three -channel recorder -reproducer 

SOUND 
shapes and layouts of living rooms. 

The economics of a home stereo- 
phonic system are also important. 
A theater sound system can cost 
many thousands of dollars, and the 
film for a program of several hours 
can also be worth several thousand 
dollars. The home unit, on the 
other hand, must sell for the price 
of a. high-grade phonograph com- 
bination, or somewhere between 
$250 and $1,000. The records should 
sell for not more than 1i to 3 times 
the present cost of phonograph 
records for an equivalent playing 
time. 

Experimental Systems 

An experimental magnetic -tape 
recording and playback system re- 
cently demonstrated before the New 
York Section, IRE, by Marvin Cam - 
ras of Armour Research Founda- 
tion, shows promise of approaching 
most of the economic requirements 
set forth above. Three channels 
are provided that are flat within 5 

db from 50 to 10,000 cycles. There 

is less than 4 percent intermodula- 
tion distortion and less than 1 per- 
cent harmonic distortion at normal 
levels. The dynamic range is 60 db 
between maximum modulation level 
and noise level. Wow and flutter 
are less than 0.1 percent. At the 
normal running speed of 1 foot a 
second a full reel of quarter -inch 
tape plays for 20 minutes. 

The simplified block diagram of 
Fig. 2 shows the elements of a 
three -channel system. In actual 
practice one set of heads serves for 
both recording and playback, while 
the recording amplifiers, with read- 
justed gain, are used in place of 
the two sets of three illustrated. 

Arrangement of the stereophonic 
heads is presented in the detail at 
the bottom of Fig. 2. An erase head 
extends across the entire width of 
the tape and clears off all three 
channels. The recording heads are 
staggered along the length of the 
tape to permit mechanical and elec- 
trical isolation. At the section 
where one head is recording on its 
track, the other two tracks are cov- 
ered by a keeper made of high - 
permeability alloy. This arrange- 
ment protects tracks 1 and 3 when 
head 2 is recording, and so on. 

Because the same heads are also 
used for playback, when head 1 is 
reproducing, the adjacent channels 
are magnetically short circuited by 
keepers to prevent crosstalk. The 
other channels are protected in the 
same way. Without keepers it has 
been found that heads are sensitive 
to recordings on channels as far as 
0.125 inch or more from the head, 
the effect being especially pro- 
nounced at low frequencies. 

Generally the maximum sound 

CQ, 
VIRTUAL 
SOURCE 

x' 

A 

f3 

s-, 

<7 VIRTUAL 
/ SOURCE 

Y. 

FIG. 3-Relective speaker system, show- 
ing location of virtual sources 

intensity picked up by the different 
microphones during a rendition 
will be different, necessitating a 
method for settling gain as indi- 
cated in Fig. 2. A test selection is 
played by the orchestra and the 
gain of each channel is set at the 
maximum point that will not pro- 
duce overload of the recording at 
any time. Depending on micro- 
phone placement and relative loud- 
ness of the different instruments, 
typical settings might be as shown. 
On playback the gains of the ampli- 
fiers are set in inverse ratio to the. 
recording amplification. Some ad- 
justment from the values given 
might have to be made to compen- 
sate for speaker placement, acoustic 
conditions, and characteristics of 
the ear. 

Comparisons between two- and 
three -channel systems indicate that 
a satisfactory simulation of realism 
is possible with only two channels. 
A third microphone that is caused 
to feed equally into both channels 
may be placed in any convenient 
location for soloist or announcer. 
To the listener, the reproduction of 
this voice appears to come from its 
customary center -stage location. 
The third microphone is not, how- 
ever, mandatory in a home -record- 
ing system because pickup from 
two program microphones gives the 
illusion that the performer is in a 
larger room beyond the walls of the 
listening enclosure. 

It has been found that the more 
conventional and obvious placement 
of speakers is, at best, difficult in 
the ordinary home. With repro- 
ducing units oriented as shown in 
Fig. 3, there is some undesirable 
attenuation of the high frequencies, 
but reflections from the walls give 
the effect of virtual sources located 
at an appreciable distance outside 
the room. A single enclosure with 
two speakers similar to the ar- 
rangement of Fig. 3A has been 
designed to hold the complete dtlal- 
channel magnetic -tape recorder - 
reproducer with associated power 
supplies and amplifiers, as well as 
a conventional radio -phonograph 
combination. An artificial center 
channel can be obtained by having 
ports in front that open into each of 
the speaker compartments to give 
acoustic mixing.-A. A. McK. 
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FIG. 1-Assignments in the 20 to 54 -mc region capable of causing direct i -f interference 

By PAUL F. G. HOLST 
Crosley Division, Avco Manufacturing 

Corp. Cincinnati, Ohio 

THE INTERMEDIATE FREQUENCIES 
used in superheterodyne re- 

ceivers for the reception of the a -m 
and f -m broadcast bands have in 
recent years become standardized at 
455 kc and 10.7 me respectively. 

A recommended RMA standard 
specifies that the intermediate - 
sound -carrier frequency for com- 
mercial television receivers shall be 
between 21.25 me and 21.9 mc. Field 
experience gained since its adoption 
has revealed that this choice has 
severe shortcomings. The data pre- 
sented here were obtained to deter- 
mine whether higher frequency i -f 
bands would be preferable. 

The scope of the investigation 
was limited by two requirements on 
which there appears to be general 
agreement. First: The intermedi- 
iate-frequency bands should be lo- 
cated above 20 mc and below the 
lowest television channel (channel 
2 since the recent deletion by the 
FCC of channel 1). Second: The 
local -oscillator frequency should, 
for channels 2 to 6 inclusive, be lo- 
cated above the desired channel. 
The latter requirement also deter- 
mines the oscillator location for 
channels 7 to 13 inclusive, except 
for the case where an intercarrier 
sound system is used. 

The principal performance char- 
acteristics determined or influenced 
by the selection of the i -f bands are 
as follows: 

(a) The i -f bands must not co- 
incide with a television chan- 
nel. 
(b) The i -f bands should ex- 
clude the standard -frequency 
broadcasts, amateur, indus- 
trial, scientific and medical, 
and international -broadcast 
bands. 
(c) Harmonics of the inter- 
mediate frequencies should fall 
outside the television channels. 
(d) The local -oscillator fre- 
quencies should fall outside the 
television and f -m channels. 
(e) Cross -modulation between 
a television signal and another 

Table I-Allocations in the Fre- 
quency Band 20 to 60 

Megacycles 

Kilocycles 
19,985-20,015 

20,015-20,500 
20,500-21,000 
21,000-21,500 
21,500-21,700 

21,700-24,985 
24,985-25,015 

25,015-26,960 
26,960-27,280 

27,280-28,000 
28,000-29,700 
29,700-29,985 
29,985-30,015 

30,015-34,985 
34,985-35,015 

35,015-40,660 
40,660-40,700 

40,700-50,000 
50,000-54,000 
54,000-60,000 

U. S. Service 
Standard -frequency 
broadcast 
Fixed 
Fixed and mobile 
Amateur 
International Broad- 
cast 
Fixed 
Standard -frequency 
broadcast 
Fixed and mobile 
Scientific, industrial, 
medical, amateur 
Fixed and mobile 
Amateur 
Fixed and mobile 
Standard -frequency 
broadcast 
Fixed and mobile 
Standard -frequency 
broadcast 
Fixed and mobile 
Industrial, scientific 
and medical 
Fixed and mobile 
Amateur 
Television Channel 2 

television signal, as well as 
signals from other services 
such as f -m and amateur, 
should not result in signals 
within the i -f pass -bands. 
(f) The intermediate frequen- 
cies should minimize the possi- 
bility of harmful spurious 
responses. 
(g) It should be possible to 
provide adequate selectivity in 
the selected i -f bands with 
practical coils. 
(h) It should be possible to 
provide adequate gain in the 
selected i -f bands with com- 
mercial tubes. 
In what follows, the frequencies 

for the r -f pass band are given in 
terms of the lowest frequency f, of 
the television channel under con- 
sideration, while the frequencies of 
the i -f pass band are referred to 
the sound intermediate frequency 
fo. 

If with an intercarrier sound cir- 
cuit the local oscillator is operated 
below the desired television channel 
on channels 7 to 13 inclusive, the 
sound carrier frequency for these 
channels, as referred to channels 2 
to 6 inclusive, will be f, -5.50 mc, 
while the limits of the pass band 
will remain unchanged. 

Direct I -F Interference 

Within the limitations imposed 
on this analysis, and considering 
that the i -f band cannot overlap the 
lowest television channel, it is 
evident that the highest frequency 
which can be considered for the i -f 
sound carrier is 48.25 mc. 
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Intermediate Frequencies 
Recent experience indicates that the 21 -mc and 26 -mc intermediate frequencies now 

widely used in television receivers are too low. An exhaustive study of possibilities in the 

range from 20 to 50 mc, presented here, shows the superiority of values above 30 mc 

To determine the effect of direct 
i -f interference it is necessary to 
examine the services located in the 
band between 20 and 60 mc, as 
listed in Table I. Referring speci- 
fically to the standard frequency 
band, is should be noted that the 
rated power in the 20 mc band is 
8.5 kw while the 25, 30 and 35 -mc 
transmitter rating is only 0.1 kw. 
These bands are shown on Fig. 1, 
together with television channel 2. 

It will be seen that there is no 
space in the spectrum below 30 me 
where it is possible to locate a 6 -mc 
channel without possible interfer- 
ence from one or more services. 
However, if the standard -frequency 
band on 35 mc is not taken into con- 
sideration there exists at least one 
satisfactory band above 30 mc, and 
since the band from 44 to 50 mc 
has been turned over to low -power 
services there are two possible 
bands, 29.95-35.21 and 41.00-44.25 
mc. 

The RMA recommended inter- 
mediate frequencies encounter in- 
terference from the 21.0 to 21.5 me 
amateurs, and the 21.5 to 21.7 me 
international short wave band may 
interfere, particularly if the inter- 
mediate frequencies are selected in 
the low end of the recommended 
band. On the other hand, the in- 
dustrial, scientific and medical 
band from 26.960 to 27.280 mc may 
also interfere, particularly if the 
intermediate_ frequencies are se- 
lected in the high end of the recom- 
mended band. 

Interference From I -F Harmonics 

To evaluate the interference 
which may be caused by i -f har- 
monics coupled into the antenna 
and r -f circuits, reference should 
be made to Fig. 2. In this diagram 
it is assumed that the i -f harmonics 
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will consist primarily of harmonics 
of the i -f sound and picture car- 
riers, that is, the frequencies of the 
interfering signals will be: Sr = 
n f, me and P=n (f, + 4.5) mc. 

It is possible to draw the follow- 
ing conclusions from this diagram: 
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FIG. 2-Possibilities of i -f harmonic Inter- 
ference, plotted over the range from 20 to 
50 mc. Curves P and S represent picture 
and sound second harmonic respectively 

g,, -aCH13 
1 

1 

6 
.......C1- 12 

0 
Lc 

CH13 

®CH II 
F 7 
n 

CH12 
CHI3 

61FM 

w 
w 5 
cc 
x 

--- = 4 
a 

_____. F -M 

o 
~ 3®CH6 J 

--- --- FM 

FM 

2 `Z :CH5 CH6 

u 
1 

-rCH6 FM 

=Ic4' CH5 

20 30 40 50 
I -F SOUND (fo) IN MEGACYCLES 

FIG. 3-Oscillator radiation as a source 
of interference to television and f -m chan- 
nels. The cross -hatched bars represent 
other services assigned in the same area 

as the channel tuned in 

(1.) The first harmonics can- 
not interfere. 
(2) None of the 5 lowest har- 
monics will interfere with 
channels 7 to 13 inclusive if 
the sound i -f frequency is be- 
low 30.3 mc. 
(3) To place the second har- 
monic of the sound i -f carrier 
above channel 6, it will be 
necessary to increase its value 
to at least 44 mc. 
(4) In general, an increase in 
the i -f frequencies will tend to 
remove low -order harmonics 
from the pass bands and re- 
place them with higher -order 
harmonics. 
(5) It is possible to select in- 
termediate frequencies so that 
some harmonics fall below 54 - 
mc and between 72 to 76 -mc. 

Of particular interest is the i -f 
sound carrier on a frequency of 
32.8 mc, where the only possible 
interferences are due to the facts 
that the second harmonic of the i -f 
sound carrier is located 150 kc be- 
low the sound carrier in channel 
3, and that the fifth harmonic of 
the picture carrier is located 750 kc 
below the picture carrier on chan- 
nel 9. 

In the intercarrier sound system, 
when the oscillator is located below 
the band on channels 7 to 13 inclu- 
sive, the interfering harmonics will 
be n (fo + 1.0) and n (fo + 5.5) mc. 
Since the shift in frequencies takes 
place during the operation of the 
higher channels, no significant 
changes in the interferences will 
result. 

Oscillator Radiation 

To examine what advantages can 
be gained in suppressing oscillator 
radiation through the proper selec- 
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tion of the i -f bands, reference 
should be made to Fig. 3. On this 
diagram, the channels which may 
use a local oscillator frequency fall- 
ing either in another television 
channel or within the f -m band, are 
tabulated on the left side. The 
location of the local oscillator fre- 
quency in relation to the other tele- 
vision channels and the f -m band is 
plotted for each channel as de- 
termined by the sound i -f fre- 
quency. The possible interferences 
are classified by cross -hatching 
those occurring between channels 
allocated in the same service areas. 

As tabulated below, the possi- 
bilities of interference with another 
television channel decrease rapidly 
as the i -f sound -carrier frequency 
is increased. 

Table II 

I -F Sound 
(mc) 

Interference Probable in 
Television F -M 
channels channels 

20.00-20.25 5 3 
20.25-22.25 5 9 

22.25-24.25 3 3 

24.25-26.25 0 3 
26.25-28.25 0 9 

28.25-30.25 0 3 
30.25-36.25 l 3 
36.25-42.25 0 9 

42.25-48.25 0 

48.25-50.00 0 o 

It will be noted that the RMA 
recommended standard i -f band is 
in a very poor location and that 
eomplete freedom from interfer- 
ence between television receivers 
will be obtained if the i -f sound 
carrier is raised above 24.25 mc. 
To effect a similar improvement 
with respect to radiation in the 
f -m band, the i -f sound carrier 
should be above 48.25 mc. 

If an intercarrier sound circuit 
is used, with the oscillator operated 
below the desired channel on chan- 
nels 7 to 13 inclusive, it can be 
shown that the numbers pertaining 
to the seven upper channels are in - 
interchanged. The possibilities for 
interference therefore remain un- 
changed. 

Attenuation in a double -tuned 
circuit inserted between the mixer 
and the antenna will cause the 
power of the radiated local oscilla- 
tor signal to be inversely propor- 
tional to the square of the inter- 
mediate frequency. Therefore, the 
selection of a relatively high inter- 
mediate frequency will in itself 
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FIG. 4 -Cross -modulation interference between television stations, causing a signal 
within the i -f band 

minimize oscillator radiation. 

Cross Modulation 

The study of cross -modulation 
interference is limited to cases 
where a television transmitter pro- 
vides one of the two signals which 
causes the beat frequency. The 
other signal may be provided by 
another television transmitter, an 
f -m transmitter, or an amateur 
transmitter. In general, it should 
be taken into account that an in- 
crease in the intermediate fre- 
quency will increase the attenua- 
tion of the interfering signal and 
minimize cross modulation. 

Since the total number of tele- 
vision channels allocated below 300 
me at this time is twelve, it is pos- 
sible to determine all possible beat 
frequencies between television sta- 
tions. The result of such an inves- 
tigation has been plotted on Fig. 4 
for all beat frequencies above 20 
and below 50 megacycles. Beats 
resulting from channels not allo- 
cated to the same service area have 
been marked with a point, while 
beats resulting from channels 

which are allocated to the same 
service area are marked with a 
cross. Furthermore, the double 
beats, that is, beats which result 
from a picture carrier with another 
picture carrier and a sound carrier 
with another sound carrier, have 
been enclosed within a circle. 

In general, it will be seen that 
the number of probable interfer- 
ences decreases rapidly with in- 
creasing intermediate frequencies. 
With the recommended RMA i -f 
band, cross modulation is probable 
on 10 television channels. However, 
the i -f sound -carrier frequency 
need only to be increased above 
28.75 mc to reduce the number to 2. 
With a sound intermediate fre- 
quency above 40.75 mc there is no 
probability of cross modulation be- 
tween the television channels. 

The 88 to 108 mc f -m band is 
located too far below television 
channels 7 to 13 inclusive to pro- 
duce cross -modulation interference. 
It is therefore only necessary to 
examine this interference with re- 
spect to the lower five channels. The 
interfering signal f, is above the 
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desired television channel and cross 
modulation may interfere with the 
sound channel if (f, - f, - 1.50). 
< f. < (f, - f, - 1.00) or (f, - 
f, -6.00) <f,< (f, -f,-5.50). 
Interference to the picture channel 
may occur if (f, - f, - 7.00) < 
f. < f, - f, - 1.50) or (f, - f, 
-11.50) <f.< (f. -f.-6.00). 
The results as calculated from the 
above formulas are tabulated be- 
low: 

Table III 

I -F Sound 
(mc) 

Cross Modulation 
Possible to Tel. 
Ch. Numbers 

20.00-22.40 3, 4, 5, 6 

22.40-24.65 2,3,4,5,6 
24.65-30.65 2, 3, 4, 5 

30.65-40.65 2, 3, 4 

40.65-46.65 2, 3 

46.65-50.00 

The four amateur bands which 
should be considered in connection 
with cross modulation are 28.0- 
29.7, 50.0-54.0, 144.0-148.0 and 
220.0-225.0 mc. The interfering 
signal is below the desired tele- 
vision channel and cross modula- 
tion may interfere with the sound 
channel if (f, - f, + 1.0) < f, < 
(f, - f. + 1.50) (f. - f. + 5.5) < 
f, < (f. - f, + 6.00) . 

while interference to the picture 

channel may exist if (ft - f. - 
4.5) < f. < (f. - f. + 1.00) (f, 
- f.) < f. < (f. - f. + 5.50). 

The 220 -225 -mc band is located 
above the desired television band 
and the formulas derived for the 
f -m band will apply. The results 
calculated from the above formulas 
are tabulated in Table IV. It ap- 
pears some possibilities for cross 
modulation cannot be avoided, since 
the number of possible interfer- 
ences varies between a minimum of 
four and a maximum of eight. In- 
terference from the 50-54 me band 
may be avoided if the i -f sound car- 
rier is made higher in frequency 
than 34.00 mc. 

It may be seen that a substantial 
advantage exists only in the ex- 
treme high end of the band. 

Spurious Responses 

Image responses in a super- 
heterodyne receiver may be caused 
by fundamentals as well as har- 
monics of the undesired signal and 
the local oscillator. However, this 
investigation was 
sideration of the 
portant spurious 
first -order image, 
image (plus) and 
image (minus). 

limited to con - 
three most im - 
responses, the 

second -oscillator 
second -oscillator 

Table IV-Cross Modulation Between Television and Amateur Bands 
Resulting in Signal Within I -F Band 

I F Sound 
(Mc) 

Amateur Bands and Possible Interferences 

28.0-29.7 50.0-54.0 144.0-118.0 220-225 

Total 
Number of 

Possible 
Interferences 

20.00-21.50 Ch 2 01 4-5 Ch Ch 10-11 5 - 
7 21.50-22.00 2 4-5 10-11 6 

22.00-22.50 2 5 7 10-11 5 
22.50-23.50 2 5 7 9-10-11 6 
23.50-25.80 
25.80-26.00 

2 
2-3 

5-6 
5-6 

î 

7 

9-10-11 
9-10-11 

7 
8 

26.00-27.50 2-3 5-6 7 9-10 7 

27.50-28.00 2-3 5-6 7-8 9-10 8 

28.00-28.50 2-3 6 7-8 9-10 7 

28.50-31.80 2-3 6 7-8 8-9-10 8 

31.80-32.00 2-3-4 6 7-8 8-9-10 9 

32.00-33.50 3-4 6 7-8 8-9 7 

33.50-34.00 3-4 6 7-8-9 8-9 8 

34.00-34.50 3-4 7-8-9 8-9 7 

34.50-36.00 3-4 7-8-9 7-8-9 8 

36.00-38.00 3-4 8-9 7-8-9 7 

38.00-39.50 4 8-9 7-8 5 

39.50-41.80 4 8-9-10 7-8 6 

41.80-42.00 4-5 8-9-10 7-8 7 

42.00-44.00 4-5 9-10 7-8 6 

44.00-45.50 5 9-10 7 4 

45.50-47.80 5 9-10-11 7 5 

47.80-48.00 5-6 9-10-11 7 6 

48.00-50.00 5-6 10-11 7 5 

The first -order image spurious 
response is caused by the funda- 
mentals of the undesired signal and 
the local oscillator. With the local 
oscillator placed above the desired 
television channel, the image of the 
sound channel may be determined 
from (f, + 2 f -F 5.50) < f. < (f. 
+ 2 f, + 6.00), while the image of 
the picture channel is (f, + 2 f, + 
6.00) < f. < (ft +2f,+11.50) 
or the image of the complete tele- 
vision channel is (f, + 2 f. + 5.50) 
< f. < (f. + 2 1.-F 11.50). 

The image responses for the tele- 
vision channels, as a function of 
the intermediate sound carrier fre- 
quency, are indicated on Fig. 5. It 
will be observed that no television 
channel will fall on the image of 
another television channel, unless 
the sound i -f carrier frequency is 
increased above 43.25 me in which 
case channels 7 and 8 will fall on 
the images of channels 5 and 6 re- 
spectively. Other possible inter- 
fering signals are tabulated in 
Table V. 

Table V 

I -F Sound 
(mc) 

F -M Ch. Amateur 
on the Ch. on the 
Image of Image of 
Tel. Ch. Tel. Ch. 

20.00-22.75 
22.75-24.25 
24.25-25.25 
25.25-28.25 
28.25-29.25 
29.25-30.25 
30.25-33.25 
33.25-36.25 
36.25-38.25 
38.25-39.25 
39.25-41.25 
41.25-44.25 
44.25-50.00 

2 7 
2 

6 
5, 6 
5. 6 

5 
4 

3, 4 
3 

2, 3 
2 

Considering first the RMA 
recommended i -f band, the f -m sta- 
tions located on the image of tele- 
vision channel 2 are probably the 
most serious objection to the con- 
tinued use of this band. Insofar 
as amateurs on the image are con- 
cerned, it will be observed that 
apart from the band from 22.75 to 
25.25 mc and the frequency 33.25 
me and 44.25 mc, it will be neces- 
sary to go above 44.25 me in 
order to avoid the possibility 
of this type of interference. 
While a higher intermediate sound 
carrier may not reduce the number 
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of possible interferences, it will 
reduce their magnitude, due to 
greater attenuation in the antenna 
and r -f circuits. 

If the intercarrier sound system 
is used, when the local oscillator is 
placed below channels 7 to 13, the 
image response of the sound chan- 
nel will be (f, - 2 f, - 5.50) < f. 
< (f, - 2 f. - 5.00), while the 
image response of the picture chan- 
nel will be (f, - 2 fo - 5.00) < 
f. < (f, -2 f. + 0.5), or the image 
of the complete television channel 
is (f, - 2 f, - 5.50) < f, < (f, -2f,ß-0.5). 

Analysis shows that this oscilla- 
tor arrangement will result in 
greater possibilities for image in- 
terference. If the intermediate 
sound carrier frequency for the 
lower channels is selected above 
30.25 mc, f -m channels will be 
found on the image of the higher 
television channels, while in addi- 
tion there is the probability of 
image interference from television 
stations above 40.25 mc. On the 
other hand, with the i -f sound car- 
rier placed below 33.25 mc, the 144 
to 148 -mc amateur band is on the 
images on one or two of channels 
7 to 13 inclusive. 

Second -Order Image (Plus) 

The second -order images (plus) 
may be determined as (2 f, + 3 f.± 
11.25) <f. < (2 f,+3f.-I-17.25) 
and the results are as shown on Fig. 
6. It will be observed that such in- 
terferences are possible from the 
higher to the lower channels, but 
that the possibilities for interfer- 
ences decrease rapidly as the sound 
intermediate frequency is in- 
creased. 

With an intercarrier sound cir- 
cuit, if the local oscillator for chan- 
nels 7 to 13 inclusive is located 
below the desired band, the images 
may be determined as (2 f, - f, 
+ 0.25) < f. < (2 f, - f, + 6.25) 
and an examination shows that no 
television channel will fall on the 
images of television channels 7 to 
13 inclusive for the band of second 
i -f carrier frequencies under con- 
sideration. 

Second -Order Image (Minus) 

Interferences of the second -order 
(minus) type have been experi- 
enced on channel 5 from channel 7 

and on channel 6 from channel 10. 
These images may be determined 
as (2 f, -}- f, + 5.75) < f. < (2 
ft + f. + 11.75) with the results 
shown on Fig. 7. It will be ob- 
served that the possibilities for 
this type of interference vary only 
slightly when the intermediate 
sound carrier is varied from 20 to 
50 mc. 

With an intercarrier sound cir- 
cuit, when the local oscillator for 
channels 7 to 13 inclusive is located 
below the desired band, the images 
may be determined as (2 f, - 3 f, 
-5.25) <f. < (2 f, -3f,-í-0.75) 
and examination shows that none 
of the television channels, 7 to 13 
inclusive, will fall on the image of 
another television channel unless 
the sound i -f carrier frequency for 
the lower channels is selected above 
42.25 mc. 

Selectivity 

It is necessary to determine the 
Q which will be required of the 
tuned circuits to provide the de- 
sired selectivity and shape of re- 
sponse within the pass bands. This 
information, which is required to 
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determine the feasibility of the 
tuned circuits, may be obtained 
with sufficient accuracy from the 
universal selectivity curves shown 
on Fig. 8 for double -tuned trans- 
formers having a coupling factor 
between 1.0 and 1.25 times the criti- 
cal coupling factor. 

If the sound -intermediate fre- 
quency is to be selected among the 
frequencies from 20 to 50 mc, it is 
found that the bandwidth required 
for the picture channel will necessi- 
tate that the Q of its tuned circuits 
must be held to less than 25. Since 
this is a readily achieved value, the 
selectivity of the picture channel 
imposes no restrictions whatever 
on the selection of the i -f fre- 
quency. However, it has been 
found difficult to obtain the close 
coupling required to attain the de- 
sired bandwidth with simple double - 
tuned circuits in the low end of the 
frequency band under considera- 
tion. The use of an intercarrier 
sound system makes further con- 
siderations of the selectivity re- 
quirements unnecessary, since the 
sound i -f selectivity will be inde- 
pendent of the choice. 

Using a conventional intermedi- 
ate frequency sound amplifier, it is 
assumed that the i -f channel will 
usually be made somewhat broader 
than the corresponding circuits 
used for f -m reception, to overcome 
the effects of the local oscillator 
drift. Let it further be assumed 
that it is desired to place the 10 -db 
attenuation points 400 kc off reso- 
nance. It is then possible to tabu- 
late the Q required for various 
choices of the sound i -f, as follows: 

.20 me 30 me 40 me 50 me 
n = 1.0 62 94 124 157 
n = 1.25 69 103 138 172 
These requirements approach the 
practical limits of attainable Q in 
the extreme high end of the band. 

Gain 

The selection of the frequencies 
for the i -f sound and picture bands 
will, for a given type of tubes oper- 
ating in a given type of circuit, de- 
termine the gain which can be 
obtained from an i -f stage with a 
specified bandwidth and shape of 
response in the pass band. To 
evaluate the factors involved in this 
problem, we will determine, for a 
double -tuned stage, the maximum 
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gain that can be obtained from the 
stage if the effects of the grid -plate 
capacitance are neglected. This 
figure for the gain is independent 
of the center frequencies of the 
tuned circuits and may be calcu- 
lated from the mutual conductance 
of the amplifier tube and the 
capacitive load on the tuned cir- 
cuits, together with the Q required 
to produce the desired shape of the 
i -f response characteristic. In 
addition the maximum safe gain 
which can be used without exces- 
sive regeneration, must be deter- 
mined from the mutual conduc- 
ance of the amplifier tube, the grid - 
plate capacitance of the amplifier 
tube, and the center frequency of 
the tuned circuits. If the latter 
gain is the lower, it will determine 
the available gain. 

The maximum gain of an ampli- 
fier stage may be from 

(j)(47rCJ 
where the value of Q/fo may be 
found from Fig. 8. Theoretical con- 
siderations, as well as practical ex- 
perience, show that the maximum 
gain which can be obtained safely 
from an unneutralized i -f stage is 
iVg,xf where g,,, is the mutual 
conductance of the amplifier tube 
and xf is the reactance of the grid - 
to -plate feedback capacitance. 

It is found that the maximum 
gain in a sound i -f stage with three 
typical tubes is 

6AC7 
6SG7 
6AG5 

166 to 182 times 
97 to 107 times 

159 to 174 times 
The corresponding maximum safe 
gain is listed below for the three 
types of tubes: 

f,, (mc) 20 30 40 50 

6AC7 32.6 26.6 23.0 20.6 
6SG7 55.9 45.6 39.5 35.4 
6AG5 20.1 16.4 14.2 12.7 
These gains represent the maxi- 
mum that can be used. The avail- 
able gain per stage in the i -f sound 
channel is therefore inversely pro- 
portional to the square root of its 
center frequency. However, the dif- 
ference in gain per stage is not 
great. Moreover the loss in sound 
i -f gain is of no importance if an 
intercarrier sound system is used. 

The maximum gain in the pic- 
ture i -f channel may be determined 

Table VI -Summary of Performance Data 

STANDARD 
I -F BAND (A) 

Sound 21.9 mc 
Picture 26.4 mc 

SELECTED 
I -F BAND (B) 

Sound 32.8 me 
Picture 37.3 ma 

SELECTED 
I -F BAND (C) 

Sound 41.2 mc 
Picture 45.7 me 

23 

we , 
W Á 
.±U 

Gain per stage Best Poorer 
(0-1.8 db less than A) 

Poorest 
(0-2.9 db less than A) 

Selectivity (sound 
channel) 

Satisfactory 
(Q required, 70) 

Satisfactory 
(Q required, 100) 

Satisfactory 
(0 required, 130) 

Harmonic 
interference 

Poorer 
(3 harmonics fall in 
television bands) 

Better 
(2 harmonics fall in 
television bands) 

Better 
(2 harmonics fall in 
television bands) 

I 
m d 

xi . 

7 
o 
1 
o 

1-F attenuation Best Poorer 
(1 to 8 db less than A) 

Poorest 
(2-24 db less than A) 

Stations on I -F band Poorer 
(Diathermy and 
standard broadcast 
interference possible) 

Better 
(No diathermy or 
standard broadcast 
interference possible) 

Better 
(No diathermy or 
standard broadcast 
interference possible) 

Image attenuation Poorest Better 
(3-7 db more than A) 

Best 
(5-12 db more than A) 

Stations on image 
frequency 

Poorest by large 
margin 
(27 FM stations on 
image of ch 2. Ama- 
teurs on image of 
ch 7) 

Much better than A 

(No FM on images) 

(Amateurs on image 
of ch 5) 

Slightly poorer than B 

(Amateurs on image 

Second oscillator 
image (plus) 

Poorest 
(Ch 9 on image of 
ch 2) 
(Ch 10 on image of 
ch 3) 
(Ch 13 on image of 
ch 4) 

Better Best 
(Amateurs on image of (No amateur or tele - 
ch 2) vision ch. on image) 

Second oscillator 
image (minus) 

Better 
(Amateurs on image 
of ch 3) 
(Ch 7 on image of 
ch 5) 
(Ch h 6) 0 on image of 

Poorest 
(Amateurs on image 
of ch 2) 
(Ch 7 on image of 
ch 4) 
(Ch 

5)9 
on image of 

6) 
12 on image of 

Best 

(Ch 11 on image of 
ch 5) 

e 
o 

With 
ó 
X 

. 

Attenuation Poorest Better 
(4-9 db more than A) 

Best 
(6-14 db more than A) 

television 
stations 

Poorest by consider- 
able margin 
(Probablec on 12 
teló 

Much better than A 
(Probable on 2 tel ch) 

Perfect 
(Not possible on 
tel ch) 

With F -M stations Poorest 
(Probable on 4 tel ch) 

Better 
(Probable on 3 tel ch) 

Best 
(Probable on 2 tel ch) 

.. a 

'2 2 9. 
9195 

Radiated power Poorest Better 
(3.6 db less than A) 

Best 
(5.8 db less than A) 

Radiation into tel ch Poorest by consider- 
able margin 

combi- 
(5 nations) 

Much better than A 
(1 probable combi- 
nation) 

Perfect 
(No possible combi- 
nation) 

Radiation into F -M 
band 

Better 
(2 possible rombi- 
nations) 

Poorest 
(3 possible combi- 
nations) 

Best 
(1 possible combi- 
nation) 

if we assume that a stage using an 
over -coupled transformer as shown 
in Fig. 8 will be used, and that the 
bandwidth is considered to the 
point where the loss in gain does 
not exceed 2 db. Then, for a 4 -mc 
bandwidth, Q/f,, = 0.38 and the 
gains which may be obtained with 
the three types of tubes are: 
6AC7-20; 6SG7-12; 6AG5-19.5. 

For maximum safe gain we find 
correspondingly : 

fo (mc) 20 30 40 50 

6AC7 30.2 25.3 22.2 20.2 
6SG7 52.1 43.5 38.0 34.4 
6AG5 18.7 15.6 13.7 12.4 

Only in the case of the 6AG5 tube 
will a reduction in gain be experi- 
enced if the i -f band is moved to- 
wards the higher frequencies, since 
the maximum gains previously cal- 
culated are controlling in the other 
two types. 

Selection of I -F 

If it is decided to exclude ama- 
teur, industrial, scientific and 
medical, as well as international 
broadcast bands from the i -f pass 
bands, the lowest choice for an in- 
termediate sound carrier frequency 
will fall in the band 29.95 to 35.21 
mc. In this band 32.8 mc has been 
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selected as the most desirable in- 
termediate sound carrier frequency. 
The reasons for this choice are: 
The direct i -f attenuation and i -f 
stage gain make it desirable to 
choose the lowest i -f frequency for 
which the possibilities for inter- 
ference are at a minimum. The in- 
terference from the second har- 
monic of the i -f sound carrier and 
the 144 to 148 -mc amateur band are 
near a minimum at 32.8 mc. This 
value therefore complies with the 
above requirements. 

Since the 44 to 50 me band has 
been assigned to low -power serv- 
ices, the additional band from 41.00 
to 44.25 me is available as the in- 
termediate sound carrier frequency. 
On the basis of second harmonic i -f 
interference a frequency of 41.2 me 
is indicated as the intermediate 
sound carrier frequency. 

Comparison of the Performance 

The performance provided by an 
i -f sound carrier frequency of 32.8 
mc, as compared to 21.9 mc, shows 
that four outstanding advantages 
may be gained through the use of 
the higher intermediate frequency, 
as shown in Table VI: (1) There 
is no diathermia band located 
within the i -f pass band. (2) There 
are no f -m stations located on the 
image of a television channel. (3) 
The number of television channels 
which may cross modulate, so that 
beats are formed within the i -f 
pass band, has been reduced from 
10 to 2. (4) The number of tele- 
vision channels, which may experi- 
ence interference due to local oscil- 
lator radiation, has been reduced 
from 5 to 1. The 32.8 mc, i -f sound 
carrier is superior in 10 out of 15 
counts, satisfactory on one count, 
slightly poorer on 1 count and 
poorer on 3 counts. 

The counts on which the 32.8 mc 
i -f sound carrier provides the 
poorer performance are: (1) The 
maximum safe gain per stage in 
the i -f sound channel has been re- 
duced by 1.8 db but this loss must 
be classed as minor. Furthermore, 
this point has no significance if an 
intercarrier sound system is used. 

(2) The attenuation of direct i -f 
interference has been reduced by 8 
db when tuned to channel 2. Seri- 
ous as this loss is, there are how- 
ever two mitigating factors: First, 
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i -f rejection may be built perma- 
nently into the r -f circuits, as the 
band to be rejected is fixed and out- 
side the desired reception band. 
Second, there are no high power 
services in the frequencies of higher 
i -f band. 

(3) The second oscillator image 
(minus) shows three television 
channels on the image of three 
other television channels, as com- 
pared to two responses of this kind 
with the lower intermediate fre- 
quencies. However, this shortcom- 
ing should to some extent be coun- 
teracted by the greater attenuation 
provided by the higher interme- 
diate frequencies. 

(4) There is the possibility of 
interference due to local oscillator 
radiation into three f -m channels 
with the higher intermediate fre- 
quencies, as compared to two with 
the lower intermediate frequencies. 
This difference, however, is minor 
and could readily be remedied by 
proper geographic and frequency 
station allocation. 

The table furnishes correspond- 
ing data for the conditions which 
exist now that the 44 to 50 -mc band 
is allocated to low -power services, 

FIG. 8-Universal selectivity curves for 
critical coupling (n = 1) and 25 percent 

above critical (n = 1.25) 

and the 41.2 -mc intermediate sound 
carrier frequency becomes feasible. 
A sound i -f carrier frequency of 
41.2 mc will require that the local 
oscillator be operated above the de- 
sired television channel, since op- 
eration below the band will result 
in f -m stations being on the image 
of television channels 7, 8, 9 and 10. 

The performance provided by an 
i -f sound carrier frequency of 41.2 
mc, compared to 32.8 mc and 21.9 
mc, as noted in Table VI shows two 
outstanding advantages: (1) Cross - 
modulation interference between 
television channels has been elim- 
inated. (2) Local oscillator radia- 
tion into television channels has 
been eliminated. As compared to 
21.9 mc, the 41.2 mc, sound i -f car- 
rier is superior on 11 counts, satis- 
factory on 1, slightly poorer on 1 

and poorer on 2 counts, as enumer- 
ated below. 

The two counts where the 41.2 
mc sound i -f carrier is the poorer 
are: (1) The maximum safe gain 
per stage in the i -f sound channel 
has been reduced by 2.9 db and al- 
though greater by 1.1 db than the 
loss with a 32.8 me i -f sound car- 
rier, it still should be classed as 
being of minor importance. Fur- 
thermore, the use of an intercar- 
rier sound system would make this 
point of no significance. (2) The 
attenuation of direct i -f interfer- 
ence when tuned to channel 2 has 
been reduced by 24 db and 16 db 
respectively as compared to the at- 
tenuation provided by 21.9 and 32.8 
me sound i -f carriers. Although this 
loss is serious, the possibility of 
fixed traps and the absence of high - 
power services within the i -f pass 
band, as already stated, tends to 
mitigate this loss. 

These tables would appear to jus- 
tify the following conclusions: (1) 
Regardless of the disposal of tele- 
vision channel 1, an intermediate 
frequency of 32.8 me offers much 
greater freedom from interference 
than the band from 21.25 to 21.9 
mc. Its adoption would not com- 
plicate receiver design nor increase 
cost. (2) Now that the band from 
44 to 50 me is assigned to low - 
power services, still greater free- 
dom from interference may be 
gained by the use of an interme- 
diate sound carrier frequency of 
41.2 mc. 
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Facsimile 
G es xxarnercial 

Simplex and multiplex transmissions on f -m broadcast 
band using 8.2 -inch width at 105 lines per inch are 

authorized by FCC 

COMMERCIAL facsimile using 
f -m broadcast frequencies 

has been given the high -ball and 
stands, as of July 15, in a position 
to gain some financial return for 
the investment ploughed into its 
development. 

The technique of transmitting 
exact copies by wire or radio has 
been used for .years and was de- 
veloped to its present perfection 
for the armed forces. Other radio 
services' can and do employ it, but 
now, for the first time; there is the 
possibility of general public par- 
ticipation in use of the medium for 
entertainment, news dissemina- 
tion, and education. 

It would be difficult to assess the 
competitive position of facsimile 
with television other than to realize 
that progress of the one will 
greatly influence the other. For 
this reason, probably farm and 
rural acceptance of facsimile will 
come first. Urban utilization can 
be expected in the display field,- 
as in supermarkets and department 
stores. 

The entertainment use of fac- 
simile has recently been predicated 
on the status of f -m broadcasting 
which is now settled. 

The program material that can 
be developed for public entertain- 
ment and information, the means 
of insuring financial sponsorship, 
are far behind the technical accom- 
plishment. While success in the 
use of this new medium akin both 
to publishing and radio broadcast- 
ing is not the problem of the engi- 
neer, the money he receives for 
further technical improvements 
will depend directly upon the com- 
mercial success. 

At the same time commercial 
programming was authorized, the 

FCC set up rules and standards for 
the service. Although agreement 
in the industry is by no means 
unanimous, the FCC decisions are 
based on a majority opinion of 
RMA and RTPB and are agreed to 
be fair and workable. 

Both simplex and multiplex 
transmissions are authorized, but 
only a total of one hour of simplex 
(facsimile without sound) may be 
used from 7 am until midnight. 
Provided there is no degradation 
of the aural f -m program below 
10,000 cycles, the FCC will author- 
ize three hours multiplex transmis- 
sion of facsimile and audio. It is 
further provided that these multi- 
plex transmissions shall not affect 
the response of receivers that are 
not used for receiving facsimile. 
Between the hours of midnight and 
7 am either type of program is 
permitted. 

Thus the issue of multiplex, so 
necessary to a rational use of com- 
mercial facsimile, is being gently 
forced. This pressure is not un- 
reasonable; E. H. Armstrong suc- 
cessfully demonstrated multiplexed 
f -m in 1934. J. V. L. Hogan feels 
that by the time equipment manu- 
facturers are ready to go ahead the 
engineers will have worked out the 
complete answer to practical multi- 
plex. It is not necessary to de- 
grade f -m audio below 15,000 cycles 
by multiplexing and the f -m serv- 
ice should not be affected. Actu- 
ally, the biggest engineering prob- 
lem is degradation of facsimile by 
audio! 

Transmitting equipment for 
simplex modulation is currently 
available in limited quantities from 
General Electric. Most of the out- 
put resulting from a half -million 
dollar contract is already assigned, 

but a small overrun was made. 
Conversion to multiplex can be ac- 
complished for less than $300. The 
last of about 250 receivers worth 
$850 is coming off the line. De- 
signed for simplex, they are easily 
modified for multiplex. About 50 
simplex receivers are in production 
at J. H. Bunnell, Brooklyn, N. Y. 

Alden Products, Brockton, Mass., 
has a line of broadcast station 
equipment immediately available 
as well as recording apparatus. 
Proponent of a 4.1 -inch standard, 
as opposed to the 8.2 -inch line auth- 
orized by FCC, Alden is tooled up 
for quick delivery of a small 4 -inch 
recorder that can be quickly at- 
tached to any good f -m receiver. 
Although optimum results will not 
be obtained for every type of pro- 
gram material, the price of this 
simple attachment, starting at 
$100, and its availability, may in- 
fluence public acceptance. 

With an eye towards future de- 
velopment of color facsimile', Finch 
Telecommunications is pushing 
production of 100 transmitter scan- 
ners that can be used for either 
black and white or color. Produc- 
tion of 5,000 recorders for opera- 
tion with any f -m receiver has been 
started with deliveries scheduled to 
begin the middle of August. 

All these recorders employ a 
chemically treated paper now cost- 
ing about one cent for a page this 
size. When paper demand attains 
volume proportions it is reasonable 
to expect the cost to drop to from 
half to a quarter of a cent a page. 
The Finch Colorfax recorder uses 
plain paper. 

At the time of this writing, there 
are 11 stations throughout the 
country authorized to engage in 
experimental facsimile broadcast- 
ing.-A. A. McK. 
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Electronics in 
ASTRONOMY 

Accurate time -keeping devices, automatic aids to precise tracking of telescopes, and pho- 

toelectric photometers play an important part in astronomy. Details of equipment in 

general use are given, and some new devices under development touched upon 

By GERALD E. KRON 
Lick Observatory 

University of California 
Mount Hamilton, Calif. 

ASTRONOMY deals with subtle 
quantities : minute amounts of 

radiant energy, accurate and deli- 
cate motions of massive instru- 
ments, and the detection and meas- 
urement of minute displacements 
of spectral lines or photographs of 
stellar images. Quantities of this 
type, though small and difficult to 
measure, must sometimes be meas- 
ured tens of thousands of times in 
solving a single astronomical prob- 
lem. Electronics furnishes at once, 
in its mastery of the smallest of all 
discreet particles, the electron, the 
required delicacy of detection and 
the means for automatically repeat- 
ing certain operations rapidly, ac- 
curately, and efficiently. It is, thus, 
no wonder that astronomy is drift- 
ing rapidly from pure optical and 
mechanical methods of measure- 
ment and recording toward compli- 
cated combinations of optics, me- 
chanics, and electronics, with 
electronics playing the dominant 
role in practically all cases where 
it appears. 

A discussion of modern elec- 
tronic devices as applied to astron- 
omy may be clarified by dividing 
the devices into three major groups : 

(1) Timekeepers (2) Laboratory 
aids and (3) Photoelectric photom- 
eters. 

Timekeepers 

The use of a simple pendulum as 
a timekeeper has been known for 
centuries, and the best, modern pen- 

dulum clock is simply a refinement 
of the age-old instrument. A pen- 
dulum is a reliable machine; it re- 
quires very little energy to keep 
it going; it requires little or no 
servicing to keep it in workable 
condition ; and it can easily be made 
independent of short -duration 
power failures in its operation. For 
these reasons, the pendulum clock 
is still the most accurate time- 
keeper known for long time inter- 
vals. Pendulum clocks, of which 
the Shortt clock is an excellent ex- 
ample, have been known to make 
unbroken runs of six to eight years. 
Pendulum clocks, however, suffer 
from two defects: they have unpre- 
dictable short -period fluctuations, 
and, because they signal only once 
per second, careful interpolation 
must be performed to determine 
the time of an arbitrarily chosen 
instant. None of the principal de- 
fects of the pendulum clock are 
found in the electronic crystal clock. 
However, the crystal clock fails to 
have good long -interval timekeep- 
ing properties owing to the fre- 
quency of breakdowns resulting 
from power failures, and failures of 
some element of the relatively com- 
plex electronic assembly necessary 
to keep the quartz crystal vibrating. 
The ideal timekeeping installation 
therefore has both pendulum and 
quartz -crystal clocks. Usually three 
pendulum clocks and five to seven 
crystal clocks will be found in time- 
keeping laboratories. 

The importance of the quartz - 
crystal clock as a short -interval 
timekeeper was first emphasized by 
the experiments of W. A. Marrison 
at the Bell Telephone Laboratories 
in 1929. Marrison demonstrated 
that time could be kept with a pre- 
cision of 1 part in 108 over short 
intervals, 5 parts in 108 over ten- 
hour intervals, and with errors of 
less than 0.001 second over day -long 
runs. This degree of precision sug- 
gested the possibility of making a 
most interesting experiment. A. L. 
Loomis had long been interested in 
the problems of accurate timekeep- 
ing, and he had installed in his 
private laboratory a battery of 
three Shortt clocks. Now, pendu- 
lum clocks should exhibit a daily 
cycle of rate variation caused by 
variation in the force of gravity 
from the attraction of the moon. 
In order to demonstrate the exist- 
ence of this phenomenon one needs 
a short -interval timekeeper of great 
accuracy whose rate is not affected 
by the force of gravity. The elec- 
tronic crystal -clock was just such a 
timekeeper. By means of signals 
sent on special wires to his labora- 
tory from the Bell Laboratories' 
crystal clocks, Loomis was able to 
demonstrate the presence of a lunar 
variation in the rate of his pendu- 
lum clocks having the expected half - 
amplitude of 0.00015 second. In 
many respects this was one of the 
most remarkable accomplishments 
known in the field of timekeeping, 
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FIG. 1-Circuit of a variable -rate oscillator and power amplifier designed to drive 
the motor of a 36 -inch refracting telescope. Such equipment is essential to compensate 

for rotation of the earth while studying a star 

and it would have been impossible 
without the electronic crystal clock. 

Astronomers sometimes require 
clocks for purposes other than that 
of keeping highly precise time. For 
example, nearly all telescopes must 
be mounted in such a way that they 
can be moved to compensate for the 
rotation of the earth in order to 
make possible continuous training 
of the instrument on an astronom- 
ical object. Consequently, most 
telescopes are mounted so that one 
of their two axes of motion rotates 
parallel to the rotational axis of the 
earth. Such a system of mounting 
makes possible compensation for 
the rotation of the earth by rotat- 
ing the telescope about its parallel 
axis at constant speed. Thus, a 
clock is required. The clock, how- 
ever, must have special properties; 
it need not be an extremely good 
timekeeper, but its rate must be 
capable of convenient adjustment 
by the observer. The last require- 
ment is caused by the fact that 
although the rotational speed of 
the earth is highly constant the rate 
at which a telescope must be moved 
to follow a star is not, because of 
bending of the telescope and mount 
and because of refractive effects of 
the earth's atmosphere. The latter 
effect makes celestial objects appear 
to rise sooner and set later than 
they actually do. The most conven- 
ient way to compensate for these 
variations is to provide for adjust- 
ment by the observer. The 200 - 

inch reflector at Palomar Mountain 
was fitted with automatic devices 
for correcting the effects of flexure 
and refraction at great expense. 

The requirements of a teleecope- 
drive clock are best met by elec- 
tronic equipment. The timing fre- 
quency is usually generated by an 
oscillator of some kind, either elec- 
tromechanical, capacitance -induct- 
ance, or resistance -capacitance. The 
signal from this oscillator, whose 
frequency can be controlled over a 
small range by the observer to give 
rate control, is then subject to 
power amplification and is fed to a 
synchronous motor which drives 
the telescope. The usual frequency 
used is approximately 60 cycles per 
second, and power at this frequency 
is fed to the small motor, which is 
geared down to produce the neces- 
sary revolution of the telescope 
axis at about one turn per day. 
The telescopes at the Lick Ob- 
servatory are equipped with elec- 
tronic drives. The 36 -inch Crossley 
reflector and the 36 -inch refractor 
have been converted from weight 
drives, and a 20 -inch telescopic 
camera was so equipped at the time 
it was installed in 1939. Figure 1 

is a schematic diagram of an oscil- 
lator -amplifier drive for the 36 -inch 
refractor. The oscillator is a vari- 
able -inductance resistance -stabi- 
lized L -C, and feeds a final amplifier 
consisting of six 6L6's in class - 
AB push -pull -parallel. This type of 
power_ amplifier is used because of 

FIG. 2-Electronic equipment employed to 
drive a 20 -inch telescopic camera, utilis- 

ing an electromechanical oscillator 

the cheapness and availability of 
receiving -type tubes and because 
danger from high voltages is 
avoided. The output stage drives a 
150th hp Bodine motor, which 
drives the telescope through a large 
speed reduction. The output stage 
will start the motor from a stand- 
still, but a circuit is included which 
provides for starting the motor 
from the line when the device is 
turned on, and for transferring the 
motor from line to drive circuit as 
soon as the tubes are warm. The 
drive has been is use since 1942, 
with practically no servicing. It is 
of interest that the actual amount 
of power required to drive the 14 - 
ton weight of the moving parts of 
the telescope is less than a 500th hp, 
owing to the slow speed. 

Figure 2 shows the drive for the 
20 -inch telescopic camera. This 
drive starts with an electromechan- 
ical vibrating -wire oscillator whose 
signal ultimately drives a pair of 
FG -57 thyratrons as phase -invert- 
ers, necessary to drive the large mo- 
tor with which the telescope was 
provided by its makers. The oscil- 
lator consists of a vertical metal 
wire held under tension, carrying a 
small piece of iron located at its 
mid -point. Each end of the iron 
projects into a small coil, one of 
which is used as a pickup, the other 
as a driver coil. When the pickup 
signal is amplified and used to ener- 
gize the driver the system becomes 
an oscillator whose frequency may 
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FIG. 3-Automatic guiding attachment for a 100 -inch telescope, designed in such 

a manner that light from a star under observation causes correction of tracking errors 

be changed by changing the tension 
in the wire. Tension is regulated 
from a remote station by varying 
the current in an electromagnet, 
whose attraction contributes to the 
tension. This time standard is ca- 

pable of considerable precision. It 
was developed and built by the War- 
ren Telechron Company. 

Laboratory Aids 

Most astronomical observatories 
are short of personnel, and are en- 
gaged in processing huge amounts 
of data. Any machine which can 
help speed the reduction of data is 
most welcome to the astronomer. 

A machine for counting star im- 
ages on a photographic plate has 
been placed in service. This prob- 
lem is relatively simple, however, 
and less important than the prob- 
lem of automatically making pre- 
cision measurements of the posi- 
tions of stellar images. A machine 
designed to make such measure- 
ments is being developed at the 
Watson Scientific Laboratories. In 
this machine, the photographic 
plate is mounted to move vertically. 
A photoelectric scanning head is so 
mounted that it can be moved hori- 
zontally by means of a precision 
screw turned by a servomechanism. 
Approximate positions of the stars, 
already stored in a punched -card 
catalog, may be coupled to the 
servomechanism for directing the 
scanning head to the approximate 
position of a star to be measured. 
The scanning head then makes a 
precise setting upon the image by 

means of coupling to the servo, au- 
tomatically interprets the reading, 
and punches the new position on 

the card for the particular star. 
The problem of automatically 

measuring the positions of lines on 

photographs of stellar spectra is be- 
ing solved at the Lick Observatory. 
Here an experimental machine has 
been built which will center a scan- 
ning head, upon a spectral line and 
make a record of the position of the 
line. The screw which moves the 
plate on which the spectrum has 
been photographed is driven by a 

motor at constant speed; when a 
spectral line enters the field of the 
scan an electronic circuit operating 
from the light-sensitive unit in the 
scanning head picks a point on the 
line midway between two positions 
of equal photographic density, and 
a graduated thimble carried by the 
lead screw is photographed at the 
proper instant by a small camera 
using motion -picture film. The ma- 
chine then stops and signals the op- 
erator that he may start another 
cycle of operation on another line. 
One semiskilled operator working 
with the machine can measure 
about four times as fast as a skilled 
operator with a manual measuring 
machine, with equal or better pre- 
cision, and with little fatigue. 

One of the most tedious of all 
jobs in an observatory is that of 
manually guiding a telescope. The 
telescope -drive clock does most of 
the work, but it is incapable of tak- 
ing care of the small guiding errors 
that result from flexure of the tele - 

FIG. 4-Optical and electronic compo- 
nents of the guiding attachment 

scope, refraction deviations, and 
random errors caused by sudden 
shifting of optical parts. Such er- 
rors must be corrected by an ob- 
server who sometimes must devote 
painstaking attention to nothing 
else for many hours at a time. 

The problem of automatic guid- 
ing was first tackled over ten years 
ago at the Washburn Observatory, 
University of Wisconsin, and was 
found to be without a fully satis- 
factory solution, owing to lack of 
photoelectric devices sufficiently 
sensitive to give a useful signal 
from the light of a sufficiently faint 
star. Recently, a satisfactory solu- 
tion to the problem has been ob- 
tained by Horace Babcock at the 
Mt. Wilson Observatory by making 
use of the 1P21 multiplier photo - 
tube as the sensitive element. The 
star image is scanned by a rotating 
half -disk. A deviation of the posi- 
tion of the image from the axis of 
rotation is indicated by a sinusoidal 
signal from the multiplier, the am- 
plitude depending upon the size of 
the error, and the phase (compared 
with a standard obtained from a 
commutator) depending upon the 
direction of the error. Amplitude 
and phase information is inter- 
preted by an electronic circuit, and 
charges proportional to the errors 
in the two degrees of motion of the 
telescope are collected in capacitors 
for about three seconds. Relays al- 
ready existing as part of the tele- 
scope control system are closed 
after each charge collection, to 
cause correction of the error. The 
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error signals are portrayed by an. 

oscilloscope to aid the observer in 
appraising the performance of the 
guider. The observer is almost en- 
tirely relieved of guiding for cer- 
tain types of observing, and he may 
spend most of his time comfortably 
thinking about his work in a warm. 
room, while the automatic guider 
does the tedious chores. Figure 3 

is a schematic diagram of the prin- 
cipal components of the guider, and 
Fig. 4 is a picture of the attach- 
ments required to make the tele- 
scope self -guiding. This guider 
makes it possible to keep a stellar 
image at the 250 -foot focus of the 
huge 100 -inch telescope automati- 
cally positioned to within a small 
fraction of a millimeter. 

An astronomical spectrogram is 
a photograph of the light of an 
object such as a star or nebula after 
the mixed light has been spread out 
in wavelength by means of a prism 
or grating. Such spectrograms con- 
tain large amounts of information 
concerning the properties of the 
objects, and the taking and analyz- 
ing of spectrograms forms a major 
part of the activities of many ob- 
servatories. Among the measure- 
ments made on spectrograms are 
those designed to lead to the rela- 
tive intensities of the light in vari- 
ous wavelengths. The degree of 
blackening of the photographic 
plate is, of course, an indication of 
the brightness of the light which 
caused it, and one would expect that 
a simple measurement of the black- 
ening with a photoelectric device 
would suffice as the desired meas- 
urement. This is far from the fact, 
however. Photographic blackening 
is not linearly proportional to the 
incident light brightness; further- 
more, the blackening will depend 
upon subtle things such as varia- 
tions in photographic emulsions 
from one plate to another, the con- 
ditions of exposure of the plate, and 
the exact conditions of develop- 
ment. The necessary corrections to 
change blackening into light inten- 
sity can be applied by hand, so to 
speak, but the problem of treating 
large numbers of spectrograms in 
this manner is one of almost unbe- 
lievable tediousness. 

For many years developmental 
work has been under way on ma- 
chines to offer partial or complete 

solutions to the problem. This de- 
velopmental work has culminated in 
the design and construction of a 
direct -intensity microphotometer, 
at the Mt. Wilson Observatory, 
which gives a complete, general 
solution and which is undoubtedly 
one of the best direct -intensity mi- 
crophotometers ever built. Two 
photographic plates are mounted in 
the machine; one plate has the 
spectrum, the other is a plate from 
the same package, developed at the 
same time as the spectrum plate, 
and in the same developer. The sec- 
ond plate, however, is exposed as a 
standard in a special spectrograph 
which gives an imprint with two 
coordinates, one in wavelength, the 
other in known intensity. Light 
from a common source scans both 
plates alternately, and the two 
plates, mounted in separate car- 
riages, move continuously in the 
wavelength direction. As the plates 
move, the blackening in both is com- 
pared by a 931A multiplier photo - 
tube, and the standard plate is 
moved, by means of a servomecha- 
nism, in its intensity direction by 
an amount sufficient to equalize the 
blackening in the two plates. This 
displacement is recorded by means 
of a pen on a continuously moving 
strip of paper. The system is a 
null method with respect to light 
measurements in the machine itself, 
and all of the gross peculiar char- 
acteristics of the photographic 
plate are removed by the compar- 
ison with the known standard. The 
curve drawn on paper represents 
the intensity of the original star- 
light striking the original plate, 
which becomes the spectrogram. 

Photoelectric Photometers 

In astronomical parlance, photo- 
electric photometry is the direct 
measurement of the intensity or 
color of starlight by means of pho- 
toelectric methods. The technique 
has been developed to the point 
where the systematic and accidental 
errors of observation are much 
smaller than those of photometry 
by any other method. Thus astron- 
omers have made contributions to 
light measuring techniques. 

The difficulty of the problem can 
be emphasized by considering the 
amount of energy with which one 
must work when measuring the 

intensity of starlight. A star of 
6th magnitude is of such brightness 
that it can just be seen with the 
unaided eye on a dark, moonless 
night. The eye collects, from a star 
of this brightness, energy at the 
rate of 5 x 10-18 watt, a rate so small 
that it has no ordinary significance. 
Yet, the astronomer classes a star 
of 6th magnitude as a bright star. 
A 12 -inch telescope gathers enough 
light (3 x 10-18 watt) from a 6th 
magnitude star to make it an easy 
object for modern photoelectric 
photometers, and there is little 
worry until one wishes to work on 
stars 100th as bright, or 11th mag- 
nitude, far too faint to be seen with 
the unaided eye, yet still not nearly 
at the limit of detection of the pho- 
tocell or phototube. 

Two types of phototube emission 
surfaces are inmost common use by 
astronomers, the antimony -cesium 
(Sb -Cs), and the cesium -oxide -on - 
silver (CsO-Ag). The former is 
the most sensitive detector known 
for blue light, while the latter is the 
most sensitive surface known for 
the near infra -red. The problem of 
employing phototubes on faint light 
resolves itself into the problem of 
measuring the extremely small cur- 
rents that are generated. The Sb -Cs 
surface will yield a current of 
about 3.3 x 10-I' ampere from the 
light of a 6th -magnitude star gath- 
ered by a 12 -inch telescope, while 
the CsO-Ag surface will give about 
0.25 x 10' ampere from the same 
light. Photometry with the Sb -Cs 
surface is a relatively simple tech- 
nical problem if it is employed in 
the form of a multiplier such as the 
1P21 multiplier phototube. In the 
1P21, the original photocurrent is 
multiplied by a factor of about 5 

million by successive stages of 
secondary -emission multiplication; 
this raises its output to the order 
of 1.5 x 10' ampere, a current large 
enough to be measured with ease 
by means of the proper equipment. 

The proper equipment can take 
the form of a good galvanometer 
connected in the anode circuit of 
the multiplier. For greater sensi- 
tivity, especially if the multiplier is 
refrigerated to reduce its dark 
noise level, the galvanometer may 
be preceded by a low -grid -current 
cathode -follower stage. A circuit 
of this type was used recently by 
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A. E. Whitford in what was per- 
haps the most remarkable feat of 
measuring faint radiation ever ac- 
complished. Whitford, employing a 
1P21 refrigerated with dry ice, 
measured the light and color of an 
18.2 -magnitude extra -galactic neb- 
ula with the 100 -inch reflecting 
telescope. It was estimated that, 
without the measurement of colors, 
the limit could have been pushed to 
19.0 -magnitude. The current out- 
put from the multiplier was 3.5 x 
10-11 ampere, and the limit of detec- 
tion was estimated to be 21.1 -mag- 
nitude, the brightness of a candle 
in England viewed from California 
by way of the Atlantic. 

The ease with which the multi- 
plier phototube can be used has 
made it very popular among astron- 
omers. The 1P21 is useful for pho- 
tometry in the ultraviolet, violet, 
blue, green, and yellow regions of 
the spectrum. Valuable as it is, 
however, the tube has several short- 
comings. Most important, the 1P21 
is not sensitive to orange, red, and 
infrared light, and no satisfactory 
multiplier having such sensitivity 
is marketed. In addition, the cath- 
ode is partly veiled by a wire grid 
structure, and it is not of the high- 
est attainable quantum efficiency. 
For photometry in the long wave- 
lengths, and for achievement of the 
utmost in the measurement of faint 
radiation, one must therefore re- 
sort to a simpler phototube. 

The principal difficulty resulting 
from the use of a conventional pho- 
totube for faint light arises from 
the extremely high impedance of 
such a tube, about 101` to 1010 ohms. 
It is impossible, by simple methods, 
to match such high impedances to 
an amplifier, and a large mismatch 
wi''l result in a serious loss of sig- 
nal-to-noise ratio. As a general 
rule, a convenient indication time 
for photoelectric work is from ten 
to thirty seconds. Since the mini- 
mum practical input -circuit capac- 
itance for a phototube photometer 
is about 10-'s farad, it follows that 
the maximum practical amplifier 
grid resistor is 5 x 1013 ohms, which. 
is much too small for a good match. 
If the grid resistor is run up to, say 
10" ohms to get a much better 
match, the indication time will rise 
to values of around 500 seconds or 
more, much too long for practical 

astronomical measurement. 
Recent developments have re- 

sulted in a practical solution to the 
problem. The difficulty of the long 
time -constant has been resolved by 
neutralizing most of the capac- 
itance by means of positive feed- 
back, using the interelectrode ca- 
pacitance of the phototube itself 
to introduce the feedback. By 
means of this device, the use of 
loading resistors of from 1018 to 
5 x 101" ohms has been found prac- 
ticable. Continental Electric now 
also makes a stable phototube in 
which gas multiplying factors, on 
faint light, of more than 100 are 
obtained. A phototube photometer 
using high -value grid resistors and 
this gas -multiplying cell has the 
same theoretical sensitivity as a 
multiplier-phototube type; in ac- 
tual practice, gas phototubes have 
surfaces more sensitive than those 
found in multipliers. In addition, 
they have larger and better shaped 
light -receiving surfaces, greatly 
simplifying the somewhat difficult 
problem of receiving the steep - 
angled f :5 beam from a large re- 
flecting telescope. 

A modern photometer consists 
of a light -receiver containing the 
multiplier, or the phototube, grid 
resistor, and low -grid -current am- 
plifying tube. The output from the 
receiver is amplified by a d -c am- 
plifier sufficiently to give full-scale 
reading on a high -quality meter on 
about 25 to 50 -millivolts input. At 
this gain, the shot -noise of the dark 
current in the receiver will have 
an amplitude of from 1 to 10 per- 
cent of full scale, sufficient for good 
resolution, and therefore for maxi- 
mum sensitivity. It is not impos- 
sible to construct a photometer 
which will give maximum system- 
atic errors resulting from non - 
linearity of response of less than 
0.1 percent for faint illumination. 
As a rule, the amplifier is designed 
to drive a 0 to 1 milliammeter, and 
thus either a dial -type meter can 
be used for visual reading and man- 
ual recording or a continuously re- 
cording meter such as the Ester - 
line -Angus can be used. 

Figure 5 shows the receiver of a 
of a multiplier -type photometer 
mounted at the prime focus of the 
36 -inch Crossley Reflector of the 
Lick Observatory. The coaxial 

cable is the anode (signal) lead; 
the other is an 11 -conductor plastic - 
insulated cable which carries the 
necessary potentials to the sec- 
ondary electrodes of the multiplier. 
Potentials for a multiplier are con- 
veniently furnished by the new 
small dry batteries, such as the 
Eveready 413; the necessary 930 
volts of batteries are contained in 
a small box measuring 12x9x1i 
inches, fastened to the tube of the 
telescope. The batteries long out- 
last their shelf life, inasmuch as 
no appreciable current is drawn 
from them, and they will continue 
to deliver their rated voltage into 
the minute -current load of the mul- 
tiplier long after they test dead 
with a voltmeter. 

Figure 6 is a circuit diagram for 
a d -c amplifier as used with a pho- 
toelectric photometer. The lower 
left-hand portion of the diagram 
is devoted to the circuit for a pho- 
totube receiver, which may be 
switched into service by means of 
S1. The portion of the unit en- 
closed by dotted lines is the photo - 
tube light -receiver, and is attached 
to the telescope. For proper opera- 
tion, this part of the apparatus 
must be in a sealed container from 
which the air has been evacuated. 
Light is admitted through a small 
glass window, or through a fog - 
resistant cellophane window in the 
case of receivers that are refrig- 
erated with dry ice to reduce their 
dark currents. 

The output, of the light -receiver 
goes first to the VX-41 phase in- 
verter and amplifier; this drives 
the main d -c amplifier. It also fur- 
nishes the direct feedback voltage 
which partly neutralizes input ca- 
pacitance by injection via the pho- 
totube voltage supply. The degree 
of neutralization is controlled by 
R1. The capacitor C1 limits the 
bandpass of the feedback amplifier 
to prevent unwanted high -fre- 
quency tube noise from being fed 
back. Switch S2 acts inside the 
evacuated tank for grounding the 
input grid, and for selecting either 
a 101' or a 1018 ohm grid resistor, 
depending upon sensitivity require- 
ments. A multiplier receiver (not 
shown in the circuit diagram) may 
also be coupled into the d -c ampli- 
fier by means of Si. 

The d -c amplifier itself is a bal - 
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FIG. 5-Multiplier-phototube light -receiver 
attached to a reflecting telescope 

anced inverse -feedback type, with 
a simple power supply, made pos- 
sible by the insensitivity of the am- 
plifier to variations in plate voltage. 
The heaters of the amplifier tubes 
must be supplied from a constant - 
voltage transformer, or from a 
storage battery, unless line volt- 
age is free from variations of more 
than 2 volts. The input grid cur- 
rent of the 9001 stage is about 5 x 

10-11 ampere, and the zero drift 
after proper aging of the tubes is 
less than 1 millivolt per hour. The 
amplifier is sufficiently free from 
microphonics that tubes need not 
have special mounts, and may be 
operated on a table on which a 

manual adding machine is being 
used, with no zero displacements. 
All batteries may be of the small- 
est type, as the largest current 
drawn from any of them is only 10 

microamperes. Gain is controlled 
by varying the inverse -feedback 
factor (giving a factor of 10 in 
steps of 0.25 magnitude), varying 
load resistors (a factor of 10 for 
the phototube, 100 for the multi- 
plier) and varying the phototube 
voltage (another factor of 10 to 100 
for the phototube). Thus, for both 
types of photometric receivers, the 
gain may be varied with no loss of 
linearity over factors of greater 
than 1,000, equivalent to 7.5 stellar 
magnitudes. The capacitors C2, Ce, 

and C, establish time -constants of 
1.5 seconds for all loading condi- 
tions of the multiplier. This gives 

ELECTRONICS - August, 1948 

plc) V_A- 

c7 

6X5 +400V 

6.3V 

SOLA 

25,000 

6,000 

eT_ 8T òS 
T0 6%5 

fiSJ7 
6A L5 

8 

T8= 
-100V 

6 L6 t 235V : 0.00025 
o o 

6SJ7 {vo,- 

1,250 

vR 105 

+' 
0.25 
MEG 

0.28 
MEG 

9002 9002 

VR 105 108V 
63V - T06AL5,9002'S 12AX7 

7 TO 9001'S 
0.25 MEG 

GE25 A/8 S2 

VX41 30V 
IIIII 

50'- 
R, 

-I0iV w 
kg45V 2'd 

75V47,Z T 
-97fV 

2 

--60 
oL 
o< ot 
n 

Wa 

1.000 

12AX7 ,50 

1MEG 

p 0.1= 
0 3MEG- 0 º 9001 

41) 

0.645 
MEG 

/ +110V 

+114V 

ó t2.0V 
o o 

12AX7 

84,000 

C, 

0.06 

1,000 
= C4 

1.5 

I MEG 

z0.1 
3MEG 

001 MULTIPLIER 
PHOTOTUBE 

9 INPUT 

100 
-y--, 

o2 
MEG 

0.015 

S, 

0.15 
>I MEG 
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employing either a conventional gas-phototube or a multiplier-phototube 

an indication time of 10 seconds, 
convenient for most photometry. 

The phototube used in the pho- 

tometer diagrammed is a type CE - 

25A/13 without base. Such photo - 

tubes have unusually good insula- 
tion and low thermal emission, and 
it is not uncommon to find samples 
that have a dark current at 70 F 
of only 10-'ó ampere. Those having 
higher dark currents (up to 10-38 

ampere) usually have relatively 
higher infrared sensitivity. They 
cannot be used without bringing 
their dark current down by refrig- 
eration with dry ice. When refrig- 
erated, the dark current will be of 

the order of 10-17 ampere. 
Within the last two years, a lead - 

sulfide (PbS) photoconductive cell 

has been brought into service by 

astronomers. Though the efficiency 

of this cell is less than that of the 
CsO-Ag-type phototube in the spec- 
tral region where they share sen- 
sitivity, the sensitivity of the PbS 
cell extends much further into the 
infrared. Some samples show good 
sensitivity at 30,000 angstrom 
units, though most extend little be- 

yond 20,000. Of all detectors of ra- 
diation, the lead -sulfide cell is the 
most sensitive in the region from 
12,000 to 25,000 angstroms. It has 
an abnormally high noise level in 
the very low frequencies, so it is 
usually employed in an a -c ampli- 
fier circuit in the frequency range 
from a few hundreds to a few thou- 
sands of cycles per second. At the 

Yerkes Observatory, the PbS cell 

has been used in infrared spectro- 
photometric investigations in- 

tended to reveal the composition of 
the markings and atmospheres of 
some of the planets. In the hands 
of A. E. Whitford, the PbS cell has 
seen through the great dust clouds 
of the Milky Way, and has indi- 
cated the existence and position of 
the hitherto unseen bright core of 

the galaxy. 
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Oscillograms show (left) repetitive signal accompanied by noise; (right) signal after noise has been removed by storage tube 

TORAGE TUBES are the latest de- 
velopment in the cathode-ray 

tube family'. They perform the 
general function of storing electri- 
cal signals, usually written in the 
form of charges on an insulating 
plate. After a time delay the tubes 
retransmit or read out these 
charges in the form of electrical 
signals. 

A cathode-ray storage tube has 
been developed that possesses in- 
ternal memory and is also able to 
act as a discriminator between 
periodically recurring and new in- 
formation. The operating prin- 
ciple, performance and application 
of this new tube are described. 

Storage Plate and Repeller 

Internal operation of storage 
tubes frequently depends on sec- 
ondary emission. If a solid body is 
struck by electrons the average 
number of secondary electrons lib- 
erated by each incident primary 
electron is, for a given material, a 
function of the beam voltage. The 
secondary emission coefficient S is 
larger than unity only for voltages 
in a critical range. Thus, if an 
insulator, acting as storage plate 
in a tube arranged as in Fig. 1A, is 
struck by an electron beam of lower 
than critical voltage, it will be 
charged to a negative equilibrium 
close to cathode potential. This 
equilibrium is reached when the 
target point is charged to a poten- 
tial corresponding to the beam 
velocity. After that potential has 
been reached the beam is repelled 
toward the collector; no further 
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electrons are accepted by the stor- 
age plate. 

If the beam velocity is increased 
beyond the lower critical speed 
(S > 1) conditions are changed. 
More electrons leave the bombarded 
surface than are arriving, and equi- 
librium therefore is reached at a 
voltage that is positive with respect 
to anode or collector. Various cur- 
rent components involved in the 
action are sketched in Fig. 1B. The 
incident (primary) electron beam 
is denoted by ii. The resulting sec- 
ondary emission is divided into two 
parts; iz denotes the electrons that 
leave the spot. for the collector or 
anode, and ie are those which are 
emitted but which return to the 
same spot, thus forming a space 
charge around it. In addition there 
is i4, the small leakage current 
through the target material. Figure 
2 shows the equivalent circuit. 

If the tube is operated at the 
condition S = 1, the equilibrium 
potential of the beam trace on the 
storage surface is governed by the 
potential of the collector grid. This 
configuration is typical for this 
type of storage tube. 

Efficient storage depends largely 
upon establishing a large difference 
in potential between the written 
trace and the surrounding surface. 

Negative Bias of Storage Plate 

Sensitivity is considerably im- 
proved by applying to the storage 
surface a high negative bias. (Bias 
potentials have been successfully 
applied to the Iconoscope in tele- 
vision work'). The storage surface 
can be raised to a negative potential 
by low -velocity electron bombard- 
ment from the front, or more effec- 
tively by connecting a conductive 
backing of the storage plate to an 
external negative source. If the 
cathode potential is 1,600 volts neg- 
ative with respect to ground (col- 
lector or second anode), the storage 
plate or repeller electrode in back 
if it may be biased to -1,000 volts. 
The beam still hits the storage sur- 
face above critical speed, therefore 
the trace becomes slightly positive 
with respect to the collector. The 
potential difference between trace 
(at equilibrium) and surrounding 
surface, however, is raised to the 
order of 1,000 volts. Experiment - 
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CONTROL GRID 
(SIGNAL INPUT IF 
INTENSITY MODULATED) 

CATHODE 
(-1,600 V) 

I ST 
ANODE 

2 ND ANODE 

COLLECTOR GRID (FINE WIRE MESH) 

--STORAGE PLATE (INSULATOR) 

HORIZONTAL DEFLECTION 
PLATES (TIME SWEEP) 

(A) 

-REPELLER 
R. 

-1,000V 

-SIGNAL OUTPUT 

COLLECTOR (C) 

2ND ANODE (A) STORAGE PLATE 

FIG. 1-Arrangement of cathode-ray repeller -type signal storage tube (A) and details of storage plate and electron paths (B) 

STORAGE TUBE 
Principle of operation and characteristics of a memory tube utilizing secondary emission 

from a bombarded insulator are described. Bias on repeller electrode behind storage plate 

increases available output. Using tube in receiver improves signal -noise ratio 

ally, the repeller bias increases the 
signal output from microvolts to 
millivolts. 

The action of the repeller is two- 
fold : It increases the potential dif- 
ference between trace and back- 
ground ; in addition it provides a 
parallel dielectric path between the 
storage surface and the collector 
grid. This, of course, presupposes 
a free -swinging repeller (high 
ground impedance). Under proper 
conditions, this positive signal is by 
far greater than the negative sig- 
nal which is caused by direct action 
of secondaries on the collector. 

A negative output signal, as 
sometimes observed in operation of 
this tube, indicates that the beam 
stays on the spot after the equilib- 
rium charge has been reached. At 
that time displacement currents 
have subsided, while the seconda- 
ries continue to arrive at the col- 
lector. Thus, a negative signal is 
an indication of too high a beam 
intensity. If the impeller ground 
impedance is low the positive signal 
is by-passed to ground and weak- 
ened. In this case, positive and 
negative signals at the collector are 

apt to cancel each other and the 
tube ceases to operate. 

Tube as a Cancellation Device 

The mechanism has been de- 
scribed by which a positive signal 
is produced at the collector grid of 
the repeller storage tube whenever 

the charges are written by deflec- 
tion of the beam or by intensity 
modulation. The first scan or group 
of scans writes down the intel- 
ligence. Usually, during this writ- 
ing period the output amplifier is 
disconnected or gated off. As long 
as any successive trace is exactly 
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FIG. 2-Equivalent circuit of storage mechanism; labels of junctures and electron 
streams correspond to those on Fig. 1B 
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rescanning the pattern already 
established there is no change in 
charge and therefore no output 
signal. This assumes that the 
previous trace was written with 
saturation intensity and no charges 
have leaked off during the time be- 
tween scans. Wherever a trace 
deviates from the preceding pat- 
tern there will be a change in 
charge distribution, and an output 
signal will show. Therefore, if in- 
formation is periodically supplied 
to the storage tube, the tube will 
automatically compare successive 
traces and will transfer to the out- 
put amplifier only such signals that 
did not appear previously. 

If deflection modulation is used, 
the writing speed of the beam de- 
pends on the amplitude of the input 
signals. Therefore, with beam cur- 
rent remaining constant the charge 
density of the trace decreases with 
rate of amplitude change of the 
signal. Hence, such parts of the 
trace that were written at a high 
speed may not reach equilibrium 
until after a number of retraces. 
As a result, differentiation spikes 
appear in the output. These resid- 
ual indications are substantially 
reduced by applying a beam inten- 
sifier circuit. A fraction of the 
input is differentiated, amplified 
and supplied to the intensity -con- 
trol electrode of the storage tube, 
while that part of the signal which 
goes to the input deflection plates 
of the storage tube is delayed to 
compensate for the delay of the dif- 
ferentiated signal in tubes and 
circuit elements. Due to some im- 
perfections in the tube such as ca- 
pacitive pickup, inhomogenity of 
the beam cross section or secondary 
emission from collector or other 
elements, some residuals from in- 
completely cancelled signals are 
nevertheless always found in the 
output. 

Oscillograms of input and output 
signals of the repeller storage tube 
show the effectiveness of this ac- 
tion. The input signal is taken 
from a fur generator, which is a 
device that produces moving and 
stationary signals. The output 
oscillogram shows the moving sig- 
nals, passed at a large amplitude, 
while the stationary signals are 
almost completely cancelled. The 
storage tube was operated under 

the following conditions: sweep 
repetition rate: 1,000 per sec, hori- 
zontal deflection speed : 0.1 cm per 
microsecond, beam voltage: -1,600 
volts referred to second anode 
(ground), repeller voltage: -900 
volts, intensity of writing beam: 
8 microamperes, storage plate: 
lime glass at room temperature. 

In this application the amplitude 
ratios of moving to fixed signal are 
compared for input and output and 
sometimes expressed in decibels as 
the so-called cancellation ratio. For 
instance, if, for a 100:1 ratio of 
input signals the output amplitudes 
are equal, the tube is rated as hav- 
ing 40 decibels of cancellation. Can- 
cellations of that order are obtained 
in the laboratory, but to strive for 
high cancellation ratio is a little 
premature at a time when cancella- 
tion of actually fixed signals is just 
one of the many applications of the 
storage tube. 

The tube described so far relies 
on natural leakage across the stor- 
age plate to remove trace charges 
after usage. Obviously, when the 
forgetting process depends on leak- 
age through the storage plate no 
sharp line of distinction can be 
drawn between new and old infor- 
mation. The output signal of a 
repeating trace will depend on the 
time that has passed since its last 
notation in the same exponential 
manner as the stored signals dis- 
appear. For some applications 
this is not a serious limitation be- 
cause the time constant of the stor- 
age plate can be adjusted (by 
choice of material or temperature) 
to fit the specific needs. However, 
the tube is more universally useful 
if it is provided with a memory 
that is free from leakage and that 
can be destroyed or wiped out sud- 
denly. Present developments in 
that direction trend toward holding 
and destroying charges in storage 
tubes.' 

Applications of Storage 

The storage tube is applicable to 
a variety of problems, a few of 
which will be described by way of 
illustrations. As a cancellation unit 
the storage tube can be used to 
obtain records of nonrepeating 
transients such as lightning and 
arc -backs without the need for con- 
tinuously exposing film. Similarly 

the tube can be used to compress or 
expand the rate of information 
transmission by reading out stored 
information at a different speed 
than information is read in. In this 
capacity, the tube can be used in 
communication systems to adapt 
the rate of incoming information 
to the capabilities of the transmis- 
sion channel. Other applications 
have also been described.' 

The repeller storage tube is also 
applicable as a means to raise pe- 
riodically recurring weak signals 
above the noise level, as discussed 
in connection with the oscillograms. 
The tube is intensity modulated 
and the average recording beam 
intensity is adjusted so that sev- 
eral successive traces are needed 
to produce saturation of the trace. 
Because the random noise adds on 
a power basis while the recurring 
signal adds on a voltage basis, a 
theoretical gain of 101' in signal 
noise ratio is obtained in reading 
out a trace made for 10 individual 
recordings. Thus, the storage tube 
is a useful addition to the cathode- 
ray tube family. 
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Reducing 
Transmission Bandwidth 
Pulse systems that reduce the transmitted bandwidth are described. Pulse trains for two 

channels are superimposed and transmitted as one train at half the original rate; then 

separated at receiver. Reduction obtainable in system is compared to ideal reduction 
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OMMUNICATION ENGINEERING 
has recently witnessed a rapid 

expansion of the theory of intelli- 
gence transmission as related to the 
information content of the message, 
signal -noise ratio, and bandwidth. 
The Hartley' law has been revised, 
especially by Shannon' to the form 

C = W log e (P -{- N)/N (1) 

where C is the transmission capac- 
ity of an ideal system, W is the 
product of the bandwidth and time 
that is utilized for the transmission, 
B is a base depending on the pulse 
coding system (2 for a binary 
code), P is the average signal power 
used, and N is the average noise 
power in the transmi§lion medium. 
Shannon,' Tuller,` and Gabor' have 
indicated that transmission systems 
might be devised in which the 
transmitted bandwidth would be 
less than that of the input message. 

Bandwidth Reduction 

Equation 1 shows that bandwidth 
can be traded for either power or 
signal -noise ratio, the trade being 
proportional to the logarithm of the 
signal -noise ratio plus unity. An 
ideal transmission system utilizing 
power P. and a bandwidth -time fac- 
tor W can be altered to transmit a 
bandwidth 1/n times the original 
bandwidth in the same time inter- 
val provided that a new power P. 
is utilized and is related to P. and 
the original noise power N. by 

N, P, n 

P' n L\N+ - 1 (2) 

where it is assumed that the orig- 
inal noise power is reduced propor- 

tionally to the reduction in band- 
width. 

Equation 2 shows that bandwidth 
reduction is relatively expensive of 
power. However, there are many 
cases in which the signal -noise 
ratios are high; for example, short 
cable systems and certain pulse 
and frequency -modulation systems. 
Even the usual point-to-point radio 
relay systems operate with high 
signal -noise ratios during a part of 
each day, and it may be desirable to 
reduce bandwidths at the expense of 
signal -noise ratio during such times 
to accommodate more channels. 

Combining Channels 

Figure 1 shows the schematic dia- 
gram of a simple bandwidth reduc- 
tion transmission system based on 
the coding together of a pair of 
input message signals, called CHAN- 

NEL 1 and CHANNEL 2. The coding 
is accomplished by the TRANSMIT- 

TER in such a way that the same 
bandwidth is used for transmitting 
both signals simultaneously as 
would be required for transmitting 
either one alone by conventional 
means. A stage -by -stage descrip- 
tion of the circuit operation will 
show how this result can be done. 

The input wave from channel 1 

is sampled by GATE 1, driven from 
one side of the SAMPLING MULTIVI- 

BRATOR. This sampling is done at a 
frequency that is slightly higher 
than twice the highest frequency 
present in the message signal. 
After power and voltage amplifica- 
tion in the AMPLIFIER the sampled 

wave is quantized into one of five 

levels by the QUANTIZER. 
The quantizer shown in the cir- 

cuit consists of a group of four 
neon lamps arranged so that in- 
creasing voltage input to the quan- 
tizer fires increasing numbers of 
lamps, thus delivering increasing 
voltages to the load R,. The output 
voltage increases in discrete steps 
as additional lamps fire. If indi- 
vidual lamps fire at an increment of 
40 volts and R2 = R the quantized 
output to the DELAY GATE will be 0, 

20, 40; 60, or 80 volts, depending on 
the amplitude of the input signal. 
Resistors R, should be much larger 
than resistor R. in order to obtain 
sharply quantized signals. 

If a greater number of quan- 
tizing levels is required to obtain 
the necessary fidelity of reproduc- 
tion, the number of levels may be 
increased by using reiterative sec- 
tions in the neon -lamp network and 
providing a correspondingly larger 
voltage from the driving amplifier. 
Other quantizers have been de- 
scribed by Meacham and Peterson; 
Reeves; Goodall,' and Rainey.' 

The quantized output charges the 
input capacitor in the delay gate by 
an amount proportional to the quan- 
tized amplitude of the message sig- 
nal. However the delay gate does 
not pass this signal immediately be- 
cause it is cut off by its bias. 

While this sequence of operations 
has been proceeding, GATE 2 has 
sampled the signal from Channel 2. 

The sampled output is inverted in 
the EQUALIZING AMPLIFIER and fed 
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to the other input of the MIxER. 
Because the sampling of the two 

channels is controlled from opposite 
plates of the multivibrator, the 
sampled signals will be interleaved 
in time. The object of this system of 
modulation is to transmit one pulse 
instead of two. Therefore the sam- 
pling square wave for channel 2 is 
used to actuate the delay gate at 
the same time that channel 2 is 
sampled. The output of the delay 
gate is then passed to the MULTI- 
PLIER, where the signal level is 
raised to 2K times the level of the 
channel -2 signal appearing at the 
mixer grid, where K is the number 
of quantizing levels for channel 1, 
which is 5 in this case. 

An ERASER is provided to remove 
the charge on the delay -gate capac- 
itor after its signal has been passed 
to the multiplier. The erasing cir- 
cuit consists of an amplifier pro- 
vided with a differentiating input 
coupling. The square wave from the 
multivibrator acts through the eras- 
ing circuit to produce a very short, 
high -amplitude, positive pulse on 
the grid of the delay gate that al- 
lows the capacitor to discharge. 

The pulse -amplitude modulated 
trains at the mixer grids are in 
proper polarity and time relation 
to be combined into a single pulse 
train having a repetition frequency 
equal to that of the sampling multi - 
vibrator. In this way the pulse rate 
required to transmit one channel 
is made adequate to transmit two 
or even more channels added into 
the same train. 

A further feature of this system 
is that, when transmitting a high- 
fidelity signal having frequencies 
which are twice those capable of 
being transmitted, the signal can 
be separated into high and low -fre- 
quency portions, the high -frequency 
portion heterodyned down, and the 
two resulting portions fed in as 
channels 1 and 2. The signal will 
then be transmitted in half its 
original bandwidth. 

Receiver Separates Channels 

The RECEIVER first amplifies the 
signal from the line in its LINE 
AMPLIFIER to a level suitable for 
operating its QUANTIZER, which is 
the same as the one in the trans- 
mitter. The output from the quan- 

tizer is passed, with positive polar- 
ity, to a MIxER. Simultaneously, an 
unquantized signal is reduced in 
the DIVIDER by the same factor 
used in the multiplier of the trans- 
mitter, changed in polarity by the 
INVERTER, and. fed to the mixer. 

The quantized and the divided 
signals are subtracted in the mixer, 
giving the difference signal as the 
output across its cathode resistor. 
This signal is that of channel 2; 
the signal for channel 1 is obtained, 
within the accuracy of quantization, 
from the inverter cathode. EQUAL- 
IZING AMPLIFIERS feeding LOW- 
PASS FILTERS to remove components 
of the sampling frequency complete 
the receiver. However, if the sys- 
tem is used to obtain high fidelity 
for a single channel that has been 
separated into two portions, a de- 
lay -gate synchronized with the in- 
coming pulses is needed to inter- 
leave the signals properly, and a 
heterodyne to translate the high - 
frequency portion back to its orig- 
inal spectrum. 

In the particular encoding 
method described, one of the pulse 
signals is transmitted at a higher 
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power level than the other. This 
difference leads to widely differing 
signal -noise ratios for the two chan- 
nels. 

It is assumed that only white 
noise affects the transmission path. 
That is, impulse noise is disre- 
garded and only that noise having a 
uniform amplitude across the fre- 
quency spectrum is considered. 

Assume that the average noise 
voltage at the receiver is EN, that 
the number of quantizing levels is 
K and that the voltage levels of 
quantization at the transmitter are 
E, and E, for the two pulse trains 
coded together. In other words, the 
pulse train from the delay gate of 
the transmitter may have any of 
the voltage levels mE, where m = 
1, 2, 3, 4, . . . K, while the pulse 
train from channel 2 may be con- 
sidered to have any of the levels 
mE, even though this channel is 
not quantized. Also assume that 
the gain in the multiplier is exactly 
2K so that E, = 2KE2. 

Signals from the transmitter may 
be assumed to suffer a transmission 
loss represented by multiplication 
by a small factor L. 

Under these conditions the re- 
ceiver will see a composite signal 
consisting of two levels of quan- 
tization LmE2 and 2KLmE and 
also EN. The respective quantizing 
steps for the composite signals are 
then LE, and 2KLE2. For both these 
signals to be recognizable LE, must 
be greater than EN. If it is only 
required to recognize the output 
of the stronger channel (channel 1), 
the requirement is reduced to 
2KLE2 > EN. That is, with two 
separate signals encoded at the 
transmitter into a single pulse 
train, the signal -noise ratio must 
be 2K times as great if both chan- 
nels are to be recognized as if only 
the stronger channel is required. 
Expressed in decibels, the signal - 
noise ratio must be 20log1°2K in 
order to use this particular method 
of bandwidth reduction. If we as- 
sume the noise to remain constant, 
the transmitter output voltage must 
be raised 2K times. However, if 
the signal -noise ratio was higher 
than required before the bandwidth 
was reduced, no more power may be 
needed. 

Equation 2 states that, in an 
ideal transmission system, the 

power must be increased by a factor 
1 + P,/2N where P, is the original 
power, in order to halve the band- 
width -time product. This is a 
power increase of 20log,°(1 + 
P,/2N) decibels. The power increase 
for the actual system just described 
is considerably greater than that 
required in the ideal case. 

The system of Fig. 1 is more effi- 

cient for signals requiring only a 
few quantized levels insofar as the 
power -bandwidth trade is con- 
cerned. If 30 quantizing levels are 
required, as for speech, then the 
signal -noise power ratio must be 
increased by 30 db; 10 levels would 
require a 26 -db increase, 5 require 
20, 3 require 10, and 2 levels would 
require only 6 -db increase. These 
increases of signal -noise ratio are, 
for the most part, capable of reali- 
zation on nearly all communication 
circuits without undue cost and 
may be present part of the time. 

Alternative Methods 

Other arrangements can be made 
that accomplish the same result. 
For example, two conventional and 
identical pulse -code modulators can 
be actuated by a common timing 
generator to insure simultaneous 
pulse outputs. The output of one 
modulator is amplified by the fac- 
tor K and then additively combined 
with the output of the other modu- 
lator. Again the system transmits 
two channels in a bandwidth nor- 
mally required for one; as many 
quantizing levels and as high a fi- 

delity as are required can be used. 
If K = 1 + e where e is any posi- 

tive number, then, at the receiver, 
pulses of ER (channel 2) must be 
distinguished from pulses of 
(1 + e) ER (channel 1) in order to 
decode both channels. If EN is the 
average noise amplitude, then 

B+ 

c-{ 

B 

(TERMINALS A,B&C 
INDICATE POINTS 
WHERE THIS OUAN- 
TIZER IS CONNECT- 
ED INTO CIRCUIT 

OF FI5.1) 

FIG. 2-Multivibrator acts as quantizer 

eER > EN in order to distinguish 
signals from noise. If the pcm chan- 
nel was working satisfactorily be- 
fore the second channel was added, 
then making e = 1 should leave the 
signal -noise ratio the same. Mak- 
ing e = 1 means doubling the volt- 
age of the pulses from one modu- 
lator. Adding the double voltage to 
the other channel gives transmitted 
pulses three times the original am- 
plitude, requiring 9 times the peak 
power (9.5 -db increase). This in- 
crease is independent of the num- 
ber of quantizing levels and hence 
is more efficient in trading power 
for bandwidth for large numbers 
of quantizing levels than the sys- 
tem of Fig. 1. 

Other circuit techniques can also 
be used. When many quantizing 
levels are required the positive - 
grid -counting multivibrator of Fig. 
2 can be used.'° It would be con- 
nected into the circuit of Fig. 1 at 
the points indicated, replacing the 
gas -tube quantizer. The output of 
gate 1 frequency modulates the 
counting multivibrator during the 
sampling of channel 1, thus caus- 
ing an integral number of sharp 
pulses to be delivered to the capac- 
itor in the delay gate proportionate 
to thé amplitude of the input signal. 
The counting multivibrator can be 

made linear over a 6:1 frequency 
range and can be used to quantize 
as many as 500 levels. Center fre- 
quency of the multivibrator is ad- 
justed by the potentiometer. 
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Picture -Modulated 
By ALLAN EASTON 
Senior Development Engineer 
Hazeltine Electronics Corp. 

Little Neck, New York 

THIS paper describes the de- 
sign features and performance 

characteristics of a signal gener- 
ator, uniquely suited for television 
receiver measurements in that it 
is capable of providing a signal of 
known amplitude on one of the 
twelve commercially allocated chan- 
nels and is capable of being fully 
modulated by a standard RMA 
composite video signal. The pic- 
ture -modulated generator can be 
used by television receiver manu- 
facturers far removed from tele- 
vision broadcasting stations to test 
production receivers with picture 
signals free from noise, ghosts, and 
interference. 

The block diagram of the genera- 
tor in Fig. 1 shows the following 
stages: 

(1) A video amplifier section 
whose function is to amplify a 
small video signal so that it has 
sufficient amplitude and proper po- 
larity to operate the modulator. 
Multiple inputs have been provided 
to enable rapid selection of any one 
of three different video signals. The 
amplifier also provides a mixing 
channel so that synchronizing sig- 
nals may be added to one or all of 
the video waves or two video waves 
may be added together for a com- 
posite display. 

(2) The modulator which in- 
serts the video intelligence on the 
r -f carrier in the approved fashion; 
that is, zero carrier corresponding 
to 100 -percent modulation of white 
signals. 

(3) The crystal controlled r -f 
oscillator which generates an un - 
modulated signal and precisely de- 
termines the picture carrier fre- 
quency. 

(4) The multiplier chain which 
multiplies the oscillator frequency 
up to the actual picture carrier fre- 
quency. 

(5) The power amplifier to am- 
plify the modulated carrier and 
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Control panel of the instrument and its power supply 

couple to the attenuator. 
(6) The mutual inductance at- 

tenuator which provides continu- 
ously variable output from 6 db 
below one volt (0.5 volt) to below 
120 db below one volt (1 micro- 
volt). 

(7) The output matching box 
which incorporates the terminating 
resistors and attenuator level -indi- 
cating crystal. 

(8) The metering circuit, used 
to measure the rectified attenuator 
output and calibrate the attenuator. 

Simplified circuit diagrams of 
the picture -modulated generator 
sections and power supply are 
shown in Fig. 2 to 6. 

Video Circuit 

The video sections, l'., V,, V., V;, 
and Vs of Fig. 2 consists f undamen- 
tally of two video amplifier stages. 
The selector switch S, setting de- 
termines which of the three first 
video amplifier stages V V., or V5, 

are connected through to the second 
video amplifier stage V,. An addi- 
tional tube V, is included to enable 
the adding of synchronizing pulses 
or an additional video signal to the 
others, if desired. 

The selector switch setting also 
determines which gain control 
potentiometer R.,, R.R, or R.., is 
effective in altering the transcon- 
ductance of the sync amplifier, Va. 

Since each of the four first amplifier 

tubes also have individual gain 
controls, the modulation depth and 
black level for each video signal 
can be preset, and pictures 
switched readily without further 
adjustment of any operating con- 
trols. 

The two video stages are com- 
pensated by a modification of 
simple shunt peaking' to insure 
uniform high -frequency gain to be- 
yond 4.5 mc. The low -frequency 
response of the amplifier is suffi- 
cient to transmit the vertical re- 
trace region of the video wave with 
less than two -percent droop. 

A parallel resonant cathode trap 
is included in the cathode circuit of 
V. and is tuned to 4.5 me to attenu- 
ate the 4.5 -mc video components 
which might otherwise appear in 
the sound channel and would result 
in undesired interference in the re- 
ceiver output. The cathode trap 
causes a discontinuity in the ampli- 
tude and phase characteristic of 
the video amplifier; since this is 
similar to that introduced at the 
television transmitter or at the re- 
ceiver, it produces no unusual dis- 
tortion. 

The type of gain control indi- 
cated was chosen with regard to the 
nature of the video signal desired. 
Where pulse -type signals, those un- 
affected by amplitude nonlinearity 
distortion, are used a screen grid 
voltage control is specified. This 
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Television 
Signal Generator 

Circuit data and performance characteristics of a signal source for production testing 

of receivers at points remote from telecasting stations. A mixing pad permits the com- 

bination of picture, sound and noise signals to simulate actual conditions 

control enables a large range of 
input signals to be employed. How- 
ever, with signals where the linear- 
ity of the video amplifier must be 
maintained, the degenerative cath- 
ode resistor type of control is indi- 
cated. This type of gain control has 
limited control capabilities because 
of circuit capacitances and required 
bandwidth, in this case about 10 
db of control. 

Maximum gain of video amplifier 
channels 2 and 3 containing V. and 
V5j is approximately 23 db (14 
times) whereas the maximum gain 
of the other channels is about 29 db 
(28 times). Thus for channels 2 

and 3 a minimum signal of about 
0.4 volt peak to peak is required 
fully to cut off the modulator tube. 

The input impedance of the 
amplifier channels was made high 
so that the picture -modulated gen- 
erator might be connected to a 
terminated line without causing 
appreciable loading. This makes 
easier multiple operation of gener- 
ators from a single line. 

Modulator Circuit 

The output of the video amplifier 
connects to the suppressor grid of 
the 6AS6 modulator tube V. shown 
in Fig. 3. The r -f signal is im- 
pressed on the control grid and the 
modulated energy appears in the 
plate circuit. The 6AS6 tube is 
specially designed for mixer or 
modulator service in that the grid - 
plate transconductance is capable 
of control by the suppressor - 
cathode potential in a manner 
which is reproducible from tube to 
tube. A d -c restorer diode V. con- 
nected to the suppressor insures 
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FIG. 1-Block diagram of picture -modulated generator 
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that the synchronizing signal peaks 
are held at zero potential as illus- 
trated in Fig. 7. 

The video polarity on the sup- 
pressor grid of the modulator tube 
is such that sync tips produce 100 
percent carrier, while the white 
portions of the video waveform 
cause reduction of the carrier to 
approximately 7 percent. The d -c 
restorer serves to clamp the sync 
tips to zero bias regardless of pic- 
ture content. Unfortunately, this 
type of d -c restorer causes some 
degradation of the synchronizing 
pulse waveform during the vertical 
retrace interval. However, the 
total amount of droop during the 
vertical retrace interval which is 
due to the low -frequency character- 
istic of the video amplifier plus the 
effect of the d -c restorer diode does 
not exceed 5 percent. 

The modulation linearity of the 
modulator tube is sufficiently good 
so that no appreciable compression 
of white values will occur providing 
the carrier level is not reduced be- 
low about 7 percent of maximum. 
There is, however, a small amount 
of clipping of the synchronizing 
tips by the d -c restorer. Thus a 
signal which contains approxi- 
mately 28 percent sync, instead of 
the usual 25 percent, is needed to 
produce the standard RMA signal. 
If separate synchronizing signals 
are used in conjunction with Vs, 
no difficulty will be experienced. If 
a composite signal is fed to the 
video input, the amount of sync in 
the video waveform should be ad- 
justed at the synchronizing gener- 
ator. 

Frequency Multiplier 

The modulator grid is fed from 
the multiplier chain which develops 
the required r -f voltage at the pic - 

FIG. 3-Modulator and r -f circuits 

ture carrier frequency. The fre- 
quency -determining element of the 
frequency multiplier chain is crys- 
tal Y, operating between 7 and 9 
me depending upon the channel de- 
sired. Tube V1 in Fig. 3 is a com- 
bined crystal oscillator and fre- 
quency multiplier. The control 
grid, screen grid and cathode are 
connected as a triode. The plate 
circuit contains a highly selective, 
double -tuned transformer, tuned 
to a harmonic of the crystal oscil- 
lator. The circuits shown provide 
adequate multiplication and adja- 
cent harmonic rejection for a mul- 
tiplication of at least nine times. 

A 6AG5 tube, V is used as an 
additional frequency tripler on the 
generators which are designed for 
channels 7-13. For channels 1-6 
this stage is used as a buffer. 

Approximately one volt of r -f 
voltage at the picture carrier fre- 

quency appears on the modulator 
grid. 

Output Amplifier 

The modulator plate connects to 
a resonant circuit which is one of a 
stagger -tuned pair. The second 
circuit is the fixed coil of a mutual 
inductance attenuator which is re- 
sonant near the picture carrier. 

The composite r -f transmission 
characteristic from modulator grid 
to the output terminals is shown in 
Fig. 8. for operation on channel 13. 
The total 3 -db bandwidth is about 
9 mc. 

The picture carrier is situated in 
such a manner that the upper side - 
bands are faithfully transmitted 
whereas the lower sidebands are 
progressively attenuated. How- 
ever, for all practical purposes for 
use with commercial television re- 
ceivers, the picture -modulated gen - 
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erator is essentially double side - 
band. The shape of this transmis- 
sion characteristic is somewhat 
modified when the attenuator is set 
for maximum output but is still 
satisfactory. 

Power amplifier tube V. couples 
into the mutual inductance attenu- 
ator.2 A balanced plate circuit with 
C. forming one of the balance 
capacitors and the circuit capaci- 
tance on the 6AK5 side forming the 
other, is used. This balanced con- 
dition is essential if the output of 
the attenuator is to be balanced 
with respect to ground. 

Figure 9 shows a cross section of 
the attenuator indicating the posi- 
tion of the fixed and movable coils. 
The ratio of the voltage induced in 
the movable coil at a distance X 
inches from the fixed coil to that 
induced at a distance (X + d/2) 
inches is 16 db. If the diameter of 
the cylinder is one inch, then the 
attenuation will be 32 db per inch 
of travel. Approximately 120 db 
of attenuation is provided in the 
attenuator shown. 

The movable piston has a gear 
rack attached to it which is driven 
by means of a pair of split gears 
actuated by a shaft from the front 
panel. The attenuator dial is di- 
rectly calibrated in db attenuation. 
A movable zero slider is incorpo- 
rated to aid in setting the reference 
point. 

Coupling Unit 

By means of the output coupling 
unit, shown at the left of Fig. 5, the 
balanced signal from the attenu- 
ator cable is delivered to the r -f 
output jack on the front panel. 
Located in this unit is the METER 
READ SWITCH S2 and the circuitry 
necessary for conducting the d -c 
measuring voltage of the output - 
level measurement system from the 
output lead to the output -level 
metering circuit. In the coupling 
unit and output head are the cir- 
cuits for enabling both the r -f out- 
put signal and the d -c output -level 
measuring voltage to be carried by 
the same output cable. 

Output Head 

The output head is connected to 
the R -F OUTPUT JACK on the front 
panel by a three-foot length of 
RG -22U balanced twin conductor 
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FIG. 5-Output coupling unit, left, and the output head circuit 
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ness varies 
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FIG. 6-Output metering circuit 

cable. The output head contains a 
terminating network with the fol- 
lowing nominal output impedances : 
10 ohms unbalanced to ground, 50 
ohms unbalanced to ground, 20 
ohms balanced, and 100 ohms bal- 
anced. The maximum output volt- 
age across the 100 -ohm output re- 
sistance is 0.5 volt rms. 

Also located in the output head is 
a crystal rectifier CRl, a 1N38 con- 
nected in a peak voltmeter circuit 
with R22 and C,2. This crystal can 
be connected by switch S, to either 
side of the line in the output head 
to indicate the magnitude of the 
output voltage. This enables 
measurement of the actual output 
voltage under load as well as the 
open -circuit voltage. 'The positive 
d -c voltage developed across R. is 
carried by one of the conductors 
of the output cable to one side of 
the METER READ SWITCH S2 of the 

coupling unit. When the switch 
button is depressed the video am- 
plifier is disabled and the d -c meas- 
urement voltage is connected to the 
metering circuit. Thus the attenu- 
ator output level is set with no 
modulation on the carrier, elimi- 
nating the possible errors which 
might be caused by different pic- 
ture content. The modulator cir- 
cuits are designed so that eliminat- 
ing the video signal has a negligible 
effect on the amplitude of the pic- 
ture carrier. 

Output Level Meter 

The output level meter is de- 
signed to indicate the output volt- 
age level of the unmodulated r -f 
carrier. As shown in Fig. 6, it 
consists of a cathode -coupled, bal- 
anced amplifier using a 12AT7, V. 
One triode section may be called the 
measuring tube (pins 1, 2 & 3) and 
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TABLE I -Oscillator and Multiplier Frequencies TABLE II --Coil and Alignment Frequencies 

Channel 

Picture 

Carrier 

Crystal 

Frequency 

1st 

Multiplier 

2nd 

Multipli 

mc kc 
2 55.25 9,208.3 X6 X1 
3 61.25 8,750.0 X7 X1 
4 67.25 8,406.3 X8 X1 
5 77.25 9,656.3 X8 X1 
6 83.25 9,250.0 X9 X1 
7 175.25 8,345.3 X7 X3 
8 181.25 8,630.9 X7 X3 
9 187.25 8,916.7 X7 X3 

10 193.25 9,202.4 X7 X3 
11 199.25 8,302.1 X8 X3 
12 205.25 8,552.1 X8 X3 
13 211.25 8,802.1 X8 X3 

the second triode the reference 
tube, (pins 6, 7, 8). With no signal 
on the measuring tube the METER 
ZERO control potentiometer is ad- 
justed until the microammeter 
reads zero current; in this condi- 
tion the voltage difference between 
the two plates is zero. 

If a positive d -c voltage is ap- 
plied to the grid of the measuring 
tube the current through it will 
increase, and the current in the 
reference tube will decrease a cor- 
responding amount. The difference 
of potential between the two plates 
is then a measure of the applied 
grid voltage. S 

To protect the meter from acci- 
dental overload of either polarity 
two 1N34 crystal rectifiers CRY and 
CR, are connected in a novel man- 
ner between the two plate circuits. 
Crystal CRY is poled so that reverse 
deflection of the meter is prevented. 
CR, is poled and biased by means of 
R. so that when the meter current 
exceeds a certain value the crystal 
tends to prevent a further increase. 

Potentiometer R. in Fig. 6 
serves only to control the magni- 
tude of the input signal and the 
sensitivity of the system; hence it 

Channel Li 

and 
C5 Cs 

C17 

and 

Cis CYs 

kc mc mc mc mc 
2 9,208.3 55,25 55.25 54 60 

3 8,750.0 61.25 61.25 60 66 

4 8,406.3 67.25 67.25 66 72 

5 9,656.3 77.25 77.25 76 82 

6 9,250.0 83.25 83.25 82 88 

7 8,345.3 58.42 175.25 174 180 

8 8,630.9 60.42 181.25 180 186 

9 8,916.7 62.42 187.25 186 192 

10 9,202.4 64.42 193.25 192 198 

11 8,302.1 66.42 199.25 198 204 

12 8,552.1 68.42 205.25 204 210 

13 8,802.1 70.42 211.25 210 216 

is labeled METER CALIBRATE on the 
panel. The maximum sensitivity 
is in the order of 0.16 to 0.20 volt 
for full-scale deflection. 

Picture -modulated generators 
have been designed and constructed 
for channels 2 to 13 inclusive. 
Tables 1 and 2 indicate the fre- 
quencies involved. 

Shielding and Leakage 

Great care has been exercised in 
providing good shielding and r -f 
filtering to enable the use of picture 
modulated generators with sensi - 
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FIG. 8 -Composite r -f transmission 
characteristic 

tive receivers. It is possible, as a 
result, to attenuate completely, so 
that no trace of a picture signal re- 
mains on the most sensitive tele- 
vision receiver which has been 
available for test. The generators 
have been tested for r -f leakage 
through the power cables, chassis 
openings, and around the covers 
with sensitive communication re- 
ceivers and have shown no discern- 
ible leakage. 

The effective shielding has been 
accomplished by carefully filtering 
every power lead which enters or 
leaves the chassis in several stages. 
All circuits which carry r -f or have 
r -f fields have been carefully com- 
partmented. 

Another factor which tends 
toward low radiation and leakage is 
the absence of a high-level oscilla- 
tor at the picture carrier frequency. 
The high-level oscillator operates 
between 7 and 9 me and conse- 
quently does not affect the tele- 
vision receiver. 

Setting Modulation Depth 

The setting of the several video 
signal controls to obtain the 
standard depth of modulation can 
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be accomplished by the following 
procedure. The equipment required 
in addition to the video source for 
modulating the picture modulated 
generator includes a wide band, 
high -gain oscilloscope, a mechani- 
cal buzzer -type interrupter and a 
crystal rectifier, video detector cir- 
cuit. 

The circuit and an illustration 
of the type of display are shown in 
Fig. 10. Here the rectifier circuit 
is connected across the output 
terminals of the output head. The 
output from the detector is con- 
nected to the vertical plates of the 
oscilloscope ; the horizontal sweep 
set to 30 cps and synchronized with 
the power line. 

The interrupter periodically 
short circuits the output from the 
detector so as to indicate the zero 
carrier level of the signal from the 
generator. The pattern on the os- 
cilloscope appears as shown as a 
replica of the video modulating 
waveform with periodic spikes ex- 
tending down to zero carrier level. 
In general the spikes will not be 
synchronous with the video signal 
and horizontal sweep. 

To set modulation depth adjust 
the video and synchronizing signal 
gain controls until the video signal 
plus the sync peaks are equal to 
about 93 percent of the peak signal 
observed on the screen of the oscil- 
loscope. The black level adjust- 
ment is made by proportioning the 
relative amounts of sync and video 
signals. 

Overall Performance 

The overall amplitude and phase 
versus frequency characteristic is 
shown on Fig. 11. The curves were 
taken with a Hazeltine phase curve 
tracer' The swept video was con- 
nected at the video input jack and 
the output signal recovered across 
a 2,000 -ohm load resistor of a crys- 
tal detector connected across the 
r -f output terminals. In this man- 
ner the fidelity of the entire unit 
including the video, r -f, and coupl- 
ing circuits can be evaluated. 

A resume of the performance 
specifications is as follows : 

Operating frequency range-One 
channel 

Output level -0.5 v to below 1 p.v 

Output impedance -10 ohms unbal- 
anced; 50 ohms unbalanced; 20 

ohms balanced; 100 ohms bal- 
anced 

Video polarity-black positive 
Video input level -0.4 v to 1.2 v 

peak to peak 
Frequency accuracy -50 kc of nom- 

inal picture carrier 
Spurious frequencies-at least 44 

db below picture carrier 
Attenuator balance-the unbal- 
ance to ground between two 
halves does not exceed 0.5 db 

Power drain -110 watts at 117 v 
60 cps 

Modulation depth-adjustable, zero 
to about 93 percent 

Sound Channel 

The instrument has been used 
with standard RMA signal gener- 
ators manufactured by RCA and 
Telequip Corp. In addition to the 
monoscope, several video patterns 
have been used, among which are: 
black and white signal, linearity 
bar pattern, step wave, camera 
signals and signals taken off the 
air by a television receiver. 

In normal use of the instrument, 
an f -m signal generator operating 
on the proper sound carrier fre- 
quency is an important accessory. 
Figure 12 is a circuit diagram of a 
mixing pad which enables mixing 
of sound, picture and noise signals 
to simulate the actual television 
transmission. The picture input has 
a crystal rectifier which is used in 
place of the output coupling box for 
measurements of picture carrier 
level. The insertion loss of the sys- 
tem is approximately 9 db. 

With receivers using intercarrier 
sound, a small amount of phase 
modulation of the picture carrier 
by the action of the modulator on 
the tuned circuit in its grid circuit 
may be observed. 

The phase modulation may be 
reduced by means of input admit- 
tance variation compensation. This 
consists of an unbypassed cathode 
resistance in the 6AS6 cathode. The 
size varies between 25 and 100 

ohms depending on the channel. 
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CERAMIC DIELECTRIC 
Materials 

New materials, not to be confused with porcelains and steatites, have many potential 
uses. Dielectric constant, dissipation factor, temperature coefficient, volume resistivity 
and other characteristics that determine their electrical uses are discussed 

Characteristic Group A Group B Group C 

Dielectric 
Constant (K) 
25 C at 1 mc 

30 to 95 100 to 420 500 to 6,000 

Dissipation 
Factor (D) 

25 C at 1 mc 
0.0002 to 0.0005 0.0004 to 0.005 0.005 to 0.015 

Temperature 
Coefficient 

(TC) 

+ 100 ppm/deg C 
(P100) to - 750 ppm/deg C 

(N750) 

- 1000 ppm/deg C 
(N1000) to - 5600 pm/deg C 

(N5600) 

Plots as peaked 
curve 

Volume 
Resistivity 

25 C 

1011 to 1016 ohms 
per cm' 

10" to 10" 
per cm' 

1011 to 10" 
per cm' 

Capacitor 
Applications 

Temperature coca- 
pensation 

Fixed capacitance 
standards 

By-pass and coupling 

Transmitting (high 
volt-ampere rating) 

Trimmers 

Temperature coca- 
pensation 

By-pass and coupling 

High -voltage 

By-pass and 
coupling 

Filter 

High -voltage 
(dc) 

FIG. 1-General characteristics of ceramic dielectrics 
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curves for Group -A dielectrics tion characteristics of Group -A materials 

By BERT H. MARKS 
Product Engineer 

Centralab Div. of Globe -Union, Inc. 
Milwaukee, Wisc. 

WITHIN the past decade a series 
of new dielectric materials 

has been introduced to the elec- 
tronic industry in the United 
States. These materials are com- 
monly known as ceramic dielectrics 
and are not to be confused with 
other electrical ceramics such as 
steatite and porcelain. The latter 
materials have dielectric constants 
of the order of five or six; com- 
mercially available ceramic capaci- 
tors are currently being manufac- 
tured from materials having 
dielectric constants ranging from 
30 to 6,000. 

This article describes some of 
the electrical characteristics of va- 
rious ceramic dielectrics. Informa- 
tion regarding their usefulness and 
limitations, . and notes on the test 
methods employed, are included. 

General Characteristics 

On the basis of electrical char- 
acteristics, ceramic dielectrics can 
be divided into the three groups in- 
dicated in Fig. 1. The values shown 
are typical. Since these are syn- 
thetic dielectrics, variations exist 
between similar materials supplied 
by different manufacturers. The 
variations are quantitative. 

The materials included in Group 
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Manufacturing disc -type capacitors using ceramic dielectrics 

A are excellent dielectrics. Except 
for the values of dielectric constant 
and temperature coefficient, their 
electrical characteristics are similar 
to those of other insulators. Intro- 
duced in temperature -compensating 
capacitors, they are now employed 
in the manufacture of capacitors 
for almost every circuit applica- 
tion. They have a small dissipation 
factor and a moderately high dielec- 
tric constant. For any fixed set of 
conditions of temperature and fre- 
quency the dielectric constant is 
essentially fixed, showing no change 
as a result of aging, temperature 
cycling (between -55 C and 
+85 C), mechanical vibration or 
applied voltage. 

Figure 2 shows the variation in 
K of Group -A materials with tem- 
perature. The curves are plotted 
in the conventional manner, show- 
ing capacitance change in parts per 
million from the value at 25 C 
versus temperature (tIC/Cn DEC X 
10° vs. deg C). From this type of 
curve it is possible to calculate the 
temperature coefficient over any de- 
sired temperature range. (TC = 
(AC/OTC DEG) 10°. It is apparent 
that temperature coefficient is not 
a linear characteristic, although the 
portion of the curve between +25 C 

and +85 C closely approximates a 
straight line. It is the value de- 
termined on the basis of measure- 
ments at +25 C and +85 C which 
is taken as the nominal temperature 
coefficient. These values are indi- 
cated on the curves. 

Figure 3 shows the changes in 
the magnitude of the dielectric con- 
stant and the dissipation factor of 
two Group -A materials, over a fre- 
quency range of approximately six 
decades. The overall change is three 
percent for the NPO (zero temper- 
ature coefficient) material and five 
percent for the N750 material, and 
is largely confined to the audio - 
frequency region. Figure 3B is par- 
ticularly interesting because it 
shows what appears to be the relax- 
ation point for interfacial polariza- 
tion of the dielectric. Generally 
this phenomenon occurs at much 
lower frequencies.' 

Temperature coefficient is not in- 
dependent of frequency, but the 
data available on this point are not 
too reliable or complete. Figure 4 
shows the approximate relationship 
between temperature coefficient and 
frequency. The shape of the curves 
indicates that in the radio -fre- 
quency region the changes are 
small. 

That the losses in a dielectric 
generally increase with increasing 
temperature is well known. Fig- 
ures 5A and 5B show the dissipa- 
tion factor and insulation resist- 
ance of typical samples at varions 
temperatures. 

The Group -B materials originally 
represented an extension in the 
range of materials available for 
the manufacture of temperature - 
compensating capacitors. They are 
slightly poorer dielectrics than 
those discussed above but have 
larger values of temperature coef- 
ficient and higher dielectric con- 
stant. Both Group -A and Group -B 
materials could be classified as 
titanium -dioxide dielectrics. 

Qualitatively, Group -B materi- 
als behave the same as the Group -A 

Io' 

NOMINAL 
TC ZERO 

NOMINAL 
TC N750 

-- 

+400 +200 0 -200 -400 -600 -800 
TEMPERATURE COEFFICIENT IN PPM PER DEG C 

FIG. 4-Variation in temperature coeffi 
tient with frequency, Group -A materials 

z º o.002 

eo.001 

á o 

3 1.000 

ó 

ó 

loo 

Ú z 

W IO 

(A) 

-60 -20 20 60 100 
TEMPERATURE IN DEGREES C , 

N70 
(B) 

N750 - 

-60 -20 20 60 100 
TEMPERATURE IN DEGREES C 

FIG. 5-Variation in dissipation factor of 
NPO and N750 materials with tempera- 
ture (A) and variation in insulation resist- 
ance, values shown in the latter case at 
1,000 volts d -c after an electrification time 

of one minute 

ELECTRONICS-August, 1948 117 

www.americanradiohistory.com



Life -test equipment employed in the manufacture of ceramic dielectric capacitors 

dielectrics. Figure 6 shows a fam- 
ily of typical temperature -coeffi- 
cient curves and Fig. 7 shows a 
plot of the frequency -dielectric con- 
stant curve. The changes in di- 
electric constant with change in fre- 
quency are slightly greater than 
those exhibited by the previously 
discussed materials. 

Group C 

The Group -C materials cannot be 
classified as good dielectrics, but 
they are, because of their extremely 
high dielectric constants, very use- 
ful. They are currently used in the 
manufacture of bypass, coupling, 
blocking and filter capacitors of 
high -capacitance value and small 
physical dimensions. The resistivity 
of the materials is large, but the 
dissipation factor is quite high, 
thus limiting their use to applica- 
tions where the applied voltage has 
only a small alternating component. 
Pressed discs (0.250 inch thick) 
of a material with a dielectric con- 
stant of 4,000 withstood the appli- 
cation of 20,000 volts d -c but were 
punctured by a 60 -cycle alternating 
voltage of about 7,000 volts peak. 

Several peculiarities of behavior 
are exhibited by the Group -C mate- 
rials and, upon casual observation, 
the dielectric constants of the mate- 
rials appear to vary at random. In- 
vestigation has revealed, however, 
that these variations follow a regu- 
lar pattern. The dielectric constant 
of a Group -C material varies with 
time, with the magnitude of the 
applied voltage and in a very un- 
usual manner with temperature. 

A material common to all 
Group -C dielectrics is responsible 
for both the high value of dielectric 
constant and the unusual variations 
of this property. The material is 
barium titanate and its character- 
istics have been extensively de- 
scribed.' In its pure form it is not 
useable as a capacitor dielectric. 
Figure 8 shows the change in the 
dielectric constant of barium ti - 
tanate with temperature. It has 
a high dielectric constant only over 
a very narrow temperature range 
and the steep slope of the curve in- 
dicates that a pure barium-titanate 
capacitor would show great changes 
in capacitance with temperature. 

The problem of developing a ca - 
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pacitor dielectric from this mate- 
rial has been essentially one of 
broadening the peak of the curve, 
so that the changes over the work- 
ing -temperature range are not ex- 
cessive, and of lowering the tem- 
perature at which the peak occurs. 
Figure 9 shows that this has been 
accomplished. There is, however, 
a considerable decrease in the peak 
value of dielectric constant. 

If a sample of a Group -C mate- 
rial is heated to a temperature of 
+85 C or higher for a few minutes, 
periodic checks of the dielectric 
constant after the sample has re- 
turned to room temperature show 
that the dielectric constant de- 
creases with time. Figure 10 shows 
a semilogarithmic plot of this ag- 
ing, in terms of capacitance change. 
The aging appears to continue in- 
definitely and it is known that the 
slope of the curve remains the 
same for more than a year. Each 
time the sample is heated and cooled 
it will return to its original high 
value of dielectric constant and the 
slope of its aging curve will be the 
same. At zero time the value of di- 
electric constant appears to be in - 
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finite and at infinite time the value 
of dielectric constant appears to be 
zero. The slope of the aging curve 
depends upon the material, and in 
general it is larger the higher the 
dielectric constant of the material. 

The temperature capacitance be- 
havior is very different from 
that of other dielectrics and 
cannot be explained in the same 
manner; however, it is known that, 
in the region of the peak dielectric 
constant, there is a change in the 
crystal structure of the material, 
and it is this change which appears 
to be responsible for the changes in 
dielectric constant. The material 
will repeat the same behavior dur- 
ing subsequent checks if the time 
after the heat treatment described 
above is the same. The height of 
the peak decreases and its shape 
sometimes changes with age. 

The dielectric constant of 
Group -C materials also changes 
with applied voltage and the be- 
havior seems analogous in every 
respect with ferromagnetic hys- 
teresis phenomena.' Figure 11 gives 
some information regarding the 
magnitude of these changes, in 
terms of capacitance. As in the 
case of the temperature curve, the 
magnitude of the change decreases 
with age. At temperatures above 
that of the capacitance peak hys- 
teresis it no longer occurs. 

Figure 12 shows the frequency - 
dielectric constant cürve of a ma- 
terial with a dielectric constant of 
2,000. The sample was allowed to 
age for several days in order that 
the changes as a result of aging 
would be negligible. 

Measurements Notes 

The changes in dielectric con- 
stant discussed above are invariably 
associated with changes in dissipa- 
tion factor and the latter changes 
are generally in the same direction 
as the former; however, these 
changes have not been studied suffi- 
ciently to permit a quantitative dis- 
cussion at this time. 

Although the unusual behavior of 
the Group -C dielectrics makes them 
undesirable for some conventional 
circuit applications, these same 
characteristics may make them 
valuable in others. The nonlinear 
resistor is a very useful circuit ele- 
ment. The nonlinear capacitor may 

prove to be of equal value. 
All determinations of dielectric 

characteristics were made using 
small circular discs of the dielectric 
materials. The electrodes were sil- 
ver paint fired on at high temper- 
atures (approximately 1300 F). 
Unless otherwise noted, values indi- 
cated in the figures are those at a 
frequency of 1 megacycle at 25 C. 

Measurements of capacitances at 
1 megacycle and below were made 
using conventional laboratory ca- 
pacitance bridges. In the range 
from 1 megacycle to 30 megacycles 
a General Radio Company Type 
821-A Impedance Measuring set 
was employed. Corrections for resi- 
dual circuit impedances were ap- 
plied. Various resonant -circuit sys- 
tems were employed in an attempt 
to obtain values at higher fre- 
quencies, but none of them seemed 
to yield results as consistent as 
those obtained at lower frequencies. 
One of the main difficulties here 
was obtaining low -capacitance sam- 
ples of the materials. The standard 
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two Group -C materials 

capacitors in the various instru- 
ments were correlated to each other 
in order to minimize the variations 
due to differences between the 
standards. 

Data on dissipation factor and 
insulation resistance at various 
temperatures were obtained by im- 
mersing the sample in a bath of dry 
oil of the desired temperature. The 
procedure was necessary, particu- 
larly at low temperatures, to pre- 
vent moisture condensation and 
frost formation on the samples. 

The only unusual measuring sys- 
tem was that used to obtain the 
temperature -coefficient data. Here 
an oscillator frequency -variation 
system was employed. The test 
sample was placed in an oven, and 
by means of a low -capacitance, 
low -temperature coefficient feed - 
through, it was connected into the 
tuned circuit of a stable electron - 
coupled oscillator. Variations in 
the capacitance of the test sample 
caused variations in the frequency 
of the oscillator. The frequency va - 
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riation of the oscillator was meas- 
ured by beating the oscillator sig- 
nal against the signal from a 
frequency standard. A calibrated 
audio oscillator and comparison os- 
cilloscope were used to measure the 
beat -note frequency to within 2 or 
3 cycles. From the oscillator fre- 
quency and the change in frequency, 
the temperature coefficient was cal- 
culated according to the formula 

TC, - 2.9FC,/FATC, 
where C, = capacitance of the test 
samples in µµf, C, = C, + addi- 
tional resonant circuit capacitances, 
AT = change in temperature in 
degrees C, F = frequency in mc, 
and OF = change in frequency in 
cycles. 

Ceramic Capacitors 

A ceramic capacitor in its sim- 
plest form consists of a small ce- 
ramic disc or rectangular plate 
with leads soldered to the silver 
painted electrodes on each surface. 
This type of capacitor is available 
commercially. Another style is the 
concentric tubular capacitor. These 
capacitors consist of a ceramic tube 
with electrodes applied to the inner 
and outer surfaces and leads sol- 
dered to the electrodeß. Generally 
ceramic capacitors are not cased 
but are simply coated with a 
moisture -resistant lacquer to pre- 
vent dirt and moisture accumula- 
tion. In some cases, coatings of 
various phenolic resins are applied 
or metal or steatite housings used. 

Many ceramic capacitors have 
been developed to meet special re- 
quirements. It is possible to obtain 
special TC curves by using paral- 
leled plates of materials with dif- 
ferent TC's and curve shapes, and 
it is also possible by this means to 
make a capacitor which shows no 
measurable change in capacitance 
with temperature. Capacitors for 

Typical tubular ceramic capacitors 

use in transmitter tuned circuits 
are another useful development. 
These pieces will carry high cur- 
rents and withstand high voltages 
but still retain a comparatively 
small size. High -quality, temper- 
ature -compensating trimmer ca- 
pacitors are made from the 
Group -A materials, and high -volt- 
age filter capacitors for television 
picture -tube power supplies are one 
of the most recent uses for the 
Group -C materials. 

Because of their construction, the 
characteristics of ceramic capac- 
itors do not vary appreciably from 
those of the dielectric material. 
This is particularly true at fre- 
quencies of the order of 10 mega- 
cycles or less. At higher frequen- 
cies, the resistance and inductance 
of the leads and electrodes cause 
some variations. The resistance of 
the metal parts will increase ap- 
proximately as the square root of 
the frequency. The series induc- 
tance of leads and electrodes, 
though it remains constant, will 
cause the effective capacitance to 
vary from the static value by a 
factor so that 

CB = C/ (1 - oMC ) 
where C = the static capacitance, 
Cg = the effective capacitance, and 
L = series inductance. 

As the natural resonant frequency 
of the capacitor is approached, the 
dissipation factor and capacitance 
rise sharply. 

The natural resonant frequency 
of a small -size tubular (0.200 -inch 
diameter 0.690 -inch length) ca- 
pacitor of 10 µµf and with ,-inch 
leads has been calculated to be ap- 
proximately 600 megacycles, the 
inductance of the electrodes being 
0.004 microhenry and the total lead 
inductance approximately 0.006 mi- 
crohenry. The natural resonant fre- 
quency varies approximately in- 

versely as the square root of the 
capacitance since the inductance of 
tubular capacitors of the same phy- 
sical size does not vary appreciably 
with capacitance. 

More uses for the ceramic dielec- 
tric materials will no doubt be 
found as their characteristics be- 
come more widely known. Continu- 
ing research is almost certain to 
result in the development of mate- 
rials with even larger dielectric 
constants, and though it seems 
doubtful that an extremely high 
dielectric constant material with 
the desirable features of the lower 
dielectric constant materials will 
be forthcoming, the new materials 
should be very useful. Future work 
in the design and manufacture of 
ceramic capacitors can be expected 
to make possible fuller use of both 
new and existing ceramic materials. 
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CINCH SOCKETS ARE STANDARD 

PATENT PENDING 

No. 56813345 7/8" Mtg Center 

No. 56F12865 1" Mtg Center 

No. 56F12866 1" Mtg Center with'shield 

No. 56G13078 1-5/16" Meg Center 

No. 56G13043 1-5/16's Mtg Center 
with sliieid 

Also available in grounded types or 
with 8 contocts 

the tougher the job... the better! 
HERE'S A SOCKET 

THAT REALLY 
"SINKS ITS TEETH INTO IT" 

's the new GRIP PIN type socket 

.. the locking grip miniature socket for automotive sets. 

Precision tooled-contacts provide high extraction pull 

out . . supplying maximum tube retentivity, mandatory 

in automotive set production. Available jn any quantity 

at once. 

AVAILABLE AT LEADING ELECTRONIC JOBBERS ... everywhere 

CINCH MANUFACTURING CORPORATION 
2335 WEST VAN BUREN STREET CHICAGO 12, ILLINOIS 

Subsidiary of United -Carr Fastener Corporation - Cambridge 42, Massachusetts 
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GRAPHICAL POWER -LEVEL 

COMPUTATIONS 

Chart relating current, voltage, resistance and power in watts or dbm simplifie 
numerical calculations. 

102 

101 

lo° 

10-4 

10_5 

10-6 

10-' 

Given any two of these parameters, the other two can be 

found directly from the chart 

By DANIEL C. NUTTING 
Seattle, Wash. 
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WHERE THE ACCURACY of cal- 
culations involving Ohm's 

laws for power and voltage need 
not be high the accompanying 
chart will save time. Typical 
uses include checking wattage of 
resistors, choosing dropping and 
current -limiting resistors, and 
comparing power levels at points 
of different impedances in ampli- 
fiers and other circuits. 

On the log -log chart the hori- 
zontal axis represents resistance 
and the vertical axis represents 
power. Superimposed on these 
coordinates is a similar set of 
log -log coordinates drawn at 45 
deg with respect to the others. 
These latter coordinates repre- 
sent current and voltage. 

The chart solves equations of 
the form wx = y and xy - z 
(or wx2 = z and y2/w = z). 

Given any two parameters, the 
other two are located at the in- 
tersection of the indicated co- 
ordinates. For example, if the 
measured potential across a 20,- 
000 -ohm load resistance is 30 
volts, the chart indicates that the 
load consumes 0.045 watt and 
draws 1.5 milliamperes. 

The auxiliary scale on the 
right-hand margin of the chart 
gives the power in terms of deci- 
bels with reference to one milli - 
watt, as is customary in com- 
munication measurements. 

ELECTRONICS REFERENCE SHEET 
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MALLORY 
ELECTRONIC COMPONENTS 

GRID BIAS CELLS-An exclusive, patented Mallory product designed 
to provide dependable and constant grid bias potential in radio receivers, 
high gain voltage amplifiers, AVC circuits, hearing aids and other elec- 
tronic appliances employing class "A" amplification. Nominal voltage 
1.15 V. Non -reactive at audio frequencies. DC resistance range 10,000- 
40,000 ohms. 

Standard or Special 
Mallory Parts are convenient 

to order, reliable to use 
Electronic components made by Mallory include standard 
items, such as jacks, plugs, switches, resistors, capacitors, 
vibrators and the like-and Mallory exclusives, like the 
grid bias cells, or the Inductunerf tuning device (not 
shown) or the 2100 -multiple push button switch-plus 
"custom built" parts that Mallory designs and makes 
for specific uses. 

The precision methods of manufacture and inspection 
practiced at Mallory insure components uniform in per- 
formance. That is why Mallory parts are used on so 
much test and experimental equipment, as well as on 
production runs. 

Catalog 747 describes Mallory's complete service on 
standard stock components. Your Mallory distributor 
sells everything in this catalog. He carries many of the 
standard items in stock. He can arrange to stock special 
items in quantities, based on your anticipated require- 
ments. Refer special designs, or problems requiring design 
service to the address below. 

Send NOW for your copy of 
Catalog 747 listing all Mallory 

electronic components. 

,.... gigt 

eir,.:; 

NO. 2100-MULTIPLE PUSH BUTTON SWITCHES-For making, 
breaking, or transferring of sill MI, irrui ts. Available in 4 to 8 buttons in 
both shorting and non -short g ty pr:. Plunger and latch bar mechanism 
provide inter -locking action whereby any depressed button is released 
when a second button is pressed. 

JACK SWITCHES-Frames are steel cadmium plate; hushing of 
nickel plate brass; contacts of fine silver; springs, nickel plate spring 
brass. Furnished complete with black knob, nut and washer. 

SC JACKS-SC-1A-Phone Jack, equivalent of Signal Corps Jack 
#JK-34-A. Takes following plugs: Mallory #75, Western Electric #47-A 
and #47-B, Signal Corps #PL -47, #PL -48, #PL -55, #l'L-148, #1'L-155. 

SCA-2B-Microphone Jack, equivalent of Signal Corps Jack #JK-33-A. 
Designed to take the following plugs: Western Electric #I09, Signa 
Corps #PL -46, #l'L-69, #PL -168. 

PLUGS-PHONE AND MICROPHONE 
2 -way phone plugs with tie cord anchors, 
Bakelite or shielded nickel shell -3 -way micro- 
phone plugs, Bakelite shells, shielded nickel 
shells with built-in cable clamps. 

VIBRATORS ... VIBRAPACKS'... CAPACITORS .. . A L 1 0 R VOLUME CONTROLS ... SWITCHES ... RESISTORS 

.. FILTERS ... RECTIFIERS ... POWER SUPPLIES. 
Reg. U. S. Pat. Off. 

P. R. MALLORY a CO..Inc 

APPROVED PRECISION PRODUCTS 
tReyi tcrrd Trademark of Y. R. Mallory & 
Co.. Inc. for inductance tuning devices 
covered by Mallory -Ware patents. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA, U. S. A. 
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TUBES AT WORK 
Including INDUSTRIAL CONTROL 

Edited by VIN ZELUFF 

STL on 950 -mc Band 124 
Resistance Deviation Bridge 126 
F -M Radiator 150 
Polyphase Power Synchroscope 152 

STL on 950 -mc Band 
EQUIPMENT installed as the studio - 
to -transmitter link for f -m station 
WFMI, Portsmouth, N. H., oper- 
ates on 940.5 megacycles, perhaps 
the first permanent stl on that 
frequency. Because Portsmouth is 
only 50 feet above sea level, the 
broadcast transmitter is located on 
Saddleback Mountain, 1,180 feet 
high and 21 miles distant. 

Studio -transmitter link equip- 
ment was designed to meet FCC 
requirements for f -m stations re- 
laying their programs from the 
studio to transmitter in instances 
where, for one reason or another, 
wire lines are not feasible. 

The basic exciter unit used in 
Harvey Radio Laboratories f -m 
broadcast transmitters has been 
slightly modified by the manufac- 
turer. This unit utilizes the Phasi- 
tron system as shown in the block 
diagram of Fig. 1. For the stl, the 
normal crystal frequency of 200 kc 
is changed to 400 kc since the fre- 
quency stability tolerance can still 
be easily met and one stage of fre- 
quency multiplication is eliminated. 

PHASITRON 
GL -2H21 

7A4 7ÁG7 
3 -PHASE 
NETWORK 

7ÁG7 
DOUBLER 

7N7 
-'---OSCILLATOR 

480 KG 

7ÁG7 
DOUBLER 

7AG7 
TRIPLER 

7AG7 
TRIPLER 

6ÁG7 
BUFFER 

34-36 MC 

6L6G 
DOUBLER 

TO 829B 

FIG. 1-Stages of the exciter unit for f -m 

stl transmitter 

The series of doubler and tripler 
stages produces an output from 
this exciter unit at 34 to 36 mc. 
Conventional circuitry is used with 
complete metering of all circuits. 

The circuit of the power tripler 
panel is shown in Fig. 2. This con- 
tains an 829B operating class C 

tripling from 34-36 me to 102-109 

mc, which drives a pair of 2C43 

lighthouse triodes in push-pull 
tripling from 102-109 mc to 306- 
327 mc. The 829B stage is a con- 
ventional lumped -constant circuit. 
The input circuit of the second 
tripler is also a lumped -constant 
circuit but the plate circuit is tuned 
by parallel lines. 

The input circuit of the third 
tripler, also a pair of 2C43 tubes, 
is a parallel line circuit and the 
plate circuit utilizes precision 
cavities tuned to final frequency. 

The final amplifier is a grounded - 
grid 2C43 lighthouse tube in a 
tunable cavity circuit, having an 
output of 5 watts. The filament 
transformer which supplies all 
lighthouse tubes is controlled by a 
Variac and monitored by a volt- 
meter. 

Measurements in the laboratory 
and in the field show that the 
transmitter meets the require- 
ments laid down. The tuning range 
is 920 to 980 mc; frequency stabil- 
ity is better than the requirement 
-being 0.001 percent; frequency 
deviation is -200 kc; f -m hum 
and noise level is better than 70 db 
below 100 percent modulation; 
a -m hum and noise level are more 
than 50 db down; the frequency 
response of the audio system 
matches the standard 75 -micro- 
second preemphasis curve to within 
1 db from 50 cps to 15 kc; a -f dis- 
tortion is less than 0.5 percent be- 
tween 100 cps and 7.5 kc and less 
than 1 percent from 50 cps to 100 
cps and from 7.5 kc to 15 kc. 

A block diagram of the receiver 

TRIPLER 

8298 

FROM 34-36 MC 

EXCITER 
r et 3e 

10,000 

0-15 

OVa240,_500 

250 Hu ~- F---CD 
2C43 

0.00025 

0 -Io 

M 

2503F 

B450V I0 002 

ó 

0.00025 

0-25 
150 OHMS 
TWIN LEAD 

500ppF, 

CI; 
2,500 

m1250 )tu F 

250 ? u u F --- 
500uu 25011u F 

000025 

S 

250<. 
uuF 1 

2,500 

T 

DRIVER 

2C43POWER AMP 
0.00025 

2C43 

il - 

5,000 

á it 
0-25 

5Ó0OV 
0-100 

50 OHMS 
R -F OUTPUT 

,RG 8/U 

,,RG 58/U 

0-50 

0-750 V 0-100 

B+ 

0.00025 

10.00025 

5,000 

FIG. 2-Tripler stages are driven by the exciter at 35 mc and provide output on 950 mc 
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1. 

The IMC Engineer is ON YOUR STAFF... 

INSULATION 
MANUFACTURERS CORPORATION 

*CHICAGO 6 ,ECTRf 
565 W. Washington 

Boulevard 

MILWAUKEE 2 
312 East Wisconsin 

Avenue 
si/ 

~JLA?1' 

*CLEVELAND 14 
1231 Superior 

Ave., N. E. 

DAYTON 2 
1315 Mutual Home 

Building 

DETROIT 2: 15 Lawrence Avenue 
*Local Stocks Available 

Representatives in: 
MINNEAPOLIS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Court 

BUT NOT 

ON YOU 

PAYROLL 

The wide variety of electrical insulating material.-. 
each made by a recognized leader in his particular 
field-gives the IMC Engineer an objective view 
towards product improvement. His knowledge and 
experience qualify him to be the electrical insulation 
consultant on your staff. He and the IMC organiza- 
tion behind him are qualified and desire to: 
1. Assist you in the selection of the best insulatinf 

materials for the job. 
2. Familiarize you with their proper application. 
3. Suggest ways to eliminate waste. 
4. Increase your production. 
IMC PRODUCTS: Macallen Mica Products-Vortex Varnished Cloth 
and Tapes-Varslot Combination Slot Insulation-Fiberglas Elea 
trical Insulation-Manning Insulating Papers and Pressboards- 
H. & V. Insulating Papers-Dow Corning Silicones-Dieflex Var- 
nished Tubings and Saturated Sleevings-National Hard Fibre and 
Fishpaper-Phenolate Bakelite-Permacel Adhesive Tapes-Asbes- 
tos Woven Tapes and Sleevings-Inmanco Cotton Tapes, Webbings, 
and Sleevings-Pedigree Insulating Vamishes-Wedgie Seend 
Wood Wedges. 
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890-950 MG 

2C40 
TRIPLER 

2043 
TRIPLER 

2E26 
TRIPLE 

6V6 
TRIPLER 

L 
2C40 
MIXER 

r- - 

30 -MC 
4-6AK5 

LIMITERS 
2-6AK 5 

920-980 MG 

2C40 
R -F AMP 

L f 
_ 500 OHMS 

6067 6AL5 OUTPUT 
TRIPLER DISC 18 VU 

J 
6SJ7 6J5 6J5 

BUFFER CATHODE 
FOLLOWER 

AUDIO 
6J5 

3.7-3,9 MC 
X TAL 

6J5 
[±5G 

6J5 
PHASE 

INVERTER 

I 6J5 
AUDIO 
6J5 

FIG. 3-Block diagram of receiver stages 
including the multi -stage local oscillator 

is shown in Fig. 3. The i -f is 30 
mc, requiring local oscillator power 
at 890-950 mc for reception of 
920-980 mc. This frequency is 
obtained by the series of tripiers 
shown. 

The oscillator is crystal -control- 
led, using a temperature -controlled 
crystal in the vicinity of 3.8 mc. 
This circuit is provided with a 
vernier control to allow precise 
tuning to the transmitter fre- 
quency. Conventional frequency 
multipliers using double -tuned crit- 
ically -coupled circuits for preven- 
tion of spurious radiation follow 
the crystal oscillator. A lighthouse 
tube multiplier in a parallel line 
circuit is used for the 100 to 300 -mc 
tripler and the last tripler is also 
a lighthouse tube, in a tunable cav- 
ity circuit, providing output be- 
tween 890 and 950 mc. 

A control is provided for the d -c 
filament voltage which is used on 
the audio stages, the local oscil- 
lator, the r -f amplifier, and the 
mixer. 

The r -f amplifier is a grounded - 
grid lighthouse tube in a tunable 
cavity circuit. Another lighthouse 
tube is used for the mixer, and its 
cavity is mounted just below the 
r -f stage. Adjustable local oscil- 
lator injection is provided into the 
mixer cavity. 

The i -f amplifier is a 4 -stage 30 - 

mc amplifier using double -tuned, 
iron core transformers to provide 
a bandwith of 600 kc. The ampli- 
fier has a flat response character- 
istic over the bandpass. 

Following the i -f, cascaded limit- 
ers feed the discriminator. A 
cathode follower isolates the low 
impedance de -emphasis circuit 
from the discriminator, providing 
loading which does not vary with 
frequency. A vtvm measures dis- 
criminator output, to provide a 
reading of kilocycles off resonance. 

The audio system, shown at the 
upper right in Fig. 3, consists of a 
phase inverter followed by two 
push-pull stages. Triodes are used 

view of the 30-100 and 100-300 mc 
tripler stages 

throughout for minimum distor- 
tion. A precision gain control hav- 
ing 45 steps of 1 db each is used to 
control the output. Maximum out- 
put is +18 vu and is monitored by 
a vu meter. Balanced 500/600 -ohm 
output is provided. Audio fre- 
quency distortion is less than 0.5 
percent from 50 cps to 15 kc. 

Measurements in the laboratory 
and in the field show that the re- 
ceiver is quieted by an RMA quiet- 
ing signal of 3 microvolts, that its 
noise figure is 10 db and that the 
hum and noise level is more than 
70 db down. Because of the high 
frequency stability of the receiver, 
it is possible to use it as a partial 
frequency monitor. 

Either of two types of antennas 
are used with the stl. The corner - 
reflector type has a gain of 12 db 
and its directivity characteristics 
are such that at all azimuth angles 
greater than 30 degrees from the 
direction of maximum directivity, 
the power is down 15 db. The para- 
boloid antenna uses a 72 -inch re- 

Closeup 

Cavities and coupling circuits of the r -f 

portion of the uhf transmitter 

flector which provides a gain of 
23 db. 

The standard corner reflector 
antennas are intended for use at 
line -of -sight distances of ten to 
fifteen miles. For ranges in excess 
of about twelve miles and up to 
about twenty-five miles, a para- 
boloid antenna at one end of the 
circuit will probably be necessary. 
For distances greater than twenty- 
five miles or short paths where not 
quite line -of -sight conditions exist, 
two paraboloids are recommended. 
Maximum distance for reliable 
operation is about thirty-five miles. 

Resistance Deviation 
Bridge 

JOSEPH C. FROMMER 
Electronic Engineer 

Cincinnati, Ohio 

THE instrument to be described was 
developed following the need for se- 
lecting and matching resistors in 
groups of -}0.5 percent. It consists 
of a Wheatstone Bridge containing 
two built-in equal arms, one pair of 
terminals for the resistor to be 
tested and one pair of terminals for 
any desired resistor to be inserted 
as a standard of comparison. The 
bridge is fed by 12 volts of d -c and 
balance is detected by a vacuum - 
tube voltmeter. The output of the 

(continued on p 140) 
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SOU GET QUALITY PLUS ENGINEERING SERVICE WITH G -E PERMANENT MAGNET 

New Magnetic Focusing 

Assembly by G.E,'s 
Electronics Department 

The Magnet that gives 
Television the new look 

Now it's permanent magnets for better television re- 
ception. The permanent magnet shown above keeps 
electrons on the beam ... eliminates blurring of the 
television picture. Once the set has been focused further 
adjustments are unnecessary. And, the use of a G -E per- 
manent magnet results in greater efficiency since no heat 
is generated by the Cast Alnico ring magnet. 

An outstanding feature of this ring magnet is the very 
thin wall section developed by G -E process engineers. 
Heretofore this was possible only with sintered magnets. 
Better permanent magnets as well as new applications are 
constantly being developed by G -E engineers. 

Perhaps you can improve the efficiency of your product 
with G -E permanent magnets. General Electric will be 
glad to work with you to improve your product. Greater 
flexibility of magnet design is possible with the many 
G -E permanent magnet materials now available. All are 
produced under rigid quality control methods. This as- 
sures you of receiving magnets of the highest uniform 
quality for your application. 

PERMANENT 
MAGNETS 

GENERAL 

PROBLE/fi- 
DES/GIVC//$T1414'/CO 6R/NG 

FOR /y1A0ET/C fOCusmYG 
AtSSiel1iga: 

r 

Clear, sharp television 
reception with the new 
G -E Magnetic Focusing 
Assembly. 

The magnetic field set up by 
the assembly focuses the elec- 
tron beam on the television 
screen. The combined effect of 

the G -E Cast Alnico 6 permanent magnet and a small 
coil produces this magnetic field axial with the tube 
neck. The ring magnet supplies the bulk of the mag- 
netic flux while the coil acts as a vernier adjustment. 
The punched pole pieces collect the magnetic flux and 
direct it into a uniform radial pattern. 

Outstanding advantages of this new assembly are 
increased efficiency and compactness. Defocusing due 
to line voltage fluctuation and warm-up drift is 
eliminated. 

METALLURGY DIVISION 
CHEMICAL DEPARTMENT, SECTION CM -8 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 
Please send me: 

Bulletin CDM-1, "G -E Permanent Magnets." 
Name Title 
Company 
Products Mfrd 
Address 
City State 

Vat 

ELECTRIC 
ELECTRONICS - August, 1948 127 

www.americanradiohistory.com



THE ELECTRON ART 
Edited by FRANK ROCKETT 

Improved Material for Magnetic Amplifiers 128 
Nonmagnetic Magnetometer 166 
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Industrial Magnetron 175 
Survey of New Techniques 175 

Improved Material for Magnetic Amplifiers 

SUCCESSFUL APPLICATION of mag- 
netic amplifiers' has stimulated in- 
vestigation of these devices. At a 
symposium on magnetic materials 
held in Washington, D. C., June 15, 
development of a suitable core ma- 
terial, carried out at the Naval 
Ordnance Laboratory, White Oaks, 
Md., was described by G. W. Elmen, 
consultant to the laboratory, and E. 
A. Gaugler', and E. Both, Squire 
Signal Lab; A. O. Black, of NOL, 
described the characteristics of 
electromagnetic amplifiers that 
could be obtained with the new core. 

Frank Logan, Vickers Electric 
Div., Vickers Inc., reviewed devel- 
opment of saturable reactors and 
magnetic amplifiers including an 
experimental two -stage audio am- 
plifier driven by a single -button 
carbon microphone and delivering 
15 peak watts to a dynamic speaker. 
Otto Jensen, Rectifier Div., I.T.E. 
Circuit Breaker Co., showed how 
highly efficient electromechanical 
rectifiers could be built using sat- 
urable reactors. 

The following material is a co- 
ordinated summary of the inforEMBEriaruzairgimifflimman - 

mation presented in these several 
papers. 

Rectangular Hysteresis Loop 

Several methods have been de- 
veloped to produce materials hav- 
ing substantially rectangular hys- 
teresis loops as shown in Fig. 1. 

A German process consists of dras- 
tic cold reduction followed by an- 
nealing in hydrogen at about 
1,100 C for two hours and rapid 
cooling of very pure 50-50 nickel - 
iron alloy. At the Bell Telephone 
Labs 69 permalloy and some of the 
perminvars were found to display 
rectangular loops when cooled in 
magnetic fields. Mihara, in Japan, 
recently obtained similar results by 
cooling very pure silicon steel in a 
magnetic field. 

The technique perfected and 
adapted to mass production at NOL 
for producing permenorm 5000-Z 
is a combination of cold reduction 
and annealing. Precautions are 
taken to minimize impurities intro- 
duced by both the raw materials 
and the melting of the alloy, which 

consists of equal portions of nickel 
and iron. Melting and casting are 
done under vacuum, resulting in 
an oxygen and carbon content be- 
low 0.01 percent. The ingots are 
hot rolled to 0.21 inch, then cold 
rolled without annealing to below 
0.10 inch, resulting in 98 percent 
reduction. The sheets are slit into 
the desired tape width (0.014 inch) 
and finally rolled to a thickness of 
0.0012 or 0.002 inch. The tape is 
then insulated by conventional 
methods and wound into spiral 
cores. These cores are heated in 
pure dry hydrogen to an optimum 
temperature determined magnet- 
ically from samples for each melt. 
After two hours the cores are 
rapidly cooled. 

To preserve the rectangular 
characteristics and the sharp knee, 
the cores should not have air gaps, 
hence the uncut wound toroidal 
form. The magnetic field must be 
uniform over the entire cross sec- 
tion, requiring a narrow annular 
width relative to the mean radius. 
After the final heat treatment the 
cores should not be mechanically 
strained, therefore they are 
mounted in forms that support the 
windings. Because the transient 
time of reversals of saturation are 
very short in the applications of 
these cores, thin tape and high 
specific resistance are necessary. 

Magnetic Amplifiers 

Although numerous attempts 
have in the past been made to de- 
velop magnetic amplifiers, these 
devices have had limited applica- 
tion. With an understanding of 

At Naval Ordnance Lab materials are Properties of new core material depend on Magnetic amplifiers produce power gains 
measured to find those best suited for its being annealed under carefully con- of several thousand per stage, twice that 

magnetic amplifiers trolled conditions previously possible 
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A NEW AMPLITUDE MODULATED SIGNAL GENERATOR 

Type 211-A Frequency Range 88-140 Megacycles 

Output Frequency Crystal Monitored 
Amplitude Modulation 0-100% 

Modulation Fidelity ±0.5 db 
30 cycles to 11 kilocycles 

Negligible Spurious FM 

SPECIFICATIONS 
FREQUENCY RANGE: Master Oscillator: 88-140 megacycles in one 
range. Vernier frequency dial has 100 divisions and is coupled to 
the main tuning capadtor through o 120:1 gear drive. Each vernier 
division is equivalent So a 10 kc. change in frequency. 
Crystal Controlled Frequencies: Either of two crystals 110.100 mc. 
and 114.900 mc., accurate to í0.0035%, may be selected by a 
switch for use individually or in combination with the master oscil- 
lator to standardize its output frequency. 
AMPLITUDE MODULATION CHARACTERISTICS: Two amplitude 
modulation ranges, 0-30% and 0-100%, are provided for use with 
the internal oscillator or a low distortion external oscillator. Dis- 
tortion is 5% or less at 95% amplitude modulation. 
Internal Audio Oscillator: Two modulating frequencies, 400 and 
1000 cycles. 
Modulation Amplifier: The Internal modulating amplifier has the 
following characteristics: 

Uniform response within X0.5 db. 30 cycles to 11 kc. 
Uniform response within t0.1 db. 90 cycles to 150 cycles. 
Uniform response within =0.1 db. 9500 cycles to 10.5 kc. 

Phase Distortion: (up to 60% amplitude modulation.) 
Less than 0.25 degrees at 30 cycles. 
Less than 10 degrees at 11 kc. 

AUDIO TEST VOLTAGE: This instrument contains a demodulator 
or detector which supplies to front panel terminals a portion of 
the demodulated carrier. 
SPURIOUS FM: Less than 1 kc. at 60% AM. 
OUTPUT ATTENUATOR: Single ended piston type, adjustable from 
0.2 volt 10 0.1 microvolt. Output impedance as seen looking in at 
terminals of output cable is 26.5 ohms. 

The Type 211-A Signal Generator is specifically designed for the testing 
and calibrating of orrri-range radio receiving equipment. It is also well 
suited for laboratory and development work where a precision type 
amplitude modulated R. F. signal source is requiired. 

Careful consideration has been given to the locction of panel controls 
with respect to function and degree of use. The main frequency dial is 
located in the center of the panel, with the vernier dial to the left in 
close proximity, utilizing the same fiducial for simplicity and ease of opera- 
tion. Symmetrical :y located to the right of the frequency dial is the output 
attenuator dial, directly calibrated i,n microvolts. The center panel enclo- 
sure embodies those controls which the operator will have the greatest 
occasion to use, permitting rapid, accurate settings to be made with max- 
imum convenience. 

the calibration accuracy of the frequency dial settings is 10.45% at any 
point; however since crystal controlled frequencies are also available 
within the instrument, zero beats may be obtained from which the output 
frequency may be standardized to an accuracy of about t 0.025% by slipping 
the vernier frequency dial with respect to the main frequency dial. This 
feature permits the identification and checking of channel frequencies 
differing by as little as 100 kc. 

DESIGNERS AND MANUFACTURERS OF THE Q METER QX CHECKER 

FREQUENCY MODULATED SIGNAL GENERATOR - BEAT FREQUENC5 

GENERATOR AND OTHER DIRECT READING INSTRUMENTS 

Write today for complete derails! 

BOONTO 
BOONTON N.J. US A 

(RADIO 
L ,jy ç JLfí-G(/ew 
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FIG. 1 -Hysteresis loops are made rectangular by (A) special annealing which must be done at a critical temperature (B), or 
by annealing in a magnetic field (C) 

the theory of their operation,' en- 
gineers in Europe have produced 
successful units.' Development of 
improved magnetic core material 
opens the possibility that these am- 
plifiers can be used more widely, 
especially in rugged industrial con- 
trol equipment that must require 
little maintenance. 

Operation of a magnetic ampli- 
fier can be followed from the series 
of curves shown in Fig. 2; the ac- 
tion is similar to that of a thyra- 
tron. Consider a simple reactor 
having two windings, one carrying 
the alternating current that is to 
be controlled, the other carrying 
the direct control current. With 
zero control current the reactor 
presents high impedance at all 
values of applied alternating volt- 
age so that negligible power is de- 
veloped in the load. With a slight 
amount of control current the core 
is saturated at the peak of the load 
current cycle; it then presents low 
impedance and power is momen- 
tarily developed across the load.. 

Hysteresis causes the power pulse 
to be unsymmetrical. The portion 
of the cycle during which load cur- 
rent can flow is increased as the 
control current is increased. 

The core size and ampere -turns 
are so proportioned for the power 
to be controlled that at zero control 
current the core does not become 
saturated and at full control cur- 
rent the core is saturated during 
the full positive half cycle. To ob- 
tain the optimum range of output 
for a given reactor and control sig- 
nal the maximum flux density at 
cutoff is adjusted so that the hyster- 
esis loop is symmetrical and shows 
a total excursion of flux density just 
less than twice the saturation flux 
density of the material. For high 
power capacity the knee of the 
hysteresis curve should occur at 
high density. For high amplifica- 
tion the magnetizing force at the 
knee should be small. These design 
requirements can be realized read- 
ily with the new core material. 

For practical operation two re - 

A -C 
POWER 
INPUT 

(0 INTERNAL 
IMPEDANCE) 

LOAD 

EAC 

,E 

E A c 

85 BS Ì Bs 

CONTROL BO 

(a. INTERNAL BO 

IMPEDANCE) 80 BO- 

- EAC 

FIG. 2 ---Bias current serves to regulate portion of cycle during which reactor permits 
voltage to develop across load 

130 

actors, or their magnetic equiva- 
lent, are used. The control wind- 
ings are so arranged that the 
fundamental component of the a -c 
induced into them by transformer 
action cancels, and so that full - 
wave operation can be obtained. 
Figure 3 compares the results ob- 
tainable with permenorm 5000-Z 
and standard electrical steel. 

Electromechanical Rectifier 

Efficient high -current rectifiers 
are needed in the chemical and 
transportation industries to con- 
vert a -c to d -c. Although mercury 
arc and similar electronic rectifiers 
are widely used in this application, 
mechanical rectifiers have also been 
used. Figure 4 shows the elements 
of such a unit. To prevent destruc- 
tive arcing, commutation should 
take place at zero phase current. 
However, a sinusoidal alternating 
current is changing most rapidly 
at zero so that it is difficult to time 

(continued on p 164) 
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FIG. 3-Comparison of amplifiers using 
differently treated cores 
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Send for new 28 -page data book 

on Waldes Truarc Retaining Rings 

ï'/.-u,drz e/' 
Forms secure shoulder, 
gives tight pressure 
tit when installed 
in a groove. 

// 

2 

.13erilieí' ((/?(f 
i /3onreel 

Take up endplay mmo- 
or resiliently, accommo- 
date accumulated 
tolerances. J 

refe3ceief 
Snaps on radially where 

axial assembly is impor 
Bible. No spacial 
tools needed. 

f 

4 

(77" 

gt e? f.Joy 
Provides large strong 
shoulder for small shafts. 
Applied radially. 

-_, 
C___ 

.Je/',.Aelfl//y * 

Economical where thrust 
is moderate-holds fast, 

.7/el., /,I'1-/il 
2 piece ring takes heavy 
thrusts, gives posi - 

five lock, secure 
against high 
RPMs. 

yet shaft requires 
no groove. 

COMPLETE ENGINEERING SPECIFICATIONS AND 
DATA, with 28 pages of charts for all standard types of 
Truarc rings, now available upon request. Data includes 
ring dimensions; housing and shaft dimensions; groove 
dimensions; thrust load capacities; materials; tensile 
strengths; types of finishes. There are charts supplying en- 
gineering recommendations and Truarc ring specifications 
for standard ball bearing assemblies. 

Here is everything you need to know to use 
and specify time and money -saving Truarc 
rings. You will find there's a Waldes Truarc 
precision -engineered retaining ring to answer 
every positioning and fastening need. Send for 
your free copy of this data book today. 

WALDES 

TRIIARC 
REG. U S PAT OFF. 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WAL DES TRUARC RETAINING RINGS ARE PROTECTED BC U S PATS. 2,302,948; , , s, 2,416,852 AND OTHER PATS. PEND. 
li 

Waldes Kohinoor, Inc., 47-10 Austel Place At8 
Long Island City 1, N. Y. 

Please send 28 -page Data Book on Waldes Truarc 
Retaining Rings. 

Name 

Title 

Company 

Business Address 

City Zone State 
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NEW PRODUCTS 
Edited by A. A. McKENZIE 

New equipment, components, tubes, testing appa- 

ratus and products closely allied to the electronics 

field. A review of catalogs, handbooks, technical 

bulletins and other manufacturers' literature 

Wide -Range Wattmeter 
ANDERSON -FLUKE ENGINEERING 

Co., Box 815A, Springdale, Conn. 
Model 101 VAW meter measures 
volts, amperes and watts over a 
frequency range of 20 to 200,000 
cps. Eight voltage ranges from 0.1 
to 300v and ten current ranges 
0.001 to 30 amp. provide power 
readings from 100 microwatts to 9 

kw. Input resistance is 1 megohm 

in parallel with 25 micromicro- 
farads. Powered by 117 volts at 
60 cps, the electronically regulated 
power supply and feedback ampli- 
fiers make for stable calibration. 
Literature is available on request. 

Soldering Pencil 
UNGAR ELECTRIC TOOL CO., JAM 

Angeles 54, Calif. A new solder- 
ing pencil with interchangeable 
tips operates from socket power 
and heats to 600 degrees in 90 
seconds. The pencil is 7 inches 
long and has a maximum diameter 
of 1 inch. 

Tape Recorder Heads 
WEBSTER ENGINEERING Co., 421 

Sinclair Ave., S. E., Cedar Rapids, 
Iowa. Plug-in magnetic tape re- 
corder heads can be used in any 

octal tube socket and are furnished 
in a variety of coil and impedance 
arrangements. Both playback and 
erase heads have steel covers. 

Tape Recorder Chassis 
MAGNEPHONE DIVISION, AMPLIFIER 

CORP. OF AMERICA, 398-7 Broad- 
way, New York 13, N. Y. The 
Twin-Trax tape recorder chassis 
has an attainable frequency re- 
sponse of 50 to 9,000 cycles ±3 db. 
An automatic switch and solenoid 
instantly reverses direction of tape 
travel at the end of the reel. Facil- 

ities are available for the use of a 
turntable and phono -pickup for 
disc record playback, or for copy- 
ing records onto tape. Twin -chan- 
nel stereophonic recording for 3- 
dimensional effect is possible. 

Remote -Control Amplifier 
BROOK ELECTRONICS INC., 34 De - 
Hart Place, Elizabeth 2, N. J., 
has a new remote -control model 
10C3 amplifier designed essentially 
for custom-built radiophonographs. 
The smaller of the two chassis 
shown contains the preamplifier 

stages, input jacks and operating 
controls. The larger contains the 
30 -watt power amplifier and power 
supply. Frequency response is flat 
within 0.2 db from 20 to 20,000 
cycles. 

Miniature Televiser 
PILOT RADIO CORP., 37-06 Thirty - 
Sixth St., Long Island City, N. Y. 
The Candid -TV home television re- 
ceiver employs a new 3 -in. cathode 
ray tube and weighs 15 pounds. 

Continuous tuning of all bands 
with conventional components helps 
to keep the retail price at $99.50. 

Soldering Gun 
WELLER MFG. Co., Easton, Pa. The 
new 12 -inch soldering gun is de- 
signed for particularly long -reach 
requirements such as telephone 
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HERE ARE THE ANSWERS TO 

Your Questions About TELEVISION! 

Stor{ed' eGet 
No o ent Oo 
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Cost'? 
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Minimum Requirements 
For Initial Operation 

These and many more vital questions get a quick and complete 

answer in a set of four informative bulletins just produced by 

Raytheon. First released at the recent N. A. B. Convention, their 

practical, factual approach to the basic problems of television was 

hailed alike by executives, engineers and countless others inter- 

ested in the tremendous possibilities of this new industry. 

Write for your copies today. They are yours for the asking - with 

the compliments of Raytheon, makers of complete equipment for 

AM, FM and TV stations. 

RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 

Please send me your Bulletins D1-7-804, 805, 806 and 807 on 

equipment required for new television stations. 

Name 

Title 

Affiliation 

Address 

City Zone State 
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multiple maintenance. Dual heat 
at 100 and 135 watts is provided, 
with operation on 115 volts at 60 
cycles. Like the other models it 
has five -second heating, built-in 
transformer, prefocused spotlight 
and trigger switch. 

Sound Level Meter 
HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
Type 410-A sound level meter has 
a range 34 to 140 db above the ASA 

reference level and has standard 
weighting characteristics. The mi- 
crophone can be used on an exten- 
sion cable if desired. Net weight 
is about 2 pounds. 

R -F Oscillator 
TECHNOLOGY INSTRUMENT CORP., 
1058 Main St., Waltham 54, Mass. 
Type 410-A r -f oscillator is a gen- 
eral-purpose laboratory instrument 
and a signal source for r -f bridges. 
It is provided with output voltme- 
ter and a continuously adjustable 
level control. Frequency range is 
100 ke to 10 me in six bands. In- 
ternal modulation at 1,000 cycles is 
provided. Output impedance is ap- 

proximately 50 ohms. In the May 
issue of this magazine the manu- 
facturer's name was erroneously 
given. 

Ultrasonic Tester 
SPERRY PRODUCTS, INC., 1505 
Willow Ave., Hoboken, N. J. Type 
SR05, a new Supersonic Reflecto - 
scope, is used for nondestructive 

testing of metals and other mate- 
rials for internal defects. The unit 
measures 14 x 16 x 23 inches, is 
portable, and weighs about 85 
pounds. 

Tape Accessory 
INLAND SALES INC., 622 N. Monroe 
St., Spokane 11, Washington. An 
accessory that improves perform- 
ance of the Brush Soundmirror, 
designated Tru Speed Pressure 
Roller, is available. The illustra- 

tion shows method of mounting. 
The roller can be swung away from 
the capstan for tape threading but 
locks in position when the machine 
is in operation. 

Aluminized Steel 
SYLVANIA ELECTRIC PRODUCTS INC., 
Emporium, Pa. A new type of 
aluminized steel provides a surface 
with heat -radiating properties 85 
percent of the perfect black body. 
It evolves a minimum of gas when 

used in the manufacture of vacuum 
tubes. Finished strip is ductile, 
has a black finish, and is 0.005 inch 
thick. 

Grid Dip Oscillator 
DE VINE LABORATORY, Madison, N. 
J. Model 70 Grid dip oscillator cov- 
ers the range from 2 to 200 mega- 
cycles, using 7 coils. Operated 

without plate voltage, the unit acts 
as an absorption type meter with 
indicating meter. Batteries can be 
substituted for the a -c power sup- 
ply unit. 

Tape Recorder 
DORMITZER ELECTRIC & MFG. CORP., 
782 Commonwealth Ave., Boston, 
Mass. Three motors are used in a 
new magnetic tape recorder that 

(Continued on p 176) 
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TEN YEARS OF LEADERSHIP 
Ten years ago the first AUDIODISC was manufactared ... manufactured 

by a patented precision -machine process, wick prod aged +he finest recording 
disc known. 

Daring this decade AUDIODISCS have been ra'ed first in every field of 
sound recording . . . radio broadcasting, commercial recording studios, 
the phonograph record industry, motion picture studios, educational institu- 
tions, home recording, research laboratories and governmental agencies. 
In every country throughout the world, AUDIODISCS are regarded as the 
true standard of recording quality. 

At first the output of AUDIODISCS was measured in tens of thousands, 
then it hundreds of thousands and later in millions per year. Today this 
highest rate of production is being maintained and the quality is the finest yet 
achieved. 

AUDIO DEVICES, I N C., 444 Madison Avenue, New York 22, N.Y. 
Export Department: Rocke International Corp., 13 E. 40th Street, New York 16, N. Y. 

Audiodiscs are manufactured in the U.S.A. under exclusive license from PYRAL, S.A.R.L., Paris 
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NEWS OF THE INDUSTRY 
Edited by JOHN MARKUS 

Largest television hookup; low -powered 

f -in is authorized by FCC; 65 scientists 

receive awards; reviews of 12 new books 

Commercial Facsimile 
FACSIMILE service on a commercial 
basis can now be rendered by com- 
mercial f -m broadcast stations, as 
a result of a recent FCC decision. 
Simplex facsimile transmissions 

will be limited to one hour between 
7:00 a.m. and midnight. Multiplex 
facsimile may be transmitted for a 
maximum of three hours during 
the same period. 

The Commission at the same 
time amended its Engineering 
Standards to incorporate the fol- 
lowing definitions: 

The index of cooperation as applied to 
facsimile broadcasting is the product of 
the number of lines per inch, the available 
line length in inches, and the reciprocal 
of the 

e 
line-gu4s, ratio. (Thus, 106 X 8.2 

X 
The term line -use ratio as applied to 

facsimile broadcasting is the ratio of the 
available line to the total length of scan- 
ning line. 

The term available line means the por- 
tion of the total length of scanning line 
that can be used specifically for picture 
signals. 

The term rectilinear scanning means the 
process of scanning an area in a predeter- 
mined sequence of narrow straight paral- 
lel strips. 

The term optical density means the 
logarith (to the base 10) of the ratio of 
incident to be transmitted or reflected 

The following standards apply to fac- 
simile broadcasting: 

1. Rectilinear scanning shall be em- 
ployed, with scanning spot progressing 
from left to right and scanned lines pro - 

Preferred List of Army -Navy Electron Tubes 

Fila- 
ment 
Volt- 
age 

Diodes 
Diode 
Tri- 
odes 

Tri- 
odes 

Twin 
Triodes 

Pentodes 
Con- 

verters Klystrons 
Power 
Output 

Tuning 
Indi- 
ca- 
tors 

Rectifiers 

Miscellaneous 

Re- 
mote Sharp 

Cathode 
Ray 

Crys- 
tats 

1.4 1A3 3A5 1T4 1U4 
1U5 

1R5 3A4 
3S4 
3V4 

1Z2 
1B3GT/80163DP1A 

2BP1 

3JP(1,7,12) 
5CP(1 A,7A,12)1 
5FP(1 A,7A,14)1 
5J P1 
5SP(1,7) 
7BP7A 
10KP7 
12DP7A 

1N21B 
1N23B 
1N25 
N26 
N31 

1N32 
1N43 

5.0 5U4WG * 
5Y3GT 

6.3 2B22 
6AL5W * 

6AT6 
6BF6 

2C40 
6C4 
6F4 
6J4 
6N4 

2C51 
6AS7G 
6J6 
6N7GT 
6SL7W * 
6SN7W* 
12AT7 
12AU7 
12AX7 
5687 

6BA6 
6BD6 
6SG7 
6SK7 
9003 

6AC7W* 
6AG5 
6AN6 
6AK5W* 
6AS6 
6AU6 
6SH7 
6SJ7W * 
5656 

6BE6 
6SB7Y 

2K22 2K48 
2K26 2K50 
2K28 2K54 
2K29 2K556AN5 
2K41 6BL6 
2K45 

2E30 
6AG7 
6AK6 

6AQ5 
6640 
6L6WGA* 
6Y6GT 
6Y6G 

6E5 6X4 
6X5W * Photo - 

tubes 

Voltage 
Regulators 

1P30 
1P37 
1P39 
1P40 
927 

0A2 
OB2 
0A3/VR75 
0C3/VR105 
OD3/VR150 25 or over 25L6GT 25Z6GT 

Only types for 
28 volts anode 

supply 
operation 

26C6 26A6 26D6 26A7GT 

* Where the ruggedized version (W suffix) cannot be procured, a JAN prototype may be used, provided direct interchangeability is assured. 

Triodes Tetrodes 
Twin 

Tetrodes 
Pulse 
Modu- 
Tation 

Magnetrons 

Rectifiers 
Clipper 
Tubes' 

Gas Switching 

Vacuum Gas 
Grid 

Control ATR TR 

2C39A 450TH 4D21 829B 3D21A 2J30-34 4J50 2X2A OZ4A 857B 2D21 3B29 1835 1B26 
2C43 811 5D22 832A 3C45 2J48 4J51 3624W 3B28 869B C6J 4B31 1636 1627 
6C22 880 807W* 3E29 2J51 4J52 371B 4626 1005 6D4 719A 1637 1632 
9C21 889RA 4X150A 4C35 2J58 4J54-59 5R4GY 4632 1006 393A 1644 1650 
9C22 893A 5C22 2J60 4J78 836 6C 5517 394A 1651 1B60 
100TH 893AR 6C21 2J61A-62A 5J26 1616 16B 884 1652 
250TH 715C 3J21 5586 8020 1653 

5657 1656 
1B57 

Receiving types are listed in upper section. transmitting types below. This preferred list, dated May 7, 1948, supersedes the previous 
lists dated Jan. 28, 1947 and Jan. 28, 1948. The purpose of the list Is to effect an eventual reduction in the variety of tubes used in Serv- 
ice equipment. It is mandatory that all tubes to be used in all future design of new equipments under the jurisdiction of the Army 
laboratories or the Navy department be chosen from this list. Provisions are made for certain exceptions, however. For permission to 
use other tubes in Army equipment, write to the Army Laboratory concerned with such equipment; for Navy equipment, write to Elec- 

tronics Division, Bureau of Ships, Code 930A, Navy Department, Washington, D. C. 
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and HIGH KVA 

CERAMICONS*//aGe 

TELEVISION HIGH VOLTAGE 
FILTER CERAMICON 

The newly developed Erie Type 410 
Ceramicon provides a new high stand- 
ard of dependability for high voltage 
filtering. Retaining the inherent high 
flashover protection of the original Erie 
Double -Cup design of the dielectric, 
extra safety factor has been added by 
a low -loss molded bakelite case de- 
signed to provide longest possible 
creepage path between terminals. 

Specifications: Flash test -22,500 Volts; Life 
test -15,000 Volts at 85°C for 1,000 hours; 
Capacity, 500 MMF, -F 20%. 

9,000 VOLT BY-PASS CERAMICON 

This new ceramic dielectric by-pass 
condenser is rated at 10,000 RMS test 

and 7 KVA load. Maximum operating 
temperature is 100° C. Type 2344 Erie 
Ceramicon is available in 1,000 MMF 

capacity. Size approximately 4 4" high. 

200 AMP. FEED-THRU 
BY-PASS CERAMICON 

Erie Type 2373 Ceramicon is ideal for 
power line terminals to by-pass radio 
frequency currents on industrial heat- 
ing and similar equipment. Conserva- 
tively rated at 1,000 Volts DC. operated 
with current carrying capacity of 200 
Amps. overall length 42" Standard 
capacity ranges, 250 MMF, 650 MMF, 
1,000 MMF, and 10,000 MMF. 

10,000 VOLT, 20 KVA CERAMICON 

This plate -type ceramic condenser com- 
bines ratings of 20 KVA and 10,000 
Volts DC. with compact size, only 4%" 
dia. x 2-5/16" height. With forced air 
circulation rated load is above 50 
KVA at 15 MC. Type 3688 Ceramicon 
is made in 500 MMF and 1,000 MMF 
capacities. 

Ceramicon is the registered trade name of silvered 
ceramic condensers made by Erie Resistor Corporation 

Electra tics 7,4dialo t 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA 
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Arc. 20-29: All -Electrical Exposi- 
tion, Pan -Pacific Auditorium, Los 
Angeles, Calif. 

Anc. 24-27: AIEE Pacific General 
Meeting, Spokane, Wash. 

`raer. 4-6: ARRL Convention, Mil- 
Haukee Auditorium, Milwaukee. 

SEPT. 6-11: International television 
meeting, with exhibition Sept. 2 
to 15, Swiss Federal Institute of 
Technology, Zurich. Address in- 
quiries to Secretariat, Interna- 
tional Television Meeting, Gloria- 
strasse 41, Zurich 6, Switzerland. 

SEPT. 13-17: Third Instrument Con- 
ference and Exhibit, Convention 
Hall. Philadelphia, Pa. 

SEPT. 20-23: Annual meeting, Asso- 
ciated Police Communication Of- 
ficers. Inc_, Rice Hotel, Houston. 

MEETINGS 

SEPT. 27-OCT. 1: Third National 
Plastic Exposition, Grand Central 
Palace, New York City. 

SEPT. 29-OCT. 2: Pacific Electronic 
Exhibition and IRE west coast 
Annual Convention, Biltmore Ho- 
tel, Los Angeles, Calif. 

OCT. 5-7: AIEE Middle -Eastern Dis- 
trict Meeting, Washington, D. C. 

OCT. 11.12: FM Association Second 
Annual Convention, Sheraton Ho- 
tel, Chicago. 

OCT. 12-16: Fifth National Chemical 
Exposition, Coliseum, Chicago, 

OCT. 23-29: Annual convention, 
American Society for Metals, Ben- 
jamin Franklin Hotel, Philadel- 
phia. 

OCT. 25-28: Annual Fall meeting of 

the Institute of Metals Division, 
American Institute of Mining and 
Metallurgical Engineers, Hotel 
Adelphia, Philadelphia. 

Ocr. 25-29: National Metal Exposi- 
tion, Commercial Museum and 
Convention Halls, Philadelphia. 

OcT. 25-29: Annual Convention, 
American Welding Society, Belle- 
vue -Stratford Hotel, Philadelphia. 

OCT. 25-29: 64th semiannual con- 
vention, Society of Motion Pic- 
ture Engineers, Hotel Stotler. 
Washington, D. C. 

OCT. 27-28: Annual Convention, So- 
ciety for Non -Destructive Testing, 
Hotel Adelphia, Philadelphia. 

Nov. 4-6 National Electronics Con- 
ference, Edgewater Beach Hotel, 
Chicago. 

greasing from top to bottom of subject copy. 
2 The standard index of cooperation shall be 984. 
3. The number of scanning lines per minute shall be 360. 
4. The line -use ratio shall be 7/e, or 315 deg. of the full scanning cycle. 
5. The 1A cycle or 45 deg. not included 

in the available scanning line shall be divided into three equal parts, the first 
15 deg. being used for transmission at approximately white level, the second 
15 deg. for transmission at approximately black level, and the third 15 deg. for transmission at approximately white level. 

6. An interval of not more than 12 seconds shall be available between two pages of subject copy, for the transmis- sion of a page -separation signal and/or other services. 
7. Amplitude modulation of subcarrier shall be used. 
8. Subcarrier modulation shall normally vary approximately linearly with the op- tical density of the subject copy. 
9. Negative modulation shall he used. 

i. e., maximum subcarrier amplitude and maximum radio -frequency swing on black. 
10. Subcarrier noise level shall be 

maintained at least 30 db below maximum (black) picture modulation level, at the radio transmitter input. 

New Experimental Television 
Station 
RADIO frequencies above 500 me 
will soon be explored by RCA as a 
medium for the expansion of tele- 
vision broadcasting. A new ex- 
perimental station will be installed 
at the Wardman Park Hotel in 
Washington, location of NBC's 
commercial television station 
WNBW. Simultaneous operation 
of the two stations on 67 me and 
510 me will give engineers an 
opportunity for the first time to 
compare the service possibilities 
of uhf frequencies with those of 
the present lower -band commercial 
frequencies. 

Transmitting equipment for the 

tests has been completed and in- 
stallation awaits only the FCC 
authorization. The transmitter 
will produce an effective radiated 
power up to 25 kilowatts. With 
this power engineers can make field 
strength surveys of a 500 -me 
broadcast service under all condi- 
tions and over all kinds of terrain. 

Should the experiments prove 
these frequencies are practicable 
for television, a simple adapter can 
be provided for present television 
sets to enable them to receive pro- 
grams broadcast on the higher 
frequencies. 

Raising the RCA antenna 

Station WPIX Tower 
Completed 
CONSTRUCTION of New York City's 
fourth television station, WPIX, 
was recently completed with the 
erection of a 287 -foot tower 36 
stories above street level atop the 
Daily News building. 

The television tower has a 10 - 
foot high base section 35 by 58 feet 
square. The second section is 207 
feet high, tapering from 30 feet 
square to five feet square. Next 
comes a 28 -foot pylon section 20 

(Continued on page 204) 

for television station WPIX from street level to the roof of the 
36th floor 
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A GENERAL CHEMICAL RESEARCH DEVELOPMENT 

from Elemental Fluorine 

SULFUR 

HEXAFLUORIDE 
A STABLE DIELECTRIC GAS 

DIELECTRIC CONSTANTS 

AT 27.5°C: 

Pressure, Diel. Diel. 
pmm Deviation, Ó Const., el 

708 1.91 1.00191 
704 1.90 1.00190 
590 1.58 1.00158 
457 1.23 1.00123 
369 0.98 1.00098 
216 0.57 1.00057 
131 0.34 1.00034 

el = 1 - 10- 3S 

Reference 
Fuoss, J. Amer. Chem. Soc., 60, 1633 (1938) 

COEFFICIENT OF EXPANSION-LIQUID SE): 

0.027 (for interval -18.5 to 30°C) 

Reference 
Prideaux, J. Chem. Soc., 89, 323,376 (1906) 

Formula: 
Molecular Weight: 
Melting Point: 

lir SF 
146.06 
-50.8°C 

Sublimation Temperature: -63.8°C 
Critical Temperature: 45.6°C 
Critical Pressure: 540 p.s.i.a. 
Vapor Pressure: 

Temp. (°C) Pressure (p.s.i.a.) 

- 80 5 - 50 34 
-20 102 

10 240 
40 

MEAN DIELECTRIC COEFFICIENTS AND POLARIZATION: 

Gas E 25° E 25° E-80° P25 
0-1 0 0 

Air 528 528 - 4.31 
N2 538 538 - 4.39 

sF 6 2049 2026 2018 16.51 
SiF4 1702 1690 1681 13.78 

E25* -values which would be obtained by actual measure. 
ment at 25°C for a pressure range of 0-1 atmosphere; 
actual measurements at slightly different tempera- 
ture. 

E20° -limiting values of E at zero pressure if gases were 
perfect. 

E-80°-limiting values at -80°C. 

P25-polarization as calculated from 

P E + 2 ° d = 0.008155E0 

Reference 

Watson, Rao, and Rama- 
swamy, Proc. Roy. Soc. 
(London), 431, 558 (1934) 

In Sulfur Hexafluoride, 
General Chemical Research 

makes another important contribution to 
fluorine chemistry. This stable dielectric gas was 
the first commercial chemical produced from ele- 
mental fluorine to be offered Industry ... and is the 
forerunner of many similarly made fluorine com- 
pounds awaiting introduction. 

Discovered by Moissan and Lebeau in 1900 as 
the product of combustion of sulfur in fluorine, it 
has been found to be remarkably inert and to 
possess exceptional thermal stability. These char- 
acteristics, together with its splendid electrical 
properties, have led to its present use as a gaseous 
dielectric in high voltage equipment. 

The physical data presented here may suggest 
other applications worthy of prompt investigation 
for your products and processes. For commercial 
quantities, experimental samples, or more detailed 
technical information, write or phone: 

Research and Development Department 

GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 

40 RECTOR STREET. NEW YORK 6. N. Y. 

Offices in Principal Cities from Coast to Coast 
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Simple, positive protection 
for 9 Type Reproducers 
...Inexpensive... Easy to Install 

Here's how the new Western Electric 706A Guard eliminates 
the three major causes of damage to 9 Type Reproducers and 
greatly facilitates their handling. 
First, it serves as an automatic latch -type support for the 
reproducer arm when not in use-taking the place of the 
armrest from which the arm may be accidentally jarred with 
damage to the reproducer. 
Second, the 706A Guard positively prevents any contact between 
the reproducer stylus and the felt surface of the turntable and 
prevents the stylus from riding into the label and drive -hole 
area of the transcription. 
Third, with the 706A Guard it is impossible for the stylus to 
hit the edge of a 16 -inch transcription. 
To place your order, call your local Graybar office or write 
Graybar Electric, 420 Lexington Ave., New York 17, N. Y. 

QUALITY COUNTS- 
DISTRIBUTORS: IN THE U. S. A.-Graybar Electric Company. IN CANADA 

AND NEWFOUNDLAND-Northern Electric Company, Ltd. 

Western Electric 

TUBES AT WORK 
(continued from p 126) 

vtvm is read on a meter calibrated 
in ± percent deviation. 

When there is no resistor across 
the unknown terminals, the per- 
centage deviation is infinite and 
would cause the pointer to jump off 
scale. For protection against such 
abuse between insertion of suc- 
cessive resistors to be tested (with- 
out the use of a hand -operated 
switch that would slow down oper- 
ation) a relay automatically discon- 
nects the meter whenever the bridge 

STANDARD 

UNKNOWN 

VT 

º50 STABILIZED 
12VDC 

POWER 
SUPPLY 

METER 
PROTECTION 

AND 
VM SCALE 

ILLUMINATION 

FIG. 1-Block diagram of instrument for 
sorting resistors into groups of one percent 

apart 

output exceeds adjustable prede- 
termined limits. 

Whenever the unknown ter- 
minals are empty, the meter stays 
in its zero position. If a resistor 
that falls within the preset limits 
is inserted, the meter is automatic- 
ally connected and indicates the 
percentage deviation from the 
standard. To have a definite indica- 
tion of whether the meter is active 
or not, the dial is lit up by two 
panel lamps whenever the meter is 
active. A block diagram of the 
instrument is given on Fig. 1. 

Bridge 

The bridge contains two equal 
ratio arms one of which is tapped 
and delivers the resistance ratio for 
full scale calibration. The other 
two arms are formed by the stand- 
ard (fastened to a pair of screw 
terminals) and the unknown X to be 
inserted under a pair of spring ter- 
minals. These terminals consist of 
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BIG CAPACITY PUMPS FOR VACUUM 

OF ONE -BILLIONTH OF AN ATMOSPHERE 

AMERICAN production is dis- 

covering startling ways to use 

high vacuum. Commercial applica- 
tions in the broad fields of electron- 
ics, metallurgy, physical chemistry 
and nuclear physics are demanding 
large capacity pumps and compo- 
nents for fast, large-scale production. 

ph ARCH 
.RES, NEERING 

AND 

To provide the necessary equip- 
ment, DPI's engineering department 
has developed a wide variety of dif- 

fusion pumps of rugged, ail -metal 

construction capable of pumping 
many thousands of cubic feet per 

minute without sacrificing low ulti- 

mate vacuum achieved by the finest 

Iaboratory apparatus. This line of 
large -capacity, high -vacuum equip- 

ment and the technical knowledge 
acquired by DPI research men and 

engineers are available to industries 
interested in the possibilities 
of high -vacuum processing-or 
in improving present high -vacuum 

installations. Write: 

%Vacuam 6b7. yrmeni giviciio. 

DISTILLATION PRODUCTS, INC. 
755 RIDGE ROAD WEST ROCHESTER 13, N. Y. 

570 Lexington Ave. 135 So. La Salle St. 

New York 22, N. Y. Chicago 3, Illinois 

Manufacturers of Molecular Stills and High -Vacuum Equipment; Distillers of Oil -Soluble 
Vitamins and other Concentrates for Science and Industry 
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00« 004e 000t004t4 
with these BALLANTINE instruments 

PROD _L 300 
ELEC'RONIC 
VOLT %1E -ER 

since 1935 
he only VOLTMETER 
'enduring o simplified 
.OGARITHMIC SCALE 

MODEL 220 
DECADE 

AMPLIFIER 

MODEL 402 
MULTIPLIER 

10 MICROVOLTS to 10,000 VOLTSIll 
ONE BILLION T9 ONE-This enormous range of 
AC voltages -is easily covered by the Model 300 
Voltmeter, Model 220 Decade Amplifier and Model 
402 Multipliers illustrated above. The Ec curacy is 
2% at any point oll the meter scale, cver a frequency 
range of 10 cycles to 150 kilocycles. The Model 300 
Voltmeter (AC operated) reads from .(01 volt to 
100 volts, the Model 220 Amplifier (battery operated) 
supplies accurateio standardized gains of 10x and 
100x and the Model 402 Multipliers extend the range 
of the voltmeter to 1,000 and 10,000 volts full scale. 

Descriptive Bulletin No. 10:4vc liable 

BALLANTINE LABORATORIES. INC. 
BOO 'rON, NEN JERSEY, U.S. A. 

142 

TUBES AT WORK (continued) 

slotted phosphor -bronze lips press- 
ing against perpendicular phos- 
phor -bronze blades that can enter 
into these slots. The pigtails of re- 
sistors are held firmly between the 
edges of these blades and the fiats 
of the lips. The small contact area 
between pigtail and the blades 
pressing down perpendicularly on it 
assures high contact pressure per 
unit area and still allows insertion 
and removal of the resistors with a 
minimum of effort. 

The circuit of the vtvm is shown 
in Fig. 2. It is of the conventional 
type comprising one pair of pream- 
plifier triodes and one pair of tri- 
odes forming a second stage to feed 
the meter movement. Both stages 

FIG. 2-Circuit of vacuum -tube voltmeter 
used as detector of bridge output 

are connected as cathode followers. 
Both positive and negative side of 
the B supply are stabilized to pre- 
vent zero drift or change of sensi- 
tivity with variation of line voltage. 

The circuit data of the first stage 
were chosen to assure lowest possi- 
ble grid leakage. To this effect the 
plate current is held around 15 mi- 
croamperes and the plate voltage at 
34 volts. At this plate voltage the 
voltage between cathode and grid 
will assume -2 volts for average 
tubes and never fall below -1.5 
volt, which is a safe value for emis- 
sion from cathode to grid. The 
plate voltage is low enough to cause 
no gas current in properly evacu- 
ated tubes. 

The second stage is designed to 
keep the cathode current of each 
system amply above the 0.5 ma 
necessary to give full deflection to 
the meter in either direction. This 
keeps the working point far from 
the curvature of the characteristics 
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You need all these quality tactorS 

it you use 

HERMETICALLY 
SEALED 

TRANSFORMERS 

Uniform Characteristics 

Correct Termination 

Vacuum Impregnation 

Infra -Red Pre -heating 

Vacuum Filling 

Induction Soldering 

Vacuum Immersion Testing 

Mechanical Strength 

Continuous Inspection 

AmerTran Hermetically Sealed Transformers have all the 

quality factors listed in the above panel. And that's 

not all. All along the line, in the fabrication of parts and in 

assembly our employees are alert to turn out only the best in 

workmanship. For they know that nothing less than the best 

insures customer satisfaction. 

AmerTran quality plus AmerTran capacity and facilities 

assure you of an adequate supply of high quality transformers 

to meet your production schedules. 

AMERTRAN 
MANUFACTURING SINCE 1901 AT NEWARK, N. J. 

AMERICAN TRANSFORMER COMPANY 
178 Emmet Street Newark 5, New Jersey 

ELECTRONICS - August, 1948 

Weighing :ores 

Winding Coils 

Vccuum Impregnation 

induction Soldering 

Immersion Vacuum Testing 
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THE location of condensers and other variable 
elements in electronic equipment is pretty defi- 

nitely fixed by considerations of circuit efficiency, 
easy assembly and wiring. 

Likewise, the location of their control knobs is 

fixed by considerations of convenient operation 
and harmonious panel appearance. 

This creates the problem of providing a me- 

chanical operating link between the knobs and 
the elements. 

S. S. White flexible shafts are ideal for this pur- 
pose. They're not only readily adaptable to both 
knobs and elements regardless of their relative 
locations, but they also provide tuning that is as 
smooth, sensitive and slip -proof as a direct con- 

nection. 

THIS 260 -PAGE FLEXIBLE SHAFT HANDBOOK 
GIVES FULL DETAILS 

A free copy will be mailed if you write for 
it on your business letterhead and men- 
tion your position. 

S.!.WH/TE1THEE.S. 
WHITE DENTAL Mitt. CO. /NDLISTR/aL DIVISION 

O UT. E 10 EAST 40th ST., NEW YORK 16, N. Y.. 
/MINA YEnf 11IE10U WW1 10011 AICCCNI 0CC111O1111 

W Y CVRIM 0110 N1011M 10011 NIC.al MINIMA 1Y11111 

111200/ 00)A011 KAM 11COY1O COMIVp 94111na 1101WÚ0 

Owe rtf«raEleaá ARAA 9t44440K4l EKlarbnroce 
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TUBES AT WORK (continued) 

FIG. 3-Stabilizer circuit for low d -c 
voltage 

and insures linearity of response. 
Accordingly the scale could be cal- 
culated and no correction was nec- 
essary for increase or decrease of 
mutual conductance of the triode 
systems with increase and decrease 
of plate current within the range 
of the instrument. 

Stabilizing Circuit 

The voltage output of a Wheat- 
stone bridge depends only on the 
applied voltage and on the resist- 
ance ratio of its arms but not on 
the actual resistance if, as is the 
case with vacuum -tube amplifica- 
tion, no current is drawn from the 
output. 

The instrument gives percentage 
deviation from any standard with- 
out readjustment, if the applied 
voltage is kept constant. The con- 
ventional types of regulated volt- 
age supplies are not suitable for 
such low voltages, because the cath- 
ode of the power tube has to be 
held at a voltage substantially 
above the cathode of the preampli- 
fier tube, to permit the plate of this 
latter to drive the grid of the power 
tube sufficiently negative. By con- 
necting two conventional systems 
in series with each other in such a 
way that their output voltages are 
subtracted from each other, any 
low output voltage can be obtained, 
but such a system involves many 
components, heavy losses and a rel- 
atively high percentage of varia- 
tion of the small difference voltage 
even for relatively low percentage 
variations of the two large voltages 
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GERMANIUM 
DIODES? 

`b 
1N34 . 
1N38 
1N39 

SILICON DIODES? 

1N21ß 1N25 

1N21C 1N26 

1N22 1N31 

1N238 1N32 

Silicon crystal diodes for first detectors in 
microwave receivers, high level video detectors, 
microwave instrument use ... germanium crystal 

... 

Electronics Division, 500 Fifth Avenue, New York 18; N.Y. 

ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES;, PHOTOLAMPS; 

FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 

DUO -DIODES? 
IN35 

VARISTORS? 
1N40 
1N41 

.. see Sylvania, 

fer 
auswer 

MAIL COUPON FOR FURTHER INFORMATION 

diodes, duo -diodes and varistors for a 

multitude of AM, FM and television applications 
you'll find them all in the Sylvania line. 

Keep abreast of Sylvania research on new 
crystal diode applications. The coupon at right 
will place you on the mailing list for Sylvania's 
new series of Engineering News Letters. 

.21r. _-, 

Sylvania Electric Products Inc. 

Electronics Division, Dept. E-1008 

500 Fifth Avenue, New York 18, N. Y. 

Gentlemen: 
Please send me descriptive literature on silicon and 

germanium crystals and place me on your mailing list 

for the Sylvania Engineering News Letters. 

I am primarily interested in (check one) : 

U Communications and Industrial Electronics; Radar 

and Microwaves; O Radioactivity. 

Name.......... - 

Position.- 

Company 
Street Address. 

i City- -.... -- - .. Zone # State 
L 

t 
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TUBES AT WORK (continued) 

T IIVIE asaiactoro 

CONTRO inTndustr 

THERMEX opens up new opportunities 
in Plastics Molding... TIMED by CRAMER 

Almost instant heating of preforms prior to molding 
is possible with the Thermex Red Head high frequency 
dielectric heating unit, a development of The Girdler 
Corp. for use in the molded plastics industry. 

This device produces high frequency heat that 
originates in the material instead of being applied to 
it, resulting in a more uniform, stronger product . . 

as well as increased production, simplified operations 
... reduced time and unit costs. 

The Thermex unit is equipped with a Cramer Running 
Time Meter and two type TEC Time Delay Relays that 
control the heating cycle with two distinctly different 
characteristics and in 
any selected sequence. 
Another instance where 
accurate control, de- 
pendable performance 
are assured by Cramer 
Timing. 

TIME DELAY RUNNING TIME 
RELAY METER 

A WIDELY USED CRAMER DEVICE 

...THE SYNCHRONOUS MOTOR 

Precision built, this com- 
pact, dependable perma- 
nent magnet type motor is 
the ideal power plant for 
time control instruments re- 
quiring constant speed at o 
given frequency. For com- 
plete information, write for 
Bulletin 10A. 

IF THE PERFORMANCE OF YOUR PRODUCT 

DEPENDS ON PRECISION TIMING, CONSULT . . 

e;aiet NC. 

CRAMER 
LOMpA r 

14J. Ca^; 
'Prbrook, 

11141 Bart 

ôCRa3 

FIG. 4-In this detailed circuit of the 
voltage stabilizer, two stabilized stages are 
connected in cascade. The resistor in the 
plate circuit of the 6L6 is used to reduce 

plate dissipation 

that are subtracted from each other. 
The voltage regulating system of 

Fig. 3 and Fig. 4 allows regulating 
of any low output voltage down to 
zero by the simple means of con- 
necting the grid of the power tube 
to a voltage divider between the 
plate of the preamplifier and a sub- 
stantially negative potential (say 
-300 volts). Then the grid of the 
power tube will assume a voltage 
substantially below the voltage on 
the plate of the preamplifier and 
still follow the voltage variations 
of the former. 

Meter Protection 

The meter is disconnected by a 
relay whenever the unknown ter- 
minals are empty or if the resistor 
across them is outside preset limits. 
This operation could be accom- 
plished by a sensitive relay con- 
nected in series with the movement 
and shorting it out at overcurrents. 
But such relay would have to oper- 
ate on very low currents in either 
direction and it would be hard to 
have it act quickly enough before 
the meter would overswing. 

To provide for the limit of relay 
action to be adjustable in either di- 
rection of overload, the circuit of 
Fig. 5 was provided. The bridge 
output, after it had passed the first 
cathode follower, is applied to the 
grids of the 6SL7, amplified and 
applied to the grids of the 6SN7. 
In balance both sides of this tube 
are cut off, the limit of unbalance 
in which either side will conduct 
being adjusted by the grid poten- 
tiometers. By using a voltage 
divider circuit similar to that em- 
ployed in the voltage -stabilizer por- 
tion of the instrument it is possible 
to use d -c amplification with the 
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PERMANENT MAGNETS 

WRD 1296 

As electrical constituents go, permanent magnets are rela- 
tively new. They made tremendous advances within the past 
decade, especially in the communications and aviation 
industries, and in the general fields of instruments, controls, 
meters and mechanical holding devices. 

Many of these uses were problems that just couldn't be 
solved until permanent magnet materials were developed to 
do the job-a work of pioneering to which Arnold con- 
tributed a heavy share. Many other applications were those 
where permanent magnets supplanted older materials 
because of their inherent ability to save weight, size and 
production time, as well as greatly improve the performance 
of the equipment. 

To these advantages, Arnold Permanent Magnets add 
another very important value-standards of quality and 
uniformity that are unmatched within the industry. Arnold 
Products are 100% quality -controlled at every step of manu- 
facture. What's more, they're available in all Alnico grades 
and other types of magnetic materials, in cast or sintered 
forms, and in any shape, size or degree of finish you need. 

Let's get our engineers together on your magnet applica- 
tions or problems. 

THE ARNOLD ENGINEERING CO. 
Subsidiary of 

ALLEGHENY LUDLUM STEEL CORPORATION 
147 East Ontario Street, Chicago 11, Illinois 

Specialists and Leaders in the Design,Engineering and Manufacture of PERMANENT MAGNETS 
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MOSINEE 
Ct/ ÌGf lte /Maw dialzt&J 

In the field of electronics and the electrical 

goods industry, MOSINEE stands for paper -base 

processing materials with scientifically 

controlled chemical and physical properties, high 

quality standards and dependable uniformity... 

with good dielectric strength, high tensile or tear 

strength; proper softness or stiffness; 

creped with controlled stretch or flexibility; specified 

pH for maximum -minimum acidity or 

alkalinity; accurate caliper, density, liquid repellency 

or absorbency . .. or other technical 

characteristics vital to your quality standards and 

production requirements. 

MOSINEE PAPER 
/MILLS 

COMPANY MOSINEE, WIS. 

({.iJ{ll t{Cf .Jie/trt . //f,,,If/III'%/Jif /1 

TUBES AT WORK (continued) 

second stage having its cathode at 
a potential below the grid of the 
first stage. 

Limitations and Performance 

The range of the instrument is 
limited at the low end by the cur- 
rent available from the regulated 
supply and at the high end by the 
ability of the first tube to work at 
high grid impedance. The low limit 
can be transgressed by using an out- 
side battery, if the standard and 
unknown will both stand the watt- 
age developed in them. 

The maximum power appearing 
in a standard of 100 ohms in case 
of short circuit across the unknown 
terminals is 1.44 watt; the maxi- 
mum power that can be delivered 
across the unknown terminals if a 
100 -ohm resistor is inserted in the 
standard terminals is 0.36 watt. If 
the battery voltage is not exactly 12 
volts, the full-scale adjustment has 

ó 

+150V 

FROM VTVM 

OV 

-150 V 

FIG. 5-If the vtvm is overloaded in either 
direction, one triode of the 6SN7 energizes 

the relay 

to be readjusted and the readings 
will be as accurate as with the 
stabilized voltage. 

Best use of the instrument can 
be made for sorting resistors in 
groups of one -percent apart. In 
this service 600 pieces per hour can 
be easily sorted out. One unit has 
been in continuous use in the Clip- 
pard Instrument Laboratories 
(makers of the instrument) for 
two years. Readjustment of zero or 
full-scale adjustment was not nec- 
essary for stretches of many weeks. 
On all instruments shipped not a 
single complaint or request for re - 

r 
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M11111110. Boosting Performance of AC -DC Radio Receivers 

11GLOBAR'' / 
TYPE P 
RES/STOR 

WIRING DIAGRAM 
Typical circuit utilizing selenium rectifier 

and GLOBAR Type F resistor. 

-r 

11SEL E N/UM 
4( REGT/F/ER 

T 
Bt 

or 7 P/LOT TveE t iGh/T i/[,.AMENT.S 

TEMPERATURE CHART (above left)-Note the extreme temperature sensitivity of 
the GLOBAR Type F resistors pointed up in the steepness of this typical curve. 

FILAMENT CHART (above right)-This chart, illustrating the shock absorbing 
quality of GLOBAR Type F Resistor, shows how both pilot lights and tubes are 
protected from the sudden inrush of current when the set is turned on. This protec- 
tion insures longer life from the tubes; moreover, the tubes retain their original per- 
formance characteristics. 

HIS wiring diagram illustrates a simple and practical method T of building big set performance into conventional AC -DC 
receivers. The accompanying charts help explain how this 

is accomplished with selenium rectifiers and GLOBAR Type F 
Resistors. Selenium rectifiers provide a source of low loss DC 
power and GLOBAR temperature sensitive resistors compensate 
for the positive resistance -temperature characteristic of radio tubes 
and pilot light filaments. The high initial resistance of GLOBAR 
Type F resistors prevents sudden inrush of high currents which 
shorten tube life and burn out pilot lights, thus insuring contin- 
uous maximum tube performance. 

Of many benefits reported, five are particularly significant. 

1 Protection against premature failure of 
pilot lights and radio tubes. 

2 Undistorted audio output multiplied. 
3 Manufacturing and service costs reduced. 
4 Wiring circuits simplified. 
5 Quality and efficiency of receiver increased. 

A good way to check these claims is to run tests in your own 
plant. We will be glad to supply sample resistors. Merely send us 
a diagram of your test circuit so we may send you resistors of cor- 
rect specifications. There is no obligation, of course. We want 
you to prove to your own satisfaction that the use of GLOBAR 
resistors and selenium rectifiers will improve receiver performance 
at lower cost. The Carborundum Company, Globar Division, 
Niagara Falls, New York. 

GLOBAR Ceramic Resistors 
BTCARBORUNDUM 

"Carborundum" and "Globar" are registered trademarks which indicate manufacture by The Carborundum Company 

ELECTRONICS - August, 1948 149 

www.americanradiohistory.com



BEN DIXSCINTILLA 
the finest ELECTRICAL CONNECTORS 

money can build or buy! 

SHELL 
strength strength alumi- 

num alloy ... High 
resistente to corrosion 
... with surface itnish. 

SCINFLEX 
ONE-PIECE 

INSERT 

AND THE SECRET IS SC I N F LEX i 
Bendix-Scintilla* Electrical Connectors are precision -built to 
render peak efficiency day -in and day -out even under difficult 
operating conditions. The use of "Scinflex" dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration -proof, moisture -proof, pressure -tight, 
and increases flashover and creepage distances. In temperature 
extremes, from -67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 

The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market-an exclusive feature that means 
lower maintenance cost and better performance. 

*REG. U.B. PAT. OFF. 

Write our Sales Department for detailed information. 

Moisture -proof, Pr e -tight Radio Quiet Single -piece Inserts 
Vibration -proof Light Weight E High Arc Resistance s 

Easy Assembly and Disassembly Less parts than any other Connector 

Available in all Standard A.N. Contact Configurations 

BENDIX 
SCINTILLA 

SCINTILLA MAGNETO 
SIDNEY, N. Y. 

DiVISION Or 

t 
c: 

N,.,N tier. shFe 

TUBES AT WORK (continued) 

pair or servicing has been obtained. 
Patent protection is sought. 

F -M Radiator 
POWER gains ranging from 1.5 to 9 

in easy steps can be obtained by 
using the required number of 14.5 
foot sections of the Western Elec- 
tric 57A antenna, similar to the 
Cloverleaf but having three loops 
instead of four. 

The antenna may be used with 
any number of radiating units 
from one to 19, depending on fre- 
quency. Half wave or full wave 
spacing of elements may be 
employed. 

Half wave spacing gives wider 
vertical beam and also provides in- 
creased service area coverage over 
full wave spacing. Full wave spac- 
ing means half as many radiating 
units with resultant lower cost- 
and lower gain. 

Mechanical arrangement of the 

RADIATING ELEMENT 

ANTENNA CURRENT DIAGRAM OF 57A 

MAXIMI:+t 
FI 

atANCED 
D UNES 

ENFI SEAL 

RF NEUFRAI 

I ANCED TO UNBALANCED 
TRANSFORMER 

SUPPORTING 
SRUCTURE 

DETURER 

S'ANDARD FLANGE 

UNE 

ECHI 

STUBI 

Mechanical arrangement and current dia- 
gram of the f -m antenna 
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AUDIO and ULTRASONIC OSCILLATOR 

with Low Distortion Uniform Output Excellent Stability 
THIS oscillator was designed to fill the need for a wide range, continuously adjustable 
instrument for laboratory measurements of gain, distortion, impedance and frequency 
response at frequencies well above the audio range. 

With a single calibrated dial and four push -button -controlled multipliers the Type 
1302-A Oscillator covers the range of 10 to 100,000 cycles. Because of its wide fre- 
quency range, high stability and flat output this oscillator is particularly suited to taking 
frequency response characteristics on amplifiers, telephone lines, filters and other such 
circuit elements. 

FEATURES 
WIDE FREQUENCY RANGE - 10 to 100,000 cycles - 180 degree ro- 

tation of dial covers the 10 to 100 cycle decade, panel push buttons 
add in decade steps 

ACCURATE CALIBRATION - adjusted within ± (11/2% + 0.2 cycle) 
LOW DISTORTION - less than 1% at any frequency 
SMALL FREQUENCY DRIFT - less than 1% in first 10 minutes; less 

than 0.2% per hour thereafter 
FREQUENCY DRIFT CONSTANT PERCENTAGE OF OPERATING FRE- 

QUENCY - particularly helpful with bridge measurements at low 
frequencies 

CONSTANT OUTPUT VOLTAGE-within ±1.0 db over whole range; 
20 volts open circuit on 5,000 -ohm output, 10 volts on 600 ohms 

STABILIZED SUPPLY - compensated for transient line voltage surges 
and average line voltage variations between 105 and 125 (210 and 
250) volts 

VARIABLE CONDENSER FREQUENCY CONTROL - avoiding contact 
difficulties often found in variable resistance control 

TWO SEPARATE OUTPUT CIRCUITS - balanced 600 ohm and 
unbalanced 5,000 ohm 

TYPE 1302-A OSCILLATOR ... $365.00 

GENERAL RADIO COMPANY 
90 West St., New York 6 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 
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WGN-TV 
SELECTS ANDREW 

TELEVISION TRANSMISSION 

LINE and ANDREW 
INSTALLATION SERVICE 

Many of America's new television stations are selecting Andrew equip- 
ment because of the efficiency of Andrew's flanged coaxial transmission 
line and the added advantage of having Andrew consulting en- 
gineers install it. 
Because each television installation poses its own different, individual 
problem, those stations selecting Andrew have two big advantages: 
1) they obtain transmission line and accessories specially designed for 
television, and 2) specialized Andrew consulting engineers are avail- 
able to direct the installation. These engineers have both the special 
instruments and the experience to engineer all or any part of the 
construction of a television station. NO OTHER TRANSMISSION 
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN- 
STALLATION SERVICE! 
Andrew TV transmission line meets official RMA standards and is 
specially designed for television. Mechanically, it's held to close 
television tolerances assuring an essentially "flat" transmission line 
system. 
Fabricated in twenty foot lengths with brass connector flanges silver 
brazed to the ends, sections can be easily bolted together with only 
a couple of small wrenches. Flanges are fitted with gaskets so that 
a completely solderless, gas -tight installation results. Markings on 
the outer conductor indicate where twenty foot sections may be cut to 
maintain the characteristic 51.5 ohm impedance. 

WANT A TELEVISION STATION DESIGNED AND 
BUILT-FROM THE GROUND UP? LET ANDREW 
DO IT! 
Write today for full details. Andrew will get you on the air. 

Television antenna of WGNTV - Chicago's 
newest and most powerful television station- 
showing Andrew 1.5/8" flanged television trans 
mission line 

CORP O R ATION 
363 EAST 75th STREET CHICAGO 19 

TRANSMISSION LINES FOR AM, FM, TV DIRECTIONAL ANTENNA EQUIPMENT ANTENNA 

TUNING UN ITS TOWER LIGHTING EOUIPMENT CONSULTING ENGINEERING SERVICE 
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TUBES AT WORK (continued) 

57A is shown in the drawing. The 
antenna is fed from the coaxial 
transmission line at the lower 
right, and is matched to the trans- 
mission line by use of the matching 
stubs. A conventional balanced -to - 
unbalanced transformer at the base 
of the antenna connects the coaxial 
transmission line to the six -wire 
balanced line. A single end seal for 
the coaxial line is employed at this 
point. The six -wire line runs ver- 
tically up the inside of the antenna 
to feed the radiating elements with 
the polarity as shown in the 
antenna current diagram. 

For half -wave spacing, adjacent 
radiating units are mounted on 
alternate legs of the tower to com- 
pensate for the phase reversal. As 
the middle of each radiating ele- 
ment is a neutral point, the radiat- 
ing elements are firmly attached to 
the grounded structure members at 
that point. 

The structure is designed to sup- 
port a television antenna. The 
television antenna may be fed from 
transmission lines fastened to the 
supporting structure members on 
the inner side of the 57A where 
they will not disturb the radiated 
f -m pattern. 

Polyphase Power 
Synchroscope 
BY E. B. KURTZ AND R. H. BURKHARDT 

The State University of Iowa 
Iowa City, Iowa 

THE ELECTRONIC polyphase power 
synchroscope to be described indi- 
cates the state of synchronism of 
two polyphase power systems. It 
not only shows the correct moment 
for closing a switch connecting two 
generators in parallel or a gener- 
ator to a power line, but also gives 
a continuous indication of the rela- 
tive voltages, frequencies and 
phase rotations. The application 
of a cathode-ray tube employing a 
polyphase deflection system elimin- 
ates all moving parts and permits 
the inspection of all phases simul- 
taneously. 

A conventional cro minus sweep 
circuits may be used for the cath- 
ode-ray synchroscope by the addi- 
tion of a polyphase deflection sys- 
tem. Electrostatic plates or mag- 
netic coils are arranged so that 
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BASIC ELECTRONIC INSTRUMENTS 
QUICK, ACCURATE OBSERVATIONS 

Eliminate tedious calculations . . . 

TILE MEGALYZEII 
Observe simultaneously all signals it any frequency sweep band 
30 mc/s wide within the VHF range of 30 to 300 mc/s. Sensitivity 
of better than 200 microvolts, permitting operation directly from an antenna. Narrow frequency resoluticn of 100 kc. 

May be used to make propagation and coverage studies, analysis 
of pulsed oscillator spectrums and also as a wide range sweeping oscillator signal source. 
Priced-$895 f. o. b. factory 

THE 31 EGA -MARKER SR. 
The only 13 Channel Crystal -Controlled Marker Oscillator for Rapid. Accurate Alignment of Television Receivers. Features: Crystal Accuracy 0.01%. Signal Dial Operation. Pro- vides a Sound Carrier Frequency for each television channel. The MEGA -MARKER SR. can be used in application employing the Mega -Sweep to visually align the local oscillator for all thirteen channels. It may also be used alone to accomplish the same pur- pose by using the sound channel and a meter to furnish an indica- tion of discriminator output. 
Priced-$195 f. o. b. factory 

THE MEGA -MARKER 
Precision variable marker oscillator for 
use with the Mega -Sweep having a range 
of 19 to 29 megacycles for the television 
i.f. band. Crystal oscillator for the FM 
i.f. band (10.7 mc). Dial provides over 12 
inches of calibrated scale length. Accu- 
racy of marker frequency .25% of lull 
scale. 
Price-$60 f. o. b. factory 

TIME MEGA -S» Eß.1 
Wide Range Sweeping Oscillator 
DISPLAYS PASS BAND.. . 

FEATURES: Frequency Range -50 Kilocycles to 500 megacycles 
and up . . Frequency Sweep Adjustable from 30 megacycles to 
30 kilocycles throughout the complete spectrum . . . Continuously 
variable attenuator ... Low amplitude Modulation while sweeping -less than 0.1 DB per megacycles ... Precision wavemeter. High a^a Low level output. Sweep voltage output for driving oscillo- 
scope. 
Paced-$395 f. o. b. factory 

THE MEGA -MATCH 
Simultaneous Visual D -splay of Reflected Energ7 in a freq.iei.cy band up to 30 mc between 10 to 250 mc and p. Completely elec- tronic. No slotted lines, moving parts, bridge:, or other frequency sensitive devices. Precision frequency meter. Saves enginecr'-ng time. Presents instantly data which would take hours to tabulate 
Prica-$695 f. o. b. factory 

THE MEGA-PIPPER 
By the use of this unit in conjunction with 
the MEGA -SWEEP or MEGA -MATCH it is 
possible to quickly and accurately align 
television receiver I.F. amplifiers. 
Features: Crystal Accuracy .01% Pips at 
associated picture and sound and adja- 
cent picture and sound carrier frequencies. 
Pips applied to scope independent of cir- 
cuit under test-do not disappear when in 
traps. One plug-in crystal sets Pips in 
proper R.M.A. I.F. Frequency. 
Price-$150 f. o. b. factory 

THE MEGA-PUM.SEIt 
Features: Pulse Width 0.025, 0.05, 0.1, and 
0.25 microseconds. Pulse Amplitude 100 volts-at 50 ohm impedance positive or 
negative. Pulse Shape; flat -top pulses 0.05 
microseconds and greater Pulse Rise and 
Fall Time less than 0.M microseconds. Pro- 
vides a spectrum which will more than 
cover the present video ^requency range. 
Triggers from an internally or externally 
provided pulse. Variable repetition rate. 
Output pulse is delayed approximately 
0.25 microseconds to allow observation on 
an oscilloscope. 
Price-$195 f. o. b factory 

WRITE FOR FULL SPECIFICATIONS 

KAY ELECTRIC CO., 25 MAPLE AVE., PINE BROOK, N. J. 
Telephone: CAldwell 6-3710 
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WHERE 

BASIC 

DESIGNS 

IN 

ELECTRIC 

CONTROLS 

ARE 

RESULT - 

ENGINEERED 

FOR 

YOU 

Multiple pole-positive contact, 

features Ward Leonard 106 Relay 

An all-purpose relay, Ward Leonard's 106 
Midget is designed for positive contact and 
long life. Solid floating contact support 
and compression spring loading assures 
positive contact with generous wipe usually 
obtained with individual flexible contact 
fingers. Normally closed contacts are free- 
floating for greater reliability. Available in 
a dozen or more multiple contact arrange- 
ments. 

Here is another example of Ward Leonard 
"Result -Engineering". By modifying a basic 
design, Ward Leonard can give you the 
results of a special ... for the cost of a 
standard. 

Write for Bulletin 106. Ward Leonard 
Electric Co., 31 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 

and Canada. 

RESISTORS RHEOSTATS RELAYS CONTROL DEVICES 

TUBES AT WORK (continued) 

FIG. 1-Three-phase magnetic deflection 
system for a three-inch cathode-ray tube 

the voltages obtained from the 
machines to be synchronized cause 
deflections along as many axes as 

there are phases. An example of 

a three-phase magnetic deflection 
system is illustrated in Fig. 1 and 
2. The position of magnetic de- 

flection coils placed around the 
cathode-ray tube for a three-phase 
synchroscope is shown in Fig. 3 

and 4. 
When a single set of deflection 

coils is used, two connections to the 
systems to be synchronized, 
straight and crossed, are possible 
The straight connection for three 
phases is shown in Fig. 5. 

When the straight connection is 

used, a circle of variable magnitude 
is obtained on the screeen. The 
diameter is determined by the 
voltages of the two systems and the 
phase angle between them. When 
the two systems have slightly dif- 
ferent frequencies, the relative 
phase angle will be continuously 
changing which will cause the cir- 
cle diameter to vary at a rate de- 
pending upon this difference. 

If the voltages are exactly equal 
and in such phase position as to 
oppose each other, a circle of zero 
diameter, or spot, is observed on 

the screen. If a switch connecting 
the two systems is closed at this 
instant, no voltages will be present 

III -b III -o 

FIG. 2-Schematic of three-phase deflection 
system 

Y 
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There's a Beckman elìaot 
(Trade Mark of the HELIcal POTentiometer) 

to simplify YOUR Potentiometer-Rheostat Problems! 

MODEL B-Case diameter -3.3"; 
Number of turns -15; Slide wire 
length -1401"; Rotation -5400°; 
Power rating -10 watts; Resistance 
ratings -50 to 200,000 ohms. 

HELIPOT'S Wide -Range, High -Precision Control 
Advantages Available in Many Sizes of Units 

lie ¡pot -the original helical potentiometer- 
has proved so popular in modern- 

izing and simplifying the control of electronic cir- 
cuits, that many types and sizes of Helipots have 
been developed to meet various potentiometer -rheo- 
stat problems. Typical production Helipot units 
include the following... 

MODEL A-Case diameter -1.8"; 
Number of turns -10; Slide wire 
length -461"; Rotation -3600°; 
Power rating -5 watts; Resistance 
ratings -10 to 50,000 ohms. 

WIDE CHOICEOF 
DESIGN FEATURES 

available in a wide 

Notonly are Helipotsra but also can be 

rangege of sizes and ratings. 

supplied with various design features to 

requirements 
. screw- 

individual nth 
shafts, flatted shafts, 

with special length 
available at each end to permit 

driver slots, lied with shaft extensions devices. 
Can 

coupling 
S° in truments or or three 

lit 

Mayto indicating fanged assemblies 
of two 

May be provided in 9 shaft. 
o and even less.. 

operating 
from a common o 

unity, alls oPtolerances of 0. additional taps, 

It Available with linearitycan modified to include 

Models A 8` 
8 

at virtually any point on windings.other 
special features. be gained by 

and imp advantag 
gained 

Investigate the many important 
electronic 

control applications. 

using the Hefipot in your 

"eIr.te outlining your p 
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MODEL C-Case diameter -1.8"; 
Number of turns -3; Slide wire 
length -13.5"; Rotation -1080'; 
Power rating -3 watts; Resistance 
ratings-S to 15,000 ohms. 

SPECIAL MODELS 

In addition to the above standard Helipot units, special models 

in production include ... 
MODEL D-Similar to Model B, above, but longer and with greater 
length of slide wire. Case diameter -3.3"; Number of turns -25; 
Slide wire length -234"; Rotation -9000'; Power rating -15 
watts; Resistance ratings -100 to 300,000 ohms. 

MODEL E-Similar to Model B, but longer and with greater length 
of slide wire than Model D. Case diameter -3.3"; Number of turns 
-40; Slide wire length -373"; Rotation -14,400°; Power rating 
-20 watts; Resistance ratings -150 to 500,000 ohms. 

Send for HELIPOT Literature! 

THE IIOlI0tCORPORATION 
1011 MISSION STREET 

SOUTH PASADENA 2, CALIFORNIA 
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COTO -COIL'S 30 years of experience . . a 

modern plant . . latest equipment and skilled 

operators make it possible to produce coil 

windings promptly and efficiently. 

If your product calls for coil windings, we 

can serve you well. 

Send Us Your 

Specifications For 

BOBBINS PAPER INTERLEAVE 

ACETATE INTERLEAVE COTTON INTERWEAVE 

TAPED FORM WOUND 

UNIVERSAL SINGLE OR MULTI -PIE CROSS WOUND 

We shall be 

glad to quote. 

COIL SPECIALISTS SINCE 1917 
65 Pavilion Ave., Providence 5, R. I. 
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TUBES AT WORK (continued) 

FIG. 3-Set of deflection coils mounted on 
a cathode-ray tube 

to cause circulating currents. When 
the rms voltages of the two systems 
are not exactly equal, the rms volt- 
age between them will never be 
zero. The minimum diameter of the 
circle then indicates the difference 
of the voltages. 

The condition of maximum volt- 
age between the two systems is in- 
dicated by a circle of maximum di- 
ameter. The voltage at this instant 
is the sum of the voltages of the 
two systems and may be deter- 
mined by measuring the circle di- 
ameter which is directly propor- 
tional to the applied voltage. If the 
directions of phase rotation are 
not the same, a line or narrow 
ellipse instead of a circle will be 
indicated on the screen. 

The usual straight connection of 
lamps for indicating synchronism 
shows a direct relation between 
the brilliancy of the lamps and the 
diameter of the circle on the screen. 
The oscilloscope method gives a 
better indication for two reasons: 
First, the action of the oscillo- 
scope is instantaneous, since it is 
dependent for operation upon the 
instantaneous value of the voltage 
rather than upon a heating effect. 
Second, a small residual circle indi- 
cating unequal voltages is easily 

FIG. 4-Magnetic coils mounted on an 
oscilloscope 
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T6/1d%XREGULATED 
DYNAMOTORS 

MAKE A BIG DIFFERENCE IN RELIABILITY... ECONOMY... WEIGHT 

Under the most severe conditions in which your electronic instal- 
lations are expected to operate, Bendix* regulated dynamotors will 
deliver dependable, uniform voltage. You can count on them to last 
longer, too, because they are manufactured with the same painstaking 
care which has made Bendix Aviation equipment famous for quality 
all over the world. Before you design, write our engineering depart- 
ment for detailed information on Bendix regulated dynamotors. 
Dynamotors Inverters Convertors D.C. Motors Carbon Pile ltoltage Regulators 

RED BANK DIVISION of 
RED BANK, N. J. 

TRADEMARK 

AVI r10N CORPORATION 

- - - 

s 

s 

Output voltage constant within plus or 
minus 2.5% at rated load, with as much 
as 30% input voltage variation. 

Consistent efficiency of associated equip- 
ment under extremes of temperature, 
humidity, altitude and vibration. 

Allows the use of smaller, lighter, less 
expensive components in design of elec- 
tronic equipment. 

Tube life materially lengthened due to 
narrow voltage tolerances. 

-BE MI MI - - 
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of specialized precision products 

1. WILCO THERMOMETALS (Thermostatic Bimetals) 
All temperature ranges, deflection 
electrical resistivities. 

rates and 

2. WILCO ELECTRICAL CONTACTS in silver, platinum, tung- 
sten, sintered powder metals, special alloys. CONTACT 
ASSEMBLIES include fabricated parts, contacts attached 
to thermometal or other blades, arms and brackets. 

3. WILCO CLAD AND OVERLAID COMPOSITE MATERIALS. 

Precious metal clad strip, base metal clad strip. 
INLAY - OVERLAY - CENTERLAY - EDGELAY - RAISELAY. 

Jacketed Wire, silver on steel, copper, invar and 
many other combinations. Rolled Gold Plate and 

Gold Filled Wire. 

4. WILCO SPECIAL ALLOYS. Wilco Ni -Span C' has a 

constant modulus over a range of temperature from 
-500 to +150°F. Wilco Special Alloys include low 

and high expanding Ni -Span Alloys . . . also high 

strength and high conductivity copper alloys. 

Whatever your requirements for Wilco Products, 

Wilco engineers will gladly help you meet them 

successfully. 
,-Reg. Trade Mark The Internaional Nickel Co., Inc. 

THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 

Branch Offices: Chicago, Det oit, Los Angeles, Providence 

SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETALS ELECTRICAL 

CONTACTS PRECIOUS METAL BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 

TUBES AT WORK (continued) 

III -p III -b 
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N ~ } N 

a 1-b 

FIG. 5-The straight connection for three 
phase 

seen on the oscilloscope, while the 
lamps may be dark even though a 
small voltage difference exists. 

Crossed Connection 

The other synchroscope 
tion which may be used 
single set of coils is the 
connection shown in Fig. 6. 

connec- 
with a 
crossed 
This is 

equivalent to reversing the phase 
rotation of one of the systems. A 
straight line is obtained on the 
screen with this connection when 

FIG. 6-Crossed connection for three phase 

the phase rotations are the same 
and the voltages are equal. The 
slope of the line is determined by 
the relative phase position of the 
incoming voltages and may be made 
to assume any desired position at 
the proper instant for synchroniz- 
ing by proper orientation of the 
set of coils. 

FIG. 7-Deflection using two sets of coils 

The sum of the voltages is indi- 
cated by the length of the line. 
Any voltage difference causes a 
separation of the line into an ellipse 
which has a width proportional to 
the difference. If the phase rota- 
tions of the systems are not the 
same, a circle instead of a straight 
line will be obtained with this con- 
nection. Differences in frequency 
are indicated by rotation of the 
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PROUDLY PRESENTS 

MODEL 616A 
UHF SIGNAL 
GENERATOR 

NOW! for the first time 

direct dit readings 
1800 to 4000 

en - 
uhf sign 9 

at combines direct reading scales, 
Here for the first time is an 

erator th c_w, pulsed, or a 

simplified controls, and 
a frequency limpi output with 

limited f -m 
ed, compact design 

range and a rugg 

Direct Reading, Direct Control 
Carrier frequency in mc may be directly 
set and read on the large central frequency 
dial. R -f output from the reflex klystron 
oscillator is also directly set and directly 
read, in microvolts or db, on the simplified 
output dial. No calibration charts or inter- 
polations are necessary. And because the 
unique coupling device causes oscillator 
repeller voltage to automatically track 
frequency changes, no voltage adjustments 
are necessary during operation. Even the 
bolometer circuit is automatically compen- 
sated for temperature changes. 

C -W, F -M, or Pulsed Output 
R -f output ranging from 0.1 volt to 0.1 
microvolt is available. Output may be con- 
tinuous or pulsed, or frequency modulated 
at power supply frequency. Maximum de- 
viation is approximately ± 5 megacycles. 
Pulse modulation may be supplied from an 
external source or provided internally. 
Pulse rate is variable between 40 and 4000 
cps, and pulse width ranges from 1 to 10 
microseconds. Internal pulsing may be ac- 
curately synchronized with either positive 
or negative external pulses, or external sine 

waves. R -f pulse may be delayed 3 to 300 
micro -seconds with respect to the external 
synchronizing pulse. Output trigger pulses 
are also available. They may be simul- 
taneous with the r -f pulse. Or they may be 
in advance of the r -f pulse from 3 to 300 
micro -seconds. 

Wide Range, Great Stability 
A twist -of -the -wrist precision tunes the -hp- 
Model 616A to any frequency between 
1800 and 4000 mc. Accuracy of calibration 
is within ±-1%o and stability is of the order 
of 0.005% per degree centigrade in am- 
bient temperature. Line voltage changes of 
±-10% cause frequency changes of less 
than 0.02%. 

Wide Applicability 
The -hp- Model 616A UHF Generator is 
ideal wherever precision ultra -high fre- 
quencies are needed for measuring pur- 
poses. Some of its many uses include 
determining of receiver sensitivity, signal - 
noise or standing -wave ratios, conversion 
gain, alignment, antenna or transmission 
line characteristics. The instrument is light 
and compact, occupying minimum bench 
space. It is unusually rugged of design for 
long-term, trouble -free operation. Repairs 
and replacements, when necessary, are made 
extremely easy by straight -forward circuit 
layout and ready accessibility of all com- 
ponents. 

The -hp- Model 616A UHF Signal Gen- 
erator is available for early delivery. Write 
or wire today for full technical details. 

HEWLETT-PACKARD COMPANY 
1380 A Page Mill Road, Palo Alto, California 

Export Agents: FRAZAR AND HANSEN 
301 Clay Street, San Francisco 11, California, U.S.A. 

laliorutoruinstruments- 
F O R p A N A, R A C 

Audio Frequency Oscillators Signal Generators Vacuum Tube Voltmeters 

Noise and Distortion Analyzers Wave Analyzers Frequency Meters 

Square Wave Generators Frequency Standards Attenuators Electronic Tachometers 
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TUBES AT WORK (continued) 

Now It's Easy To 

BUILD VOLTAGE STABILITY 

RIGHT INTO YOUR EQUIPMENT 

RAYTHEON 

VOLTAGE STABILIZER 
HEADQUARTERS 

Since 1927 

New 

Lighter 

More Compact 

RAYTHEON VOLTAGE STABILIZERS 
Insure Peak Performance At Low Cost 
Don't leave your product's reputation for accuracy and reliability at the 
mercy of fluctuating line voltage. Raytheon Voltage Stabilizers make it 
easy - and economical - to build voltage control right into your 
equipment. New, lighter, more compact models are easy to install, require 
little space, never need adjustment or maintenance. It costs so little to be 
sure your product will never fall short of top performance, due to varying 
power supply. Why not look into it ? The New Raytheon line includes a 
wide choice of performance - engineered standard types - or special 
models can be custom-built to suit your needs. Get the complete story 
from "Voltage Stabilizer Headquarters" today. 

BUILD THESE ADVANTAGES INTO YOUR EQUIPMENT 
Positive stabilization of . Entirely automatic. No 
output voltage to within adjustments. No moving 

parts. No maintenance. 
Stabilization at any load . Many designs available 
within rated capacity. with low harmonic dis- 
Quick response. Stabi- tortion of the output 
lizes varying input volt- voltage wave at any 
age with 1/20 second. load. 

%70. 

Single or multiple output 
voltages. 
Stabilizers can be sup- 
plied with frequency 
compensation. 
Wide range of designs 
including hermetically - 
sealed types. 

RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 

Gentlemen: Please send me copy of your new Voltage Stabilizer Bulletin DL -V-304 A. 

Name Position 

Company 

Street Address 

City Zone No State 

FIG. II-Two sets of coils mounted on a c -r 
tube 

line. The direction of rotation in- 
dicates which frequency is higher, 
and the rate of rotation indicates 
the order of the frequency differ- 
ence. 

Two Sets of Coils 

Two sets of deflection coils may 
also be used in the synchroscope if 
desired by connecting one set to 
each system as shown in Fig. 7 and 
8. When the directions of rotation 
are the same for both coils, a circle 
of variable diameter similar to that 
of the straight connection previ- 
ously described is obtained. How- 
ever, the diameter at the time of 
closing the switch may be adjusted 
for minimum, maximum, or any in- 
termediate value simply by ro- 
tating one of the coils. Opposite 
phase rotation of one of the sys- 
tems gives a line instead of a circle. 

Reversing the rotation for one 
of the sets of coils can be done to 
obtain a rotating line similar to 
the one obtained for the crossed 
connection. 

If it is desired to obtain a spot 
or a straight line as with the single 
set of coils, the deflection sensi- 
tivity of the two sets must be made 
equal. Multiplier resistors may be 
used to adjust the voltage sensi- 
tivity. 

In all cases of the use of a single 
set or two sets of coils, an open line 
in one of the systems causes a 
changing figure instead of a con- 
tinuous circle or line. 

Theory of Operation 

When balanced polyphase volt- 
ages are applied to a set of deflec- 
tion coils as described, a revolving 
magnetic field of constant magni- 
tude is set up. The spot on the 
screen then traces a circle. 

Consider first the case of the 
straight connection. The two gen- 
erators may be considered to be in 
series, each independently produc- 
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from timbuktu to trinidad 

there's only ONE way... 

When you analyze the complexity of the electronic market- 

its world-wide scope-the many industries in which it plays so 

important a part-the great diversity of people concerned with its 

many sided applications, it is easy to realize the difficulty of reach- 

ing that market efficiently and economically. 

It is difficult if not impossible to predetermine the title of the 

person to whom your product brings an application idea, or even 

the industry in which it may find use. 

Put ELECTRONICS to work digging out your prospects - it 
reaches into every niche of the market-the known and unknown 

ones. Don't overlook the more than 80 titles' other than design engi- 

neer who may be interested in your products, and don't forget 

that ELECTRONICS reaches thousands bearing those 80 odd tilles. 

ABC 

L/ 
how do you reach the 

electronic market... 
it's widely varied 

personnel 

its myriad of industry 

applications 

"Ask your local ELECTRONICS repre- 

sentative to show you the complete 

list of these titles. They and the others 

that make up the 30,000 subscribers 

of ELECTRONICS circulation are of 

the men who either direct or influ- 

ence the purchase of your product. 

electronics 
REACHES EVERY FIELD AND EVERY INDUSTRY INTERESTED IN ELECTRONICS 

A McGRAW-HILL PUBLICATION 

ABP 

330 WEST 42nd STREET, NEW YORK 18, N. Y. 
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MP -103 
List Price 

$12.00 

HIGH FIDELITY - VARIABLE RELUCTANCE 

MAGNETIC 
PHONO -PICKUP 

"Zecic«tiort e4 í'econd Ze iod«ctío#t 

SERVICEMEN ... Satisfied customers are your best salesmen, and the 

amazingly improved record reproduction with the LE AR magnetic 

phonograph pick-up is a sure winner of these customers. 

In this variable reluctance pick-up LEAR engineering has developed 

a "knee action" permanent sapphire stylus that steps over surface noise 

and actually transforms old style record reproduction into full, rich, 
mellow tones. It minimizes surface noise and assures full tonal beauty 
of sound on all installations. Fits practically any pick-up arm with- 

out alteration. 

This is the reason more servicemen are turning daily to the LEAR 

magnetic phonograph pick-up as a means of extra profit with assurance 
of customer satisfaction. Don't wait! Write today for complete discount 
price list. 

LEAR PRE -AMPLIFIER 
To Complete Your 
Sound Installation 

The new improved LEAR pre -amplifier pro- 
s ides additional amplification when used with 
MP -103 LEAR magnetic pick-up. Connects 
directly to old crystal cartridge input. Leads 
of convenient length are provided for con- 
nection into existing equipment. Two position 
switch permits high fidelity response to re- 
cordings. Can be furnished with an adapter 
to permit fast installation. 

A-172 
List Price 

$9.90 

FACTORY REPRESENTATIVES - DISTRIBUTORS: 

A few choice territories are still available for 
these and other fine LEAR electronic products. 
Write today, giving full details. 

110 Ionia Ave. N. W. Grand Rapids 2, Mich. 

TUBES AT WORK (continued) 

FIG. 9A- -Production of the circle pattern. 
At 9B, the straight-line pattern 

ing its own current and its own 
revolving field. If the directions of 
rotation of the two fields are the 
same and the frequencies are the 
same, a resultant revolving field of 
constant magnitude depending upon 
the relative phase position is 
formed. See Fig. 9A. 

As the phase position changes, 
the diameter of the circle changes. 
If the rotations are opposite, a 
straight line results. See Figure 
9B. 

The method using two sets of 
deflection coils may be explained 
similarly except that the two fields 
are produced independently in sepa- 
rate coils and the deflection is a 
resultant of the two fields. 

HIGH INTENSITY continuously oper- 
ating gas discharge lamps are be- 
ing studied by Dr. J. N. Aldington 
at Siemens Ltd. (Lancashire, Eng- 
land). Lamps from 100 to 20,000 
watts have been produced for tele- 
vision and photographic studio ap- 
plications. The lamps have hot 
tungsten electrodes containing 
thoria sealed in quartz bulbs and 
completely water cooled. The arc, 
established in xenon, although 
krypton has been used also, gives 
light of the same quality as sun 
light. The arc current is 100 

amperes, giving several hundred 
amperes per square centimeter of 
arc section and an efficiency of 25 

to 35 lumens per watt. 
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"NOFLAME-COR" 
the TELEVISION hookup wire 

approved by 

Underwriters' Laboratories of 

by 

900 CENTIGRADE 600 VOLTS 

Designed to meet the exacting requirements of television, F -M, quality radio, 

and all electronic applications. 

Manufactured in all sizes, solid and stranded. Over 200 color combinations. 

Demonstrating anew the Efficiency and Economy of CORNISH WIRES AT WORK. 

Flame Resistant Heat Resistant 

High Dielectric Easy Stripping 

High Insulation Resistance 

Facilitates Positive Soldering 

Also unaffected by the heat of impregnation-therefore, 
ideal for coil and transformer leads 

COMPLETE ENGINEERING DATA AND SAMPLES ON REQUEST 

RUBBER __75° 

PLASTIC 80° 

"NOFLAME-COR" 90° 

"made by engineers for engineers" 

CORNISH WIRE COMPANY, in c 
605 North Michigan Avenue, 

Chicago 11 
15 Park Row, New York 7, N.Y. 1237 Public Ledger Bldg., 

Philadelphia 6 

MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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r 
DEFLECTION YOKE SHELLS 

Inside 
Diameter Length 

S-1 25/16 
S-4 2%¢" 
Q-3 3" 2312" 
Q-4 3" 21z 
Q-5 3" 211/22 
S-6 24" 37/is 

DEFLECTION YOKE CORES 
S-3-1 133/x4, 21xf32, 
S-3-2 13%4" 211i32" 
S-3-3 1%4" 2%2,. 
I-3-1 I17/32" 2%" 
I-3-2 17íI 2" 

DEFLECTION YOKE RINGS 
S-2 3" 34" 
S-5 2%" ít2 

L 

Trade Mark Registered 

COSMALITE* TUBES 
For Television deflection yokes 

These spirally laminated paper base, phenolic tubes 
are obtainable in sizes and with punching and notching 
that meet each customer's individual needs. 
Quality performance at prices that appeal. 
OTHER COSMALITE TYPES INCLUDE .. . 
#96 Cosmalite for coil forms in all standard broadcast 
receiving sets. SLF Cosmalite for Permeability Tuners. 
Spirally wound kraft and fish paper Coil Forms and 
Condenser Tubes. 
Partial List of Radio & Television Receivers in which 
COSMALITE is used: 

Arvin 
Admiral 
Belmont 
Bendix Radio 
Colonial 
Farnsworth 
General Electric 
Howard 

Magnavox 
Motorola 
Sentinel 
Stewart Warner 
Warwick 
Wells Gardner 
Zenith 

Inquiries given specialized attention. 

?h CLEVELAND CONTAIN ER6. 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cans -Combination Metal and Paper Cans 
Spirally Wound Tubes and Cores for all Purposes 
Plastic and Combination Paper and Plastic Items 

atNIN TIONPIABTSalsoatPlymoett,Mlse.,OCûIsborLR.T.,than,IOOetrelt,111eb.,Iflotä LlJ. 
PLASTICS IIYISION at Plymouth, ltlse. ABRASIVE DIVISION at Cleveland, Ohio 

LIB WINS: Rom 5832, ónad Central Term. Rtdr., Nee Tut 11, N.Y.,also 011 Mali SL, Ihrtferd.taa, 
ChUflAII PLANT: The Genial Cocaine! Canada, ltd., Prestolt, lutins 

THE ELECTRON ART 
(continued from p 130) 

the commutation accurately enough 
to avoid destructive arcing in this 
manner. Furthermore, for efficient 
rectification of three-phase power, 
only the phase having the highest 
voltage at that instant should be 
operating. 

The sequence of contact timing 
is made such that the next phase 
is closed just before the conducting 
one is opened. In this way an op- 
posing circulating current is es- 
tablished through the transformer 
secondaries and the contact that is 
to be opened, giving a resultant 
current of zero at some point in 
the building up of the circulating 
current. This action makes it pos- 
sible to open a phase before it 
passes through zero and thus to 
draw current from each phase only 
during the peak portion of its cycle. 

3 PHASE A -C SUPPLY 

TRANSFORMER 
PRIMARIES 

SATURABLE 
REACTORS -- 

rrr 

D 
LOAD 

rrr 
TRANSFORMER I r 
SECONDARIES iz 

I 

II 

11 

4I 

SYNCHRONOUS CONTACTORSI 

SYNCHRONOUS MOTOR - -- 

FIG. 4-Elements of three-phase synchro 
nous contacting type rectifier 

To prolong the interval of zero 
current through the contacts, sat- 
urable reactors are placed in series 
with them. As long as the current 
is high, the reactors are saturated 
and present low inductances. How- 
ever, when the current approaches 
zero in the phase about to be 
opened, the reactor is no longer 
saturated ; its inductance is then 
high. Hence during this interval 
the current is very low. The ad- 
vantage of permenorm 5000-Z is 
that the transition from low in- 
ductance (saturation) to high in- 
ductance is abrupt and complete. 
There is negligible voltage drop in 
the commutating reactor during 
the active portion of the cycle so 
that efficiencies over 97 percent can 
be obtained with mechanical rec- 
tifiers having capacities of 10,000 
amperes at 400 volts d -c. 

(1) W. E. Greene, Application of Mag- 
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STAR PERFORMERS OF TOMORROW... MAKE THEIR DEBUT TODAY! 

DU MONT 

TELECAST/NC aesso,vies 

R.F WAVE -FORM MON TOR 

TYPE 5034-A 

SYNC STRETCI-ER 
TYPE 5057-A 

VISUAL FREQUI.NCY MONITOR 
TYPE 5102-A 

PICTURE DISTRIBUTION AMPLIF ER 

TYPE 5051-A 

12-INC-1 PICTURE MONITOR 
TYPE 5108 

AURAL FRIC--JENCY AND 
MODULAI CN MONITOR 

TYPI x.103 -A 

20 -INCH 'CTURE MONITOR 
-Yf E 2116 

5 -INCH WAVEFORM MONITOR 

eTelecasting is now strictly "professional." And 
in the grand tradition of the theatre, "The Show 

Must Go On!", regardless. 
To that end, Du Mont provides, in addition to 

the basic studio and transmitting equipment, 
those final touches for smoothest telev:sion pro- 
gramming-waveform checking and monitoring, 

©ALLEN B. DU MONT LABORATORIES. NC. 

STATION MONITORING RECEIVER 
TYPE 5105-A 

REMOTE SYNC PHASING UNIT 
TYPE 5056-A 

LOW -VOLTAGE POWER SUPPLY 
TYPE 5109 TYPE 5019-A 

off -the -air reception, sync stretching, picture 
monitoring, remote sync phasing, low -voltage 
power supply, and many other functions, in the 
form of accessory equipment. 

Shown above are just a few of the many Du 
Mont aids to attaining "The First with the Finest 
in Television." 

e Write for descriptive literature. 

, , 

. . 
! -Z---/-alle-Zeiluezez 

ALLEN B. DU MONT LABORATORIES, INC. TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. DU MONT NETWORK AND STATION WARD, SIS MADISON AVE., NEW YORK 22, N. Y. DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER PLACE, NEW YORK 3, N. 7. STATION WTTG, WASHINGTON, D. C. HOME OFFICES AND PLANTS, PASSAIC. N. J. 
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While it's "in the 

Design Stage"... 

The time to select relays is at the start of circuit design. 

Frequently, manufacturers save time and money-develop a 

better product, by consulting Leach during the first stages of 

their designing. Here's how- 

Leach manufactures thousands of types of relays, for thousands 

of applications. Many are production items which may offer 

you savings in delivery time and unit cost. Through a slight 

change in circuit design you may gain the advantages of a 

standard type, at considerable savings and do a better job. 

For your specific requirements, consult the competent staff of 

Leach electrical engineers. Custom designs are their stock in 

trade. Remember, for Better Controls through Better Relays, 

look to Leach. Write today. 

IIV 

. CüOv: 

5915 AVALON BOULEVARD, * LOS ANGELES 3, CALIF. 
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THE ELECTRON ART (continued) 

netic Amplifiers, ELECTRONICS, p 124, 
Sept. 1947 ; also Electromagnetic Ampli- 
fiers, ELEGTRONICH, p 190, Jan. 1948. 

(2) G. W. Ehnen and E. A. Gaugler, 
Development of High Permeability Iron, 
conference paper presented at the Winter 
General Meeting of the AThlld, Pittsburgh, 
Pa., Jan. 1948. 

(3) H. B. Rex, The Transductor, Instru- 
ments, p 1102, Dec. 1947 ; bibliography 
of 213 entries, Instruments, p 332, April 
1948. 

(4) S. E. Tweedy, Magnetic Amplifiers, 
Electronic Engineering, p 38, Feb. 1943 ; 

discussion p 168, May 1948. 

Nonmagnetic Magnetometer 

FIELD STRENGTHS between 100 and 
8,000 gauss can be measured to an 
accuracy of plus or minus two per- 
cent with a simple magnetometer 
using a germanium probe as the 
sensing element. The probe de- 
pends on the Hall effect for its 
action and gives a direct -reading 
indication. 

If a thin rectangular conduc- 
tor is oriented perpendicularly to a 
magnetic field, a current passing 
between opposite sides of the plate 
will be made to flow in a curved 
path, thus producing a potential 
difference between the two edges 
of the plate. The magnitude of this 
potential in volts is V = RIH/t 
where I is the current in amperes, 
H the magnetic field strength in 
gauss, t the thickness of the plate 
in centimeters, and R is the Hall 
coefficient in volt -centimeters per 
ampere -gauss of the plate material. 
Type N germanium (in which con- 
duction is by electrons, as dis- 
tinguished from the P type in 
which conduction is by holes) has 
the very large Hall coefficient of 
8 x 10' and a specific resistance 
of 5.7 ohm -centimeters, both at 
25 C. (For comparison, the cor- 
responding values for copper are 
5.2 x 10-18 and 1.7 X 10-°.) 

Thin slabs of germanium 0.040 
in. thick (0.004 in. for use in very 

METER: 0-20 MICROAMPERES, 1,520 OHMS 

Probe of direct -reading magnetic field 
strength meter is germanium slab 

August, 1948 - ELECTRONICS 

www.americanradiohistory.com



ook for the Stack - 
pole Minute Man - your guarantee 

7lof highest quality 
in molded compo- 
nents. 

nth 
STACKPO LE MOLDED COIL FORMS 

'f ou can save money, speed pro- 

duction and increase the effi- 

ciency of your equipment by 

using Stackpole Molded Bakelite 

Coil Forms as mechanical 
sup- 

ports for coil windings. They take 

less space and require a third 

fewer soldered connections. 

Coils may either be wound di- 

rectly on the forms or wound 

separately, then slipped over the 

forms. 

with STACK POLE "GA" LOW -VALUE 

CAPACITORS 

When assembly 
time is considered, 

StrIckpole GA Low Value Capacitors 

may actually cost less than "gimmicks" 

formed by twisting insulated wires 

together-and 
are many times more 

efficient. Q is much improved, insu- 

lation resistance 
better, breakdown 

voltage 
higher, mechanical 

construc- 

tion far superior. GA Capacitors are 

sturdily molded. Leads are anchored 

and tinned. Standard values include 

C.68; 1.0; 1.5; 2.2; 3.3 and 4.7 mmfd. 

-olerances are 20% Write for 

details. 

Electronic Components 
Division 

Marys, Pa. 

STACKPOLE CARBJCOMPANYr 

ELECTRONICS - August, 1948 

Standard types include 
forms 

for universal winding, solenoid 

windirg, tapped universal 
wind- 

ing, antenna or coupled winding, 

iron cored universal winding, 

iron cored I -F transformer 
o 

r cou- 

pled coils and many others. 

Molc,ed iron center sectiionsecaé 

be provided on forms 

quired. Write for details or sam- 

ple to your specifications. 

FIXED and VARIABLE RESISTORS INEXPEN- 

SIVE SWITCHES IRON CORES POWER 

TUBE ANODES SINTERED ALNICO II 

PERMANENT MAGNETS RHEOSTAT PLATES 

and DISCS ANODES and ELECTRODES, etc. 
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THE COST SAVING, VERSATILE 

LAMINATED METAL 

metals w ff diversity of operating characteristics. Save on costs, gain in performance with silver -clad base 

hick o era 

FOR ELECTRICAL APPLICATIONS 

se tal makes 

A part made 
contact. IThenessential a e 

to a 
lectrical icalepropert es 

anof 

silver 
electricala 

the se 

most advantageous 

at of 
um cost. 

the desired base 

time, the m feel the most important 

metal can be utilized. Many engineers 

featureu of vsilver-clad 
ase 

is 
the metall..sence 

of a 

Typi l examples ofal 
bond 

the ad - 

between silverparts made from 

vantage of silver -clad material are found in 
temper 

to be obtained by work 
silver on phosphor bronze 

this spring 
nickel 

to 
where spring 

is required in the blade, 
these laminated metals in 

any 
hardening. We can supply may 

temper. For special uses, silver or beryllium copper be 

heavyloads are 
formed soft, then hardened to maximum 

E 

strength and 
spring 

temper. For rugged construction, 

carried, silver on pure copper is generally considered most 

CHEMICAL APPLICATIONS 

Silver -clad metal is non -corrosive and resistant to organic 

ui 
acids. For food processing equipment and general chemical 

maybe silver -clad 

usage, we have developed new tubing. 
up to 20 feet, and 

on the inside, or outside, or both, in lengths 
, diameters 

of 
or moreers 

u 
inches could be made. The precious smetal ratio 

2 

s closely controlled, the silver surface is hard and free from 

porosity, and it is economical. 

Any alloy of silver will be furnished upon request. 

Your further 
and salesgention 

is 

gineers aretatdy°OuservGe 

r chemists, 

metallurgists, 

PRODUCTS 
SHEETSWIRETUBING SOLDERS FABRICATED PARTS AND ASSEMBLIES 

D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 

NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 

THE ELECTRON ART (continued) 

narrow gaps), 0.5 in. long and 0.2 
in. wide, to which are soldered cop- 
per leads, are used as probes. A 
microammeter is used to indicate 
the current produced across the 
probe by the Hall effect. Calibra- 
tion of the instrument is adjusted 
by varying the current supplied to 
the probe. A bucking potential in 
the detecting circuit is necessary 
to adjust the zero, and multipliers 
in the meter circuit can be used to 
control the range. The starred 
values of components may have to 
be adjusted from probe to probe. 
(G. L. Pearson, Magnetic Field 
Strength Meter Employing the Hall 
Effect in Germanium, RSI, p 263 
April 1948.) 

Vlultifrequency Synchronizer 
By ROBERT K -F ScAL 

National Bureau of Standards 
Washington, D. C. 

PULSES repeating at multiples or 
fractions of the input signal fre- 
quency are produced by a versatile 
synchronizing unit that is useful 
for calibration and measurement in 
a variety of control and laboratory 
applications. The unit can be driven 
by the power line or by an external 
oscillator at a frequency in the 
subsonic, sonic or ultrasonic range. 
For example, the equipment ha 

0.4 
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047 

V2A 

INf UT 

g 6.3V 
160- 

1 

ALL TRIODES 

ARE i 0F 

dek6SL7'Sl 

ef 

0.47 '.Y. II 

I.0 
0.0001 DIFFERENTIATOF 

IO 
( T W. 112 

-22 2LL '22 

o 
V3A 

0.47 
e 

0-0001 
pV4A- 
ó 

S 
!m 

002 IW) 

E 

1-0 01 

SAME 
AS 

V4B 

V3 

TO D OF FIG .2 

FIG. I-Input and divider portions of syn- 
chronizer; second multivibrator is same as 
first: connections go to correspondingly 

marked leads of Fig. 2 
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THE ELECTRON ART (continued) 

been used to produce range mark- 
ers. It delivers an output that can 
be adjusted in amplitude and made 
to have a rectangular, square, or 
impulse waveform. 

Straightforward Circuit 

The circuit uses only resistance 
and capacitance, hence there can 
be no frequency drift as there 
might be if resonant circuits were 
used. Triodes are used throughout; 
almost any type is suitable, but the 
high -gain dual type is preferable. 
The circuit values shown here are 
for a 60 cps input; they are not 
particularly critical. 

Functionally the unit consists of 
four sections : the input, the mul- 
tiplier, the divider, and the out- 
put. Figure 1 shows the input and 
divider ; Fig. 2 shows the multiplier 
and output. Although the circuit 
shown provides five output fre- 
quencies (the fundamental, its sec- 
ond and third harmonics, and its 
second and third subharmonics), 
the circuit can be extended, or re- 
stricted, to any required range. 

The input consists of an over- 
driven amplifier (V1A, V1B and 
V2A) which converts the input to 
a rectangular or square wave de- 
pending on the adjustment of the 

(A,B,G E.) INPUTS 
FROM FIG.I) 

-o or' 
V5A 

0.47 

0.001 
B+ 

1.0 
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41513 

047 

0.047 

B+ 
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2F 
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D 

8+ I 

0 
v1oA47 

.047 0.047 
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0.25 
B, 

IO 

0.025 
I 

OUTPUT 

FIG. 2-Leads A. B. C and D come from 
corresponding leads of Fig. 2. Multipliers 
(one shown in detail) and output portions 

of synchronizer are shown here 

DARD LINE Of 

R COMPONENTS tRANSMIiéE 
FOR AM FM AND TV -LABORATORY 

APPLICATIONS 
AND INDUSTRIAL 

WRITE 
FOR 

CATALOG 

PLATE TRANSFORMERS 

10 KVA 

FILTER REACTORS 

115/230 VOLT, 50/60 

CYCLE SUPPLY 

RUGGED INTERNAL 
CON- 

STRUCTION, 
SUPPORTED 

CORE 

STRUCTURE 

EYE BOLTS ON LARGE 

UNITS FOR EASY HANDLING 

FILAMENT 
TRANSFORMERS 

70 

PLATE FILAMENT 
TRANS- 

FORMERS LOW VOLTAGE 

MEE SURGE TEST ON 

HIGH VOLTAGE UNITS 

EFFICIENT 
MAGNETIC 

AND 
N ELECTRO 

-STATIC 

SH ING 

UNIFORM 
APPEARANCE 

STURDY STEEL 
CASES 

TO 15,000 VOLT TEST 

Here is one of the finest and most complete 
lines of standard transmitter components avail- 
able today. Built to the same well-known high 
standards as N Y T custom-built units, they 
bring to the design engineer the full economy 
of standardized construction. Superbly con- 
structed, inside and out, each unit fully reflects 
the years of experience that have made the 
name NEW YORK TRANSFORMER synon- 
ymous with quality, integrity and dependabil- 
ity wherever inductive components are used. 

NEW YORK 
TRANSFORMER CO., INC. 

ALPHA, NEW JERSEY 

STREAMLINED 
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AS PIONEERED THE FIRST CRYSTA L DEVICES 

Takes the lead 

with MICROPHONES and 

PHONOGRAPH PICKUPS 

employing the 

AMAZING PIEZOELECTRIC 

CERAMIC 
ELEMENTS 

ASTATIC again assumes a pioneer 
role ... in making available, 

for the first time, the unique physical advantages of the 
amazing piezoelectric ceramic element, in a microphone 
and phonograph pickup cartridge of advanced quality and 
fidelity. Unaffected by heat, moisture or dryness, they can 
go virtually anywhere . . . provide transcription quality 
reproduction, troublefree service, in tropical climates, under 
exposure to direct sunlight, heat from klieg lights or auto- 
motive interiors, when subjected to the many other condi- 
tions that threaten damage or impaired performance to 
other type instruments. These, plus other important 
advantages, combine to assure an immediate, enthusiastic 
reception for Astatic ceramic devices. 

NOW AVAILABLE 
Astatic has incorporated ceramic elements in two of its most popular 
product designs-the convertible "Velvet Voice" microphone and the "Quiet 
Talk" series pickup cartridges. Now moving through Astatic production 
lines, they are immediately available. 

MODEL "QC" 
PICKUP CARTRIDGE 

(i) Transcription quality reproduction. 
(2) Frequency response unaffected 
throughout wide temperature range. 
(3) Unaffected by heat, moisture or 
dryness. (4) A new level of physical 
ruggedness. (5) Extended service life, 
free from trouble and diminishing 
quality of reproduction. (6) Adapt- 
able, without changes, to standard 
circuits, because impedance is compar- 
able to that of standard crystal car- 
tridges. (7) Needle pressure, t oz. (8) 
Frequency range, 5o to ro,000 c.p.s. 

MODEL "VC" 
MICROPHONE 

(t) Available with substantially flat re- 
sponse or rising characteristics in the 
voice range. (z) Unaffected frequency re- 
sponse, throughout a wide temperature 
range, suggests use for laboratory appli- 
cations. (3) Unaffected by heat, moisture 
or dryness. (4) Amazingly rugged against 
physical shocks and stresses. (5) Peak 
service life assured by resistance to both 
climatic and operational abuses. (6) Com- 
paratively low impedance opens up new 
fields of application, heretofore limited to 
costly and heavy units. (7) Frequency 
response, 3o to io,000 c.p.s. 

Write for prices, specifications 

CORPORATION 
la» CONNEA UT. OHIO 

IN CANADA CANADIAN ASTATIC 00.101705W ONIADIO 

THE ELECTRON ART (continued) 

cathode resistor. If a fixed input 
voltage is used, this resistor can be 
fixed at the value giving the re- 
quired waveform. One volt input 
is sufficient to drive the clipper; if 
higher voltages are available, fewer 
stages can be used. The frequency - 
dividing circuit consists of a cath- 
ode -coupled half -shot multivibrator 
(V3A and V3B) fed from a differ- 
entiating circuit. This multivibra- 
tor produces an output of half the 
frequency of its input. To further 
divide the synchronizing fre- 
quency, the output from this mul- 
tivibrator is fed through another 
differentiating circuit to a second 
multivibrator (V4A and V4B). If, 
as in this circuit, the output be- 
tween dividers is to be used, an 
over -driven amplifier (V2B) should 
be used between them. When the 
unit is first put into operation the 
dividing circuits may need adjust- 
ing to assure that they are not 
triggered by stray pickup. The 
circuit can be laid out and adjusted 
so that the tubes need not be 
shielded, but if the equipment is 
to be used near apparatus produc- 
ing strong pulses, shielding from 
external pickup is essential. 

Frequency Multiplier 

The novel multiplying circuit 
shown in Fig. 2 is an alternate - 
pulse inverter that inverts only the 
positive pulses of a wave train 
consisting of alternate positive and 
negative pulses. Pulses shown in 
Fig. 3 are applied to both grid and 
cathode of the inverter (V5A), 
which is effectively self -biased prac- 
tically to cutoff. A positive input 
pulse affects the grid, producing a 
negative pulse in the plate circuit. 
A negative pulse affects the cath- 
ode, also producing a negative 
pulse in the plate circuit. The fol- 
lowing two stages (V5B and V6A) 
eliminate positive pulses appearing 
in the plate circuit and shape 
the negative pulses. Because a 
grounded -grid amplifier (V6A) is 
used in this shaping circuit, the 
pulses out of it are positive. 

To obtain a rectangular or 
square wave at the multiplied rate, 
the output pulses can be fed to a 
multivibrator. If further multi- 
plication is required, the pulse out- 
put is fed through a differentiator 
to another alternate pulse inverter 

l 
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THE ELECTRON ART (continued) 

FIG. 3 -Oscillographs show waveforms at 
critical portions of synchronizer. (A) out 
put of overdriven amplifier, (B) input to 
alternate pulse inverter, (C) output of 
alternate pule inverter, and (D) output of 

shaping amplifier 

(V8, V6B, and V9) A buffer and 
shaping amplifier (V7A and V7B) 
is advisable if the output from the 
first multiplier is to be used ex- 
ternally as well as for driving an- 
other multiplier. The grid circuit 
of the output (V7B) is adjusted to 
give the required wave shape. 

As shown here the unit provides 

*Here's your supply of N.Y.T 

*1 t*N1 MU* 
geti 11" AC 

Available Now! 
1 

* TELEVISION 1 N.Y.T. facilities are now expanded to 
POWER TRANS- \ supply all types of inductive television 

FORMERS 
1 components in quantity. Estimates will 

* DEFLECTION be supplied promptly, on standard units 
COILS 

% or types wound to your exact specifica- 
* VERTICAL OUTPUT 1 tion. In addition to television compo- 

TRANSFORMERS 
1 nents, N.Y.T. offers complete manufac- 

* HORIZONTAL BLOCK- turing service on power transformers, 
ING OSCILLATOR 
TRANSFORMERS chokes, and audio transformers. Mod - 

1 ern plant and winding equipment as- 
* VERTICAL BLOCKING 1 

OSCILLATOR TRANS sures finest quality at low cost. Call or 
FORMERS 1 

write today for information. 

+ IN ANY QUANTITY! 
N Y; 

TRANSFORMER CO. NEW YORK TRANSFORMER CO. 
ALPHA NEW JERSEY 
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THE ELECTRON ART (continued) 

They're 

low 

Pat'd & 
Pats. Pend. 

"Unbrako" Socket Set 
Screw with Knurled Cup 

Point. 

Pat'd & 
Pats. Pend. 

JNBRAK0 
Reg. U. S. Pat. Off. 

R 
"Unbrako" Socket Head 

Stripper Bolt with 
Knurled Head and 
Threads. 

PAT'D & 
PATS. PEND. 

"Unbrako" Socket Set Screw 

with Knurled Threads. 

SOCKET SCREW 

PRODUCTS 
"Unbrako" Socket Screw Products are of quality alloy steel-the 
"big point", of which we are justly proud, is our exclusive KNURLING 
feature, which is incorporated either on threads or points of "Unbrako" 
Set Screws ... and upon the threads of our latest design Stripper Bolt, 

as illustrated . . . thfs kn ºrling transforms them into excellent 
"Self-Lockers"-essent cl in Stripper Bolts subjected to repeated im- 

pacts. Of course, the Internal Wrenching feature of "Unbrako" 
Socket Screw Products results in weight -saving and compact designs. 

Sizes available from $4 to 1-1 2" diameter, in a full range of lengths. 

Ask for your copy of the "Unbrako" Catalog ... informative and useful. 

Write us for the name and address of your nearest 
"Unbrako" Industrial Distributor. 

OVER 45 YEARS IN BUSINESS 

STANDARD PRESSED STEEL CO. 
Chicago Detroit 

JENKINTOWN, PA. BOX 596 
Irdianapoiis St. Louis San Francisco 

only one frequency at a time. If 
several frequencies are to be used, 
additional switching and output 
amplifiers can be added to obtain 
all frequencies simultaneously if de- 
sired. The single output amplifier 
used here consists of an overdriven 
stage (V10A) to limit the voltages 
of all frequencies to the same level. 
The output switch selects rectangu- 
lar or square waves from the out- 
put of this amplifier, or pulses pro- 
duced by feeding the signal to the 
cathode follower (V10B) through 
a differentiator. Additional cir- 
cuits can be used to improve the 
waveform if desired. 

Spacing of the output pulses from 
the alternate pulse inverter is the 
same as the input spacing. If the 
inverter is used to drive a single - 
shot multivibrator, it will be nec- 
essary to adjust the multivibrator 
to obtain the required output; for 
example, to obtain a symmetrical 
square wave. Although the dividing 
and multiplying circuits are not 
sensitive to frequency, the coupling 
circuits of the multipliers are; they 
will have to be adjusted if the input 
frequency is changed. A unit em- 
ploying an input frequency equal 
to the highest required frequency 
and using only dividers is, there- 
fore, more versatile than one using 
both dividers and multipliers. 

Power requirements for the unit 
are small. The maximum output 
voltage is dependent on the B+ 
voltage, which can be from 250 to 
300 volts for the 6SL7's or higher 
if 6SN7's are used. A 5Y3-GT/G 
or selenium rectifier can be used 
with a single -section filter. A regu- 
lator may be desirable because the 
output is sensitive to supply volt- 
age. Transients on the B+ line 
may trigger the multivibrators. 
Therefore, if, as is most likely, an 
electrolytic filter is used across the 
output of the power supply, it 
should be bypassed with either a 
small paper or mica capacitor to 
offer low impedance to high fre- 
quencies. If an external power sup- 
ply is used, the capacitors should 
be across the B+ at the synchro- 
nizer to by-pass stray pulses picked 
up from the supply line, even if 
it is shielded. 

This synchronizer was developed 
by the author while at Stamford 
University, Calif., for use with the 

C 
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THE ELECTRON ART (continued) 

Stamford University Multifre- 
quency Ionosphere Recorder oper- 
ated under contract with the Bu- 
reau of Standards, Commerce Dept., 
Washington, D. C. 

Indoor Television Antenna 
By JOHN H. NEWITT 

J. H. Newitt & Associates 
Development Engineers 

East Orange, N. J. 

RECEIVING ANTENNAS do not read- 
ily cover such wide frequency 
ranges as the television band. By 
analyzing the operation and limita- 
tions of a dipole, the requirements 
for a wideband antenna can be de- 
duced. From such an analysis a 
wideband indoor antenna that 
meets these requirements has been 
developed. 

Characteristics of a Dipole 

Most receiving antennas for very 
high frequencies are based on the 
dipole. Both the energy induced 
into a dipole and its terminal im- 
pedance are functions of frequency. 
Furthermore, parasitic elements 
(reflectors and directors), although 
they improve the directed sensitiv- 
ity of the antenna, make it more 
frequency selective. Such direc- 
tional arrays are properly used to 
eliminate ghosts, but are efficient 
only over a ten -percent frequency 
range. 

To obtain some semblance of 
wideband response from dipole 
type antennas, they are resonanted 
near the middle of the band to be 
covered and purposely mismatched 
to the transmission line. Thus, as 
the efficiency of energy transfer 

T/4 

QUARTER -WAVE STUB IS EOUIV- L. 
ALENT TO A PARALLEL RESONANT 
,CIRCUIT 

T/2 .J 

HALF -WAVE (CONVENTIONAL) DIPOLE IS 
EQUIVALENT TO A SERIES RESONANT 
CIRCUIT 

TERMINAL IMPEDANCE CAN BE A CONSTANT 

HALF -WAVE DIPOLE 

ANTENNA ELEMENT 
IS COMBINATION OF 
DIPOLE AND STUB 

QUARTER -WAVE 
STUB 

FIG. 1-Basic components of antenna 

LOWRESISTANCE TEST SET # 670C 
1,000 to 500,000 micro -ohms 

(Other ranges from 200 micro -ohms 
to 100 ehms) 

KILOVOLTMETER 785P 

AC -DC 5-10-20 KV 
(Othr r ronges from 1.5 to 200 KV) 

Shallcross 

KELYINWMEATSTONE 33IDGE e. 638-2 
0.0001 ohm to 1 .11 megohms 

(7 odditicnol d,sigrs and 15 types of 
percent limit Eridges 

DECADE BOX #825 
11.110 ohms in 1 ohm steps 

I Other designs, 1 to 7 dials, from 
0.1 to 11,111,110 ohms) 

... for electrical 
measurements 

VOLTAGE DIVIDER (Decade Potentiometer) 
10,000 ohms total..Voltogw ratio, 0.001 to 1.0 

(Other 3- and 4 -dial designs, 1,000 
te 100,000 :ohms) 

Shallcross Manufacturing Co. 
Electrical Measurement Specialists 

Dept. E-88 Colingdale, Pa. 

Shallcross Electrical Measuring In- 
struments are made in many types - from sturdy, inexpensive bridges 
for school and production use, to 
fault location bridges, high -voltage 
test equipment, low -resistance test 
sets and numerous others. 

Write for Bulletin on any type. 

AKRA-OHM PRECISION RESISTORS 

14 Standard Types. 
50 available special designs. 

PRECISION SWITCHES 

350 designs for instruments and high- 
grade electrical apparatus. 

ATTENUATORS & CONTROLS FOR 

COMMUNICATION EQUIPMENT 
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HARDWICK, HINDLE 
CthikIe Wound 
Resistor 

OUR CRINKLE WOUND resistors are designed especially for rela- 
tively low value of resistance with a high current carrying 

capacity. 
They fall within the classification of bare resistors by NEMA 

and Underwriters' regulations, permitting operation at a tem. 
perature rise of 350 degrees C. 

The ribbon of resistance alloy is wound on edge upon the re- 
fractory tube-the ends braised to heavy copper terminals. A vitre- 
ous enamel covering anchors the turns securely and prevents move- 
ment. The result is an unusually large area for heat dissipation. 

Units with intermediate taps are available. There are 5 sizes: 155 
to 420 watts, from .125 to 20.0 ohms. 

Hardwick, Hindle resistors and rheostats offer many exclusive 
advantages. We ask you to give our engineers an opportunity to 
discuss your specific requirements. 

HARDWICK, HINDLE, iNC. 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. Established 1886 U. S. A. 

THE ELECTRON ART (continued) 

from radio wave to antenna de- 
creases, the efficiency of energy 
transfer from antenna to transmis- 
sion line increases. A fairly con- 
stant, but low efficiency is obtained 
over a portion of the television band 
with a dipole, whose terminal im- 
pedance varies between about 2,000 
ohms at the limits of its useful band 
to 72 ohms at resonance, coupled 
into a 300 -ohm line. A better match 
is obtained from a folded dipole. 

A common method of providing 
wideband reception is to couple 
several antennas, whose resonant 
frequencies are spaced throughout 
the band, to the transmission line. 
The bandwidth can be extended by 
increasing the radiator surface area 
by using thick tubes in place of 
thin rods for the dipole. However, 
to cover the entire television band 
this method is impracticable : The 
rods have to be so thick. A cone 
operating on the same principle 
would require a base to height ratio 
of about 1:1; it would be resistive 
over a very wide frequency range 
(about 2:1). 

Impedance Compensation 

The basic components of an an- 
tenna that presents a nearly con- 
stant terminal impedance to its 
transmission line, and therefore 
preserves its efficiency of energy 
transfer to the line, are shown in 
Fig. 1. The quarter -wave stub is a 
parallel resonant circuit presenting 
a high terminal resistance at res- 
onance, a capacitive impedance 
above resonance and an inductive 
impedance below resonance. The 
half -wave dipole is a series resonant 
circuit presenting a low terminal 
resistance at resonance, an induc- 
tive impedance above, and a capac- 
itive impedance below. When these 
two impedances are properly pro - 

300 -OHM 
LINE TO 

'RECEIVER 

DIRECTION TO STATIONS- 

-17 
30 60 

[.-21-41.-- 21-.1 

ANTENNA CONSTRUCTED OF FLAT COPPER 
STRIP (ALL DIMENSIONS IN INCHES) 

FIG. 2-Wideband end -fire array (dimen 
sions are for an experimental version used 

under a rug indoors) 
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THE ELECTRON ART (continued) 

portioned and combined, they can 
be made to present a nearly con- 
stant resistive impedance over a 
wide band. 

The principle can be used in an 
array consisting of receivers of dif- 
ferent lengths to improve the sen- 
sitivity throughout the entire band, 
giving a system such as that of Fig. 
2. The array presents a low im- 
pedance and maintains its sensi- 
tivity over a wide range. The im- 
pedance matching section was 
found to improve the performance. 

The system is an end -fire array; 
its high directivity provides dis- 
crimination against ghosts. Any 
number of elements can be used, 
the directivity increasing with the 
number of elements. In designing 
the array, both factors (wave sen- 
sitivity and impedance matching) 
should be given equal attention to 
obtain optimum results. Several 
such arrays can be combined to 
further improve the performance. 

Industrial Magnetron 
DIELECTRIC HEATING depends on 
developing high power at high 
voltage across the material to be 
heated. However, the voltage is 
limited by arcing across the work. 
Hence continuous power is re- 
quired for this application. The 
pulsed magnetron previously de- 
scribed briefly (ELECTRONICS, p 
194, Dec. 1947) was developed by 
the British Thomson -Houston Co. 
for radar, not dielectric heating. 

SURVEY OF NEW TECHNIQUES 

MULTITRACK RANGE (MTR), devel- 
oped in Australia as a modification 
of Gee, simplifies the equipment 
in an airplane. With hyperbolic 
tracks, as produced by such sys- 
tems as Gee, either the navigator 
or the airborne navigation equip- 
ment must perform a computation 
to convert the indication into a ra- 
dial track. With MTR the tracks 
are practically straight radials at 
distances beyond 10 miles from 
the master and slave station pair. 
This pair, operating on 200 mc, are 
only 10 miles apart. Because pulses 
are used the system is unaffected 
by reflections, however, it has two 
blind regions 180 deg apart. 

GENERAL ELECTRíC 
setae Y1Yt ui[WWIt trrt 

7*. 

SQUARE. 
WAVE 

atIMATOR 
TYPE YGL-1 

DESIGNED to produce a square wave of excellent form, this 
equipment meets the rigid requirements of research and de- 

velopmental laboratories, industry and educational institutions. 

It has a wide fundamental frequency range, is highly stable 
and may be mounted either in a cabinet or rack. 

PULSE CHARACTERISTIC: Rectangular wave output, with 
a 25% negative pulse. 

RISE TIME: Approximately .3 microsecond. 

FUNDAMENTAL FREQUENCY RANGE: Six overlapping 
ranges, to give continuous coverage from 5 to 125,000 
cycles. 

OUTPUT VOLTAGE: Variable from 0-5 volts; fixed out- 
puts at 5, 10, 15, 25, 50 and 75 volts. 

OUTPUT IMPEDANCE: 100 ohms at 5 volts, approxi- 
mately 20 ohms, volts at all outputs. 

SYNCHRONIZATION: A "sync" input level control is 
provided. 

For complete information on this unit and other G -E Precision 
Equipments write: General Electric Company, Electronics Park, 
Syracuse, New York. 

GENERAL ELECTRIC 
165.GI 
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NEW PRODUCTS (continued) 

A DYNAMO 
AMONG 

DYNAMIC MICROPHONES 

Here is the microphone in its class- 
a high -output moving -coil dynamic 
that was designed to outperform... 
outsmart ... outlast even higher 
priced microphones. The "Sono - 
dyne" features a multi -impedance 
switch for low, medium, or high 
impedance -plus a high output of 52 

db below 1 volt per dyne per sq. cm. 

It has a wide range frequency re- 
sponse (up to 10,000 c. p. s.) and 
semi -directional pickup. Mounted 
on swivel at rear, can be pointed 
900 for non -directional pickup. 

The "Sonodyne" is ideal for all 
general purpose use, including pub- 
lic address, communications, record- 
ing, and similar applications. 

Shun Patenta Pending 

SHURE 

e 

Multi -Impedance 
Switch for 

LOW, MEDIUM, 
or HIGH 
Impedance 

HIGH OUTPUT 
(-52 db) 

WIDE RANGE 
FREQUENCY 
RESPONSE 

(up to 10,000 c. p. s.) 

MODEL "51 CODE: RUMON 

LIST PRICE ... $37.50 

SHURE BROTHERS, INC. 
Microphones & Acoustic Devices 

225 W. HURON ST., CHICAGO 10, ILL. CABLE ADDRESS: SHUREMICRO 

12,000 cps and noise reduction more 
than 25 db. It has a 10 -watt power 
output. 

Baseline Generator 
GLOBE PRODUCTS CORP., 870 Maple- 
wood Ave., Bridgeport 5, Conn. The 
Baseliner is a recently developed 
device that provides a baseline in 

visual alignment systems by restor- 
ing the cro amplifier to its zero in- 
put operating condition for 180 
degrees of the modulation cycle. 

Signal Generator 
BOONTON RADIO CORP,,, Boonton, 
N. J. Type 211-A signal gener- 
ator is designed for testing and 
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NEW PRODUCTS (continued) 

calibrating omnirange radio receiv- 
ing equipment operating in the 
range from 88 to 140 megacycles. 
The equipment comprises an r -f 
assembly, modulator and oscillator, 
panel and meter, and external dual 
regulated power supply. 

Evaporation Plater 
L. L. CONSTANTIN & Co., 253 
Crooks Ave., Clifton, N. J. The 
machine illustrated is used for plat- 
ing metals and metal fluorides in a 

vacuum by evaporation. It finds 
application in base plating quartz, 
mica, and ceramics. Production of 
crystal oscillators to frequency is 
better than 180 units per hour. 

Single-Sideband Selector 
GENERAL ELECTRIC Co., Syracuse, 
N. Y. Type YRS-1 single-sideband 
selector was designed to provide 
improved reception in crowded am- 
ateur and communications radio 
bands without affecting quality of 
received signal. The device has 
four pushbuttons, one for dual- 
sideband reception with reinforced 
carrier, one for normal reception 
and one for selection of each side - 
band. It is intended for use with 

Whether you measure your vacuum 

requirements in inches or fractions of 

microns, Kinney Vacuum Pumps will 

work FAST to produce the degree of 

nothingness you require. This high 

pumping speed, plus the ability to 

produce low absolute pressures day 
after day, make Kinney Pumps the 

first choice in Industry for vacuum 

process applications. Unique rotating 
plunger design and generous open- 

ings, with positive oil seal between 

rotating parts, contribute to Kinney's 

exceptionally rapid pump down and 

long life. Whatever your low pressure 

requirements, there's a Kinney High 

Vacuum Pump to give efficient, de- 

pendable service - exhausting lamps 

and tubes, dehydrating foods, pro- 

ducing drugs, sintering alloy metals, 

coating lenses and performing count- 

less other low pressure operations. 

Ask for Catalog V45. 

Kinney Single Stage Pumps 
are available in 8 sizes with 
displacements from 13 to 702 
cu. ft. per min. Will test to 
low absolute pressures of 10 
microns or better. 

Kinney Compound Pumps are 
available in 2 sizes with dis- 
placements of 15 and 46 
cu. ft. per min. They regularly 
maintain low absolute pres- 
sures to 0.5 micron or better. 

KINNEY MANUFACTURING COMPANY 
3565 WASHINGTON ST., BOSTON 30, MASS. 

Nevi York Chicago Philadelphia Los Angeles San Francisco 

FOREIGN REPRESENTATIVES 
GENERAL ENGINEERING CO. (RADCLIFFE) LTD., Station Works, Bury Road, 

Radcliffe, Lancashire, England 
HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. I. Australia 

W. S. THOMAS & TAYLOR PTY., LTD., Johannesburg, Union of South Africa 

WE ALSO MANUFACTURE LIQUID PUMPS, CLUTCHES AND BITUMINOUS DISTRIBUTORS +.`. 
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NEW PRODUCTS (continued) 

any receiver having an intermedi- 
ate frequency of about 455 kc and 
operates on 105 to 125 volts, 50 or 
60 cycles power at 60 watts. 

Voltage Stabilizers 
RAYTHEON MFG. CO., Waltham, 
Mass., introduces the VR -6000 line 
of automatic a -c line voltage stabi- 
lizers. The units are designed to 

stabilize fluctuating voltage to 
within 0.5 percent. Varying input 
voltage can be stabilized within 
0.05 second. The line can be pro- 
cured in standard catalog models 
or custom -engineered designs. 

Plastic Tubing 
WILLIAM BRAND AND Co., 276 
Fourth Ave., New York 10, N. Y. 
A new thermoplastic tubing type 

Rel-16-A can be used continuously 
at 105 C. Porosity has been 
reduced to a minimum. 

Thermal Timer 
GEORGE ULANET CO., 414 Market St., 
Newark 5, N. J., has added a new 
manual reset thermal timer to its 

,V 
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DEPENDABLE 
SOURCE for 

LAMINATIONS 

HOUSINGS 

-CONTACTS 

LUGS 

and Miscellaneous 

METAL STAMPING 

PARTS 

We have designed for and supplied 
the radio industries for many years. 
Our experience can prove valuable 
to you whether you require standard 
parts or specially designed parts to 
meet definite specifications. Let us 
cooperate with you. 

Deliveries depend on availability 
of materials 

STANDARDITI'D PARTS 

POR THY TRANSP(ARAPR. 

AND RADIA INTS:RTRIr3 

NEW 

CATALOG 
YOUR GUIDE TO 

QUALITY . . 

Send for 
Your Copy 

KOBZY 
TOOL CO. 

1539 DAYTON ST. 
CHICAGO 22. ILLINOIS 

For heating water, oils, paraffin, 
chemicals, etc. 

VULCAN 
ELECTRIC 

IMMERSION 

HEATING 

UNITS TYPES 
of FLANGES 
"Bolt On" 
Pipe Thread 
Straight Thread. 

Single and three heat with va- 
rious metal casings. Complete 
with gaskets, terminal cover. etc. 

A new VULCAN Electric Immersion Heater is especially 
designed for melting fats, greases and similar compounds. 

VULCAN ELECTRIC COMPANY 
DANVERS 10, MASS. 

Makers of a wide variety of Heating Elements for assembly into manu- 
facturers' own products and of Heating Specialties that use electricity. 

.444 
ENAMELED 

MAGNET WIRE 
Much of the success of this 

Hudson Wire product is due to a 

new coating method that gives a smooth, 
permanently -adherent enameling. Mercury -process tests guaran- 
tee perfect uniformity; great tensile strength assures perfect 
laying even at high winding speeds. Especially adaptable for 
reduction in coil dimensions without sacrificing electrical values. 

Our engineering and design facilities are at your 
/ disposal - details and quotations on request. 

HUDSON WIRE COMPANY 

I « ' ji 
CONNECTICUT 
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INDUSTRIAL SOCKETS 
The advanced design of these sockets and 

the well known high integrity of Amphenol 
materials and production can save you thou- 
sands of dollars in "down -time." Another 
economy is the speed and simplicity of instal- 
lation wiring. And these Amphenol sockets 
are safe-they guard highly trained workers 
and valuable tubes, so don't rely on make- 
shift equipment! 

Included in the wide Amphenol industrial 
tube socket line is the Super Jumbo 4 pin 
socket for top or bottom mounting. The 
exclusive Cloverleaf contacts provide four full 
lines of contact with tube pins to carry heavy 
current loads. Outstanding in performance 
they are equally attractive in appearance- 
quality on all counts! 

So insist on Amphenol when you buy. Write 
today for complete and well illustrated speci- 
fications. 

AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue, Chicago 50, Illinois 

COAXIAL CABLES AND CONNECTORS INDUSTRIAL CONNECTORS. FITTINGS AND 

CONDUIT ANTENNAS RADIO COMPONENTS PLASTICS FOR ELECTRONICS 

NEW PRODUCTS (continued) 

line of electric heat control prod- 
ucts. The unit is activated by a 
heater element which is wound on 
the bimetallic strip. Timing range 
is from 20 seconds to 3 minutes. 
Suggested applications are standby 
power plants, process control pan- 
els, and the like. 

Microwave Generator 
LERU LABORATORIES, INC., 360 
Bleecker St., New York 14, N. Y. 
Designed for use in schools and 
training programs the 60 -kw, 3 -cm 
magnetron generator has a switch 
selection of six different pulse rates. 

Also featured is a built-in c -r scope 
and a selector switch for coding 
pulses. 

Control Console 
ALLEN B. DUMONT LABORATORIES, 

INC., 42 Harding Ave., Clifton, 
N. J. Type TA -129-A television 
transmitter control console fea- 
tures a 12 -inch picture monitor and 
power supply, line and frame wave- 
form monitors, station monitor re - 
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NEW PRODUCTS (continued) 

ceiver, visual frequency monitor 
and all necessary visual and aural 
meters. It can be adapted for use 
with any make or model trans- 
mitter. 

Breadboard Servo 
SERVOMECHANISMS, INC., 142 Mine- 
ola Boulevard, Mineola, N. Y. The 
apparatus illustrated allows quick 
and accurate trials of var_ous servo 

systems. Shafts, gears, spacers, 
and other components are described 
and priced in a catalog just issued. 

Television Rehearsal 
Equipment 
TELEVISION PROJECTS, INC.., 24 Wal- 
nut St., Newark, N. J. Type 148-C 
television studio rehearsal equip- 
ment illustrated comprises camera, 

Radiation 
instrumentation at its finest 

Gamma Radiation Survey Meter 
Model 247A 

A compact portable instrument de- 
signed to cover four ranges of gamma 
radiation intensities, 2.5-25-2500 
milliroentgens (1/1000 r) per hour. 
The most sensitiye range approxi- 
mates that of a Geiger instrument and 
is inherently more stable. The ioniza- 
tion chamber and meter are her- 
metically sealed, and the case is water- 
tight. Die castings have been used 
wherever possible for unusual rugged 
construction. 

Beta and Gamma Survey Meter 
Model 263A 

A portable Geiger -Mueller Counter 
for extreme sensitivity, capable of 
detecting individual ionizing par- 
ticles. The instrument has three full 
scale ranges of 20.0-2.0-0.2 milli - 
roentgens per hour measured with 
gamma radiation from radium. 

Victoreen Minometer 
Model 287 

The Minometer provides a prescrip- 
tion for computing daily, the amount 
of radiation exposure. It consists of a 
small compact string electrometer 
and an ionization chamber designed 
in the shape of a fountain pen to be 
carried conveniently in a coat pocket. 
The chamber value is 0.2 r full scale 
when checked against the calibrated 
scale in the electrometer. 

Dept. A. 

For twenty years our exclusive busi- 
ness has been the development and 
design of instruments and com- 
ponents used in the measurement of 
gamma and x-radiation. We welcome 
your inquiries on any phase of radia- 
tion measurement. 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 
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NEW PRODUCTS (continued) 

supply problems got you all at sea 2 

Air Express is the fastest service you 
can buy. Use it regularly to ship and 
receive supplies, equipment and parts. 
It solves your snortage problems in a 
matter of hours. 

Air Express shipments go on all 
flights of the Scheduled Airlines. 
There's no waiting around with this 
speedy 24 -hour service. Special pick- 
up and delivery is included at no extra 
cost, and Air Express rates are low. It 
pays to standardize on Air Express. 

Call on Air Express 

specify Air Express -World's fastest shipping Service 

Low rates-special pick-up and delivery in principal U. S. towns and 
cities at no extra cost. 
Moves on all flights of all Scheduled Airlines. 

Air -rail between 22,000 off -airline offices. 

True case history: Dallas motor repair shop regularly gets supplies by 
Air Express. Keeps equipment rolling. Typical shipment: 60 -lb. carton 
of rubber hose picked up in Indianapolis 5 P.M., delivered 9:30 A.M. 
following day. 777 miles. Air Express charge only $14.74. Any dis- 
tance similarly inexpensive. Phone Air Express Division, Railway 
Express Agency, for fast shipping action. 

/IR;,/ i EXPR ES 

Ó'E13 THERE Fh5T 

Rates include pick-up and delivery door 
to door in 0.1 principal towns and cities 

AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 

SCHEDULED AIRLINES OF THE U.S. 

studio control console, and all neces- 
sary circuits for school demonstra- 
tion, or program planning use. A 
brochure is available. 

End -Window Counter 
INSTRUMENT DEVELOPMENT LABO- 
RATORIES, 229 W. Erie St., Chicago 
10, Ill. Model D31 Geiger tube has 
an all -glass envelope with a mica 
window at the end, and is a sym- 
metrical cylinder either with or 
without a socket which can be pro- 

vided if desired. It has a plateau 
from 1,100 to 1,300 volts, with a 
slope of 3 percent per hundred volts. 

Mercury Relay 
EBERT ENGINEERING & MFG. Co., 
185-09 Jamaica Ave., Hollis 7, L. I., 
New York. The three -pole norm- 
ally -open or normally -closed mere - 

R 

.en pN. rrs. iYr. L. L. r T. 

ury relay illustrated will handle 
loads up to 10 hp at 440 v a -c. 

Small Volume Control 
CLAROSTAT MFG. CO., INC., 130 
Clinton St., Brooklyn, N. Y. A 

s. 

G 
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"YEW 
TERMINALS 
JOIN THE 

CTC LINE 

Hollow lugs speed wiring from top or 
bottom of terminal board. 

Lugs shown actual size. Notice the midget 
split lug for hearing aids and other small - 
space applications. Ask for prices by 
code number. 

These new CTC terminal lugs for 
quick, easy, neat connections are 
typical of the broad line in midget, 
short, turret, double -end and split 
types ... in sizes to meet widely 
varying needs. They're all strongly 
made of quality brass, heavily silver 
plated; yet they're free from surplus 
metal that would draw heat and slow 
down soldering. Their tolerances are 
uniform enough for automatic 
swaging. And, of course, like all CTC 
components and hardware, they're 
guaranteed for materials and work- 
manship! 

CUSTOM SERVICE 

Chances are you'll find the terminal 
lugs you need in the CTC standard 
line. It's wise to check first. If not, 
CTC will custom -engineer lugs to 
your specifications. A discussion of 
your requirements will not obligate 
you in any way. 

e `i 
Swager 

-'itlf1I Ìl 
Coil 

-GI-i 
Double -End 

Short 

Terminal 
Board 

CrrcYrfoosa oè r/'f,atduhd 
T he rircuhamteed 

Caw feanen.fa 

CAMBRIDGE THERMIONIC CORPORATION 

437 Concord Avenue, Cambridge 38, Mass, 

TEST TV TRANSMISSION 
* and RECEPTION * 

New 
TELEQUIP 

be used 

SYNC GENERATOR 
and MONOSCOPE 

with 
Monoscope Picture Generator 

and Distribution Panel 
Produces regular pictures used with TV trans- 
mitters. Gives synchronizing, driving and 
blanking signals for testing, research and 
development work, with monoscope controls 
and distribution signals for use at various 
points of testing. 

Invaluable to manufacturers of TV receivers 
and broadcasting units for checking faults not 
likely to be observed by other methods. Can 

at transmitting stations as auxiliary unit. Available either 
in combination or as separate units. 

Now used exclusively by many leading manufacturers of tele- 
vision equipment. 

Send for this illustrated monograph completely describ- 
ing the new Telequip Sync Generator and Monoscope. 

TELEQUIP RADIO COMPANY 
1903 +OUTH WASHTENAW AVENUE CHICAGO 8, ILLINOIS 

ZOPHAR and 
Emulsions 

Waxes, 
Compounds 

Materials for potting, dipping or impreg- 

nating all types of radio components or all 

kinds of electrical units. Tropicalized 
fungus proofing waxes. Waterproofing 
finishes for wire jackets. Rubber finishes. 

Inquiries and problems invited by our 
engineering and development laboratories. 

Zophar Mills, Inc. has been known for its dependable service and 

uniformity of product since 1846. 

ZOPHAR MILLS, Inc. 
ESTABLISHED 1846 

117 26th STREET, BROOKLYN 32, N. Y. 
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Now, one crystal holder for your 
new applications. A development 
of many years, this hermetically 
sealed, miniature crystal holder is 

designed to cover a frequency 
range from 1 to 75 Mc and can 
be made to tolerances as close as 
plus or minus .0002%. Supplied 
with either pins or wire leads, this 
new crystal holder will supplant 
the multitude of holders now used 
in your circuits. Standardize with 
the RH -7 ! 

REEVES + HOFFM A N 
CORPORATION 
CHERRY ANP NORTH STREETS CARLISLE, PA. 

NEW PRODUCTS (continued) 

small compact carbon volume con- 
trol can be obtained with or with- 
out switch. Standard units are 
available in 0.25, 0.5, 1.0 and 2.0 
megohm values, with the Z audio 
taper. 

Resonant Relays 
STEVENS -ARNOLD CO., 22 Elkins 
St., South Boston, Mass. The new 
hermetically -sealed resonant relays 
are used in low-level circuits where 
a change in leakage resistance 

might be important. They operate 
only when energized at a prede- 
termined frequency. Catalog 116 
gives description and specifications. 

VTVM 
HEWLETT-PACKARD Co., 395 Page 
Mill Road, Palo Alto, Calif. Model 
400C vacuum tube voltmeter pro- 
vides readings from 0.1 millivolt to 
300 volts in the frequency range 
from 20 cycles to 2 megacycles. A 
special output terminal permits 
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NEW PRODUCTS (continued) 

use of the new device as a stabilized 
amplifier. Full details are avail- 
able. 

Pulpit Mike Stand 
SPECIAL PRODUCTS CO., Silver 
Spring, Md. A new model portable 
adjustable microphone stand can 
be attached to pulpit or table. The 
top underside of the clamp is felt - 

lined and an upright rod, held in 
position by a thumb screw, is ad- 
justable up to ten inches. The 
universal joint in the center per- 
mits a 2 -foot horizontal boom ex- 
tension with locking at any angle 
selected. Price is $13.95 list. 

Pickup Amplifier 
COLLINS AUDIO PRODUCTS CO., INC., 
P. 0. Box 368, Westfield, N. J. 
Model 1-A amplifier can be used 
with a variety of types of magnetic 
pickup cartridges. It consists of a 

PICKERING REPRODUCERS 

THE PICKERING MODEL 161M PICKUP incorporates all of the require- 
ments for the finest possible reproduction of lateral records and 
transcriptions. It is extremely rugged and absolutely stable, ensuring 
long trouble -free service with minimum record wear. TECHNICAL 

SPECIFICATIONS include: Perfectly polished diamond stylus with .0025" 
radius; other radii available on special order at no extra cost * * 
Correctly offset head gives negligible trcdcinig error * * Extremely 
rugged, may be scraped across records or dropped from full height 
without damage to pickup * * Tracking pressure adjusted at factory 
to 14-18 grams * * No measurable effect of temperature, humidity 
or age * * Equalized output level -60 dbm * * Frequency response 
flat within 1 db from 30 to 15,000 cycles per second * * Back- 
tracking will not affect either pickup or record** Convenient finger 
grip permits rapid accurate cueing * * Optimum combination of 
counterweight and spring permits excellent performance on warped 
records * * Convenient to mount, occupies least space of any 
transcription reproducer * * No measurable intermodulation or 
harmonic distortion * * Adaptable for to"ntables from 1" to 21/2" 
high * * UNCONDITIONALLY GUARANTEED. 

THE PICKERING Model 163A EQUALIZER 

'1. Flot high frequency response to over 
15,000 cycles per second. Low frequency 
rise to give full compensation from 500 
to 40 cycles. 

2. Flat high frequency response. Low fre. 
quency response approximately 5 db be- 

ta low position 1. 

o3. For NAB or Orthocoustic transcriptions. 
8. L. Low frequencies some as position 2. High 

frequencies sharply attenuated to reduce 
surface noise. Attenuation starts of 4000 
cycles. 

5. Low frequencies same as position 1. High 
frequencies same os position 4. 

THE PICKERING Model 125H 
EQUALIZER -AMPLIFIER for use 

with model 120M PICKERING CAR- 

TRIDGE REPRODUCER - it compensates 

for average recording characteristic, 
raises output voltage to as high as ob- 

tainable from crystal pickups, operates 

from the power supply of amplifier or 

radio set, saving cost of separate power 

supply, very simple to install. 

MADE to a tolerance of ± 1 db, 

provides five different lateral 

characteristics to equalize properly 

all types of records and transcrip- 
tions. It is designed for use with 

250 to 600 ohm input circuits 
at a level of -60 dbm. 

Hum pickup is less than -120 dbm. 

The model 161M PICKERING PICKUP 

with a 163A EQUALIZER is so 

free from distortion of all kinds 

that it may be used as a 

standard for measurement. 

THE PICKERING 

Model 120M 

CARTRIDGE REPRODUCER 

A compact version of the PICKERING 

PICKUP for high quality reproduction, 

it fits into any arm which 

will accommodate a standard cartridge 

and affords the cleanest and smoothest 

response ever achieved. Its Frequency 

Response is ± 2 db, 40.10,000 cps 

...its Waveform Distortion is 1 percent 

maximum ... its Output Level is 

70 millivolts ± 2 db ... its Tracking 

Pressure is 15 grams maximum at 

40 and 10,000 cps. NO OTHER 

PICKUP CAN MATCH THE PERFORMANCE 

OF THE PICKERING MODEL 120M 

Oceanside, Long Island, N. Y. 
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Western Union's new Telefax Receiver, the Desk -Fax model, is a 

compact facsimile telegraph sending and receiving system for desk 

use. Accurate timing is one of the fundamentals of its ingenious 

operation and the new device is wired for dependable Haydon timing. 

A 7-1600 series motor is used to drive the scanning stylus from left to 

right by means of a drum and cord. The synchronous motor opera- 
tion permits constant speed stylus movement and both sending and 

receiving units run at the same speed. 

Western Union pioneers in communications, Haydon in the science of 

timing . . . developing devices and motors which make possible 

progress in all fields of industry. In addition to producing timing 
motors and a wide range of standard timers, Haydon also specializes 
in design engineering and production of custom-built timing devices 

for specific volume applications. Wherever timing is important, Haydon 
is ready to assist. 

Wire or write for a Haydon representative to call. If it's time for 
timing, it's time for Haydon. An Engineering Data Catalog is available. 
For quick reference, see Haydon Catalog, Sweet's File. 

WRITE 2408 ELM STREET, TORRINGTON, CONNECTICUT 

MANUFACTURING COMPANY, INC. 

TORRINGTON CONNECTICUT 
HARNESS TIME TO YOUR PRODUCTS 

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 

NEW PRODUCTS (continued) 

small metal shield can with an 
octal -plug base measuring 1ix2x2i 
inches in which is wired the com- 
plete equalizing circuit including 
vacuum tube. The unit requires 
no long cable but may be plugged 
into a tube socket. Requirements 
are 0.3 amp at 6.3 v, 2 ma at 250 v. 

output averages 0.5 to 1.0 volt. 

Millivolt Meter 
MILLIVAC INSTRUMENTS, Box 3027, 
New Haven, Conn. Model MV -17A 
vacuum tube millivoltmeter for 
d -c has a magnetic modulator that 
converts the incoming signal to a 
120 -cycle wave that is then ampli - 

fled. Lowest range is 0 to 1 milli- 
volt with 6 megohms input imped- 
ance. Top range is 0 to 1,000 volts 
with 60 megohms input impedance. 
Bulletin II -105 gives details of this 
equipment that opens up new 
measurement techniques. 

Mnititnrn Dial 
THE HELIPOT CORP., 1011 Mission 
St., South Pasadena, Calif. The 
Duodial is a multiturn dial devel- 

PRIMARY DIAL .ItCnotrs rutp. SECONDARY DIAL .r 
bunu7 p r.renn n! tSnfr. number of ,urers o! prinary 
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GENERAL INSTRUMENT CORP. 

AND 

AIR KING PRODUCTS, INC. 

Join the Manufacturers 

Served by HOWARD W. SAMS 

MORE AND MORE RADIO 

MANUFACTURERS ASSIGN 

THEIR SERVICE DATA MANUAL 

PREPARATION TO THE 

HOWARD W. SAMS LABORATORIES 

The full facilities of the laboratories of 
the Howard W. Sams Manufacturers' 
Division are available to manufacturers 
of AM, FM and Television Receivers 
Record Changers; Recorders; Intercom 
units; Power Amplifiers, and kindred 
electronic equipment, for the preparation 
and publication of their service data 
manuals. 
The Sams' Service offers you the prepa- 
ration of complete, accurate, logical 
service data, relieving your service and 
engineering divisions of burdensome de- 
tail, and effecting significant economies 
in preparation and printing costs. 
Our staff of service engineering spe- 
cialists are ready to prepare from thor- 
ough analysis of the actual equipment, 
the following data : Text materai, cover- 
ing construction, operation, installation 
and service procedure; compilation of 
parts lists and specifications; clear, ac- 
curate schematic diagrams based on the 
exclusive PHOTOFACT "Standard No- 
tation" system; "exploded" views and 
full photographic coverage of the prod- 
uct. Production experts supervise the 
final preparation and publication of 
data. 

NOW SERVING THESE CLIENTS: 

We are at present serving a considerable 
industry group. Service manuals and 
data have been satisfactorily prepared 
(with many others in work) for: 

Brush Development Co. 
Colonial Radio Corp. 
Crescent Industries 
Emerson Radio & Phonograph 
General Electric Co. 
The Hallicrafters Co. 
Lear, Inc. 
Meissner Mfg. Co. 
Milwaukee Stamping Co. 
Montgomery Ward & Co. 
Sears Roebuck & Co. 
Telequip Mfg. Co. 
V -M Corporation 
Wire Recording Corp. of America 

Specimens of our work are available on 
request. You inquiries are invited. Our 
representative will gladly call on you to 
explain the entire service. Address your 
inquiries to our Manufacturers' Division. 

HOWARD W. SAMS & CO., INC. 
Indianapolis 7, Indiana 

Publishers: PHOTOFACT Folder Sets and 
Volumes; "Automatic Record Changer Service 
Manual"; "Dial Cord Stringing Guide": 
"Radio Receiver Tube Placement Guide": 
"Radio Industry Red Book". Other Volumes 
in preparation. Complete data on request. 

SYNTHETIC SAPPHIRE 

Has High Electrical Resistance 
LINDE synthetic sapphire offers specific advantages for 
electronic uses. Sapphire maintains these properties at 
elevated temperatures. 

Dielectric Constant 
T, Point 

(Temperature at which 
resistance becomes 1 utegohtn) 

Melting Point 
Thermal Conductivity 

(cal. sec. -1 cm. -1 deg. 
at 500 deg. C.) 

Thermal Expansion Coefficient 
(per deg. C. x 106 at 1,000 deg. C.) 

Half -Boules, weighing 
up to 150 carats 

Rods, 0.)65 -in. 
to 0.125 -in. diameter 

7.5 to 10 
1 214 deg. C. to 1,231 deg. C. 

2,030 deg. C. 
0 015 

3 to 9 0 

Write for the LINDE Synthetic 
Sapphire Technical Data Sheet No. A-1. 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street í1l' New York 17, N. Y, 

In Canada: 
Dominion Oxygen Company, Limited, Toronto 

The Nord "Linde" is a trade -mark of The Linde Air t'roducta G:mpanv 

Over 20 years of fabricating experience 

BAKELITE 
SHEETS, RODS, TUBES. 

BAKELITE AND FIBRE FABRICATED PARTS. 

PUNCHING, DRILLING, MILLING 
AND ENGRAVING 

Mail Us Your Prints or Samples for Quotations 

ELECTRICAL INSULATION CO.,INC. 
12 VESTRY ST., NEW YORK 13, N. Y. 
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Specially developed for recording in flight, the 
TYPE S12 -A OSCILLOGRAPH and the TYPE OA -2 GAL- 
VANOMETER are ideal for operation under acceleration 
or vibration. 

The TYPE S12 -A OSCILLOGRAPH is a complete 
instrument with internal governor motor, gear -driven 
record, timing device, record numbering, automatic 
record -length control, and record footage indicator. 
Rigid cast aluminum case has carrying strap, measures 
only ten inches wide by 18 inches long, and weighs 
only 35 pounds. 
Fully described in Technical Bulletin SP -167 A 

The TYPE OA -2 GALVANOMETER can be sup- 
plied in' 66 different combinations of sensitivity and 
natural frequency, for accurate recording up to 6000 
cycles per second. The OA -2 is the only galvanometer 
suitable for use under extreme vibration or acceleration. 
Fully described in Technical Bulletin SP -156 A 

The TYPE MRC-12 STRAIN GAGE CONTROL 
UNIT is the smallest complete six -channel static - 
dynamic strain gage amplifier and balancing unit in 
existence. Complete with carrying strap, batteries, 
six amplifiers, six balancing boxes, and 2000 -cycle 
oscillator, the MRC-12 weighs only 42 pounds. 
Fully described in Technical Bulletin SP -177 A 

44 INSTRUMENT COMPANY. 
1315 50. CLARKSON STREET DENVER 10, COLORADO 

NEW PRODUCTS (continued) 

oped for use with helical potentiom- 
eters but having other applica- 
tions as well. It consists of a 
primary knob -dial geared to a con- 
centric turns-indicating sec- 
ondary dial and requires a panel 
space only two inches in diameter. 

Predetermined Counters 
POTTER INSTRUMENT CO., INC., 
136-56 Roosevelt Ave., Flushing, 
N. Y. A new line of multiple - 
sequence counters use four -tube 
counter decades and are designed 
to predetermine any number of 
selected counts occurring in se- 

quence. Pictured here is the three - 
sequence unit which will predeter- 
mine three different counts that 
occur in sequence, each of which 
can be any number from 1 to 
10,000. Output cc:-isists of three 
high-speed mercury -type relays. 

Dise Recorder 
REK-O-Kur Co., INC., 38-01 Queens 
Boulevard, New York, N. Y. A 
new 12 -in. disc recorder, illus- 
trated, has a dual speed turntable, 

C 
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NEW PRODUCTS (continued) There's Food for Thought for You in- 
overhead feed mechanism, and self- 
contained 8 -in speaker. 

Paper Tubulars 
AEROVOX CORP., New Bedford, 
Mass. The recent paper tubular 
capacitors feature new design, 

Aerolene impregnant and Duranite 
casing. The line is moisture -proof 
and designed for climatic extremes. 

Rotary Solenoids 
G. H. LELAND INC., 118 Webster 
St., Dayton 2, Ohio. The Ledex 
no. 7 and no. 8 rotary solenoids 
were designed to produce torques 
of 25 and 50 pound -inches, respec- 
tively. A choice of wire sizes from 
no. 13 to no. 35 represents d -c 

operation from 6 to 550 volts. Rec- 
tifiers can be supplied, as acces- 
sories, for solenoid operation on 
a -c. 

Regenerative Preselector 
BABCOCK RADIO ENGINEERING, INC., 
6164 Sepulveda Blvd., Van Nuys, 
Calif. Model P2A regenerative 
preselector has a 4 -band range of 

The eaae ai die 144,1a44444:1 

Purchasing Agent: "I thought this was a first class place to 
eat. Just look -- paper napkins!" 

Chief Draftsman: "You should talk! Over at the plant you 
expect my department to produce useful drawings on 
perishable tracing paper instead of permanent Arkwright 
Tracing Cloth!" 

As vital as each expertly drawn plan, is the material 
which receives, reproduces and preserves it. For this 
important purpose, the matted fibers of paper cannot 
compare with the selected, uniform, new cotton fibers 
woven and bonded into Arkwright Tracing Cloth! 
Use Arkwright, even for preliminary or one -job draw- 
ings that may be urgently needed for future use or 
reference. That's the safer, thriftier way! 

Prove to yourself the extra worth and work ability 
of Arkwright for all drawings. Send for generous 
working samples. Arkwright is sold by leading draw- 
ing material dealers everywhere. Arkwright Finishing 
Co., Providence, R. I. 

The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 

1. Erasures re -ink without feathering. 
2. Prints are always sharp and clean. 

3. Tracings never discolor or go brittle. 
4. No surface oils, soaps or waxes to dry out. 

5. No pinholes or thick threads. 

6. Mechanical processing creates permanent 
transparency. 

ARKWRIGHT 
TRACING CLOTHS 
AMERICA'S STANDARD FOR OVER 25 YEARS 
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Now Electrical Impulse Recording is 

Yes, Brush oscillographs draw ins?crnt pictures of electrical 
impulses. Eliminate delays and trouble when you want 
accurate, permanent, ink -on paper recordings. 

Recordings of strains, pressures and countless electrical 
phenomena can be made over a frequency range of D.C. to 

100 c.p.s. Today Brush Oscillographs are available in 
Single, Double and Six Channel models. The magnetic Pen 
Motor is available separately for incorporation into equip- 
ment such as medical. geophysical and other highly 
specialized designs. Whenever desired, recordings may be 
stopped for notations on chart -paper. 

THE 

Brush Model BL -913 £.0 Amplifier. Well 
adapted io the measurement of static 
or dynamic phenomena such as tem- 
perature, light, pressures, strains, sac. 

Write today for detailed bulletin 

DEVELOPMENT COMPANY 

3345 Purkíns Avenue Claveloed 1s. Ohio. U.S.A. 

NAACNETIC RECOFDäiG DIV. ACOUSTIC PRODUCTS DIV. 

INDUSTRIAL INSTRUMENTS DIV. CRYSTAL DIVISION 

Canadian Representatives: A. C. Wicl.man (Canada) Lid. P. 0. Box 9, Station N, Toronto 14 

NEW PRODUCTS (continued) 

10, 11, 15 and 20 meters; and gen- 
eral coverage is from 13 to 40 mc. 
It uses miniature 6AU6, 6J6 and 
also VR150 tubes. Net price is 
$27.50. 

Snap Action Switch 
ACRO ELECTRIC CO., 1316 Superior 
Ave., Cleveland 14, Ohio. Snap - 

action switches rated by Under- 
writers Labs at 15 amp, 125 volts, 
or 7.5 amp, 250 volts a -c are avail- 
able in two sizes as shown. 

D -C Tinting Motor 
A. W. HAYDON Co., Waterbury, 
Conn. Series 6400 d -c and 11400 
a -c time delay relays have a plane- 
tary differential and capstan -type 
clutch mechanism which is de- 

igned to drive the switch actuat- 
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This little 

FOCUS COIL 
saves money 

ECONOMY in building tele - 
vision sets is important and 

the General Electric Focus Coil 
points the way to important 
savings in manufacturing. 

The G -E Focus Coil re- 
quires less current - per- 
mitting the use of lower - 
priced power supplies. 

2 It is a combination of the 
new G -E Alnico 6 perma- 
nent magnet and an 
electro -magnet. 

3 It is simple to install. 
Forming a single assem- 
bly with the deflection 
yoke and centering de- 
vice, the entire assembly 
is mounted with one 
bracket. 

4 It is small, compact, light- 
weight-giving set de- 
signers more space to 
utilize. 

When your sets are placed on 
the market-be sure they're 
equipped with this little G -E 
Focus Coil with the four big 
features. 

For complete information on 
Television Components write: 
General Electric Company, 
Electronics Park, Syracuse, N. Y. 

108.°7 

GENERAL ELECTRIC 

SIZE 

DOZENS 
MORE 

CATALOG 
SNOWS 

and finishes on any metal 

adapted 
to cold upset. Weekly 

suggesting t output: 
pro- 

duction 

or 
Special heads, thread 

Ott Ósíí 
savings for illustrated 

specials, in latest cata- 

log. 

a - 

saes for y 
er 

IM standard 
p 

andieces, dec. 

Includes 
weights other Purchasing 

of fractions, ° Catalog 19. 

engi- 

neering helps. Write for 

p PROGRESSIVE MGT. NCO. 

RWOOD ST. 

NeUDUMONTT 
125 °C 

Silicon e 
OIL CAPACITORS 

SOLVES THE HIGH HEAT CONDENSER PROBLEM 

Send for 
Literature 

New silicone oil capacitors for continu- 
ous A/C-D/C up to 125° C. 

Made in ceramic or bakelized tubes. 

Cap. - .00005 to 1.0 M.F.D. From 100 
volts to 20000 volts. 

MFR "S OF CAPACITORS FOR EVERY REQUIREMENT 

308 DYCKMAN ST., NEW YORK, N. Y. 
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"I DID IT . . 

%4Th 

I DID IT!" 

The hen gives herself a good round of 

applause every time she lays an egg. 

And well she might - but she couldn't 
have done it without that little bit of 

calcium which forms the shell. 

Every time a top engineer sees one of 

his drawing board dreams breaking a 

speed or endurance record, he says to 

himself, "I did it - did it - did it!" - and that does not mean he has laid 
an egg, either. 

But that dream could not have materi- 
alized - not good - without that little 
bit of so-essential Mica. And not real 

good if that Mica wasn't Macallen. 

MACALLEN MICA 
ALL FORMS, ALL QUANTITIES - ALL DEPENDABLE 

when you think of MICA, think of MACALLEN 

THE MACALLEN COMPANY 16 MACALLEN ST., BOSTON 27, MASS. 

CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1231 SUPERIOR AVE. 

NEW PRODUCTS (continued) 

ing arm when the clutch holds the 
third element of the differential 
stationary. Weight is approxi- 
mately one pound and the unit may 
be modified to specifications for 
individual applications. 

Master Switch 
GENERAL CONTROL Co., 1200 Sol- 
diers Field Road, Boston, Mass., 
announces the TC -58-M master 
switch which has centralized fin- 
gertip control for the entire trim - 

tab system of an airplane. All 
switch elements of the unit are of 
the snap -action type, able to handle 
a 10 -ampere noninductive load at 
24 volts d -c. 

Wide -Range Scope 
ELECTRONIC DEVELOPMENT LABOR- 
ATORY, 2655 W. 19th St., Chicago, 
Ill. Model 75 wide -range oscillo- 
scope has a vertical amplifier re- 
sponse of ±2 db from 10 cycles to 
5 megacycles, permitting study of 
television signals and all wave- 
forms with high harmonic con- 
tents. It features a self-contained 
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NEW PRODUCTS (continued) 

voltage calibrator with ±5 -percent 
accuracy. Information is also 
available on the model 49-A 5 -inch 
scope. 

Vane Tuner 
MODULATION PRODUCTS CO., 509 
23rd St., Union City, N. J. The 
new a -m and f -m tuning device 
mounts on the shaft of any tuning 
capacitor. The unit is supplied 

either as a two or three gang vane 
tuner mounted on an a -m tuning 
capacitor or as a complete r -f 
chassis for a -m or f -m design. 

Audio Oscillator 
GENERAL ELECTRIC Co., Syracuse, 
N. Y., has announced the type 
YGA-4 audio oscillator, developed 
primarily for the serviceman. A 
stable bfo circuit enables the unit 

e to deliver a low distortion output 
voltage which remains constant 
within ± 1 db over the 50 to 15,000 
cycle range. 

F -M Tuner 
COLLINS AUDIO PRODUCTS CO., INC., 
P. 0. Box 368, Westfield, N. J. The 
new f -m tuner includes the 6AL7- 
GT tuning indicator, three i -f 
stages and two cascade limiters. It 

STANDARD 
AND hiVE 

HEAVY DUTY 

For Inverting D. C. to A. C. . . 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 

New Models 

AUTO RADIO 

VIBRATORS 
A Complete Line of Vibrators . . 

Designed for Use in Standard Vibrator - 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 
Ceramic Stack Spacers for Longer Lasting 
Life. 

VIBRATOR 
GUIDE 

¿.. 

New Models 

"A" BATTERY 

ELIMINATORS 
For DEMONSTRATING AND TESTING 

AUTO RADIOS 
New Models ... Designed for Testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full - Wave 
Dry Disc Type Rectifler,Assuring Noise- 
less, Interference -Free Operation and 
Extreme Long Life and Reliability. 

AMERICAN TELEVISION & RADIO CO. 

Qua eta Products- 5c:4 -tee 1931 
SAINT PAUL 1, MINNESOTA-U.S.A. 
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TRANSFORMERS 
CATALOG TRANSFORMERS ... that meet 

our catalog spec-ificatious. 

SPECIAL TRANSFORMERS ... that meet 
yo/ii. speeifiedtiou>. 

A wide range of stock transformers is 
accompanied by an engineering service that 
offers industry a dependable source of spe- 
cial transformers for every requirement. 
Write for catalog or supply specifications 
for special transformers. 

FILTERS 
Engineering to provide 
any filter that you will 
need. Manufacturing 
facilities that assure you 
dependable production 
schedules and uniform- 
ly dependable filters. 

Illustrated band pass filter is 
typical of the unusual engineered 
filters that ADC produces for 
electronics industry. Write ADC 
for prompt and efficient engi- 
neering and production service 
for filters. 

PATCH CORDS 
and JACK PANELS 

ADC patch cords are used as stand- 
ard by hundreds of broadcast stations 
over the country. They are preferred 
for their dependability and quality. 
Write for catalog. 

Jack panels ... companion to patch 
cords. Alolded plastic for better in- 
sulation. Used where quality and 
durability are needed. Mount on 19" 
relay rack. Furnished with jacks 
assembled or panels only. Write 
for ADC catalog for complete speci- 
fications. 

90,teeet INQUIRIES SOLICITED 

...please direct foreign inquiries 
to the ADC foreign export office 
same address. 

CABLE ADDRESS: AUDEVCO MINNEAPOLIS 

[ADC Gd DEVELOPMENT CO. 
"Audio Develops the Finest" 

2833 13th AVE. SOUTH MINNEAPOLIS 7, MINN. 

NEW PRODUCTS (continued) 

has a 10 -microvolt sensitivity. A 

total of 11 tubes is included in the 
compact unit. 

Life -Size Television 
CORTLEY TELEVISION CORP., 15 W. 
27th St., New York 1, N. Y., has de- 
veloped a new type television re- 
ceiver capable of throwing a pic- 
ture varying in size from several 

inches up to 6 x 8 feet onto a 
screen. Featured are a tilt adjust- 
ment for different height screens, 
a highly regulated power supply 
and an automatic cutout relay. 

Rotary Tap Switch 
EASTERN SPECIALTY CO., Philadel- 
phia 40, Pa., has developed the 
new rotary tap switch for intri- 
cate circuits. Each section with 7 
active positions and one off position 
is rated at 50 amperes continuous 
duty, with an overload capacity of 
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For Proof Beyond Compare 

Try 

RUBYFLUID 
Soldering Flux 

Send for Ruby's $1 Offer 

For $1 Ruby will send you 1 pint of 

liquid, one half pound of paste 
soldering flux and a new booklet 
on "How to Solder." 

Take advantage of this offer now! 

Send your $1 today to- 
RUBY CHEMICAL CO. 

i 

59 McDOWELL ST. 

COLUMBUS, OHIO 

luid 

INCREASED 
INSOLATION 

BETTER 
CONNECTIONS 

JONES BARRIER 
Termina[ 
Leakage path is in- 
creased-direct shorts 
from frayed terminal 
wires prevented by 
bakelite barriers placed 
between terminals. 
Binder head screws 
and terminals brass, 
nickel plated. In- 
sulation, molded 
bakelite. 

No. 2.142-'+4 W 

Strips_ 

Shown: Screw Ter- 
minals-Screw and 
Solder Terminals- 
Screw Terminal obove, 
Panel with Solder Ter - 

No. 2.142.2 ' minalbelow.Forevery 
need. 

Six series meet every requirement: No. 140, 
5-40 screws; No. 141, 6-32 screws; No. 142, 
8-32 screws; No. 150, 10-32 screws; No. 151, 
12-32 screws; No. 152, ít4-28 screws. 

Catalog No.16 lists completeline.Send for yourcopy. 

HOWARD B. JONES DIVISION 
Cinch Mfg. Corp. 

2460 W. GEORGE ST. CHICAGO 18, ILL. 

Hermetically Sea« 
be 

te 
Redo 

Hermetically sealed ADVANCE relays maintain 
their original efficiency under conditions that soon 
ruin or dangerously impair other types of relays. 
Dust, moisture, oil, or fungus cannot reach precisely 
adjusted parts. 
There can be no failure due to arcing, or condensa- 
tion in the low atmospheric pressure of high alti- 
tudes. Important, too, is the fact that these relays are 
"Tamper -Proof"! 
ANY Advance relay can be furnished in hermetically 
sealed containers on special order. 
Built to Army and Navy specifications upon request. 

Write today for further details and catalog of 
complete line. 

ildvoeceRe%ys 
ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd Street, Los Angeles 26, Calif. 

Use this convenient coupon 
for obtaining the RCA tube 
reference data you need. /' 

RCA, Commercial Engineering, 
Section HW-40, Harrison, N. J. 
Send me the RCA publications checked below. I 
am enclosing $ to cover cost of the books 
for which there is a charge. 
Name 
Address 
City Zone State 

E Quick -Reference Chart, Miniature Tubes (Free). [Al 
HB -3 Tube Handbook (510.00)*. [B] 

E RC -I5 Receiving Tube Manual (35 cents). [C] 
E Receiving Tubes for AM, FM, and Television Broad- 

cast (10 cents). [D] 

Radiotron Designers Handbook ($1.25). [E] 
Quick Selection Guide, Non -Receiving Types (Free). [F] 

E Power and Gas Tubes for Radio and Industry (10 cents). [G] 
Phototubes, Cathode -Ray and Special Types (10cents). [H] 

E RCA Preferred Types List (Free). [I] 
E Headliners for Hams (Free). [1] 

*Price applies to U. S. and possessions only. 
TUNE MENT 

RADIO CORPORATION of AMERICA 
HARRISON. N. J. 

4,4 
.4res-e-eererr .4614...- 
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The No. 90952 

MINIATURE SYNCHROSCOPE 

For Field Service 

The compact design of the No. 

90952, measuring only 71/2" x 55/e" 

x 13", and weighing only 17 lbs., 

makes available for the first time a 

truly DESIGNED FOR APPLICATION 

"field service" Synchroscope. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

M 

NEW PRODUCTS (continued) 

75 amperes. It is designed so that 
twelve switch sections may be 
operated in parallel to handle a 
maximum current of 600 amperes. 

Relay Protection 
C. P. CLARE & Co., 4719 W. Sunny- 
side Ave., Chicago 30, Ill., has 
developed a dust -tight plug-in re- 

lay base and cover for use in plants 
where dust conditions may affect 
operation of unprotected relays. 
Write for complete specifications. 

Tester 
RADIO CORP. OF AMERICA, Camden, 
N. J. The new Master Voltohmyst 
measures capacitance from 5 p.p.f to 
1,000 p,f ; current from I. p.a to 10 

amp; r -f voltage at frequencies up 

4000.." 
steS - woo moo 

ROM insous 
t4 

SOON 0 

PRODION 
mtnn>! , : 

COST t' 
fflowisooir 

1 e(34444w 
the Milfor 

{fee engineering 
service 

2 
ít 

-. 

one of 15 

basic 
Milford 

rivet setting 
machines - 
offering 
unlimited 
versatility, 

exactlY the 

right semi - 

tubular or split 

rivet or cold - 

headed 
fastener from 

Milford's 
complete line. 

to 250 megacycles; as well as per- 
forming other customary measure- 
ments expected of the standard test = -®= = _ 
equipment. _ _ ®_7-4 

Literature 
Scientific Instruments. American 
Instrument Co., Silver Springs, 
Maryland, has just issued a 274 - 
page catalog describing instru- 
ments for use in chemical, biolog- 

RTV-1T 
& MACHINE COMPANY 

1000 MERWIN ROAD, 
MILFORD, CONN. 

1000 WEST RIVER ST., 

ELYRIA, OHIO 
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NEW PRODUCTS (continued) 

ical, physical, metallurgical, and 
other laboratories. Available to 
laboratory workers requesting it 
on business stationery. 

Blowers. Rotron Div., Jenckes 
Knitting Machine Co., 180 Weeden 
St., Pawtucket, R. I. Catalog sheets 
describing a new line of blowers 
designed for tube cooling and sim- 
ilar uses in radio and electronic 
equipment. 

Shock Mounts. Barry Corp., 179 
m Sidney St., Cambridge 39, Mass. 

A 14 -page catalog describes the 
heavy equipment mountings and 
engineering services available 
from the company. 

Television Antennas. The Work- 
shop Associates, Inc., 66 Needham 
St., Newton Highlands 61, Mass., 
has just released two brochures on 
ways of obtaining optimum tele- 
vision signals in all bands. A new 
biconical antenna for f -m and tele- 
vision is constructed of corrugated 
board covered with aluminum foil 
(for attic installation) and lists at 
$19.95. 

Mobile Microphones. Electro - 
Voice, Inc., Buchanan, Michigan. 
Bulletin 140 gives helpful informa- 
tion, data and prices on the com- 
plete line of carbon, dynamic and 
differential carbon Mobil -Mikes 
for aircraft, police, fire, taxi, ma- 
rine, utility, forestry and similar 
services. 

Resistors and Rheostats. Ward 
Leonard Electric Co., Mount Ver- 
non, N. Y. Catalog D-130 is a 
24 -page reference guide fully de- 
scribing and illustrating a compre- 
hensive line of resistors, rheo- 
stats and radio amateur relays. 
List prices are included. 

Equipment Pamphlet. Clark Elec- 
tronic Laboratories, Palm Springs, 
Calif. Bulletin 117 is á 12 -page 
pamphlet treating of selenium 
rectifier tubes and tanks, acyclic 
generators and multispeed selen- 
ium motor controls. 

Antenna Equipment. J. F. D. Man- 
ufacturing Co., Inc., 4109-4123 Ft. 
Hamilton Parkway, Brooklyn 19, 
N. Y. A 16 -page catalog presents 

CpaEp 
SOLDEa 

Isfüe gue //1444ite 

For Peak Soldering Efficiency it's Kester 

Kester Plastic Rosin -Core Solder will speed up all 

soldering operations. 

Have you heard of Kester's New Product "Resin -Five" 

Cored Solder? It's Non -Corrosive, Non -Conductive 

yet will speedily solder metals such as brass, zinc, and 

even nickel -plate. It will pay you to get the facts on 

this astonishing product. 

There is a Kester "Specialized" Flux -Core Solder in 

strand size, type of flux, and alloy to fit your needs. 

Consult our Technical Service Department. 

KESTER 

SOLDER 

Standard For Industry Since 1899 

KESTER 
SOLDER COMPANY 

420Z. Wrightwood Ave., Chicago 39, III. 

Factories Also At 

Newark, New Jersey Brantford, Canada 
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Type 770 
Vibration 

Isolator 

For all types of 
lightweight in- 

struments 

Revolutionary new design which utilizes air damping 
to limit excursion at resonance 

Control of 

VIBRATION and IMPACT 
... with special emphasis 
on the field of electronics 

We offer a complete line of highly engineered 

Vibration and Impact Isolators for commercial, 

industrial, and military applications ... also an En- 

neering consulting service on special problems. 

A letter from you will give 
us the opportunity to demon- 
strate how we can help you. 

Catalogue on request 

THE BARRY CORPORATION 
Formerly L. N. BARRY CO., INC. 

177 SIDNEY STREET 
CAMBRIDGE, MASS. 

7ï1SS /T 
World-wide recognition for 
this outstanding line of 
electric soldering. irons - 

BoAcTAI 
- specified by the big names 

for the TOUGH JOBS! 
* MINNEAPOLIS HONEYWELL 
* RADIO CORP. OF AMERICA 
* STROMBERG-CARLSON 
* WESTERN ELECTRIC 
* WESTINGHOUSE 
* EMERSON 
* KAISER 
* BENDIX 
* SPERRY, 

etc. 

' 

i 

PLUG OR SCREW TIPS 

40 to 700 Watts 

t/s" to 13/4" Tip Dio. 

Follow the leaders and 
you'll specify HEXAGON! 
They'll efficiently solve 
your soldering problems 
tool Write for literature. 

Here's the famous 

HEXACON HATCHET TYPE 

These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 
iron for inaccessible 
and intricate jobs. 

HEXACON ELECTRIC CO. 
W. CLAY AVE., ROSELLE PARK, NEW JERSEY 

NEW PRODUCTS (continued) 

the Super -Beam line of television 
and f -m antennas which includes 
over 27 arrays. Also described 
and illustrated is a wide assort- 
ment of accessories, brackets and 
wire. 

Resins and Plastics. Bakelite 
Corp., 300 Madison Ave., New 
York 17, N. Y. A handsomely il- 
lustrated booklet describes the 
many forms in which Vinylite 
resins and plastics are produced 
and fabricated. The last four 
pages are devoted to tables for 
technical assistance. 

Flow -Rate Meters. Brooks Rotam- 
eter Co., P.O. Box B-53648, Lands - 
dale, Pa. A new catalog describes 
the full line of rotameters for flow - 
rate measurement and control. 
Capacity chart, data sheet and di- 
mension prints of each type meter 
are given. 

Timing Motor. The R. W. Cramer 
Co. Inc., Centerbrook, Conn. Bul- 
letin l0A is a 4 -page folder deal- 
ing with the type SX self-starting 
synchronous timing motor. This 
unit is intended for industrial ap- 
plications in the instrument and 
control field to fill the gap between 
the low -torque clock motor and 
the fractional° h -p group. A table 
on the back page gives a large 
choice of standard output speeds. 

Flexible Tubing. Titeflex, Inc., 
410 Frelinghuysen Ave., Newark 
5, N. J., recently published a 24 - 
page catalog illustrating and de- 
scribing a line of all -metal flexible 
tubing. Included are specifications 
for standard fittings and illustra- 
tions of typical assemblies with 
these fittings. 

High -Range Ohmmeter. Radio City 
Products Co., 152 W. 25 St., New 
York 1, N. Y. Bulletin No. 133 is 
devoted to the model 450 series 
high -range ohmmeters. Included 
are six different units in open face 
models and in portable types 
which make resistance measure- 
ments of 50 to 1,000 megohms. 

Transformer Catalog. Standard 
Transformer Corp., Dept.. S, Els- 
ton, Kedzie, and Addison Sts., Chi- 
cago 18, Ill. The 24 -page catalog 
140-H lists over 400 stock items 
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PROMPT DELIVERY! 

Stainless Steel 

MACHINE SCREWS 
and Rivets 

SCREWS. nuts, washers, pins - 
Allmetal carries the largest stock 

in the country of stainless steel fasten- 
ers and screw machine parts. Our 
complete facilities for heading, tap- 
ping, drilling, reaming, slotting, turn- 
ing, stamping, broaching and center - 
less grinding make possible prompt 
delivery of specials. too. Write for our 
free 83 -page catalog today. 

We also carry: 
Cap Screws 
Bolts 
Washers 

Nuts 
Socket Screws 
Wood Screws 

Taper Pins 
Cotter Pins 
Pipe Fittings 

Send for FREE CATALOG 
Allmetal Screw Products Co., Inc. 

33 Greene Street, Newyork 13, N. Y. 

MIGHTY MITES OF 
RECORDING! 

c.vttin9- 

RECORDING 

NEEDLES 

For cutting direct on all coated aluminum, 
paper, or glass base discs. Machine -lapped 
to insure a mirrorlike finish ... a clean, quiet - 
cut groove. 

For OtaYb°'k 

TRANSO W4 N HEG 
EEDLE 

100°,0 
SHAGO 

Made to fit the groove cut by the Brilliantone 
Recording Needle. Used by top radio stations 
and transcription companies. 

Products of 

Famous for Fine Needles Since 1892 

For New Catalog and Current Price Lists, 
write to: Advertising Division 

H. W. ACTON CO., INC. 
Sole Distributor 

370 Seventh Ave., New York 1, N. Y. 

ELECTRONICS -August, 1948 

PRECISION POTENTIOMETERS 
Toroidal and Sinusoidal 

For use in computing and analyz- 
ing devices; generation of low fre- 
quency saw tooth and sine waves; 
controls for radio and radar equip- 
ment; position indicators; servo- 
mechanisms; electro medical in- 
struments, measuring devices-tele- 
metering; gun fire control where 
360° rotation, high precision and 
low noise levels are essential. 

The type RL14MS sinusoidal po- 
tentiometer is illustrated. It is 
wound to a total resistance of 
35,400 ohms and provides two volt- 
ages proportional to the sine and 
cosine of the shaft angle. It will 
generate a sine wave true within 
±.6% Overall dimensions are 
4%" diameter x 4 11/32 long plus 
shaft extension 1/4" diameter x 
11/" long. 

Write for Bulletin F-68 

THE GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 

KOTRON 
STRIP -TYPE 

SELENIUM RECTIFIERS 

100 MA. UNIT 
Max. A. C. line input 130 volts 
rms 

Max. inst. peak current 1000 
Ma. 
Max. inverse peak voltage 360 
Average operating temp. 105°F 
Dimensions: 4-1/16" x 1-1/16" 
x 5/32" 
Other Sizes: 75 Ma. and 200 
Ma. 

PATS. PEND. 

Kotron's metallic rectifying elements are 
mounted in one plane. Plates cannot con- 

tribute heat to each other. Result-Cooler 
Operation . longer life . . . increased 
circuit efficiency. Wafer-thin Kotron saves 

space, mounts easier. 

Write for Complete Technical Data, Prices 
......e. and Delivery 

.P T* R 
THE WORLD OYER"_ 

f 

i 
STANDARD ARCTURUS COR, 
54 CLARK STREET NEWARK 4, NEW JERSEY 

RATION 
HUmboldt 2-2400, 
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APPLICATIO 

ENGINEERS 
"PRECISION" 

Circuit Tester 
20,000 Ohms per Volt 

wer MINI. 

tte 12 II 
It 111.1 

I2UCY. f.2A 12A - TEST 

t MUM M1 wttlL LI. T. p L 

) 

THE NEWSERIES ,l 
Compact, laboratory styled, high sensitivity 
test set 'Application Engineered" for pro- duction, test, laboratory, school and service - maintenance phases of modern radio -elec- 
tronics -communications. 

20,000 Ohms per Volt D.C. 
-1003 Ohms per Volt A.C. 

VOLTAGE RANGES: 0-3-12-60.300-1200- 
6000 A.C. & D.C. 

CURRENT RANGES: 0-120 microamps 
0-1.2-12-120 MA. 
0-1.2-12 Amps. D.C. 

RESISTANCE RANGES:O-6000-600K-6 Meg -60 Megohms. 
DECIBEL RANGES: From -26 to +70DB. 
Complete with batteries and $38 75 test leads, 

r/ 

PLUS superior physical features: 
* 45/e" wide angle meter. * Heavy duty molded bakelite 

instrument case size 51/2 x 71/e x 3". * Heavy gauge, anodized aluminum panel. * Rotary Range and Function Selection. * Recessed 6000 volt safety jacks. * Only two pin jacks 
for all standard ranges. 

Ask to see this and other "Precision" 
Application Engineered inertuittncnts. 
on display at leading radio parts dis- 
tributors. Write for new, complete 
1948 catalog, including details of the 
Precision Electronamie tube testing 
circuit. 

PRECISION 
APPARATUS CO., Inc. 
92-27 Horace Harding Blvd. 

Elmhurst 10, N. Y. 

Export Division, 453 Brordway, New York City, 
U. S. A. Cables, MCR4AN7r: 

NEW PRODUCTS (continued) 

including audio and power trans- 
formers and reactors, power packs, 
volt adjusters, radio transmitter 
kits and television components. 

Timer and Control Data. Elec- 
tronic Controls, Inc., 44 Summer 
Ave., Newark 4, N. J. Several 
models of timers and switches are 
covered in a four -page loose-leaf 
perforated folder. Description, ap- 
plication and technical data for 
each are given. 

Aircraft Instruments. Fredric 
Flader, Inc., North Tonawanda, 
New York. Two recent bulletins 
treat of Teleflight accelerometers 
and pressure transmitters which 
are specially designed for use in 
aircraft and missile applications. 
Mechanical drawings, principles 
of operation and prices are in- 
cluded. 

Components Catalog. Stackpole 
Carbon Co., St. Marys, Pa. Catalog 
RC7 covers a line of electronic 
components including fixed and 
variable resistors, iron cores, line 
and slide switches, choke forms 
and capacitor units. The publica- 
tion is replete with illustrations, 
mechanical diagrams and charts. 

Sapphire Gages. Sapphire Pro- 
ducts Division, Elgin National 
Watch Co., Aurora, Ill. A four - 
page color circular gives descrip- 
tion and prices on sapphire plug 
gages, ring gages and microm- 
eters. The Tipt-type gage, featur- 
ing hardened steel leader, is fully 
covered. 

Carrier System. Lenkurt Electric 
Co., 1116 County Road, San Carlos, 
Calif. Folder CX39A is an eight - 
page illustrated publication giv- 
ing a complete treatment of the 
Type 32 three -channel carrier sys- 
tem. Particular emphasis is laid 
on filter engineering which gives 
the system in effect, a fourth 
channel. ' 

Isotope Chart. General Electric 
Co., Schenectady 5, N. Y. A new 
chart giving the latest data con- 
cerning isotopes of the chemical 
elements is being distributed. 
Printed on heavy paper, 26 x 50 

Acme Electric engineers will co- 

operate with your engineering 
department by providing spe- 

cially designed transformers for 
power supply and other appli- 
cations in an effort to improve the 
reception and reproduction qual- 
ities of your sets. 

Acme Electric can produce 
transformers of special character- 
istics from standard parts which 
means that our enormous manu- 
facturing facilities and quality 
controlled production results in 

buying economies for you. 

Send us specifications and ap- 
plication outline. 

ACME ELECTRIC CORP. 
318 Water St. Cuba, N. Y. 

t`. 
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NEW PRODUCTS (continued) 

inches, it is divided into three 
overlapping sections for con- 
venience. In the form of a 
long diagonal checkerboard, each 
square contains the chemical sym- 
bol, atomic weight and other data 
on the isotope, along with empty 
spaces to keep the chart up to 
date. Copies may be had on 
request. 

Wire & Cable Handbook. Rock- 
bestos Products Corp., New Haven 
4, Conn. The new No. 10-F cata- 
log and handbook gives a cross- 
section of the complete line of 
more than 125 different heát and 
flame resistant wires. 

Maintenance Catalog. General 
Cement Mfg. Co., 919 Taylor Ave., 
Rockford, Ill. Catalog 150 is a 
64 -page well -illustrated descrip- 
tion and price list of a wide vari- 
ety of chemicals, parts, materials, 
tools and equipment necessary for 
the maintenance of radio and elec- 
tronic equipment. 

Klystrons. Sperry Gyroscope Co., 
Great Neck, New York. A small, 
simply -written, folder discusses 
klystrons and their operation and 
lists many possible applications. 
The further use of klystrons in 
industry is advocated. 

Battery Replacement Guide. Bur- 
gess Battery Co., Dept. RG, Free- 
port, Ill. The 1948 guide contains 
the latest replacement battery in- 
formation, listing over 1600 sets 
made by 100 radio manufacturers 
and the correct batteries for each 
set. 

Timing Devices. The A. W. Hay - 
don Co., Waterbury 32, Conn. A 
new catalog covers a variety of 
timing motors, relays, switches, 
and indicators for both a -c and 
d -c use. Illustrations and speci- 
fications are included. 

Miniature Bearings. New Hamp- 
shire Ball Bearings, Inc., Peter- 
borough, New Hampshire. Tech- 
nical bulletin No. 48 contains 
much information on extra -small 
bearings of several designs. Toler- 
ances, mounting and selection of 
bearings are treated. 

ELECTRONICS- August, 1948 

'These new Racon models mark another step forward in 

I speaker and horn design. A pioneer in "scientifically 
designed" audio units over twenty years ao, Racon is still making 
history in this field. 

Do not be misled by the fact that speakers and horns of various 

makes look alike. Under the surface of any Racon unit there are 

"differences"-small physically but big from the standpoint of 

Performance! 
Whatever the application, you can be sure that these subtle 

differences-built into Racon units by experienced audio engineers 
-will give you all-around performance and service of outstanding 
superiority. 

PERMANENT MAGNET HIGH FREQUENCY SPEAKER 
An efficient precision built Speaker, to meet 

the latest requirements for wide range reproduc- 

tion. Designed to cover the frequency band up to 
12,000 cycles. Supplied with horn having a low 

cut-off at 750 cycles. When used in conjunction 
with a suitable low frequency speaker and cross- 

over network will give audio reproduction at a 

new high quality level. Voice coil impedance 
15 ohms. 

TWO -CELL HIGH FREQUENCY HORN 
Latest type of cellular horn with two cells, 

specially designed for flush mounting in any 
cabinet, giving distribution angle of 120° hori- 
zontal and 60° vertical. Has a 7/e-18 thread 
throat connection for a Racon standard high 
frequency unit. 

TWO NEW TYPES OF FILTER 
CROSS -OVER NETWORKS 

Completely Enclosed, Easily Mounted 
1. A simple capacitive filter network with cross -over at 1500 

cycles. 

2. Resistive capacitive filter network with a cross -over at 
1500 cycles and permitting balancing of high response to low. 

NEW SMALL RE-ENTRANT HORNS 
Extremely efficient for factory inter-com and paging 

systems; for sound trucks, R. R. yards and all other in- 
dustrial installations where high noise levels are prevalent. 
Watertight, corrosion -proof, easily installed. Two new 

models-type RE -1 1/2, complete with Baby Unit, handles 
25 watts, covers 300-6000 cps, type RE -12, complete with 
Dwarf Unit, handles 10 watts, has fre. response of 400-800 
cps. 

Write for catalog describing complete line of 

Racon Horns, Speakers, Units, Accessories, etc. 

RACON ELECTRIC CO., INC. 
52 E. 19th Street, New York 3, N. Y. 

RACON 
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LENKURT 
ELECTRIC CO. 
SAN CARLOS, CALIFORNIA 

From AUDIO to 
TELEVISION 

Molded -iron cores and core assemblies 
in a wide range of sizes and styles for 
frequencies from 100 cps to 200 mc. 
Lenkurt Trancors excel because they are 
made to the exacting requirements of 
Lenkurt carrier telephone gear. Lenkurt 
knows how to reduce losses, minimize 
distortion, tailor permeability and Q to 

your needs. Write for catalog. 

cedejeler 
MOLDED 

TRANCORS 

LENKURT KNOWS HOW 

MEASUREMENTS CORPORATION MODEL SO\ 

MANUFACTURERS 
OF 

Standard Signal Generators 

Pulse Generators 

FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF 
SRadio eng 

Noise Field 
Meters 

Capacity Bridges 

Megohm Meters 

Phase Sequence Indicators 

television 
M 

lest 
Equipment 

STANDARD SIGNAL GENERATOR 

2 to 400 MEGACYCLES 
MODULATION: Amplitude modulation is contin- 
uously variable from O to 30%, indicated by a 
meter on the panel. An internal 400 or 1000 
cycle audio oscillator is provided. Modulation 
may also be applied from an external source. 
Pulse modulation may be applied to the oscillator 
from an external source through a special con- 
nector. Pulses of 1 microsecond can be obtained 
at higher carrier frequencies. 

FREQUENCY 
ACCURACY y .5% 

OUTPUT VOLTAGE 
0.1 to 100,000 

microvolts 

OUTPUT 
IMPEDANCE 

50 ohms 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 

204 

NEWS OF THE INDUSTRY 
(continued from page 138) 

inches in diameter, topped by an 
RCA six -bay batwing antenna. 

The entire project, including 
acoustically isolated studios, was 
built by the Turner Construction 
Company for the Daily News. 

Convention Coverage 
Via TV 
EIGHTEEN television stations from 
Boston, Mass. to Richmond, Va.- 
the largest video hookup to date- 
covered the recent Republican and 
Democratic national conventions. 
In addition to direct telecast from 
the scene, television broadcasters 
filmed the proceedings and flew 
them to stations in the midwest 
and west coast where no cable or 
microwave relay facilities are as 
yet available for direct transmis- 
sions. 

To accomplish the feat a general 
television committee for pooled 
coverage was created several 
months ago, composed of person- 
nel from ABC, CBS, DuMont and 
NBC, to organize the telecasting 
for all stations situated along the 

TV 
MASTER CONTRO 

A RAOIO B 
NETWORK ,BOOTHS NETWORK O.i'RBUTiON 

OE OE f7 e, 
ANNOUNCER. Boote^ 

t 

Arai CONvENTrON 
CONTROL ROOM 
SUBBASEMENT 
IN CONVENTION 

ALL 

I PICNUP 

COAXIAL CABLE 

t 
SE- 

+; 

ADT 
Íih . 

BALTIMORE NEWARK 
VA. 

NtW 3.STON WASHINGTON PHILA 
D C YORK 

Sketch shows camera setup and route fol 
lowed by television pooled pickup o 

national political conventions 

coaxial cable and microwave relay 
route of the American Telephone 
and Telegraph Co. on the eastern 
seaboard. 

Five television cameras were set 
up, each equipped with a turret of 
four lenses, making possible 20 dif- 
ferent views. The televised images 
were fed by cable from the cameras 
to a master control room to the left 
of the Convention Hall stage, where 
a producer -director selected for 
transmission the picture best de- 
picting the proceedings. The se- 
lected picture was then routed via 
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MANUFACTURERS OF 
MINIATURE TUBE RADIOS 

AND EQUIPMENT 

* Star Miniature Socket Wiring 
Plugs for accurate alignment 
of miniature socket contacts 
during wiring. Precision cast 
of zinc base alloy-pins of 
stainless steel. $1E-9 (9 pin), 

JE -10 (7 pin). 

* Stor Miniature Tube 
Pin Straighteners (with 
stainless steel insert) 
to obtain o perfect 
fit when the tube is 

placed in the equip- 
ment. NE -15 (9 pin); 
$1E-13 (7 pin). 

Scientifically designed - Precision mode 
Immediate Delivery in Any Quantities 

SION *STAB PRODUCTS ,C0., NC. 
147 CEDAR STREET, NEW YORK 6, N. Y. 

inumer 

**************** 
nef, 

REAR PROJECTION 

PLASTIC 
TELEVISION SCREENS 
The screen surface consists of a conglom- 
erate arrangement of microscopic plastic 
crystals that "Pin Point" the projected 
image providing unexcelled angular view- 
ing with a minimum loss of projected light. 
It is estimated that there is a loss of 
approximately 10% of light viewing the 
image at 45 degrees off center. 

Light transmission percentages are con- 
trolled to obtain the maximum efficiency 
of the television optical projection system. 
The percentage of 80% of transmission has 
been determined as that providing maxi- 
mum efficiency. Stock sheets are avail- 
able from 3 x 4 feet down. Specify inside 
dimensions of screen desired. If larger 
sizes are required, they can be made to 
order. 
The special construction of this screen 
material permits its use in places where 
even direct light falls on the screen. The 
screen is designed to give maximum black 
and white quality when used with a new 
5TP4 Tube. 

Net price of Rear Projection $3.00 
Screen, per sq. foot P 

25°° With Order, Balance C.O.D. 

Pioneers in Projection Television 
SPELLMAN TELEVISION CO., INC. 
130 WEST 24th STREET NEW YORK 11, N. Y. 

The Combination of 

GRAY TRANSCRIPTION ARM, =601 4 -Position EQUALIZER 

and SELECTED GE CARTRIDGE . . . 

...is receiving W I DE ACCLAIM 
Developed in collaboration with the 

COLUMBIA BROADCASTING SYSTEM for finer lateral 
reproduction, it is now standard equipment in two 
major networks. 

GRAY 
TRANSCRIPTION ARM 

This, the only modern arm for lateral 
reproduction, greatly extends the life of 
stylus and recordings. Adjustable stylus 
pressure, accommodates all modern cart- 
ridges. Ideal for Micro -Groove repro- 
duction. Many other new features. Arm, 

less cartridge, $35.00. 

GRAY #601 EQUALIZER 
for GE CARTRIDGE 

Optimum Performance, Economy of 

Operation and Quality Workmanship. 
Matches pickup to microphone chan- 
nel. Complete, $42.50. 

Write for more details (including Gray Selected GE 

Cartridges with Diamond Styli, and Micro -Groove 
reproduction). 

GRAY RESEARCH & DEVELOPMENT COMPANY, Inc. 
Factory: Hartford, Conn. Sales: 565 FIFTH AVENUE, NEW YORK 17 

NEW 

PROCESS 

CUTS 

COIL 

WINDING 

COSTS 

4 WAYS 

OLD 

FoRß s 
D Q 

An exclusive Precision Pavel 
Patents.'. 

At no extra cost, all Precision tubes are now 
Di -Formed under heat and pressure. This 
means 1) Greater strength at no increase in 
weight. 2) Automatic stacking made possible. 
3) Coils need not by formed after winding. 
4) Cores can be engineered closer. The saving 
in wire, labor, extra operations; and the 
greater coil efficiency can readily be seem. 
Send for samples of Di -Formed tubes, and new 
Mandrel List. 

PRECISION PAPER TUBE CO. 
2041 WEST CHARLESTON STREET CHICA/i0 47, ILL. 
Plant #2 79 Chapel St. IIartford. Conn. 
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weighing .1 ounce 

TYPE G64A 
CRYSTAL UNIT 

TYPICAL of the outstanding crystal devel- 
opments at General Electric is this 

miniature -size crystal unit for oscillator 
frequency control from 6 to 10 mc (con- 
servative rating). Its small size and weight 
make it an ideal unit for aviation equip- 
ment, transmitter output frequency control, 
receiver local oscillator frequency and 
many other types of equipment. 

Here are a few of the more important 
features that mean improved equipment 
through the use of the G64A : 

Because of its low capacitance, 
this unit readily lends itself to 
"overtone" or "mechanical har- 
monic" operation 
Low terminal capacitance 
(6 mmfd or less) 
Plated -on electrodes 
Both sides "high" 
Resilient crystal plate mounting 
to withstand severe mechanical 
shock 
Crystal plates secured to mount- 
ing springs with silver -filled, 
thermosetting cement, to insure 
adequate mechanical and elec- 
trical bond between plating and 
springs 
Operating temperature range: - 55°C to + 90°C 
Overall frequency deviation over 
this range, including initial ad- 
justment in customer's circuit, 
± .005% 
True hermetic sealing (shell sol- 
dered to base) 
CAA approved 

Fundamental operation may be extended 
up to approximately 15 mc, and, by using 
the "overtone" modes and a suitable circuit, 
the range may be extended up to 75 mc 
and higher. 

Other crystal units are availabre for most 
applications, and for those special cases 
which present tough problems G.E. will 
engineer crystals to suit your requirements. 

For complete information on crys- 
tals write: General Electric Com- 
pany, Electronics Park, Syracuse, 
New York. 

185.01 

GENERAL ELECTRIC 

NEWS OF THE INDUSTRY (continued) 

Special RCA custom-built microphone con- 
trol and mixing console shown being in- 
stalled in Philadelphia Convention Hall in 
the center of the first balcony overlooking 
the arena. It controls a sound system hav- 
ing an output of approximately 1 kw, one 
of the world's largest amplifier installations 

cable to a network distribution 
booth to the right of the stage. 
This booth provided feeds to the 
individual control rooms of each of 
the networks on the scene, and also 
to the control room of the AT&T 
from which point they were sent 
via coaxial cable to the Bell Sys- 
tem's terminal on Race St., Phila- 
delphia. From there they were 
transmitted by coaxial cable to the 
stations. 

In New York City the images 
were fed via AT&T microwave to 
Boston, Mass., via G -E's microwave 
relay to Schenectady, N. Y., and 
over DuMont network's relay to 
New Haven, Conn. 

Low -Powered 
Educational F -m 

THE FCC has proposed to amend 
its rules and regulations so that 
low -powered (10 watts or less) 
educational f -m broadcasting would 
be authorized in the 88 to 92 me 
band now allocated to the noncom- 
mercial educational broadcast serv- 
ice. Indications are that such a 
station could get on the air for an 
expenditure of a few hundred dol- 
lars and could cover distances of 
from two to five miles. 

Licensing of low -power f -m 
transmitters for school systems is 
advocated by the U. S. Office of 
Education. Syracuse and DePauw 
Universities are applicants for 
21 -watt noncommercial educational 
f -m stations, and other institutions 

I I It 
pp/ dfl'CLfJCIf/i2Q'i/ 

fi'fC/'if/4,e9//if#Jll Cf/ILGF 
I it 

UsÒ SIÌ.VER 

f 

GRAPHAIILOY 
I 1 

1 1 

1 

<OGRAPHALLDY> 
e 

I 

1 I 

tN! 
5V'ME CONTF3 á rpFRgt 

I I 1 

. 
,. 

BRUSHES 

1 

1 

CONTACTS 

in BRUSHES 
for high current density mini- 
mum wear low contact drop 
low electrical noise self -lubri- 
cation 

in CONTACTS 
for low resistance non -welding 
character 
GRAPHALLOY works where others won't. 
Specify GRAPHALLOY with confidence. 

rA special silver -impregnated graphite 

GRAPHITE METALLIZING 

CORPORATION 

11155 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEWS OF THE INDUSTRY (continued) 

have expressed interest. Syracuse 
U. has conducted an experimental 
station of this nature for the past 
year, using G -E equipment. 

Scientists Decorated 
In recognition of outstanding serv- 
ices to the armed forces, the award 
of the Medal for Merit was be- 
stowed on 65 scientists and engi- 
neers of the wartime office of Scien- 
tific Research and Development. 
The following were the recipients: 

Leason H. Adams of the Geophysical 
Laboratory, Carnegie Institute of Wash- ington ; Roger Adalns of the Department f Chemistry, University of Illinois; 
Homer B. Adkins of the Department of 
Chemistry, University of Wisconsin; 
Henry 13. Allen of Franklin Institute, 
Philadelphia ; Luis W. Alvarez of the Department of Physics, University of Calif.; Bennetth Archambault of M. W. 
Kellogg Co., New York, N. Y.: James G. Baker of Harvard College Observatory ; 

Edward L. Bowles of MIT ; John E. Bur - 
chard of MIT ; John S. Burlew of the 
Geophysical Laboratory, Carnegie Insti- tute; Samuel H. Caldwell of MIT ; Harris 
M. Chadwell of Rockefeller Foundation, 
N. Y. ; Robert D. Coghill of Abbott Labo- ratories, Chicago ; Edwin J. Cohn of Har- vard University; Ralph A. Connor of 
University of Pennsylvania ; Alphonse R. 
Dochez of Columbia University ; Lee A. 
DuBridge of Calif. Inst. of Technology; 
Melville Eastham of General Radio Co. ; 

Alexander Ellett of Zenith Radio Corp. ; 

Raymond H. Ewell of California Research Institute; Horace S. Ford of MIT ; Wil- 
liam A. Fowler of Calif. Institute of 
Technology ; Ivan A. Getting of MIT ; 

Lars O. Grondahl of Union Switch & Sig- 
nal Co., Pittsburgh ; Paul M. Gross of 
Duke University: Albert B. Hastings of 
Harvard.; Clarence N. Hickman of Bell 
Telephone Laboratories; Hoyt C. Hottel 
of MIT: Frederick L. Hovde of Purdue 
University ; Walter S. Hunter of Brown 
University ; Herbert E. Ives of Bell Labs : 

Zay Jeffries of General Electric Co., Pitts- 
field, Mass.; Charles S. Keefer of Boston 
University : Paul E. Klopsteg of North- 
western University ; Edward F. Knipling 
of U. S. Dept. of Agriculture, Washington, 
D. C. ; Irving Langmuir of General Elec- 
tric Co., Schenectady ; Warren K. Lewis 
of MIT; Alfred L. Loomis of Loomis 
Laboratories, Tuxedo Park. New York ; 

Stanley P. Lovell of Beckwith Mfg. Co., 
Boston, Mass.; Duncan P. MacDougall. 
Los Alamos, New Mexico; Max Mason of 
Calif. Institute of Technology; Robert R. 
McMath of McMath-Hulbest Observatory, 
University of Michigan ; Edward L. More- 
land of MIT; William A. Noyes, Jr. of 
the University of Rochester : Brian 
O'Brien of the University of Rochester : 

Linus C. Pauling of Calif. Institute of 
Technology ; Isidor I. Rabi of Columbia 
University ; Harold B. Richmond of Gen- 
eral Radio Co. : Louis N. Ridenour of the 
University of Illinois: Richard B. Roberts f the Carnegie Institute : Hartley Rowe 
of United Fruit Co., Boston, Mass.: Bruce 
H. Sage of Calif. Institute of Tech- 
nology : James A. Shannon of E. R. 
Squibb and Sons, N. Y.; Thomas K. Sher - 

.°i wood of MIT: Homer W. Smith of the 
College of Medicine, New York Univer- 
sity: Earl P. Stevenson of Arthur D. 
Little, Inc.. Newton, Mass.: Irvin Stewart 
of the Univ. of West Virginia; Chauncey 
G. Suits of General Electric Co.. Schenec- 
tady, N. Y.: Frederick E. Terman of 
Stanford University: Roger S. Warner, 
Jr. of the U. S. Atomic Energy Commis- 
sion, Washington. D. C.: Alan T. Water- 
man of the Office of Naval Research. 
1Fnashine-ton, D. C. Warren Weaver of 
Rockefeller Foundation: Ch -de E. Wil- 
liams of the Battelle Memorial Institute, 
Columbus, Ohio: Carroll L. Wilson of the 
U. S. Atomic Energy Commission, Wash- 
ington, D. C.: Edgar B. Wilson, Jr. of 
Harvard University. - 

In addition to the above named, 
the Medal for Merit with oak leaf 

High Sensitivity ... Logarithmic 

AC VOLTMETER 
50 MICROVOLTS TO 500 VOLTS 

SELF-CONTAINED MODEL 47 VOLTMETER 
ALL AC OPERATED UNIT 

An extremely sensitive am- 
plifier type instrument that 
serves simultaneously as a 
voltmeter and high gain 
amplifier. 

Accuracy -±-2% from 15 
cycles to 30 kc. 

5% from 30 kc. to 
100 kc. 
Input Impedance 1 meg- 
ohm plus 15 uuf. shunt 
capacity. 
Amplifier Gain 40000 

Also MODEL 45 
WIDE BAND 
VOLTMETER 

.0005 to 500 Volts! 
5 Cycles 1600 kc. 

A feu of the many uses: 
Output indicator for microphones of all 
types. 
Low level phonograph pickups. 
Acceleration and other vibration measur- 
ing pickups. 

Sound level measurements. 

Gain and frequency measurements for all 
types of audio equipment. 

Densitometric measurements in photog- 
raphy and film production. 

Light flux measurements in conjunction 
with photocells. 

l:"ritr Is (.na'/tlete Information 

Instrument Electronics 
41-17A Douglaston Parkway 
DOUGLASTON, L. I., N. Y. 

1RADS MARK 

TIMING MOTORS 

Sl'AñR 

Motor Equipped With 
Patented Oil Reservoir 

SYNCHRON motors never need oiling. All 
moving parts are bathed in a sealed -in, life- 
time supply of oil. 

Double Bearings Assure 
Smooth Operation! 

Rotor shaft, reduction train, and output shaft 
-all have double bearincs to reduce vibra- 
tion and promote quiet operation. 

Brass Gears Operate Against 
Steel Pinions-for Long Life! 

There is no compromise for quality in the 
construction of SYNCHRON Timing Motors 
and Time Machines. 

Write For catalog and complete engineering 
details. 

HANSEN MANUFACTURING CO., INC. 

Princeton 10, INDIANA 

Established 1907 - a Pioneer in Synchronous Motors 
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ONLY DC - 

CONVERTERS 
SPECIALLY DESIGNED TO OPERATE 

WIRE AND TAPE RECORDERS 

To fill the growing demand for a portable power supply for 
operating wire and tape recorders and sound projectors on 

DC, CARTER now provides a specially engineered line of 

rotary converters. Compact. Smart in appearance. Equipped 
with carrying handle, cord set, and AC receptacle as illustrated. 
Two basic models cover every requirement. Designed for 6, 12, 

and 115 volt DC input. 

*NEW CONVERTER BULLETIN No. 748, with Carter Selector 
Chart, tells which converter to buy. Your Carter distributor has 
this bulletin. If you make, sell, or use wire or tape recording 
equipment, WRITE for bulletin 748 today, without obligation. 

art 
draredeo10,,,, 

2646 N. MAPLEWOOD CABLE GENEMOTOR 

The MOST PERFECT AMPLIFIER 

The Brook All -Triode Amplifier is 
built with only one objective ... to 
provide the cleanest possible reproduc- 
tion of fine music. 

It makes use of low -mu triodes 
throughout - specially -designed trans- 
formers-and the Brook -patented Auto- 
matic -Bias -Control circuit which more 
than doubles efficiency of the output 
system and at the same time reduces 
harmonic distortion. The result is an 

ifor 
Reproducing 
Fine Music 

7.1(144 Model 10C3-Remote 
control unit with both high - 
and low -gain inputs for all 
types of tuners and pickups. 

amplifier flat within 0.2 DB from 20 
to 20,000 cycles-with intermodulation 
and harmonic distortion reduced to 
negligibility. 

Although its "paper performance" 
surpasses that of any other amplifier, 
the Brook must really be heard to be 
fully appreciated. When you hear the 
Brook alongside other amplifiers-any 
amplifiers-you are in for an exper- 
ience that is both surprising and 
enlightening. 

Write today for copy of distortion 
analysis and Descriptive Bulletin AF -8! 

The BROOK High Quality Amplifier 
-Designed by LINCOLN WALSH 

BROOK ELECTRONICS, Inc., 
34 DeHart Place, Elizabeth 2, N. J. 

NEWS OF THE INDUSTRY (continued) 

President Truman presents Medal for Merit 
with oak leaf cluster to James B. Conant 

(right) and Vannevar Bush (left) 

cluster was bestowed upon Van - 
nevar Bush and James B. Conant 
for their contributions to atomic 
research. 

BUSINESS NEWS 

ALLEN B. DUMONT LABORATORIES, 

INC. has purchased from WAA a 
56 -acre former Wright Aeronauti- 
cal plant in East Paterson, N. J., 
and will use it to triple the present 
3,000 -per -month television receiver 
production. The property must be 
maintained in such a manner that 
it may be reconverted to its origi- 
nal use within 120 days. 

TELECTRAD Co., New York, N. Y., 
has been formed to specialize in 
supplying capacitors to manufac- 
turers and laboratories. 

SERVO CORP. OF AMERICA, manufac- 
turers of servomechanisms and 
computers, have acquired space in 
the Eric Wedemeyer Building, New 
Hyde Park, L. I., New York. The 
newly leased area will house the 
servomechanisms laboratory and 
general offices. 

CONTROL ENGINEERING CORP., 

manufacturers of precision electro- 
mechanical instruments and control 
systems, has purchased a 14,000 - 
foot modern laboratory building in 
Canton, Mass. 

GENERAL ELECTRIC CO. will de- 
vote its entire receiver building 
(capable of housing three football 
fields) at Electronics Park to tele- 
vision set production by the end of 
the year. 

ELECTRON MICROSCOPE SOCIETY OF 

AMERICA has set up a placement 
service for the mutual benefit of its 
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Littelfuse Makes Headline News 

with "In -Line" Fuse Retainer 

Littelfuse's latest development: the "in - 
line" fuse retainer for fingertip ease in 
fusing. Precisely molded of high im 
pact bakelite and designed primarily 
for low voltage applications: car radios, 
heaters, spot lights and other automotive 
trouble spots where a fool -proof easy - 
to -handle fuse installation is desired. 
The strongly spring -locked retainer 
opens with a "push -and -twist" of the 
finger tips. Inside, the fuse rests 
against knife -edged, cup contacts that 
assure greatest degree of contact with 
lowest voltage drop. Doubled wall 
thickness at juncture of shoulder and 
lower body. 

Available for all 
standard automo- 
tive fuse sizes. 
Retainer may be 
had with or with- 
out wire leads 
and terminals, 
with or without 
fuses. 

LITTELFYSE I 9n:coyaota7eí 
4764 N. RAVENSWOOD AVE., CHICAGO 40. U. S. A. 

MITE-i-ITE SWITCH.LITE IGNITION FRITE NEON INDICATORS 

SWITCHES CIRCUIT SPEAR ERS FUSES , MOUNTINGS AND ACCESSORIES 

These "silent 
salesmen" are on 
the job always 

creating a 
desire for your 
product at the 
point of sale. 
Any size, shape 
or design can be 
created for you by our master 
designing department. We have 
36 years of "know-how" and have 
created metal products and dis- 
plays for the top manufacturers. 
Write today for descriptive folder. 

atieAt 
Sheet Metal Works, Inc. 

2645-49 Clybourn Ave. 
Chicago 14, III. 

ARE USED IN THIS 
SUPER -SENSITIVE ULTROHMETER 

An S.S.White 100 Megohm Resistor is used as 
the plate load resistor for the first tube in the 
D.C. amplifier in this instrument which meas- 
ures very small d.c. currents and voltages 
over an extreme range of values. The manu- 
facturer, Beckman Instruments Division of 
National Technical Laboratories, says of the 
S.S.White Resistor "it has been very satis- 
factory"-which checks with the experience 
of many other electronic equipment manufac- 
turers who use S.S.White Resistors. 

Photo courtesy of National Technical Laboratories, 
So. Pasadena, Calif. 

WRITE FOR BULLETIN 4505 

It gives essential data about S.S. 

White Resistors including construc- 

tion, characteristics, dimensions, 

etc. Copy with price list on request. 

... AtslttotS' 

S'SW./111- E RESISTORS 
MOLDED 

ElIet- ZUeltztl eh" 

de.si't 

S.S.WHITE RESISTORS 
are of particular interest to 
all who need resistors with 
inherent low noise level and 
good stability in all climates. 

HIGH VALUE RANGE 
15 to 1,000,000 MEGOHMS 

STANDARD RANGE 
1000 OHMS to 10 MEGOHMS 

S.S. 
WHITE NH/TAL ETEHD IMF STR/AMgr imam 

DEPT. R EO EAST 40th ST.. NEW YORK 16, N. Y. 

FLEXIBLE SHAFTS FLEXIBLE SHAFT TOOLS IRCRATI ACCESSORIES 

SMALL CUTTING AND GRINDING T OLS SPECIAL FORMULA RUBBERS 

MOLDED RESISTORS PLASTIC SPECIALTIES CONTRACT PLASTICS MOLDING 

*4.5 KENYON 
KENYON 

one of the oldest names in trans- 
formers, offers high quality specifi- 

cation transformers custom-built to your require- 
ments. For over 20 years the KENYON "K" has been 
a sign of skillful engineering, progressive design and 
sound construction. 

KENYON 
now serves many leading compan- 
ies Including: Times Facsimile Cor- 

poration, Western Electric Co., General Electric Co., 
Schulmerich Electronics, Sperry Gyroscope Co., Inc. 

Yes, electronification of modern industrial machinery 
and methods has been achieved by KENYON'S 
engineered, efficient and conservatively rated 
transformers. 
For all high quality sound applications, for small 
transmitters, broadcast units, rodar equipment, ampli- 
fiers and power supplies - Specify KENYON! 
Inquire today for information about our JAN ap- 
proved transformers. 

Now - for the first time in any transformer catalog, 
KENYON'S new modified edition tells the full com- 
plete story about specific ratings on all transformers. 
Our standard line saves you time and expense. Send 
for the latest edition of our catalog nowt 

KENYON TRANSFORMER CO., Inc 
STREET 

NEW YORK 

840 
Y59, N. Y. 
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"PARTS OFF" 
MANY 

MATERIALS 

All hot and cold 
rolled rods 

Stainless steel 
Chrome Molyb- 

denum 
Aluminum Brass 
Copper Bi -metals 
Many types of 

plastics 
Fibre Rubber 

Wood 

with the New 

DI -ACRO ROD PARIER 
This newest member of the DI -ACRO "DIE -LESS 
DUPLICATING" family of Machines brings you accur- 
acy, speed, capacity range and ease of operation fully up to 
the standards of DI -ACRO Benders, Brakes, Shears. 
Do you require precision?-The DI -ACRO Rod Parter holds 
tolerance to .001" on duplicated cuts. The ends are square, 
and roundness is maintained. 
Do you want speed?-The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
to %". Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and ,light materials. 
GET "DIE -LESS DUPLICATING" CATALOG! 
Shows parts produced without die expense by DI -ACRO 
Benders, Brakes, Shears, Rod Porters, Notchers, 
Punches. Send for your free copy. 

P 
r - - 

d "OIE ACK RO" 

4 

~rlrÀi 
i 

o'nFi-IRIUIn mFG. co. 
pYMtCP 321 EIGHTH AVENUE LAKE CITY, MINNESOTA 

HEAT RESISTANT WIRES FOR EVERY APPLICATION .. . 

DESIGN ENGINEERS .. . 

Do those new circuit designs 
present new wire problems? 

Then check with Lewis Engineering for 
an economic solution and fast delivery. 
For twenty years we've successfully 
been solving the heat and age resist- 
ance wire problems of industry. We 
don't stock wire-we make it to your 
specs-for an experimental run or for 
the production line. If you're designing 
in the electronic, electrical or appliance 
field .. . 

HEATING UNITS 

HEATING ELEMENTS 

RESISTANCE 

LINE CORD 

THERMOCOUPLE WIRE 

ASBESTOS LEAD 

& FIXTURE WIRE 

INSULATED 

RESISTANCE WIRE 

FIBERGLAS 

INSULATED WIRE*; 

`'WIRE TO ANY - 

SPECIFICATIONS 

c, el £wii _lhe Wtre Jor /ou 
Send your electronic control, communications or appliance wir- 
ing specifications for a recommended solution by our engineers. 

FOR A TRIAL ORDER OR A CARLOAD consult 

NEWS OF THE INDUSTRY (continued) 

members and potential employers. 
Inquiries should be directed to C. S. 

Burton of the American Cyanamid 
Co., Stamford, Conn., who is secre- 
tary of EMSA. 

TRIODE RADIO, INC., Brooklyn, N. Y. 

has set up engineering and 
development laboratories special- 
izing in high -frequency communi- 
cations and high-fidelity audio 
systems. 

SANGAMO ELECTRIC CO., Springfield, 
Ill., recently finished construction 
of its new plant at Marion, Illinois, 
which provides complete facilities 
for the manufacture of mica, paper 
and electrolytic capacitors. 

PERSONNEL 

JOHN BALLANTYNE was appointed 
chairman of the board of directors 
of Philco Corporation. He had 
served as president since 1943, and 
during the war acted also as vice- 
president in charge of operations, 
directing the company's conversion 
to war work. 

WILLIAM B. LODGE, wartime asso- 
ciate director of OSRD's Airborne 
Instrument Laboratory and since 
1944 director of general engineer- 
ing at CBS, was named vice-presi- 
dent in charge of general engineer- 
ing for the Columbia Broadcasting 
System. 

W. B. Lodge R. D. Huntoon 

ROBERT D. HUNTOON, assistant 
chief of the Atomic Physics Divis- 
ion, National Bureau of Standards, 
has received a distinguished 
achievement award from the Wash- 
ington Academy of Sciences for 
"the advancement of electronics 
and its application to other sciences 
and to modern ordnance." 

HENRY H. HAUSNER, who during 
the war developed hermetic seals 
for electronic equipment, was ap- 
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FASTER, SIMPLER 

AUDIO ANALYSIS 
with Model AP -1 

PANORAMIC 
SONIC ANALYZER 
Reduce time, complexity and cost of mak- 
ing audio measurements with the unusual 
advantages offered by the Panoramic 
Sonic Analyzer. By resolving a complex 
audio wave into a spectrograph showing 
the frequency distribution and voltage am- 
plitude of the components, Model AP -1... 

Eliminates slow point -by -point fre- 
quency checks Provides a quick 
overall view of the audio spectrum 

Enables determination of changes 
in waveform content while parame- 
ters are varied Furnishes simple 
presentations for production line 
testing. 

-Os 

-04L 
- 
-°.3N 

-02 M 

- V. 
-o., 

-O 

40 100 200 000 600 l'1(2K 4K 6K 201K 
60 CYCLES 106 

Panoramic Sonic Spectrograph of 
750 cps square wave. 

Use Model AP- I for analyzing .. . 

Harmonics Intermodulation Vibra- 
tion Noise Acoustics Materials 

Features...Continuous scanning from 40- 
20,000 cps in one second Wide input 
voltage range Linear and log voltate 
scale Closely logarithmic frequency scale 

Built-in voltage and frequency calibra- 
tor Simple operation. 

WRITE for detailed specs, price and delivery. 

PANORAMI 
RRDIOr"'°'::CORP 

92 Cold St. Cable Address 

New York 7, N.Y. PANORAMIC, NEW YORK 

Exclusive Canadian Representative: Canadian Marconi, Ltd. 

NEWS OF THE INDUSTRY (continued) 

pointed a member of the staff of 
the Metallurgical Research and De- 
velopment Laboratories of Sylvania 
Electric Products Inc., Bayside, 
N. Y. 

J. H. LUDWIG, formerly with Philco, 
RCA Victor and Raytheon, is now 
president and treasurer of the 
newly formed Control Engineering 
Corp., Canton, Mass. 

W. A. JONES, recently with Ray- 
theon Mfg. Company as project en 
gineer on gyro design, is now vice- 
president of Control Engineering 
Corp., Canton, Mass. 

ROBERT W. CLARK, NBC New York 
television operations supervisor, 
has been transferred to the same 
position for the network's Holly- 
wood division. 

T. KEITH GLENNAN, director of the 
Navy's Underwater Sound and De- 
tection laboratory at New London, 
Conn., in 1942, was recently in- 
ducted as president of Case Insti- 
tute of Technology, Cleveland, Ohio. 

A. V. ASTIN, assistant chief of the 
Electronics Division, National Bu- 
reau of Standards, has been 
awarded His Majesty's Medal for 
Service in the Cause of Freedom in 
recognition of work in England 
from Sept. 1944 to March 1945 as 
representative of the National Bu- 
reau of Standards and of Division 
4, NDRC, involving the use and 
evaluation of the proximity fuze. 
As government officials are not per- 
mitted to accept foreign decora- 
tions, the medal will be held in cus- 
tody until his retirement. 

WINSTON L. HOLE was recently ap- 
pointed assistant to the director of 
the Ohio State Research Founda- 
tion. He was previously coor- 
dinator of engineering development 
for North American Phillips Co., 
and served as a technical aide with 
NDRC. 

SAMUEL BOUSKY, president of the 
Cleveland Section of the Instru- 
ment Society of America, has 
joined Horizons Inc., as chief of 
the physics division. Previously 
he was employed by Jack & Heintz 
Inc., in the development of special 
electronic instruments for aircraft. 

i 

HARVEY 

FM TRANSLATOR 
General Electric Model XFM-1 

ez <jhtl'o tira rt{: -?.M -r i 

Post-war version 
of the old G.E. J.F.M-90 
Translator which was used and enjoyed by 
tens of thousands of discriminating radio 
listeners. 

Covers 88-108 me range, dial 12 inches 
long, uses guillotine tuning for highest 
efficiency, high stability. Designed for ex- 
port, has power inputs for 110 to 250 
volts, 50/60 cy. Used in conjunction with 
good audio section or separate amplifier 
will provide best FM listening you ever 
heard. In attractive natural walnut cabinet - 1034" high x 153/4" wide x 113/4" deep, 
complete with 8 tubes. Tropic -proof con- 
struction. Quantity limited, no more avail- 
able. Get your order in while they last) 

Special Price $49.50 

TECHMASTER TV KIT 

Exactly 

The Same as the 

RCA 630TS TV Chassis 

Complete kit of parts, including all hard- 
ware, pre -wired and aligned RCA front 
end, condensers, resistors, punched chassis, 

all tubes including kine, complete manual 

with service notes, all RCA $1 98.50 
NOTE: All pricer are Net, F.0 B. N.Y.C. 

and ore subject to change without notice. 

Telephone: LOngacre 3-1800 
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e 
TECHNICAL 

MANUALS 
CUSTOM DESIGNED 

TO YOUR SPECIFICATIONS 

Planned, written and illus- 
trated by a select staff . . . 

experts in creating radio and 
electronic manuals for civilian 
& military use. 

When you call upon Boland & 
Boyce to create your manuals you 
are relieved of every detail in 

their preparation. The entire oper- 
ation is taken over and completed 
by a specialized staff with years 
of experience in publishing books 
& manuals. 

First the requirements for your 
manual are completely surveyed. 
The working conditions to which 
they will be put are studied and 
the operations or equipment 
described in the manual are 
thoroughly analyzed. A complete 
outline is then prepared and sub- 
mitted for your approval, along 
with a dummy of the manual as 
it will appear when finished. Upon 
your approval the job is com- 
pleted and delivered with your 
satisfaction guaranteed. 

Boland & Boyce manuals in- 
corporate only the most modern 
editorial and illustrative style. 
Each project is treated with in- 
dividual attention in technique of 
presentation and editorial ap- 
proach. The Boland & Boyce 
military and civilian manuals now 
in use throughout the world are 
our best recommendations. 

U. S. Navy 
U. S. Signal Corps. 
Sylvania Electric Products, Inc. 
The National Company 
Western Electric Co. 
Bell Telephone Laboratories 
Maguire Industries, Inc. 
Allen B. Dumont Laboratories, Inc. 
General Electric Co. 
Mine Safety Appliances Co. 

Write or wire Boland & Boyce today 
for more information. 

BOLAND & BOYCE INC., PUBLISHERS 

Radio Maintenance Radio Data Book 
Technical Manuals Video Handbook 

Manual Division M-3 Montclair, N. J. 
CHICAGO: 228 No. LaSalle St. 

Ultrahigh Frequency 
Transmission and Radiation 
BY NATHAN MARCHAND. John Wiley 
& Sons, New York, 1947, 322 pages, 
$4.50. 

THE BASIC principles of the radia- 
tion and transmission of electro- 
magnetic waves are presented, us- 
ing a mathematical approach 
coupled with a detailed analysis of 
the result. The book should appeal 
to all engineers, scientists and stu- 
dents for whom mathematics is a 
useful tool. Partial differential 
equations are used in many of the 
basic developments. 

Covered in turn are Transmis- 
sion Lines, Elements of Vector 
Analysis, Fundamental Electro- 
magnetic Equations, Plane Electro- 
magnetic Waves, Radiation, An- 
tenna Arrays, Wave Guides and 
Complex Transmission Line Net- 
work Analysis. A few problems are 
appended to each chapter, which 
will aid in making the book useful 
as a text. 

The final chapter presents some 
useful ideas on the combination of 
circuit equations with transmission 
line networks to a conventional 
transmission line circuit. Such de- 
vices as a balanced shielded loop 
antenna and conversion transform- 
ers are treated with the aid of 
equations involving Kirchhoff's cur- 
rent law. Some errors in sign in 
this presentation appear rather 
generally, but the intent is clear 
and the results are quite useful.- 
G. B. HOADLEY, Brooklyn Polytechnic 
Institute. 

Fundamental Electronics 
and Vacuum Tubes 
BY A. L. ALBERT, Professor of Com- 
munication Engineering, Oregon State 
College. The MacMillan Company, 
New York, N. Y., 1947, 510 pages, 
price $6.50. 

THIS is a revised edition of Profes- 
sor Albert's popular text, which ap- 
peared first in 1938. As everyone 
knows, electronics has moved ahead 
in the intervening ten years, and 
this new edition is a response to the 
changes that have occurred. It has 
been completely revised and reset. 
Material on certain aspects of the 
art which were not very apparent 
in 1938 has been brought into the 

NEW BOOKS Precise 
RESISTANCE 
MEASUREMENT 

... with the Rubicon 

WHEATSTONE BRIDGE No. 1080 

A high precision instrument well 
suited for use as o laboratory standard 
as well as for routine measurements re- 
quiring exceptionally high accuracy. 

Wide range - 1 ohm, readable to 
within 0.0001 ohm, to 100 megohms. 

Five -dial rheostat usable as separate 
decade resistance box, 9x(1000+100 
+10+1)+10x.1 ohms. Limit of error 

in resistors of 1 or more ohms 0.02%. 

Plug -controlled ratio arms with resis- 
tors from 1 to 10000 ohms - limit of 
error 0.02% -versatile arrangement 
permitting numerous interchecks. 

Heavy substantial aged manganirr re- 
sistors for high stability. 

Extra -heavy sturdy switches with con- 
tact resistance less than 0.001 ohm. 

Fully described in Bulletin 100. 

... with the Rubicon 
TYPE B WHEATSTONE BRIDGE 

Another of the eighteen bridges listed 
in Bulletin 100 for nearly every type of 
resistance measurement ... from high 
precision laboratory work to high speed 
production line inspection jobs. Write 
for your copy of the new edition of 
Bulletin 100 today. 

RUBICON COMPANY 
Electrical Instrument Makers 

3757 Ridge Avenue Philadelphia 32, Pa. 
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REVOLUTIONARY 

COMPLEX WAVE 

GENERATOR 
Electronic Generator produc- 

ing any wave representable by 
the equation: e = m E cos (27c 

ft + a) + my E cos (21s 2 ft +ß) 
+m3Ecos (2n3ft+0) +m. 
E cos (2 7r 4 ft + ¢) + m, 
E cos (tir 5 ft + y) 

Model 57 Price $495.00 net 
f.o.b. Flushing, N. Y. 

Designed by 

Centro Research Laboratories, Inc. 

Manufactured and sold by: 

ALFRED W. BARBER 
LABORATORIES 

34-04 Francis Lewis Blvd. 

FLUSHING, N. Y. 

cede STEATITE 
CERAMIC 

Design engineers and manufacturers in the 
radio, electrical and electronic fields 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 beat. The exceed- 
ingly low loss -factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 

Complete details on request 

D. M. STEWARD MFG. COMPANY 
Main Offic i Wort,: Chattanooga, Tenn. 

Needham, Mass. Chicago Los Angele. 
New York hiladlphia 

cie 

High speed machine -winding 
of electric motor armatures 
necessarily exposes magnet 
wire to some rugged 
treatment. 

The all-around (in the 
groove and out) 
"windability" of 
ESSEX EXTRA TEST 
MAGNET WIRE in this 
and other exacting appli- 
cations cannot be excelled. 

ESSEX WIRE CORP. 
FORT WAYNE 6, INDIANA 

Plants: Fort Wayne, Indiana; Detroit, Michigan; 
Anaheim, California. Warehouses' and Sales 
Offices: "Atlanta, Ga.; "Boston, Mass.; *Chicago, 
Ill.; Dallas, Texas; Dayton, Ohio; *Detroit, Mich.; 
Kansas City, Mo.; "Newark, N.J.; Philadelphia, 
Pa.; "St. Louis, Mo.; Cleveland, Oio; Milwaukee, 
Wis.; San Francisco, Calif.; "Los Angeles, Calif. 

WIRE 

sx 
PRODUCTS 

TYPE BX- 
1 WATT 

high accuracy plus! 

NON- 
INDUCTIVE 

MAX. RES: 1.5 Megohm (331 Alloy) 
1.0 Megohm (Nichrome) 
90,000 Ohms (Manganin) 

BODY SIZE: 1" lg. by 9/16" diem. 

TOLERANCE: STANDARD 1% 
(TO 1/10% at Slight Ex- 

tra Cost) 

TYPE CX- 
1/2 WATT 

fts NON - 

INDUCTIVE 
MAX. RES: 750,000 ohm (331 Alloy) 

500,000 ohm (Nichrome( 
15,000 ohm (Manganin) 

BODY SIZE: 5/8" lg. by 9/16" diam. 

TOLERANCE: STANDARD 1% 
(TO 1/10% at Slight Ex- 

tra Cost) 

.t ' For Instrumentation 
and other critical 

applications 

IN -RES -CO wire wound resistors 
are engineered for the manufac- 
turer maintaining a reputation of 
top quality and performance in his 
equipment. They cover a full range 
from 1 watt to 10 watts and .01 

ohm to 1.5 megohm. Conservative 
ratings assure maximum long life; 
trouble free service. Write for cata- 
log today on company letterhead. 

IN'AESCO 

INSTRUMENT RESISTORS CO., 1056 COMMERCE AVE., UNION, N. J. 
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SELENIUM 

POWER RECTIFIERS 

Bradley selenium power rectifiers are 

rugged and compact. Square plates afford 
maximum of rating to space factor. Con- 

servatively rated up to thousands of am- 
peres. Shown: SEl1 W2OF, full -wave bridge, 
rated at 110 volts A.C., 5 amperes D.C. 

SIMPLIFY PHOTO CELL 

CONTROL 

Luxtron* photo cells convert light into 

electrical energy. No external voltage is 

required to operate meters and meter re- 

lays directly from Bradley photo cells, im- 

proving control over your processes, reduc- 

ing your costs. Housed model shown. Many 

different sizes and shapes, mounted and 

unmounted. 

T. M. REG. U. S. PAT. OFF. 

Illustrated literature, avail- 
able on request, shows Brad- 
ley's full line of photo cells 
and copper oxide and selen- 
ium rectifiers. 

Write for "The Bradley Line" 

BRADLEY 
LABORATORIES, INC. 
82 Meadow St. New Haven 10, Conn. 

NEW BOOKS (continued) 

book. A matter of considerable 
value for use as a text in class or 
for the man who studies alone is 
the inclusion of problems and ques- 
tions at the end of each chapter. 

One noteworthy feature of the 
book is the large size of the illustra- 
tions, making them exceptionally 
easy to see, to read and to under- 
stand. 

The book is aimed at junior or 
senior college students taking their 
first general course in electronics 
and, therefore, can be adapted to 
courses preliminary to a more in- 
tensive study of communication en- 
gineering or power generation and 
use.-K. H. 

Klystron and Microwave 
Triodes 
EDITED BY D. R. HAMILTON, J. K. 
KNIPP AND J. B. H. KUPER. Volume 7 
of the MIT Radiation Laboratory 
Se ries. McGraw-Hill Book Company, 
Inc., New York, N. Y., 1947, 533 
pages, $7.50. 

AN advanced theoretical analysis 
of microwave triodes and klystrons 
is presented in this volume. Second 
order effects and an analysis of 
large -signal conditions are included 
as well as the more familiar small - 
signal first order theories. In order 
to present this amount of theoret- 
ical material, it has been necessary 
to exclude descriptive material. As 
a result, the book will be most use- 
ful to tube designers and experts in 
the field and will prove to be diffi- 
cult reading for the person desiring 
an introduction to the subject. 

The book is divided into three 
sections. Part I includes an intro- 
duction and a thorough treatment 
of the interaction between electrons 
and electric fields. This material is 
basic in character and applies 
equally well to triodes and kly- 
strons. Triodes are considered 
specifically in Part II, and the third 
section on klystrons analyzes these 
tubes as amplifiers, frequency mul- 
tipliers and oscillators. 

Almost half of the book is de- 
voted to the analysis and discussion 
of reflex klystron oscillators. Non - 
ideal reflectors, hysteresis effects, 
output load characteristics, modu- 
lation, and noise are considered in 
this section. The other sections are 
equally complete in their treatment 

WOLLASTON PROCESS WIRE 

drawn as small as .000010"; 

Made to your specifications for 

diameter and resistance .. . 

WRITE for list of prod:fts. 

S tV iúl! t11 ll l:Tt 

« lr :.1., lilfi t 
trf:CG 
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 The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink -taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like o duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth. 
It is good for ink as well. 

IMPERIAL 

TRACING 

CLOTH 

SOLD BY LEADING STATIONERY AND DRAW- 
ING MATERIAL DEALERS EVERYWHERE 

COMMUNICATIONS 
TRANSFORMERS 

PORTABLE AUTO 
TRANSFORMER 

Pri.: 220V-110V- 
One KVA, 50 60 

cycles, single 
phase 

Sec.: One KVA 

Also POWER RECTIFIERS 
for communication, lab- 
oratory, and industrial 
applications. 

TRRNSFORMERS 
Engineered for your job 

X-RAY OIL -COOLED 
TRANSFORMER 

Pri.: 110V, 50 60 
cycles, single 

phase 

Sec.: (1) 50,000V 
Peak, 35 MA. (Plate 

(2) 6V 

5A Filament 

Precision -built for trouble - 
free service. ELECTRICOIL 

designing and manufac- 
turing skill are available 
to help meet your speci- 

fic requirements for top 
quality special and stand- 
ard industrial transform- 
ers, reactors, coils, of any 

size, for any application. 

ELECTRICOIL Transformers 
include units from 1 v. to 

100,000 v., or over; at 
few Milliamperes or 
thousands of Amps., for 
heating, testing, x-ray, 
rectifiers, signaling, trans- 

mitting, television and 
other applications. 

WRITE FOR BULLETIN TR 6 

ELECTRICOIL TRANSFORMER CO. 
EIerrncol Mfrs S,nce 1936 

417-421 Canal Street New York 13, N. Y. 
WAlker 5-5465 

INSTANTLY co ptutationading. 
No 

AC C U RAT E LY de- 
termination of 0 05%. 

at the turn of the dial V I S U A L L Y indicator knob. 

Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers ... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 

C. G. CONN LTD., DEPT. 812 
ELKHART, IND. 

2t/zite Ac 
90tee 9aeden r-------- 

I Please send free Stroboconn 
folder containing information 

I about operation and applica- 
tion of this new precision in- 
strument. 1 understand this places me under no obli- 
gation. 

Name Position 

Company 

Address 

City Zone State 
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POTTER INSTRUMENT COMPANY INCOR POR A T ED 
136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK 

604B DUPLEX 603B MULTICELL 6008 DIA -CONE 4008 DIA -CONS 

CLEARLY THE "NUMBER ONE" LINE 

IN THE HIGH QUALITY FIELD 

Quality -conscious engineers in every 
field have now found out, in actual use, 
the remarkable efficiency, the amazing 
smoothness of frequency response, and 
the clearly superior performance of the 
new, improved 1948 Altec Lansing 
speakers. 

This complete, all-purpose line, fun- 
damentally re -engineered and incorpo- 
rating new scientific discoveries result- 

ing from original Altec Lansing re- 
search, offers the highest obtainable 
quality now available in the electronic 
industry. 

The clear superiority of Altec Lan- 
sing speakers is substantiated by fre- 
quency response curves, made on meas- 
urement equipment that has earned the 
approval of conservative, unbiased au- 
dio scientists. 

An illustrated brochure, fully describing the 1948 Altec Lansing line, containing frequency 

response curves for each speaker, a ill be sent on request. Write to address nearest you. 

161 Sixth Avenue, 

New York City 13, N. Y. 311TE 1161 N. Vine St. 

Hollywood 38, Calif. 

*'Direct Decimal 
Scale Registration 

* Scaling Factors of 
10, 100 and 1000 

* Low Resolution Time 
-5 Microseconds 

* Self -Contained Me- 
chanical Register 

* Regulated High Volt- 
age Power Supply 

* Provision for Clock 
Timei 

* High Sensitivity - 0.25 Volt 
* Stable, No 

Adjustments 
* High Quality 

Construction 

For Radioactivity 
Measurements! 

THE NEW POTTER 

DECADE SCALER 
Model 2091-s495.00 

FOR COMPLETE LITERATURE OR CONSULTATION ON 

HIGH SPEED COUNTING, TIMING AND CONTROL 
PROBLEMS CALL OR WRITE DEPARTMENT 6M, TODAY. 

2y.gtMF 

NEW BOOKS (continued) 

of advanced problems and second 
order effects. The triode analysis 
is limited to the small -signal case, 
but space charge effects, large 
transit angles and noise are treated 
in considerable detail. Space charge 
debunching and large -signal condi- 
tions are included in the chapter 
on electron bunching. 

The book will be a valuable addi- 
tion to the material on microwave 
tube types. References to outside 
sources are given more frequently 
than in some of the other volumes 
in this series, and the use of cross 
references has made the book free 
of repetition. 

In some cases the presentation of 
the material could be improved con- 
siderably. For example, the factors 
included in the input resistance R, 
of a grid -separation amplifier are 
not clearly defined when the term is 
introduced, and mention of the 
usual low -frequency value of R, = 
1/gm occurs eight pages later. The 
tendency to depend upon equations 
being self-explanatory makes the 
book difficult to follow, but the 
wealth of material which has been 
included as a result of that edi- 
torial policy adds to its usefulness 
as a reference text.-A. E. HARRI- 

SON, Princeton University. 

Microwave Transmission 
Design Data 
BY THEODORE MORENO. McGraw-Hill 
Book Co., New York, N. Y., 1948, 248 
pages, $4.00 

PRACTICAL design data for micro- 
wave transmission components are 
presented in this book. The gen- 
eral topics covered are: transmis- 
sion line theory as applied to micro- 
wave components; coaxial lines and 
flexible cables; wave guides, giving 
practical design data for struc- 
tures, bends, tees, transformers, 
obstacles, windows, and couplings; 
wave guides filled with dielectric 
material both completely and parti- 
ally; and cavity resonators. 

This book is a revision and ex- 
pansion of an earlier Confidential 
volume of the same name published 
by Sperry Gyroscope Co. during the 
war. Although this book is only 
thirty pages longer than the orig- 
inal volume, it actually contains a 
much greater proportion of new 
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How to Solder Around 

Corners...and Between 

Wiring... 

\ \ FLEXITIP-loop 
tip easily 
formed-no re- 
tinning. 

BUILT-IN 
TRANSFORM- 
ER - compact, 
complete and 
safe. 

SOLDERLITE- 
spotlights the 
work. 

DUAL HEAT- 
single heat 100 
watts, dual heat 
100/135 watts, 
110 volts, 60 
cycles. 

LONGER. 
REACH -8" 
from housing to 
tip; gives great- 
er reach. 

S SECOND 
HEATING - no 
waiting; saves 
power. 

Here's a tip from Weller-a Flexifip that is, 
attached to o "longer -reach" Weller Solder- 
ing Gun. Form that flexible loop tip into any 
shape you want and see how it slides around 
corners, between wiring, into the tightest 
spots. Even when the job's buried deep, Flexi- 
tip and the 8" Weller Gun will reach it. 

But that isn't the only advantage of the 
Weller Soldering Gun. Just check the 6 fea- 
tures and see why it's called the "handful of 
soldering convenience." 

Solderlite and 5 -second heating means 
hours and dollars saved-your Weller Gun 
will pay for itself in a few months. And be- 
cause the transformer is built in- not sepa- 
rate-the Weller Gun is a complete, compact 
unit, safer and easier to use. There's no need 
to unplug the gun when not in use; heat comes 
"on" only when the trigger is pulled. 

For laboratory and maintenance work, we 
recommend the efficient 8" model-DX-8 
with dual heat; or 4" types S-107 single heat 
and D-207 dual heat. Order from your dis- 
tributor or write for bulletin direct. 

WELLER MFG. CO. 
806 Packer Street Easton, Pa. 

NEW! NEW! NEW! 

MOTRON 
A RADICALLY DIFFERENT 
NON -HUNTING, DEAD 
BEAT SERVO MECHANISM 

What Motron Does: 

A versatile new instrument with 
almost unlimited cost cutting ap- 
plications in modern industry. 
Motron provides a fast acting 
torque of 30 to 75 inch pounds 
which can automatically control 
countless industrial processes. It 
takes its input from any indicating device 
capable of producing a torque of .0000? -.006 
oz. in. (for example an electrical meter move- 
ment, pressure gauge, metal bellows, air vane, 
flow gauge, nylon or silk filament, magnetic 
compass needles, thermostat, cam, etc.) 

Let us analyze 
your control problems . . 
An analysis of your specific 
problem and complete engineering 
details will be sent promptly. 
You are not obligated in any 
way. Just write to: WRITE 

An automatic control 
: requiring no human 

: supervision . . . 

Just a few of many applications . . 

Precise, quick acting, automatic control of: 
Tension in wire, paper, thread 
Web press registration 
Air velocity 
Oil blending 
Changing power factor 
Wire winding machinery 
Flame cutting 
Duplicating lathes 

W. Cr ROBINETTE CO. 
Department E-848 

802 Fair Oaks Ave, 
South Pasadena, Calif. 

Over 1000 Sizes 

PARAMOUNT wSPIRAL PAPER TUBES ouN 

Square Rectangular Triangular 
Round and Half -Round 

With a wide range of stock arbors ... plus the 
specialized ability to engineer special tubes .. . 
PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi -Dielectric, 
Hi -Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002". Made to your speci- 
fications or engineered for YOU. 

Inside Perimeters from .592' to 19.0' 

PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 
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4/elf'/ 
FORMICA 

YN-25 
ELECTRICAL INSULATION 

200 Times Better Insulation Resistance 
The specifications for Formica "YN-25" tell their 
own amazing story far better than adjectives. 
Note particularly that impact strength is 10 
times greater ... insulation resistance 200 
times higher than standard 
electrical grades of laminated 
insulation. 

Pier( 

Cal , me9°cme9°cycie le ..... . átor 
1 ,ne9°h,ns Power Constant 

Olelectrlc 
ce /,Over 50,E 

tesulotion 
Resist 95e, 

notch 

opodr 
96 Frs er 

op 
notch 

90" 10 ft. lbs. 
per loch 

pled strength ' 6 H. lb s. 

wlse' G(/ 

Excellent machining, punching 
and post -forming characteristics 
mean limitless variety of possi- 
ble sizes and shapes. 

full engineering data to Formico, 
4640 Spring Grove Avenue, Cin- 

cinnati 32, Ohio. 

Productive 

or work In I°dm 

FORMICA "YN-25"- 200 TIMES BETTER INSULATION RESISTANCE'?' 

NEW .. . 

HIGH PRECISION 2 -inch POTENTIOMETER 

DESIGNED TO MEET 

HIGH STANDARDS 

DEMANDED BY COMPUTER 

AND MILITARY APPLICATIONS 

Mechanical Specifications 

Precision machined aluminum base and cover 
2" diameter, 1" depth. 

Precision phosphor bronze bushing. 

Centerless ground stainless steel shaft. 

No set screws. 

Mechanical rotation -360°. 
Basic design permits use in ganged as- 
semblies. 

Electrical Specifications 
Winding-both linear to 0.5% and non- 
linear to 1% accuracies. 
Paliney contact to winding; two -brush rotor 
take-off assembly with precious metal con- 
tacts. 
High, uniform resolution provided by our 
method of winding non-linear resistances. 
Electrical rotation maximum 320°. 
All soldered connections (except sliding 
contacts). 

This general line of precision potentiometers was developed in collaboration with the Fire 

Control Section of the Glenn L. Martin Company. 

Send us detailed information on your requirements for prompt quotation on large or small 

quantities. 

L- TECHNOLOGY INSTRUMENT CORPORATION 
1058 MAIN STREET WALTHAM 54 MASS 
Midwest Office: Alfred Crossley & Associates, 549 W. Randolph St., Chicago 6, III. 

k. STAte 7444 

NEW BOOKS (continued) 

material inasmuch as the illustra- 
tions and graphs have been reduced 
to from one-half to one -quarter 
size. Although the curves are not 
as easy to read and in many cases 
the fine calibration lines have been 
omitted, they are still adequate. The 
illustrations themselves have lost 
nothing in the reduction. 

Enough theoretical discussion is 
included in the new volume to allow 
the use of the data without a previ- 
ous background in many of the 
specialized subjects. In addition to 
the expansion of theoretical discus- 
sion, this latest volume also con- 
tains many new and expanded sub- 
jects such as equivalent circuits for 
many configurations, coaxial to 
wave guide transformers, magic 
tees, the ring bridge, and an ex- 
panded dielectric constant and loss 
table. 

The usefulness of this volume, 
like its predecessor, lies in the great 
abundance of curves and equations 
leading to actual dimensions and 
construction data for microwave 
components.-NATHAN MARCHAND. 

Ultra and Extreme Short 
Wave Reception Principles, 
Operation and Design 
BY M. J. O. STRUTT. D. Van Nos- 
trand Company, Inc., New York, N. 
Y., 1947, 387 pages, $7.50. 
THIS book contains a comprehen- 
sive treatment of receiver problems 
in the 3 to 30,000 -mc range. It 
assembles in one place descriptions 
of circuits and phenomena that 
represent the post-war trend in 
receiver design and analysis. Be- 
cause of the large amount of mate- 
rial covered by the volume, the 
treatment is concise, and it will 
probably not be very useful as a 
textbook for the beginner. It is, 
however, an excellent source book 
for the practicing engineer. 

Each of the seven chapters starts 
with a brief, but sufficient, review 
of the pertinent background mate- 
rial, and then proceeds with a 
thorough application of the prin- 
ciples so established to the specific 
problem discussed. In general, 
emphasis is placed upon quantita- 
tive results, and extensive use is 
made of graphical methods for the 
presentation of data. At appro- 
priate places in the text material, 
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r s..Mr s wr AMY 

-23endi>e Pacific 
FIRST IN TELEMETERING _ 

DIFFERENTIAL PRESSURE TRANSDUCER 

Bendix-Pacific Model TTP-4A Transducer is a var- 
iable -reluctance diaphragm type sensing instrument 
designed to measure different pressures encountered 
in airborne vehicles. When used in conjunction with 
a Bendix Model TOL-2A or Equivalent Sub -Carrier 
Oscillator in the FM/FM Subminiature Telemetering 
System, the frequency of oscillation is a function of 
the magnitude of the pressure under measurement. 

Ranges 0 - 5 P.S.I. to 0 - 125 P.S.I. 
Accuracy ± 20% of range of measurement 
Natural frequency 500 C.P.S. to 2000 C.P.S. de- 

pending on range 
Dimensions 11/2" diameter, 11/q" long 
Weight 0.5 pounds 

This unit is one of a complete line of telemetering 
instruments and services available at Bendix-Pacific. 
Services include installation and application engineer- 
ing, field operations, data reduction and engineering 
consultation. Information is available to qualified 
companies. 

PaciIc DMsion 
-Bendix' Aviation Corporation 

TO MEASURE...TO INDICATE...TO WARN... ATA DISTANCE 

TELEVISION 
HIGH VOLTAGE METER 

O to 30 KV 

AN ABSOLUTE 
MUST F O R 

TELEVISION 
WORK 

METER SPECIFICATIONS 
Voltage Range: 0-30 Kilovolts at 50.000 ohms per 

volt sensitivity. Measures high voltage circuits 
with very light loading. 

Polarity Reversing Switch: Permits measuring of 
positive or negative voltages from ground with 
maximum safety. Switch may be operated with- 
out arcing while the voltage is being applied. 
Off position of this switch locks the sensitive 
meter movement for transportation. 

Special Terminals: Provided for oscilloscope con- 
nection to observe percentage of ripple, also 
waveform and frequency of ripple while checking 
voltage. The oricuit used permits scope readings 
over an extremely wide frequency range. 

A square cased 4" meter with an easy to read 
scale. Overall Size of Case: 7" wide, 9" long. 
5" high. Net Price $67.50 

Include 25% Deposit with Order, Balance C.O.D. 

Pioneers in Projection Television 
SPELLMAN TELEVISION CO., INC. 
130 WEST 24th STREET NEW YORK 11, N. Y. 

THERMOSTATIC METAL TYPE 

DELAY RELAYS, 
PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 

EATURES:-Compensated for ambient temperature changes from 
-40° to 110° F ... Hermetically sealed; not affected by altitude, moisture 
or other climate changes ... Explosion -proof .. - Octal radio base .. . 

Compact, light, rugged, inexpensive . Circuits available: SPST Nor- 
mally Open; SPST Normally Closed. 

PROBLEM? Send for "Special Problem Sheet" and Bulletin. 

AMPERITE REGUL A TORS 
talk 

30 

20 

l0 
VOLTAGE OF 24V 

BATTERY 6 CHARGER 
VARIES APPROX. 

50% 

WITH AMPERITE 
VOLTAGE VARIES 
ONLY 

2% 
Ampeiite REGULATORS are the simplest, lightest, cheapest, and most compact method 
of obtaining current or voltage regulation . . For currents of .060 to 8.0 Amps .. . 

Hermetically sealed; not affected by altitude, ambient temperature, humidity. 

A Write for 4 -page Illustrated Bulletin. 

MPERITE CO., 561 Broadway, New York 12 , N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

TmP c/eekDANO CO/LS 
For years, production -wise engineers for 
nationally famous electrical products have 
repeatedly specified DANO Coils. Any 
type, any quantity . . . if you want de- 
pendable magnetic coil windings ... now 
is the time to check DANO. 

"W here 
Professional 
Radiomen 

Study" 

__ __ _ _ 

__ 

Every Job Made To Customer Requirements. 
ALSO TRANSFORMERS MADE TO ORDER 

ELECTRIC CO WINSTID (OWiNNN. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 
16th and Pnrk Nd.. N. \1. 

Washington 10. D. C. 
Advanced 

Home Study and Residence 
Courses in Practical Radio - 
Electronics and Television. 
Approved for Veteran Training. 
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arnsiea 
y 

Can Offer You "GRADED WATER" 
for Parts Rinsing and Screen Processing 

With Barnstead Water Stills or De- 
mineralizers (or a combination of both) 
you can be assured of a constant un- 
varying supply of high resistance water 
exactly fitted to your needs. Where the 
use requires only the removal of mineral 
content, Barnstead 2 -Bed, 4 -Bed or Type 
"R" Upflo Models provide rinse wafer 
that leaves no harmful salt residue. 

TYPE "SS" 
WATER STILL 

If the requirements demand elimination 
of organic impurities as well as inor- 
ganic, Barnstead Water Stills provide the 
surest and most economical answer. For 
such exacting uses as on screens of 
cathode ray tubes it may be necessary 
to de -ionize the water first and then 
distill it - as many leading tube 
manufacturers do. 

In any event, Barnstead Equipment 
is your safest solution. And re- 
member, only Barnstead offers you 
both distilling and demineralizing 
equipment - and are thus able 
to handle all situations. Put your 
pure water problems in the hands 
of a Barnstead Engineer and have 
a single responsible authority for 
their solution. 

We will be glad to supply recom- 
mendations for your particular prob- 
lem without obligation. 

arñstead 
STILL & STERILIZER CO. 

228 Lanesville Terrace, Forest Hills, Boston 31, Mass 

TYPE "R" UPFLO 
DEMINERALIZER 

PURE WATER SPECIALISTS FOR OVER 70 YEARS" 

PYRO- 
FERRIC 
IRON 

CORES 
Since 1933 PYROFERRIC has 
been the standard source for 

IRON CORES manufactured to 
desired permeability, frequency, 
"Q", resistance and physical strength 
to fit any circuit. 
PYROFERRIC, with its background of research and 

experience, will glady consult with you on your IRON 
CORE requirements. 

PYROFERRIC CO. 

il 

621 EAST 216 ST. NEW YORK 67, N. Y. 

NEW BOOKS (continued) 

numbers are given that apply to 

a list of 409 references alphabet- 
ically arranged by author's name 
at the back of the book. This list 
includes both domestic and foreign 
publications. 

The first chapter is introduced 
with a review of electromagnetic 
theory. This theory is then applied 
to the various propagation phenom- 
ena associated with the frequency 
range considered. The absorption 
and refraction problems of interest 
to all communication engineers, 
and the special reflection problems 
of the radar engineer, are covered. 
The chapter concludes with a con- 
densed explanation of amplitude 
modulation, frequency and phase 
modulation, and the various types 
of pulse modulation. 

The second chapter considers in 
detail the characteristics and 
sources of noise associated with re- 
ceiver circuits, and the various 
ways in which the noisiness of a 
receiver can be expressed. Included 
are five theorems, called properties 
by the author, relating to the pos- 
sibility of reducing noise by feed- 
back. 

The third chapter begins with a 

review of radiation theory applic- 
able to antennas. The author then 
applies this theory, with a mini- 
mum dependence upon mathe- 
matics, to single -wire antennas, 
loops, arrays, and to special types, 
such as the rhombic and V-shaped 
antenna. Brief consideration is 
given to parabolic reflectors and 
metal lenses. Noise picked up and 
generated by the antenna is cov- 
ered. The chapter is concluded with 
a consideration of the antenna as a 

circuit to which the receiver must 
be adjusted for optimum operation. 

In the fourth chapter, properties 
of parallel -wire and coaxial trans- 
mission lines, and wave -guides, are 
discussed and applied to the use of 
these devices as wave conductors 
and matching elements. Lumped - 
constant resonant circuits and cavi- 
ties are considered as coupling 
devices. 

The fifth chapter contains an ex- 
cellent treatment of high -fre- 
quency measuring equipment for 
receiver testing. Of special inter- 
est is the section on high -frequency 
shielding and attenuators. In- 
cluded are graphs showing the var- 
iation of input and output resist- 
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60KW, 3 cm 

MAGNETRON GENERATOR 
Switch selection of six different pulse 
rates 
Built in Cathode Ray Scope for view- 
ing of pulse shape. 
Selector switch for coding pulses 
Ideal for use in schools and training 
programs. 

LERU LABORATORIES, INC. 
360 BLEECKER ST., NEW YORK 14, N. Y. 
Electronic Development and Design 

BECAUSE... 

Cost 1S a Factor 
CONSIDER 

SINCE 1922 

"Controlled Performance" 

COILS 
TRANSFORMERS 

Consistent high quality In Transformers 
and "mode -to -specification" Windings 
for over a quarter of o century. 

SPECIFICATION DATA INVITED 
FROM LARGE VOLUME USERS 

BEST MANUFACTURING CO. INC. 

1203 GROVE ST. 
IRVINGTON 11, NEW JERSEY 

1 

foreign Division 

25 WARREN ST NEW YORK, U. S. A. 
Cable Address SIMONTRICE, NEW YORK 

MULTIPLE NGING 

FOR AN 

ANALOG 

COMPUTER 

Fairchild Type 748 
10 -Gong Linear Potentiometer 

The Problem: To raise the function A to various powers up to A10. Space, 
weight and driving torque to be held to a minimum; accuracy to be better 
than ± .5%. 

The Solution: This Fairchild type 748 ganged precision linear potentiometer 
with output accuracy ± .1%.* Torque is reduced to a minimal 5.5 ounce - 
inches for the entire 10 -gang assembly ... wiper contacts are in permanent 
correct alignment on the windings ... backlash is completely eliminated- 
all by mounting the units directly on a single shaft without couplings. 

*Isolating amplifiers between each consecutive cascaded 
voltage divider eliminate loading errors. 

For complete data on these instruments, precision -engineered for over a 
million cycles of operation, address Dept. I, 88-06 Van Wyck Boulevard, 
Jamaica 1, New York. 

SMALL PARTS 
Filaments, anodes, supports, springs, etc. 
for electronic tubes. Small wire and flat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straightened and cut diameter up to Vs - 

inch. Any length up to 12 feet. 
LUXON fishing tackle accessories. 
Inquiries will rereive prompt attention. 

ART WIRE AND 
STAMPING CO. 

227 High St. 

MICRO 
The Ground Miniature BALL BEARING 

New Hampshire MICRO Ball Bear- 
ing are the only fully ground bear- 
ings in the U. S. under 3/a" OD. 
Radial, Radial -thrust, Self Align- 
ing and Pivot Ball Bearings, 5 !32" 
to 3/8 OD. 

Ask for Illustrated Literature. 

Newark 2, N. I. 

NEW HAMPSHIRE BALL BEARINGS, INC. 

5 MAIN STREET PETERBOROUGH, NEW HAMPSHIRE 
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NEW BOOKS (continued) 

e E T,q 

HIGH VOLTAGE 
POWER SUPPLIES 

PROBLEM: A prominent rotary press 
manufacturer required a compact 

0-60 KV DC, re- 
versible polarity, 
power supply. 

MAJOR 
SPECIFICATIONS 

Input: 115 volts, 60 cycles: 300 volt-amperes, 
Output Vo'tone: 0 to 60 KV DC. Varian con- 

trolled. Either positive or negative polarity 
as desired. 

Output Current: 200 r,a at 60 KV: less than 
2% ripple. 

Meters: Output current and voltage: Varian 
current. 

Size: 21" x 16" x 48". 

Insulation: Air insulation throughout. 

; ;:: 
' ;:r,: siW.w' :;, 

= ,w 

Power Supplies up to 200,000 volts DC, 
regulated or unregulated, built to speci- 
fications. Compactness, low cost and rapid 
delivery featured. 

Submit your high voltage power supply re- 
quirements to us for a prompt bid on 
price and delivery. 

OTHER BETA PRODUCTS INCLUDE: 
KILOVOLTMETERS: Up to 50 KV at 

50,000 ohms per volt, 20 µa drain. 

PORTABLE POWER SUPPLIES: Adjust- 
able from 0 to 30 KV DC. Regulated 
and unregulated units available. 

ELECTRONIC MICROAMMETERS: 0.01 
pa full-scale to 100 µa full-scale in 5 
decade ranges. Cannot be damaged by 
overload. 

ELECTRONIC RHEOSTATS Resistance 
continuously variable from above 100,000 
megohms to below 100,000 ohms. Good 
for voltages up to 15 KV. 

Send for descriptive literature 

Sales Engineers throughout the country are 
at your service to discuss our products 
more thoroughly with you. 

OB 
ELECTRONICS co. 
1762 Third Ave., New York 29, N. Y. 

ances and capacitances of vacuum 
tubes with frequency. 

The input stages of high -fre- 
quency receivers are treated in de- 

tail in the sixth chapter. The 

chapter begins with a discussion of 

the various types of amplifier cir- 
cuits used, and their inherent noise 
properties. There follows a consid- 
eration of noise -reducing and neu- 
tralizing circuit connections. Next, 
mixer stages are covered and both 
tube and crystal types are consid- 
ered. In the local -oscillator section 
brief treatment is given to triodes, 
reflex -klystrons, light -house tubes, 
and magnetrons. Automatic -fre- 
quency control is discussed briefly. 
Brief treatment is also given to 
special detection methods, such as 
superregeneration. 

The concluding chapter covers 
the remainder of the receiver and 
includes the i -f amplifier, second 
detector, and video or audio stages. 
This treatment is conventional ex- 
cept in certain parts where special 
test methods are discussed, such as 
measuring the microphonic level of 
a receiver. Frequency modulation, 
impulse modulation, single -side - 
band, and radar receivers complete 
the material of the chapter. 

All in all, the book is a valuable 
and timely contribution to the 
growing list of publications in its 
field. It is unfortunate that a com- 
panion book is not available cover- 
ing the problems of transmission 
in the concise manner that this 
covers the problems of reception.- 
MARTIN W. ESSIGMANN, North- 
eastern University. 

FM Transmission 
and Reception 
BY JOHN F. RIDER AND SEYMOUR D. 
USLAN. Published by John F. Rider 
Publisher, Inc. New York 16, New 
York, 1948, 409 pages, cloth -bound 
$2.70, paper $1.80. 

THIS book represents a vast 
amount of material on f -m trans- 
mitters, including most of the com- 
mercial broadcast types, as well as 
examples of those used in amateur 
and police radio work. Receivers, 
reactance tubes, limiters, discrim- 
inators, locked oscillators and ratio 
detectors are described in detail. 

Antenna systems for transmis- 
sion and reception are included, as 

HERE IS 

PROOF 
THAT COSTS YOU NOTHING! 

PROOF THAT THE NEW 

MULTIPOT 

IS YOUR BEST BUY 
IN MULTIPLE TURN (HELICAL) 
PRECISION POTENTIOMETERS 

Smaller, Lighter 
Unsurpassed Dependability 
Lowest Prices 

A FREE SAMPLE MULTIPOT will be 
sent to any user of helical potenti- 
ometers with an average consumption 
of two or more units per month. Write 
us on your letterhead giving number of 
turns (three or ten) and approximate 
resistance (so to 150,000 ohms) desired. 

FORD ENGINEERING CO. 
BOX 555, STA. B, PASADENA, CALIF. 

EISLER 

ELECTRICAL & ELECTRONIC 
EQUIPMENT 

ELECTRONIC TUBE EQUIPMENT 
6 HEAD 

RADIO TUBE 
EXHAUSTING 

MACHINE 

We Make 
Complete 
Equipment 

For The 
Manufacture 
Of Incandes- 
cent Lamps 

Radio and Elec- 
tronic Tubes. 

TRANSFORMERS OF ALL TYPES 
For 

LIGHTING 
i-OWER 

FU RNACrS 
PHASE 

CHANGING 
DISTRIBUTION 

ETC. 

Air, Oil, 
or Water 

Cooled 

SIZES 1/4 to 250 KVA 

SPOT WELDERS 
OF ALL TYPES 

FOR ALL PURPOSES 
SIZES 1/4 to 250 KVA 

Butt Welders - Gun Welders 
Arc Welders 

Neon Sign Units 
Fluorescent Tube 

Manufacturing Equipment 

CHAS. EISLER 

EISLER ENGINEERING CO., INC. 
751 So. 13th St. (Near Avon Ave.), Newark 3. N. .I. 
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BAACH-INTERNATIONAL 

Dimensions 
14"x24"x72" high 

EIGHT HEAD 

HOT -CUT 

FLARE MACHINE 

Automatic throughout. 
C a n be synchronized 

with automatic Stem 
machine. 

Cuts off and flares in 
one operation. 

Production 1250 flares 
per hour. For minia- 
ture flares, fluores- 
cent starters, stand- 
ard size lamps, fluo- 
rescent and radio 
tubes. 

RANGE OF MACHINE 
Glass tubing 

27 to 45 gauge 

Length of flares 
5 mm. to 80 mm. 

Forms flares up to 
47 mm. diam. 

Net weight, 960 lbs. 
Gross weight 

1450 lbs. 

INTERNATIONAL MACHINE WORKS 
Manufacturers of High Vacuum Pumps. Auto- 
matic Machinery for Incandescent Lamps, 
Electronic Tubes since 7916. 

2027 - 46TH STREET 

NORTH BERGEN, N. J., U. S. A. 

Tel. UNion 3-7412, 
Cable Address "intérmach" North Bergen, N. J. 

FULL HOUR CONTINUOUS PLAY 

WITH THIS MAGNETIC TAPE 

TWIN -TRAX* 

CHASSIS 
Exp.rimenter', $8950 
NET PRICE 

CHECK THESE EXCLUSIVE FEATURES 
ONE HOUR continuous play on 7" reel at 711/2" per 
second tape speed. 
Attainable Frequency Response 50 to 9,000 cycles 

3 db. 
Cuts tape cost in half. No other recorder matches this 
economy. 
Easy to thread. Threads directly'rom one reel to the 
other. 
Heavy Duty Balanced Recording Motor prevents over. 
heating 
High traction between capstan and tape. No tape. 
slippage. 
Twin Electronic Erase Heads for complete Supersonic 
or DC erasure. 
Constant tape speed precision drve minimizes flutter 
and wow. 
Can be used for twin -channel 3 dimensional stereo. 
phonic recording. 
No rewinding necessary. Plays con-inuously during for. 
ward and reverse. 
Unique design prevents development of eccentricities 
in capstan drive. 
One tape channel can be used for compression -expan- 
sion control. 
No belts to loosen or pulleys to slip. Unbelievably 
quiet operation. 
Automatic switch and solenoid instantaneously reverse 
tape travel. 
Minor changes in any amplifier permit recording and 
playback. 
Radio -phono and microphone inputs may be mixed or 
faded. 

Is prlted 
rot, 

iruc,ó,e b000 
ning c o rr d32iagr and c nsrrucrion 

k 
data 

n. 

Send your order today for prompt delivery 1r_.!c.-a-: 

AMPLIFIER CORP. of AMERICA 
398-7 BROADWAY NEW YORK 13. N. Y. 

KURMAN RELAYS 
Reliable Powerful Constant 

For all types of Automatic Controls, 
Keying, Antenna Changeover, Burglar 
Alarms, Closed Circuit Applications. 

TELEPHONE, Model A:-Multicontact. 
Pin Hinge. Complete range of contacts ra 
up to 28 Springs. Wide variety of con- 
tact materials. Can be provided for slow 
operate, slow release, or slow acting. 
4 x 1-7/32 x 1-5/8". 

PLUS a Complete Line of Sensitive, High Frequency, Midget, and 
High Voltage Relays, of which the following are only representative: 

THE NEW KURMAN "24"- 
A powerful sensitive relay with a 
split armature:-Sensitivity .014 
Watts D. C., 3 V. A. on A. C. 
Can be adjusted to operate at 
.005 Watts. From .01 Volts to 
115 D. C. or A. C. 

Overall size: 2-s,g x 2-5/á x 
1-5/e". 

HIGH VOLTAGE, Model 16:- 
Shock Resistant. 2 Watts D. C. 
Coils up to 20,000 Ohms. Con- 
tacts up to 3 PDT. 

Overall size: 2 x 2 x 1-5/16". 

NEW KURMAN "24" HIGH VOLTAGE Model 

PRICES UPON APPLICATION . . . Write for Bulletin 
16 

108E 

KURAAAN ELECTRIC CO., INC. 
35-18 37th St., Long Island City 1, N. Y. 

COMPOUNDS 
Scientifically compounded for specific applications from waxes, resins, 
asphalts, pitches, oils, and minerals. Available In wide range of melting 
points and hardnesses. Special potting compounds are heat conducting and 
crack resistant at extremely low temperatures. Recommendations, specific 
data, and samples will be furnished on request. 

IMPREGNATING 
radio coils 
transformer coils 
Ignition coils 
wire coverings 
paper tubes and forms 
porous ceramics 

DIPPING 
Coils 
Transformers 
Condensen 

for 
SEALING 
condensers 
batteries 
switch base terminals 
socket terminals 
light fixtures 

POTTING 
Radio Transformers 
Light Units 
Loading Coils 
Condensen 

BIWAX CORPORATION 
3 4 4 5 HOWARD STREET 

SKOKIE, ILLINOIS 

/s4í 

Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 

If You Are Having Difficulty 
Maintaining Your Mailing Lists... 

Probably no other organization is as well equipped as 
McGraw-Hill to solve the complicated problem of list 
maintenance during this period of unparalleled change 
in industrial personnel. 

McGraw-Hill Mailing Lists cover most major indus- 
tries. They are compiled from exclusive sources, and 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All 
names are guaranteed accurate within 2%. 

When planning your direct mail advertising and sales 
promotion, consider this unique and economical service 
in relation to your product. Details on request. 

McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 

330 West 42nd Street New York, IB, New York 
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(CAN .1 

TROUBLE -FREE _.OPERATION` 

NWL 
CUSTOM-BUILT 

TRANSFORMERS 

AND ELECTRICAL COILS 

Over 25 years' experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 

From IOVA to 300 Built-in quality proved 
KVA Dry -Type Only, 

Both Open and En- by years of actual use. 

cased, 1, 2, & 3 Phase 15 

to 400 Cycles. PROMPT DELIVERIES! 

NOTHELFER 
WINDING LABORATORIES 

9 ALBERMARLE AVE., TRENTON 3, N. J. 

peXseeò 
lot 
g, 

5cet 
E°, ch+9eac\\nosá 

So`r9 

p entn9 
sro``gi H9 sh 

5,ia9 " 
L 

SEND BLUEPRINTS 

AND SPECIFICATIONS - 
NO OBLIGATION! 

Check BAER FIBRE for ac- 
curate dimensioning,uniform 
surface, mechanical and elec. 
trical qualities, and low cost 
per piece. See how efficient-' 
ly a BAER FIBRE terminal 
board, bushing, gasket, 
washer or other shape can 
simultaneously solve your 
electrical or mechanical prob- 
lem...improve your product..., 
and save you money! BAER 
FIBRE is precision fabricated 
to your specifications. 

LITERATURE ON REQUEST 

N. S. BAE 
COMPANY 

MONTGOMERY ST., HILLSIDE, N. J. 
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NEW BOOKS (continued) 

well as a rather good chapter on 
servicing f -m receivers and a fairly 
complete bibliography. 

Some of the discussion material 
is confusing and occasionally term- 
inated with incorrect conclusions. 
The authors have a particularly 
rough time trying to prove that 
phase shift type modulators pro- 
duce only a deviation in phase but 
not in frequency of the modulated 
wave, unless a corrector is included. 

The book assumes only a basic 
working knowledge of radio on the 
part of its readers, and is well illus- 
trated with wiring diagrams and 
graphs.-GLENN H. MUSSELMAN, 
Columbia University. 

Introduction to Modern 
Physics 
By F. K. RICHTMYER, Late Professor 
of Physics at Cornell University, and 
E. H. KENNARD, Formerly Professor 
of Physics at Cornell University, 
McGraw-Hill Book Company, Inc., 
New York, N. Y., Fourth Edition, 759 
pages, $6.00. 

F. K. RICHTMYER was a productive 
experimental physicist, who him- 
self played an important role in 
advancing the frontiers of his sci- 
ence through those exciting years 
when classical theories of the atom 
were forced to give way to the new 
ideas of Planck, Einstein, Bohr, and 
Schrodinger. To him the appear- 
ance of the initial signs of weak- 
ness of the classical theory, the 
birth, the growth, and the final tri- 
umph of the quantum theory were 
a living drama whose most exciting 
chapters unfolded before his own 
watchful eyes and in part through 
his own experiments. His book "In- 
troduction to Modern Physics" 
which appeared in 1928 was a stir- 
ring account of these developments 
cast against the background of the 
history of physics from its earliest 
beginnings, and built around the 
central theme that progress is made 
only when authoritarianism is cast 
aside and theories are accepted only 
to the extent that they can be tested 
in the laboratory. 

In the first edition, written by 
Professor Richtmyer himself, the 
plot unfolds like a narrative and all 
subject matter contributes to the 
central theme in a manner which 
the author is careful to point out. 
There are no loose ends, no incom- 
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POLARAD 
TELEVISION E.uiment 
for studio laboratory manufacturer 

PICTURE & WAVE FORM 
MONITOR 

Model M102 
FEATURES: 

Resolution greater than 
600 lines. 

10" Kinescope and 5" 
oscilloscope. 

Built-in Bar Generator 
for checking horizontal 
and vertical linearity. 

Horizontal and Vertical 
Pulse Cross phaseable 
over entire Kinescope. 

All controls accessible 
from front of rack. 

All parts readily ac- 
cessible for quick servic- 
ing and testing. 

Monitor section occupies 
171/2"x10" panel space 
and may be mounted at 
a remote point. 

Video input high im- 
pedance. 

May be operated by 
either driven or com- 
posite signals. 

Voltage calibrator for 
Wave Form Monitor. 

Specifications 
Input impedance of Picture Monitor 470,000 ohms. 
Picture Amplifier: Flat to 7.5 Mc ± 1 db. 
Scope Amplifier: Flat to 3 Mc ± 1 db. 
Input Signal: 1 Volt peak to peak. 
115 volts 50/60 cycles -6 an.ps. 
Complete with tubes in a rack 83"x22"x22". 

Portable Picture Monitor 

MODEL 102 MPS 
FEATURES: 

Resolution 500 lines. 
7" Kinescope. 
High Impedance Input. 
Rugged construction. 
Size 0"x16"x20", weight 
50 lbs. 
Kinescope removable 
from front and all Darts 
are readily accessible. 

SPECIFICATIONS: 
Input Impedance 470,000 
ohms. 
Video Amplifier: Flat to 
5 Mc ± 1 lb. 
Input Signal: 1 volt 
Peak to peak. 
115 volts 50/60 cycles. 
Complete with tubes. 

Dual Portable Picture Monitor 
MODEL 102 MPD 

This unit has the same performance and constructional 
features as the single portable monitor. This unit is 
supplied in two carrying cases consisting of a control 
unit and the dual monitor unit. Each monitor may be 
used independently of the other. 

9 FERRY STREET, NEW YORK 7, N. Y. 

Television engineers and consultants to 
the nation's great television stations. 

NEW BOOKS (continued) 

prehensible gaps in the argument, 
and few digressions. The book was 
intended as an introduction to 
guide and to direct the interests of 
students into modern physics and 
to indoctrinate them in its philos- 
ophy. It was not a reference book, 
not an encyclopedia of dry and un- 
related factual data. To use a com- 
mercial expression, it was written 
when physics was being taught in 
a buyer's market. 

In view of the success cf Profes- 
sor Richtmyer's book and its use- 
fulness as a textbook in first year 
graduate teaching, it is not sur- 
prising that some one of his stu- 
dents or associates would attempt to 
revise it and bring the story up to 
date, as E. H. Kennard has now 
done. Had the author lived, he 
probably would have done this 
himself, and his revision would 
undoubtedly have included, as Ken- 
nard's revision does, a complete ac- 
count of the development of the 
modern quantum theory, an en- 
larged chapter on nuclear physics 
and a new chapter on cosmic rays. 
Admirers of the first edition would 
probably have preferred that these 
revisions had taken the form of a 
sequel in which continuity of 
thought and interest were pre- 
served, rather than that of an 
abridged modification which can 
still be crammed into one course in 
the curriculum. 

Because of the tremendous 
volume of new material which has 
been added in the revised edition, 
adherence to the original style of 
exposition would have required at 
least twice the number of pages. 
It is, therefore, no fault of the 
author, but rather a characteristic 
of modern physics, that the new 
edition resembles a syllabus of im- 
portant results more than it does 
an introduction for the uninitiated. 
-THOMAS H. JOHNSON, Brook- 
haven National Laboratory. 

Loudspeakers: The Why & 
How of Good Reproduction 
BY G. A. BRIGGS. Published by Warf - 
dale Wireless Works, Idle, Bradford, 
England, 1948, 87 pages, 5/. 

WRITTEN for domestic high-fidelity 
addicts, this pithy pamphlet pre- 
sents the essentials for intelligent 

:..the Acid-Free tape 

.navy manufacturers have 

preferred for years - 
... for coil forms, wrappings, etc. 

Made with exacting care, Red 
Streak Acid -Free tapes and gummed 
flat sheets are made to conform to 
the most critical specifications and 
are uniform throughout. Tests for 
free acids and alkalines are made by 
P H method. Available in materials 
and thicknesses below. 

.005 Gummed White Flexible Holland 
.005 Gummed Red Rope 
.010 Gummed Red Rope 
.002 Gummed Glassine 
.003 - .004 - .005 - .006 - 

.007 - .010 Kraft 

.005 - .007 - .010 Dark Grey Fish 

The RIGHT Acid -Free tape for you is 

QED STREAK 
( COILS BY BALLASTRAN, FT, wAVNF,IND.) 

TIiedeMi1, Inc. 

CHICAGO 

608 5 0hio S. Dearborn J1 389Fifth 
YORK NEW 

Av . 
.ST. LOUIS SAN FRANCISCO SEATTLE 

4053 Lindell Blvd. 420 Market St. 2416 First St. 

ELECTRONICS - August, 1948 225 

www.americanradiohistory.com



* Yes sir, a brand new 
member of the well-known 
Clarostat family of controls. 
Type 47 or 15/16" diameter 
miniature control is smaller, 
handier, yet just as tough 
as its bigger brother, Type 
37 composition -element 
control. 

It's a beauty. Note the trim 
lines. It includes the famous 
Clarostat stabilized element 
you can bank on. Nothing 
sacrificed by way of electri- 
cal and mechanical sturdi- 
ness in attaining smaller 
size. Available with (fac- 
tory -equipped) or without 
switch. Available with one 
tap. Choice of tapers. 

Write for 
literature. 
L et us 
quote on 
your re - 

q u i r e- 
m e n t s. 

arrod°i eeG1A 

CIAROSTAT MFG CO , Inc 2851 N 6th St., Brooklyn, N.Y. 

In Canada: CANADIAN MARCONI CO.. Ltd. 
Montreal, P.Q., and branches 

NEW BOOKS (continued) 

selection and evaluation of loud- 
speakers. The author has drawn 
liberally from books on music, 
acoustics, and circuits to illustrate 
points, thus providing the nontech- 
nical reader with highlights from 
these works and an excellent short 
bibliography for those wishing to 
delve deeper into the subject. 

The short sections into which the 
book is divided include material on 
requirements of quality, frequency 
response and power, loudspeaker 
design and performance, loud- 
speaker and cabinet resonances, 
types of baffles and their effects, 
room acoustics, transients, and 
coupling networks. Representative 
commercial speakers and housings 
are shown in an appendix. Many 
of the points are documented with 
data obtained by the author in de- 
veloping loudspeakers. His experi- 
ence has been that the frequency of 
bass resonance of good loudspeak- 
ers decreases with age. 

The author admits that some of 
his statements are influenced by his 
opinion, but then what constitutes 
faithful reproduction is mostly a 
matter of opinion. Others may take 
exceptions to some of the state- 
ments, especially the experts, but in 
this reviewer's opinion this booklet 
accomplishes its objective of in- 
forming the critical listener of the 
technicalities of reproduction. It 
is a pleasure to see the Doppler 
effect correctly presented as a triv- 
ial problem.-F.H.R. 

Essentials of Radio 
BY MORRIS SLURZBERG AND WILLIAM 
OSTERHELD. McGraw-Hill Book Co., 
Inc., New York, 1948, 806 pages, $5.00. 

THE AUTHORS of the long -popular 
"Electrical Essentials of Radio" 
have presented here at an inter- 
mediate level the principles of oper- 
ation of the basic circuits and cir- 
cuit elements used in conventional 
radio receivers, as essential back- 
ground knowledge for understand- 
ing electronic circuits. Although 
mathematics is quite definitely used 
in connection with the explanations, 
along with vector diagrams and 
graphs, the extent of use is such 
that serious students studying 
radio in a junior college, trade 
school, or the more technically -in- 
clined high school should be able to 

in quantities 

suitable to Volume 

Production...it may 

pay you to call upon 

the Design 

Engineers of 

United -Carr and its 

subsidiaries. They 

have helped many 

manufacturers 

it CUT COSTS 

* SPEED PRODUCTION 

* TURN OUT FINER 

FINISHED PRODUCTS 

UNITED - CARR 

FASTENER Con'. 

CAMBRIDGE 
42, MASSACHUSETTS 

MAKERS OF . FASTENERS 
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NEW BOOKS (continued) 

master most of the material. The 
book is also well suited for inde- 
pendent study at home. 

Examples are used liberally 
throughout the text to illustrate 
equations and procedures. Each 
chapter is followed by a bibliog- 
raphy, an average of about fifty 
questions, and an average of about 
forty problems. An eighteen -sec- 
tion appendix provides sufficient 
reference data so that all problems 
may be solved without resort to 
other books. 

The authors are to be commended 
for their use of standard ASA sym- 
bols throughout, along.with consist- 
ent and simplified handling of such 
abbreviations as a -c, r -f, and ave. 
A minor deviation occurs in their 
use of pm rather than p -m in con- 
nection with dynamic loudspeakers. 

This book can well be the answer 
to McGraw-Hill's long -felt need for 
a book competitive to Keith Hen- 
ney's "Principles of Radio" pub- 
lished by Wiley. The scope and 
treatment are similar, though of 
course the new book is much the 
larger of the two. Instructors who 
like to pick and choose their assign- 
ments, in line with personal prefer- 
ences and for tailoring to the num- 
ber of classroom hours available, 
may well prefer the larger book; 
those who have neither the time nor 
inclination to do this will undoubt- 
edly still prefer the book that for 
two decades has been the unchal- 
lenged leader in radio textbooks at 
the intermediate level.-J.M. 

Books Received for Review 
THE ELECTRON MICROSCOPE. By D. Gabor. Chemical Publishing Co., Brook- lyn, N. Y., American edition, 1948, 164 pages, $4.75. Development, performance and future possibilities of resolution in the electron microscope. (For comments 
on British edition see ELECTRONICS. p 
294, Aug. 1946.) 

THE THEORY OF MATHEMATICAL 
MACHINES. By Francis J. Murray, As- soc. Prof. of Mathematics, Columbia Uni- versity. King's Crown Press, New York, 
N. Y., Revised Edition, 1948, 139 pages spiral -bound, $3.00. Revision of first edi- 
tion (see ELECTRONICS, p 284, May 1947), with errors corrected, Part I ex- 
panded, discussion of trigger circuits in Part II altered and augmented, and new 
chapters on Electronic Digital Computers 
and on Noise, Accuracy and Stability 
added to Part III. 
DIRECTORY OF ENGINEERING DATA 
SOURCES. Southeastern Research Insti- 
tute, Inc., 5009 Peachtree Road, Atlanta, 
Ga., 63 pages paper -covered, $2.50. Names, 
addresses, price information and other data on four types of information sources: 
Government Printing Office and federal 
agencies ; universities, colleges and state 
agencies ; scientific, technical, and trade 
organizations ; commercial publishers of 
periodicals and books. 

USE G -E MYCALEX INSULATION 

l filtrA 
rT fr a f/R/!I 

P/us these v` - 
Insulation Advantages... 

tow Loss 
FACTOR 

HIGH 
MECHANICAL 
STRENGTH 

HIGH 
ARC RESISTANCE 

HIGH 
DIELECTRIC 

STRENGTH 

HIGH HEAT 

RESISTANCE 

Bond metal inserts firmly, accurately, in 
place as part of the molding operation. Specify 
G -E mycalex for high frequency insulation! 
This gray stone -hard dielectric can be molded 
to your design or machined from standard 
sheets and rods. Write for booklet. Section 
AE -8, Plastics Division, Chemical Department, 
General Electric Company, 1 Plastics Ave., 
Pittsfield. Massachusetts. 
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*" 

` t 

j, 
wow re 

CqN. x: 

L 

MODEL 2b 0.45 
Actual size illustrated 

ß 

RECHARGEABLE 

VITAMITE 
IDEAL 

Miniature 
for HEARING 

THE 
227 West 

1 

(Smaller 

And 

LARGER 
Write 

VITAMITE 
64th 

NON-SPILL 

OZ. BATTERIES 
Than 2 Pen -Lights) 

FOR USE 
Sub -Miniature Filament 

AIDS, PORTABLE EQUIPMENT, 

MODELS ALSO AVAILABLE 
for Data and Literature 

COMPANY 
Street New 

WITH 
Type 

York 23, 

Tubes 

ETC. 

N. Y. 

CUP WASHERS 
for Binding Screws 

Preferred 
as a source of pre- 
cision - made 
WASHERS and 
STAMPINGS 
manufactured to 
your specifications 

WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. Detroit 16. 1 .`chigen 
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MINIATURE A.C. GEAR MOTORS 400'' 60~ 
SPECIFICATIONS 

Overall length 
4-57/64" 

Length of Gearbox 
only 1-13/32" 

Diameter over 
motor 1-15/16" 

Diameter over 
gear box 11/e" 

400 CYCLES 

42 RPM 

APPLICATIONS: Military and Aircraft-Actuators, Follow-up 
Devices, Timers, Control Equipment, 
Automatic Pilots, Radar 

Commercial-Ideal for all high quality in- 
strument, and electronic control work 

These new gear head motor units can be supplied in many output speeds, 

from 3100 RPM down to .2 RPM. The A.C. driving motors are available 

in a complete line of 115 Volt, 60^ and 400-, or variable frequency 

(400 - 1600 Cycles); up to 1/50 H.P.; Synchronous or Capacitor Induction. 

Note the small size of typical unit shown above. 

Motors are humidity protected, tropicalized, anodized, aluminum con- 

struction. All motors are ball bearing, with approved lubricant. 

Send us your requirements and ask for descriptive Bulletin on Gear Motors. 

EASTEEM AIR DEVICES, INC. 
130 Flatbush Avenue 

Brooklyn 17, N. Y. 

Da clars geed a 
DRY BATTERY 

ryau caa'eptd7 
There is a 

SPECIALTY 
DRY 

BATTERY 
for your special need 

If you are looking for hard - 

to -get or special dry batteries, 

write us. We design, create 

and manufacture to your 
requirements. 

Send for this 

FREE 
Catalog 

SPECIALTY BATTERY COMPANY 

A SUBSIDIARY 
OF THE RAYO VAC 

RAY -0 -VAC 
COMPANY 

MADISON 4, WISCONSIN Opt. Sea . 

"RA o NEW 
1948 ,,,01-e 

oNo-. 

MAW I 

32, 210 Radio and TV Items 

Absolutely FREE . . . this gigantic, all 

inclusive radio and electronics Catalog 

with sets, parts, systems, newest develop- 

ments. It's practically a power -packed 

reference library of vital needs and in- 

formation. Every one of the illustrated 

160 pages is crammed with amazing bar- 

gains much too good to miss! No matter 

WHAT your interest in Radio or Radio - 

Electronics, you MUST hove this FREE 

Catalog. Write at ONCE ... NOW! 

BACKTALK (continued) 

considerably if a standard fre- 
quency, transmitted continuously 
by a governmental agency such as 
the Bureau of Standards in much 
the same manner as they now oper- 
ate WWV, were used for control. 
A transmission of this type would 
be necessary in each center where 
the Citizens Radio Band were in 

active use. 
Although this standard fre- 

quency could be used in several 
ways, its utility can be illustrated 
by a single example. To control 
the transmitter frequency, the re- 
ceiver associated with it would pick 
up the standard transmission. This 
standard would be heterodyned 
against a local low -frequency crys- 
tal oscillator to produce the carrier. 

With the problem of frequency 
stability thus solved, designing 
equipment for the Citizens Radio 
Band should be simpler. 

M. F. MELVIN 
Electro -Mechanical Research Dept. 

P. R. Mallory & Co., Inc. 
Indianapolis, Indiana 

RADIO CATALOG 

28 Years to Develop 

160 Bargain Packed Pages 

FREE ENGINEERING SERVICE 

Bring us your problem or question about 

Radio, TV, or Radio -Electronics. Write to 

Concord. No charge for this service. 

CONCORD RADIO CORPORATION 
901 W. Jackson Blvd., Chicago 7, III. 

Iiuggetron? 
DEAR SIRS: 
YOUR article in the April issue on 

"Rugged Electron Tubes" prompted 
me to comment on this use of the 
word "rugged" and its poor rela- 
tives "ruggedize," "ruggedized," 
and "ruggedization." 

The latter three do not even 
appear in an unabridged dictionary 
and for "rugged" the following 
meanings are given: Having a 
rough uneven surface, not smooth, 
irregular, not neat or well kept, un- 
even, unkempt, rough with bristles 
or hair, shaggy, hard, harsh, aus- 
tere, rude uncivil, fierce and turb- 
ulent. 

None of these applies to an elec- 
tron tube. The final meaning given 
is vigorous, robust, strong, sturdy, 
hardy; said of health, physique, as 
in: rugged common sense. 

Would not "sturdy" be a better 
word? As most commonly used, 
it is defined as: "Characterized by 
physical strength or force, strong, 
lusty, robust; also stiff, stout, firm 
.... " The verb form "sturdied" 
is also mentioned as used in Scot- 
land. 

"Rugged" as a tube character- 
istic, however, is probably too well 
entrenched now to be changed. 
Each month when I pick up the 

.y 
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"SPEEDEX" Wire Stripper 
Ideal tool for manufacturers, 
electricians, maintenance men, 
etc. Strips insulation from wire 
sizes #8 to #30 ... 750 to 1000 
wires per hour. 
No. 733-12 to 20 wire -List $6.00 
Other types available. 
"Speedex" Wire Stripper Hit- 
complete with wire stripper and 
7 Interchangeable blades In 
special, permanent steel box. 
No. 744K - De Luxe Speedex 
Stripper Kit-complete with Automatic 
Model Tool and all blades List $17.00 
No. 733-H-Standard Speedex Stripper Kit 
complete with all blades List $15.00 Write today for catalog of 3,000 electronic products. 

GENERAL CEMENT MFG. CO. 
Rockford, Illinois, U. S. A. 

.:NEW! 
VITREOUS ENAMELED 

ROUND RHEOSTAT 

7 SIIIf . SO To 500 WATT 

PROMPT SHIPMENTS dirt - 

WRITE FOR CATALOG 

///jjili SLIDE-CONTACT- 

Ñi RHEOSTATS 

RESISTORS-, 
11zE/ - IH D1r/ UNIT1 

/41e,, 

"REX RHEOSTAr _CO; 
BALDWIN, L. I., N.Y.-.. '- 

Custom Built E uipment 
Mechanical-Electrica -Electronic 
Complete Units. -tal Parts 

Cabinets, Chassi- Boxes 
BUCK ENGINEERIN Co., Inc. 

34-37 Marcy St. F EEHOLD, N. J. 

LOCKING YPE 
Stainless Steel 

TUBE CLAMPS 
Send for illustrated catalog and engineering data 

THE GEORGE S. THOMPSON CORPORATION 
South Pasadena, California 

ELECTRO -CHEMICAL 
GLASS-BLOWING 

Scientific 
Vacuum 

Experimental 
WILLIAM I. FRIOLI 

1208 West Sunnier Ave. Indianapolis 44, Ind. 

ART -13 POWER SUPPLIES AND 

LOW FREQUENCY OSCILLATORS 
High Power R.F. Amplifiers, Special Equipment. Quotations on request. 

SPECTRA PRODUCTS 
155 Chambers St. New York 7. N. Y. 

Your inquiries to advertisers 
will have a special value .. . 

-for you-the advertiser-and the publisher, if son mention this publication. Advertisers value highly this evidence of the publication you read. Satisfied advertisers enable the publisher to .meum more advertisers and-more adver- tisers mean more information on more products or better .;errise- UM, value to YOU. 
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EL EL:TP,ON TUBE 
MACHINERY 
Oó ALL TYPES 

STANDARD 
AND SPECIAL 
DESIGN 

15.09(1).00®0060.11 
We specialize in 
Equipment and Methods 
for the manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 

Production or Laboratory Basis 

Kahle ENGINEERING CO. 
1309 SEVENTH STREET 

NORTH BERGEN, N. J., U. S. A. 

FINE RIBBONS 
OF 

TUNGSTEN and MOLYBDENUM 
Quality and accuracy in our fabrica- 
tion of Tungsten & Molybdenum Rib- 
bons have characterized our service to 
the Electronic industry. 

A development of 

CROSS Co. 
15 Beekman St., New York?, N.Y. 

** ñ **** ñ ********* 
"KERLS" IFI YOUR HAIR? 

LET US SOLVE 

YOUR COIL PROBLEM 
4:;r -s\ 

We Manufacture 

COILS 
FOR AM - FM 

AND TELEVISION 
SOLENOIDS and other types 
stade to your specifications. 
Let us quote you. SEND 
FOR CATALOG Ob' STOCK 
ITEMS. 

EAGLE ELECTRONICS, Inc. 
IRVINGTON. NEW YORK 

-)-k '? 

,r 
'+ / ' 

-r 

Q. Need Solder? A. Buy GARDINER! 
BRAND 

Solder the easy way-no fuss, no muss. Use Federated 
Gardiner Brand ROSIN CORE SOLDER . . . the flux is 
in the solder. For corrosion -free electrical work. Comes in 
all commercial sizes and quantities. 

12.6 
METALS DIVISION 

AMERICAN SMELTING AND REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 

WORKS 
ENGINEERING CAURK 

anent and 
ELECIRO'ENNlieOAKWA 

Nigh Voltage filament 
e 

acts 
ao7t 

rntBE A 
fOi 

for Electron 
Specializing Peciolizin Fcn+ers Deliveries 
Plots eran ProlnP 

MICROMETER 
FREQUENCY for 

Checking METER Transmitters 
from 100 Kc to 175 Mo. 
within 0.01 per cent 

LAMPKIN LABORATORIES, INC. 
Bradenton, Fla., U. S. A. 

WE manufacture a complete line of equipment 
SPOT WELDERS, electric from to to 50 KVA TRANSFOIL5LERS, special and standard types INCANDESCENT LAMI' manufacturing equipment FLUORESCENT TUBE MAKING EQUIPMENT ELECTRONIC EQUIPSIENT, vacuum pumps, etc. WET GLASS SLICING and cutting machines for laboratory use GENEItAL GLASS working machines and burners COLLEGE GLASS WORKLNG units for students and laboratory 
731 So. 13th St. (neaEISLERAve GINEERING CO. 

Newark, New Jersey 

AC ABC 
WELDERS 
from 100 to 

400 Amps 
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NICKEL 
CATHODE 
DATA 

for electronic 

designers & engineers 

D. M.-5 Simplified chemical data 

on metals used for cathodes. 

E. G.-1 Methods of testing 
cathodes. 

E. M.-2 Standard Tolerances, 

Seamless and Lockseam* cathodes. 

These specification sheets cover the 

standard products of the Electronics Di- 

vision, Superior Tube Co. Nickel Cath- 

odes are produced in Seamless and Lock - 

seam,* round or shaped, in standard sizes 

or to customer specification. 

We will be glad to send these data 

sheets to you upon request on your 

company letterhead. 

*$uperior Tube Company Patents 

SUPERIOR TUBE CO. 
ELECTRONICS DIVISION 

2500 Germantown Avenue 
Norristown, Pa. 

BACKTALK (continued) 

latest issue of ELECTRONICS, I ex- 
pect to find an announcement of 
the latest tube type-the Rugge- 
tron. 

W. C. WHITE 
Research Laboratory 
General Electric Co. 

Schenectady, New York 

Electronism 
DEAR SIRS: 
IN Mr. Fleming's letter (BACK- 
TALK, March 1948) he suggests 
that in electronic patents it is unus- 
ual to use the expression "electronic 
tube" in claims, and that the nor- 
mal expression is "electronic dis- 
charge device." 

Both expressions are certainly 
used before the Canadian Patent 
Office, and a glance at any group of 
modern U. S. Patents shows that 
both seem to be used in Washington 
as well. Two very recent U. S. 
patents, Numbers 2,436,398, and 
2,436,677 have claims using the ex- 
pression "electron tube" or "elec- 
tronic tube." Other expressions are 
also used : "vacuum tube," U. S. 
Patent 2,435,579. 

It would seem that no particular 
expression can be described as un- 
usual, among those referred to 
above. 

In my letter criticized by Mr. 
Fleming (BACKTALK, January 
1948) I was not advocating any par- 
ticular expression to denote a radio 
tube in a patent claim, but was 
dealing with quite a different mat- 
ter-the use of the word "electron - 
ism" as denoting the electrical 
counterpart of "mechanism"-a 
colorful addition to scientific lan- 
guage. 

WILLIAM R. MEREDITH 
Barrister -at -Law 
Ottawa, Canada 

RED BLOOD CELL COUNTS can be made 
very quickly by a new technique de- 
scribed recently at the New York 
Academy of Medicine. The non - 
conductivity of the red blood cells 
(erythrocytes) is utilized. Cali- 
brations of conductivity measure- 
ments made on an a -c Wheatstone 
bridge with a Wagner ground 
against conventional cell counts of 
a saline solution containing various 
concentrations of erythrocytes in a 
standard U -type conductivity cell 
with platinum electrodes have veri- 
fied the method. 

How to use mathematics 

in dealing with frequency 

analysis, modulation, 

and noise 

This book highlights problems 
associated with the development 
of television and radar 
Here's a "must" for every practicing engineer. It tells 
how you can use mathematics in solving radio engineer- 
ing problems associated with the development of tele- 
vision and radar. You're given the everyday facts you 
need on the radio application of the Fourier series .. . 
Fourier integral analysis ... the theory of modulation ... 
and the theory of random noise. This new book puts st 
your fingertips tables of symbols . . notations . 
abbreviations ... integrals . trigonometric identities 

Fourier pairs . and Bessel functions. Special 
charts, illustrations and examples provide an -to- 
understand method of grasping the mathematics involved. 

Just 
Published! 

By STANFORD GOLDMAN 
Research Associate in Electrical Engineering, 

Massachusetts Institute of Technology 

427 pages, 61/4 x 91/g, illustrated, $6.00 

THIS 
well organized handbook enables you not only to 

understand but to apply sound methods in solving your 
daily problems. You'll find of top-notch value such special 
features as a clear, easy -to -follow analysis of FM and PM 
signals . . a comparison of common channel interference 
in FM and AM . .. explicit data on inphase and quadra- 
ture components . . . an extensive treatment of the 
modulation theory ... and detailed coverage of television 
transmission. 

Practical help on noise problems 
Every type of noise is carefully discussed-thermal, con- 
tact, breakdown, shot effect, flicker effect, etc. The book 

mathematics cánick 
solution of 

do the job more effectively. 
problems-shows how 

A few of the subjects covered 

harmonic analysis 
mathematical phenomena 
laws of thermodynamics 
interstellar interference 
noise ratings 
saturated amplifiers 
Bernoulli Distribution 
Gaussian Distribution 

10 DAYS' FREE EXAMINATION 

McGRAW-H ILL BOOK CO.,330 W.42 St., N.Y. 18 

Send me Goldman's FREQUENCY ANALYSIS, 
MODULATION, AND NOISE for 10 days' examina- 
tion on approval. In 10 days I will send $8.00. plus 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 

Name 

Address 

City and State 

Company 

Position L-8-48 
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PROFESSIONAL SERVICES 
THE BARRY CORPORATION 

Specialists in the Control of 
VIBRATION IMPACT NOISE 

Engineering Development 
Manufacturing 

179 Sidney Street Cambridge, Mass. 
Telephones: ELIot 0861-0140 

H. RUSSELL BROWNELL 
Consultant 

Specializing in Measurements ,Sc Testing Instruments & Techniques - Electrical - Elec- 
tronic - Magnetic 

188 West 4th St. New York 14. N. Y. 
Chelsea, 2-4208 

EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 

Consulting Engineers 
Research. Development and Manufacture 

of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

155 Massachusetts Avenue, Cambridge 39, Mass. 

STANLEY D. EILENBERGER 
Consulting Engineer 

INDUSTRIAL ELECTRONICS 
Design-Development-Models 

Complete Laboratory and Shop Facilities 

Kenosha, Wis. 
6300 -13 -27th Ave. 

Telephone 2-4213 

ELECTRO IMPULSE 
LABORATORY 

Consulting Physicists 
Radio Interference and Noise Meters; Interference Suppression Methods for Ignition Systems and Electrical Devices. 
P. O. Box 250 Red Bank, New Jersey Red Bank 6-4247 

ELECTRO -MECHANICAL RESEARCH INC. 
Specialized Research and Manufacture 

High and Low Frequency Circuit Development Electronic Measuring and Test Equipment Optical and Infra -Red Studies Special Geophysical Equipment 
Magnetic Susceptibility Meters 

Ridgefield, Conn. 

ELECTRODYNE CO. 
Electronics Mechanics Optics 

RESEARCH AND DEVELOPMENT Cathode ray recorders custom built to your own 
Specialistsspecifications. 

Prompt ery. 
in psychological lvand biological instru- mentation and industrial problems. 

Literature available on request. 
899 Boylston St. Phones Copley 7-0055 Boston 15, Mass. Copley 7-0056 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing. 

2008 W. Seventh St. Los Angeles 
DRexel 8323 California 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 
Garden City Long Island New York 

ELECTRONICS -August, 1948 

Professional Assistance . 

in solving your most difficult prob- 
lems in the specialized field of elec- 
tronic devices is offered by con- 
sultants whose cards appear on this 
page. 

FRANKEL & NELSON 

Consultants in Mathematical Physics 
7716 Firenze Ave. Los Angeles 46, Calif. 

Granite 6970 

GENERAL 
INSTRUMENT & ENGINEERING 

CONSULTATION RESEARCH DEVELOPMENT 
IN 

F.LFCTRONICS, E.E., PHYSICS 
100 Barr Building Washington 6, D.C. 

PAUL E. GERST & CO. 
CONSULTING ENGINEERS 

Specialists in 
Electrical Product Design 

EL Machinery Apparatus & Applications 
El. Appliances, Hi -Frequencies Apparatus 

Electronics, Radio Communications 
11 So. Desplaines St. Chicago 6, III. 

GLOBE PRODUCTS 
CORPORATION 

Electronic Division 
Specializing in Test Methods and Techniques- 
Development and Design of Electronic Test and 
Measurement Equipment-Automatic and Manual 
-Production and Laboratory types. 

870 Maplewood Ave. 
P.O. Box #7 Bridgeport, Conn. 

PAUL GODLEY CO. 
Consulting Radio Engineers 

GREAT NOTCH. N.T. 

Est. 1926 Little Falls 4-1000 

HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 

EI,FCTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N.Y. 
Glen Cove 1922 

LERU LABORATORIES, INC. 
Design and Development of Electronic Equip- 

ment for industrial and scientific purposes 
Special experience in microwaves, spectrum ana- 
lyzers, photo -electric circuits, test equipment, etc. 

360 Bleecker Street 
New York 14 WAtkins 9-4194 

GEORGE J. MAKI 
Radiotelegraph Consultant 

Design & Application Engineering 
FS8 Systems 

Moraga, California 

MEASUREMENT ENGINEERING 
LIMITED 

Consultants on Special Equipment for measur- 
ments and production tests, communications and 
audio systems. 

Arnprior, Ont. 
61 Duke St. 2235 Addington Ave. 
Toronto, Ont. Montreal, Que. 

Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer F' Physicist 

High Frequency Heating - Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6, III. 
State 8021 

THE POINT 
CONSULTING COMPANY 

Specialists In 
ELECTRICAL ENGINEERING AND 

ELECTRONICS 
5448 Wilkins Avenue - Pittsburgh 17, Pa. 

Phone MU 4678 

ALBERT PREISMAN 
Consulting Engineer 

Television, pulse Techniques, Video 
Amplifiers, Phasing Networks. 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St.. N.W. Washington 10, D. C. 

RADIO ENGINEERING COMPANY 
Design and Development 

R.F. IF, Osc. Coils Stable Oscillator Circuits 
Test Equipment Instrumentation 
Measurements Frequency Calibration 
F.M.-A.M. Receivers-High Fidelity Audio Systems 

COMPLETE LABORATORY FACILITIES 
8 State Street, New York 4, N.Y. Whitehall 4-5266 

JOSEPH RAZEK, Ph. D. 
Consulting Physicist 

Electric and Mechanical Engineering Problems 
Instruments and Control Devices Electronics 
Specialists in Colorimetry, Spectrophotometry and 

Industrial Color Control 
Laboratory and Shop Facilities 

202 Darby Road Lianerch. Po. 
Phone Hilltop 6910 

A. F. SMUCKLER & CO. 
Electronic Engineers 

Electronic Product Manufacturing 
Contractors to United States Government 

338-346 East 23rd St. New York 10, N. Y. 
GR amercy 5-8151 

SPECTRUM ENGINEERS 
Electronic & Mechanical Designers 

540 North 63rd St., Philadelphia 31, Pennsylvania 
GRsnite 2-2333; 2-3135 

TELEREGISTER LABORATORIES 
Development - Design 

Studies and Investigation 
Automatic Data Handling Storage 

Digital Computers 
Coded Pulse Techniques 

157 Chambers Street, New York City 
Dlgby 9-4440 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS 

UNDISPLAYED RATE: 

$1.20 a line, minimum 4 lines to figure ad- 
vance payment count 5 average words as a 

line. 
POSITIONS WANTED (full or part-time sal- 
aried individual employment only), 1/2 above 
rates. 
PROPOSALS $1.20 a line an insertion. 

OPPORTUNITIES 
INFORMATION: 

BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 

DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 

EQUIPMENT-USED or RESALE 

DISPLAYED-RATE PER INCH 

The advertising rate is $10.25 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured %e inch 
vertically on one column, 3 columns -30 inches 
-to a page. E 

NEW ADVERTISEMENTS received by 10 A.M. August 2nd will appear in the September issue, subject to limitation of space available. 

Are You 
An 

Experienced 
Electronics Engineer 

Or 
Applied Mathematician 

There is a good position 
for you at RAYTHEON pro- 
vided you can qualify for 
development and design 
work or analytical studies 
in the fields of radar and 
general electronic circuits, 
computers, servo -mechan- 
isms, microwave compo- 
nents and antennas, or 
radar systems. 

In your reply, please give 
full particulars regarding 
qualifications, salary ex- 
pected, age, and family 
situation. 

EMPLOYMENT MANAGER 

RAYTHEON MANUFACTURING CO. 

Foundry Avenue Waltham, Mass. 

TELEVISION ENGINEERS 

The Crosley division, Avco Manufactur- 
ing Corporation is expanding its television 
receiver activities on a long term basis, 
creating a few positions for qualified 
supervisory and senior engineers. 

Requirements: College degrees. Three 
or more years' experience in television and 
radar design and development of which 
at least two years have been spent in 
advanced or product development of tele- 
vision receivers. Specialists in circuit ele- 
ments will be considered. 

Ideal working conditions in well equipped 
modern laboratories with unlimited 
opportunities for advancement. Forty hour 
week, insurance, hospitalization and pen- 
sion plans. Responsibilities and salary 
based on experience and ability. 

Replies (which will be kept confidential) 
stating age, experience, education and sal- 
ary requirements should be addressed to: 

Director of Research and Engineering 
CROSLEY DIVISION 

AVCO MANUFACTURING CORPORATION 

1329 Arlington St. Cincinnati 25, Ohio 

ELECTRICAL 
ENGINEER 

INSTRUMENT FIELD 
Opportunity for young graduate electrical 
engineer with a strong background in elec- 
troncs to do application and development 
engineering on scientific electrical measur- 
ing instruments. Some experience in elec- 
trical power systems helpful but not 
essential. Write giving full particulars .. . 

Leeds & Northrup Co. 
4901 Stenton Ave. 

Phila. 44, Pa. 

WANTED 

Factory Representative Salesmen 
Sell and take orders on St. Louis Electronic 
Advertising Robots. Revolutionary new electronic 
device. Be the representative in your city. For 
requirements and information write 

ST. LOUIS MICROPHONE CO. 
2726-28 Brentwood Blvd., St. Louis 17, Mo. 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 IV. 42nd St. (18) 

CHICAGO: 520 N. Michigan Ave. (11) 
8.4N FRANCISCO: 68 Post St. (4) 

CIVIL SERVICE 

ENGINEERS AND Scientists needed by Navy 
Department at Washington. The Navy De 

partment is seeking engineers and scientists 
in practically every field for employment in 
Washington, D. C. Specific vacancies exist for 
Aeronautical, Civil, Electrical, Electronics, 
Industrial, Marine, and Mechanical Engineers 
and for Mathematicians, Naval Architects, 
Physicists, and others, with salaries ranging 
from $2974.80 to $10,330.00. Applications for 
the positions should be made on Standard. 
Form '57, available at any first or second-class 
Post Office, and should be mailed to Code 612, 
Room 1213, Main Navy Building, 17th and 
Constitution Avenue. Washington, D. C. 

EMPLOYMENT SERVICES 

SALARIED POSITIONS $3,500-$35,000. If you 
are considering a new connection communi- 

cate with the undersigned. We offer the orig- 
inal personal employment service (38 years 
recognized standing and reputation). The 
procedure, of highest ethical standards, Is in- 
dividualized to your personal requirements and 
develops overtures without initiative on your 
part. Your identity covered and present posi- 
tion protected. Send only name and address 
for details. R. W. Bixby Inc., 266 Dun Bldg., 
Buffalo 2, N. Y. 

EXECUTIVES $3,000-$25,000. This reliable 
service, established 1927, is geared to needs 

of high grade men who seek a change of con- 
nection under conditions assuring, 1f employed, 
full protection to present position. Send name 
and address only for details. Personal consul- 
tation invited. Jira Thayer Jennings, Dept. 
E. 241 Orange St., New Haven, Conn. 

CHIEF TV Construction Engineers, Xmitter- 
studio (AM -FM -TV) engrs.; Station Mgr.- 

engrs.; Announcer -Tech. Today-Write: Radio 
Employment Bureau, Box 413, Philadelphia, 
Pa. 

WANTED 

MATHEMATICIANS, 
ENGINEERS, 
PHYSICISTS 

Men to train in oil exploration for operation of 
seismograph instruments, computing seismic data, 
and seismic surveying. Beginning salary-open. 
depending upon background; excellent opportunity 
for advancement determined on ingenuity and abil- 
ity. Nature of work requires several changes of 
address each year; work indoors and out: general 
locations in oil producing states. To apply, write, 

nationality. 
scholastic tal status; ment andbainclude 

background; 

snapshot to: 

NATIONAL GEOPHYSICAL CO., Inc. 
8800 Lemmon Ave. Dallas 9, Texas 

WANTED 

ELECTRONIC ENGINEER 

Experienced in development and product 
design of electro -mechanical precision 
instruments. Capable of full responsibility 
for development of timing and control cir- 
cuits, servo mechanism, associated equip- 
ment. Ingenuity, imagination and theoreti- 
cal inclinations suitable for Research Lab 
work desired. Top salary for qualified 
person. Send resume to 

P-5428, Electronics 
330 West 42nd Street, New York 18. N. Y. 

To 

EMPLOYERS 
who advertise 
for MEN: 

Frequently, when there are many 
applicants for a position, only the most 
promising letters are acknowledged. 
The other applicants never know 
whether their letters reached a prospec- 
tive employer or not. These men often 
become discouraged, will not respond 
to future advertisements and even 
question their bona fide character. 

Every advertisement printed in the 
Searchlight Section is duly authorized. 

You can help keep our readers inter- 
ested and get better returns to your 
advertising in this section if you ac- 
knowledge each reply-in plain en- 
velopes, if you wish. 

Classified Advertising Division 

McGraw-Hill Publishing Company, Inc. 

"Put yourself in his place." 
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POSITION WANTED 
(Continued from opposite page) 

PHYSICIST -ELECTRONIC Engineer, 8 years research experience, desires position in mid - west where a broad background in nuclear physics, general electronics or television is desired. Top references. PTV -5658, Electronics. 

BUSINESS OPPORTUNITY 
An English Market Prominent producer of High -Grade Radio and Domestic Appliances is interested in the manufacturer under license (or otherwise) of well engineered consumer products: those having a high labour/material cost ratio would be welcomed. This manufacturer pos- sesses a well developed Sales organization, with a unique entry into a large domestic market. Please send fullest details to: The Managing Director, Sobell Industries Limited, Langley Park, Nr. Slough, Bucks., Eng. 

AVAILABLE 
ELECTRONIC ENGINEER: 10 years experience in research. design, development and supervision with automotive and aircraft fields and guided missile projects. Seeking administrative position. Aggres- sive: personable. 

PW-5662. Electronics 
330 West 42nd Street, New York 1S, N. Y. 

WANTED 
TWO MANUFACTURERS 

REPRESENTATIVES 
Ono to never the state of Michigan and one to cover Indiana and Ohio. Must be experienced in the electrical field and prepared to give exceptolnal sales and engineering service for complete line of power rectifiers and electronic products. 

RW-5551, Electronics 
330 West 42nd Street, New York 18, N. T. 

Northern Ohio 
SALES REPRESENTATIVE 

Solicits connection with manu- 
facturers of high quality elec- 
tronic components and equip- 
ment. 

Fully experienced 
J. R. DANNEMILLER 

ASSOCIATES 
4334 Groveland 

Cleveland 18, Ohio 

MANUFACTURERS 
Desiring Sales Representation 

Our established sales organization supplies 
Manufacturers, Industrials, Laboratories and 
Technical Schools with RADIO and ELEC- 
TRONIC components. We are now ready to 
take on and SELL additional quality parts and 
products. 
Interested manufacturers write stating par- 
ticulars regarding products to be sold and ter- 
ritories requiring sales representation. 

CONSOLIDATED STANDARD 
COMPANY 

Purchasing Engineers 
55 West 42nd St. New York 18, N. Y. 

OSCILLOSCOPES 
SYNCROSCOPES 

Complete repair service 
for all types of scopes 

LERU LABORATORIES, INC. 
360 Bleecker St., N. Y. 14. WA -9-4194 

SAVE RESEARCH TIME 
BY CONSULTING 

These Indispensable References: 
ELECTRONIC ENGINEERING MASTER INDEX 
ELECTRONIC ENGINEERING PATENT INDEX 

Descriptive Literature on Request 
ELECTRONICS RESEARCH PUBL. CO., 

2 W. 46th St., N.Y. 19 

Height: (over insulators), 16". 
Width: 12". Depth: 4". Net 
weight: 36 pounds. Shipping 
weight: 50 pounds. 

15,000 V. Working 
I mfd. Capacitor 
Nationally Known Brand, Oil -Filled 

Priced at a fraction of origi- 
nal cost, these husky capaci- 
tors have hundreds of appli- 
cations-in communications, - in industry, as capacitor - 
discharge spot welders and 
power -factor correctors, - in 
the research laboratory. 

Only 1200 available,-Act 
Now! 

S5°° EACH 

NEW-SURPLUS 
Individually packed 
for overseas shipment. 

WIRE-WRITE 
or PHONE 

(Market 1-4568) 

SAN FRANCISCO 
RADIO & SUPPLY CO. 
1284 Market St. San Francisco 2, Calif. 

ELECTRONIC SPECIALS 
-Priced Right- 

Switches-15,000V, .5 Amp., SPDT Motor Driven 110/1/60 S 42.50 
RA -38 Power Supplies, 15,000V DC .5 Amp. Output 110/1/60 Input 275.00 
RA -58 Power Supplies, 15,000V .035A 140.00 
RA -34 Power Supplies Combinations HV & LV 95.00 
SCR -533-T2, Trailer borne radar IFF's 1,300.00 
50 Watt Portable Broadcast Transmitters complete, Turntable, mikes, etc. 750.00 
Million Items in Stock-Let us know of your needs 

VETERANS SALVAGE CO., Inc. 
9 KULIK STREET CLIFTON, N. J. 

Phone: PAssaic 3-6370 

SO -7 RADAR SETS 

10 -cm Band, 275,000 watts peak 
pulse watts. Operate on 110v 60 
cps AC, 3 KW 

Unused, $1,950.00 
F.O.B. Houston 

GULF COAST ELECTRONICS 
1110 Winbern St. Houston 4 

Justin 8-1551 

TELEVISION 
CAMERA EQUIPMENT 

Available for immediate delivery: DUMONT Type 
5027A IMAGE ORTHICON PICK UP HEADS, 
with type 5047A ELECTRONIC VIEW FINDERS, 
complete with all tubes,-including 2P23 Image 
Orthicons. 

ICONOSCOPE FILM PICK UP 
CHAINS & MONITORS, 

Delivery -approximately one month. 
WRITE FOR COMPLETE PRICE LIST. 

The above used, in excellent operating condition, 
f.o.b. N.Y.C. Subject to prior sale. 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, NEW YORK 

RADIO CABINETS 
and wood cabinets of all types built 

to your specifications. 
"Engineered Wood Production" 

THOMAS MANUFACTURING CO. 
NEENAH, WISCONSIN 

WANTED 

WANTED 
Western Electric Carrier Tele- 
phone, Carrier Telegraph Equip- 
ment and Components. Filters, 
repeating coils, transformers, 
equalizers. Types CFI, CF2, H, 
C, and other carrier equipment. 
Telephone and telegraph re- 
peaters. 

W-4435, Electronics 
330 West 42nd Street, New York 18, N. Y. 

WANTED 

TEST EQUIPMENT 
All types of Laboratory Test Equipment, 
new, used or surplus. Send description to 

W-4881. Electronics 
330 West 42nd Street, New York 18, N. Y. 

"Opportunity" Advertising: 
Think 

"SEARCHLIGHT" 
First 
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LARGEST STOCK OFT U B E S IN THE COUNTRY 
ALL BRAND NEW -STANDARD BRAND 

MINIMUM ORDER $5.00 
QUANTITY PRICES ON REQUEST 

Type 
1B24 
1B25A 
1826 

Price 
$4.95 
4.95 

15.95 

Type Price 
20AP4 270.00 
23D4 .49 
45 SPEC .49 

Type Price 
845W 5.95 
851 98.00 
852 14.95 

Type 
REL21 
RK12 
RK21 

Price 
4.25 
1.95 
3.95 

Type 
3A8GT 
3B7 .. 
3C6/XXB 
3D6 

Price 
1.92 
1.06 
1.28 
.89 

Type 
6SC7 
6SD7GT 
6SF5 
6SF5GT 

Price 
.72 
.96 
.60 
.72 

1B27 4.95 75TL 3.95 860 3.00 RK22 4.95 3E6 1.06 6SF7 .72 
1B29 4.95 100TH 12.95 861 49.95 RK2S 2.95 3LF4 1.06 6SG7 .72 
11332 4.95 100TS 3.00 864 .69 RK33 .98 3Q4 .72.72 
1856 8.00 102F 4.00 

114A .69 
865 .98 866A.89 REM 

RK59 3.95 
3Q5GT 
3S4 

.88 

.72 
6S577 
6SJ7GT 

.60 

.60 
1N23 
1P22 

.59 
11.50 

114B 1.25 
120 5.95 

868 1.95 
869S 75.00 

RKRK69 
49.50 

3V4 
5AZ4 

.72 

.42 
6SK7 
6SK7GT 

.60 

.60 
1P24 

1.95 
121A 5 
203B 10.95 

872A 2.50 
874 2.49 

RK7 
RK73 

1.95 
3.95 

5R4GY 
5T4 

1.03 
1.28 

6SL7GT 
6SN7GT 

.88 

.80 
2AP1 
2822 

2.95 
5.35 204A 

55 
49.95 

876 .98 
878 2.49 

RX120 
T20 

10.00 
1.95 

5U4G 
5V4G 

.53 

.88 
6SQ7 
6SQ7GT 

.54 

.54 
2C21 
2C22 
2C26A 

.98 

.39 

.75 

205B 4.50 

2153. 3.00 

879 .89 
884 
889 .98 

TZ40 ? 53 
2.95 

6.95 .95 

5W4 
5W4GT 
5X4G 

.60 

.60 
6SR7GT 
6SS7 

.60 

.66 
2Cá4 .59 217C 7.50 891 110.00 

VR78 
.98 5Y36 .50 6ST7 .88 

2C40 1.98 22IA 2. 892R 200.00 .75 5Y3GT .38 6SV7 .88 
2C43 7.50 222A 120.00 902P1 7.95 51(4G .50 6U5/6G5 .72 
2C44 1.75 227A 3.95 905 11.95 VR91 1.49 5Z3 .60 6U6GT .72 

7.50921 241B 90.00 920 2.95 VR92 .75 5Z4 .88 6Ú7G .60 
20 242C 5.95 923 .98 VR105 .75 6A3 1.06 6V6 1.06 

1.39 249C 3.49 931A 4.95 6A6 .88 6V6GT .72 209 
E22 1.50 950 1.06 VT127A 3.00 6A7 .72 6W7G .88 

2E24 4.37 250TH 19.50 953B 4.95 VU111 1.19 6A8 6X4 .54 
2E25 3.95 250TL 19.50 954 .75 WL460 14.95 6A8G .72 6X5 .88 
2E26 3.29 252A 4.95 955 .75 WL468 14.95 6A8GT .72 6X5GT .54 
2E30 2.25 259A 4.95 956 .75 WL532A 4.95 6Aß5/6N5 ... .88 6Y6G .88 
2J21A 14.95 274A 1.25 957 .75 WL562 150.00 6AB7/1853... 1.06 6Z7G......... 1.28 
2222 
2226 
2231 

24.95 
14.95 
24.95 

301AB 
1.25 

304TH 7.95 

958A .75 
959 

.69 

WL616 
WL619 
Z225 

105.00 
49.50 
1.95 

6AC5GT 
6AC7/1852 
6AD7G 

1.06 
1.06 
1.06 

6ZYSG 
7A4/XXL 
7A5 

.72 

.72 

.72 
2232 
2J34 

24.95 
24.95 

1.98 
305A4TL 12.95 1000T 

SPEC. 
75.00 0Á.69 3/VR75. . . 1.98 

6AG5 
6AG7 

.96 
1.06 

7A6 
7A7 

.72 

.72 
307A. 6.25 1611 .99 OA4G 1.06 6AH6 1.42 7A8 .72 

2J39 34.95 310 4.95 1613 .75 OB2 2.05 6AJ5 .99 7AD7 1.06 
2240 34.95 31íA 1.98 1614 1.75 0B3/VR90... .75 6AK5 .99 7AF7 .72 

34.95 316A .89 1616 1.39 0C3/VR105... .75 6AK6 .88 7AG7 .88 2J4 
J49 34.95 322A 120.00 1619 .75 0D3/VRISO. . .75 6AL5 .72 7ÁH7 .88 

2251 34.95 327A 4.95 1621 1.98 00 .50 6AL7GT 1.06 764 .72 
22851 4.95 4.95 1622 1.75 CY4 .88 6ÁQ6 .66 7B5 .72 
2253 25.00 350/Á/B 2.95 1624 1.75 6ARQ57GT .88 7B6 .72 
2J54 25.00 0Z4G .88 6A .66 7B7 .72 
2K25 
2K28 

24.95 
24.95 

368AS 9.95 
371A 2.95 

1626 .49 
1627 7.95 

01A 
IA3 

.50 

.72 
6AT6 
6AU6 

.54 

.72 
7B8 
7C4/1203Á 

.72 
1.06 

3AP1 2.95 371E 2.95 1629 .69 IA4 1.28 6AV6 .54 7C5 .72 
3B22 

3 
4.95 388A 7.95 

393A 7.95 116 636 5.95 
1A4P 
1A5GT 

1.28 
.88 

6B4G 
6B5 

1.06 
1.56 

7C6 
7C7 

.72 
.72 

3824 
.95 

1.95 394A 4.50 1638 .98 
1.72 

6B6G .72 7E5/1201.... 1.06 
3825 
3B26 
3B1 

.98 
5.95 
2.95 

434A 24.95 3.95 
446A 1.95 

1641 .79 
1642 . 

1.98 

1Á7GT 

1B3GT 1.56 

6B7 
6B8 
6B8G 

1.06 
1.06 
1.06 

7E6 
7E7 
7F7 

.72 

.88 

.88 
3C21 5.95 450TH 24.95 1665 .98 1B4 1.28 6BA6 .66 7F8 1.06 3C.95 2 503 195.00 1851 1.25 185./25S 1.06 6BE6 .66 7G7/1232.... 1.06 
3C23 
3C24 
3C30 

4.95 
.69 

1.50 

527 12.95 
531 49.50 

19.95 

18 16 
1853 1.0 6 
1963 .95 

1B7GT IC5.72 1.06 

Ì Ó6 

6BG6G 
6BH6 
61326 

1.92 
.93 
.72 

7A7 
727 
7K7 

.80 
1.06 
1.06 

632A .98 1GT 6C4 .60 71.7 .88 
3BPI 3.95 701A 4.95 

2050 
051 .98 IC8 .88 6C5 .60 

.60 
.88 

3EPI 3.95 702A 3.95 2140 20.00 1D5G 1.28 7Q7 .72 

3E29Á 4.3.00 95 
703A 4.95 
704A 1.98 F516 5.95 

1DSGP 
1D7G 

1.28 
1.06 6C8G 1.06 7S7 1.06 

3GP1 4.95 705A 2.95 5562 10.00 6D6 .60 7V7 1.06 
4-65A 14.50 706BY 24.95 lE5GT 1.T 56 6D8G 1.06 7W7 1.06 
4-125A 27.50 706CY 24.95 

81939 
005 4.95 1E7GT 1.56 6E° .72 7X7/XXFM.. 1.06 

4-250A 
4A1 
4APIO 
4824 
4C35 

37.50 
1.98 
6.95 
4.95 

19.95 

707A/B 24.95 
708A 7.95 
709A 

1.65 
714ÁY 14.95 

8011 
4.95 

8013 2.95 
8016 1.89 
8020 3.95 

1F4 
1F5G 
1F6 
IF7G 
IG4GT 

.88 

.88 
1.28 
1.78 
.88 

6F 
6F5GT 
6F6 
6F6G 
6F6GT 

.60 

.60 

.72 

.60 

.60 

7244 
10 
12A6 
12A6GT 

.72 
1.56 
.89 

1.06 
4E27 
4J28 
4J29 

8.95 
34.95 
34.95 

715A/ß 19.95 
715C 29.50 
717A 1.65 

8027 7.95 
C5B 1..95 
C6A 9.95 

1G6GT 

1H5GT 

.88 

.6Ó 

6F7 
6F8G 
6G6G 

1.06 
1.06 

.88 

123.7 
12A8GT 
12AH7GT 

1.06 
.72 
.88 

5AP1 
5AP4 

4.95 
5.95 

720CY 34.95 
721A/B 4.35 

C6J 12.95 
CE072 1.95 

1H6G 
6GT 

1 
1.066 

6H6 
6H6GT 

.60 

.60 
123.1.5 
12AT6 

.72 
.54 

5BPI 195 723AB 5.95 CK1005 .39 1J6GT 1.06 6J5 .54 12AT7 1.06 
5BP4 4.95 725 CK1006 .69 IL4 .72 6J5GT .54 12A U6.. .72 
5CP1 3.95 725A/ßA 24.95 FF50 .79 1LA4 1.06 626 1.06 12AU7 .88 
5CP7 13.95 726A 23.50 EL3C 4.95 ILA6 106 627 .72 12AW6 .96 
5D21 29.95 800 2.25 EL225 1.95 ILB4 1.06 627G .72 1283.6 .66 
5FP7 3.95 801A .98 F123A 12.95 106 6J7GT .72 128E6 .66 
5GPI 9.95 802 2.95 F127A 22.50 

1LC 
LC6 1.06 628G 1.06 1208 .89 

5JPI 
5J29 

11.95 
29.50 

803 8.95 
804 9.95 FG81A 

150.00 1LD5 
ILE3 

1.06 
1.06 

6K5GT 
6K6GT 

.88 

.54 
12F5GT 
12H6 

.60 

.60 
5230 
5LPI 

29.50 
11.95 

805 
17.50 

FG105 199 
FG172A 32.50 

ILG5 
ILH4 

1.06 
1.06 

6K7 
6K7G 

.60 

.60 
12250T 
1227G 

.54 

.72 
5TP4 20.00 807 1.25 FG238B 160.00 LN5 .06 

1.72 
6K7GT .60 12J7GT .72 

G 808 2.95 GL146 11.00 1NSGT 6K8 .88 12K7G .72 
6C21 24.95 809 GL605 250.00 IP5GT .88 6K8G 1.06 12K7GT .60 
6D4 
624 

1.95 
3.95 810 7.95 

GL697 150.00 
HF100 3.9E 

105GT 
1124 

.88 

.88 
6K8GT 
6L5G 

.88 

.88 
12K8 
I2KSGT 

.88 

.88 
6 5G 1.25 HF200 17.95 1R5 .72 6L6 1.28 12Q7GT .60 
78P7 4.95 812H 6 90 1S4 .88 6L6G 1.06 12SA7 .60 
7EP4 17.95 813 7.95 H312 S.5Ó 185 .66 6L6GA 1.06 12SA7GT .... .60 

1940 814 4.95 HY69 2.49 6L7 .88 12SC7 .72 9GP4 
GP7 15.00 815 2.50 HY75 1.25 ITSGT .88 6L7G 1.06 12SF5 .60 

9PI 
9JP2 

3.95 
3.95 

816 1.19 
822 11.95 1íHY11115B 1.25 IÚ5 .66 

6N6G 
6N7 

1.28 
.88 

12SF5GT .... 
12SF7 

.60 

.72 
9LP7 4.95 HY615 1.25 6N7GT .88 12SF7GT .... .88 
910BP4 827R 96 9 50 HYE1148.... .48 1V5 .88 6PSGT .88 12SG7 .72 

10CP4A 
10FP4 

34.95 
42.20 
54.50 

8 6 
8829/A/B 7.95 
829B/3E29 4.95 

HY1231Z.... 5.50 
HY1269 5.50 
KC4 105.00 

1W5 
2A3 
2A4G 

.88 
1.06 
1.28 

606 G/6T7G.. 
607 
607G 

1.06 
.72 
.60 

12 S H 7 
12SJ7 
12SJ7GT 

.72 

.60 

.60 

10HP4 
10 SPEC 

49.550 
9 

1 
.695 

832/A 
3950 

836 1.15 

KU676 22.00 
ML100 105.00 
M3.101 150.00 
ML502 300.00 

2A5 
2A6 
2A7 
2B7 

.72 

.88 
2.20 

.88 

607GT 
6R7 
6R7GT 
6S7 

.60 

.88 

.88 

.88 

12SK7 
12SK7GT 
12SL7GT 
12 SN 7GT 

.60 

.60 

.88 

. 80 
12GP7 
12.0.4 
15AP4 
15E 
15R 

14.95 
60.00 

125.00 
1.50 
1.50 

837 2.50 
838 3.95 
841 .69 
843 .69 
845 4.95 

90.00 

K61 39.50 
K62 39.50 

2E5 
2V36 
2X2A 
3A4 
3A5 

.88 
1.10 

.69 

.72 
1.29 

6S7G 
6S8GT 
6SA7 
6SA7GT 
6SB7Y 

.88 

.96 

.60 

.60 

.88 

12507 
12SQ7GT 
12SR7 
12SR7GT 
12X3 

.54 

.54 

.72 

.72 

.98 

Type Price 
1223 .88 
14A4 1.06 

.56 
14A7/12B7 1.88 
14AF7/XXD .88 
1486 .88 
1487 .88 
1488 .88 
14C5 .88 
14C7 .88 
14E6 .72 
14E7 .88 
14F7 .88 
14F8 1.06 
14H7 .88 
1427 1.06 
14N7 1.06 
14Q7 .88 
14R7 .88 
14S7 1 06 

14X7 1.0W7 6 
14X4 .88 
19 6 
19Tß 1.06 
20 1.56 
22 1.28 
24A .72 
25A6 1.06 
25Á6G 1.06 
25AC5GT 1.06 
25C6G 1.06 
25L6 1.06 

25Y5 
T 

1.06 
25Z5 .54 

25Z6 .72 
6GT .54 

26 .60 
27 .54 
2807 .98 

31 .88 
3 16 
32L7GT 1.28 
33 1.06 
34 
35/51 ... 1.06 .72 
353.5 .72 

35L6GT .60 
35W4 .46 
35 

Z3 .72 35 
35Z4GT .50 
3SZ5GT .46 
35Z6G .88 
36 .88 
37 .60 

39/44 .59 
41 .60 
42 .60 
43 .60 
45 .60 
45Z5GT .60 
46 .88 
47 .88 
49 .88 
50 1.56 
503.5 .88 
5085 .72 
SOC6G 1.06 
50L6GT .60 
50X6 .88 
50Y6GT .60 
53 .88 
55 .72 
56 .60 
57 .72 

58 
.72 

9 1.06 
70L7GT 1.42 
71A .72 
75 .60 
76 .60 
77 .60 
78 .60 
79 .88 
80 .42 
81 1.28 
8? .88 
83 .88 
83V 1.56 
84/624 .50 
85 .72 
80 .72 
90V 1.78 
99V 1.78 
117L7GT 1.43 
I I7M7GT 1.43 
1I7N7GT 1.4, 
117P7GT 1.42 
11723 .534 
117740T 1.n6 
117Z6GT .SS 
FM -1000 1.78 
1273 
9001 
9002 
9003 
9004 
9005 
9006 

(ALI. TUBE TYPES IN STOCK NOW -SUBJECT TO PRIOR SALE -PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

.59 

.69 

.49 

.49 
.98 
.49 

20% DEPOSIT 
WITH ORDERS 

UNLESS RATED 

NIAGARA RADIO SUPPLY COR 
160 GREENWICH STREET NEW YORK 6, N. Y. 

Phone 

P11 Dlgby 9-1132-3-4 
All Prices F.O.B. 

N. Y. C. 
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Intl SEARCHLIGHT SECTION ¡nI 

YOUR HEADQUARTERS FOR INDUSTRIAL EQUIPMENT 
WHEELOCK RELAY 

No. R-4013 Double 
Pole Double Throw 
115 Volta 60 cyc. 
Coil 5 amp. contacts. 

$2.65 

No. T-6042 

POWER TRANSFORMER 
Heavy Duty 750 volts C.T. @ 
250 ma. with a 130 volt bias 
tap -perfect for oscilloscope 
supply or any application need- 
ing these voltages. Size 51/4" 
high, 51$4" wide. 5" deep. 
Weight 21 lbs. 

$5.45 

No. T4106 
FILAMENT TRANSFORMER 

,p,1 HERMETICALLY P1 SEALED 115V. 60 CYC. 

Sec. No. 1 8.3 @ 3 Amp. 
Sec. No. 2 2.5 volts @ 2 Amps. 

PRIMARY 

Western Electric D Spec 161917 
insulated for high voltage in- verse peaks -designed to light scope and 2x2 tubes. 

1111b 514 high x23fx415" $3.95 
No. T-4640 

TRANSFORMER 
Here is a rugged transformer built to Army specs. Hermetically sealed with Franklyn Terminals for easy soldering. Primary 115 v. 80 cycles. Sea No. 1 815 v. ct @ 58 ma. 
Sec. No. 3 8.4 v. @ 6 a. 

Your 
Weightc 

t 
1s0 lbs. $2,49 

PLATE TRANSFORMER 
600 V. 

Primary 220 or 110 V. 50/60 
cy Sec. 612-0-612 V. @ 300 
ma -also has 585 V. taps 
While they last 

$9.95 

PLATE TRANSFORMER 
220 Volt Primary 50/60 cy -1220 V. CT @ 570 ma - This is a rugged trans- former designed to take it 

$12.50 

PLATE TRANSFORMER 
Primary 220 or 110V., 50/60 Cy Sec. 2050 CT @ 10 amps Used in a bridge circuit, this trans- former will deliver 2.000 V. DC 
@ 487 ma 

$17.95 

POWER TRANSFORMER 
700 Volts DC transformer-Pri. 117.5 

Volts - 
See. #1 6.3 V. @ 1.2 amps 
Sec. #2 725-0-725 V. @ 60 ma 
Sec. #3 5V., @ 3 amps 

$2.95 

20% DEPOSIT 
WITH ORDERS 

UNLESS RATED 160 GREENWICH STREET NEW 

ffLSYNMOTORS 

CLOSE OUT 

SPECIAL 
Synchronous Type 

Pair in Series for 110 v. AC. 

Tyne 1-51/4" long. 3" dia. -50 v. $995 pr. AC. 50 cy.-4 lbs 
Type II -61/4" long, 41/4" dia -115 $12.95 v. AC. 50 cy. 11 or 

SYNCHRO-DIFFERENTIAL 
Model #1943 -C78249 -CAL -11280 Bendix Aviation 

115 
shaft x 60 

cy. 6" length to end of $9.95 
/4" diameter 

COAX SPECIALS! 
RG 8V 64 ft. 
RG 22 V 154 ft. 
72 ohm Coax similar to RG 59U....644 ft. 

R. C. A. 630 T.S. 
POWER TRANSFORMER 

This transformer designed for 
heavy duty television service. 
Primary 115 V. 60 03'. 
Sec. #1 325-0-325V. CO 400 ma. 
Sea #2 5 V. 3 amps 
Sec. #3 12.6 C. CT. @ 10 amps 
Sec. #4 6.3 V @ 7 amps 
List price $40.00. Your cost 

$18.25 

SMALL POWER 
TRANSFORMER 

Pri. 115 V 60 cy 
Sec. #1 750 V. CT @ 80 ma 
Sec. #2 8.3 V. @ 5 amps 

$2.95 

PE 94 
28 VOLT DYNAMOTOR 

Designed for 522 -de- 
livers: 

300 Volts H 250 ma DC 
150 Volts bias 
12 Volts @ 10 amps 

DC 

$8.75 

TRANSTAT 'ILto 
¡lilll 

Input 115 volts 60 cy 
-Output 90 to 130 
volts @ 17.5 amps. 
Here Is the answer to 
that low line voltage 
Very few left 

$24.95 

400 Cycle TRANSTAT 
110 V. 400 cy input - 
90 to 135 V. output 
@ 10 amps 

$14.50 

NIAGARA RADIO SUPPLY 

ADLAKE Type 1040-80 
No. R-4012 Mer- 
cury Time Delay 
Relay Normally 
Open, Closes in 
5 seconde, Opens 
in .3 seconde.... 

$8.75 

DUAL RELAY 
2 110v 60 cy Relay Mounted 
on one frame. Both relays 
double pole. One single 
throw. One double throw. 
Coils can be paralleled or 
used independently. 

$2.20 each 

No. R 474 

KEYING RELAY 
Here is a keying relay made to mount in s tube socket. Double Dole Double Throw 
relay -sealed in vacuum 300 ohm coil. 
Will follow 100 words a $2,00 minute. Stock up now 

PBC GENERAL ELECTRIC 
OVER CURRENT RELAY 

No. R - 4010 
Adjustable 
from 1.6 to 3.0 
amperes. 110 
volt. 60 cyc. 
Reset 

$24.95 

No. R-3001 

OVERCURRENT RELAY 
Automatic reset -Over- 
load coil is 3000 ohms 
-Can be shunted for 
any current simply - 
Protect those expensive 
final amplifier tubes, to 
reset simply press a 
button. Reset coil is 
110 v. 60 $2,49 
cycles 

No. SS 101 

No. M-462 
31/2 

MICRO SWITCH 
Single pole single throw aircraft 
type, rugged for outside use -can 
be used for stopping beam rota- 
tion so as not to foul $1.25 
up feed line cable.... 

INCH "S" METER 
Used in a Bridge Circuit 
will give you accurate 
readings on your surplus 
receiver or receiver not 
equipped with meter. Uses 
light for lighting meter 
face. 

$4.95 

No. M-218 

21/2" 0-1 MIL MOVEMENT 

CORP. 
YORK 6, N. Y. 

Bakellte cased meter -27 
ohms. Basic resistance may 
be used wherever a small 1 
mil movement is needed for 
S -Meter in receiver or basic 
meter in test equipment. A 
areal at 

$2.95 
Phone 

Dlgby 9-1132-3-4 
All Prices F. O. B. 

N. Y C. 
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SEARCHLIGHT SECTION 

SPECIALS! 

GUARANTEED BRAND NEW 
INVERTERS 

12117-4, Pioneer. Input 24 volts D. C. Out- 
put 26 volts, 400 cycle 

Price $12.00 each net. 

12117, Pioneer. Input 12 volts D. C. Output 
26 volts, 400 cycle. 

Price $15.00 each net. 

12123-1-A, Pioneer. Input 24 volts D. C. Out- 

put 115 volts, 400 cycle, 3 phase. Voltage 

and frequency regulated. 100 V. A. 

Price $48.50 each net. 

153F, Holtzer Cabot. Input 24 volts D. C. 

Output 26 volts, 400 cycle, 250 V. A., and 

115 volts, 400 cycle, 3 phase, 750 V. A. 

Voltage and frequency regulated. 
Price $150.00 each net. 

MG750, Wincharger, PU16. Input 24 volts 

D. C. Output 115 volts, 400 cycle, 1 

phase, 6.5 amps. Voltage and frequency 

regulated. 
Price $35.00 each net. 

661102, Sperry Phase Adapter. 115 volts, 

400 cycle. Used for operating 3 phase 

equipment from a single phase source. 

Price $12.75 each net. 

SINE -COSINE GENERATORS 

(Resolvers) 

FJE 43-9, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 

FPE 43-1, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 

D. C. ALNICO FIELD MOTORS 

5069230, Delco, 27.5 V., 145 R. P. M. 
Price $5.00 each net. 

5069600, Delco, 27.5 V., 250 R. P. M. 
Price $4.00 each net. 

5069370, Delco, 27.5 V., 10,000 R. P. M. 

Price $4.00 each net. 

5069466, Delco, 27.5 V., 10,000 R. P. M. 

Price $2.00 each net. 

5068571, Delco, 27.5 V., 10,000 R. P. M. 

Price $2.65 each net. 

SS-FD6, Diehl, 27.5 V., 10,000 R. P. M. 

Price $2.65 each net. 

D. C. SERIES MOTORS 

C -2A-1 B, John Oster, 27 V., 7,000 R. P. M. 

.7 amps., 1/100 H. P. 

Price $3.75 each net. 

C -28P -1A, John Oster, 27 V., 7,000 R. P. M. 

.7 amps., 1/100 H. P. 

Price $3.75 each net. 

D. C. SHUNT MOTOR 

5066665, Delco, Reversible, 27.5 V., 4000 

R. P. M. Flange mounted. 
Price $4.50 each net. 

A. C. MOTORS 

5069625, Delco, Constant Speed, 27.5 V. 

A. C. or D. C., 120 R. P. M. Has built-in 
reduction gears and governor 

Price $4.25 each net. 

5071930, Delco, 115 V., 60 cycle, 7,000 

R. P. M. 
Price $3.75 each net. 

36228, Hayden Timing Motor, 115 V., 60 

cycle, 1 R. P. M. 
Price $2.75 each net. 

Two-phase low -inertia motors, Pioneer, Diehl 

and Minneapolis -Honeywell. 
Price-Call or Write. 

INSTRUMENT ASSOCIATES 
147-57 41st Avenue Telephone Independence 3-1919 

WRITE FOR COMPLETE LISTING! 

NOTE OUR NEW ADDRESS AND TELEPHONE NUMBER! 

Flushing, N. Y. 
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SEARCHLIGHT SECTION eiD 

SPECIALS! 

GUARANTEED BRAND NEW 
SYNCHROS 

1F Repeater, 115 volts, 60 cycle. 
Price $30.00 each net. 

1F Special Repeater, 115 volts, 400 cycle. 
Will operate on 60 cycle at reduced 
voltage. 

Price $15.00 each net. 

1G Generator, 115 volts, 60 cycle. 
Price $15.00 each net. 

1CT Control Transformer, 115 volts, 60 cycle. 
Price $15.00 each net. 

2J1G1 Control Transformer, 115 volts, 400 
cycle. 

Price $2.00 each net. 

5G Generator, 115 volts, 60 cycle. 
Price $25.00 each net. 

5SG Generator, 115 volts, 400 cycle. 
Price $7.50 each net. 

PIONEER AUTOSYNS 

AY1, 26 volts, 400 cycle. 
Price $3.50 each net. 

AY20, 26 volts, 400 cycle. 
Price $4.50 each net. 

AY30, 26 volts, 400 cycle. 
Price $10.00 each net. 

PIONEER PRECISION AUTOSYNS 
AY101 D, new with calibration curve. 

Price-Call or Write. 

AY131D, new with calibration curve. 
Price-Call or Write. 

PIONEER TORQUE UNITS 

12606-1-A. 

12627-1-A. 
Price $22.50 each net. 

Price $65.00 each net. 

PIONEER TORQUE 
UNIT AMPLIFIERS 

12073-1-A. 
Price $17.50 each net. 

GENERAL ELECTRIC 
D. C. SELSYNS 

8TJ9-PDN Transmitter, 24 volts. 
Price $3.00 each net. 

8 DJ11-PCY Indicator, 24 volts. Dial marked 
-10° to +65°. 

Price $4.00 each net. 

8D111-PCY Indicator, 24 volts. Dial marked 
0 to 360°. 

Price $6.50 each net. 
Resistor and Rectifier for operation from 

110 volts, 60 cycle source. 
Price $1.00 each net. 

RATE GENERATORS 

J36A, Eastern Air Devices, 10 to 5000 
R. P. M., .02 V. per R. P. M. 

Price $8.50 each net. 
PM2, Electric Indicator Company, .0175 V. 

per R. P. M. 
Price $6.00 each net. 

F16, Electric Indicator Company, two-phase, 
20 V. per phase at 1800 R. P. M. 

Price $14.00 each net. 

INSTRUMENT ASSOCIATES 
147-57 41st Avenue 

Telephone Independence 3-1919 

Write for Complete Listing 

NOTE OUR NEW ADDRESS AND TELEPHONE NUMBER! 

Flushing, N. Y. 
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SEARCHLIGHT SECTION 

RG 22 U. 
COAX CABLE 

50 Foot Length 

1 K.W. POWER SUPPLY KIT 
2500-0-2500 V @ 500 MA 

or 
2000-0-2000 V @ 500 MA 
(oil -filled Xformer from BC610) 

1 -Swinging choke 
1 -Smoothing choke 
1-Fillament Xformer 
2-2 Mfd.-3000 v. Condenser 
2-872 A Tubes 
2 -Plate Caps for 872A 
2 -Sockets for 872A 
Special! All parts New! $99.50 

STEP DOWN TRANSFORMER 
PRIMARY 440/220 VOLTS 
SECONDARY 230/115 VOLTS $14." .600 KVA 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT OUTPUT 
up to 18v AC 
up to 18vAC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 3131, AC 
up to 36v AC 
up to 36v AC 
up to 36v AC 
up to 115v AC 
up to 115v AC 
up to 115v AC 
up to 115v AC 

up to 12v DC 34 Amp. 
up to 12v DC 31 Amp. 
up to 12v DC 3 Amp. 
up to 12v DC 5 Amp. 
up to 12v DC 10 Amp. 
up to 12v DC 15 Amp. 
up to 12v DC 30 Amp. 
up to 28v DC 1 Amp. 
up to 28v DC 5 Amp. 
up to 28v DC 10 Amp. 
up to 28v DC 15 Amp. 
up to 100v DC .25 Amp. 
up to 100v DC .6 Amp. 
up to 100v DC 5 Amp. 
up to 100v DC 3 Amp. 

$0.98 
1.95 
3.45 
4.45 
7.45 
9.95 

14.95 
3.45 
7.45 

12.45 
18.95 

2.95 
6.95 

19.95 
12.95 

OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 

All Ratings, D. C. 
2x.lmfd. 600v $0.35 lmfd. 2000v $0.95 

.25mfd. 600v .35 3mfd. 2000v 2.75 
.5mfd. 600v .35 4mfd. 2000v 3.75 
lmfd. 600v .35 15mfd. 2000v 4.95 
2mfd. 600v .35 2mfd. 2500v 2.49 
4mfd. 600v .60 1mfd. 2500v 1.25 
8mfd. 600v 1.10 .25mfd. 2500v 1.45 

lOmfd. 600v 1.15.5mfd. 2500v 1.75 
3x.lmfd. 1000v .45 .05mfd. 3000v 1.95 

.25mfd. 1000v .45.1mfd. 3000v 2.25 
lmfd. 1000v .60 .25mfd. 3000v 2.65 
2mfd. 1000v .70 .5mfd. 3000v 2.85 
4mfd. 1000v .90 lmfd. 3000v 3.50 
8mfd. 1000v 1.95 12mfd. 3000v 6.95 

lOmfd. 1000v 2.10 2mfd. 4000v 5.95 
15mfd. 1000v 2.25 lmfd. 5000v 4.95 
20mfd. 1000v 2.95 .1mfd. 7000v 2.95 
24mfd. 1500v 6.95 3mfd. 4000v 6.95 
.1mfd. 1750v .89 2mfd. 3000v 3.45 
.1mfd. 2000v .95 2x.lmfd. 7000v 3.25 

.25mfd. 2000v 1.05 .02mfd. 12000v 9.95 
.5mfd. 2000v 1.15 .02mfd. 20000v 11.95 

f 
HIGH CAPACITY CONDENSERS 

10,000 mfd.-25 WVDC $6.95 
2x3600 mfd.-25 WVDC 3.45 
2500 mfd.-3 VDC .39 
2x1250 mfd.-10 VDC 1.25 
1000 mfd.-15 WVDC .99 
200 mfd-35 VDC .59 
100 mfd.-50 WVDC .49 
4x10 mfd.-400 VDC .89 

XMITTER-BC-950A-121 
Frequency Range -100-156 Mc 
Four band -Auto tune -Crystal 

Controlled, Complete With 2-1625, 
2-832, 1-815 and 4 Crystals 

Ant-Rec. relay switching 
Brand New $9950 

MOBILE or BOAT 
12 Volt INVERTER 
ATR-Model RSA 

Input 12V DC -Output 110V. 60 Cyc. 
125 W. Int.-100 W. Cont. 

Special! Brand New $1895 

115 V. D.C. INVERTER 
Input 115 V D.C. 

Output 115 V. 60 Cyc. 
250 W. Continuous 

Slightly Shelf -worn $2450 
But GOOD! 

TEST PROBE 
with Shielded CABLE 

For high -frequency work and to elim- 
inate stray pickup for use with Oscillo- 
scope. AMPHENOL # 93M COAX. 
Connector on one end. Part of Dumont 
224A Oscillograph. 

Special $249 

RADIO ALTIMETER 
Xmitter-Receiver RT7/APN1 

Complete with 14 tubes -418 
to 456 Mc. -28 V. Dynamotor 

Certified by CAA 
Used $12.95 
New 32.50 

SURPLUS RADIO 
CONVERSION MANUAL 

115 pages of circuits and data on 
BC 221, 342, 312, 348, 412, 645, 

946, 1068, SCR274, 522 
TBY, PE 103. 

Surplus Index & 
VT, Charts 

$250 

PERMALLOY SHIELDS 
for CATHODE RAY TUBES 

3" Shield $1.49 
5" Shield 1.98 
12" Shield 5.98 

SCR -518 ALTIMETER 
Famous SCR 518A Altimeter. 
Brand new factory cartoned. 
Worth over $900.00. Made by 
RCA. Has 29 tubes. Works in the 
500 MC region. This is the com- 
plete unit. Transmitter, receiver, 
power supply and 3" scope indica- 
tor. Reads altitude up to 30,000 
ft. Operates on 28 volts, D. C. 
Complete with tubes. 6SK7, 2 
8012, 2 6927, 6C8, 6SN7, 6F8, 
23D4, 6Y6, 6V6, 10 6AC7, 3 2x2, 
954, 955, 956, 6J5, and 3 in. CR 
tube 1808P. A RED hot scoop 
at only $69.50 

Hi Volt 
MICA CONDENSERS 

.007-5000 V-1.75 

.005-8000 V-2.25 

TRANSFORMER -115 V, 60 Cy. 

HI -VOLTAGE INSULATION 

3710v Q ma.; 2x2Xv () 3A $9.95 
2500v @ 15 ma 6.50 
2500v Q 4 ma.; 2jSv @ 2A. 6.3v (º} 1 amp 7.95 
2150v Q 15 ma 5.50 
1750v @ 4 ma.; 6.3v @ 3A 6.50 
1600v Q 4 ma.; 700v CT Q 150 ma.; 6.3v 

525-9A 

0 25v @ 60 ma.; 925v Q 10 ma.; 2x5v 
7.95 

Q 3A; 6.3v Q 3.6A; 6.3v Q 2A; 6.3v Q lA 7.95 
500-0-500v Q 25 ma.; 262-0-262v @ 55 ma; 

6.3v Q lA; 2x5v @ 2A. 4.49 
500-0-500v Q 100 ma.; 5v CT @ 3A 4.95 
400-315-0-100-315v Q 200 ma.; 2.5v Q 2A; 

5v Q 3A; 6.3v Q 9A; 6.3v; 9A 6.50 
400-0-400v Q 200 ma.; 5v Q 3A 4.95 
350-0-350v Q 150 ma.; 5v @ 3A; 6.3v Q 

6A; 78v Q lA 4.95 
350-0350v Q 45 ma.; 675v Q 5 ma.; 2¡Çv 

Q 2A; 2x6.3v Q lA; 6.3v Q 2%A 4.95 
350-0-350v Q 80 ma.; 6.3v Q .6A; 6.3v @ 

3.75A; 2x5v Q 3A 3.98 
385-0-385-550v Q 200 ma.; 2Av Q 2A; 5v 

Q 3A; 3x6.3v @ 6A -PRI. 110x220 7.95 
350-0-350v Q 150 ma.; 5v Q 3A; 6.3v @ 

7.5A; 6.3v Q 3A 4.99 
350-0-350v Q 35 ma 1.45 
340-0-340v Q 300 ma.; 1540v Q 5 ma 5.95 
335-0-335v Q 60 ma.; 5v Q 3A; 6.3v Q 2A; 

013-17-21-23v @ 70 ma.-PRI.110/220 4.95 
325-0-325v Q 120 ma.; 10v Q 5A; 5v Q 7A 3.49 
300-0-300v Q 65 ma.; 2x5v Q 2A; 6.3v Q 

2%A; 6.3v Q lA 3.49 
250-0-250v Q 100 ma.; 2x6.3v Q 4A; 6.3v 

Q 5A; 6.3v Q lA 4.95 
120-0-120v Q 50 ma .98 
80-0-80v Q 225 ma.; 5v Q 2A; 5v Q 4A 3.95 
24v Q 6A 3.50 
13.5v CT Q 3.25A 2.95 
3x10.3v Q 7A; CT 9.95 
12.6v CT Q 10A; lly CT Q 6.5A 7.95 
6.3v ® 1QA; 6.3v Q lA 3.50 
6.3v Q lA; 2Xv Q 2A 3.45 
6.3v @ 21XA; 6.3v Q 2A; 2Av Q 2A 5.9 
5v Q 20A -primary 110/220 v 3.95 
410-0-410 v Q_1060 ma. primary 110/220 v 9.95 
5v -190A $17.50 6.3v Q IA .98 
5v -115A 14.95 8v CT lA .98 
6.3v CT Q 3A; 5v CT Q 4A 4.25 

TELEGRAPH KEY J 37 

Fully adjustable, 1/3" silver contacts and 5 ft. rub- 
ber cable, with PL -55 plug. Brand New..69$$ each 

2 SPEED PLANETARY DRIVE 
Fits condensor shaft back of panel, or dial 
knob shaft 5 to 1 and 1 to 1 ratios. For any 
14" shaft Special 79$ each -2 for $1.50 

FILTER CHOKES 
HI -VOLTAGE INSULATION 

8 hy Q 550 ma $7.95 325 by Q 3 ma $3.49 
8 hy @ 300 ma 3.95 1 by Q 800 ma 14.95 
25 by Q 160 ma.... 3.49 10 hy Q 250 ma 2.49 
12 hy Q 150 ma.... 2.25 10 by Q 200 ma 1.98 
12 hy Q 100 ma.... 1.39 10/20 Q 85 ma 1.59 
30hy Q70ma 1.39 15 hy Q 125 ma.... 1.49 
.05 by Q 15 amps 7.95 15 by Q 100 ma.... 1.39 
.1 by Q 5 amps 
4 hy Q 600 ma 

6.95 
5.95 

3 by Q 50 ma 
30 by Dual Q 20 ma. 

.29 
1.49 

200 hy Q 10 ma.... 
600 hy Q 3 ma 

3.49 
3.49 

8/30 by Q 250 ma.. 
10 by Q 100 ma.... 

3.50 
1.29 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

All merchandise guaranteed. Mail orders promptly filled. 
All prices F.O.B. New York City. Send money order or check. 

Shipping charges sent C.O.D. Minimum order $5.00. 
20% Deposit required with all orders. 

i 

RADIO HAM SHACK Inc. 
63 DEY STREET NEW YORK 7, N. Y. 

ATTENTION! 
INDUSTRIALS - LABS - 
SCHOOLS - AMATEURS 
Let us quote on components and 
equipment that you require. We 
have too many items to be listed 
on this page. Place your name 
on our mailing list now for new 
catalog. 
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SEARCHLIGHT SECTION 

TUBES! 
SPECIALS OF THE MONTH 

TUBES! 

SEN 
XMITTING - RECEIVING - CATHODE RAY - RECTIFIER - SPECIAL PURPOSE 

BRAND NEW TUBES -STANDARD BRANDS ONLY 

SATIONAL TUBE SALE! 
Type 
1B24 

Price 
04.95 9LP7 Prce 4195 

1B26Á 15.95 .95 
9MP7 
1 BP4 14.95 

34.95 
1B27 4.95 10CP4A 42.20 
1B29 4.95 10FP4 54.50 
1B32 4.95 1011P4 49.50 
11356 8.00 0Y 
1N21 .59 10 spec .69 

50 12DP7 14.95 
1P22 13 1 12GP7 14.95 

12JP4 60.00 
1S21 1.95 15AP4 12..00 
2AP1 2.95 15E 1.50 
2B22 
2021 

5.35 
.98 20AP415R 

1.50 
270.00 

2C22 .39 23D4pec .49 
2C26A 
2C34 

.75 

.59 
475T.49 

L 3.95 
1.98 

13.06 2C40 C43 7.50 IOOT$ 
02F .00 

4.69 2046 7.50 114A 
21321 1.69 114B 1.25 
2029 
2E22 

1.39 
1.50 1A 120 

5.95 
2.65 

2E24 4.37 203B 10.95 
2E25 3.95 203R 5.95 
2E26 3.29 204A 49.95 

4.95 
205B 4.50 

ú2IA 130 211 .98 
2322 24.95 215A 3.00 

1 2.136 
14.95 
24.95 

217C 
221A 

7.50 
2.95 

2.132 24.95 222A 120.00 
2J34 24.95 
2.738 37.50 241B 9Ó.88 

34.95 242C 5.95 
2.139 .140 34.95 249C 3.49 
2.142 34.95 250R 7.95 
2.149 34.95 250TH 19.50 
2J51 34.95 250TL 19.50 
2JB51 4.95 252A 4.95 
2.153 25.00 259A 4.95 
2.154 25.00 274A 1.25 
21025 24.95 274B 1.25 

4.958 
22.95 

301A 4.95 
3ÁP1 304TH 7.95 
3B22 4.95 304TL 1.98 
3B23 4.95 305A 12.95 
3824 1.95 307A 6.25 
3B25 .98 310 4.95 
3B26 5.95 311/3 1.98 
3ßP1 2.95 316A .89 
3C21 5.95 322A 120.00 
3C22 2.95 327A 4.95 
3023 4.95 A 3395 
3C24 .69 356 A/B . 
3C30 1.50 353A .. 4.95 
3CPI 3.00 368AS 9.95 

3.95 371A 2.95 
3BP EPI 3.95 371B 2.95 
3D21A 3.00 388A 7.95 
3E29 4.95 393A 7.95 3GPI 4.95 394A 4.50 
4-65A 14.50 417A 24.95 
4-125A 27.50 434A 3.95 
4-250A 37.50 446A 1.95 
4A1 1 450TH 24.95 
4ÁP10 6.95 03 195.00 
4B24 4.95 527 12.95 
4C35 19.95 131 49.50 
4E27 8.95 575A 14.9. 
4328 34.95 632A 9.95 
4329 34.95 701 4.91 
5API 
5AP4 5.95 

5 
703A 

3.95 
4.95 

5BP4 4.95 
704A 
705A 

1.98 
2.95 

5CP1 3.95 706BY 24.95 
SCP7 13.95 706CY 24.95 
5021 29.9F 707A/B 24.95 
5FP7 3.95 708A 7.95 

5 709A 9.95 
53P11 11.95 713A 1.65 
5.129 29.50 714AY 14.95 53950 715A/B 19.95 
5LP1 11.95 7150 29.50 TP420. 00 717A 1.65 
6AF6G 720CY 34.95 
6C21 24.95 721A/B 4.35 604 1.95 723AB 5.95 

605G 
724A/B 4.95 

1.25 
7BP7 4.95 726Á 23.50 7EP4 

9GP4 
17.95 
194 800 01A 

2.25 
GP7 15.00 902 2.95 9JP1 3.95 803 8.95 

9JP2 3.95 804 9.95 

ATTENTION! 
All Tubes guaranteed, ex- 
cept for open filaments, 
shorts and broken glass, for 
which we check before ship- 
ment. 
Please specify how to ship, 
ie: Parcel Post, Railway 
Express, etc. 

Type Price 
805 4.95 
806 17.50 
807 1.25 
868 2.95 
809 2.50 
810 7.95 
811 2.25 81.5 
81211 6.90 
813 7.95 
814 4.95 
815 2.50 
816 1.19 
822 11.95 
8827R 

99.50 
8 695 

8829/A/B 7.95 
829B/3E29 4.95 
830B 5.25 83A 3.95 
833A 39.50 
836 1.15 
837 2.50 
838 3.95 
841 ...... , .69 
843 .69 
845 4.95 
845W 5.95 
851 98.00 
852 14.95 
860 3.00 
861 49.95 
864 .69 
865 .. .98 
866A .89 
868 1.95 
869B 75.00 
872A 2.50 
874 2.49 
876 .98 
878 2.49 
829 .89 
884 .98 
889 .98 
891 110.00 
892R 200.00 95 905P1 11.95 
920 2.95 93 98 
931A 4.95 
950 1.06 
953B 4.95 
954 .75 
955 .75 
956....., .75 
957 .75 
958A..., .75 
959 .75 
991 .69 
1000 spec 24.95 
1000T 75.00 

1613 .75 
1614 1.75 
1616 1.39 
1619 .75 
1621 1.98 
1622 1.75 
1624 1.75 
161625 

6 .49 
1627 7.95 
1629 .69 
1630 75 
1636 5.95 
1638 .98 
1641 .79 
1642 .98 
1654 1.98 
1665 

1.25 
1852 1.06 
1853 1.06 
1963 .95 
2050 .98 
2051 .98 
2140 20.00 
5514 4.95 
5516 5.95 
5562... 10.00 
7192 .39 
8005..., 4.95 
8011 2.95 
8012 4.95 
8013 2.95 
8016 
8020 
8027 
C5B 
CA 
066.1 
6EQ72 
CK1005 
CK1006 
EF50 
EL3C 

1.89 
3.95 
7.95 

12.95 
9.95 

12.95 
1.95 
.39 
.69 
.79 

4.95 

Type Price 
EL225 1.95 
F123A 12.95 
FI2 22.50 
F668A 1.0 00 
FG81A 695 
FG105 19.95 
FG238B 160.00 
GL146 11.00 
GL605 250.00 
GL697 150.00 
HF100 3.95 
HF200 17.95 

50 
HY69 2.49 
HY75 1.25 
HY114B 1.25 
HYI15 1.25 
HY3I 5.50 
HY615 1.25 
HYE1148 .48 
HY1251Z 5.50 
HY1269 5.50 
KC4 105.00 
KU676 22.00 
ML100 105.00 
ML101 150.00 
ML502 300.00 
MR4 90.00 
Q¡[K59 39.50 
QK60 39.50 

K6I 39.50 (QOK62 
39.50 

RE1.21 4.25 
R112 1.95 
RK21 3.95 
RK22 4.95 
RK25 2.95 
RK33 .98 
RK34 .59 
RK59 3.95 
RK60 .79 
RK69 49.50 
RK72 1.95 
RK73 3.95 
RX120 10.00 
T20 1.95 
TZ40 2.95 
UX6653 3.95 
V700 6.95 
V R75 .98 
V R78 .75 
VR90 .75 
VR91 1.49 
VR92 .75 
VRI05 .75 
VR150 .98 
VT127A 3.00 
VUI11 1.19 
WL460 14.95 
WL468 14.95 
W1.532A 4.95 
WL562 150.00 
WL616 105.00 
WL619 49.50 
Z225 1.95 
0Y4 .99 

ÓZ 4G .99 
IA3 .81 
IA4P 1.54 
1A5GT .67 
lA6 1.20 
IA7GT .81 
1133/8016. 1.89 
1B4P 1.54 
1B5/25S 1.20 
IC5GT .81 
106 1.20 
1C70 1.20 
1DSGP 1.54 
ID7G 1.20 
1D8GT 1.54 
1E5GP 1.62 
1170 1.54 
1F4 99 
I FSG .99 
1F6 1.54 IF754 
IG4GT 1.99 
1GG 99 
1G6 GT .99 
1114G .81 
IH5GT .67 

1J56GG 1.20 
1J6G 1.20 

0 
IL4 

6GT 
1.31 

1LA4 1.20 
ILA6 1.20 
1T.B4 1.20 
1LC5 1.20 
1LC6 1.20 
ILD5 1.20 
1LF,3 1.20 
1L114 1.20 

1NSGT 1.20 .81 

Type Price 
IPGT QSGT .99 
1R4/1294 1.20 
IRS .81 
1S4 .99 
155 .99 

4 81 IT 
.99 

lÚ4 
81 

5 .99 
IV .81 
2A3 10 
2Á4G 1.54 
2A5 .81 
2A6 .99 
2A7 .99 
2B7 .99 
2E5 .99 
3B7/1291 1.54 
306/1299 1.54 
311..FF4 1.20 

81 
3Q5GT .99 
3S4 .81 
3V4 .81 
5T4 1.54 
5U4G .6 
5V4G .99 
5W4 .99 
5W4GT .62 
5X4G .67 
5Y3GT .39 
5Y4G .57 
SY4GT .57 

524 .99 
6A3 1.20 
6A4/LA 1.20 
6A6 .99 
6A7 .81 
6A8 .81 
6A8G .81 
6A8GT .81 
6AB5/6N5 .99 
6AB7/1853 1.20 
6AC5GT .99 
6AC7/1852 1.20 

6AF6G 1.99 
6AG5 10 
6AG7 1.20 
6AH6 1.62 
6AK6 .99 
6AL5 81 
6A05 .81 
6A06 .81 
6AT6 .67 
6AU6 .81 
6AV6 .67 
6B4G 1.20 
6B5 1.62 
6B6G .81 
6B7 1.20 
668 1.20 
6B8G 1.20 
6BA6 .81 
6BD6 .81 
6BE6 .81 
6BF6 67 
6BG6G 1.89 
68116 .81 
6BD6 .81 
6C4 .67 
605 .67 
6C5GT .67 
606 .81 
6C8G 1.20 
606 .67 
6D8G 1.20 
6E5 .81 
6F5 .81 
6F5GT .67 
6F6 .81 

6F6GT .67 
6F7 1.20 
6F8G 1.20 
606G .99 
6116 . 
6H6GT .67 

6J5GT .62 
636 1.20 
6J7 .81 
637G .81 

6J8GT 1.20 

6K6GT .62 
617 .67 

6K7GT .6G 7 
618 .99 
618G 1.20 

65.50T .99 
6L6 1.54 
6L6G 1.20 

Type Price 
6L7G 120 
6N7GT .99 
6P5GT .99 
6QQQ7 .81 

6607GT .67 

6R7GT .81 
6S7 .99 6S70 
6SSGT 

G1.99 
6SA7 .67 
6SA7GT .67 
6SB7Y .99 

6SC7GT .81 

6SF55 GT .81 
6SF7 .81 

6SH7 .81 
6SH7GT .81 

6SJ7GT .67 
6SK7 .67 
6SK7GT .67 
6SL7GT .99 699 SQ7GT .62 
6SQ7GT .67 

6SR7GT .81 
.81 

6ST6SS7 .99 
6SZ7 .81 
6T7G 1.20 
6U5/6G5 .81 

6U7G6U6G.81 T 
t 

.67 
6V6 1.20 
6V6GT .81 
6W7G .99 
6X4 
6X5 .99 
6X5GT .62 
6Y6G .99 
6Z7G 1.54 
6ZY5G.. .81 
7A4/XXL .81 
7A5 .81 
7A6 .81 
7A .81 
7A8 .81 
7B4 .81 
7B5 .81 
7B6 .81 
7B7 .81 
7B8 .81 
705 .81 
7C6 .81 
7C7 .81 
7E6 .81 
7E7 .99 
7F7 .99 
7F8 1.20 

707 /1232... 
1.20 

737 1.20 
7L7 .99 
7N .99 
7Q7 .81 
7R7 .99 
7S7 1.20 
7V7 1.20 
7W7 1.20 
7Y4 .81 
7X7/XXFM 1.20 
7Z4 .81 
10 1.62 
12A7 1.20 
12A8GT .81 
12AH7GT .99 
12AL5 .81 
12AT6 .67 
12AU6 .81 
12ÁU7 .99 

12ÁW6 1.20 119 2BÁ6 .81 
12BD6 .81 
12BE6 .81 
12Cß 1.20 

12116 
F5GT .67 

1235GT .62 
I2J7GT .81 
12170 .81 
1212K8GT 

.99 
12K8GT .81 
12º7GT .67 
l25Á7 .67 
12SA7GT .81 
12SC7 .81 
125E5 .67 

Type Price 
12SF5GT .67 
12SG 7 .81 
12SH7 .81 
12537 .67 

12SK77 
T 

.67 .67 
12SK7GT .67 
12SL7GT .99 

12SN7GT 
.99 

2 

12SR7GT .81 
12SR7GT .81 
12Z3 .99 
14A4 1.20 
142 

7/12B7 1.99 
62 

1 

14A177/XXD. ..99 

I4B8 .99 
14E6 .81 
14F7 .99 
14H7 120 
1437 10 
14N7 1.20 
1407 .99 
14R7 .99 
15 120 
19 1.20 
24A .81 
25A6 1.20 

25L6GT 1.67 2526 5Z6 .81 
25Z6GT .62 
26 6 
27 .62 
30 .81 
31 .99 
32 1.20 
32L7GT 1.54 
33 1.20 
34 20 
35/51 1.81 
35A5 .81 

35L6GT .67 
35W4 .52 
35Y4 .99 
35Z3 .81 
35Z4GT .57 

35Z5GT 
.529 

36 
37 .67 
38 81 
39/44 .99 
41 .67 
42 .67 
43 

.67 45 
4523 .6 

.67 
46 .99 
47 .99 
49 .99 
50 1.62 

SOA5 
.99 

BS .81 

5OY6GT .67 
53 .99 
55 .81 
56 .67 
57 .81 
58 .81 
59 1.20 
70L7GT 1.62 
71A .81 

76 .67 7767 
.67 

89 
.99 

0 .47 
81 1.54 

83 .99 8320 
ß4/6Z4 1.67 
85 .81 

.81 
117L7/M7GT 1.62 
117N7GT 1.62 
117P7GT 1.62 
117Z3 .81 

6A35 
GT 

.99 
6A15 

1.06 
RK75 6.25 
RK65 24.95 

2 3G 1.10 
634 3.95 
6ÁL7 1.06 

RADIO HAM SHACK Inc. 
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SEARCHLIGHT SECTION 

MICROWAVE 
TEST EQUIPMENT 
W. E. 1138 A. Signal gen- 

erator, 2700 to 2900 Mc 
range. Lighthouse tube 
oscillator with attenuator 
& output meter. 115 VAC 
input, reg. Pwr. supply. 
\Vith circuit diagram 

$50.00 
TS -2311 GP. lu cm. Echo box with resonance indi- 

cator and micrometer adjust cavity. 2700 to 
2900 Mcs calibrated .00 

3 cm. wavemeter: 9200 to 11.000 mc transmission 
type with square flanges $15.00 

3 cm. stabilizer cavity, transmission type $20.00 
Direct reading VSWR meter. Complete with ampli- 

fier, bolometer input -AC crystal -DC crystal 
connections $45.00 

3 cm. Wavemeter. Micrometer head mounted on 
X -Band guide. Freq. range approx. 7900 to 
10,300 Mc $75.00 

PULSE EQUIPMENT 
APQ-I3 PULSE MODULATOR. Pulse Width .5 to 1.1 

Micro Seo. Rep. rate 624 to 1348 Pps. Pk. pwr. out 
35 KW. Energy 0.018 Joules $49.00 

TPS-3 PULSE MODULATOR. Pk. power 50 amp, 24 
KV (1200 KW pk.) ; pulse rate 200 PPS, 1.5 micro - 
sec; pulse line impedance 50 ohms. Circuit -series 
charging version of DC Resonance type. Uses two 
705 -A's as rectifiers. 115 V, 400 cycle input. New. 
with all tubes $49.50 

PULSE NETWORKS 
G.E. #25E5-I-350-50P2T, 25 KV, 5 sections, "E" 

circuit, 1 microsecond pulse length. 350 PPS. 
50 ohms impedance $45.00 

G. E. #6E3.5-2000.50P2T, 6KV, "E" circuit, 3 sec- 
tions, .5 microsecond, 2000 PPS, 50 ohms im- 
pedance $6.50 

PULSE TRANSFORMERS 
W.E. # 0166173 HI-Volt input transformer, W.E. 

Impedance ratio 50 ohms to 900 ohms. Freq. 
range: 10 Ito to 2 me. 2 sections parallel con- 
nected, potted in oil $12.00 

W.E. KS 9800 Input transformer. Winding ratio be- 
tween terminals 3-5 and 1-2 is 1.1:1, and between 
terminals 6-7 and 1-2 is 2:1. Frequency range: 380- 
520 c.p.s. Permalloy core $2.00 

G.E. # K2731 Repetition Rate: 635 PPS. Pri. Imp: 
50 Ohms, Sec. Imp: 450 Ohms. Pulse Width: 1 

Microsec. Pri. Input: 9.5 KV PK, Sec. Output: 

28 
KV PK. Peak Output: 800 KW. Bifllar$AMP12.71 

G.E. K2450A Will receive 13KV. 4 micro -second 
pulse on pri. secondary delivers 14KV. Peak power 
out 100W GE $15.00 

W.E. # 0169271 Hi Volt input pulse Transformer $9.95 
G.E. i# K2748A Pulse Input, line to magnetron.$12.00 

Utah Pulse or Blocking Oscillator Transformer Freq. 
limits 790-810 cy-3 windings turns ratio 1:1:1 Dimen- 
sions 1 13/16 x 1%" 19/32 $1.50 

PULSE TUBES 
705-A-51.95 715-B-$8.50 

Ceramic Sockets for 715-B, 705-A ea. $.69 

POWER EQUIPMENT 
STEP DOWN TRANSFORMER: Pri: 440/220/110 volts 

a.c. GO cycles, 3 KVA. Sec. 115 v. 2500 volt insula- 
tion. Size 12"x12"x7" $40.00 

PLATE TRANSFORMER. Pri: 117 v. 60 cy. See. 17,- 
000 v. @ 114 ma, with choke. OR immersed. Size 
26"x29"x13". Amertran $65.00 

Fil. Transformer: Pri: 220 v.a.c.. 60 cy:.05KVA. Sec. 
5 v.c.t., 34,000 v. test 524.50 
Fil. Trans. UX-6899. Pri: 115 V, 60 cy. Sec: Two 5V. 

5.5 Amp Wdgs. 29KV Test $24.50 
]'late Transformer: Pri: 115/230 v.a.c., 50-60 cy. Sec: 

21.000 v, 100 ma. $145.00 

LINE VOLTAGE REG Pri 92-138v 57/63 cy 1phl5A 
Sec. 115v 7.15A .82 Kw 96% PF $99.50 

VOLTAGE REG. "Transtat" Amertran Type "RH" 
2 Kva Load. Input: 90/130 v 50/60 cy. Output 
115v $40.00 

TRANSTAT VOLTAGE REG, 11.5 KVA, 0-115 var. 
60 cy 100 amps $75.00 

ITE Circuit Breaker. 115 amps, 600v $15.00 

400 CYCLE TRANSFORMERS 
PLATE XFMR: PM: 115 v. 400 cy. Sec: 9800 v or 

8600 v @ 32 ma dc $12.50 
#2203503&late Xfmr; Pri: 115 v. 800 cy. Sec: 4500$4v Ó 
KS 9445, Pwr. Xfmr. Pri: 115 v, 400-2400 cy. Sec: 592 

vet. 120 ma. 6.3v, 8 amp; Iv. 2 amp $3.50 
PLATE XFMR. Pri: 115 v, 400-2400 cy. Sec: 4500 v. 

6 ma $6.50 
#7143. l'ri: 115 v, 400 cy. Sec: 6.3 v. 7 amp, 8.3 v, S.s 

amp: 6.3 r, 1.3 amp $2.50 
KS 9584. l'ri: 115 v, 400 cy. Sec: 5000 v, 290 ma, 5v, 

10 amp $15.00 
PLATE XFMR: l'ri: 115 v, 380-2800 cps. Sec: 2200 v. 

350 va 53.95 
PLATE XFMR: Pri: 115 r, 400 ry. Sec: 11.50-0-1130 r. 

40 ma $1.75 

INVERTERS 
PE 206-A. Input: 28 TUC c) :13 amp. Output: 80 volt. 

W 500 volt -amps. 800 cycles. Leland. New, complete 
with enclosed relay, filter, instruction book....$12.50 

PE 218: Input: 25-28 VDC @ 92 amps. Output: 115 
volts @ 1500 volt -amps, 380-500 cycles. I'oor Dhysica 
but good running condition. $12.50 

WATER COOLED TUBES 
GL697 GL623 GL562 ML100 
Guaranteed --Now ...$75.00 EA 

MICROWAVE ANTENNAS 
AN MPG -I Antenna. Rotary feed type high speed 

scanner antenna assembly, including horn, parabolic 
reflector. Less internal mechanisms. 10 deg, sector 
scan. Approx. 12'L x 4'W x 311. Unused. (Gov't 
Cost -$4500.00) $250.00 

APS-4 3 cm, antenna. Complete. 141/2" dish Cutler 
feed dipole, directional coupler, all standard 1" x 1h" 
waveguide. Drive motor and gear mechanisms for 
horizontal and vertical scan. New, complete..565.00 

AN/TPS-3. Parabolic dish type reflector approx. 10' 
diam. Extremely lightweight construction. New, in 
3 carrying cases $89.50 

RELAY SYSTEM PARABOLIC REFLECTORS: 
approx. range: 2000 to 6000 mc. Dimensions: 41h' s 
3', rectangle, new $05.00 

TDY "JAM" RADAR ROTATING ANTENNA. 10 cm. 
30 deg. beam. 115 v.a.c. drive. New $100.00 

SO -13 ANTENNA. 24" dish with feedback dipole 360 
deg. rotation, complete with drive motor and 
selsyn. 
New $75.00 Used $45.00 

DBM ANTENNA. Dual, back-to-back parabolas with 
dipoles. Freq. coverage 1,000-4500 mc. No drive 
mechanism $65.00 

AN/128A ANTENNA. Two Vertical dipoles working 
against a square reflector apx. 3' a 4'. Range: 140- 

200 mc. NEW $40.00 
30 FT. MAST SETS 

Heavy duty rugged plywood. Crated in 3 sections with 
coupling material. Two masts for ideal flat -top an- 
tenna. Unused $40.00 per set 

5J30 GLETE W ITfH DATAI SHE7 39 b0 

l'ube Frq. Range Pk. Pwr. Out Price 
2131 2820-2860 nhc. 265 KW. $15.00 
2J21A 9345-9405 mc. 50 KW. $25.00 
2J22 3267-3333 mc. 265 KW. $15.00 
2326 2992-3019 mc. 275 KW. $15.00 
2J27 2965-2992 mc. 275 KW. $15.00 
2J32 2780-2820 mc. 285 KW. $15.00 
2J38 Pkg. 3249-3263 mc. 5 KW. $25.00 
2J39 Pkg. 3267-3333 mc. 8.7 KW. - 

$25.00 
2355 Pkg. 9345-9405 mc. 50 KW. t $25.00 
3331 24.000 mc. 35 KW. $17.00 , 
700A 

.. 

680-710 mc. 100 KW. .$35.00 
714AY $15.00 
720BY 2800 mc. 1000 KW. $25.00 
KLYSTRONS, 723A/B $7.75707B, W, cavity 

$20.00 
MAGNETS 

For 2321, 725-A, 2722, 2726, 2327. 2131. 2132. 
and 3331 Each $8.00 

4850 Gauss, %" bet. pole faces, 54" pole diam $8.00 
1500 Gauss, 11/" bet. pole faces. 1%" pole 

diam. $8.00 
000 Gauss, electromagnet, adjustable 2%" to 3" 
bet. pole faces, 21/2" pole diam $12.00 

TUNABLE PKG'D "CW" 
MAGNETRONS 

QK59 2075-2900 Mes. QK61 2l .':ßi10 Sies. 
QKGO 2800-1025 Mes. QK62 3150-7375 Mes. 

New -545 each New -$55 each 

LABORATORY ACCESSORIES 
REACTOR: .01HY, 2.5 amp. 1500 v ins "Kenyon" $3.50 
BROAD BAND S THRU X themistor mount with type 

"N" input $8.00 
SPERRY KLYSTRON TUNER Mod. 12 $2.00 
SINE POTENTIOMETERS, GE -#251 X 96 or W.E. 

#K3 15138 LOl $3.50 
CG 27, TYPE "N" CABLE ASS'Y. 3' long, male to 

female $2.50 
PH -SHIFTING CAP., 180 deg. W.E. #D-150734 $2.50 
KLYSTRON SOCKETS for 723 A.B. and similar types. 

for y 1.00 
102 CM. McNALLY CAVITY TYPE SG. Ea $3.50 
LINE INSERTION ATTENUATOR, type OAX-1. 20 

Db. attenuation, with 3 -contact plug and socket 
(amphenol 16S-5) $2.25 

TS 115/APS-2F 10 CM ANTENNA in lucite ball, with 
type "N" fitting $4.50 

OAJ NAVY TYPE CYT66ADL, ANTENNA in lucite 
ball, with Sperry fitting $4.50 

10 CM. FEEDBACK DIPOLE antenna, in lucite ball. 
for use with parabola $8.00 

THERMISTORS 
($.95 ea.) 

D-167332 (Bead) 
11-170396 (Bead) 
D-168392 (Button) 
D-166228 (Button) 
1)-167018 (Tube) 

VARISTORS 
$.95 ea. 

D-167176 
D-170225 
D-168687 
D-171121 
D-171631 

PPI", ROTATING YOKE TYPE, complete with all 
necessary oscillator circuits, CR tube 5FP7, complete 
with tubes. Used with SO radar $100.00 

RT39/APG-15. Transmitter -receiver. 2200-2700 me 
.APS. Complete with 2C43 lighthouse plumbing. TR, 
:t0 mc, I.F., all enclosed in compact pressurized hous- 
ing. Nerv, less tubes $100.00 

CP 14 APS.15A COMPUTER. Compiles slant range - 
ground range against altitude $15.50 

CURSOR DIAL ASSEMBLY for 7" CR tube. Azimuth 
calibrated to 360 deg. holler bearing mechanism 

$12.50 
CONDENSER DRIVE ASS'Y. Rotates any coupled 

condenser by means of motor thru 90 deg. at rate 
of 5 deg. per min. Operates on 55-110 vac, 60 cy. 
Manual lamb permits rough adjustment. WE 
I -1401020 -GL New, complete with cover and 0-90 deg. 
indicator scale $12.50 

BC 70I -A RADAR RECEIVER, Part of SCR 521 and 
ASE eqpt. 176 me operation, receives bilobed search 
and homing patterns. Complete with tubas and an- 
tenna switching motor $37.00 

'X" BAND: Compl RF head and 

APS 15' 
modulator, agne 725-A mag- 
netron & magnet, two 723A/ß 
klystrons (local ose & beacon), 

11124 tr. rcvr-ampl, duplexer, HV supply, blower. 
pulse xfmr, I'k Pwr out: 45 KW apx. Input: 
115V, 400 cy. Modulator pulse duration .5 to 2 
microsec. apx. 13 KV. PK. pulse. Compi with 
all tubes, incl. 715 B, 829 B, RKR 73. two 72. 
Compl. pkg. new $210.00 
Complete Pkg. as above, less modulator $150.00 

CERAMIC 
$7.50 per 100 

3 mmf 
s mmf 
4 mmf 
8.5 mmf 
11 mmf 
15 mmf 
48 mint' 
50 ntmf 

CAPACITORS 
550 per 1000 

±5% 
±.5 mmf 
±.5 mmf 

+5,1- 
±2.5 mmf +2, 

+-211nr 

60 nnnf +3% 
67 mmf +20% 
100 mmf -±5% 
115 
240 mmf ±3% 
250 mmf - 
500 nun) +15-30% 
1000 aunt' +59. 

SILVER -MICA BUTTON CAPACITORS 
$9.50 per 100 $80 per 1000 

185 mmf ±2.5mmf 
175 mmf ±2.5mmf 
500 mmf ±10% 

MICROWAVE 
PLUMBING 
10 CENTIMETER 

WAVEGUIDE to flexible coax coupler 
(RG 18/U), with flange Gold 
plated. App. 10" high $17.50 

MAGNETRON TO WAVEGUIDE 
coupler with 721-A duplexer cavity, 
gold plated $45.00 

10 CM WAVEGUIDE SWITCHING 
UNIT, switches 1 input to any of 3 

outputs. Standard 1%" s 3" guide 
with square flanges. Complete with 

115 vac or do arranged switching motor. Mfg. Ray- 
theon. New and complete $135.00 

72I -A TR CAVITY WITH TUBE. Complete with tun- 
ing plungers $5.50 

WAVEGUIDE SECTION, MC 445A, rt. angle bend. 
5% ft. OA. 8" slotted section $21.00 

10 CM OSC. PICKUP LOOP, with male Homedell 
output $3.50 

74, RIGID COAX -3/8" I.C. 
RIGHT ANGLE BEND, with flexible coax output pick- 

up loop $8.00 
SHORT RIGHT ANGLE bend, with pressurizing nip- 

ple $2.00 
30 FT. FLEXIBLE SECTION, % rigid to v/s rigid $7.50 
RIGID COAX to flex coax connector $3.50 
STUB -SUPPORTED RIGID COAX, gold plated. 5' 

lengths. Per length $5.00 
RT. ANGLES for above $2.50 
7/e" COAX. ROTARY JOINT $8.00 
RT. ANGLE BEND 15" L. OA $2.00 
FLEXIBLE SECTION, 15" L. Male to female $4.25 
r/e" RIGID COAX, bead supported $1.20/ft. 
MAGNETRON COUPLING to TA." rigid coax 94" IC 

line, less 'St" nut, with TR pickup loop, gold 
plated $7.50 

3 CM. PLUMBING 
(STD. 1"x 1/2" GUIDE UNLESS OTHERWISE 

SPECIFIED) 
TR CAVITY for 724-A TR tube, transmission or ab- 

sorption types $3.50 
724-A TR tube (41 -TR -1) $2.50 
WAVEGUIDE SECTION, CG 251/APS-15A, 26" long 

choke 
to cover, with 180 deg. bend of 214" rad. 

a$4 ne 00 
ROTARY JOINT with slotted section and type "N" 

output Pickup $8.50 
WAVEGUIDE SECTION, 12" long choke to cover, 45 

deg. twist & 21/2" radius, 90 deg. bend $4.50 
STABILIZER CAVITY feeding waveguide section with 

filtered output and attenuating slugs $20.00 
SLUG TUNER/ATTENUATOR, W.E. guide, gold 

plated a 75 
TR/ATR DUPLEXER section with iris flange. $4.00 
RIGHT ANGLE ELBOW, 5Wh" choke to cover, 21/2" 

radius E or H plane $5.00 
TWIST, 90 deg., choke to cover $5.00 
WAVEGUIDE SECTIONS 21/4" long, silver plated. 

with choke flange $4.50 
WAVEGUIDE, 90 deg. bend E plane. 18" long $4.00 
ROTARY JOINT, choke to choke $6.00 
ROTARY JOINT, choke to choke, with deck mount- 

ing $6.00 
S -CURVE WAVEGUIDE, 8" long cover to choke $2.50 
DUPLEXER SECTION for IB24 $10.00 
3 CM. WAVEGUIDE, 1" x %" I.D. per ft $1.50 
CIRCULAR CHOKE FLANGES, solid brass .55 
"T" SECTION (TR-ATR) choke to choke, supplied 

with cire. or sq. flanges $3.50 
DIRECTIONAL COUPLER CG 124 APB -15A on 16" 

section cover to cover 15 deg.. bend $5.00 
FEEDBACK DIPOLE with 90 deg. twist. 714" $3.50 

2K25/723AB, X band local oscillator mount with 
(1) choke coupling to beacon reference cavity; 
(2) choke coupling to TR and receiver: (3) Iris 
coupling with AFC attenuator to antenna wave - 
guide; (4) Radar AFC crystal mount: (5) Ile- 
cwver crystal mount; (6) Attenuating slugs. Mfg. 
DeMornay Budd $22.50 
TR/ATR Duplexer section for above $4.00 

21/2" FLEXIBLE SECTION, cover to cover $4.00 
SHORT ARM "T" section, with additional choke out- 

put on vertical section 
CENTIMETER 

$4.00 

WAVE GUIDE Section 1" cover to cover $2.00 
T SECTION choke to cover $4.50 
MITRED ELBOW cover to cover $3.00 
MITRED ELBOW and "S" sections choke to cover 

$3.50 
FLEXIBLE SECTION 1" long choke to choke 3.00 
K -BAND ROTARY JOINT $45.00 

ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES, F.O.B. NEW YORK CITY. 
SEND MONEY ORDER OR CHECK. SHIPPING CHARGES SENT C.O.D. RATED CONCERNS SEND P.O. 

N131-EewYor 

Libertyk,N, st., COMMUNICATIONS EQUIPMENT Y. CO. Digby 9-4124 
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SEARCHLIGHT SECTION 

SURPLUS NEW EQUIPMENT 
AIR CIRCUIT BREAKERS 

125 Amp. 500 Volt A.C. G.E. Type AF -1 3 pole 
#6275122XG-22. Approximately 8%" x 5%" x 
151" with 41/" studs @ $35.00 

225 Amp. 500 Volt A.C. G.E. Type AF1 3 pole 
#6275122XG-26. Approx. 811" x 5%" x 151/2" 
with 41/1" studs @ $35.00 

CARBON PILE D.C. 

VOLTAGE REGULATOR 
20 Amps max. 110 load volt max, 140 line volts 

max. Safety Car Heating & Lighting Co. #29540 
Type S700 E 16" x 161/2" x 10" @ $65.00 

SWITCHBOARD TYPE 
CURRENT TRANSFORMER 

Westinghouse Type KN Style 1204677 Ratio 500:1, 
1000 voltmax, 60 cycle dry type, 15 V.A. with 
automatic short circuiting device. @ $18.00 

PORTABLE A.C. VOLTMETER 
Weston 433 150/300/600 Volts @ $47.50 

PORTABLE D.C. VOLTMETER 
Roller Smith Steel Six 0-15 & 0-150 volts @ $21.00 

PORTABLE 
CURRENT TRANSFORMER 

Weston 461 type 4. 5 Amp Secondary. 50. 100. 200, 
250, 500, or 1,000 Amperes. Primary, @ ..$35.00 

PORTABLE 
POTENTIAL TRANSFORMER 

Weston 311 Pot. ratio 1500 & 750 to 150 volt. 
@ $90.00 

VOLTAGE POLARITY 
PHASE ROTATION TESTER 

Triplett 337 AVP Checks 115,220, & 440 line volts 
indicates whether AC or DC and polarity. Checks 
phase rotation etc. @ $8.50 

PORTABLE A.C. AMMETER 
Weston Model 528 0-3 & 0-15 Amperes with case 

and leads @ $12.50 

PORTABLE A.C. VOLTMETER 
Weston Model 528 0-15 & 0-150 volts with case 

and leads @ $9.50 

COMBINATION OFFER 
Weston 528 Ammeter & Voltmeter Both for $21.00 

COMBINATION OFFER 

A.C. Voltmeter & A.C. Ammeter 0-150 Volt & 

0-30 AmDs. 
Triplett 331 -JP 31/1" Rd fl bahelite case. Both 

meters for $7.95 

RADIO SET SCR 518 
HIGH ALTITUDE ALTIMETER 

0-20,000 (& 30,000) feet, 515 m.o. 24 volt 300 

watts. Complete with 29 tubes and accessories 
with OPERATING INSTRUCTIONS AND CIR- 
CUIT DIAGRAMS @ $24.50 

PORTABLE CHRONOMETRIC 
TACHOMETER 

Measures shaft speeds from 10 RPM to 20.000 
RPM. 

Measures lineal speeds 5 FPM to 10,000 FPM. 

Meets Navy specs. 1/1 of 1% accuracy. 

With accessories, In case 5" x 31/1" x 11/2" List 
Price $75.00. Net Price $24.50 

PORTABLE TACHOMETER 
MULTIPLE RANGE 

Continuous Indicating Shaft or lineal speeds from 
300-1200, 1000-4000, & 3,000 to 12,000 RPM. 
Meets Navy specs 18-T-22 Type B, Class A. With 
accessories in case 71/2" x 4" x 5". List Price 
$75.00. NET PRICE $24.50 

BOWL INSULATORS 

Clear Glass Corning #67076 type C. Flanged bowl 
4%" h x 615/16 O.D. at base with 111/1" long 
lead in pin and brass mounting flange 83/4" dia. 
@ $6.00 
(100 or more at $4.50). 

CONE INSULATORS 

2 Glazed cones 11/2" long x 1%" dia with stud qty. 
of 40,000. 

STAND OFF INSULATOR 

3" long glazrd oìth n11g screw (2t ut :S,uuil. 

PIGTAIL INSULATOR 

For lance Doles Qty of 9,000. 

Gasoline Heater 
Motorola 

Model GN -3-24 

An internal combustion type heater which will 
give 15,000 B.T.U. of heat per hour. Ideally 
suited for use with equipment, farms, boats, bunga- 
lows, cabins, trailers, work sheds, darkrooms. 
mobile equipment, transmitter stations etc, and any 
place where a quick heat is required in volume. 
Very economical in operation-tank holds one gallon 
of gasoline which is sufficient for 6 hours operation. 
Uses any grade gasoline. 

This unit is designed primarily for aircraft installa- 
tion, 24-28 volts d.c., but it can be readily adapted 
for a 115 or 230 volt 60 cycle power supply by use of 
a transformer and rectifier. Simple circuit dia- 
gram for adoption to 115 or 230 volt 60 cycle use 
supplied with each unit. Can be used on 32 volt 
farm or boat systems as is without the installation 
of additional transformers etc. Power consumption 
approximately 75 to 100 watts. 

Takes very little space-can be readily stored when 
not in use-measures approximately 12 long x 9%" 
high x 91/¢" wide-weighs only 30 Ibs complete with 
all accessories. 

These units are complete with exhaust pipe, 3" air 
duct elbow, control switch and cord, as illustrated, 
and are supplied with Technical Manual and Parts 
Catalog. 

SIMPLE TO INSTALL-SAFE TO USE- 
NO ODORS 

BRAND NEW-IN ORIGINAL CARTONS- 
READY TO USE 

Made by Galvin (Motorola) Mfg. Company. Govt. 
cost approximately $240.00. 

NET PRICE $22.50 
Note: Place your order now while these 

units are available. We may not be able to 
supply you with these units a few months 
from now when winter requirements reach their 
peak, therefore, we urge you to ANTICIPATE 
YOUR NEEDS AND PLACE YOUR ORDERS 
EARLY. 

TAQ-10 TRANSMITTER 
175-600 KC, 2000 Watts Al, 1000 Watts A2 with 

spares, 2 motor generator sets 220/440 volt 3 
phase 60 cycle. . Perfect Condition-used only 
375 hours. 

All items are Surplus -New -Guaranteed. C.O.D.'s not sent accompanied by 25% Deposit. Orders accepted from rated concerns, pub- 
lic institutions, etc, on open account. We carry a complete line of surplus new meters suitable for every requirement, such as portable, 
panel, switchboard, recording instruments, laboratory standards, etc. Over 50,000 Meters in Stock. We also stock various surplus com- 
ponents, tubes, parts, and accessories and can supply large quantities for manufacturers, exporters, etc. Send for free circular Manufactur- 
ers, Exporters, Dealers-We invite your inquiries. 

MARITIME SWITCHBOARD 
338 Canal Street Worth 4-8216-7-8-9 New York 13, New York 

TELL US-TELL OTHERS-SAY YOU SAW IT IN ELECTRONICS! 

ELECTRONICS - August, 1948 243 

www.americanradiohistory.com



(1) SEARCHLIGHT SECTION 

Finest of surplus PEAK ELECTRONICS dustrials 
at a fraction of cost Schools - Labs CO. 

DAVEN AUDIO FREQUENCY "A POWERFUL BABY" MEGOHM METER 
METER Model 837E ThIs plate transformer built to rigid Signal Corps Industrial Instruments Model L2AU 110/220 volts 

spec. input 118 volts. 25 to 60 cycles. Has 2 sepa. 
rate 116 volt primaries and can be used on 110 or 60 cycle input. Direct reading from 0-100000 

---' 220 volts. Secondary 800 volts center tapped at 775 megohms on 4' meter. Can be 
mills. Exceptional regulation even when loaded to extended to 500000 megohms - y/yr 

' with ii 900 mills! Fully cased -4 mtg holes. 37 lbs. net wt. 
6yº x 61/4x 7%a. Peak value at 7.95. 10 for $70.00 external supply. 

Sloping hardwood cabi- +' " - 

" " .._-. , "BRUTE FORCE" 
This fully encased choke 6 Henry at 550 mills, 28 

net 15'x8'x10'. Brand 
new with tubes plus 

[_ 
- -" 

Direct ranges 
ohms do resistance. Built to rigid Signal Corps 
specs. Net weight 16 lbs. 51/e x 4(4 x 5%. A great 

running spare parts In. .. ' 
eluding extra tubes, 4e." // reading from 0-30 KC in 4 separate 

on 6' Weston Model 271 Fan Meter. Built-in 
voltage regulated power supply operates from 115 

buy at $4.95 each, 10 for $40.00. Great value only $69.95. -_- 
'IT.--e-"S-7--- 7 

volts 60 cycles, has high input impedance. With a 
pick-up can be used to determine frequency In FILAMENT TRANSFORMER ---3)_ 
vibration tester. With suitable mixer can check Two separate 118 volt 25 to 60 cycle primaries. - - deviation of R.F. carrier from standard. Mounts Can be used on 110 or 220 volts. Secondary 5 volts of $3/4.X19'. rack panel. Complete with tubes. 
Sliphtly used but perfect. Only $59.50 at is amps. Built to Signal Corps specs. Fully en- 

cased. 5 x 4/a x 5s/. Net wt. 10 lbs. $3.75 each. 
10 for $30.00. GENERAL RADIO VARIAC 

METER SPECIALS VERSATILE POWER 
Model 1004 2KVA 18 Amps. Input 115 Volts 60 
cycles. Output 0-135 Volts. Brand New...$38.50 

11/2" GE 0-1 MA Basic $3.95 These transformers have many uses -filament, Iso- 
2' GE 0-30 amps. D.C. 2.95 lation, stepdown, bias, etc. 

2" GE 0-1 ampRF(internal thermo)2.95 All have 2 separate primaries for 110/220 volt 
25-60 cycle operation. Primaries. Can be used in SPERTI RF 

2" GE 0-5 ma (amp scale) 1.95 series or parallel. VACUUM 2" GE 0-1.2 ma(0-100 scale)2.49 3 Choices of Secondaries: 
6.3 5 

SWITCH 
Type 504-115 volts 500 mills and volts amps. 9200 volts peak. 8 amps. Used as 2" GE 0-1 ma (volt scale) 295 Type 505-115 volts 900 mills and 6.3 volts 2 amps, 
Type 502-0.70-75 2.5 (35-37 v, in. antenna switch in Collins ART 13. 

2" Gruen 0-3V DC (1000 ohms per volts at amps. BRAND new $1.75 
2.45 volt)F series) 

a ully encased-4mtg. holes. 5/s X 4/a x 5/ 
2" Weston 150-0-150 Microamps 3.49 Your cost any type $1.95 each 

MISCELLANEOUS SPECIALS 3" Westinghouse 0-75 amp AC 4.95 10 for $17.00 

MIDGET VARIABLE BARGAINS 
3" Weston -10 to 4 DB 5.45 2-11 mmf. Butterfly with ball bearings $ .59 3" Westinghouse 0-50 amps AC.... 4.95 G.E. S.P.D.T. Relay 10000 ohm coil .59 3" Triplett 0-75 amps AC 3.95 
3" WE 0-80 MA DC 2.95 

Hammerlund MC 2505 250 mmf $ .60 
Hammerlund 320S320 mmf 79 Hammerlund mmf .29 

Heineman Circuit Breaker 5 amp. I10V. A.C. .89 
G.E. Solenoid W/Microswitches 24 V. D.C... .69 

3" GE 200-0-200 volts DC 2.95 Bud MC 91313 355 mmf. D.S 1.25 25 ohms 25 watt Rheostat ,39 

3" McClintock 0-1 ma 3.95 Hammerlund HF 15 15 mint .39 Microswitch 10 amps. (Interlock) .59 

3" Westinghouse 0-2 ma DC 3.95 
National TMS 150 mmf .79 C.H. Bat Handle Switch-D.P.S.T.'/, H.P. .95 

Veeder Root Counter ,95 3" Westinghouse 0-20 ma DC 3.95 Trim Commercial Phones (High Imp) 4.50 3" GE 0-15 ma DC (square) 3 95 AMERTRAN TRANSTAT 
3" Westinghouse 0-150V AC 3.95 
3" Westinghouse 0-150 volts AC or Stepdown Transformer 

STEPDOWN TRANSFORMER 
Rectifier type (Linear) 5.95 110/220 volts 60 cycle input. 

Output variable plus or minus 220/110 volts. 100 watts. Fully encased. 51/4x 3" WE 0-50 microomps 9.95 10% of 115 volts at 8.5 amps. 41/4 x 51/4 $2.49 each 
3" G.E. running time 110 v. 60 cy.. 7.95 Also can be connected to give 
4" G.E. 0 to 50 Microamps 9.95 different voltage combinations. 

4" GE 1-0-1 ma DC (Blank scale) 3.95 Brand new only $1z.s5 HIGH VOLTAGE MICAS 
CD. .001 600 W.V. Type 9 $ .19 
CD. .01 600 W.V. Type 9 .29 

WIRE WOUND RESISTORS AMERTRAN VOLTAGE CD .027 600 W.V. Type 9 .49 

Standard Make REGULATOR CD .0005 5000 W.V .79 

5 Watt type AA, 20-25.50-200-a70-2500- 130/230 volts 50/60 cycles input. Output variable 
from 0-260 1.3 I(VA, Used 

C.D. .002 2500 W.V. 5000 V.T. type 9 .49 

400 ohms .09 , volts. single phase. 
but $19.50 

C.D. .002 3500 W.V. 7500 V.T. type 9 .69 
10 watt type AB, 25.40.84-400-470.1325- good Micomold .005 2500 W.V. type 4 .69 

OIL CONDENSER 
1900-2000-4000 ohms .15 ea. 

20 watt type DG 50-70-100-150.300-750- R.C.A. .02 2000 V. D.C. 10 amp. 300 K.C... 1.75 
1000-1500-2500-2700-5000-7500 

11 250 mfd 6000 
Sangamo (F2L) .015 2000V D.0 1.50 

10000.16000.20000-30000 ohms .20 ea. 
30 watt type DI, 100-150.2500.3000-4500 

mfd vac- .85 
5 mfd 150 vac- .49 

.15/.15 
vdc-1.95 C.D. (6H) .0013 5000V. D.C. 1.00 

5300-7500-16000-40000 ohms .24 ea. I mfd 600 vdc- .29 
2 mfd 600 vde- .39 

.1 mfd 7500 vdc-1.95 

.15/.15 mfd 8000 vile 
C.D. (6H) .005 5000V. D.C. 11 amp. 1000 
K.0 2.50 

- 4 mfd 600 vdc- .59 
3/3 mfd 600 vdc- .79 

-2.75 
4 mfd 8 kv dc -19.95 R.C.A. .0002 2500 W.V. 5000 V.T .30 

1% PRECISION RESISTORS 10 mfd 600 vile- .95 
14 mfd 600 vdc-1.35 

.01/.01 mfd 12 kv 
de -5.75 

Standard Make 
200.2500.5000.8500-10000 ohms $ 39 ea. 

2 mfd 1000 vdc- .79 
4 mfd 1000 vdc- .95 

.005/.01 mfd 12 kv 
do -5.50 

16 kv dc 
CHOKE BARGAINS 

50000-95000 ohms 49 ea. IS mfd 1000 vdc-2.95 .03 mfd -5.75 
12,500 

WE. 4.3 by 620 42 ohms $ 4.95 
100000.750000.1 meg 89 ea. 2 mfd 1500 vdc-1.2565 mfd N.Y.T. 8 henry 160 ma. 140 ohms D.0 1.39 

I mfd 2000.vdc-1.45vdc-12.95 
2 mid 4000 vdc-5.50 .75/.35 mfd 8/I6 

kv -12.95 
C.T.C. 1.5 henry 250 ma. 72 ohms .60 
R.C.A. 50 henry, 680 ma. high voltage 19.50 

S. C. TEST SET -1-114 3 mfd 3000 vdc-3.95 
1 mfd 5000 vdc-0.50 

.1 mfd 25 kv do -17.50 

.02 mfd 20 kv de -7.95 
In portable wood case 6' _. ,,.. 

POWER PLANT (PE 197) 
x 6' x 10' (including -' '-" 4 cylinder Hercules Gas driven engine. Output 110 
cover not shown). Has ;` T. P. D. T. volts 60 cycle, voltage regulated, 5KW-6.3KVA at 
Weston 0-150 volt A.O. ANTENNA RELAY 80% Pwr. Ftr. Single phase. complete with run - 
meter 60 cycle, 2 switch- a t ` ning spare parts, meter panel, battery, tools, re- 
Ing circuits. Complete 1 6 v, 110 V. 60 cycle toll Steatite mote cables etc. 
with line and test cables. I J insulation. Only $1.95 each Weight 1200 lbs. Export Packed. Excellent for A bargain at only $3.95. emergency power. Brand new $575.00 

ELECTROLYTIC CONDENSERS Scope Transformer hermetically sealed 
U. H. F. COAX. CONNECTORS 25 Mfd. 25 V.D.C. Tubular 256 1,800 volts, 4 ma, 6.3 volts, 9 amp. 21/2 

UG12U-831R-8311-UG21U-831AP-831SP 50 Mfd. 50 V.D.C. Tubular 29t volts, 2.5 amps., 5 x 31/4 x 33/4....$5.95 
.39 ea. 8 Mfd. 450 V.D.C. Tubular 37c 

Large stocks of Coax. and A/N connectors. 
12 Mfd. 450 V.D.C. Tubular 95e 

V.D.0 
20x20MMfd.2450 C $ i05` 4 QUADRANT PHASING 

VARIABLE CERAMICON TRIMMERS Tremendous stocks on hand. Please send 
CONDENSER 

4 Stator Single Rotor. 0-360 Degrees 
1.5 to 7 MMF-.24 requests for quotes. Special quantity dis- Rotation Only 2.95 each 
5 to 20 MMF-.24 counts. Prices f.o.b. N. Y. 20% with 

, 
r_ 

4 to 30 MMF-.24 
7 to 45 MMF-.24 

IO to 110 MMF-.39 
order less rated, balance C.O.D. Minimum 
order $3.00. 

\ =' 
PEAK ELEC CS CO. D ENT EA 

Phone Corthindt 7-6443 188 Washington STRNewIYork 7, N. Y. 
SEND FORM BULLETIN 
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SEARCHLIGHT SECTION 

)UN))Illl mm. 

PRECISION RESISTORS for METERS 
BRIDGES, AMPLIFIERS, RADAR, TELI - 
VISION and TELEPHONE equip. 
STANDARD MFGS. SPECIALISTS IN 
PRECISION RESISTORS. Write Qty. 
.116 179 680 2600 13500 

42 182 684 2635 14000 
.425 182.4 689 2700 14400 
607 199 697 2850 14440 
7 200 700 2860 14460 

1.01 209.4 733 2900 14500 
1.3 216 750 3000 15000 
1.75 220 800 3100 15500 
3 220.4 806 3290 16500 
34 

17500 230 
225 

8900 
54 

3500 
384 

1755000 
4.35 235 910 3509 18000 
5 240 917 3700 18380 
5.025 245.4 946 3730 18500 
6 250 978 3760 19000 
6.25 260 1000 4000 19500 
7 271 1030 4200 20000 
7.5 275 1066 4280 20520 
7.8 280 1060 4300 21000 
7.9 286 1100 4314 21500 
8 289 1110 4440 22000 
10 299 1150 4444 22500 
10.38 300 1155 4500 22990 
10.48 310 1162 4720 23000 
11.25 311.5 1175 4750 23150 
12 320 1200 4850 23325 
13.52 325 1225 4885 23400 
14.2 340 1250 4900 24000 
14.5 350 1280 5000 24600 
15 366.6 1322 5100 25000 
16 370 1350 5210 25200 
16.37 375 1355 5235 25400 
17 380 1400 5200 26600 
20 390 1495 5500 27500 
21 400 1500 5600 29000 
25 410 1510 5730 29500 
26 414.3 1518 5910 29900 
30 418.8 1800 6000 30000 
37 425 1640 6140 31000 
45.1 426.9 1646 6200 33000 
48 427 1850 6300 35000 
50 440 1670 6495 37000 
51.78 450 1680 6500 38140 
55 452 1710 6840 38500 
58.7 470 1712 6990 39500 
60 475 1740 7000 40000 
63 478 1770 7500 43000 
68 480 1800 7700 47000 
71.4 487 1818 7930 48000 
74 500 1830 8000 48860 
75 520 1865 8250 49000 
80 525 1900 8500 50000 
81.4 540 1910 8700 52000 
89.8 550 1960 8992 54000 
90 575 2000 9000 56000 
95 580 2045 9445 60000 
100 600 2080 9500 61430 
101 807 2095 9710 62000 
105 612 2142 10000 64000 
105.7 625 2145 10430 65000 
107 633 2160 10500 68000 
113.1 840 2195 10600 70000 
120 641 2200 11000 72000 
121.2 649 2250 11400 75000 
125 650 2300 11500 80000 
147.5 657 2400 11690 84000 
150 665 2450 12000 90000 
160 669 2463 12600 91000 

170 
5 6670 

24905 
13220 95000 

175 675 2500 
ABOVE SIZES EACH 25¿ TEN FOR $2.00 
100000 155000 240000 353500 575000 
110000 166750 245000 380000 600000 
115000 169360 250000 400000 620000 
12C000 180600 285000 902000 621000 
125000 185000 268000 422000 654000 
130000 201000 275000 458000 750000 
135000 220000 294000 478000 761300 
140000 225000 307500 500000 800000 
141000 229000 314000 520000 900000 
145000 235500 330000 521000 930000 
147000 238000 333500 570000 950000 
150000 
ABOVE SIZES EACH 40e TEN FOR $3.50 
1 Meg 2 Meg 3.5 Meg 4.23 Meg 10 Meg 
1.2 2.855 3.673 4.5 11.5 
1.5 3 3.9 5 12.83 
1.579 31673 4 9.05 20 
1.8 
ABOVE SIZES EACH 75e TEN FOR $6.50 

Yocum Precision Hivolt Resistors (C) 
(illus. C) in Megohms 

.12, 25, 6, .75, 83. .99megohms 
I, 1.5, 2. 3. 3.75megohms 

SPECIAL 51.00@ TEN FOR $7.50 
SEALED, 10 or 12Meg/IOKV/9W.51.35@ Iofor $10.00 MVZ8/20Watt/30Megohms/25KV $1.98@.6for 10.00 
M F B105/ I M eg/.5%accy/J an, R-29 1.98 @ 6f or $10.00 METER GE/0-2KV/I000ohms p/v&Resists.. 5.95 
METER 0.10KV/I000ohms p/v&Resists 10.95 
METER W.E. 0.200 or 0-500V ea 4.95 
WESTON SQ HTR 0-15VAC/476Type 4.50 
WSTGHSE 0-15OVAC/25to125oycls 3.95 
WSTGHSE SQ'MTR 0-7.5VAC/RA35Type .4.50 
VARIAC 200B/175Watt/0-135V GR 10.95 
VARIAC 200C/86OWatt/0-135V GR 16.50 

"TAB" 
That's A Buy 

VIBRAPACK 6VDC Input 
& 425V IIOma outpt..$10.95 

VIBRAPACK PEI57 p/o SCR 593 
BAT&CHGR 8.95 

VIBRAPACK I2VDC In- 
put& 190V/85ma outpt. 3.49 

VIBRAPACK PP/I8AR 
Inpt 12.13V output 24VDC $6.95 

BOX KITES NYLON 2.95 
BALLOON & H'GAS 4.95: GLYPTAL JAR .35 
TRANSFORMERS II5V/60cy Input 
7500 or 1500V' Doubler/35ma 15.95 
10800VCT or 2100aV'DBLR/95ma 19.95 
125OVCT/250ma$5.49; 772V/2.Sma,2.5V/3A 3.75 
700VCT/125ma, 2x6.3V/2A.5V3A 2.79 
500VCT/60ma..6.3V/4A Hmtclly Cad 1.39 
11OOVCT/212ma $5.95; IOV/8A/2KV 6.95 
5V1I5Amp $10.95; 2.5V/IOA/10KV 3.95 
866A COMBINATION Tubes,Sockets,Xformer 5.95 
872A COMBINATION Tubes,Sockets,Xformer 12.00 

IIOma.3,5,IO,I5,20.30& 40.80.100,180Amps 
NEW each $1.95 asstd Iofor $18.00 
SQ'D, KLIXON & CH 5,10,20,25.33, 
35& 60,70Amps 984v 10for $8.00 
THERMOSTAT op85 opens75"F/20A 5.49 

FUSES 
3Aß -I/32, '/a. 1/4, '/2A, 0604 @ 20for $1.00 
3AG-I, 3. 5, 10, 15, 20A. 03$ @ 40for 1.00 
4AG-5, 10, 15 Amp, 05$ @ 25for 1.00 
4AG-SIoBIo I, 3, 5, 10, 15. 20 Amp. 120 

@ 
Iofor 1.00 

5AG-SIoBIo I. 3. 5. 6, 35 Amp, 20f - 6for 1.00 
5A13-800ma, 4, 10 Amp, 090 @ 12for 1.00 
7AG200ma, 100 @ 12for 1.00 
8AG-I/32, I Amp, 090 @ 12for 1.00 
Little Fuse 1000V-%, 1/2. 1 Amp, 300 @..4for 1.00 
BUSS 4000V-'/2 Amp. 750 @ 4for 2.25 
F'Cartridges Yx'/z /3, 6, 10. 15, 20. 25, 

35, 060 @ 20for 1.00 
Renewables 2x'/2'/3, 6, 10. 15, 20 Amp 

300 @ 4for 1.00 
Renewables 3x%"/3, 6, 10, 60 Amp 654 @ 

Iofor 5.00 
Grasshopper WE/3A/091 @ 12for 1.00 
MICROSWITCH SPST, 2 for 39$ Iofor 3.50 
MICROSWITCH SPOT 408 @ Iofor 4.00 
MICROSWITCH LEAF, ROLLER 850 @..2for 1.50 
TOGGLESW ITCH SPST6A/200@. Iofor 1.80 
Tog-Sw DPST/6A 351 Iofor 3.00 

ANTENNA AN30 
TELESCOPIC WHIP 

COLLAPSES 12" to 9 ft 
'i New O'Seas pckgd 

each $1.49, 2 for $2.49 
e ANTENNA ATI/APN2 

30cm/121gth& 
COAXIAL Cnnctn 

has waterproof 
and flange 

foror MOBILE mtg 
each $1.49 

with PL259 $1.75 
ANTENNA ANI3OB 
Spring SWIVELED Whip 
END LOADED 33' Igth 
each $1.25: 2 for $1.98 

ANTENNA PI08/LU3 
12cm length & Coax 

fitting each $1.98 
ANTENNA AS23/AP & COAX Fitting $2.98 ANTENNA MS49.54 whip I8ft. Igth Rugged 

low loss const 4.50 APR4 RCVR Rcor, TN 16, 18, 54, write Audio 
fluter 854. 1024, 1280 cys ea. 1.95 USN LINE FILTER IOAmp/130VACDC $1.29 

USN LINE FILTER 30Amp/250VACDC 4.50 IN34 Xtel Diodes NEW $1.05 @ Iofor 9.85 
I N21, 21A. 22, 23A, 25. New $1 @ 12for 10.00 IN23B, IN26 X'DIODE USN, New $2 10for 17.50 

STORAGE BATTERY 36 VOLT 
WILLARD BRI8/BB52/5oz 

Miniature dsgnd portable :i equipment. RCVRS, XMTRS 
'MODELS'..3/11/16x1.7/16Wx29 32H" 

SPECIAL $1.49 @, 6 for $10 
STORAGE BATTERY 2VOLT 

WILLARD BB54/27A $1.98 STORAGE BATTERY 2VOLT WILLARD 
BB206U/I IA $1.89 S'BAT TBY 4V/40AH 5.95 S'BAT 6V/154H GOULD 3.98 

BAT 3V/F2BP Burgess 4for 1.00 ANTENNA VARIABLE MATCHING NET- 
WORK 1001A tunes 1500to7000KC adapts 
We to 28mc's loose Coil Turns, New 

Kit '/2 & 1 watt Resisters Insltd IOOfor 
DUMMY ANTENNA & LOAD RES 
WESTON 0-5ma Tuning Meter 

GETGALVOMTR 2.5&25/Octr/3'/22ß'C 
BLOWER 28VACDC/I00cfm... $4.95 
With Transf I ISVAC......... 6.25 
BLOWER I15VAC/125cfm .. 7.95 
BLOWER 28VACDC/250cfm & 

twin outlet 'ORD' dsgnd, 
TURBINE Impeller ball 
bearing, Continuous duty 300 
hour test & Transf I I5VAC 
operation 10.95 

BLOWER LR #2/28 VDCAC 2 98 & Trans. $4.25 
"LN -Like New Used GOOD GUARANTEED. 

PRICES SUBJECT TO CHANGE 
"TAB" MONEY BACK GUARANTEE. $3 MIN. 
ORDER F.O.B. N.Y.C. ADD SHIPPING CHARGES 
& 25% DEPOSIT $3 MIN. ORDER. W08-7230 

9.95 
1.98 
1.49 
1.98 
3.98 
3.95 

RECTIFIERS BRIDGE TYPE 
INPUT OUTPUT CURRENT PRICE 0-18V 0-13 1.35 Amp. 2.49 
0-1ßV 0-13 3.25 Amp. 3.20 
0-18V 0-13 

5A.5 
4.45 

0-88V 0-28 320 ma. 1.40 0-36V 0-28 1.1 Amp. 3.25 0-36V 0-28 1.5 Amp. 3.95 0-3ßV 0-28 3.25 Amp. 8.50 0-36V 0-28 5 Amp. 7.40 0-64V 0-50 220 ma. 3.49 0-64V 0-50 1.5 Amp. 2.89 0-84V 0-50 ß.2b Amp. 12.95 0-64V 0-60 
53.22. 

Amp. 1b.9ó 0-90V 0-72 150 ma. 2.85 0-12ßV 0-110 150 ma. 2.95 0-135V 0-116 3.25 Amp. 16.95 0-250V 0-200 40 ma. .80 
"TAB" STANDARD 'JAN' TUBES 0A40..... 31.00 65C7 .71 955 .45 024...... .85 6S07 .71 956 .49 

183/8016.. 2.00 6ßH7 .38 957 .49 
1B24 2.95 88.17 .58 958A .45 1827 2.95 68.170..... .58 991 .35 1E70 .98 68K7 .58 1613 .69 
12.4 .70 ß3L7 .87 1014 1.50 1LC6 1.00 68N7 .75 1616 1.87 1LH4 1.00 83N70T .. .68 1619 .25 1LN5 1.00 6ßQ7 .54 1622 1.49 1P50 .79 6387 .71 1624 1P24...... 2.95 6V6GT.... .71 18254 .39 1R4/1294.. 1.00 61770 .58 1826 .45 2AP1A.... 2.85 6X4 .53 1629 .58 2C26 .39 6X6 .53 1635 190 2C34/R1134 .49 6Y60 .88 1641 .75 
2C40/446.. .73 624/84.... .74 2050 .88 2D21 75 7ßP7/ 1813 2.90 20951 .48 2E22 1.45 9JP1 3.95 7193 .38 2921/725.. 12.49 l0Y .59 8005 3.25 2926 14.95 12A6 .34 8012 3.95 
2932 16.95 12ÁH7.... .87 ß013A 4.95 2J49 35.00 12AR7 .... .95 8020 4.95 2255 24.95 12DP7.... 12.95 9001 .49 2J61A..... 39.95 12ßP7.... 12.95 9002 .59 2K25/ .... 5.90 12SA7 .58 9003 .49 2H29 6.9512ßH7.... .719004 .49 2V3ß .98 1281K7.... .58 9006 .45 2X2 .49 12SQ7 .58 C6J ....... 4.95 3A4....... .49 12X3 .95 CE206.... 3.95 367/1291.. .95 154E 1.45 CE215.... 5.95 3824 .95 2525 .53 CK1005... .30 3BP 1 1.00 35L6 .58 F127A.... 12.00 3BP1A.... 2.95 35Z5 .45 F0104.... 14.95 3C23...... 4.95 37 .78 F0105.... 16.95 

F0166.... 3Dß/1299.. .88 41 .58 49.00 3FP7 2.98 ß0L6 .58 29.. 7.90 3JP 12 2.95 80 .52 HK24/3C24 .59 
3S4. . ... .55 83V .88 RX215.... 9.95 
4947 35.00 205B-VT2. 3.95 T200 12.00 
5ÁP1 2.75 211 .79 VR90 .74 
SBP1 1.45 215 2.95 V1192 .45 ..BP4 2.95 250TH.... 17.49 VR105 .... .74 2.95 250TL.... 18.00 VR150.... .74 19.00 304TH.... 4.95 WL468.... 9.95 55DCP211 

5FP7 3.95 304TL.... 1.98 WL530.... 49.50 
5HP1 3.95 307A/RX95 3.75 WL531.... 9.95 5R4ß 1.00 388 2.95 WL619.... 20.00 574 1.25 393 5.95 17X6653... 2.95 5174G .53 450TL.... 32.95 TUNGAR* 
5V4 .87 527/10009. .65 20X672*... 2.95 5W4 .87 631P1/5N4 3.75 199698*... 2.95 5Y3 .3803A 4.95 289881*... 2.50 523... ... .59 707B/2K28 9.95 MAZDA PL** 
5Z4 .88 710A/8011. 2.90 49**Boa... .60 6AB7 .98 717A .69 84**Box. .07 6AC7 .72 722/287A.. 9.95 S6/T4** ßA65 .88 723AB .... 4.95 Box 1.40 6AG7 .98 726A 6.95 100W/ 
6ÁJ5 .98 802 1.95 2ßV**.@ .39 6ÁK5 .69 803 7.95 313 ' 
8ÁL5 .98 804 6.70 2ßV**. @ .10 
6ß4G 1.04 805 3.74 323/100** ßB86 .98 807 1.24 
6C4 .39 808 1.95 AVIATION 

0.00 
6C5 .51810 5.75 LOTS 
6C6 .71 811 1.94 4522/250W 1.49 6C80 .98 813 5.95 4560/600W 3.50 6D4 .59 814 2.98 NEON BULBSt 
6D6 .59 815 2.25 NE21/100 
ßE5....... .71 816 1.15 qqty 4.50 6F6/1613.. .69 826 .49 NEI6dc 6F8 1.04 828 10.00 991....(x} .25 6G5/6II5.. .95 829B/3E29 3.95 NE51/ 606 .86 832A 2.75 20.100... 6.00 6H60 .48 836 1.10 SOCKETS 6H6 .59 837 2.25 2X2HV.... .30 
694 5.25 WL632A.. 12.95 705/715... .69 
635 .49 

9 
46 3.95 ß08/304T.. .90 

698 .65 860 2.49 807 .24 
697 .70 864 .67 813 .69 6K5GT.... .86 865 1.00 8269/832 ... .25 6K6GT.... .49 866A 1.00 86 .24 6K7 .59 868... ... 1.00 872/211... .49 6K8 .86 GL872A... 2.49 Acorn 6 for 1.00 
6L6 1.24 884 .89 Dtheptal... .69 6380 1.04 918/CE1C. 1.20 Magtnal... .69 6L7 .87 922 1.40 TUBES GTD 
6247 .87 923 .49 except open Fil. 6S7 .87 931A 3.49 do breakage 6SA7 .54 954 .45 Write Qty Price 
VOLTAGE REGULATORS NEW RAYTHEON 
95-130V/60cy outpt II5/60watt new 10.95 198to242Vlnpt/50.60oys, Outpt 220V 500 Watts/5% Regiton NEW 35.00 VOLTAGE REGULATOR SOLA 95-220V 50-60cy/2000Watt/17.4Amn LW'149.50 
PHOTOFLASH KIT & POWER SUPPLY includes all parts I2VDC or I15VAC& 

2-STROBOFLASH LAMPS & REFLECTORS 59.95 STROBOFLASH LAMPS & reflectors....2 for 21.00 STROBOFLASH CON D8RS 8mfd/3000Vint 3.95 
15mfd/2000Vint, $4.50; l6mfd/3000Vint 7.95 25mfd/2000Vint, $7.95: 4x8mfd(32mfd)3000Vint 11.95 BCII62A p/o RCI50 WAVEMTR(150-21 

Omcs) Incl 8-15mo Freq mtr Synchronizer, 
tuneable coax cavity & cnnctr unit & pwr supply readily convertible Xmtr. RCVR 
Citizens band NEW 23.95 

"TAB" 
THAT'S A BUY CORNER CHURCH & LIBERTY STS., ROOM 200 

Dept. 8E, Six Church Street, New York 6, N. Y., U. S. A. "TAB" 
THAT'S A BUY +. 
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SEARCHLIGHT SECTION (irn 

SURPLUS ELECTRONIC MATERIAL 1 

IMMEDIATE SHIPMENT BELOW IS A PARTIAL LISTING FROM OUR CATALOG 

TUBES! GUARANTEED! 
TYPE 

P 
ICE 

$165 
IL4 .65 

2X2/879 .65 
.45 

5R4GY .95 
6A7 .9 
6AG7 .95 
6C4 .55 
6F8 .95 
606G .85 
6H6GT .55 
6L6 1.10 
6SA7 .65 
6SD7 .45 
6507 .65 
65.17 .65 
6Y6 .75 
6X5 .65 
7B7 .65 
7C7 
7F8 

.95.95 

7N7 .85 
7Y4 .75 
12A6 .18 
I2K8 .95 
12Q7 .55 
12SL7 .65 

30 SPECIAL 
.65 

(VT67/ .45 
32 .65 
25Y5 .85 

35L6 

45 SPECIAL 

5 .638 

.65 

56 
(VT53) .35 .55 

210 .65 
250 .65 
350B 4.95 
81 .95 
807 .95 
814 

4.95 826/21 .95 
841 .6 
843 .65 

TYPE PRICE 
851 $49.50 
860 2.75 
864 .65 
866A .75 
872A 1.65 
954 .45 

.45 

168 
.25 

613 .85 
1616 .95 
1625 .45 
1626 .45 

1632 .18 
166/RK60 

1.65 25 
IR4 .65 

306/1299 .65 
388A 3.95 
394A 2.95 
9002 .35 
9003 .25 

8013 2.95 
RK60/1641 .65 
R K72 .75 
R K73 .45 
1624 1.95 
2C46 3.95 
31325 .75 
3627/836A .95 
3C23 2.95 
4627 2.95 
4C33 2.95 
4D32 9.50 
14E6 .55 
23D4 .45 
28D7 .45 
HYII4B .45 

2J 005 3.95 .35 
Amperite Voltage 

Regulator 13-4 .25 
Hytron Ballast 

10-79 .25 
1FD0 Ballast 60R30 .25 
E1148 .95 
V R 78 .45 

STANDARD BRAND 
PRECISION RESISTORS 

Types WW3, WW4, and WW5 
Following sizes are 

in 1 % and 2% tolerance Price $.35 
1 meg 66,000 1500 
.8 54,500 1400 

.75 - 46,000 1200 
.7 40,000 1000 
.6 33,000 750 
.4 20,000 280 

.268 13,300 235 
.22 " 12,000 130 
125,000 11,000 125 
120,000 7,500 110 
109,000 4,500 55 
100,000 4,300 22 
95,000 4,000 20 
92,000 2,500 14 
84,000 2,230 12 
82,000 2,200 10 
80,000 1,700 6 

Following sizes are 
5% or better tolerance, Price $.15 

110,000 70 40 
22,000 50 35 

30 
The following sizes 

1 % or better. Price $.10 
41,808 105.8 4.4 
14,460 63.96 4.35 

4,285 53.32 
1,123 33.22 

988 23.29 
414.3 13.52 
366.6 13.333 
220.4 10.2 
147.5 5.1 

4.3 
3.94 
3.5 
1.563 
.29 
.268 
.25 

COAXIAL CABLE 
TYPE IMPEDANCE PRICE 

RG 6/U 76 Ohms $.071/2/ft. 
RG 38/U 55 Ohms .071/2/ft. 
RG 59/U 73 Ohms .051/2/11. 

RG 62/U 93 Ohms .07./2/ft. 
RG 77/U 48 Ohms .07/2/ft. 

RELAYS 
RCA Vacuum Relay, Relay contacts will break 3000 

volts and carry 10 amperes Solenoid resistance 
200 ohms, 24 volts DC -Excellent as R.F. an- 
tenna relay Price $ .95 

WESTERN ELECTRIC POLARIZED 
RELAY 

ltsed on high speed keying circuit. 
Two bias windings 1500 ohms each; plus one signal 
minding 100 ohms. 
Western Electric #D164816. Stock #4C9156. 

Price $2.95 

Struthers Dunn S.P.D.T. Relay 36 Volt coil -20 
ma. Contacts 2 amps at 115 V.A.C Price $ .95 

Relay-D.P.D.T. Heavy contacts Coil 6 volts D. C. 
18 ohms Price $ .95 

Leach type 1154 D.P.S.T. Heavy contacts Coil 50 
Volts 50/60 cycles Price $1.25 

Struthers Dunn #61BXX104 D.P.S T. Coil 12 
Volts D. C. Contacts 25 amperes at 12 

Price 
Volts D.C. 

95 

Allied Control #DOX8 4 Make 4 Break. Heavy 
Contacts Coil 18 turns #10 enamelled wire. 

.. re $ . 

Relay S.P.S.T. WE Co. #D163781 unit encased in 
vacuum tube shell with octal base. 2 pins term 
for coil, two for switch, 2500 ohms 10 V.D.C. 
Operating current 4.3 ma. release current 2.5 ma. 
cont. rating 1 amp. Switching speed 

up 
to 

$ 
200 

cycles Price 

Allied Control #BOY -X5 Coil 6 Volts D. C. Con- 
tacts D.P.D.T. plus SPST N.C. Heavy contacts 

Price $ .95 

Aircraft -type Starter Relay Leach type #7220-3-24 
Coil 24 Volts D.C. Res. 132 Ohms. Very Heavy 
Contacts Price $ .75 

Isolantite Relay D.P.D.T. Heavy Contacts Coil 100 
ohms, 1.2 Volts D.0 Price $ .75 

Weston Mod. 705 Relay -meter type Requires 
only 7% microamperes (plus or minus) to close 
contacts. Coil resistance approximately 50 ohms. 
Solenoid reset toll -400 ohms at 18 volts D.C. 
Limited quantity. Price $3.95 

TIME DELAY RELAYS 
Thermal vacuum type 
S. P. S. T. 100 ohm coil 
24 Volts AC/DC 

90 second delay Price $ .95 

Cramer Time Delay Relay-#44SP3 N.L. Motor 
115 Volts -60 cycles -Two Pole Switch 115 Volts 
at 10 amps -One circuit cloves at 4 seconde. 
other circuit closes at 40 seconds. Price only $4.95 

Last Minute Specials 
These are in limited quantity and subject 

to prior sale. 

Plate Transformer -Primary 115 volts, 60 cycles 
Secondary 2400 volts C.T., 180 ma. Price $4.95 

24 volt Transformer -Primary 115 volts, 60 cycles 
Secondary 24 volts, 50 amperes Price $8.95 

Filament Transformer -Primary 115 volts. 60 cycles 
Secondary 2Va volts C.T., 10 amperes. High volt- 
age insulation, Price $1.95 

AMERTRAN 
TRAN STAT 
VOLTAGE 

REGULATORS 

Model #29144 
Fixed Winding 115 Volts -60 cycles 
Commutator range 103-126 Volts 
Maximum output .25 KVA 
Housed in shielded case 5" x 6" x 6' 

Price $6.95 
Type RH 

Fixed Winding 115 Volts -400 cycles 
Commutator range 75-120 Volts 
Load -.72 KVA 
Housed in Shielded case 514" a 6" x 61' 

Price $1.95 

MALLORY RADIO NOISE FILTERS 
Eliminates extremely noisy radio reception due to 

power line disturbances caused by lights, refrig- 
erators, washing machines, vacuum cleaners, 
elevators, oil burners, diathermy machines, etc. 

Filters out man-made noises in the broadcast 
short-wave and ultra -high frequency bands. 

Designed for radios, appliances, and electrical 
equipment consuming up to 1300 watts (12 am- 
peres) at 120 volts AC or DC. 

Housed in a metal case 1%" a 3' x 714" complete 
with male and female line connectors. 

PRICE ONLY $1.95 

Industrial Type Radio Noise Filter -will handle up 
to 50 amperes. Housed in shielded case 34" x 
3$á" x 21/2". Price only $3.95 

Bendix-model 3937 -Generator Filter -50 amps, 
120 Volts -Housed in shielded containers 4' a 
3$4' a 8" Price $1.25 

Line Noise Filter -Unshielded and mounted on a 
bracket -Consists of two .01 molded condensers 

and 140 turn solenoid choke coil...Price only $ .10 

HIGH FIDELITY 
INPUT TRANSFORMERS 

Ferranti #4794 Balanced winding, shielded type. 
Description -Turns ratio step-up 2/1 primary in- 
ductance 133 Henrys ± 1 DB 60-9000 cycles. 
Can be used to match any single or push-pull 

dimensions 214" 
single 

"oa 
push-pull grids-overall 

$ 

4000-6000 VOLT LOW 
CURRENT DC SUPPLY 

These units have been designed for use with tele- 
vision, cathode ray, electron multiplier and other 
types of equipment requiring high voltage with 
currents less than 1 MILLIAMPERE. Brand new 
completely wired and tested. Ready to operate 
from 115 volt power line. D.C. output 1s filtered. 

Price Complete $12.50 

2000-3000 Volt D.C. Supply similar to above, 
but with lower output voltage. Ready to operate 
from 115 Volt power line. Price Complete $7.95 

Write for Descriptive Catalog Listing a Large Variety of Electronic Components 

EDIlE ELECTRONICS, INC. 
'131 LIBERTY STREET Telephone: WOrth 4-1169 NEW YORK 6, N. Y. 
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STEPDOWN 
TRANSFORMERS 

Ltpat: 115V.-00 ,:yells. 
httput: 20 V., at 10 amps. 

Also tapped at IlV., for pilot 
light. Ideal for Salon) um 
Rectifier Applications, etc. 

Brand New $2.45 

SELENIUM RECTIFIER 
Bridge Type 

Input: 36 V. AC 
Output: 28 V. DC., 1.t Amps. 

Brand New $2.75 

APPROACH INDICATORS 
Type 1D-24/ARN-9 

Brand New $3.95 

ALTIMETERS 
Type AN/APN-1 Complete, brand new in 

original cartons with instruction books 

$49.50 

KOLLSMAN COMPASSES 
Type B-16 Brand new and complete with 

spare pilot lamp. 
$9.75 

SOLAR ELIMOSTATS 
Line filters, 20 amps. capacity 

Brand New $3.95 

INSTRUMENT LAMPS 
Mazda *323 

$10.00 per Hundred 

SOLA VOLTAGE REGULATORS 
Cat. No. 30807-Pri. 95-125 V. 60 Cy. Out- 

put 115 V. 2.18 amps. VA. 250. 
$39.50 

RADAR EQUIPMENT 
All Brand New Material! 

ANTENNA ASSEMBLIES 
SO -1 (66AGE) $125.00 
SO -3 (NMT-2062) $120.00 
SO -8 (66AGD) $120.00 
TDY (NMT-2062 $ 95.00 

SPARE PARTS 
Complete Set SO -3 Tender Spares 

$2500.00 
10 CM Flatwise Bend 90' Bronze Elbows 

$20.00 
Complete spare parts in stock for Type SG 
I Radar 

ALSO 
SO-Radar Repeater Adapters CBM-50AFO, 
PPI units, SO -11 Modulators, Remote Indi- 
cators, SO Receiver Transmitter Units, An- 
tenna Unit Controls, etc. 
Large Stock. All Brand New Material! 

RADAR TUBES IN STOCK 
Types -4C35, 2J62, 3B24, 3C45, 7BP7 

PAN -OSCILLO -RECEIVER 
Ideal for laboratory, television and 

general service work 

Model AN/APA 10 

Performs work of four units 
PANORAMIC ADAPTOR: For use with 
any receiver with I.F. frequency of 405- 
505 kcs., 4.75 to 5.75 mcs., and 29-31 mcs. 

2. OSCILLOSCOPE: Visually checks re- 
ceived signals, monitors transmitter out- 
put - percentage modulation, carrier 
wave -shape, etc. 

3. SYNCHROSCOPE: External inputs pro- 
vide synchroscope action. 

4. RECEIVER: Three inputs provide facili- 
ties for use with convertors to cover 
wide range of frequencies to 10,000 mcs. 

FEATURES: 
* 3" scope tube 
* 21 tubes 

Va:ioble sweep 35-40,000 cy 
* Transformer built in for 110 V. 60 cycle 

operation. 
2 I.F. stages -double conversion. 

* 2 Video stages in push pull to vertical 
plates. 
Pentode output audio monitor. 

* Multi -Vibrator horizontal sweep (radar 
type). 
Horizontal sweep amplifiers P. P. to hori- 
zontal plates. 

Surplus equipment tested and guaranteed 
in perfect operating condition. We have 
sold hundreds of these units to leading 
schools, laboratories, amateur operators 
all over the world. 

$129.50 
(Mail S3.50 for 80 page Technical manual 
and instruction book) 

Brand New 

SOUND 
POWERED 

CHEST SETS 
No batteries required 

Ideal for television 
installers, or any an- 
tenna measurement 
work. Leaves hands 
free to make adjust- 
ments. Set consists of 
microphone and head- 
set as illustrated. 
Per Set $19.50 

PARABOLOIDS 
Spun magnesium dishes. 
Ideal for microwave experimental work. 
Dia. 171/2". Depth 4". 
Reinforced perimeter. 
Two sets mounting brackets on rear. Open 
center hole 11/2" x 15/8". 

Per Pair, Brand New $8.75 

All prices quoted subject to 
change. 20% deposit on 
C.O.D.s fob. Tuckahoe, N. Y. 
About 20 miles N. of N.Y.C. 

5 WAVERLY PLACE 

W. E. TYPE D-168479 
MERCURY CONTACT RELAY 

For applications in all types of high speed switching devices. Long service life, high operating spemls. Largo cur- rent and voltage handling capacity, uniform and constant operating char- acteristics under rivet c, atmospheric 
' mid Hermetically -scaled mer - eury-wetted contacts in gas -filled glass envelope. Free from moisture, dirt, corrosion and atmospheric pressure. 
1000 hours life at 60 operations Der second. Two coils of 700 ohms, and 
'-,'.300 ohms. Operating current, coils, sories aiding -6.6 mils. Release current. coils series aiding -5.2 mils. Four page Technical Data on request. 

Brand New $4,75 in Original Cartons 

MOTOR GENERATORS 
Brand new. Built by Allis Chalmers to rigid specifications of the U. S. Navy 

K.V.A. output 1.250 R.P.M. 3600 
K.W. output 1. Cont. Duty Ph. Single P.F. 80 Cycles 60 
Volts input 115 D.C. Volts output 120 A.C. Amps input 14 Amps. output 10.4 Length 26"; width I27/e"; height 13". 
Compound accumulative A.C. and D.C. fields. Centrifugal starter. Splashproof 
covered. Frequency adjustable to load, plus or minus five cycles. 

PRICE $125.00 
Identical Machine, but 230 volts 

D. C. Input, $125.00 
Set of Replacement Spare Parts for 

Either Machine $29.50 

DYNAMOTORS -500 Watts 
Navy Type CAJO-211444 

Input: 105-130 Volts D.C., 6 amps. Output 
13 or 26 Volts D.C. (26 V. at 20 amps. 
in series or 13 V. at 40 amps. in parallel). 
Designed for radio use, fully R.F. filtered, complete with separate Square D line switch box. 

BRAND NEW $59.50 

SYNCHROS 
(Selsyns, Antosyns, etc.) 

G. E. types 2J5FBI, 2J5S1. Ford Inst. types 
5SDG Bendix types 1-1, 11-2, X. CAL. 18300 
Electrolux type XXI Diehl type IV, 78414. 
Navy ordnance types 5G, 5DG, AY101D, and many other types in stock. 

POSITION TRANSMITTERS 
General Electric type 8TJ9 continuously 
variable potentiometer tapped every 120 degrees with two sliding contacts 180 de- 
grees opposed. 500 ohms resistance each, 
120 degrees. Used in 24 volt D.C. Selsyn 
systems. 

Brand New $3.95 

G. E. AMPLIDYNES 
Type 5AM21JJ7, NEW $49.50 
Type 5AM45DB20, NEW 89.50 

G. E. SERVO AMPLIFIERS 
Type 2CVICI, New $19.50 

TRANSMITTING EQUIPMENT 
B C-325 B Transmitter. Freq. range 1.5 to 18 mcs. Output 400 watts 
C. W. or 50 watts phone. 110 V. 60 cycle, 1 ph. Complete with tubes. Used, but in good operating condition $295.00 
MD1/FRC Modulators. Part of T-4/FRC and T-5/FRC. Complete in enclosed metal racks. Each unit consists of a dual modulator chan- nel, each of 300 watts audio output (2-810's in push-pull). Complete from microphone input jack to modulation transformer output terminals for connection to Class "C" final amplifier R.F. stage. Brand new $275.00 
SA-2/FRC Switch Panels $10.00 

ELECTRONICRAFT 
INC. 

PHONE-TUCKAHOE 3-0044 

All merchandise guar- 
anteed. Immediate 
delivery, subject to 
prior sale. 

TUCKAHOE 7, NEW YORK 
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BIG VALUES IN SURPLUS 
G. E. Motor Starting 

Reactors 
Type 11K2840G2 

Rated at 440 
Volte, 3 Phase, 60 

Cycles, 18.8 Am- 
peres. 15-20 HP. 
Waterproof steel 
case. 17' a 15' z 
10". Brand New 
in original factory 
cases. 

$9.90 

Gear Reduction Assembly 
Incorporates a train of 
10 gears arranged so 

that different ratios can 
be obtained. Ideal for 
beam antenna or any 
device employing speed 
reducer. Reduction 
from 2:1 to 40:1 and 
other ratios possible. 

61/4ß L x 51/2' W x 41/4" H 

Brand New in Original Cases $2.79 

General Electric 
Plunger Relays 

Type PAC 
GE Bulletin 
G E F2337J Y 

Adjustable from 
1.5 to 5.0 amperes. 
110 volt. 60 cy. 
Reset type. 

BRAND NEW 
BIG VALUE $10 

Vibrator Power Supply 
PE -204A 

Input Voltage: 
12 Volts DC 
Output Voltages: 

Two windings 
4.3 VDC @50MÁ 
Two windings 
45VDC @ 0.5 MA 
Two windings 
85VDC @ 5.0 MA 
Parts alone worth double the money. 

BRAND NEW $1 

"TRANSTATS" 
Amertran Voltage 

Regulator 

11.5 KVA; 50/60 cy. Commu- 
tator Range 0-115 V. Max. Amp. 
100. Can be reconnected for 230 
volts @ 50 MA. 

BRAND NEW 

ALL ITEMS LISTED BELOW ARE "BRAND NEW" UNLESS OTHERWISE SPECIFIED 

SYNCHRO'S 
Ford Instrument Synchro Generator, 7G, MK111 

Mod. 3 115/90 Volts 60 (e,les Price $16.50 
Arma Corp. Synchro Differential Generator, 

Type 5DG MK4 Mod. 1 90/90 VoltsP6i $7clees 

Diehl Synchro Transmitter, Type C78414 115 
Volts 60 Cycles Price $4.35 

Control, Instrument Synchro Motor, Type 5F MK4 
Mod. 3 115/90 Volts 60 Cycles.... Price $26.25 

Sperry Gyroscope Voltage Receiver, 76166, 115 
Volts 60 Cycles Price $4.35 

Delco Synchro Transmitter, C79331. Type I-4, 
115 Volts, 60 Cycles Price $4.35 

MOTORS AND GENERATORS 
Western Electric Motor, K98624, 20 VAC, 200 

Cps, 2 ph. 9000 RPM Price $4.95 
Oster 

1/20 HP 3650Price $77. 
Motor, 

RP 
Type E-7-5. 2714 Pris 0 

Oster Series Motor, Type C-2BP-1A, 27.5 Volts 
DC, 1/100 HP 7000 RPM Price $2.50 

Universal Electric Shunt Motor, KS5603L02, 23 
Volts. .6 Amps. 5000 RPM Price $2.00 

Westinghouse Serles Motor, 1171391, 27 Volts 6.5 
Amps. Ms HP 5800 RPM Price $5.00 

Ellnco AC Generator, Type F-18 2 phase, 1.3 
Volts per 100 RPM Price $7.95 

Ellnco DC Generator, Type PM -2, 1.75P Volts $5Per 
100 RPM 75 

0. E. Permanent , 5BY9E8. 
140 Volts DC .025 Amps,t 1800 RPMPrice 55.50 

G 7. E. 
torque 110ARPM ?Price $IÓ0 

Emerson 
oz/ft 

Electric Motor, 
9 R PM 

1610212 
Price 

Volts 
160 27 Amps. 10 $8.95 

Electric S0e. 
2.5 HP. 17 0 RPM 

C. AC Motor, Te Price$28. 0 440/3/ 
G. E. Motor, Type BC 115 VDC 1/6 HP 1725 

RPM Comp. wound Rebuilt Price $9.50 
G VDC . Series 

1. 
Motor,500 RPM 

S56HC18Price 
$2.85 

G. E. Motor, 230 Volts DC, 6.75 HP. 
1100 $50.00 flange mounting 

General 
6 

o Motor, 232000 
cy. 0.5 A. 80 RPM 

Pri 
a $5.75 

General 
VAC. 

Industries0 
yle, 0.5 Amps. 80tRPM 

Price 
$6.15 

Universal Electric Co., 115 VDC, 500 PP 
rice SO 

G. E. 115 VDC, 1/30 HP, 1750 RPM Shunt wound. 
$4.00 Rebuilt Price 

INVERTERS AND DYNAMOTORS 
PEI03 Ballentine Dynamotor, input 6-12 Volts. 

output 500 Volts, 160 Ma. without filter. 
Price $9.95 

PE206 Inverter, input 27 Volts DC, output 80 
Volts, 800 Cycle, 500 VA Price $9.95 

PE218 Inverter. input 27 Volts DC. output 115 
Volts, 400 Cycle, 1500 VA Rebuilt Like New 

Price $22.50 
Dynamotors for SCR -522, input 28 Volts DC. 

output 13-150-300 Volts. Rebuilt Like New 
Price $3.25 

G. E. Dynamotor, 5D48B8A, input 14 Volts DC. 
output 1000 Volts at 350 Ma. complete with 
filter Price $5.00 

MG.132A Inverter, input 11.5 Volts DC, output 
140 Volts AC. 1.2 Amps. 350 Cycle, 1800 
RPM. 100% PF Price $19.95 

METERS 
Bristol Pyromaster Potentiometer Tyne 440MFI, 

115 Volts, 60 Cycles, Range 0-2000° F. Used 
but Guaranteed Price $125.00 

Hoyt Portable Ammeter, Mod. 515, 0-15 Am- 
peres DC, complete with test leads.. Price $4.95 

G. E. Voltmeter, Mod. AB -13, 0-150 Volts AC. 
400 Cycle, 434' sq. complete with external 
resistor Price $14.95 

MAGNETRONS 
2726 2992-3019 me 275 KW Price $10.00 

2.127 2965-2992 me 275 KW Price $10.00 

2.131 2820-2860 me 285 KW Price $15.00 

2.181 3000-3100 me 35 KW Price $25.00 
700 A, B. C, D, West. Elec. 100 KW Price $25.00 
720 AY, GY, West. Elec. 1000 KW Price $25.00 

728 AY, BY. CY, DY, EY, FY, GY, 300 KW 
Price $25.00 

KLYSTRONS 
Westinghouse, Type 417A Price $9.00 

Westinghouse, Type 723A/ß Price $5.00 

TRANSFORMERS 
Stepdown Transformer 575/230/115, 60 cycle, 

100 VA, air-cooled Price $3.10 

Westinghouse Transformer Primary 110 Volts, 60 
cycle, Secondary 20 Volts, 200 watts Price $3.95 

BATTERIES 
8 Volt Dewar Wet Cell Battery, 15 amp. -hours. 

Complete with electrolyte and filler syringe. 
May be used as four 2 volt batteries. 

Price $8.00 

2 Volt Willard Battery. replacement for G. E. 
portable radio model LB530 Price $1.50 

4 Volt Searchlight Battery, 80 Ampere hours 
Price $10.65 

(all batteries shipped dry) 

BLOWERS 
Redmond Single Blower. Type L, 115 Volts 60 

Cycles, single phase 50 CFM Price $14.95 

Redmond Double Blower. Type L. 115 Volts 60 
Cycles, single phase 100 CFM Price $19.95 

Oster Single Blower, 6 Volts DC, 5000 RPM, 
Torrington Blower size 134 Price $4.50 

AMPLIDYNES 
G. E. Amplidyne, Mod. 5AM45DB20. input 115 

Volts, single phase, 60 Cycle 5.0 Amps. output 
250 Volts. 0.6 Amps. 150 watt. 3450 RPM, 
continuous duty Price $53.50 

G. E. Amplidyne, Mod. 5AM21JJ7, input 27 
Volts DC, 16 Amps, 4600 RPM. output 60 
Volts, 2.5 Amps. 150 watt Prise $9.95 

VOLTAGE REGULATORS 
Eclipse Voltage Regulator, Type 1001, set at 115 

Volts AC Price $3.25 
Eclipse Voltage Regulator, Type 1002, set at 27.7 

Volts DC Price $1.75 

Leland Voltage Regulator, 11651. set at 18 volts 
Price $1.29 

NEW 112 PAGE CATALOG PACKED WITH BARGAINS IN EQUIPMENT. WRITE FOR IT ON YOUR COMPANY'S LETTERHEAD. 

All prices F.O.B. Boston. Orders accepted from rated concerns on open accounts. Net 30 -days. 

ELECTRO SALES COMPANY 
Dept. E-8, 110 Pearl Street, Boston 10, Mass. 
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Remote Indicating 
Compass System 

Kollsman Remote Compass Trans- 
mitter and Indicator -with Pioneer inver- 
ter. 24 v. DC operation. Stock #SA -22A. 
Price $25.00 each. 14 v. DC system -Stock 
#SA -22B Price $30.00 each. 

400 Cycle Inverters 
Pioneer -12116-2-A, 12116-5-A, 12123-1-A. 
Meltzer Cabot -MG -149F, MG -149H single 
phase -and MG -153F (3 phase). 
General Electric--5D21NJ3A, 5AS131JJ11A. 
Leland -10563 and PE -218. 

LNYERTER-Wtncharger PU-7/AP-Input 
28 v. DC at 160 amperes. Output 115 v. 400 
cy @ 21.6 amps. Voltage and frequency regulated. Cont. duty. Wt. 75 lbs. Stock 
#SA -164. Price $99.50 each. 

WESTINGHOUSE 

FL BLOWER 

115 v. 400 cy. 17 c.f.m. 
Includes capacitor. 
Stock #SA -144. Price 
$6.75 each. 

an 
Tachometer 
Generator 
Ellnco PM -2 

2.0 v. DC per 100 rpm. 
Use to 2000 rpm. Stock 
#SA -53. Price $7.50each. 

Radio Compass Loop 

Stock #SA -99. Price $9.50 each. 

NULL TYPE SYNCHRO 
INDICATOR 

Precision position indi- 
cator. Uses Bendix size 
5 Selsyn, rectifier tube, 
transformer, magic eye 
tube and illuminated 
0-360" dial. Ideal for 
Hams, labs and experi- 
menters. May be used 
with size 6 generator 
SA -43. Stock #SA -119. 
Price $7.95 each. 

'Write or call for 

complete listing. 

4 GO DW I N AVE. 

PRECISION AUTOSYNS 

Pioneer Types 
AY -101-D and AY -131-D 

Special 
Quantity 
prices. 

KOLLSMAN 
TELETORQUE 

UNIT 
775-01 

Use as transmitter or receiver on 26 v. 400 
cy,. or 6-12 v. 60 cycles. 2%" diam. x 2%" 
lg. 5á" shaft ext. with 0.1245 diam. Stock 
#SA -57. Price $3.75 each. 

DC MOTORS 
Synchron 10 RPM Timing Motor -24 V. 
Hanson Mfg. Co. Stock #SA -110. 
Price $3.75 each. 
G.E. Reversible-5BC26AC134. 1/20 H.P. 
24V @ 3.4 Amps. Shunt wound. Cont. duty. 
4%" diam. x 6%" lg. 1+J(" shaft extension, 
%" diam. 2%" eq. 1" conduit box mounted 
on motor. Explosion proof. 
Stock #SA -143. Price $12.50 ea. 
G.E. 10 RPM-5BA1O13d12-40 lb/in. 24 V. 
1.1. amps. Reversible. Stock #SA -17. Price $8.75 each. 
Westinghouse - 1171391. 27 V 6.5 amps. series. Fan cooled. 3" diam. 4%" lg., % H.P. Cont. duty. Stock #SA -156. Price $6.75 ea. 
DC Timing Motor -Hayden rpm. 29 volts, 
100 mils. Stock #SA -157. Price $3.95 ea. 
Constant Speed DC Motor-G.E. 5BA25MJ- 
24. 24V DC 7100 rpm. RC noise filter. Stock 
#SA -100. Price $8.50 ea. 
250 RPM. Delco 5067127-27 V. PM field. 
1 %" diam. x 3%" lg. 42 tooth %" pitch diameter pinion on 0.250" shaft. Stock 
#SA -108. Price $2.95 each. 

DELCO CONSTANT 
SPEED MOTOR 

A-7155 
1/30 hp. 3600 rpm. Cont. 
duty. 2%" diam. x 5%" 
lg. %" shaft extension, 

5/32" diam. 4 hole base mounting. Stock 
#SA -94. Price $6.50 each. 

110 RPM MOTOR 
G.E. 5BA10AJ18D. 27 V. # 0.7 amps. 1 
oz/ft torque. 1%" diam. x 3%" lg. Operates 
on AC or DC. Stock #SA -98. 

Include 150 
for P.P. 

and handling 
Price 

$2.95 ea. net 

GYROS 
Schwien Free and Rate Gyros 

C-1 Auto -Pilot Gyros 
A-5 Directional Gyro 

A-5 Vertical Gyro 
Westinghouse Rate Gyro 

Pioneer 12800 Gyro Servo 

All Prices F.O.B. Paterson, N. J. 

Remote Position 
Indicating System 

Ideal for Ham Beam Position Indicator or 
industrial uses. 6-12 volts 60 cycles. 5 -inch 
indicator with 0-360° dial. Heavy duty 
transmitter. Stock #SA -115. Price $9.95 per 
system. 

Phase Shift Capacitor -4 stator single rotor. 
0-360" phase shift. 
Stock #SA -114. Price $4.75 ea. 

Servo Motor 
Pioneer Type CK-2. 
2 phase 400 cycle. 
Fixed phase 26 V., 
var. phase. 49 V. 
max. 1.05 oz/in. stall 
torque. Stock #SA 97. Price $4.75 ea. net. 

Size 5 

Synchro 

Generator 

Similar to Navy Ordnance type 5G with 
shaft detail per Army Ordnance Dwg. 
C-78414. 115 v. 60 cy. Stock. #SA -43. 

MAGNESYNS 

Pioneer CL -3 

6 power Magnesyn. 
Use as transmitter or receiver. 26 v. 400 
cy or 52 v. 800 cy. Stock #SA -6. Price 
$3.75 each. 

HAM SYNCHRO SPECIAL 

W.E. Co. KS -5950 -LT. 
115 v. 400 cy. or reduced 60 cycle excitation. 
Stock #SA -182. Price $4.75 each. 

Rotating Capacitor 
Magnavox #%C -260046-G1 

Hi -speed ball bearings. 
Silver plated coaxial type 

capacitor. Use in sweep generator. 5-10 
mmf. Stock #SA -167. Price $2.75 each. 

Micro Wave 
Antenna 

AS-217A/APG-15B. 12 
CM dipole and 13 inch 
parabola housed in 16" 
weatherproof Radome. 
DC spinner motor for 
conical scan. Shipping 
weight 70 lbs. Stock 
SA-95. 
Price $9.50 each net. 

SERv0-TEK PRODUCTS CO. 
INCORPORATED 

Surplus Division 

ARmory 4-2677 

Open account shipments 

to rated concerns, 

others may order C.O.D. 

PATERSON, N. J. 
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TELETYPE TELEPHONE CARRIER 

THE 

THE Technical Materiel Corporation 
controls a large stock of teletype 

telephone and carrier equipment as 
per the list detailed below. Complete 
equipment as well as component parts 
are available in quantity. 

Teletype Model 19 set 

FOLLOWING MATERIAL IN LIKE NEW 
SALE, SECURELY PACKED FOR 

250 Model 15 Teletypewriter set; Page -Re- 
ceiving and keyboard sending teletype- 
writer. Standard keyboard, complete with 
rectifier. 

50 Model 19 Teletypewriter set; Page -Receiv- 
ing, keyboard sending and tape perforat- 
ing, mounted on metal table with a 
transmitter -distributor for tape sending. 
Standard keyboard, complete with recti- 
fier. 

Model AN/FGC-1 Teletypewriter set; Voice 
frequency carrier telegraph equipment for 
use as a single channel two-tone space di- 
versity radio teletype receiving terminal. 

Model 132A2 Teletypewriter Subscriber set; 
Cabinet -type table with a receiving only 
typing reperforator with a synchronizing 
circuit for receiving from a radio channel 
and a transmitter -distributor for sending to 
a radio transmitter or other circuit. Typing 
reperforator has holding -magnet selector. 
Transmitter -Distributor and typing reperf o- 
rator supplied with series AC governed 
motor. 

Repeater Package Telephone:. Voice fre- 
quency (Single) WE Co. X -61821J. 

TG -30 Terminal repeater D. C. telegraph 
terminal type repeater used for making 
connections from two path polar or polar- 
ential line circuits to neutral type local 
circuits such as used in teletypewriters. 

CONDITION IS OFFERED SUBJECT TO PRIOR 
EXPORT, F.O.B. NEW YORK CITY. 

TG -31 (Intermediate) D. C. Telegraph inter- 
mediate -type repeater for retransmitting 
signals from one polarential line section to 
another (differential sending only). 

Repeater bays: Western Electric Co. type 
16A1. 

Type CF1A Carrier Telephone Terminal (4 
channel). 

Type CF2B Carrier Telegraph Terminal (4 
channel). 

Type CF4 Carrier Telephone Converter. 
Type CFC(D) Carrier Telephone Terminal (4 

channel plus pilot channel with built in 
carrier telephone converter for two wire 
operation). 

Type CF5 Carrier Telephone Repeater. 
Type CF6A Carrier Telegraph Terminal (2 

channel). 
Type 255A Relay (14 required per CF2B, 8 

required per CF6A). 

Type 394A Tube (8 required for CF2B or 
CF6A). 

Ringing Equipment EE -101A Western Elec- 
tric Co., two 1000,'20 cycle ringers for use 
where 20 cycle signalling cannot be used 
over line. Operates normally from 110 
volt AC supply and has automatic trans- 
fer from AC supply to storage batteries. 

THE TECHNICAL MATERIEL CORPORATION 

453 West 47th Street, 
Communications Engineers 

Cable Address TEPEI NEW YORK. 
New York 19, N. Y. 
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BN WD TUBES 
869B $19.95 12J5 .39 5BP4 
872A .95 12K8 .69 5BP1 
304TL .... .... .90 12SR7 .59 5FP7 
2C26A .69 12AT6 .49 4AP10 
1N5GT .69 832A 2.95 8*4 
211 . 

12SN7 
.69 
.49 

837 
838 
110 Vac Neon Light 

1.95 
2.95 

,39 

954 
RK34 

12A6 .39 Amperite 10T1... . .39 35W4 
12C8 .49 839 2.95 1625 

RECEIVER -TRANSMITTER 
BC -620 

FM Mobile Transmitter -Receiver operates 
from 6 volt vibrapack, 20.0 to 27.9 Mc; 
easily converted to 10 -meter freq. 28-29.7Mc. 

New $14.95 
$ 9.95 Used 

BIAS METER 
Brand New 

Originally used for measuring 
voltages and teletype and 
telephone equipment. Can be 
used for measuring DC volt- 
ages and bias voltages; also 
checking polarity of DC volt- 
ages. Complete with adaptor 
plug and schematic. Enclosed 
in metal carrying case. Re- 
quires no batteries for opera- 
tion $5.95 ea. 

GLIDE PATH RECEIVER 

R-89/ARN-5 
Glide Path Receiver used in the Instru- 

ment Landing System covering the fre- 
quency range 332 to 336 mc; complete with 
the following tubes: 7-6AJ5, 1-12SR7, 
2-12SN7, 1-28D7, and including three crys- 
tals 6497KC, 6622KC. 

BRAND NEW .... $12.95 
In excellent condition $6.45 

ANTENNA RELAY UNIT 
0-10 Meter Weston Thermocouple unit 
with 50 MMF, 5000v Vacuum Con- 
denser, and heavy duty re- $1.95 lay 

Write For Lot Prices! 

BRAND NEW SCR -625 
MINE DETECTORS 

Used by Army to detect buried metallic 
mines. New, complete in original packing 
container. Worth many times this low 
price of 

F.O.B. Shipping Point $39.95 

TEL. LINE TEST SET 
TS-27/TSM 

Modified Wheatstone Bridge, sensitive gal- 
vanometer. Measures resistance, capacity, 
Conductors and insulation; locates grounds, 
crosses, shorts; gives exact distance to 
opens and shorts. Brand new in portable 
carrying case with test leads, instruction 
manual, etc. 

$69.50 ea. 

DYNAMOTORS 
PE 101C, Input: 13/26 VDC at 12.5/.6.3A. 

Output: 400 VDC at 135 Ma., 800 
VDC at 20 Ma. 
9 VAC at 1.21 A $2.75 

DM 53 A, Input: 28 VDC at 1.4A. 
Output: 220 VDC at 80 Ma 

$3.50 

INVERTER 
PE 206-A, Input: 28 VDC at 38 amp. 

Output: 80 volts at 500 volt -amp. 
800 cycles. 
Leland. New, complete with en- 
closed relay, filter, instruction 
book. 
BRAND NEW $3.95 

EE -8 Portable Field Telephone 
-Used, Exc. Cond., $7.95 

All shipments F.O.B. Chicago or Los Angeles. 

20% Deposit required on all orders. Minimum order accepted $5.00. Dept. EL 

Transmitter 

Follow the "ARROW" to TOP VALUES! 

BRANDE 

2.95 1629 
1.39 2051 
1.39 9001 
1.95 9092 

.49 9003 
.49 9004 
.39 9005 
.39 9006 
.39 7193 

.39 

.39 

.49 

.49 

.49 

.49 

.49 

.49 

.39 

STANDARD BRAND 
OIL -FILLED CONDENSER 

2 Mfd., 4000 Volts, Brand New $4.95 ea. 

REMOTE 

POSITION 

INDICATING 

SET 

6-12 V. 60 cycles. - inch indicator with 
0-360' dial. Heavy duty transmitter. 
Indicator $4.95 ea. 

$2.95 ea. 
$6.95 Set 

SPRAGUE PULSE 
FORMING NETWORKS 

Used in small radar modulators, available 
in 3 sizes, 67 ohms impedance. 7.6 Kilowatt 
rating. 
H-603, one micro second, 200 

pulses per second 
H-601, 3 micro seconds, 200 

pulsee per second 
H-602, 16 micro seconds, 60 

pulses per second 

$1.95 
2.95 
3.95 

Plug -In Vacuum Capacitor 
50 mmf. designed to work with volt- 
ages up to 5000 volts. Will handle 5 
amps, standard brand, -don't change 
the final when switching bands, 
just plug in condenser -size $1.19 
lay x 11/2. BRAND NEW... 

ARROW SALES, Inc. 
Downtown Branch 

59 West Hubbard Street 
CHICAGO 

Main Office 

1712-14 SOUTH MICHIGAN AVENUE 
CHICAGO 5, ILLINOIS 

North Side Branch 
1802 North Humboldt Blvd. 

CHICAGO 
West Coast Branch: 1260 South Alvarodo, LOS ANGELES, CALIF. 
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SEARCHLIGHT SECTION lin) 

PLATE TRANSFORMER 
Primary 115/230 Volt, 25-60 
cycle. Secondary 820 Volts 
Center Tapped at 775 Ma. Hard- 
ly any voltage drop at 950 Ma. 
Completely shielded. Dimen- 
sions 6s/e x 6% x 74. Net 

Specegiat 
36 lbs. $7.95 e 

HEAVY DUTY CHOKE 
6 Henries at 550 Ma. 28 Ohms DC Resistance High 
voltage insulation. Completely shielded. Dimensions 
51/2 x 41/2 x 5%. Net Weight 15 lbs. 
Special $4.95 

FILAMENT TRANSFORMER 
Primary 115/230 volt 60 cycle. Secondary 5 volts at 
15 Amps., 5000 volt Insulation. Swell for 35T. 75T. 
IOOTH, 250TH, 11K-54, etc. Completely shielded 
dimensions 41/4 x 5 x 54. Net Weight IO lbs. $3.95 
Special 

CS Differential 
Dual coil with armature pivoted 
between calls. All contacts ® ee- 
normally open. Operates 220- 
250 Volts, 8000 Ohms each 
coil, contacts S.P.D.T. Con- 
trols rated 2 amps. at 110 M 
VAC. Ideally suited for bal- 
anced or bridge type circuits 
where limited current or power is available. Will with 
stand 12 G Vibration up to 60 cycles at 35,000 feet 
altitude. Special low 

We have in stock, for Immediate delivery, 
ments, fully tested and guaranteed. 
General Radio: 107M Variable Inductors; 
222, 722F, 722M Precision Variable Con- 
densers; P522A Signal Generator 250-1000 
Mc.; 224A, 724A, Wavemeters; 716B Cap- 
acitance Bridge; 736A Wave Analyzer; 
619E Heterodyne Detector; 821A Twin -T 
Bridge; 483C Output Meter. 
Measurements: 62 Vacuum Tube Voltme- 
ter. 
Ferris: 18B Signal Generator; 33A, 34A 
Crystal Calibrators. 
Boonton: 120A V.H.F. Circuit Checker; 
140A Wide Range BFO; 155A FM Signal 
Generator. 
Hewlett-Packard: P -6255B Interpolation 
Oscillator 510-1000 & 1280-2520 CPS. 
L & N: 4223 Precision Resistor; 7655 Port- 
able Indicator and Standard Cell. 
Millen: P4E Synchroscopes. 
Western Electric: RA 90A High Voltage 
Power Supplies; SID 353384 VT Regu- 
lated Power Supplies; TS/5AP Range Cal- 
ibrator (Sweep Marker Generator); 15154, 
D 152213 Modulator Oil Units; TS9/APQ-5 

prlca 95c 

WIRE WOUND 
POTENTIOMETER 

100.000 ohm, precision made. 
G.R. type, 25 watt, 8" diameter. 
Brand $ 95 New "P 

. 

SUPERIOR 

POWERSTATS 
.iKFmÄee :if{Ji....,.,..x.G'S',.'+,.,.',.ÿÿ:'h'i.:2:N'ï z.e.tt,.,... 

Variable Transformer for precise Volt- 
age Control. Excellent mechanical 
construction, design, and durability. 

VARIABLE TRANSFORMERS 
TYPE 20: 115V. input, 0-135 V. output @ 3.0 amps. 

0.4 KVA 
TYPE 116: Mounted; 115V input, 0-135 V. output @ 

7.5 amps. 1.0 KVA 
TYPE 116U: Unmounted;. 115V. input, 0-135 V. out- 

put @ 7.5 amps. 1.0 KVA 
TYPE 1126: 115V. input, 0.135_.V. output -@ 15.0 

amps. 2.0 KVA 
TYPE 1226: 230V. Input, tapped at 115 V., 0-270 V. 

output @ 9.0 amps. 2.4 KVA 
TYPE 1156: 115V. Input, 0-135 V. output @ 45.0 

amps. 6.1 KVA 

If not rated 25%. with order, 
balance C.O.D. All prices F.O.B. 
our warehouse New York. We 
'ship to any part of the globe. 
Write Dept. EL 

:::a:!ny;º.s:: er-zene 

SURPLUS 

LABORATORY EQUIPMENT 
the following surplus Laboratory Instru- 

Range Calibrator Modulator; 157A Out- 
put Transformers; Breakdown Testers, 
500 volt. 
Weston: Model 1: 0-300 M.A.; 0-500 Volt 
D.C., Model 45; 0-75 Volt; 0-300 Volt; 
0-1500 Volt; 0-150 M.A.; 0-300 M.A. D.C.; 
785 Industrial Analyzer. 
Dumont: 213 Modulation Monitor. 
G.E.: LU Radar Test Equipment. 
Distillation Products: Pirani Gauge. 
Industrial Instruments: RN -1 Wheatstone 
Bridges; MB8 Megohm Bridge. 
Shallcross: 621 Limit Bridge. 
Lavoie: C-200 Harmonic Freq. Gen. (100- 
2000 Mc.) 

WRITE FOR COMPLETE PRICE LIST 
All equipment-F.O.B. New York City. 

Subject: To prior sale. 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 
Cable: NATINSTRU, New York 

Special Values 

D. Cr MICROAMMETERS 
0-100 ua. 4" sq. G.E. DO 58 $12.00 
same with "Volt -Ohm -M.A." scale 12.00 
0-100 ua. 2%" Gruen 4.00 
0-100 ua. 41/a" round Weston 643 12.00 
0-200 ua. 41" round Weston 643 10.00 

R. F. MILLIAMMETERS 
0-100 Ma. We" Weston 420 $ 9.00 
0-120 Ma. 2%" Weston 507 7.00 
0-10 Ma. 4%" Weston (vacuum) 22.00 

SHUNTS 
150 or 240 Amps -50 Mv-aircraft type $1.00 

PRECISION ELECTRICAL INSTRUMENT CO. 
146 Grand Street New York 13, N. Y. 

FOR SALE 

PARALAX SINGLE COMPUTERS 

Model 2CH105-R 

85 NEW -and in original cartons - 
Shipping weight 85 lbs. Prices on appli- 
cation. 

1000 PE117C POWER UNIT -6 or 12 V 
Input. Shipping weight -35 lbs. each. 
Lots of 100 or more -$1.25 each. Write 
for further details. 

CRABTREE'S WHOLESALE RADIO 

2608 ROSS AVE. DALLAS 1, TEXAS 

$12.50 

23.00 

19.00 

46.00 

46.00 

118.00 

EE 
7he Home or RAD/O 
75 VESEY STREET 

COrtlandt 7-2612 N. Y. C. 7 

GRAIN of WHEAT LAMPS 
Photograph 3 times actual size 

Glass bulb /e"x% 
Soldering Iron removes lamp from 

base 
Mazda G. E. 323 3v..19A 

Used for illuminating Meters, 
Compass Dials, and Airplane 
Instruments. 

Great for Models. Doll Houses, 
Miniature Trains, etc. 

CC 

Dozen e ..Ii O Post 
Paid 

Also have G.E. 328 6v..2A and 322 

Operates on Flashlight batteries, speed depending 
on the voltage. Fairly strong on 6 volts, full power 
and speed on 27 volts. Designed to be used in 
bombsights, automatic pilots, etc., 250 $5.00 
RPM. FEW MORE AT 

12 Volt Battery or Transformer 

100 Watt Soldering Iron $1.30 
HAYDON SYNCHRONOUS 

MOTOR 
to operate switches. etc., can 
be had either 1 Rev. per hour 
or I Rev. per minute at this 

SPECIAL 
PRICE $3.85 

Many other speeds available at $4.95 

EST. BLAN EST. 
1923 1923 

Experimenters and Inventors Supplies 

64 Dey St., New York 7, N. Y. 
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SEARCHLIGHT SECTION 12 

*WEATHER RESISTANT *DURABLE 
* LIGHT WEIGHT *FLEXIBLE 

TWISTED 2 CONDUCTOR #2O-7STRAND TINNED 

Available for Immediate Delivery at the following prices: 
2,000 ft. steel reels (individually boxed) Per 1000 ft. $ 8.00 
3,000 ft. pay out wooden reels (packed 2 reels per box) Per 1000 ft. $ 7.00 
10,000 ft. steel reels Per 1000 ft. $ 6.50 
20,000 ft. steel reels (same wire but single conductor) Per 1000 ft. $ 2.50 

Other Wire Available from Wells 
Field wire, No. 18 stranded, 7 strands (4 steel, 3 copper) 2 conductor, 

rubber -covered, weather-proof, 500 ft. reels 
Aerial Wire, No. 12 Phosphor Bronze, 7 strands No. 20 
Aerial wire, No. 18 copper weld, solid, 3000 ft. reels 
Single conductor, No. 20 shielded, overall braid, 1000 ft. reels 
Single conductor, ANJC 48 No. 20 stranded, glass braid lacquered, 

1000 V. insulation, 2000 ft. reels Per 1000 ft. $10.00 
Single conductor, No. 20 stranded, glass braid lacquered, 3000 V. insulation 

(for transmitters) 1000 ft. reels Per 1000 ft. $12.00 
Shielded single conductor microphone wire, rubber covered, 500 ft. coil Per coil $15.00 

Per 500 ft. $ 5.00 
Per 1000 ft. $15.00 
Per 1000 ft. $ 5.00 
Per 1000 ft. $15.00 

Wells Offers These Outstanding Values In 

COAXIAL CABLE 
RG8U - 52 Ohm co -ax cable.... Per 100 ft. coil - 52.95 
RG29 U - 531/2 Ohm co -ax cable.... Standard TV antenna line. 

Per 100 ft. coil - 52.50 

Also a Complete Stock 
of Co -ax Connectors 

WELLS 
SALES, INC. 

Jobbers Write for Wire Bulletin 110-A 
Send Your Wire Requirements to WIRE DIVISION 
Write for Amateur Catalog H -400C 

320 N. LA SALLE ST., DEPT. SL, CHICAGO 10, ILL. 
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"G & G" SPECIALS for INDUSTRY, RESEARCH, SCHOOLS 

BRAND NEW 

GE THYRATRON FG -105 

MERCURY RECTIFIER 

Sensational Value! 

INIII\1I111-ALl,V IIONEO 
in titulary sealed cartons. 

List Price 540.00 

Your Cost 

$1 195 
Whilelast they 

each 

'l'uhe rn huml,.tl nses! 
fhlr of Ihr ho>t ,crr de- 
.Icn.,,l tor r,,utinuaum stavi 

irr and tcrldrr al 
tar holm,- usual pi tho has : 

ttidc ta Vol luln-tria!, ruum, auul 
d,aavaie upplirau - 

i,.rlh heated 1mi110 A' pral;, 1.ü10 
V peal: inverse. At. mas. ellrr: G.I anm,. 
continuum:: "..1 :u.1,. on .t ronu,d 
rnir. ST(I('K Ell! SAVE 1'I.t:N'rl"' 
011Ulal NO \V! 

Please include 25% Deposit with order - 
Balance C.O.D. Minimum order $3.00. All 
Shipments F.O.B. Our Warehouse N.Y.C. 

G&G RADIO 
53 Vesey Street, Dept. E 

TERRIFIC VALUE! 
24-V STORAGE BATTERY 

BRAND NEW 
17 -AMP HRS. 

DELCO 12 -cell unit. 
Heavy duty, very rue- 
ged. Takes standard 
acid. 

LY 
SPECIAL. $16.95 

SPECIAL! 24 VOLT DELCO 
12 -CELL STORAGE BATTERY 

11 ampere -hours. Fese lot' t $195 AF" 
Fach 7.7 

Gould 6V Storage Battery 
Nat y Standard, Ili tcic (lubber 
lase. BRAND NEW. $4.95 15 AMI' -Hours 

Willard 6V Storage Battery 
shun.' to above. 
Transparent plastic $4.95 
rase. Only 

WILLARD 2 -VOLT 
STORAGE BATTERY 

20 Ampere -Hours 

]?(act 
replacement 

.49 part Ales. 
Brand new 

1 -Qt. Battery Electrolyte 
I'nr ahm, .11/1:101' hasneri, . Pilla 
tsvu 2C. cells. 11'n1,1 $1.25 
1 -qt. but. 

PARTS SERVICE 
New York 7, N. Y. 

7,000 NEW STORAGE BATTERIES 
PORTABLE TYPE 

Plastic and Hard Rubber Containers 
waterproof, lead acid type terminals, 6 volts, 15 amp. hrs., 3 cells, 2 volts 
each, 11/2 amps. for 10 hrs., size 412" width by 4'/z" length by 55/e" height, 
manufactured by Willard and Gould, packed in wood boxes of 9, 12 and 18 each. 
At $2.00 each, f.o.b. Allentown, subject to prior sale. 

Sample orders upon request 

HONI -., 7tJ 4( ZadeetV c y SQ 
3-7497, - - v 

214-222 HAMILTON STREET ALLENTOWN, PA. 

PHON[ 
3-7498 

NEW EW 

UNUSED DYNAMOTORS" UNUSED 

GOVERNMENT INSPECTED AND APPROVED FOR BENDIX, WESTERN 
ELECTRIC AND OTHER NATIONALLY KNOWN MANUFACTURERS. 

TYPE DA -3A 28V 
INPUT 28VDC 
Hi VOLT OUTPUT 
MED. VOLT OUTPUT 
LOW VOLT OUTPUT 
Temp. Rise 

40° C 

10.5 AMPS 
300VDC 
150VDC 
14.5VDC 

Duty 
Continuous 

SPECIAL! 
. $995 

.260 AMPS 
7 7 

.010 AMPS 
5.0 Amps 

RPM 
4700 

Made for Bendix By Webster of Chicago 

MODEL D-104 12V 
INPUT #1 INPUT #2 OUTPUT #1 

12VDC 12VDC 225VDC 
RPM -4700 DUTY CONT. .100AMP 

LIFETIME LUBRICATION 
Made By Fractional Motors Co. Chi. 

MODEL 5053 
DC INPUT DC OUTPUT 

28V, 1.40AMPS 250V, .060AMPS 

CONTINUOUS DUTY RATING WESTERN ELECTRIC KS -5868 L03 

OUTPUT #2 
440VDC 

.200AMP 

3.95 

AVAILABLE FOR IMMEDIATE DELIVERY 
Open Account Shipment To Rated Concerns Others C. O. D. 

ALSO IN STOCK IN LARGE QUANTITIES 
Electrolytics, Capacitors, Micas, Pots, Rheostats, Wire, Trimmers, Special Purpose 

Tubes and many other hard to get items. All Nationally Known Brands. 
WRITE PHONE VISIT 

For Complete Listings and Detailed Information 

COMPONENTS SUPPLY COMPANY 
168 Washington St. N. Y. 6, N. Y. Beekman 3 8717-8-9 

('LAKE R1;t.AY> 
No. R30 3500 ohm 6MA 

SPDT 3a coot...890 ea. 

No. RI3 200 ohms 24v 
SPST N.0 490 ea. 

No. R58 150 ohm 12v 

DPDT & SPST Norm 
clsd 3a coot 490 ea. 

ALLIED RELAYS 
No. RO6 230 ohms 24v SPOT Dble 

Br 
20Aa 

coot 490 
No. 66 150 ohms 12v DPST N.0 590 ea. 

G.M. Relay No. RI6 240 ohms 24v 4PDT 10A 
coot 980 ea. 

No. R3I 40 ohms 12v SPST N.0 39C ea. 

TRANSFORMERS & CHOKES 

Pwr Trans: 1500v C.T. at 
150ma, 6.3v 2.5a, 6.3v 
I.6a, 5v 3a, 115v 50-60e 
pri G.E $5.25 ea. 

Fil Trans: 6.3v 8a. 115v 50.60c 
pri G.E $1.95 ea. 

3 by 5ma 325 ohms I 9/16"d x 
I1/4" h 250 ea. 

20hy 15ma 975 ohms G.E. Herrn 
Sealed 21/4" x Ré" x 21/4"..290 ea. 

G.E. JY 17 Current Transformers. 50 to 5A. 240 
volts, 60e circuits $7.50 ea. 

400 cy INVERTER 1500 VA IISv, single phase. 
input 24v d -c Mfr. Leland Electric $27.50 

iHSCEIJ,ANEOUS 
PILOT LAMPS 12v 0.1 A Min Bay Base T 3'é 

Bulb $3.90/C 
VIBRATORS 115v DC to 90cy AC 115v OAK No. 

V6429 6 prong 590 ea. 

fI i(ff (g(5' 
SLUG TUNED R -F & ANT - 

COILS CERAMIC FORM 

3/4," dia. x V0" wndg. Lgth I !-a" It. form. R -F = 6 

turns #.17 silver wire 240. 2 for 250. 

Ant trans ass'y MN 26 & 
ARN-7 Stk #3CK-l08 

C- 24 

Ist RF trans. ass'y MN 26 & 

ARN-7 Stk 2l2C-3035.5/ 
T7 

$1.58 

ea. 

Minimum Order $2.00 
F.O.B. Our Plant (jPrices 

niversa(cteral_corp. 
365 Canal St., New York 13 WAlker 5-9642 

FOR SALE All or part 
12 RCA 160B C.R. Scopes, new, export 

packed 
10 General Radio 724-A Precision Wave - 

meters, new, export packed 
Large quantities of Amphenol 83-1AP 

UHF right angle adapters, AN 3102- 
14S -5P and 14S-2 connectors and 
Cannon PL -81 connectors 
Centralab 50 mmfd threaded ceramic 
feed thru capacitors and 300 mmfd 
silver button mica disc type feed thru 
capacitors 

1000 lengths of aluminum alloy conduit, 
flexible shielded with tinned copper 
braid, ID 1", 88" long, male and 
female couplings 

1600 lengths of stranded aluminum flex- 
ible shielding, ID 3/4", 7 ft. long 

7000 feet of stranded aluminum flexible 
shield conduit, 'ID 3/e" 

1000 meters, 0-350 volt, 1000 ohms' volt, 
31/2" round Westinghouse NX-35 

1000 W. E. 733-A U.H.F. tubes 
1000 W. E. 704-A U.H.F. Diodes 

ELECTRO IMPULSE 
LABORATORY 

P. O. Box 250 Red Bank, New Jersey 
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0.1 mfd .02-.02 mid 
0.1 mfd 

.02-.03 mfd 

.03-.03 mfd 
.01 mfd 

4 mid 

RG 81 U 
NEW -UNUSED 
52 OHM 

COAXIAL CABLE 
.-003.:;wi irrt $30.00 per M 
5,000-5.0011 feet 27.50 per M 
5..a1u-111,1100 fest 25.00 per M 
l0,.110.20,000 feet 22.50 per M 
owrr 20,000 feet 20.00 per M 
No charge for reels. 

COAXIAL FITTINGS 

Hood 100 Socket 406 Plug 40t Angle Adaptor 
SO 239 PL 259 400 
83.18 83-ISP M-359 

83 -IA P 
PI259A, 831SPN, 83-IAP, UG2IU, P02215, CUF 
49190 (83-ISP with small hole for I1059U Coax- 
ial Fittings) IJG255U (Adaptor, takes 83-ISP 
one side & UGSSU other), UG85U Baby "N" 
plug, U027U 400 each 
UG87U Baby "N" Socket, Gold Plated with 

Hood Attached 500 each 
U G28U-"N" type Tee $1.00 ea. 

BRASS SCREWS -NICKEL PLATED -$1. 
Binding Head 

2- 56 x y', 5 gr. 
4-40 x 
4-40 x 5 gr. 
4-40 x 3á 5 gr. 
9-40 x er 5 gr. 
4-40 x % 4 gr. 
6-32 x 35 3 gr. 
6-32 x % 

FlRster Head 
4-40 x 3,4 5 gr. 4-40x3( 4gr. 
6-32 
6-32 x 35 1% ggr. 

Round Head 
2-56 x 
2-56 x 3% 

2-56 x 
4-40 x /, 
4-40 x '/s 

5-40 x 1 2% gr. 
6-32 x $ 3 gr 
6-32 x 3/4 
6-32 x 2% -1 grgr' 
8-32 x 2 1 gr. 
10-24x e4' 13Ágr 
10-24 x 1 I gr. 

Flat Head 
4-40 x $ 5 gr. 
6-32 x %r 3 gr. 
6-32 x er 3 gr. 
6-32 x 7§ 2 li gr. 
8-32 x er 2 35 gr. 
8-32 x er 2 gr. 
10-32 X j 1!; gr. 
10-32x234 35 gr. 
10-32x234 3á gr. 
10-32 x 3 35 gr. 
3á-20 x 3á 2 gr. 
34-20 x 1% 35 gr. 
3á-20x1r/s 5,' gr 

Min. Order per Size, Shown Above. 

6 gr. 
5 gr. 
4 gr. 
5 gr. 
4 gr. 

RELIANCE SPECIALS 
PRECISION 
RESISTORS 

1 rc or better 
Any Order For 

100 pieces 10% Off 
1000 pieces 20% 

1/4 WATT -30c 
6.68 12.32 16.37 123.8 

10.48 13.02 20. 147.5 
10.84 13.52 62.54 220.9 
11.25 13.89 79.81 301.8 
11.74 14.98 105.8 366.6 

1/2 WATT -30c 
.250 2.04 97.8 320 4,451 
.334 2.25 725 400 5,000 
.502 11.1 180 723.1 5,900 
.557 13.15 210 6,500 
.627 46 235 2,500 7.000 
.76 52 260 2,850 7,500 

1.01 55.1 270 3,427 8,000 
1.53 75 298.3 4,000 8,500 

Off 

414.3 
705 
2193 
10,000 
59.148 

1/2 WATT -35c 
10,000 15.000 17,000 25,000 37,000 
14,825 15,750 20,000 30,000 100,000 

150,000 

1 WATT -30c 
1.01 3.39 10.1 270 5,000 
2.58 5.05 10.9 1,250 7,000 
5 5.21 100 3,300 9,000 

1 WATT -35c 
18,000 50,000 55,000 70,000 75,000 
20,000 65,800 

1 WATT -45c 
100,000 128,000 180,000 470,000 600.000 
120,000 130,000 250,000 522,000 
125.000 160.000 320.000 525,000 

700,000 

1 Megohm, 1W, 1%, 75¢; 5%, 45¢ 

NAVY T.B.K. Transmitter -2-18mcs-BRAND 
NEW - With Motor Generator. Gov't Cost 
$15,000. YOUR COST 5525.00 

(Without motor generator, only $375.00) 

FAMOUS MAKES -OIL FILLED CAPACITORS -BRAND NEW 
1 mfd 25000 V. DC t14.95 1 mfd 3000 V. DC 5.90 

0.1 mfd 7500 V. DC 1.95 0.2 mfd 750 V. AC (2200 V. DC) .55 
1=.1 mfd 7000 V. DC 2.45 0.1 mfd 2000 V. DC .80 

7000 V. DC 1.95 4 mfd 1000 V. DC 1.00 
7000 V. DC 1.65 3 mfd 1000 V. DC .90 
8000 V. DC 1.65 1 mfd 800 V. DC .40 
6000 V. DC 1.60 10 mfd 600 V. DC 1.35 
6000 V. DC 1.65 4 mfd 800 V. DC .69 
6000 V. DC 1.45 1 mfd 600 V. DC .35 
2500 V. D(' 3.50 

RELIANCE mercnanclizin9. company 

All Orders f.o.b. 
PHILA., Pa. 

Telephone RI ttenhouse 6-4927 
ORDER 

Arch St. Cor. Croskey, Philadelphia 3, Pa. onxrnlum 

Wrapped - BALL BEARINGS - New 
Mfg. ID OD Width 

Fafnir 33E5E 3x'16' 1/2' 5/32' 
ND 34 5/32' 5/8' 3/16' 
ND 38 5/16' 1 3/64' 9/32' 
Timken 1/2' 1 3/8' 7/16' 
ND 5202C13M 1/2' 1 3/8' 1 3/8' (dual) 
ND 88.903 43/64" 1 37/84' 21/32' 
MRC 206SFE 1 3/8' 2 7/16' 5/8' 
Fafnir 545 2 1/6' 2 5/8' 15/32' 

NEEDLE BEARINGS 
ID 

B88 1/2' wide 1/2' 1'1D/16' 25$ 
B108 1/2' wide 5/8' 13/16' 300 
GB34X 1/4' wide 3/16' 11/32' 250 

Price 

85$ 
1.25¢ 
1.00 
1.25 
1.00 

G.E. AMPLI DYNE Motor Generator-5AM45DB32A 
Input 440 V.. 3Dh., 60cy., 0.55 A. Output 250 
V. $37.50 

G.E. DC Motor -1/6 H.P.-Shunt wound -250 V. 
Arm., 60 V. Field, 1140 R.P M $16.00 

AIRCRAFT GALLEY KIT -Includes 2 half -gal. food 
warmers. 115 V. A.C. or 27 V. D.C. Grill & Hot Cup 
27 V. D.0 $15.00 

CIRCUIT BREAKERS - Heinemann - Curve 2 - 20 
Ampere $1.50 

KLIXON BREAKER -2A, 3A, 5A, 6A, 8A, 15A 
50$ each 

DELAY NETWORKS -1400 ohm, in small cans (look 
like I.F.) made up with ceramicans and R.F. chokes. 
Ideal for making pulse generators, etc. 

T113-approx. 1.2 micro second delay 854 
T114-approx. 2.2 micro second delay 85$ 
T115 -similar to T114, with tap brought out 850 
PULSE TRANSFORMERS-OA18A-Tiny, with very 

sharp rise time, open frame. Turns at ratio 1:1:1, 
50 turns on each side of six windings, DC resistance 
2 ohms ONLY $1.25 each 

UTAH X124T-2 (similar) cased $1.25 each 
ALLEN SET SCREWS 

2-56x1/16 6-32x4 54-20x1/2 
4-40x1/8 8-32x1/8 1/8-20x1/2 
4-40x3/16 8-32x3/16 

All sizes $1.50 per C 
Wrenches (2-56 out of stock) 20 each 
ALLEN Socket Head Screws, stainless steel. 

10-32 size %", r,¢", 1;43" $3 per e 

SELSYNS 

ONLY 
$7.25 pair 

C78248 
115 V.. 60 Cyr., 354" dia. x 4A" body. Used in 
Pairs for Remote Control. 

Also 50 V., 50 Cyr. only $4.75 pair. 

ONLY 
$2.25 Each 

SELSYN 
DIFFERENTIAL 
#C78249 115 V., 60 Cyc. 
Used between two #C78248's as dampener. Can 
be converted to a 3600 RPM Motor in 10 Minutes. 
Conversion sheet supplied. 

Also 50 V.. 50 Cow. $1.50 ea. 

Sold! "Please discontinue our ad in `Searchlight' as we 
llave sold the equipment through this advertising." 

Can "Searchlight" Serve You? 

SHEET METAL MACHINERY 
NEW and Used - Brakes - Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment. 

R. D. BROOKS CO., INC. 
Han. 5226 

301 Atlantic Ave., Boston, Mass. 

RADIOMEN'S HEADQUARTERS * WORLD WIDE MAIL ORDER SERVICE I ! 

GENERAL ELECTRIC 150 WATT TRANSMITTER 
Cost the Government $1800.00 o Cost to You -BRAND NEW -$67.50 

This is the famous transmitter used in U.S. Army bombers and ground stations, during the war. Its design and 
construction have been proved in service, under all kinds of conditions, all over the world. The entire frequency range 
is covered by means of plug -tuning units which are included. Each tuning has its own oscillator and power amplifier 
coils and condensers, and antenna tuning circuits -all designed to operate at top efficiency within its particular frequency 
range. Transmitter and accessories are finished in black crackle, and the milliammeter, voltmeter, and RF ammeter 
are mounted on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC and 1500 to 12,500 
KC. (Will operate 10 and 20 meter band with slight modification). OSCILLATOR: Self-excited, thermo compensated. 
and hand calibrated. POWER AMPLIFIER: Neutralized class "C" stage, using 211 tube, and equipped with antenna 
coupling circuit which matches practically any length antenna. MODULATOR: Class "B" -uses two 211 tubes. 
POWER SUPPLY: Supplied complete with dynamotor which furnishes 1000V at 350 MA. Complete instructions are 
furnished to operate set from 110V AC. SIZE: 213zx23x9r44". Total shipping wgt. 200 lbs., complete with all tubes, 
dynamotor power supply, seven tuning units, antenna tuning unit and the essential plugs. 

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 6-E BUFFALO 3, N. Y. 
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SEARCHLIGHT SECTION GAD 

CRYSTAL MIXER ASSEMBLY, S band, 
type N fittings, variable oscillator in- 
jection coupling, $5.00. 

THREADED FEED THRU CERAMIC 
CAPACITORS, 50 mmfd. 1000 v DC, 
100 for $10.00. 

DISC TYPE FEED THRII SILVER BUT- 
TON CAPACITORS, 300 mmfd, 500 v 
DC, 100 for $20.00. 

X BAND S.W.R. Test Sets, TS-12/AP. 
new. 

X BAND POWER METER, TS 36/AP, 
new. 

X BAND WAVE METER, TS 33/AP, new. 

X BAND POWER LOAD, TS-108/AP, new. 

TYPE N CONNECTORS, UG-10, 12, 21, 22, 
24, 25, 27, 30, 59, 83, 86, 190, 201, 245, 
and UHF' connectors SO 239, PL 259 83 
1AP, UG 266, complete with center con- 
tacts, immediate delivery. 

CRYSTAL MIXER ASSEMBLY, 10 cm, 
type N fittings. 

COMPACT RADAR RECEIVER TRANS- 
MITTER AND INDICATOR, AN/APG- 
13A, 2400-2700 mc, 115 v 400 cps, new, 
export packed $125.00. 

RADAR TRANSMITTER, BC 947-A, 10 
cm, 115 v 60 cps, less HV supply, $40.00. 

COMPLETE MARINE RADAR, Navy SD 
3,220 megacycles, 115 v 60 cps. new, ex- 
port packed. 

RADAR RECEIVER BC 1068-A, 150-230 
megacycles, individual tuning for the 
r.f. stages, band with 4 megacycles, 115 
volts, 60 cps, 14 tubes, $45.00. 

TRANSFORMERS, 115 volts 60 cps prim- 
aries: 
2. 6260. 3250, and 2000 volts, tapped 

primary, $14.00. 
2. 6250 volts 80 ma. ungrounded, G. E. 

$12.00. 
2 secondaries at 600 volts 5 amps 
each, wt 210 pounds, $50.00. 

Pulse Input Transformer, permalloy 
core, 60 to 4000 kc. impedance ratio 
120 to 2360 ohms. $3.00. 

Pulse Transformer, 132-AWF, $3.00. 

Pulse Transformer, Utah 9280, $1.00. 

Pulse Forming Network, 20 kv., .92 micro- 
second, 50 ohms. $25,00. 

Varlstors WE D171528, D171628, D -161871- 
A. 754 ea. 

0-350 volts, 1000 ohms per volt meter, 
Westinghouse NX 35, $4.50. 

ELECTRO IMPULSE 
LABORATORY 

66 Mechanic St., Rea Bank, N. J. 

Red Bank 6-4247 

PORTABLE D. C. AMMETER 
HOYT TYPE 515 

RANGE 0-15 AMPS 

$3.95 

10 for 

$35.00 

Mirrored scale 3%" long, knife-edge 
pointer. Molded bakelite case dimensions 
474" x 5%" 2%". Snaps in place in black 
wrinkle -finished steel case 5%" x 6" x 2%". 
Furnished with 3 ft. color -coded rubber 
insulated clip leads. 
Basic movement -approximately 12.6 ma. 
Shunt readily replaced permitting con- 
version to lower range scale. 

Individually packaged in moisture-va- 
porproof packing. 
G.E. type FG -172 Thyratrons $16.00 
5FP7 cathode ray tubes .88 
ASB aircraft radar Yagi antenna 

(600 MC) $7.00 
Hydraulic servo controls for remote 

rotation of ASE antenna (Trans- 
mitter and Positioner)-set $20.00 

Westinghouse hypersil core trans- 
former-Pri 115 V 60 cy, % KVA, 
Sec 240/240 V. $11.50 

W.E. low drift crystals mtd in octal 
tube shell -4600 KC or 6200 KC .29 

Hermetically sealed filter choke- -10 H at 400 MA DC $3.85 
RG -62/17 RF cable (93 ohm)-50/ft 

$38.50/1000 ft in 5000 ft reels. 

WRITE FOR OUR BARGAIN BULLETIN 

LECTRONIC RESEARCH 
LABORATORIES 

5832 Hegerman St. Phila. 24, Pa. 
Phone -Cumberland 8-4737 

BRAND NEW / 
TS -13 HANDSETS 

Standard size and type. 
Surplus Black Bakelite. 
Low -impedance m i k e, 
3000 -ohm receiver. 6 -ft. 
cord with two plugs. 

Brand New. In original factory - 
sealed cartons $2.85 ea. net. 

EIMAC VT -127A TUBES 
Capable of 1 -KW on 6 meters for a pair. 

5v. 10a. Fil. Platinum Grid. Brand New. 
Original cartons. Surplus. $2.85 ea. net. 
Brass Filament Clips 25¢ pair. 

25 -Watt P -A Re -Entrant 
Speakers - Brand New!! 

9 -pound magnet. 13" bell. 21" long. 
UTC line -matching xmfr. 250, 500, 1000, 
2500 ohms. Our best seller. Few left. 
Surplus Item. Original Cartons. $21.60. 

VACUUM CAPACITORS 
Surplus. Brand New. Original Boxes. 

17,000 peak volts up to 50uuf sizes; 10,000 
peak volts for larger sizes. 6uuf. $2.80; 
12uul. $3.50; 50uuf. $4.50; 100uuf. $7.65: 
150uuf. $11.60; 200uuf. $14.60; 250uuf. 
$17.30. 

OFFENBACH & REIMUS CO. 
372 Ellis St., San Francisco 2, Calif. 

Telephone: ORdway 3-8551 

We Offer 

For Immediate Delivery 
THE FOLLO WING: 

15000 Selenium Rectifiers 75 mils 110 
volts $ .25 

5000 Electrolytic Condensers 3000 mfd. 3 
volts metal can 1%" x 1" $ .10 

1000 Non -Polarized Electrolytic Condens- 
ers Cap. 20 + 10 mfd. 350 v and +5 
+5 mfd. @ 150 v, in metal can $ .89 
40 + 20 + 10 @ 450 v + 20 @ 25 v F.P. 
type standard brand $ .69 

12500 Phone -Radio Switches $ .10 

15000 3 pole 4 position rotary switches $ .10 

Large quantity assorted screw driver type 
vol. controls, less switch $ .15 

FM & Tel. Sweep Generator -100 v, 60 cy. 
supply frequency range 3 band 2-227 
m.c.-Frequency sweep 500 K.C. to 
approx. 10 m.c. Net complete....$43.50 

FM. Front End -Range 88-108 m.c. Inter- 
mediate frequency can be ordered with 
either 10.7 or 21.6 m.c. Front End con- 
sists of tuned lines -no drift, complete 
with tube. Net $18.95 

Transformers -100 V 400 cy. Pri. 3 V .6 
amps. Sec. 1" x 1 1/16" x ÿ4" $ .39 

110 V. 400 cy. pri. 220 v. sec. pri , and 
sec. in series $ .69 

30 M #44 G.E. and Tungsol Pilot bulbs 
® $35.00 per M 

Large quantities of mica condensers 
in all sizes at low prices 

All Merchandise Guaranteed 
Write, Wire or Phone 

ROLLS RADIO & TELE. 

MFG. CORP. 
115 W. B'WAY, 

NEW YORK 13, N. Y. 

BARCLAY: 7-6063 

BOONTON 120A VHF 
CIRCUIT CHECKER 

This Instrument was developed by the Boonton 
Radio Corp. to permit checking at VHF; Capaci- 
tance, Inductance and complete Resonant Circuits, 
Ideal for Television and FM Tuners. Quality con- 
trol, etc. Four Frequency Ranges. Available for 
Immediate delivery. 
Catalog price is 8320.00 -Our price Is $120.00 f.o.b. 
N.Y.C. In good operating condition, subject to 
prior sale. 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 

COMPUTER CONDENSERS 
LOW RETENTIVITY - LOW TEMPERATURE 
COEF. I. OMF. PRECISION POLYSTYRENE 
CONDENSER 

Made by well known Mfg. 
FS -4879, Electronics 

330 West 42nd Street, New York 18, N. Y. 
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In, SEARCHLIGHT SECTION 
STANDARD BRAND PARTS 

SURPLUS PRICES 
Power Rheostats -Pots. With Shafts 

75 Watt 15 ohm. 
50 Watt 500, 3000 ohm. 
25 Watt 15. 25, 40, 60, 2500 ohm 

Each $1.00 Any 6 $5.00 
Available in screw driver adjust. 
25 Watt 25, 50, 60. 150 ohm. 

Each 50C Any 6 $2.50 

115 Volt -60 Cycle Transformers 
T-23 Sec. #1-6.3 volt 22 Amp. 

#2-6.3 volt 2.4 Amp. 
#3-6.3 volt 2.25 Amp. 
#4-6.3 volt 0.6 Amp. 

The 22 Amp. winding consists of two 
11 Amp. winding in parallel. Re- 
arrange for 12. 18, or 24 volts. 
Hyoersll Core. Cased Raytheon.$2.95 
T-7 Sec. #1-0.3 Volt 3 Amp. #2-2.5 Volt 6 Amp. 
Hermetically Sealed -Hi Volt Insulation.....$2.50 
T-19 Sec. #1-300 Volt 100 Mil. #2-22 Volt 100 Mll. #3-6.3 Volt 3.5 AMID. #4-2.5 Volt 10 Amp. 
Cased G. E $1.95 

T-15 Sec. #1-425-0-425 
125 MR. 
#2-215 Volt 
125 MIL 

Cased G. E $2.95 

T-29 Power Transformer 
550 Volt 3.2 KVA. 
11x3x7-Porcelain 
Terminals $20.00 

CHOKES 
L -4 -Hermetically Sealed -Raytheon - 

120 ohms. 8.5 Henry -125 Mil. Navy 
Specs. 3x3x31/2-Cased..Each $1.10 

L -5 -Hermetically Sealed -Raytheon - 
230 ohms. 20 Henry -110 Mil. Navy Specs. 5%x4 %x3 Vi -Cased. Each $1.50 L -6 -Cylindrical Can -Sealed -Raytheon -300 ohms. 17.5 Henry -20 Mil Each 600 

CONDENSERS -Oil Filled 
C-1-1.0 Mfd-1000 VDC 4 for $2.00 C-2-8.0 Mfd- 600 VDC 4 for $2.50 C-3-4.0 MM- 600 VDC 4 for $2.00 C-9-.15 Mfd-4000 VDC 3 for $4.50 C-14-.03 Mfd-7500 VDC 5 for $4.75 C-24-7.0 Mfd- 660 VAC 3 for $10.00 

RESISTORS 
Power -W. W. 

R-1-10000 ohms -120 Watts -with mounting Rod and Insulators -120K. Individually Boxed. 
Dozen 3R-2-8 

ohms -30 
100 

Watts -with ountings.0 Dozen 
R-3- 500 ohms -50 Watts -Dozen 3 0 R-4-25000 ohms -25 Watts -Dozen 3.000 

Stepper -12 position 
360° Rotation 24 VDC $1.50 Each. 4 for $5.00 

JUMBO -50 WATT 4 PIN SOCKET 
Each 65c 4 for $2.50 

New Bulletin off press -write 

GREENWICH SALES CO. 
59 Cortland St. New York 7, N. Y. 

RADAR SETS 
MODEL SF1, 10 cm, new, 

complete with spares.$1,800.00 

also -Model SL1, 10cm; Model 
APS/3 and APS/4, 3 cm; 

APR/4-TN/54 Tuning Units. 

LERU LABORATORIES, INC. 
360 Bleecker St. New York City 14 

MICROPHONES 
Unbreakable dynamic -adjustable impedance 

SOUND ENGINEERS BUY DIRECT 
50% discount 

Off the regular list price 
SEND FOR FREE CATALOG 

ST. LOUIS MICROPHONE CO. 
2728 Brentwood Blvd., St. Louis 17, Mo. 

SELENIUM RECTIFIERS 
AND SPECIALIZED ELECTRONIC COMPONENTS 

FULL WAVE BRIDGE TYPES 

0-1 
I8YAnputC Output 

0-13*VDC 
Type t Current Price 
B1-250 250 MA. $.98 
B1-500 500 MA. 1.95 Bl-1 1 AMP. 2.49 
B1 -1X5 1.5 AMP. 2.95 
B1-3 3 AMP. 3.49 
B1-5 5 AMP. 5.95 
B1 -7X5 7.5 AMP. 7.95 
B1-10 10 AMP. 9.95 
B1-15 15 AMP. 13.95 
B1-20 20 AMP. 15.95 
B1-25 25 AMP. 20.95 
B1-30 30 AMP. 24.95 
B1-40 40 AMP. 27.95 
B1-50 50 AMP. 32.95 
B1-60 60 AMP. 36.95 

Three Phase Bridge Types 
Input Output 

0-126VAC 0-130*VDC 
Type f Current Price 
8B7-4 4 AMP. $32.95 
3B7-6 6 AMP. 48.90 
3B7-11 11 AMP. 65.00 

Input Output 
0-234VAC 0-250*VDC 
Type t Current Price 
3BI3-4 4 AMP. $56.00 
3B13-6 6 AMP. 81.50 
3B33-11 11 AMP. 110.00 

FULL WAVE BRIDGE TYPES 
Input Output 

0-54VAC 0-40*VDC 
Type t Current Price 
B3-150 150 MA. $1.25 
B3-250 250 MA. 1.95 
B3-600 600 MA. 3.25 

In0-72VAC 
0Output 

Type t Current Price 
B4 -1X2 1.2 AMP. $7.95 
B4 -3X5 3.5 AMP. 15.95 
B4-5 5 AMP. 17.95 

Inut 
0-115VAC 0-IO*VDC 
Type t Current Price 
B6-150 150 MA. $1.95 
B6-250 250 MA. 2.95 
B6-400 400 MA. 4.95 
B6-600 600 MA. 5.95 
B6-800 800 MA. 7.95 
B6 -1X2 1.2 AMP. 9.95 
B6-2 2 AMP. 12.95 
B6 -3X5 3.5 AMP. 21.95 
B6-5 5 AMP. 24.95 
B6 -7X5 7.5 AMP. 32.95 
B6-10 10 AMP. 36.95 

put 0-2 Input 
0l80 

Type t Current Price 
B13-4 4 AMP. $54.95 
B13 -7X5 7.5 AMP. 63.95 
B13-10 10 AMP. 69.95 

Full Wave Bridge Types 
Input 

0-36VAC 
Type t 
B2-150 150 MA. 8.98 
B2-220 220 MA. 1.25 
B2-300 300 MA. 1.50' 
B2-450 450 MA. 2.25 
B2-600 600 MA. 2.95 
B2-1 1 AMP. 3.95 
B2-2 2 AMP. 4.95 
B2-3 3 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-6 6 AMP. 10.95 
B2 -7X5 7.5 AMP. 13.95 
B2-10 10 AMP. 15.95 
B2-15 15 AMP. 24.95 
B2-20 20 AMP. 27.95 
B2-30 30 AMP. 36.95 

Output 
0-26*VDC 

Current Price 

CENTER TAPPED TYPES 
Input t 

12--0-12VAC 00-8.VrDC 

Type t 
C1-10 
C1-20 
C1-30 
C1-40 
C1-50 
C1-80 
C1-120 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
80 AMP. 

120 AMP. 

Price 
$7.95 
12.95 
17.95 
21.95 
25.95 
34.95 
46.95 

'Select Proper Capacitor From Li t Shown Below, To Obtain Highe D.C. Voltages Than Indicated. 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 

50/60 Cycles 
Type f Volts Amp,. Price 
XF7X5.4 7.5 4 $2.25 XFIO-18 10 18 3.95 
XFI5-12 15 12 3.95 
TXF36-2 36 2 2.95 
TXF36-5 36 5 4.95 
TXF36-10 36 10 7.95 
TXF38-15 36 15 11.95 
TXF36-20 36 20 17.95 

All TXF Types are Tapped 
to Deliver 32.34; 36 Volts. 

RECTIFIER CHOKES 
Type f Amps. 
HY2 .03 Hy 2 $2.25 
HY3 .03 Hy 3 2.95 
HY5 .02 Hy 5 3.25 
HY8X5 .02 Hy 8.5 7.95 
HY10 .02 Hy 10 9.95 
HY12 .125Hy 12 12.95 
HY15 .015Hy 15 13.95 

VACUUM CAPACITORS 
Standard Brands 

Type t Capacity Voltage Price 
C50-15 50 MMFD. 15 KV. $12.50 
C12-20 12 MMFD. 20 KV. 9.04 
C55-20 55 MMFD. 20 KV. 13.36 
C50-32 50 MMFD. 32 KV. 14.96 
C55-32 55 MMFD. 32 KV. 14.96 
Clips for above.sllver plated, per Pair 3.30 

RECTIFIER CAPACITORS 
CF -13 6000 MFD lOVDC $2.49 
CF -14 3000 MFD 12VDC 1.69 
CF -15 6000 MFD 12VDC 2.95 CF -1 1000 MFD 15VDC .98 
CF -2 2000 MFD 15VDC 1.69 
CF -3 1000 MFD 25VDC 1.69 
CF -4 2X3500 MFD 25VDC 3.45 
CF -5 1500 MFD 30VDC 2.49 CF -6 4000 MFD 30VDC 3.25 
CF -8 100 MFD 50VDC .98 
CF -9 200 MFD 150VDC 1.69 
CF -10 500 MFD 200VDC 3.25 
CF -11 100 MFD 350VDC 2.25 
CF -12 125 MFD 350VDC 2.49 

METERS 
0-1 MA.D.C. Weston #506 2" Rd. Rakehte ease.. ...$2.95 0-15 MA.D.C. Weston #506 2" Rd 2.95 0-30 A.D.C. Weston W/shunt 2%° Rd. Aircraft type.. 2.95 
0-50 A.D.C. Weston #301 3t,¢" Rd. Enclosed shunt... 7.50 0-80 A.D.C. West. W/shunt 234^Rd. Aircraft type... 3.25 0-120 A.D.C. West. W/shunt 2%" Rd. Aircraft type.. 4.95 0-8 V.A.C. G.E. 3%" Round 3.95 0-30 Y.D.C. West. W/shunt 2%" Rd. Aircraft type... .295 

MOTOROLA HEATERS 
Ideal for boats, air- 
craft. foto - dark - 
rooms, trailers, cab- 
ins, trucks, etc. 
The ON -3-24A Heat- 
er is of the internal 
combustion type us- 
ing gasoinie as fuel. 
The unit operates on 
24 VDC and Is ther- 
mo-controlled to use 
minimum electrical 

afaßDower. Self contained 

6-7a7k 
holds 

ofuol 
ra- 

tiowithhour opera- 
tion 00 heat The 
of 15.000 B.T.U. The 

blower, which supplies 125 cubic ft./min. of heated 
air can be used as a cool air circulator during 
warmer weather. Supplied with remote control unit, 
flexible stainless steel exhaust, air duct elbow, and 
spare parts. 

With instruction and maintenance manual. 
Specially priced 

$49.5° 

"A" ELIMINATOR KIT #KC1-10 

A well engineered six volt direct current Dower unit, for Auto Radio and similar service work, has always been in the high priced range. Now, for the first time, we are presenting a fine Quality unit, in kit form, embodying the essential components neces- sary to easily construct an "A" eliminator at a price that will meet with the approval of the most thrifty. We feel sure that this unit will fulfill a long-standing need of every serviceman and tech- nician. This kit is designed to operate from a 115 V.A.C. 50/60 cycle source, and delivers 6 V.D.C., well filtered, at eight amperes, with a peak rating 
of ten amperes. Complete with $ 7 9.50 pictorial diagram Price 1 7 

TO AVOID SHIPPING ERRORS, KINDLY ORDER BY TYPE # ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
It would be impossible to give a complete listing of all our rectifier types. Our engineering staff is at your service to help you work out the application of selenium rectifiers to your specific problems. 
Minimum Order $3.00. 25% Deposit Required on All C.O.D. Shipments. No C.O.D. Orders Accepted Under $25.00. Add 10% for Parcel Post. 

OPAD-GREEN COMPANY 
71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y. 

INSTRUMENTS 
Autosyns-G. E. DC Selsyns-Temperature Indica- 
tors -Pressure Gages -Manifold Pressure Gages - 
Weston Sensitrol Relays - Actuators - Gyros - 
Liquidometer and G. E. Fuel Gages-APS 4 Radar. 
Many others. Write for list. 

MARINE AND ELECTRIC SUPPLY 
Box 201, Point Loma Station, San Diego, Calif. 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lamps. New and 
used. Reasonably priced, satisfaction 
guaranteed. 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York, N. Y. 
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MEMO TO PRESIDENTS 

WHO WATCHED 

THE BAND GO BY! 

HERE'S ONE parade that isn't "all over but the 

shouting" after the band has passed. It's the 

Payroll Savings Plan for the regular purchase 
of U. S. Security Bonds by employees. 

Though the formal spring campaign to sell 
Bonds is over, any company can still move for- 

ward with the parade. Right now thousands of 

companies are putting additional push behind 
their Payroll Savings Plans. Managements of 

many companies that have not yet participated 
are now installing the Plan. 

It's a"look-ahead"plan, that benefits employee, 

company, and nation. Every $3 invested in Bonds 

pay $4 at maturity. Personnel records in the 

plants with active P.S.P. programs show im- 

proved employee attitudes-evidenced by less 

absenteeism and fewer accidents-as the indi- 

vidual's sense of security grows with Bond pur- 

chases. And every Security Bond dollar built up 
in the Treasury retires a dollar of the national 
debt that is potentially inflationary. It means less 

bidding -up of prices. Moreover, Bond buyers are 

better citizens because they have a tangible stake 
in the nation's future. 

It's just as easy to take action now as when the 
campaign was at its height. Just call your Treas- 
ury Department's State Director, Savings Bonds 

Division, and ask for the material that helps to 
get a Payroll Plan started or to keep it rolling. 

The Treasury Department acknowledges with appreciation the publication of this message by 

ELECTRONICS 
This is an official U.S. Treasury advertisement prepared under the auspices of the 

Treasury Department and the Advertising Council. 

258 
August, 1948 - ELECTRONICS 

www.americanradiohistory.com



INDEX TO ADVERTISERS 
Acheson Colloids Corp. 60 
Acme Electric Corp. 202 
Acton Co., Inc., H. W. 201 
Adams & Westlake Co. 46 
Advance Elec. & Relay Co 197 
Aeronautical Communications Equip- 

ment, Inc. 50 
Allied Control Co., Inc. 6 
Alimetal Screw Products, Inc. 201 
Altec Lansing Corp. 216 
American Phenolic Corp. 182 
American Smelting and Refining Co 231 
American Television & Radio Co 195 
American Time Products, Inc. 40 
American Transformer Co. 143 
Amperite Company 219 
Amplifier Corp. of America 223 
Anaconda Wire and Cable Corp 51 
Andrew Corp. 152 
Antara Products Div. General Ani- 

line & Film Corp. 17 
Arkwright Finishing Co. 191 
Armco Steel Corp. 19 
Arnold Engineering Co. 147 
Art Wire & Stamping Co. 221 
Asiatic Corporation 170 
Audak Company 260 
Audio Development Co. 196 
Audio Devices, Inc. 135 
Avimo, Ltd. 177 
Baer Co., N. S 224 
Ballantine Laboratories, Inc. 142 
Barber Labs, Alfred W. 213 
Barnstead Still & Sterilizer Co 220 
Barry Corporation 200 
Belden Mfg. Co. 11 
Bendix Aviation Corp., Pacific Div 219 
Bendix Aviation Corp., Red Bank Div 157 
Bentley, Harris Mfg. Co. 52 
Best Mfg. Co., Inc. 221 
Beta Electronics Co. 222 
Biwax Corp. 223 
Boland & Boyce, Inc.. Publishers 212 
Boonton Radio Corp. 129 
Bradley Laboratories, Inc. 214 
Brook Electronics, Inc. 208 
Brown -Bridge Mills, Inc. 225 
Brush Development Co. 192 
Buck Engineering Co., Inc. 231 
Burnell & Co. 18 
Cambridge Thermionic Corp. 185 
Cannon Electric Development Co 68 
Capitol Radio Engineering Institute 219 
Carborundum Co. 149 
Corby Mfg. Co., Inc. 177 
Carter Motor Co. 208 
Central Sheet Metal Works, Inc 209 
Centralab, Div. Globe -Union, Inc. 

14, 15, 21 
Chicago Transformer, Div. of Essex 

Wire Corp. 39 
Cinch Mfg. Co. - 121 
Clarostat Mfg. Co., Inc. 226 
Cleveland Container Co. 164 
Cohn Corp., Sigmund 214 
Concord Radio Corporation 230 
Condenser Products Co. 22 
Conn, Ltd., C. G. 215 
Continental -Diamond Fibre Co. 42 
Cornell-Dubilier Electric Corp 37 
Cornish Wire Co., Inc. 163 
Coto -Coil Co., Inc. 156 
Cramer Co., Inc., R. W. 146 
Cross Co., H. 231 
Dano Electric Co. 219 
Distillation Products, Inc. 141 
Driver -Harris Co. 58 
Dumont Electric Corporation 193 
Dumont Labs, Inc., Allen B. 166 
Eagle Electronics, Inc. 231 
Eastern Air Devices, Inc. 230 
Eisler Engineering Co. 222, 231 
Eitel -McCullough, Inc. 67 
Electrical Insulation Co., Inc. 189 
Electrical Reactance Corp. 63 
Electricoil Transformer Co. 215 
Electro Engineering Works 231 
Electrons, Inc. 180 
Erle Resistor Corporation 137 
Essex Electronics 259 
Essex Wire Corp. 213 
Fairchild Camera & Instrument Corp 221 
Federal Tel. & Radio Corp. 24, 25 
Ferranti Electric, Inc. 34 
Ford Engineering Co. 222 
Formica Insulation Co. 218 
Frioli, Wm. I. 231 
Gamewell Company, The 201 
General Cement Mfg. Co. 231 
General Ceramics and Steatite Corp 41 
General Chemical Div., Allied Chem - 

teal & Dye Corp. 139 
General Electric Co. 

Apparatus Dept....16A, 16B, 16C. 16D 
Chemical Dept. 27. 127. 227 
Electronics Department 54, 55. 175 

193, 206 

General Industries Co. 
General Radio Co. 151 
Graphite Metallizing Corp. 206 
Gray Research & Development Co , 

Inc. 205 
Hansen Mfg. Co., Inc. 207 
Hardwick, Hindle, Inc. 174 
Harvey Radio Company, Inc 211 
Hathaway Instrument Co. 190 
Haydon Manufacturing Co., Inc 188 
Helipot Corp. 155 
Hewlett-Packard Company 159 
Hexacon Electric Co. 200 
Hudson Wire Co. 181 
Hytron Radio &,Electronics Corp 61 
Imperial Tracing Cloth 215 
Indiana Steel Products Co. 59 
Instrument Electronics 207 
Instrument Resistors Company 213 
Insulation Manufacturers Corp. 125 
International Machine Works 223 
I -T -E Circuit Breaker Co 26 
Jensen Manufacturing Co. 53 
Jones Div., Howard B., Cinch Mfg. 

Co. 197 
Kahle Engineering Co. 231 
Karp Metal Products Co., Inc. 35 
Kay Electric Co. 153 
Kenyon Transformer ('o.. Inc 209 
Rester Solder Co 199 
Iieuffel & Esser Co. 3 
Kinney Mfg. Co. 179 
Kobzy Tool Co. 181 
Kolisman Instrument Div., Square 1) 

Co. 45 
Kurman Electric Co., Inc. 223 
Lampkin Laboratories, Inc. 231 
Lapp Insulator Co., Inc. 47 
Leach Relay Co. 166 
Lear, Inc. 162 
Lenkurt Electric Co. 204 
Leru Laboratories, Inc. 221 
Lewis Engineering Co. 210 
Linde Air Products Co. 189 
Littelfuse, Inc. 209 
London Gramophone Corp. 12 
Macallen Co. 194 
Makepeace Co., D. E. 168 
Mallory & Co., Inc., P. R. 70, 123 
Marion Electrical Instrument Co.... 2 
McGraw-Hill Book Co. 232 
Measurements Corporation 204 
Mica Insulator Co. 48, 49 
Milford Rivet & Machine Co 198 
Millen Mfg. Co., Inc., James 198 
Mitchell -Rand Insulation Co., Inc 44 
Mosinee Paper Mills Co. 148 
Mycalex Corporation of America. 62 
National Co., Inc. 229 
New Hampshire Ball Bearings, Inc 221 
New York Transformer Co., Inc..169, 171 
North American Philips Co., Inc. 

Inside Front Cover 
Nothelfer Winding Laboratories 224 
O'Neill -Irwin Mfg. Co. 210 
Ohmite Mfg. Co. 32A, 3211 
Panoramic Radio Corp. 211 
Paramount Paper Tube Corp 217 
Phillips Screw Mfrs. 43 
Pickering & Co., Inc. 187 
Polarad Electronics Co. 225 
Potter Instrument Co., Inc. 210 
Precision Apparatus Co., Inc 202 
Precision Paper Tube Co 205 
Presto Recording Corp. 32 
Progressive Mfg. Co. 193 
Pyroferrie Co. 220 
Quaker City Gear Works, Inc 176 
Bacon Electric Co., Inc. 20:; 
Radio Corp. of America 13, 30. 197 

Back Cover 
Radio Receptor Co., Inc. 50 
Railway Express Agency, Air Ex- 

press Div. 181 
Raytheon Mfg. Co. 133, 100 
Reeves -Hoffman Corp. 188 
Revere Copper & Brass, Inc 2.0 
Rex Rheostat Co. 231 
Robinette Co., W. C. 217 
Rockbestos Products Corp. 28 
Rubicon Co. 212 
Ruby Chemical Co. 197 
Sams & Co., Inc., H. W 189 
Scientific Electric Div. of "S" Corru- 

gated Quenched Gap Co. 229 
Scintilla Magneto Div., Bendix Avia- 

tion Corp. 150 
Seeburg Corp., J. P. 36 
Shallcross Mfg. Co. 173 
Sherron Electronics Co. 57 
Shure Brothers, Inc. 178 
Sillcocks-Miller Co. 228 
Sola Electric Co. 64 
Solar Manufacturing Corporation 66 
Sorensen and Co., Inc. 31 
Specialty Battery Co. 230 
Spectra Products 231 
Spellman Television Co., Inc. 205. 219 

NEW! 

I. F. 
TRANSFORMER 

Latest Design 
(ENTIRELY NEW) 

SPECIFICATIONS 

Top Tuning 

Solder Terminals 

Suitable for high 
Temperatures 

Wound to your 
Electrical 
Specifications 
3/4" x 3/4" x 2" high 

ESSEX 
ELECTRONICS 
Berkeley Heights, New Jersey 

ELECTRONICS - August, 1948 259' 

www.americanradiohistory.com



VERTICAL 

LATERAL 

Studio 99 

Studio 81 
other models 

for every purpose 

The finest performing reproducers-barring none 

"The Standard by Which Others Are Judged and Valued" 

MUSIC CRITIC AND 

REVIEWER OF RECORDS 
utes 

"My new AUDAX 
repr I have 

better than anything 

- anywhere." 

A RADIO STATION "Received the SA -79 AUp units and are very well satisf with them. They are much be than anything we have used." 

RADIO STATICN: Our experience 
with TUNED -RIBBON lateral re- 
production compels us to seek 
improvement in our vertical re- 
production as well, by a change 
to your STUDIO -99. Please ship 
us one. 

"Can you do us a big favor and 

ship duplicate TUNED -é BO 
e 
N 

order Thursday sure. 

your biggest boosters." 

"The new AUDAX units he seen hard service, being handy by people who mishandle there, but they keep on delivern9," 

Meets every requirement " 

NO INTER -MODULATION DISTORTION 

Your EARS will easily know the difference! 

What is the life of a "Permanent" needle? Write for Complimentary 
Pamphlet on this important subject. 

AUDAK COMPANY 
500 Fifth Avenue New York 18 

"Creators of Fine Electro -acoustical Apparatus since 1915" 
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Many people realize and take advantage of the fact that "the tough ones 
go to UTC." Many of these "tough ones," while requiring laboratory preci- 
sion, are actually production in quantity. To take care of such special re- 
quirements, the UTC Laboratories have o special section which develops 
and produces production test equipment of laboratory accuracy. The few illus- 
trations below indicate some of these tests as applied to ci group of units 
used by one of our customers in one production item of equipment: 

The component being checked here is o dual saturable reactor where the test and 
adjusting conditions necessitate uniformity of the complete slope of the saturation 
curve. The precision of this equipment permits measuring five widely separated points 
on the saturation curve with saturating DC controllable to .5% and inductance to .5%. 

Servomechanisms and similar apparatus depend, to a considerable degree, on phase 
angle operation. The transformer adjusted in this operation requires an accuracy 
of .05 degrees phase angle calibration uncer the resonant condition of application. 
With wide change in voltage and temperature range from -40 to +85 degrees C., 
the phase angle deviation cannot exceed .2 degree. To effect this type of stability, 
specific temperature cycling and aging methods have been developed so that 
permar ent stability is effected. 

This te,t position involves two practical problems in a precision inductor. The unit 
shown s adjusted to an inductance accuracy of .3%, with precise (high) Q limits. 
It is then oriented in its case, using a test setup wh'ch simulates the actual final 
equipment so that minimum inductive coupling will result when installed in the 
final equipment. 

The hermetic sealing of transformers involves considerable precision in manufac- 
turing processes and materials. To assure consistent performance, continuous sam- 
pling of production is run through fully automatic temperature and humidity cycling 
apparatus. It is this type of continual production check that brings the bulk of 
herme is sealed transformers to UTC. 

150 VARICK STREET V NEW YORK 13, N. Y. 
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y., CABLES: 
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The world's most modern tee plant 
RCA, LANCASTER, PA. 

by automatic mass production at RCA, Lancaster 

THE STORY OF LANCASTER focuses dramatically 
on an elaborate arras of automatic tube machinery 

for the mass production of television kinescopes. These 
intricate machines were conceived, designed, and built 
by RCA engineers as the answer to the problem of 
producing the vast quantities of kinescopes, at pro- 
gressively lower cost, that are so vital to the rapid 
expansion of television. 

Today this highly automatic equipment-unique in 
the tube manufacturing industry-is turning out better 

., 

10 -inch kinescopes at the unprecedented rate of more 
than one a minute! 

Now, in anticipation of television's continued 
growth, RCA is embarked on a million -dollar expan- 
sion program at Lancaster that will double present 
kinescope output . . . another step in RCA's con- 
tinued leadership in the development and manufacture 
of high quality tubes at low cost. 

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 

TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
HARRISON, N. J. 
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