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ZvEo o_ RN 
testing methods 
insure reliability 

RMC DISCAPS 

The proved reliability of RMC DISCAPS is a 
primary reason why their use is specified by 

leading manufacturers of electrical 
and electronic products. RMC insures this 

reliability with modern testing methods 
that provide a thorough check on power factor, 

capacity, leakage, and breakdown. 

' 

RMC. 
]F 
.01 o. 

For a ceramic capacitor with superior 
frequency stability specify RMC's Type JF DISCAPS. 

They extend the capacity range of the 
RETMA Z5F type between +10° and +85° C and 
meet Y5S specs between -30° and +85° C. 

If you use conventional or specialized capacitors 
investigate all the advantages offered 
by RMC. Write today on your company 
letterhead for complete information. 

DISCAP 
CERAMIC 

CAPACITORS 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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ELECTRONIC 
INDUSTRIES 

& TELE-TECH 

Vol. 15, No. 10 October, 1956 

FRONT COVER: This artistic rendition, heralding our fourth annual round -up of printed circuit 
feature articles and latest developments, might be termed "an electron's view of printed 
circuits." Actually, this presentation is a close -up of a military printed circuit package as 

manufactured by Sanders Associates Inc., Nashua, New Hampshire. The complete unit measuring 
21/4 x 1% x 21/2" contains 4 subminiature tubes, 15 resistors, 21 capacitors, 5 slug tuned i -f coils, 

3 chokes, 2 coaxial r -f connectors and 2 six contact plugs. It meets MIL 5422 vibration specs 

and operates up to 125° C. 

MONTHLY NEWS ROUND -UP 
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Electronic Industries News Briefs 35 
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Potting Methods for Variable R -F Inductors K M Miner 64 
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NEW KAHLE FACILITIES 
Kahle paces the growth of electronics 
... anticipating your increasing needs for 
precision glass, wire and metal working 
machinery and equipment. New Plant # 2 
increases present shop area over 300 %. 

NEW KAHLE SERVICES 
Enlarged services help solve your most difficult 
machinery and equipment requirements. Faster 
delivery will be available on all standard types ... 
added manufacturing facilities mean greater 
economy for you ... increased laboratory and 
experimental facilities, tool 

w mr 

NEW KAHLE DESIGNS 
Kahle's growth places greater emphasis on its engi- 
neering capabilities ... increased numbers of the most 
modern machine designs are now available to you 
. . . designs that are shaping tomorrow's electronics. 

FAMOUS KAHLE PRECISION 
Kahle's exacting precision and meticulous workmanship are 
progressing, too ... the cornerstone of a 25 -year old reputation, as 
the world's largest manufacturer of specialized machinery 
and equipment for the electronic, glass and related industries. 
Need production equipment? "Call -on- Kahle." 

Tell us about your specific requirements and problems. 

KAM IL E 
ENGINEERING COMPANY 
GENERAL OFFICES: 
1322 SEVENTH STREET, NORTH BERGEN, N. J. 

PLANTS: 
SEVENTH STREET, NORTH BERGEN, N. J. 

HUDSON AVE., UNION CITY, N. J. 

AUTOMATIC VALVE -LESS 
EXHAUST MACHINE 

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS 

2 For product information, use inquiry card on page 113. ELECTRONIC INDUSTRIES & Tele -Tech October 1956 
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Facts and Figures Round -Up 
October, 1956 
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ELECTRONIC 
INDUSTRIES TOTALS 

RADIO & TELEVISION RECEIVER 

PRODUCTION 
1951 -1956 

RADIO SETS 

-.RADIO SETS 

1951 
J,F,M,A,M,J, ,5,0,8,0 

TELE VISION SETS 

VA i 11111111r'I 

_,_ _ -I_ -,. - -\ I 
TELEVISION SETS* 

1952 ' 1953 1954 
,M,J,J,A,5,0,N,D 

1955 1956 
D J,F,M,A,M.J,J,A 

THE NATION'S WORK FORCE 

OPERATIVES, SALES, 
CLERICAL, SERVICE 

52% 

From "The Skilled Work Force of the United 
States. " -U, S. Dept. of Labor. 

GOVERNMENT ELECTRONIC 
CONTRACT AWARDS 

This list classifies and gives the value of electronic 
equipment selected from contracts awarded by 
government ogencies in May 1956. 

Amplifiers 
Batteries, Dry 
Cable Sets 
Chargers, Battery 
Connectors 
Crystal Units 
Echo Boxes 
Filters, R. F. 

Generators, Electrical 
Generators, Signal 
Kits, Avionic Modification 
Kits, Modification 
Kits, Radar Modification 
Meters 
Power Supplies 
Radar Components & Spares 
Radio Receivers 
Radio Transmitters 
Rectifiers, Metallic 
Relays 
Resistors 
Simulators 
Sonar Equip. 
Switches 
Syncros 
Teletype 
Television Equip. 
Transformers 
Tubes, Electron 
Tubes, Klystron 
Wire & Cable 

ELECTRONIC INDUSTRIES 

210,294 
224,789 
151,609 
564,448 

29,252 
28,656 

149,370 
25,170 

10,411,423 
310,426 

4,929,246 
772,596 
71,365 
63,817 
76,605 
55,000 

2,396,969 
778,286 
245,953 
55,853 
63,500 

800,000 
121.133 
72.746 

155.293 
65.762 
72,299 

156.432 
1,579,156 

175.344 
1,205,889 

& Tele -Tech 

Year 

ELECTRONIC TEST EQUIPMENT SALES 

Factory price of 
products shipped 

Estimated retail 
value 

2000 
900 
BOO 

700 

600 
500 - 
400 g" 

500 

200 g' 

1100 

000 
900 K 
sou i 
700 W 

600 

500'' 
400 
300 

200 
100 

Estimated 
purchases by 
radio & tv 
servicemen 

1947 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

$ 54,805,000 
87,032,000 

139,202,000 
152,565,000 
158,000,000 (est.) 
174,000,000 " 
190,000,000 
207,000,000 
222,000,000 
239,000,000 
254,000,000 " 

From o report by Jerome D. Braverman of 
Argeles S, Calif. 

$ 78,000,000 
124,000,000 
199,000,000 
218,000,000 
226,000,000 
248,000,000 
271, 000, 000 
295,000,000 
317,000,000 
341,000,000 
362,000,000 

Industrial Marketing Assoc., 635 South 

$37,000,000 
38,000,000 
40,000,000 
43,000,000 
44,000,000 

Kenmore Ave., Los 

Distribution 

Over 500 
Employees* 
150 to 500 
Employees* 
50 to 150 
Employees* 
15 to 50 
Employees* 
Under 15 

Employees* 

Totals 

of Numbers of Producers of Electronics Test 
by Employment Size Groups 

Group A' Group B' Group C' 

3 

8 

16 

26 

78 

81 

3 

12 

43 

43 

101 

9 

20 

51 

80 

Instruments 

Totals 

3 (1 %) 

II (4 %) 

37 (14 %) 

89 (34%) 

122 (47%) 

262 100% ) 

Distribution of Annual Dollar Volume of Electronics Test 
Instrument Producers by Employment Size Groups (000.000 added) 

Over 500 
Employees* 
150 to 500 
Employees* 
50 to 150 
Employees* 
15 fo 50 
Employees* 
Under 15 

Employees* 

Totals 

Group A' 

$31 (20 %) 

$30 (19 %) 

$17 (11 %) 

$ 9 (6%) 

$ 3 (2 %) 

Group B Group C' Totals 

$14 

$ 7 

$ 5 

$90 (58 %) $41 (26 %) $26 (16 %) 

$31 

$41 

$43 

$30 

$12 

(20 %) 

(26 %) 

(27 %) 

(19%) 

(8 %) 

$157 (100 %) 

Engaged in Electronics Test Instrument Production. 
'Group A. General -purpose Electronics Test Instrument production comprises more than hall of the 

firm's total activity. 
'Group B. General -purpose Electronics Test Instrument production comprises less than hall of the firm's 

total activity; however, other products ore closely related in terms at manufacturing facilities and 
production experience. 

3Group C. General -purpose Electronics Test Instrument production comprises less than holf of the 
firm's total activity; other products are of o different nature in terms of manufacturing facilities and 
production experience. 

From "The General- Purpose Electronics Test Instrument Industry " -U. S. Dept. of Commerce. 
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CLAS ' LUS 

THERE IS ONLY ONE MAGNET WIRE 

WITH AN EXTREMELY HIGH SPACE FACTOR 

CAPABLE OF SUCCESSFUL, 

CONTINUOUS OPERATION AT 

250 °C 
CEROC is an extremely thin and flexible 
ceramic insulation deposited on copper 
wire. This ceramic base insulation is un- 
affected by extremely high temperatures. 
Thus, in combination with Silicone or 
Teflon overlays, Ceroc insulations per- 
mit much higher continuous operating 
temperatures than are possible with ord- 
inary insulations. 

There are three standard Ceroc Wires: 
Ceramic Single -Teflon and Ceramic 
Heavy -Teflon for operation at 250 °C. 
feature unique characteristics of flexi- 

bility, dielectric strength and resistance 
to moisture. They have been used suc- 
cessfully to 300 °C in short time military 
applications. Ceramic Single -Silicone, for 
200 °C application, pairs the ceramic 
with a Silicone reinforcement to facilitate 
winding. 

All three Ceroc Wires have far supe- 
rior cross -over characteristics to all - 
plastic insulated wire -all provide an 
extraordinarily high space factor that 
facilitates miniaturization with high -reli- 
ability standards. * * * * 

IR 

RR 

COMPARATIVE SPACE FACTOR OF MAGNET WIRES 

Mann 
S00 (SOLID RARI 

__ 
7R, 

__ 
R ARf R SOUARf __ _ lAY) 

,-... 'MIME' - ' 3`i. i ', \\\í`!a 
2.1.;:.%,---- 
-4..,7::: 

_ _ 

\. \ 7 "\a \\\ 
- = l , I!9 
- ST .11C Man 

IR 24 RA SD 36 40 44 
AWG WIRE SIZE 

IT IS SPRAGUE'S ... 

CERAMIC 

INSULATION r 

CERAMIC 

A INSULATION 

TNIN 

SILICONE 

EILM 

CERAMIC INSULATED MAGNET WIRE 

CERAMIC 

INSULATION 7 
SINGLE 

TEFLON 

OVERLAY 

CERAMIC SINGLE.SIIICONE CERAMIC 51NG1ETEEION CERAMIC NEAVY.TEFLON 

DOUBLE 

LIPTON 

OVERLAY 

FOR COMPLETE ENGINEERING 
DATA ON CEROC WIRES, 

WRITE FOR BULLETIN 400A. 

ENLARGED CROSS- SECTIONS OF CEROC' COPPER MAGNET WIRE 

SPRAGUE ELECTRIC COMPANY 

4 For product information, use inquiry card on page 113. 

233 MARSHALL ST. NORTH ADAMS, MASS. 
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l"f ie Is 

As We Go To Press... =__=_____ 

Dr. John P. Hagen, Director of Project VAN- 
GUARD, shown with first full -scale model 

of the scientific earth satellite. 

First Earth Satellite 
Model Is Displayed 

Closely resembling the real satel- 
lite, the first full -scale model of the 
scientific earth satellite has been 
publicly shown. So light a small 
child could easily lift it, the model 
is complete with antennae and was 
fabricated to meet requirements for 
scientific experiments to be per- 
formed during the International 
Geophysical Year (July 1, 1957, to 
Dec. 31, 1958). 

Model measures 20 in. in diam- 
eter and is made of mirror- bright 
metal. Actual satellite will be 
launched sometime during the IGY 
as part of America's scientific pro- 
gram, and will be instrumented to 
relay scientific information. 

Dr. John P. Hagen is Director 
of Project VANGUARD, which has 
been undertaken by the Dept. of 
Defense in cooperation with the re- 
quest of the U. S. National Com- 
mittee for the IGY, established by 
the National Academy of Sciences, 
and with the National Science 
Foundation, sponsor of U. S. par- 
ticipation in the IGY. The Naval 
Research Lab, Washington, built 
the model and is responsible for the 
technical program and launching 
of the satellite. 

Talk -See Telephone Uses Regular Wires, 
Features Playing -Card Sized Screen 

People can now see each other while they're talking on the telephone - 
or, "Picture- Phone" -which has been developed by AT &T's Bell Labs in 
Murray Hill, N. J. 

Technicians said it is the first 
system of its kind to use a pair of 
ordinary telephone wires, and that 
it has been in operation on an ex- 
perimental basis between New York 
and Los Angeles. Only one other 
line, consisting of a pair of wires 
like the regular telephone line, 
would have to be installed on the 
user's premises to carry the pic- 
ture. 

A new picture is displayed every 
two seconds on the 'phone, where- 
as TV sends 30 pictures a second. 

Air Force Asst. Secy. 
To Speak at Aero Meet 

Principal speaker at the 3rd 
Annual Banquet of the East Coast 
Conference on Aeronautical and 
Navigational Electronics on Oct. 29 
in Baltimore will be Richard E. 
Horner, Acting Asst. Secretary of 
the Air Force (Research and De- 
velopment). An Air Force veteran 
of World War II, Mr. Horner is 
expected to discuss policy matters 
and certain relationships between 
the Air Force and the electronics 
industry. 

WHIRLY BIRD in 
action shows heli- 
copter as self -con- 
tained flying TV sta- 
tion for possible use 
during major naval 
operations. Airborne 
TV was developed 
for Navy by Philco 
Corp., Philadelphia. 

The 'phone picture sends a smaller 
and less detailed image; head, 
shoulders and facial expression are 
readily apparent. 

To get a picture, it may be dialed 
like an ordinary telephone call, 
provided the switch on the picture 
equipment is on at both ends of the 
line. If the switches are off, the 
call will be completed without pic- 
tures. A caller checks his position 
in front of the camera's lens by 
looking into a visual guide. 

Devised by Winston E. Kock, 
Floyd K. Becker, R. L. Miller and 
others at Bell Labs, the Picture - 
Phone is considered commercially 
feasible because of the ease of 
equipment installation. 

To be made more compact than 
the present experimental apparatus, 
the talk -see telephone is a box -like 
unit 8x15x20 in., with a camera 
lens above the small picture tube. 
The telephone remains as a sepa- 
rate integral unit. 

Now in three separate units, an 
advanced model of the Picture - 
Phone is in one unit. 

More News on page 9 
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Saylor Fibre Co. 
says. 

Using 

Revere Rolled Copper 

we are able to produce 

superior copper -clad 

laminates! " 

REVERE 

COPPER AND BRASS INCORPORATED 
Founded by Paid Revere in 1801 

230 Park Avenue, New York 17, N.Y. 
Mills: Baltimore, Md.; Brooklyn, 
N. Y.; Chicago, Clinton and Joliet, 
Ill., Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, 
Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Dis- 
tributors Everywhere. 

6 For product information, use inquiry card on page 113 . 

At the top of the page opposite is a section of an 
etched printed circuit enlarged 10 times. These par- 
ticular lines are of .008 thickness, spaced .012 apart. 
They show the kind of printed circuits obtainable by 
combining Revere Rolled Printed Circuit Copper and 
Taylor laminates. Note the fine line etching, the close 
spacing and the sharp definition of the edges ... the 
smoother surface (freer from pits, pinholes and im- 
perfections) ... the more uniform thickness with no 
sacrifice of conductivity. Results -consistently satis- 
factory etching at better production rates. 

Laminators and users alike also have found that 
Revere Rolled Copper produces no peaks or valleys, 
that its smooth, hard surface of uniform density 
permits resist to clean off easily for there are no pores 
to hold resist and cause trouble when soldering. 

They have noted, too, that Revere Rolled Copper is 
free from oxidation as it comes from the mill and is 
without lead inclusions. And because of its clean 
surface, fluxes wet readily, while in the automatic 
soldering operation it makes possible a uniform solder 
coat every time free of skips or bald spots. 

Those are the very reasons why you should insist 
that Revere Rolled Copper be used when ordering 
blanks from your laminator. It is available in unlimited 
quantities in standard coils of 350 lbs. in widths up to 
38" and in .0015 and .0027 gauges, weighing approx- 
imately 1 oz. and 2 oz. per square foot. Revere Rolled 
Copper exceeds requirements of standard specifications 
and meets ASTM B5 specification for purity with 
99.9% minimum. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 
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PHOTO SHOWING SECTION OF CIRCUIT enlarged 
10 times was made directly from panel and is 

UNRETOUCHED. 

SECTION OF CIRCUIT ENLARGf_í 
10 TIMES to Show how 

even finest lines are freer from pits, Pinholes and other imper- fections when Revere Rolled Copper is used in Copper- clad laminates: 
Note 

definition of n 
sharp 

dges of the line line of, 008 Mu- kness space only 012 apart 

REVEfi'.E Ra1.! . 

r a hard 
; , assures 

wear -resistant 
surface for sliding contact spots such as this ',Witch Takes plating if needed 

WITH kEVERE ROLLED 
COPPER smoother, more uniform surfaces of the most in- tricate patterns are assured. This means continuous, positive 

sacrifice Contact without of conductivity. 

ABOVE PANEL IS ACTUAL PHOTO OF LAMI- 
NATE BY TAYLOR FIBRE CO., Norristown, Pa. and 
La Verne, Calif., using Revere Rolled Printed Circuit 
Copper. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 For produc nformation, use inquiry cord on page 113. 7 
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SWEEP Wide Bands In One SWOOP 

-+0.5 db 

0.2 mc .. 1.1._ ..I .. . ::::; .. H...t' - ,..A.,.....et.r ,. _ 

275 mc 

stimm mum .. 
UMW 

..P Ir. .wttwRtwqDrtiwwr= 
NAM . 

- 

with 

J ERRO ID'S 
NEW 

W -1 -D -E 
BAND 

SWEEP 

GENERATORS 

MODEL 900 
For laboratory or production tests where unusual versatility, high 
stability and extreme constancy of output are essential in accurate 
sweep frequency measurements. 
Supplies a sweep signal at any frequency from 0.2 mc to approxi- 
mately 1000 mc with sweep width; as high as 300 mc or as low as 
0.1 mc. 

Center 
Frequency: 

CIFICATIONS: 
VHF Range UHF Range 
Continuously 
Var. 0.2 mc to 
275 mc. 

Continuously 
Var. 275 mc to 
1000 mc. 

Sweep Continuously Continuously Var. 0.1 mc 
Width: Var. 0.1 mc to min. to max. of 100 mc 

275 mc. at 275 mc cent; 
300 mc at 1000 mc cent. 

Source Impedance: '75 ohms -VSWR lese than 1.2 

Output Voltage: 0.3 V rms 0.3 V rms 

Max. Output Voltage Variation at Max, weep 
±0.5 db +3.0 db 

Frequency Modulation: 60 Cycle Sinusoidal 

'(50 ohm Model available on special order) 

Models 95 and 220 

price $375.00 f.o.b. 

This model available on special order 
covering any frequency range from a 

minimum of 1.0 mc to a maximum of 
220 mc with maximum sweep devia- 
tion of approximately 5 to 1. 

c 
Till l 

Model 900 -" 
Internal De actor 
Internal Oscilloscope Preamplifier 
Internal Filter 
Internal Marker Amplifier 
Output AGC controlled 

a 

o 

B. 

price $1120.00 f.o.b. plant 

MODEL 220 
A rugged portable unit that supplies a sweep 
signal at any frequency from 50 mc to 225 me 
with sweep widths as high as 175 mc and as 
low as 2.0 mc. Output voltage is 0.7 volts rms 
(into 75 ohms) with a variation at maximum 
sweep widths of +0.5 db. 

MODEL 95 
Same mechanical features as 220. Frequency 
range from 22 mc to approximately 110 mc. 
A high voltage output of 1.5 volts rms is main- 
tained across this band to within +0.5 db. 

Ideal for laboratory or field use 

SPECIFICATIONS OF MODELS 220 and 95: 
Frequency Range: Model 95 -22 mc to 95 mc Continuously Variable 

Model 220 -54 mc to 220 mc 
Sweep Range:Continuously var. from o min.of 2.0 mctomax.Sweep deviation approx. 5tol ronge. 
RF Output Response: Model 95 -1.5 Volts flat across a 70 mc-AGC controlled 
(75 ohms load) Model 220 -0.7 Volts flat across a 165 mc-AGC controlled 
Horizontal Sweep Output: Sine voltage of 60 cps. Complete phasing over a range of 360 

degrees is provided. Internal blanking provided. 

L E C T R O N I C S 

O R PORATION 
23 ILADELPHIA 3, PENNSYLVANIA 

8 For product information, use inquiry card on page 113. ELECTRONIC INDUSTRIES & Tele -Tech October 1956 
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As We Go To Press 

Signal Corps Sets Up 
Data Processing Net 

Formal operation of a giant elec- 
tronic computer as the basis of the 
Army Signal Corps' computer -com- 
munications system for signal sup- 
ply management has begun at the 
Army's Signal Supply Agency in 
Philadelphia. 

Designed by IBM, the computer 
is a key element of the electronic 
data processing network that han- 
dles requisitions, stock control, and 

Operating computer's master control console 

other data pertaining to signal 
supplies for the entire U. S. Army. 
The network provides high -speed 
control of global logistical opera- 
tions of signal supplies to and from 
the focal point in Philadelphia. 

The computer can make 30,000 
logical logistical decisions per sec- 
ond, and can make 8,400 additions, 
or 1,200 multiplications, per second. 
Every minute it can process 8,000 
tabulating cards. 

More than 150,000 items of sig- 
nal communication equipment and 
supplies can be accounted for and 
controlled daily; such supplies are 
stored in U. S. and overseas depots 
in 40 different categories. 

Information made available to 
the computer is memorized and 
stored on reels on magnetic tape, 
101 /2 in. in diameter. Stored data 
are continuously available, and can 
be reproduced at electronic speeds, 
says the Signal Supply Agency, 
which added that the computer will 
be in continuous operation at its 
Philadelphia headquarters. 

More News on page 12 

ELECTRONIC SHORTS 
A fast computer, the Univac Scientific 1103A, is being used on developmental 
work of inter -continental ballistic missiles by Lockheed's Missile Systems Div., 
Van Nuys, Calif. For highly complex problems and rapid solutions, the computer 
is said to be the first of its kind. 

Sylvania Electric Products, Inc., recently opened a new electronics plant at 
Hillsboro, N. H., to expand manufacturing in the transistor and diode field. 

Dr. James Hillier, Chief Engineer of Commercial Electronic Products, RCA, 
Camden, addressed the 1st European Regional Conference on Electron Micro- 
scopy at the Karolinska Inst., Stockholm. 

George and Zolton Haydu have formed Haydu Electronic Products, Inc., 1426 W. 
Front St., Plainfield, N. J., having purchased certain assets and equipment from 
Haydu Bros. of N. J., subsidiary of Burroughs Corp. 

Glenn L. Martin Co., Baltimore, received Air Force contract in excess of $4,- 
000,000 for modification of TM -61 Martin Matadors, a guided missile for opera- 
tional use. 

"Big Maggie," a magnetron designed and developed by Westinghouse's Elec- 
tronic Tube Div., Elmira, N. Y., is at the heart of the longest -range radar to be 
installed on shipboard. The powerful radar set is on the Cruiser "Northamp 
ton," a Navy command vessel for directing firepower of a task force. 

Use of an Electronic Dew Point hygrometer will help control telltale "condensa- 
tion trails" of jet airplanes, a factor of military importance. This miniature 
electronic instrument, developed by Burton Mfg. Co., Santa Monica, is being 
produced for the Air Force and is expeeted to make significant advances in the 
study of high altitude meteorology. 
American Management Assn., New York, is sponsoring conferences on admin- 
istration of research and development: Oct. 18 -19, Hotel Statler, New York; 
and March 25 -27, 1957, Palmer House, Chicago. 

Radio Receptor Co., Inc., Brooklyn, has developed a miniature, lightweight radar 
beacon designed to enable ground crews to track a guided missile in flight. 
Device, called Radar Beacon, AN /DPN -43, weighs 21,E lbs. and is the size of a 
jelly jar. 
Twenty -one educational TV stations are on the air in 18 states across the 
country, and three more expect to start this year: WHYY -TV, Philadelphia; 
WETV, Atlanta; and WIPR -TV, San Juan, Puerto Rico. 

Westinghouse is introducing a line of 14 -in. portable TV receivers in solid and 
two -tone colors this Fall. 
RETMA, Washington, has announced these committee chairmanship appoint- 
ments: Paul V. Galvin, to RETMA Organization and to Annual Awards; Robert 
S. Alexander, TV Committee; and W. R. G. Baker, President of RETMA, to 
head the Special Committee on Frequency Allocations. 
British retail sales of radio and TV receivers decreased during the first half of 
this year as against 1955: TV sets were off 14%, and radio sales dropped 19% 

The Saudi Arabian Government has sanctioned the import of TV sets by Saudis 
There are already a large number owned by Americans in the country. 
Canadian production and sales of TV receivers are declining slightly in 1956. 
Sales dropped from 196,000 to 166,000 in the first four months of 1956. Nearly 
40% of Canadian homes were equipped with TV sets in 1955. 

Bell Telephone, Arma Div. of American Bosch Arma Corp., Ramo- Wooldridge, 
and Fairchild are among the firms participating in the Air Force Ballistics 
Missile Program, which includes Atlas, Titan and Thor. 

National Science Foundation, Washington, announced first of a series of grants 
in support of computation centers and research in numerical analysis. Grants 
totaling $135,000 have gone to: Calif. Inst. of Tech.; M. I. T.; Oregon State; 
Univ. of Washington; and Univ. of Wisconsin. 

ACF Industries, Inc., New York, has established a Missiles Group to coordinate 
activities of several divisions in the field. 

Dr. Floyd A. Firestone, inventor and consulting physicist, will receive the 
Edward Longstreth Medal of The Franklin Institute, Philadelphia, on Oct. 17, 
at Annual Medal Day ceremonies for his invention and development of the ultra- 
sonic reflectoscope. 
RETMA, Washington, has formed a Computing and Data Processing Systems 
Section as part of its Technical Products Div. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 9 

www.americanradiohistory.com

www.americanradiohistory.com


NERA C 
SIGNAL 

GENERATOR 
Replaces 2 or more 

present -day 

signal generators 

normally required 

to cover 

C and X bands 

(4,200- 11,000mc) 

The new Polarad MSG -34 outperforms all existing signal generators both in frequency cover- 

age and ease of operation. In all respects, it is the most efficient and economical instrument 

to generate frequencies between 4,200 and 11,000 me at high power level. 

By means of a unique design utilizing Polarad's exclusive UNI -DIAL control, Ultra- Broadband 

Frequency Coverage has been achieved in one completely integrated unit. Reflector voltages 

are automatically tracked while tuning continuously. Frequency is read direct from an expanded 

linear dial, eliminating the need for mode charts or slide rule interpolations. 

Because of its operational simplicity and ultra broadband coverage, the MSG -34 will save 

valuable engineering and production -line man -hours. 

AVAILABLE ON EQUIPMENT LEASE PLAN 

ELECTRONICS CORPORATION 
43 -20 34th STREET, LONG ISLAND CITY 1, N. Y. 
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one continuous control 
4,2uO-11,uUOmc 

;"! \ _ 

UNI- DIAL 

Immediate 
Maintenance Available by 
Field Service Specialists 

I Features: 

Automatic power level control 

1 milliwatt output 

UNI -DIAL tuning 

Internal pulse modulation: 10 to 10,000 pps. 

Internal square wave modulation: 

10 to 10,000 pps. 

Pulse rise and decay time 0.1 f, sec. 

Non -contacting choke in oscillator 

Provision for external 

pulse, multiple pulse 

Unitized construction. 

Specifications: 

Frequency Range: 
4,200 me to 11,000 me 

Frequency Accuracy: 3- 1% 

Power Output: 
1 milliwatt (0 dbm) 
calibrated 

Attenuator Output Range: 
0 dbm to -127 dbm, 
0.223 volts to 0.1 

microvolt, 
(directly calibrated). 

Attenuator Output 
Accuracy: ± 2 db from 

O to - 127 dbm 

Output Impedance: 
50 ohms nominal. 

Output VSWR: 2:1 maximum 

Internal Pulse Modulation: 
Width: 0.2 to 10 micro. 

seconds. 
Repetition Rate: 10 to 

10,000 pps 
Delay: 2 to 2,000 micro- 

seconds. 
Sync: internal, external - 

pulse or sine wave. 
Rise Time: 0.1 microsecond 

as measured between 
10% and 90% of maxi- 
mum amplitude of the 
initial rise. 

Decay Time: 0.1 micro- 
second as measured be- 
tween 10% and 90% of 
maximum amplitude of 
the final decay. 

modulation, sine wave 

Internal Square Wave: 
Rate: 10 to 10,000 pps. 
Symmetry: ± 5 

Sync: Internal 

Internal FM: 
Type: Linear sawtooth. 
Frequency Deviation: 

5 me minimum. 
Rate: 10 to 10,000 cps. 
Synchronization: Internal 

or external, pulse or 
sine wave. 

External Pulse Modulation: 
Polarity: Positive or 

negative. 
Rate: 10 to 10,000 pps. 
Pulse Width: 0.2 to 100 

microseconds. 
Amplitude: 10 to 40 volts 

peak. 

Output Synchronization 
Pulses: 

Polarity: Positive, delayed 
and undelayed 

Rate: 10 to 10,000 pps. 
Amplitude: 15 volts peak 

minimum. 
Rise Time: Less than 0.25 

microsecond. 

External Sync: 
Type of Input: Positive, 

negative, or sine wave. 
Amplitude: Pulse: 5 to 50 

volts peak; 
Sine wave: 5 to 40 volts 

rms. 

REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver; Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland, 

St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston -Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities 
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As We Go To Press 
(Continued from page 9) 

Stratton, Heising 
To be Honored by IRE 

Dr. Julius A. Stratton, Chan- 
cellor of M. I. T., will receive the 
Institute of Radio Engineers' 1957 
Medal of Honor, and Dr. Raymond 
A. Heising, radio pioneer and con- 
sulting engineer, will receive the 
IRE Founders' Award, on March 

Dr. Heising Dr. Stratton 

20 at the 1957 IRE Convention in 
the Waldorf- Astoria Hotel, New 
York, during the Annual IRE Ban - 
quet. 

Radiation Survey Made 
For U. S. Air Force 

Future design and construction 
of atomic -powered rocket s and 
space satellites may be determined 
by a study of radiation damage to 
electronic components being under- 
taken by Admiral Corp., Chicago, 
for the U. S. Air Force. (See "Ef- 
fects of Radiation on Electronic 
Components," ELECTRONIC IN- 
DUSTRIES, Sept., 1956, p. 57.) 

All types of electronic compo- 
nents are being bombarded a n d 
tested with neutrons as part of the 
project, which is being carried out 
at the Government's Argonne Labs, 
Lemont, Ill., and at an Atomic 
Energy Commission installation at 
Arco, Tdaho. After being "cooked" 
in the reactors, t h e radioactive 
isotopes are transported in lead 
shields to a special nucleonics lab 
near Admiral's Chicago headquar- 
ters. 

The project calls for testing elec- 
tronic components b e f ore being 
subjected to radiation, as well as 
afterward, in order to determine 
the extent and nature of radiation 
damage. Recommendations will be 
made to the AF following tests. 

Coming Events 
A listing of meetings, conferences, shows, etc., occurring during 

the period October, 1956 into 1957, that are of 
special interest to electronic engineers 

Oct. 1 -3: 12th Annual Conference of 
the NEC; at the Hotel Sherman, 
Chicago. 

Oct. 1 -3: Canadian IRE Convention 
and Exposition; in the Automotive 
Bldg., Canadian Natl. Exhibtn. 
Park, Toronto. 

Oct. 8 -9: Second National Symposium 
on Aeronautical Communications, 
sponsored by the IRE Prof. Gp. on 
Communications Systems; at the 
Hotel Utica, Utica, N. Y. 

Oct. 9 -10: Conference on Computer 
Applications, sponsored by Armour 
Research Foundation of Illinois In- 
stitute of Technology, Chicago. 

Oct. 10 -12: 3rd Natl. Symposium on 
Vacuum Technology ; at Hotel Sher- 
aton, Chicago. 

Oct. 11 -12: Fall Meeting of the URSI, 
at the University of California, 
Berkeley. 

Oct. 11 -12: NARTB Regional Con- 
ferences, Region 2; Shoreham Hotel, 
Washington. Oct. 15 -16: Region 1; 
Somerset Hotel, Boston. Oct. 18 -19: 
Region 4; Sheraton- Lincoln Hotel, 
Indianapolis. Oct. 25 -26: Region 3; 
Dinkler -Tutwiler Hotel, Birming- 
ham. Oct. 22 -23: Fall Meeting of 
RTCA Assembly; at the Marott 
Hotel, Indianapolis. 

Oct. 15 -17: Radio Fall Meeting, spon- 
sored jointly by the IRE and 
RETMA, at the Hotel Syracuse, 
Syracuse, N. Y. 

Oct. 16 -18: Conference on Magnetism 
and Magnetic Materials, sponsored 
by the Magnetics Subcommittee of 
the Basic Science Committee of 
AIEE, at the Hotel Statler, Boston. 

Oct. 25 -26: 2nd Annual Tech. Mtg. of 
IRE Prof. Gp. on Electron Devices; 
at Shoreham Hotel, Washington. 

Oct. 25 -26: Annual Display of Aircraft 
Electrical Equipment, by the Air- 
craft Electrical Society, at Pan - 
Pacific Auditorium, Los Angeles. 

Oct. 25 -26: Fall Assembly Meeting, of 
the Radio Technical Commission for 
Marine Services, at the Park Shera- 
ton Hotel, New York. 

Oct. 29 -30: Third Annual East Coast 
Conference on Aeronautical and 
Navigational Electronics, sponsored 
jointly by the Baltimore Section of 
IRE and the IRE Prof. Gp. on Aero- 
nautical and Navigational Electron- 
ics; at the Fifth Regiment Armory, 
Baltimore. 

Nov. 2 -3: Sixth Annual Tool Engi- 
neering Conference, sponsored by 
IIT and Northwestern and Illinois 

Universities in cooperation with 
Illinois chapters of the American 
Society of Tool Engineers; on the 
Illinois Tech campus, Chicago. 

Nov. 7 -9: Conf. on Elec. Tech. in 
Medicine & Biology, sponsored by 
the PGME, AIEE and the ISA; at 
the Gov. Clinton Hotel, New York. 

Nov. 8 -9: Ann. Tech. Conf., Kanaae 
City, Kans., IRE Section; at Tow,, 
House Hotel, Kansas City, Kans. 

Nov. 14 -16: Symp. on Applications on 
Optical Principles to Microwaves, 
sponsored by the PGAP and Geo. 
Wash. Univ.; at Geo. Wash. Univ., 
Washington. 

Nov. 15 -16: New England Radio En- 
gineering Meeting, sponsored by 

Region 1, IRE, at Boston. 
Nov. 26 -30 : International Automation 

Exposition, at the Trade Show 
Bldg., 500 Eighth Ave., New York. 

Nov. 29 -30: PGVC Annual Mtg., 
sponsored by the PGVC; at the 
Fort Shelby Hotel, Detroit. 

Dec. 5 -7: 2nd IRE Instrumentation 
Conf. & Exhibit, PGI, Atlanta Sec- 
tion; at the Biltmore Hotel, At- 
lanta. 

Dec. 10 -12: Eastern Joint Computer 
Conference, sponsored by the PGEC, 
AIEE and the ACM; at the Hotel 
New Yorker, New York. 

Jan. 14 -15, 1957: Symp. on Reliability 
& Quality Control in Elec., spon- 
sored by the PGRQC, ASQC and 
RETMA; at the Statler Hotel, 
Washington. 

Jan. 23-25, 1957: Very -Low Frequency 
Symposium, sponsored by Denver - 
Boulder chapter of PGAP and the 
Boulder Lab., Nat'l Bureau of Stan- 
dards; at the NBS Boulder Labs., 
Boulder. 

Jan. 30, 1957: Electronics in Aviation 
Day, sponsored by the PGANE, IAS 
and RTCA; at New York. 

Feb. 1957: Conf. on Transistor Cir- 
cuits, sponsored by PGCT, Phila. 
Sec, and the AIEE, at Philadelphia. 

Feb. 26 -28: Western Joint Computer 
Conf., sponsored by PGEC, AIEE 
and the ACM; at Los Angeles. 

March 18 -21: IRE National Conven- 
tion, sponsored by all P.G: s; at the 
Waldorf- Astoria Hotel, New York. 

Abbreviations: 

ASTM: American Society for Testing Materials 
AIEE: American Institute of Electrical Engi- 

neers 
IRE: Institute of Radio Engineers 
ISA: Instrument Society of America 
RETMA: Radio -Electronics -TV Manufacturers 
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HIGH SCHOOLS JUNIOR HIGH SCHOOLS COLLEGES UNIVERSITIES 

Plan NOW to participate in Audio Devices 

$16,A00 
educational awards 

72 awards totaling over $16,000 worth of Sound 
Recording Equipment and tape or discs will be 
donated by Audio Devices, Inc. 

HERE'S A once -in -a- lifetime opportunity 
for any high school or college that 

wishes to expand its recording facilities or 
to start a new sound recording program. 
First award, in each of two classifications, 
will be $2,000 worth of tape or disc re- 
cording equipment, plus $500 worth of 
tape and /or discs, plus a bonus of $250 
worth of tape or discs for Distributor en- 
dorsement of entry blank. These and 70 
other valuable equipment and tape or disc 
awards will be donated by Audio Devices, 
Inc., to the schools which, in the opinion 

of qualified judges, plan to make the most 
effective and beneficial use of the record- 
ing facilities offered. You can select your 
own recording equipment, as well as the 
types of Audiotape or Audiodiscs that 
best meet your requirements. There's 
nothing to buy - no strings attached. 

For complete details and official entry 
blank, see your Audiotape Distributor... 
or write to Audio Devices, Inc., Educa- 
tional Dept. T, 444 Madison Avenue, 
New York 22, Ñ. Y. 

HERE'S THE BOOK YOU'VE BEEN WAITING FOR 

how to make good tape recordings 
THE COMPLETE HANDBOOK OF TAPE RECORDING 

by C. J. LeBel, Vice President, Audio Devices, Inc. 

This completely new handbook of tape recording 
contains up -to -the- minute information of interest 
and real practical value to every tape recordist. 
Profusely illustrated with photographs, charts and 
diagrams prepared especially for this book, it con- 
tains 150 pages of valuable information on all phases 
of modern tape recording. The author. Mr. C. J. 
LeBel, is one of the country's foremost authorities 
on sound recording. 

"How to Make Good Tape Recordings" can be 

read and easily understood from cover to cover by 
even the most inexperienced of home recordists. Yet 
it contains such a wealth of practical information 
that it will be a valuable aid to professional tape 
recordists as well. 

Available in deluxe cloth -bound edition at $2.50, 
or economy paper -bound edition at $1.50. Get a 
copy from your Audiotape distributor or send check 
or money order direct to Audio Devices, Inc., Dept. 

T -1, 444 Madison Avenue, New York 22, N. Y. 

AUDIO DEVICES, Inc. 
444 MADISON AVENUE, NEW YORK 22, N. Y. 

IN HOLLYWOOD: 1006 N. Fairfax Ave. IN CHICAGO: 6571 N. Olmsted Ave. 

Export Dept.: 13 East 40th St., New York 16, N.Y., Cables "ARLAB" 
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IN...THE LEADER 
in tubeless magnetic 
amplifier regulated 

i 
No Moving Parts No Vibrating Contacts 

Model MR532-15A 

2 -36 VOLTS @ 15 AMPS SPECIFICATIONS 

Regulation: 5-32 Volt Range: ±1% 
2 -5 Volt and 32-36 Volt Range: ±2% 

AC Input: 
V, (for 32-36 

Volts, (for 
1 phase, 

V.DC), 
1cp 

125 

(8 amps) 

Ripple: 1% rms max. (@ 36 volts and full load. 
Increases to 2% @ 2 volts and full load). 

Remote Sensing Vernier Control 

Model M80V 

Model 
MR1040 -30A 

0 -32 VOLTS @ 25 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±1% @ 28 Volts (Regulation Increases 
to 2% over range of 24-32 volts; does 
not exceed 2 volts over 4.24 volt range. 
Not stabilized for AC line changes.) 

115 Volts, 1 phase, 60 cps (12 amps). 

1% rms (@ 32 volts and full load -2% 
rms max. @ any voltage above 4 volts). 

5 -40 VOLTS @ 30 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±1% (over entire 5-40 volt range) 

100-130 Volts, 1 phase, 60 cps 

1% rms 

Model 
28 -30 WXM 

24 -32 VOLTS @ 30 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±1/2% 

100.125 Volts, 1 phase, 60 cps (20 amps). 
(Unit rated for DC output of 28 volts 
±10% for 95-130 volt input.) 

1% rms 

Modd 
MR2432-100XA 

24 -32 VOLTS @ 100 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±s/2% 

208, 230 or 460 Volts, ±10 %, 3 phase, 
60 cps (14, 12 and 6 amps respectively). 
230 volt input will be supplied unless 
otherwise specified. 

1% rms 

wire factory collect for prices.. Wri a or catalogll 

LEADER IN TUBELESS MAGNETIC AMPLIFIER REGULATION 

'en Rtivea in mapa 

345 KANSAS ST. EL: SEGUNDO, CALIFORNIA PHONE: OREGON e -7215. 

14 For product info-mation, use inquiry card on page 113. 

TEL 

RADAR CHAFF. Roosters in and 
about Elmira, N. Y., are finding 
their harems being depleted by a 
new airborne invader - not the 
chicken hawk! The AF has been 
dropping radar jamming chaff - 
shiny, metallic and unfortunately, 
poisonous, particles - that the 
chicks have adopted as a change 
in menu. 

INFALLIBLEELECTRONIC 
"BRAINS" will be a thing of the 
past, if the British Physical So- 
ciety research robot, Eucrates I, 
is exploited by future -fearing con- 
cerns. This robot can forget, go 
into panic, sulk, go haywire, and 
learn from experience -and there- 
fore, is affectionately referred to 
as being "neurotic." 

ULTRASONICS FOR HICCUPS. 
Two Brazilian doctors have re- 
ported using ultrasonic s o u n d 

waves to stop hiccups. Other ex- 
tensive medical uses include slic- 
ing brain tissues with better con- 
trol than a surgeon's knife. 

AUTOMATION FARMING, t h e 

agrarian dream, is likely to be 
here long before any other indus- 
try achieves full automation, ac- 
cording to a study of mechanized 
agriculture's needs. The average 
farm worker already has at his 
command more than 5 times the 
inanimate horsepower available to 
the average industrial worker. 

WEAPONS SYSTEMS. A top 
Navy official has disclosed that 
training personnel to maintain 
and operate complex new, weapons 
systems is probably the Navy's 
most serious problem. And the 
weapons of tomorrow will make 
the problem even more acute. 

USED TV. In St. Louis, used TV 
sets are sold wholesale at $1 an 
inch. Fifty dealers have jumped 
into the second -hand TV set mar- 
ket in the past year- and -a -half. 

(Continued on page 16) 
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Two -gang Type W2 

and three -gang Type W5 

motor- driven VARIACS 

Motor -driven 

Motor Drive for Type W5 
VARIAC. Motor and its wiring 
terminal plate attach to motor 
base plate. Two micro switches 
(when required) are mounted 
on circular plate on end of 
VARIAC. Note slotted cams on 
hub of motor gear which can be 

set to operate micro switches at 
any desired positions in the 
brush traverse. Capacitor is on 
VARIAC terminal plate. 

- 

For Servo Applications - motor has 
low moment of inertia and high an- 
gular acceleration. Internal gear re- 
ducer provides output shaft speed of 
about 1 rps. 
For Remote Positioning- same servo 
motor assembly with different shaft 
speed is used. Low moment of inertia 
makes possible fast stopping without 
overshoot. Ordinarily, dynamic braking 
is unnecessary, although it can be pro- 
vided easily if desired. 

In high and medium speed models, 

ariacs 
emotë-Posi#ionin 

A Number of Motor -Gear Combinations 

Unique and very simple design makes possible quick and econo- 
mical assembly from stock parts, sub -assemblies and motors. 

Standard, fully -enclosed, two -phase, gear- reduction induction 
motors are used. The motor is mounted on a plate which is attached 
to the base end of the VARIAC by means of four corner posts. 

Gear coupling between the motor and the VARIAC is used to 

* Simplify alignment between shafts 

* Eliminate phase shifts which are likely with 
flexible couplings 

* Provide several drive speeds from each motor 
by using different gear ratios 

Standard speeds of 2- 4- 8 -16 -32 or 64 seconds for 320° traverse 

simple mechanical stops operate on 
the main drive gear with no stalling 
torques transmitted to the VARIAC. 
Both motor and gear trains will with- 
stand stalling indefinitely and will take 
thousands of full -impact stops without 
damage. 

At the slower speeds, limit micro 
switches are required. These micro 
switches also are available for appli- 
cations requiring electrical limit means 
for stopping at predetermined 
VARIAC positions, or for operating 

Write for the NEW Variac Bulletin for Complete Data 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, 

auxiliary circuits when a given 
VARIAC voltage is reached. 

Motor -driven assemblies for single 
or ganged models are available in un- 
cased and completely enclosed units. 
Stocks of the basic ball -bearing 
VARIACS and all parts of the motor - 
drive assembly are maintained so that 
prompt deliveries can be made. 

The incremental prices for motor 
drives fitted to standard ball -bearing 
VARIACS, varies between $75.00 and 
$81.00, depending upon the quantity. 

90 West Street NEW YORK 6 8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 

1150 York Road, Abington, Pa. PHILADELPHIA 

920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 

WE SELL DIRECT 
Prices are net, FOB Cambridge 

or West Concord, Mass. 
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Instead of 

10 Components... 

10 INSERTIONS 

SIMPLIFIED AUTOMATION 

with 

There are still 

10 Components 

BUT... 

ONLY 1 INSERTION 

Result: Reduced Costs 

* "PAC" modules can contain up 
to 90 Resistor and Capacitor 
elements per unit. 

WRITE FOR ENGINEERING BULLETIN 450 -1 and 
INFORMATION ON OUR "PAC" EXPERIMENTAL DESIGN KITS 

1,6:: Í . 

ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 

Main Offices and Factories ERIE, PA. 
Manufacturing Subs,d,aries 

HOLLY SPRINGS, MISSISSIPPI LONDON, ENGLAND TRENTON, ONTARIO 

16 For product information, use inquiry card on page 113. 
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(Continued from page 14) 

CELESTIAL AIR. Forty -eight 
quarts of air from the borderlines 
of outer space have been captured 
by Army Signal Corps scientists 
75 miles up. These only existing 
samples of pure air from very 
high altitudes of the upper atmos- 
phere are expected to help scien- 
tists unravel basic mysteries in 
rocketry and geophysics. 

PROFIT -EARNING TIME in the 
normal working day of the typical 
manufacturing company is only 
about 19 minutes. And only about 
half of the 19 minutes result in 
dividends for the owners. The rest 
of the profit minutes are used for 
reinvestment in the business. 

"RELIABILITY" is so much dis- 
cussed these days that it some- 
times seems as though even the 
best designs are just not good 
enough. Which makes this piece 
of news doubly welcome: Setchell- 
Carlson, midwest TV manufac- 
turer, locked up one of their re- 
ceivers in a glass enclosed vault, 
plugged in an automatic recording 
time clock, and turned the set on. 
Four thousand nine - hundred 
hours later the set was still show- 
ing a sharp, clear picture and 
clean sound. And absolutely no 
service or replacement parts had 
been required. 

NEW STORAGE TUBE developed 
at GE will store up to nearly a 
million bits of information. Part 
of the tube is a thin sheet of glass 
in which small holes have been 
etched and then filled with metal. 
Holes are spaced 5 to the inch and 
each square inch has 250,000 indi- 
vidual storage cells. Each cell will 
recognize at least 10 different 
levels of intensity from the writ- 
ing gun. 

PHONETIC TYPEWRITER, based 
on an electronic computer which 
memorizes words and transmits 
the proper impulses to the type- 
writer keys is being developed at 
RCA Labs. The machine has a 
vocabulary of 10 words that are 
used in different combinations. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

www.americanradiohistory.com

www.americanradiohistory.com


SYSTEM DESIGNERS 
now specify VA -800 series klystrons for 

FORWARD SCATTER COMMUNICATION 

Power Output: 10 kW 

Frequency Range: 1700 -2400 Me 

Gain: 50 db at maximum power 

This VA -800C klystron is installed in a forward scatter 
transmitter built by Varian for the Massachusetts 
Institute of Technology's Lincoln Laboratory. 

First with 10 kW power in the important 2000 Mc range 
is the Varian VA -800 Klystron series. Two tubes cover the 
range 1700 -2400 Mc, the VA -800C for higher frequencies 

. the VA -800A for lower frequencies. These klystrons offer 
reliability backed by a 1000 -hour warranty, simplified design 
that permits easy installation without demounting any com- 
ponents and superior performance that extends microwave 
propagation far beyond previous limits. 

Career Opportunities at Varian 
are well worth the consideration of 

engineers and scientists ... a 
letter to our Personnel Director 

will bring full details. 

TH[ 

MARK OF 

LEADERSHIP 

VARIAN KLYSTRONS HELP SOLVE SYSTEM 
DESIGN PROBLEMS in long range microwave 
communication, cw radar and illuminator service. 
Why not write today for complete specifications 
and technical data on the VA -800 series and other 
Varian high -power klystrons? Contact your near- 
est Varian representative or address Applications 
Engineering Department F1 

VARIAN associates 
P A L O A L T O , C A L I F O R N I A 

Representatives -,n principal cities 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIé.2S, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 
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DISCRIMINATORS 
These high Q discriminators provide 

exceptional amplification and linear- 

ity. Typical characteristics available 

are illustrated by the low and higher 

frequency curves shown. 

BUR MILLIONTH FILTER SHIPPED THIS YEAR... 

FILTERS 
FOR EVERY APPLICATION 

'ELEMETERINC 
:ILTERS 

TC manufactures a wide variety of 

and pass filters for multi -channel 

!lemetering. Illustrated are a group 

f filters supplied for 400 cycle to 

0 KC service. Miniaturized units 

ave been made for many applica. 

ions. For example a group of 4 cubic 

ich units which provide 50 channels 

etween 4 KC and 100 KC. 

limensions: 
3834) 11/4 x 132 x 2-3/16". 
2000, 1) 11/2 x 134 x 159" 

s 

. n 
f 

TYPE CENTRAL FREOENCY . . A 
4682E 1695 CPS 
4682E 2290 CPS 1 

' 
4682G 2990 CPS 
46824 3890 CPS 

1 
46821 5400 CPS 
4682) 7330 CPS 

=33 GOJ 800 WU 
FREQUENCY 
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-.TS 
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FREQUENCY 

VOLTS 

2 

L6 

o 
50" 70 100 150 200 250 

FREQUENCY 

Dimensions: 
(4682A) 11/2 x 2 x 4" 

AIRCRAFT 
FILTERS 

UTC has produced the bulk of filters 
used in aircraft equipment for over 
a decade. The curve at the left is 

that of a miniaturized (1020 cycles) 
range filter providing high attenua- 
tion between voice and range fre- 
quencies. 

Curves at the right are that of our 
miniaturized 90 and 150 cycle filters 
for glide path systems. 

CARRIER 
FILTERS 

wide variety of carrier filters are 

available for specific applications. 

this type of tone channel filter can 

3e supplied in a varied range of band 

widths and attenuations. The curves 

shown are typical units. 
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Dimensions: 
(7364 series) Is/a x 151e x 21/4 ". 
(9649) 11/2 x 2 x 4 ". 
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Dimensions: 
(6173) 1 -1/16 x 13/e x 3 ". 
(6174A) 1 x 11/4 x 21/4 ". 

For full data on stock UTC transformers, 
reactors, filters, and high Q coils, write 

U N I T E D TRANSFORMER C a 
I cn V..rtrlr Cerane_ Now Ynrir 13. N. Y- EXPORT DIVISION: 13 E. 40th St.. New York 16. N. Y. CABLES: "ARI/ 
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I INDUSTRY4 

NEWS I% 

Michael Kory has been named Presi- 
dent of Emerson -New York, Metro- 
politan area distributors. Hal Dietz 
becomes Vice President -Sales at Em- 
erson Radio & Phonograph Corp., 
Jersy City. 

George A. Svitek has been appointed 
to the new position of National Ser- 
vice Manager for General Electric's 
Communication Equipment Section, 
Syracuse, N. Y. 

William G. Tuscany will head sales of 
the newly- created Semi -Conductor Sec- 
tion, and Earl Clemick will handle 
sales of Packaged Electronic Circuits, 
at Centralab, a Div. of Globe- Union, 
Inc., Milwaukee. 

Henri G. Busignies has been made 
President of Federal Telecommunica- 
tions Labs, research unit of Interna- 
tional Telephone & Telegraph Corp., 
New York; Charles D. Hilles, Jr., has 
been appointed Executive Vice Presi- 
dent of IT &T; and Henry H. Scudder 
has been advanced to Executive Vice 
President of IT &T's International 
Standard Electric Corp., the firm's 
overseas management unit for man- 
ufacturing and research. Col. Sos- 
thenes Behn, who recently resigned as 
Chairman of IT &T, has been elected 
IIonorary Chairman. 

C. C. Isham H. C. Busignies 

George C. Isham has been named Gen- 
eral Merchandising Manager of the 
Electronic Products Sales Dept., Syl- 
vania Electric Products, Inc., New 
York. 

Neil E. Firestone has been named 
Manager, Mfg. Operations Svce., and 
Armand V. Feigenbaum is now Man- 
ager, Quality Control Svce., a new 
component in Mfg. Services, at Gen- 
eral Electric Co., Schenectady. 

Ralph E. Bates is Manager, Instru- 
ments and Merchandising Sales for 
associated company operations of 
RCA International, New York. 

Charles F. Rork has become Asst. 
Sales Manager, International Div., 
Tung -Sol Electric, Inc., Newark, N.J. 

(Continued on Page 28) 

BOURNS now offers an 

expanded line of 

lAi MPOTS° 
... 7 stock models of 
sub -miniature potentiometers 
to serve many special needs - 
at no extra cost! 

First there's the 120 Wirewound I IMPOT , with features common to all 
other BOURNS t IMPOTS. It's a 25 -turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 
other WPOTS. 
The self -locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
tions as low as 0.2 %. 

Now, to give designers greater latitude, BOURNS has developed and is 

manufacturing the following standard models -variations of the Model 120. 

120 7' T POT - Carbon 
Infinite resolution is pro- 
vided by the carbon ele- 
ment. Resistances are 
higher, ranging from 
20,000 ohms to 1 megohm. 

209 7WI171POT 
-Dual Potentiometer 

Two outputs electrically 
independent, and con- 
trolled simultaneously by 
one adjustment. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

130 7R!MP0T - Solder Lug 
For wiring direct to the 
instrument, using solder- 
ing iron or dip soldering 
techniques. Usable range 
of 98 %. 

160 7RlMPOT 
-High Temperature 

Operates at 175 °C. High 
power rating: 0.6 watt at 
50 °C. 

132 R7 1MR - Variable Resistor 
High resistances -up to 
50,000 ohms in a wire - 
wound rheostat. 

230 R7 MPOT - Humidity -proof 
Completely sealed, unit 
meets MIL- E -5272A Speci- 
fications for humidity. 

Write for literature on the BOURNS' ' liNPOT line. 

°URNS L RBORATOR /ES 
General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California -Ames, Iowa 

For product information, use inquiry card on page 113. 19 
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NEW 

ffi 
Printed Circuit 

Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid mounting 
on printed circuit panels with no support other 
than the wire leads. Many newly developed 
techniques are employed in the manufacture 
of Type P Resistors. These units can be oper- 
ated in ambient temperatures up to 125 °C. 
and will withstand all applicable tests of MIL - 
R-93A, Arndt. 3. Available in 6 sizes, rated 
from 1 /10 watt to .4 watt. !a" diameter by 
síá" long to ?é" diameter by '' " long. Re- 

sistance values to 3 megohms. Tolerances from 
1% to 0.05 %. 

Encapsulated Precision 
Wire Wound Resistors 

RPC Type L Encapsulated Resistors will with- 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu- 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type L resistors 
are available in many sizes and styles rang- 
ing from sub -miniature to standard with lug 
terminals, axial or radial wire leads. Avail- 
able for operation at 105° C. or 125° C. am- 
bient temperatures. These resistors will meet 
all applicable requirements of MIL -R -93A, 
Arndt. 3. Type L con be furnished with all re- 
sistance alloys and resistance tolerances from 
1% to .02 %. 

Wire Wound Precision Resistors 
Type A Precision Resistors are widely used for 
all general requirements. They are available 
in a wide variety of sizes, styles and terminal 
types. They can be furnished with all resis- 

tance alloys in tolerances from 1% to .02 %. 
Type A will meet the requirements of MIL -ft- 
93A, Arndt. 2, Characteristic B. Special wind- 
ing techniques, impregnation and thermal 
aging result in resistors of exceptional sta- 
bility. Matched resistors, networks and special 
assemblies can be supplied. 

HIGH 

QUALITY 

RESISTORS FOR 

ELECTRONICS 
RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces. 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC to mgnu- 
facture resistors of highest 
quality in large qucntities at 
reasonable cost. Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic: dust:; precipi- 
tators to insure highest pro- 
duction accuracy. RPC resistors 
are specified fo- use in instru- 
ments, electronic computers, 
radiation equipment, aircraft 
equipment and scientific in- 
struments. 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country's outstand- 
ing laboratories. Our ability 
to produce resistors of highest 
quality coupled with prompt 
delivery have established RPC 

as a leading manufacturer of 
resistors. Small or large orders 
are promptly filled. 

Representatives in principal 
cities. For full information send 
for latest catalog. 

Wire Wound Precision 
Meter Multiplier Resistors 

Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glazed 
steatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements of 
JAN -R -29. Special multi -section winding in- 
sures greatest safety factor due to low voltage 
gradient between sections. Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance. 
Higher resistance and closer tolerances avail- 
able. MFA 9 -25/32 inches long x 1142 inches 
diameter. MFB 5h2 inches long x 1)Ss inches 

diameter. 

High Voltage Resistors 

Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt- 
age dividers, bleeders, high resistance stan- 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms. 
Available as tapped resistors and matched 
pairs. Sizes range from a 1 watt resistor 1 inch 
long x 3f, inch diameter rated at 3500 volts, 
to a 10 watt resistor 6% inches long x ifs inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
tolerance 15 %. Tolerances of 10 %, 5% and 
3% available. Tolerance of 2% available in 
matched pairs. 

rEaMir 
High Megohm Resistors 

Type H Resistors are used in electrometer cir- 
cuits, radiation equipment and as high resis- 

tance standards. Resistance available to 100 
million megohms, (10r' ohms). For utmost sta- 

bility under adverse conditions Type HSD and 
HSK Hermetically Sealed ore recommended. 
Eight sizes from % inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 

temperature and voltage coefficients. Stand- 
ard resistance tolerance 10 %. Tolerance of 
5% and 3% available. Also matched pairs 
2% tolerance. 

RESISTANCE PRODUCTS CO 
914 S. 13th 
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SIP TYPE P4.71 

Freq. Range 7125.7425 MC 

Max. VSWR 

Min. Gain Over. 
Isotropic ill Side Lobe Level 

Input Connection 

1.10 

36.8 db 

-24.0 db 

110.343Á/U 
Pressurized 
(Max. 15 PSI) 

Isolated microwave relay installations must 
be reliable and require the extra performance 
factors of mechanical and electrical design 
found only in ANDREW Parabolic Antennas. 
Thousands of installations serving over a mil- 
lion channel miles of microwave have proven 
their superiority. 

ANDREW offers a complete range of sizes 
and frequencies. Specify ANDREW Antennas for 
your microwave system. Here is a representa- 
tive selection of stock antennas. 

TYPE NUMBERS OF STOCK PARABOLIC ANTENNAS 

Frequency Range ANDREW Type Number 

(MC) 

890. 920 

4 ft. dia. 

1004A-1 

6 it. dia. 

1006A-1 

8 ft. dia. 10 it. dia. 

1010A-1 

920- 960 1004A-2 1006A-2 1010A-2 

1700-1850 2004A-1 2006A-1 2008A-1 2010A-1 

1850-1990 2004A-2 2006A-2 2008A-3 2010A-3 

1990-2110 2004A-3 20064-3 20084-3 2010A-3 

2450-2700 P6-24 P10-24 
3750-4200 PS8.37 
59256425 P4-59 P6-59 P8-59 P10-59 
6575.7125 P4-65 P6-65 P8.65 P10-65 
71257425 P4-71 P6-71 P8.71 P10-71 

Specifications of these and other stock anten- 
nas and special design antennas are available 
by consulting the ANDREW Sales Engineer in 
your area or by writing to: 

CORPORATION 
363 EAST 75th STREET CHICAGO 19 

Offices: New York Bcston Los Angeles Toronto 

.a .+ -`-s . _ 
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Sylvania Tubes and 
designed for 

Full line of tubes and semiconductors is carefully 
designed and produced to exhibit 
reliability characteristics essential 
in good computer design. 

In the computer field, as perhaps in no other, 
the importance of Sylvania's integrated production 
of tube and semiconductors from raw material to 
finished product assumes important proportions. 

A prime example is the development of special 
cathode alloys to reduce cathode interface problems. 
Another is the controlled processing of germanium 
to achieve properties which contribute to diodes 
and transistors with faster transient response. 

These and many other factors in the design and 
production of tubes and semiconductors make 
Sylvania a supplier of major importance to 
computer manufacturers. 

A gated pentode built 
to rugged computer 
specifications. Features 
sharp cut -off, controlled 
to close tolerances. 
Designed to minimize 
flicker shorts and 
interelectrode leakage 
for greater reliability. 

OTHER COMPUTER TYPES: 

7AK7 sharp cut -off pentode 
5915A sharp cut -off pentode 
6145 sharp cut -off pentode 
6814 sharp cut -off pentode 

A high perveance twin triode 
designed for heavy duty computer 
applications. Capable of 
delivering peak cathode currents 
of 300 ma and total dissipation 
up to 7 watts. Features separate . 
cathode construction. 

5844 
5963 
5965 
6211 
5964 

low mu dual triode 
low mu dual triode 
low mu dual triode 
low mu dual triode 
low mu dual triode 

SYLVANIA 
LIGHTING RADIO TELEVISION 

22 For product information, use inquiry card on page 113. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N.Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 

ELECTRONICS ATOMIC ENERGY 
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Semiconductors 
computers 

What every computer designer 
should know about Sylvania 
components is detailed in a 
new 64 -page book available 
upon request- 

Here, in one book, is the 
complete story of Sylvania's 
service to the computer manufacturer: 
Sylvania's philosophy of reliability; thorough 
testing procedures; ability to develop the tube and 
transistor parameters required for computer applications, 
and Sylvania's ability to meet the industry's volume 
requirements. Write for your copy. Address Dept. K4OP. 

SPEC/411y DES /CNEO TUBES AND COMPONENTS FOR 

00000000000 
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2N94A 
TRANSISTOR- 

A high speed NPN switching 
transistor designed for reliable 
operation in computers. The type 
2N94A combines excellent transient 
response with high gain at high 
peak current levels. 

POINT CONTACT 
and VLI DIODES- 

Very Low Impedance Diodes 
offer high forward conductance 
with fast recovery time and 
stable drift -free performance. 
A complete line is offered to 
meet a range of current and 
voltage requirements. 
Point contact diodes for 
extremely fast transient response 
featuring high back resistance 
at elevated temperatures. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

COUNTER TUBES- 

TYPE 6802- 
A multiple output, cold 
cathode bidirectional 
decade counter providing 
visible and electrical 
outputs. 

TYPE 6879- 
A miniaturized version 
in a T51 /2 bulb, this tube 
features the advantages 
of the 6802 which 
includes reliable long - 
life operation. 

For product information, use inquiry card on page 113. 23 
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Now ... only 1 Conversion from VHF to Audio 

HYCON EASTERN 

f 

Shown '/2 size 
Crystal Filter Model 13MA 

potent pending 

CRYSTAL FILTERS 

Hycon Eastern is now producing standard Crystal Filters 
with extremely high selectivity at frequencies which eliminate 
the need for multiple conversions. Among these are Model 
13MA and Model 13MB for use in VHF FM receivers. Model 
13MB may be used in AM receivers as well as in the proposed 
split channel FM systems. Their low insertion loss, linear trans- 
fer characteristics and non -microphonic qualities permit their 
location at any point of low signal level such as between the 
mixer and the i.f. amplifier. For FM applications Hycon 
Eastern has available standard Crystal Discriminators centered 
at 13Mc which may be used in conjunction with Model 13MA 
or Model 13MB. 

SMALL SIZE - ONLY 3 %" X I" X I 'Is" 

FREQUENCY SHIFT LESS THAN ±.005% 
TOTAL FROM -- 55' C. TO +85` C. 

HON- MICROPHONIC 

UNAFFECTED BY IMPEDANCE VARIATIONS 
COMMONLY ENCOUNTERED IN TRANSISTOR CIRCUITS 

WORKS DIRECTLY TUBE -TO -TUBE OR 
TRANSISTOR -TO- TRANSISTOR WITH NO PADDING 

HERMETICALLY SEALED, NO ALIGNMENT OR 
READJUSTMENT NECESSARY 

ELECTRICAL SPECIFICATIONS - MODELS 13MA and 13MB 

Center Frequency: 13Mc 
Bandwidth at 6 db Attenuation: 30 Kc (Model 13MA1 
Bandwidth at 6 db Attenuation: 15 Kc (Model 13MB/ 

Shape Factor: 60 db Bandwidth 1.8 

6 db Bandwidth 1 

Power Insertion Loss: 6 db Maximum 
Passband Response Variation: ± 

1 db Maximum 
Ultimate Attenuation: 80 db Minimum 

Write for Crystal Filter Bulletin 

HYCON EASTERN, INC. 
75 Cambridge Parkway Dept. E -10 Cambridge 42, Massachusetts 

Affiliated with HYCON MFG. COMPANY, Pasadena, California 

Finland, Korea Get 
Started in TV 

One of the few countries in 
Europe without officially- sponsored 
TV operations, Finland plans this 
fall to begin regular telecasts, and 
Korea recently had its first TV 
broadcast. 

The Finnish Radio Co. expects 
to provide six program hours per 
week from a transmitter in Hel- 
sinki. In the first development 
period, through 1960, four TV 
transmitters and a relay station 
are expected to be put into opera- 
tion. Further expansion is planned 
after 1960, to a total of 15 trans- 
mitters. 

The Korean telecast, over Sta- 
tion HLKZ -TV, was received on 

only about 45 TV sets, mostly in 
public places. Regular broadcasting 
was scheduled to start during the 
past summer. 

TV Picture Tubes Now 
Produced in Venezuela 

Manufacture of television picture 
tubes has been started recently by 
a firm in Caracas, Venezuela, re- 
ports the Pan American Union, 
which said that the organization 
was established to produce elec- 

tronic devices. 
Known as Electronica Venezo- 

lana, the firm plans to make picture 
tubes from imported parts. Capac- 
ity is 100 tubes a day. There are 
an estimated 80,000 TV sets in use 
now in Venezuela. 

Radar Camera Fixes 
Ship Crash Blame 

Responsibility for collisions at 
sea may be fixed in the future by 
the use of a maritime radar cam- 
era, the "Mirar," which automati- 
cally takes pictures of a ship's 
radar scope at specified intervals, 
such as one a minute. 

Developed by engineers of Fair- 
child Camera and Instrument Corp., 
Syosset, N. Y., the camera would 
help boards of inquiry in such col- 
lisions as that between the Andrea 
Doria and the Stockholm. Film 
would indicate whether radar sets 
were operating properly; the rela- 
tive positions of ships prior to im- 
pact; and speed of vessels could be 
accurately fixed. 
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vV 4011114 

THEY'RE 

CHECKING VIDEO EVERYWHERE 

WITH THE 

FAMOUS MPH 
?.,' 

r 

Model 1CO3ß 

PORTABLE VIDEO TRANSMISSION 

TEST SIGNAL GENERATOR 
* Completely self contained * Portable * Multi - 
frequency burst * Strsirstep * Modulated stairstep * White window * Composite sync * Regulated 
power supply. 

CHROME 
INCORPORAr(D 

DELIVERY 30 DAYS 

Literature on the above and more than 100 
additional instruments for monochrome and 
color TV by 7ELECHROME are oeaifoble on 
request. 

The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road Amityville, N. Y. 

AMityville 4.4446 

ELECTRONIC INDUSTRIES & TeleTech October 1956 

MULTI -FREQUENCY BURST 
AMPLITUDE vs FREQUENCY. 

Check wide hand coaxial ca- 
bles, m e links, indi- 
vidual units and complete TV 
systems for frequency response 
characteristics without point 
to point checking or sweep 
generator. 

WHITE WINDOW 

LOW 8 HIGH FREQUENCY 
CHARACTERISTICS. Determine 
ringing, smears, steps, low 
frequency tilt, phase shift, 
mismatched terminations, etc. 
In TV signals or systems. 

STAIRSTEP SIGNAL modu- 
lated by crystal controlled 
3.579 me for differential am. 
plitude and differential phase 
measurement. Checks ampli. 
rude linearity, differential 
amplitude linearity and dif- 
ferential phase of any unit 
or system. 
Model 1003.( includes vari. 
able duty cycle stairstep Il0 
90% average picture level). 

Model 608 -A HI -LO CROSS 
FILTER for Signal analysis. 

b-- rAil 
MODULATED STAIRSTEP siq- 
nol thru high pass filter. 
Checks differential amplitude. 

MODULATED STAIRSTEP sig 
nal thru low pass filter. 
Checks linearity. 

1004 -A VIDEO TRANSMISSION 
TEST SIGNAL RECEIVER for 
precise differential phase and 
gain measurements. Compan 
ton for use with 1003 -B. 

1521 -A OSCILLOSCOPE CAM- 
ERA- Polaroid type for i 
stantaneous 1 to 1 ratio 
photo- recording from any 5" 
oscilloscope. 

For product information, use inquiry card on page 113. 25 
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Photo courtesy of 
Popular Mechanics Publishing Co. 

"Echo from 
Eternity!" 

Visioneers 
in Electronic 

Research and 
Development 

-AT WORK 
...CREATING electronic equipment- components 

that anticipate and exceed the varies d rigorous 
requirements of industry, science and, the Armed 
Forces 

...TRANSLATING these designs into manufactured 
products of outstanding dependability 

:..ANTICIPATING problems to meet the challenge of 
the future. These are the functions, and the açcom) 
plishments... the every day work of Chatham 
Electronics -where progress is soundly 
based on the theory that vision is 
the foremost factor in research. 

Why not consult Chatham on your 
requirements today? Work on 
your special problem may be 
under way as a routine research 
assignment at Chatham, now! 

CHATHAM!I 
RECTIFIER 
withstands 900 
shock, operati 
at altitudes 
to 60,000 fe' 

26 For product information, use inquiry card on page 113. 

ATH-- ...,_- 
AIRCRAFT CONVERTER - solves 

space 
and 

weight 
problems 

ERY -LESS 

RADIAC DETECTOR 

CHARGEF 
-an 

extremely 
compact 

design 

Chatham Electronics 
DIVISION OF GERA CORPORATION 

Livingston, New Jersey -Branch Offices in Principal Cities 

DESIGNERS -MANUFACTURERS OF ELECTRONIC TUBES, SELENIUM RECTIFIERS, AIRCRAFT 

CONVERSION EQUIPMENT, RADIOLOGICAL INSTRUMENTATION, CUSTOM COMPONENTS 

ELECTRONIC INDUSTRIES & TeleTech October 1956 
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SUBMINIATURE 

FILTERS 

for I.F. amplifiers, 
printed circuit use 

temperature 
compensated to .15% 

from -55 °C to 
+85 °C 

for operations above 

1 me 

dimensions: 
13/16" x 2.1/2" x 2" 

high 

ENCAPSULATED 

TOROIDS 

hermetically sealed 

high Cl 

center -mounting 

permits stacking 
complete range of 

sizes and types 
dimensions: 

21/32" x 3/8" 

TOM THUMB 

TELEMETERING 

FILTERS 

miniaturized for 

guided missiles 

high temperature 
stability 

designed to withstand 

shock and vibration 
hermetically sealed 

-wt. 1.5 oz. 

dimensions: 45/64" x 

45/64" x 2" high 

SUBMINIATURE 

ADJUSTOROIDS 

precise continuous 

adjustment of 
inductance over a 

10% range 

no external control 
current needed 

hermetically sealed 

low cost- wt..83 oz. 

dimensions: 45/64" 
x 45'64" x 3/4" high 

ELECTRONIC INDUSTRIES 

A LITTLE TOROID GOES A LONGER WAY... 

As the toroid shrinks - it expands. 

The smaller and more accurate Burnell succeeds in making toroids the wider 
the applications they continue to find ... In subminiature filters for aircraft and 
guided missiles. In communications filters for receivers. In side -band filters for 
carriers. In filters for telemetering systems. And in an array of other new and 
remarkably specialized equipment. 

Burnell files contain thousands of special designs in subminiature components. 
If the one you need is not already among them -we will make it for you. Consult us 
on any network problem. Write today to:- 

/Santw.11 & eo.,9ic. 
first in toroids,filters and related networks 

45 WARBURTON AVENUE, YONKERS 2, N. Y. TELEPHONE: YONKERS 5 -6800 TELETYPE: NEW YORK 3633 
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA TELETYPE: PASADENA 7578 
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THE WBD CHEMIST - 
A KEY MAN IN 
ELECTRONICS 

/l0, 'PEAK/ ! Producing precision resistance alloys for 
0 electronics goes far beyond melting and drawing 

techniques. Of even greater importance is 
quantitative analysis of the metal. All Wilbur B. 
Driver resistance alloys are subjected to thorough 
analysis. Thirty -five years experience plus 
ultra- modern production and laboratory facilities, 
assure quality that exceeds specifications. Whenever 
you see the WBD label, you can look for 
BETTER PERFORMANCE! ' Speeialirtr ie 

PRECISION 

AIMS l 

28 

Wilbur B. Driver Co 
NEWARK 4, NEW JERSEY 

For Over Thirty -five Years Manufacturers of Dependable 
Electrical, Electronic, Chemical and Mechanical Alloys 

For product information, use inquiry cord on page 113. ELECTRONIC IND 

(Continued from Page 19) 

H. H. Kieckhefer has been appointed 
Sales Manager, Wheelco Instruments 
Div., Barber -Colman Co., Rockford, 
Ill. 

Paul W. Knaplund and J. Hunter 
White, Jr., have been appointed assis- 
tants to the Director, Applied Science 
Div., IBM Corp., New York. 

O. B. Wilson has been appointed a 
Vice President of Brown Instruments 
Div., Minneapolis -Honeywell Regula- 
tor Co., Philadelphia. He continues as 
General Sales Manager for the Brown 
Div. 

Paul H. Dillow has been promoted to 
General Sales Mgr. of Stahlin Bros. 
Fibre Works, Inc., Belding, Mich., 
makers of a light- weight phenolic duct 
used on control panels. 

Joseph L. Dooling has been made Di- 
rector, Contracts Div., Hoffman Lab- 
oratories, Inc., Los Angeles, subsidi- 
ary of Hoffman Electronics Corp. 

George W. Mousel is now Asst. Man- 
ager, Sales Dept., of Perkin Engineer- 
ing Corp., El Segundo, Calif. 

Jules Cardon has been named to head 
the new Industrial Sales Dept. of 
Servo Corp. of America, New Hyde 
Park, N. Y., and Dr. Wayne W. Akey 
has been appointed Personnel Man- 
ager by Servo. 

Joseph M. Walsh, of the Grand Rapids 
Div., was elected Asst. Secretary of 
Lear, and Forrest D. Beamer was 
elected Asst. Secretary and Asst. 
Treasurer. 

Morris D. Dettman was named Man- 
ager of the newly- created Merchan- 
dising Dept. of Datamatic Corp., New- 
ton Highlands, Mass., which is jointly 
owned by Minneapolis- Honeywell and 
Raytheon. 

Leon F. Herbert has been appointed 
Manager of the Patent Dept., Eitel- 
McCullough, Inc., San Bruno, Calif. 

Paul Travers, Director of Engineer- 
ing, Mack Electronics, a Div. of Mack 
Trucks, Inc., Plainfield, N. J., has been 
appointed a member of the Missile 
Guidance and Control Committee of 
the American Ordnance Assn. 

Robert Sackman has been elected Vice 
President of Ampex Corp., Redwood 
City, Calif. He continues as Manager 
of Ampex' Instrumentation Div. 

Edward L. Montgomery has been ap- 
pointed Secretary of Ford Motor Com- 
pany's new subsidiary, Aeronutronic 
Systems, Inc., Glendale, Calif. 
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recision Instruments... 

acked by th 

RCA reputation 

for engineering 

excellence 

VHF Signal Generator Type LG -2 
(5 mc to 230 mc) 

VHF Signal Generator 
Now ... For The First Time . . 

Priced VHF Signal Generator . 

This attractively priced RCA Signal Generator has lab- 
oratory precision features that make it highly desirable 
for production use. Excellent frequency accuracy and 
stability. Individually calibrated. Negligible RF leak- 
age. Wave -guide below cut -off type attenuator nor- 
mally found in more expensive instruments. 

Valuable in designing and evaluating receivers, ampli- 
fiers, and other apparatus that operate at frequencies 
between 5 and 230 mc. Particularly useful in measuring 

'Price in U.S.A., 
subject to change 
without notice. Rra1 

RADIO CORPORATION of AMERICA 
CAMDEN, N. J. 

In Canada: RCA VICTOR Company Limited, Montreal 

. Precision Features in a Low 

.. Ideal For Production Use ! 

sensitivity and gain and for driving impedance bridges 
Other signal generators available to meet your equip 
ment and price requirements. 

RCA Instruments of laboratory Precision 
PULSE GENERATOR * RF POWER METERS * NULL VOLT 
METERS * IMPEDANCE BRIDGES * SIGNAL GENERATORS -I 
VACUUM TUBE VOLTMETER * MULTIMETER * CRYSTAI 
MODULATOR AND OTHERS. 

USE COUPON BELOW FOR COMPLETE INFORMATION 

Radio Corporation of America 
Precision Electronic Instruments 
Dept. K -119, Building 15 -1, Camden, N. J. 

Please send me complete information on the following instruments:. 

Send name of nearest representative 

NAME 

COMPANY 

ADDRESS 

TITLE 
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For safe electrical protection - 
and the elimination of needless blows, 
rely on BUSS FUSES .. . 

When electrical faults occur, BUSS 

fuses open and clear the circuit. The 

danger of damage to equipment is reduced 

to a minimum. 

Yet, BUSS fuses are designed and 

engineered to eliminate needless blows. 

Your equipment operates as intended - and users are not plagued with 

irritating, useless shutdowns. 

By standardizing on dependable BUSS 

fuses, you can help safeguard against loss 

of customer good will and the possibility 
of faulty fuses effecting the proper oper- 

ation of your equipment. 

Save engineering time on difficult pro- 

tection problems- -The BUSS fuse en- 

gineers are always at your service to help 

you determine the fuse or fuse mounting 
best suited to your application. If pos- 

sible, they will suggest a fuse already 
available in local wholesalers' stocks, so 

that your device can be easily serviced. 

Be sure to get the latest information 
on BUSS and FUSETRON small 
dimension fuses and fuseholders 

. .. Write for bulletin TT. 

BUSSMANN MFG. CO. 
(Dir McCraw Electric Co.) 

University at Jefferson St. Louis 7, Mo. 

Makers of a complete line of fuses for home, farm, 

commercial, electronic, automotive and industrial use. 

USETRO 

11.10,trt /1011070M 
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the 

Type ML7G 
Especially adopted to 
limited -spore assemblies 
All.gloss, hermetic seo!. 
2 w,re leads; no socket 
necessary. No grounding 
problems. 

FAST SERVICE on many 
regular stock types, 
ovoiloble from inven- 
tory or on short order. 

All pictured here actual site 

are doing a big job better... 

0/60ld MINIATURES 
for every crystal application 

"We want the same performance, or better, 
but from a smaller unit." That has been 
the constant demand of the electronics 
industry for all equipment in the trend 
toward miniaturization. 

Midland answered by making frequency 
control crystals both smaller and better. 
Today there's a Midland miniature for 
every crystal need ...doing the same kind 
of dependable job that made Midland's 
conventional -size units first choice in 
two -way communications throughout the 
world. 

Your Midland miniature is a masterpiece of 
accuracy, stability and uniformity ... 
assured by Midland's Critical Quality 
Control through every step of processing 
from raw quartz to sealed unit. You can 
depend on it! 

Whatever your crystal need - 
conventional or highly specialized - 
when it has to be exactly right, contact 

MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road Kansas City, Kansas 

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 

... every one produced to the industry's highest standards. 
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MICROWAVE 
SIGNAL GENERATORS 
AND SIGNAL SOURCES 

Rugged, compact, completely integrated units. Designed to save 

engineering manhours in the laboratory and on the production 

line. Operate simply with direct -reading continuously variable 

dials. No calibration charts. 

Frequency is measured by direct -reading reaction -type wave - 

meters that assure extreme accuracy. VSWR is exceptional - 
Signal Generators 1.7 to 1; Signal Sources 1.7 to 1 when attenu- 

ated. Calibration accuracy is given special attention. 

Consult Polarad on all your EHF problems. 

for extremely 

high frequencies 

12,400 to 50,000 me 

POLARAO MICROWAVE SIGNAL GENERATORS 

12.4 TO 39.7 KMC 

SIGNAL GENERATORS 

Frequency Range Model Number Output Power 

12.4 to 17.5 KMC SG 1218 k -10 DBM 

18.0 to 22.0 KMC SG 1822 -30 DBM 

SIGNAL 

Model Number 

SS 1218 

SS 1822 

SOURCES 

Power Output 
(Average) 

15 mw 

10 mw 

22.0 to 25.0 KMC SG 2225 -10 DBM SS 2225 10 mw 

24.7 to 27.5 KMC SG 2427 -10 DBM SS 2427 10 mw 

27.27 to 30.0 KMC 

29.7 to 33.52'KMC 

SG 2730 

SG 3033 

-10 DBM 

- 10 DBM 

SS 2730 10 mw 

SS 3033 10 mw 

33.52 to 36.25 KMC SG 3336 - 10 DBM SS 3336 9 mw 

35.1 to 39.7 KMC SG 3540 -10 DBM SS 3540 5 mw 

37.1 to 42.6 KMC 

41.7 to 50.0 KMC 

*External Source Power Measurement 
Range +10 to +30 DBM 
Accuracy with Correction: ±2 DB 

SS 3742 Approx. 3 mw 

SS 4150 Approx. 3 mw 

Modulation: 
1. Internal 

1000 CPS Square Wave 

2. External 
a. Pulse 

Pulse Width: 0.5 to 10 MicrosecondS 
PRF: 50 to 10,000 PPS 
Pulse Amplitude: 10 volts Pk to Pk Min. 
Polarity: Positive 

b. Sawtooth or Sinusoidal 
Frequency: 50 to 10,000 CPS 
Amplitude: 15 Volts RMS Min. 

For complete information write to your nearest Polarad 
representative or directly to the factory. 

ELECTRONICS CORPORATION 
43 -20 34th STREET, LONG ISLAND CITY 1, N. Y. 

SS-1218 

r ® '' 

®a 
Off S 

11 os 

POLARAD MICROWAVE SIGNAL SOURCES 

12.4 TO 50.0 KMC 

SPECIAL FEATURES OF 
EHE SIGNAL GENERATORS 

. Unique power measurement system em- 

ploys waveguide components of unusual 

design - allows continuous and front 
panel monitoring. 

. Attenuation is independent of power set 
and frequency. 

1000 cycles cps square wave modulation 

and external fm or pulse modulation pro- 

vided over entire frequency range. 

AVAILABLE ON EQUIPMENT LEASE PLAN 

FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 

A complete line of Microwave Signal Generators avail- 
able in a range of 950 to 11,500 MC and Signal Sources 
available in a range of 650 to 10,750 MC. 

REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland, 

St. Louis, San Francisco, Schenectady Syracuse, Washington, D. C., Winston. Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities 
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MILLIONS OF VARIABLE RESISTORS 
for every commercial and military need 

A world -wide reputation . . . for economical uniform high 
quality assembly ... on a precision mass production basis .. . 

by 1500 skilled, trained -on -the -job specialists ... to your exact 
individual specification. 

315,000 sq. ft. of plant area devoted to variable resistors. 
Exceptionally good delivery cycle ... on both commercial and 
military orders. 
Write for complete 62 page catalog today. 

Typical Bushing Mounted Controls 

Miniaturized 3/4" diameter composition 

15/16" diameter composition 

5/16" diameter composition with SPST 
switch 

1.1/8" diameter concentric tandem tone 
switch and composition variable resistor 
with SPST on -off switch 

1 -tir diameter composition with SPST 
switch 

1- 17/64" diameter 2 watt wirewound 

; Z1 
1.17/33" diameter 4 watt wlrewound 

__ _-"'weawasw._ 

Typical Ear -Mounted Controls 

Molded shaft twist ear mounted 15/16" 
diameter composition 

Hollow shalt twist ear mounted 15/16" 
diameter composition for screwdriver 
adjustment 

Twist ear mounted 15/16" diameter com- 
position with flatted shaft for push -on 
knobs 

Twist ear mounted 15/16" diameter com- 
position with SPST switch 

Twist ear mounted 15/16" diameter pre- 
set tandem 

Miniaturized Clinch car mounted com- 
position 

Miniaturized clinch ear mounted com- 
position with SPST switch 

Typical Printed Circuit Controls Typical Military Controls 

Solder or clinch ear untad 15/16" 
diameter composition with flush shaft 

_J 

Bushing mounted 15/16" diameter con- 
centric tandem composition with SPST 
switch 

Self -supporting snap -in mounted 15116" 
diameter composition 

Self- supporting snap-in bracket mounted 
15/16" diameter composition with SPST 
switch 

Self -supporting snap -in mounted com- 
pact 3- section multiple composition 

Miniaturized bushing mounted 3 4" dia- 
meter composition 

Terminals For Wire Wrapping 

Bushing mounted 15/16" diameter com- 
position with SPST switch. 

Miniaturized 3/4" diameter 1/2 watt com- 
position 

15/16" diameter 1 watt composition 

15/16" diameter composition with water - 
seal between shaft and bushing and 
bushing and panel 

1-1/8" diameter composition 

1 -1;6" diameter 2 watt composition 

1- 17/64" /liana t.. ' wirewound with 
locking t, /. ...,. 

e- 

1. 17/32" diameter 4 watt wirewound 

A CTS control can be tailored to your specific requirement. Let CTS SPE- 
CIALISTS help solve your current control problems. Write or phone today. 

WEST COAST SUBSIDIARY 
Chicago Telephone of 

California, Inc. 
105 Pasadena Avenue 
South Pasadena, Calif. 
L.A. Phone: Clinton 5 -7186 
TWX LA 1105 
CANADIAN SUBSIDIARY 
C. C. Meredith 8 Co., Ltd. 
Streetsville, Ontario 
Phone: 310 

EAST COAST OFFICE 
130 N. Broadway 
Camden 2, New Jersey 
Phone: Woodlawn 6.1668 
TWX No. Camden NJ 380 
Phila. Phone: Market 7 -3129 
SOUTHWESTERN U.S.A. 
John A. Green Company 
137 Parkhouse 
Dallas 7, Texas 
Phone: Riverside 3266 

SOUTH AMERICA 
Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 
OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, New York 
Phone: Pennsylvania 6 -8239 

Variable resistors shown 1/3 actual size 

CHICAGO TELEPHONE SUPPLY 

ELNHART INDIANA 

Nee &ctludiue areecialial rn Aeeiótion c,/g264 Ave/etc/ion radaittzi4 g&ic414924 eounded 1896 
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Are you interested 
in quantitative or qualitative 

measurements? 
Voltage calibration and sweep calibrations are held to 21/2% 

accuracy in the Lavoie LA -239CR Oscilloscope. To minimize 
observation errors and make maximum use of this accuracy, 
non -parallax viewing is employed. High accuracy of measure - 

- ment is achieved by employing separate calibration circuits 
within the oscilloscope to calibrate the voltage sensitivity and 
sweep speed. This approach provides the maximum accuracy 
when highly stable circuits for sweep and vertical amplifier, 
such as those employed in the LA- 239CR, are used. Change in 

horizontal and vertical deflection sensitivity due to aging, tube 
changes and environmental effects are immediately corrected 
through the self- checking feature. 

The Lavoie 239CR (AN /USMC -50A) 

OSCILLOSCOPE 
is the ONLY commercial scope with 

the non parallax reflecting scale 

The reflecting scale poses no problems if the 
use of a camera is desirable.. . the Lavoie 
LA239CR may be provided with a camera 
adapter plate to accommodate all cameras. 

. 

Yoursel 
See for eng` 
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oS 

The lopOle 
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tco 

e with 
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OVO`e 

lente. edf codOns test Y ou 

PrePreentotive 

neo 
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The some instrument is also available in the conventiónablè- flushfoee 
model 239CF. 

wide band - 10 cps - 15 me 

extended sweep frequencies 

high stability 
militarized construction 

non- parallax screen 

time and voltage calibration 

higher signal sensitivity 

regulated power supply 

Supporting Equipment for Military Systems 
The Lavoie 239CR Oscilloscope is the official general purpose instrument for the military 

services (AN /USM50A). Available with dust cover or for standard rack mount. Extremely 

rugged and easy to use under the most exacting field or laboratory conditions. 

Zavoic Zakrakried,911c. 
MORGANVILLE 5, NEW JERSEY 

ADVANCED ELECTRONICS Research Development Manufacture 
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'Electronic Industries News Briefs\l 
_. 

e 

Capsule summaries of important happenings in affairs of equipment and component manufacturers 

EAST 

PHILCO CORP., Philadelphia, has launched 
another campaign to smash the multi -million 
dollar racket in sales of worn -out and dis- 
carded TV and radio receiving tubes. A num- 
ber of tube racketeers have thus been forced out 
of business. Philco distributors throughout the 
U. S. will give all radio and TV technicians 
and servicemen a credit of 5Ç for each old 
tube turned in. 

STEWART- WARNER ELECTRONICS, the 
Electronics Div. of Stewart -Warner Corp.. Chi- 
cago, has entered the facsimile transmission 
and reception equipment field with the pur- 
chase of the entire facsimile business of Allen 
D. Cardwell Electronics Productions Corp., 
Plainville, Conn. Development and production 
of fax apparatus for both commercial and 
military applications is planned. 

AIRCRAFT - MARINE PRODUCTS, INC., 
Harrisburg, Pa.. has moved executive. adminis- 
trative, sales and advertising, and product 
management divisions to a new building on 
Eisenhower Blvd., near the Harrisburg East 
Interchange of the Pennsylvania Turnpike. 
Engineering and product development depart- 
ments are in the former general office building 
at 2100 Paxton St., Harrisburg; new branch 
offices are in Maplewood. N. J.. and Cincinnati. 

SUPERIOR TUBE CO., Norristown, Pa., is 
beginning production of aperture masks, a basic 
component of picture tubes for commercial 
TV receiving sets. A new department has 
been set up for this product; known also as 
"shadow masks." they will be produced under 
license from Buckbee Mears Co., St. Paul. 

BURROUGHS CORP., Detroit, has formed 
the new Electronic Tube Div., in Plainfield, 
N. J., and named Saul Kuchinsky as General 
Manager. The Division will occupy the Plain- 
field plant of Haydu Bros.. formerly a Bur- 
roughs subsidiary, and be responsible for manu- 
facture and sale of special vacuum tubes. 

ORRADIO INDUSTRIES, INC., Opelika. 
Ala., received a large order from Columbia 
Broadcasting System TV Div. for its new 
"Videotape," a magnetic tape for recording 
both picture and sound simultaneously en the 
same tape strip. For use in both TV and 
movies, product was developed jointly by OR- 
Radio and Ampex Corp. 

STACKPOLE CARBON CO., St. Mary's. Pa., 
recently observed its 50th anniversary in 
business. 

SYLVANIA ELECTRIC PRODUCTS. INC., 
which has its Parts Div. in Warren, Pa., has 
purchased the Titusville, Pa., plant of Ruel H. 
Smith Enterprises, which assembles electronic 
components for TV and radio. 

MINNEAPOLIS - HONEYWELL announced 
that a $4,000,000 aeronautical plant with 207; 
500 sq. ft. of floor space will be erected by 
mid -1957 near Pinellas Co. Airport at St. 
Petersburg, Fla., to develop and produce ad- 
vanced aerial navigational equipment known as inertial guidance systems. Honeywell has also 
bought the 250,000 sq. ft. plant of Hathaway 
Bakeries, Inc., Boston. for its Transistor Div. 

TELE- DYNAMICS, INC., Philadelphia (for- 
merly, Raymond Rosen Engrg. Prods., Inc.) 
named Brig. Gen. William L. Bayer, USA, 
Ret., Executive Vice President and General 
Manager. 

JERROLD ELECTRONICS CORP., Philadel- 
phia, showed an increase of sales and revenues 
of more than 33 1/3% in the first 1956 fiscal 
quarter; income topped $1.000,000. 

UNITRONICS CORP. has received stock- 
holder approval as the new corporate name of 
Olympic Radio & Television, Inc., Long Island 
City, N. Y. 

GULTON INDUSTRIES. INC.. Metuchen, 
N. J., is the new name of the firm resulting 
from the merger of Thermistor Corp. of 
America and Vibro- Ceramics Corp. with Gulton 
Mfg. Corp. 

RADIO CONDENSER CO.. Camden, N. J., 
reorganizing certain operations, is discontinu- 
ing TV tuner manufacturing, revamping East- 
ern and Western divs., and entering new mar- 
kets. Tuner research and development will, 
however, be continued, and military work will 
now be concentrated in the East. Firm has 
entered the magnetic clutch and audio fre- 
quency filters fields. 

MID -WEST 

CONTINENTAL CARBON, Cleveland, has 
acquired Wirt Co., Philadelphia, manufacturer 
of such products as wire wound potentiometers, 
rheostats, various types of resistors, and a line 
of slide switches. Wirt was founded in 1910. 

RADIO CORP. OF AMERICA, Camden, 
N. J., has delivered a high -power UHF TV 
transmitting pylon antenna to WTVH, Peoria. 
Ill., that will enable the station to more than 
double its effective radiated power ; antenna 
provides a gain of nearly 50 and increases 
radiated power from 214,000 to 500,000 watts. 

UNIVERSITY OF MICHIGAN has begun in- 
stallation of an RCA compatible color TV 
system for use in teaching surgical and clinical 
procedures to undergraduate and post -graduate 
students at its hospital in Ann Arbor. Sched- 
uled for completion early in 1957, installation 
will be operated by the Medical School and the 
University's TV studios. 

JENSEN MFG. CO., Chicago, expects soon 
to complete installation of additional facilities 
to double production capacity of its Gutten- 
berg, Ia., loudspeaker plant. 

BENDIX AVIATION CORP., Cincinnati 
Div., plans to occupy a new plant in Hyde 
Park, a Cincinnati suburb, for manufacture of 
dosimeters, and nuclear and ultrasonic instru- 
ments. 

TEXAS INSTRUMENTS, INC., Dallas, which 
recently acquired Wm. I. Mann Co., a Mon- 
rovia, Calif., optics firm, has received more 
than $7,000,000 in new contracts, primarily for 
its Apparatus and Semiconductor- Components 
Divs. Principal customers: Air Force, Navy 
Dept., and Army Signal Corps. 

ELGIN NATIONAL WATCH CO., Elgin, 
Ill., will help produce a completely integrated 
air data computer for jet aircraft under con- 
tract with the Eclipse Pioneer Div., Bendix 
Aviation Corp., Teterboro, N. J. Volume pro- 
duction of the units will be handled at Elgin's 
Lincoln, Neb., plant. 

ILLINOIS INST. OF TECHNOLOGY, Chi- 
cago. has received a $750- per -year scholarship 
bearing the name of Ross D. Siragusa, Presi- 
dent of Admiral Corp., Chicago. Funds to sup- 
port the award for an extended period were 
raised by Admiral distributors as a 50th birth- 
day tribute to Mr. Siragusa. 

CBS- HYTRON, Danvers, Mass., has opened 
a modern 57,000 sq. ft. Chicago warehouse, lo- 
cated on Mannheim Rd., in Melrose Park, the 
firm's 10th such U. S. facility. 

LEAR, INC., Grand Rapids Div.. has re- 
ceived a $4.000.000 order from the Air Force 
for pictorial vertical gyro indicator systems 
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for aircraft to meet a combined Air Force - 
Navy requirement. 

AC SPARK PLUG DIV., GENERAL 
MOTORS CORP., Flint, Mich., is developing 
guidance systems for the Air Force's Ballistic 
Missile Program. Systems are being developed 
for manufacture at AC plants in Milwaukee 
and Flint. 

WEST 
AUTOMATION ELECTRONICS, INC., elec- 

tronic equipment manufacturers, has been 
formed with offices at 231 W. Olive St., Bur- 
bank, Calif., and headed by Frank G. Jameson. 
Thomas L. McKnight is Executive Vice Presi- 
dent of firm, which has received an Air Force 
contract for technical order modification kits. 

SARGENT -RAYMENT COMPANY'S name 
has been purchased by L. W. Rayment, general 
manager and former owner. Engineering and 
administrative offices have been moved to: 
4926 E. 12th St., Oakland 1, Calif. 

EL DORADO ELECTRONICS CO., 1401 
Middle Harbor Rd., Oakland 20, Calif., is the 
new corporate name of the Sargent -Rayment 
Co., Oakland. W. K. Rosenberry is President, 
and J. J. Shapiro has been named Chief Engi- 
neer for firm, which will carry on research, 
development, and manufacturing of nucleonic 
and industrial electronic devices for both com- 
mercial and military markets. 

PACIFIC MERCURY TV MFG. CORP., 
Sepulveda, Calif., has increased plant size to 
150,000 sq. ft. and entered the electronic organ 
field with the Nationally- distributed Thomas 
Organ. 

ENGINEERED ELECTRONICS CO., Santa 
Ana, Calif., is the new name of EECO Produc- 
tion Co., a wholly -owned subsidiary of Elec- 
tronic Engineering Co. of Calif., Los Angeles. 

RAYTHEON MFG. CO., Waltham, Mass., 
bought a 15 -acre site near Santa Barbara, 
Calif., for a new engineering lab to be used in 
design and development of airborne electronics 
and infra -red equipment. 

DAYSTROM SYSTEMS DIV., Daystrom, Inc., 
Elizabeth, N. J., has been formed and will be 
located at LaJolla, Calif. Chalmer E. Jones 
will be General Manager of Division, which 
will design, build, test and install complete 
systems for automation applications. 

FOREIGN 

REMINGTON RAND, Div. of Sperry Rand 
Corp., New York, shipped a 20 -ton UNIVAC 
electronic computing system by air from New 
York to Frankfurt. Said to be the first such 
installation on the Continent, the 20 tons of 
major UNIVAC units were flown in two Sea- 
board & Western Airlines planes to Battelle 
Institute, Frankfurt, for a large -scale com- 
puter service center. 

HUPP INTERNATIONAL has been formed 
as a Division of Hupp Corp., Cleveland, with 
Hupp Vice President Donald S. Smith as 
President. He will administer all corporate 
activities outside the U. S., with headquarters 
in Cleveland. 

MOTOROLA, INC., Chicago, has licensed 
Addison Industries, Ltd., Toronto, to manu- 
facture radio and TV products, and for Addi- 
son, Ltd., to distribute them throughout Can- 
ada. (Addison continues to make and sell 
Norge appliances.) 
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1 

write your own transformer specifications ... 

WE'LL BUILD IT! 
Can your product be improved by a 

custom -engineered transformer . made to 

standards far above average? Then 

take us up on this offer! 

Other transformer manufacturers are in 

business to sell what they make. We're 

in business to make ... what you want. 

That's our story. The rest of this space 

is yours. Give us your specifications. 

I 
1 

out this enure 
page and send to 

Shimansky, 
Mgr. 

of 
Manufacturing 

Mr.S 
lohn 

Standard 
Elec 

tronics 
Core 

285 Emmett 
Street 

Newark 5, N. 1. 

TRANSFORMERS 

Audio Autotransformers 
Current Current Limiting 

Filament High Voltage 
Isolation Modulation 

Phase Shift Plate 

Plug -in Power Pulse 

Saturable Toroidal 
TRANSTAT Variable 
Voltage Regulating 

Welding X -ray 

Like to doodle in a sketch for us? 

POWER SUPPLIES 

High Voltage 
Low Voltage 

Regulated 

VOLTAGE 
REGULATORS 

1 American Transformer Company 
a division of STANDARD ELECTRONICS CORPORATION 

285 -289 Emmett Street Newark 5, New Jersey 
o subsidiary of Dynamics Corp,rction of America. Inc. 1 
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LONG 4 

LIFE? 

El-Menco DUR -MICA Capacitors will match your 

life expectancy to at least 15 years! 
A recent series of the toughest trials has proved 
El -Menco DM15, DM20 and DM30 Dur -Mica 
Capacitors outlast all others. Accelerated 
conditions of 11/2 times rated voltage at 
ambient temperature of 125° centigrade found 
El -Menco capacitors still going strong after 
10,000 hours. Similar conditions obtaining under 
normal usage would equal a lifetime of over 
15 years! 

Tougher phenolic casing means longer life, 
greater stability, over wide temperature range. 

Meet all humidity, temperature, and electrical 
requirements of both civilian and MIL -C -5 specs. 

Parallel leads simplify use in television, 
electronic brains, miniature printed circuits, 
computers, guided missiles, and other civilian 
and military applications. 

El-Menco Dur -Mica DM15, DM20, and DM30 Capacitors Assure: 

1. LONGER LIFE 4. EXCELLENT STABILITY - 

2. POTENT POWER SILVERED MICA 

3. SMALLER SIZE 5. PEAK PERFORMANCE 

DM15 

DM20 

equipment's 

Actual Size 

Tell us your 
s p e c i f i c 

needs. Write 
for FREE 
samples and 
catalog on 
your firm's 
letterhead. 

Take Your Own Word For It. Test ElMenco Dur -Mica Capacitors Yourself. 

THE ELECTRO- MOTIVE MFG. CO., INC. 
WILLIMANTIC, CONNECTICUT 

molded mica mica trimmer 
tubular paper ceramic 

Arco Electronics, Inc., 64 White Street, New York, N. Y. 
Exclusive supplier to jobbers and distributors in United States and Canada. 
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"... Indox I provides the designer with space 
conservation in a new direction .. . 

"... Indox I shows exceptional promise for use in 
traveling wave tubes ..." 

"... The high coercive force of Indox I permits both, 
or all, of the poles to be located on one surface of the 
magnet, so pole pieces can be eliminated ... " 

"... Indox I magnets can be placed behind decorative coverings 
without an excessive loss in holding force -a significant 
design feature when equipment styling is important ... " 

"... The high- temperature coefficient of Indox I 
opens a completely new field for permanent magnets .. 

from "Applied Magnetics" 
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C 
MANE" If you use permanent magnets, you 

should investigate the advantages of Indox I 
... the most significant permanent magnet 

development since the introduction of Alnico! 

Indox I opens new and wider horizons of design possi- 
bilities. The applications listed below are only some of the 
more promising. 

Smaller size ... a longer effective life ... lighter weight 
... savings in cost ... improved performance .. . are just 
a few of the benefits already reported by users of this 
ceramic magnet. 

Indox I is not a substitute for the magnetically stronger 
magnets such as Alnico. Instead, it extends the field of 

application for magnets ... permitting design changes not 
always possible with Alnico. 

Investigate the advantages Indox I may hold for your 
product. Our design and application engineers will be glad 
to help. And, because we make all types of permanent mag- 
net materials, you can be sure our recommendations will be 
for that magnet material which will do the best job in your 
product. For prompt recommendations, without cost or 
obligation, call or write to Valparaiso today! 

. These special properties 
of Indox I: 
1. No critical materials 

2. High coercive force 

3. Magnetization before assembly 

4. High resistivity 
5. Low specific gravity 
6. Cost advantage 

7. High potential energy 

8. Low incremental permeability 

... offer significant advantages in these applications: 

ELECTRONIC Door closers (refrigerators) ELECTRO- MECHANICAL 
TV focuser (1, 2, 5, 6) Conveyors (automation) 'Synchronous drives 
Traveling wave tube (2, 3, 5) 'Toys and novelties (1, 2, 6, 7) 

'Loud-speakers (1, 2) POLARIZING (2, 4, 8) Motors 

HOLDING (1, 3, 6, 7) d -c fields (2, 6) 
Sonar 

'Cabinet latches a -c rotors (1, 3, 6, 7) Magnetostriction 
'Can openers cleaning MISCELLANEOUS 
'Holding assemblies homogenizing 'Arc blowout (2, 4) 
(flashlights, fishing poles) ultrasonics 'Temperature control 

Note The numbers following each application, or group of applications, identify those 
propane, of Indox 1 that make it particularly well -suited to that product. 
Indo, I magnets ore currently being produced for these applications. 

ALNICO 
Conventional -type 
television focuser 
used three Alnico 
magnets ... as 
shown to right. 

Here's "Applied Mag- 
netics" (Vol. 4, No. 3) 

which gives you detailed 
in formation on the 

design and application 
o/ Indox I Ceramic 

Permanent Magnets. 
Use this coupon to 

ask for your copy: 

IN DOX I 
Shaded area shows 
ring type magnet... 
with simpler mount- 
ing. There are savings 
in space and weight. 

ALNICO 
Note depth of 
conventionally 
designed magnet 
drive unit. 

INDOX I 

Note shorter length 
of drive unit made of 
Indox I ... which 
also is lighter. 0 

The Indiana Steel Products Company 
Dept. N -10 
Valparaiso, Indiana 

Please send "Applied Magnetics" (Vol. 4, No. J). 

name 

company 

address 

city 

World's Largest Manufacturer 
of Permanent Magnets 

:one state 

1 

INDIANA PERMANENT MAGNETS 
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"A connector for practically every application" 

... that's why Cannon Electric is first in connectors. 

More than 26 lines in 20,000 different assemblies and countless 

"specials." Only a pioneer multi- contact connector 

manufacturer and the largest exclusive connector 

designer and builder in the world could make this claim. 

r 

Rnc. .__c.Chsai_: 

Audio 

cannwi, connects 

Mil.Spec Audio 

FIREPROOF MINIATURE MIL SPEC EXTERNAL POWER 

AUDIO HERMETIC SEAL RACK /PANEL /CHASSIS WEATHERPROOF 

WATERTIGHT VIDEO COAXIALS HIGH VOLTAGE 

SWITCHING PLUGS TEST JACKS 

40 

Please Refer to Dept. 201 

Cannon Electric Co., 3208 Humboldt St.. Los Angeles 31, Calif. Factories in Los Angeles; East Haven; 

Toronto, Can.; London, Eng.; Melbourne, Australia. Licensees in Paris, France; Tokyo, Japan. Representatives and 

distributors in all principal cities...see your Telephone Yellow Book. 
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NOW... custom designs 

Or 

available in volume 

ALSIMAG 
HIGH TEMPERATURE 

METAL -CERAMIC SEALS 

Outstanding results over wider tempera- 
ture, frequency ranges. Available for sil- 
ver solder brazing, hard or soft solder. 

Rapid, volume delivery of both custom and 
standard designs from greatly expanded pro- 
duction facilities. 

Dependable, permanent bonding . . . close 
dimensional tolerances . . . strong Alumina 

A Subsidiary of 
Minnesota Mining and 

Manufacturing Company 

ceramics with extremely low dielectric loss .. . 

excellent insulation resistance ... high softening 
temperature . . . outstanding mechanical and 
electrical characteristics over entire temperature 
range ... improved glaze with superior surface 
resistivity ... high tensile and impact strengths 
... greater resistance to chipping and spalling. 

To assure optimum performance, American Lava 
engineers cooperate in establishing proper speci- 
fications and configurations on custom designs. 

For complete information on AlSiMag Metal - 
Ceramic Seals for your application -in either 
high or low temperature fields -send blueprint 
with your planned installation and operating 
temperatures, electrical requirements or other 
pertinent data. 

AMERICAN LAVA 
e, 

> e C O R P O R A T I O N 
CHATTANOOGA 5, TENN. / 
55TH YEAR OF CERAMIC LEADERSHIP `\ 

For service, contact Minnesota Mining P. Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. Boston: Newton 
Center, Mass. Buffalo, N. Y. Chicago, Ill. Cincinnati, O. Cleveland, O. Dallas, Texas Detroit, Mich. High Point, N. C. Los Angeles, 
Calif. New York: Ridgefield, N. J. Philadelphia, Pa. Pittsburgh, Pa. St. Louis, Mo. St. Paul, Minn. So. San Francisco, Calif. Seattle, Wash. 
Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co., 

International Division, 99 Park Ave., New York, N. Y. 
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EMOTRON 

HUGHES PRODUCTS 

presents 3 unusual new 

STORAGE TUBES 

The MEMOTRON, a direct -display cathode ray storage tube, re- 
tains traces and transients until intentionally erased. Analysis 
and comparison are possible without photography because 
MEMOTRON visually displays successive transient writings. All 
displays occur at uniform brightness, regardless of writing 
speeds, so are easily photographed for file records. Applications: 
viewing transients in shock testing, read -out of solutions from 
analog computers, curve plotting at high and low speeds, 
electrocardiography, vectorcardiography and heart sounds. 

General Specifications: 
RESOLUTION...50 to 60 written lines per inch. 
WRITING SPEED ... 0 to at least 100,000 inches /second. 
BRIGHTNESS... 50 foot- lamberts. 

USABLE SCREEN DIAMETER... 4 inches. 
DIMENSIONS... 

Over -all length: 181/2 inches ± 1/2 inch. 
Bulb diameter: 55 /a inches maximum. 
Neck diameter: 21/4 inches ±3/32 inch. 

TON OTRON 
The TONOTRON, another exclusive Hughes direct -display cath- 
ode ray storage tube with a 5 -inch screen, presents a complete 
spectrum of grey shades. The high light output makes a hood 
unnecessary, even when viewing in full daylight. TONOTRON'S 

length of persistence and rate of decay are controllable. Su- 
perior presentation of the grey scale assures "high fidelity" 
picture reproduction. Applications: radar, Narrow Band Televi- 
sion, instrumentation, etc. 

TYPOTRON 

© 1956, H.A.C. 

Photos show single transient 
pulses, 20 microseconds wide 
with a one microsecond rise 
time, showing writing capabili- 
ties of one million inches per 
second. These photos were 
taken in full daylight without 
a hood. 

Photos: Left, weather radar with brilliant halftone picture 
on TONOTRON. Right, TONOTRON freezes action picture 
until intentionally erased. 

The TYPOTRON is the first commercially available storage tube 
for displaying printed data rapidly. A choice of 63 characters 
is available for the presentation of data in words, numbers or 
symbols. As a high -speed digital read -out device, the TYPOTRON 
writes characters inch in size at speeds of at least 25,000 
characters per second. The written information remains visible 
indefinitely without fading or blooming, until intentionally 
erased. This feature makes TYPOTRON an ideal read -out device 
in many digital computer applications. 

E HUGHES PRODUCTS 
-I 

A DIVISION OF THE HUGHES AIRCRAFT COMPANY 

L J 

ELECTRON TUBES 

Our applications engineers invite your 
inquiries regarding specific uses of these 
tubes. For futrther information and 
descriptive literature please write to: 
HUGHES PRODUCTS ELECTRON TUBES 

International Airport Station 
Los Angeles 45, California 

11177 l. 
L O P I I J A C T 

4 l 1 a 3 CJ 
V R V 5 4 5 6 7 

oneRw5z 
5 6 P h C f vtat 1eA 

Photo: Presentation of all 
available characters. 
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TIRED 

ASSE LINES 
"44" RESIN, "RESIN-Fl " and PLASTI 

Kester Flue Core Solders b at the very to 
of the solder hit parade when it comes to quality, 
speed, uniformity and economy. An unbroken rec- 
ord of dependability is what makes Kester a sure- 
fire "cure" for lagging productiod. Better switch 
now to Kester ... a real production record maker! 

WRITE TODAY for Kester's NEW 78- 

Page Informative Textbook, "SOLDER... 

Its Fundamentals and Usage." 
% ít 

SOLDE 

KESTER S [DER 
C O M PA N Y4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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`P'. PERSONAL 

Maj. Gen. Raymond C. Maude, 
former Commander, Air Force Cam- 
bridge Research Center, has been 
named assistant to Dr. Thomas T. 
Goldsmith, Jr., Vice President- Govern- 
ment and Research, Allen B. Du Mont 
Labs, Clifton, N. J. General Maude 
will assist in directing the supply of 
electronic equipment to the armed 
services. 

Allan R. Ogilvie has been elected 
Vice President of Hancock Electronics 
Corp., Redwood City, Calif. 

if it's printed circuits... 

C -D's Printed Wiring Division renders the most complete printed 
circuit fabrication service possible. Equipment, processing techniques 
and engineering skills can produce any printed circuit design in long 
production or experimental pilot runs. 

Beyond the finished printed wiring board, facilities are offered for 
mounting and assembly of components. When required, a complete 
mechanical art service, including master drawings, layouts, etc., can 
be provided by a corps of specialists. 

From the base plate to final finish of the printed circuit, every step 
is scrupulously supervised. Only materials of the highest quality and 
precision are used. 

C -D has earned an enviable reputation for the precision of its dies 
and tools. A special tool shop serves this division exclusively. Special 
techniques for effective "through- hole" plating have been developed. 

As in capacitors, so also with Printed Wiring -C -D jealously 
guards its reputation for Consistently High Dependability - 
its goal is always -Quality First. Write for catalog to Cornell- 
Dubilier Electric Corporation, South Plainfield, New Jersey. 

?Ç CORNELL-DUBILIER F CAPACITORS 
SOUTH PLAI NFIELD. N. .1.; NEW BEDFORD. WORCESTER 9 CAMBRI DGE. MASS., 

PROVIDENCE a HOPE VALLEY. R. I.; INDIANAPOLIS. IND.; SANFORD, FUOUAY 

SPRINGS a VARINA. N. C.; VENICE. CALIF.; B SUBSIDIARY. THE RADIART CORPORA- 

TION. CLEVELAND. OHIO; CORNELL -DUBILIER ELECTRIC INTERNATIONAL. N Y. 
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Dr. A. Gurewitsch A. R. Ogilvie 

Dr. A. M. Gurewitsch, a physicist 
at General Electric's Research Lab in 
Schenectady, has been appointed a 
European scientific representative of 
the Lab. He will headquarter at GE's 
new research office in Zurich, Switzer- 
land. 

Hjalmer Lundquist, formerly Chief 
Design and Tool Engineer with Na- 
tional Vulcanized Fibre Co., Wilming- 
ton, Del., is now an engineering con- 
sultant for the firm, following his 
recent retirement. 

Charles J. Falk is now Manager -En- 
gineering, Distribution Assemblies 
Dept. General Electric Co., Plainville, 
Conn. 

Dr. Samuel B. Batdorf has joined 
Lockheed's Missile Systems Div., Re- 
search Branch, Van Nuys, Calif., as 
Asst. Director and head of the Elec- 
tronics Div. His doctorate is in theo- 
retical physics. 

Dr. Sidney L. Simon is now Director 
of Applied Research in the Research 
and Advanced Development Div., Avco 
Mfg. Corp., Stratford, Conn. 

Edward G. Hall has been promoted 
to Chief Applications Engineer at 
Lenkurt Electric Co., San Carlos, 
Calif.; he had formerly been sales 
engineering mgr. and general sales 
mgr. Carl W. Roe has been made Gen- 
eral Commercial Relations Manager 
by Lenkurt. 

Philias H. Girouard, formerly Chief 
Engineer, U. S. Navy Bureau of Ord- 
nance, has been named Asst. Director 
of Engineering at Consolidated Elec- 
trodynamics Corp., Pasadena, Calif. 
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Raytheon - World's Largest Manufacturer of Magnetrons and Klystrons 

gym 

Kw 

Excellence in Electronics 

RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PL -43 

Waltham 54, Massachusetts 

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, 

Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors 
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AMPEX 
L CORPORATION ; 

JJ 

How much should a Tape Recorder cost? 
$45,000* The new Ampex Videotape Recorder at $45,000 achieves 

flawless reproduction of TV picture and sound. The system not only promises 
to revolutionize network telecasting but will actually reduce material costs by 
99 %. In hundreds of TV stations throughout the country Ampex Videotape 
Recording will repay its cost in less than a year. 

1,315 * The Ampex Model 350 studio console recorder at $1,315, 
costs less per hour than any other similar recorder you can buy. Year after year 
it continues to perform within original specifications and inevitably requires 
fewer adjustments and parts replacements than machines of lesser quality. 

$545* The Ampex Model 601 portable recorder at $545 gives superb per- 
formance inside and outside of the studio. This price buys both the finest 
portable performance available and the most hours of service per dollar. 

YOU CAN PAY LESS FOR A TAPE RECORDER BUT FOR PROFESSIONAL USE 

YOU CAN'T AFFORD TO BUY LESS THAN THE BEST 

°Net price as of August 1, 1956 and subject to change. 

SIGNATURE OF PERFECTION IN MAGNETIC TAPE RECORDERS 

934 Charter Street Redwood City, California 
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FINGERS OF STEEL 
that hold where you can't reach 

If you can't reach the back of a panel to hold 
a nut, let the spring steel fingers of a Tinnerman 
SPEED GRIP* Nut Retainer hold it for you. No 
welding or staking, no special skills or equipment 
required. It's the most efficient way to attach a 
square nut to a panel in blind location. 

The SPEED GRIP combines a square nut 
retained in a spring steel cage. The SPEED GRIP 
snaps easily into the panel. Expensive rigid 
position methods are eliminated. Nut floats 
free in the cage to offset minor hole misalign- 

TINNERMAN 
5,411dAk* 

FASTEST THING IN FASTENINGS 

ments, but cannot turn as bolt is tightened. 
SPEED GRIPS can be put on anywhere along 

your assembly line ... no side trips to special 
stations, no line deviations of any kind. Rust - 
proofed, they can be applied after painting, 
ending costly masking or retapping of paint - 
clogged threads. 

Consult your Tinnerman representative soon 
and write for Bulletin No. 335. Tinnerman 
Products, Inc., Box 6688, Department 12, 
Cleveland 1, Ohio. 

SPEED GRIPS eliminate several punched and 
tapped holes. cut assembly costs 78 %, sim- 
plify installation of heater. 

ELECTRONIC INDUSTRIES & Tele -Tech 

SPEED GRIPS applied after painting simplify 
blind -location assembly of auto seat handle, 
avoid paint -clogging of threads. 

October 1956 

SPEED GRIPS cut costs 75% by replacing 
tapped holes and weld -type nuts as mount- 
ing fasteners on ear radio. 
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a new complete line of 

subminiature pulse transformers 

Take maximum advantage of available 
space on crowded wiring boards and in 
crammed chassis with Sprague's truly 
miniaturized line of reliable pulse trans- 
formers. 

Designed to meet the environmental 
requirements ofspecificat ion M IL- T -27A, 
these new Sprague designs offer depend- 
ability without sacrifice in electrical 
performance of their larger counterparts. 
The hermetically- sealed tubular metal 
cases are available with pin terminals on 

one end for mounting on printed wiring 
boards or with the conventional wire 
leads on opposite ends. The complete set 
of standard ratings shown below will 
take care of most circuit requirements. 

Complete data on Sprague's new type 
5Z pulse transformers are shown in En- 
gineering Bulletin 503, available on letter- 
head request to the Technical Literature 
Section, Sprague Electric Company, 233 
Marshall Street, North Adams, Mass. 

TYPICAL SPECIFICATIONS 

Cot. 
No.. 

Turns 
Ratio 

Lp 
(mH) 

LL 
(µH) 

Cd 
(µµF) 

Source Impedance 100 Q Source Impedance 500 a Source Impedance 1000 O 

Load 
(Ohms) 

Puke 
Width" 
(;.sec) 

Rise 
Time 

(µsec) 
Load 

(Ohms) 

Pulse 
Width 
(µsec) 

Rise 
Time 
(µsec) 

Load 
(Ohms) 

Pulse 
Width' 
(µsec) 

Rise 
Time 
(;.sec) 

5Z1 ¡ 50 1.8 0.01 250 0.40 0.01 500 0.24 0.01 
and 1:1 0.5 1.0 6.0 1.2 0.01 500 0.28 0.01 1000 0.20 0.01 
5Z2 I. 200 0.8 0.01 1000 0:22 0.01 2000 0.15 0.01 
523 5 1.8 0.02 2/ 0.40 0.02 55 0.24 0.02 
and 3:1 0.5 2.0 6.0 11 1.2 0.02 55 0.28 0.02 110 0.20 0.02 
5Z4 22 0.8 0.02 110 0.22 0.02 220 0.15 0.02 
5Z5 ( 4 1.2 0.02 10 0.40 0.02 20 0.24 0.02 
and 5:1 0.5 2.5 6.0 8 0.8 0.02 20 0.28 0.02 40 0.20 0.02 
5Z6 L 40 0.22 0.02 80 0.15 0.02 
527 ( 50 1.8 0.025 250 0.40 0.02 500 0.24 0.02 

d 1:1:1 0.5 2.0 12.0 (l 100 1.2 0.025 500 0.28 0.02 1000 0.20 0.02 
5Z8 200 0.8 0.025 1000 0.22 0.02 2000 0.15 0.02 
5Z9 r 50 3.4 0.015 250 0.70 0.015 500 0.38 0.015 
and 1:1 1.0 1.5 6.0 100 2.2 0.015 500 0.54 0.015 1000 0.28 0.015 
5210 200 1.6 0.015 1000 0.40 0.015 2000 0.25 0.015 
5Z11 ( 5 3.4 0.02 27 0.70 0.02 55 0.38 0.02 
and 3:1 1.0 2.5 6.0 (l 11 2.2 0.02 55 0.54 0.02 110 0.28 0.02 
SZ12 22 1.6 0.02 110 0.40 0.02 220 0.25 0.02 
5Z13 10 0.70 0.02 20 0.38 0.02 
and 5:1 1.0 4.0 6.0 4 2.2 0.02 20 0.54 0.02 40 0.28 0.02 
5Z14 8 1.6 0.02 40 0.40 0.02 80 0.25 0.02 
5ZI 5 ( 50 3.4 0.025 250 0.70 0.025 500 0.38 0.025 
and 1:1:1 1.0 2.5 12.0 (1100 2.2 0.025 500 0.54 0.025 1000 0.28 0.025 
SZIS 200 1.6 0.025 1000 0.40 0.025 2000 0.25 0.025 
5Z17 ( 50 8.7 0.02 250 1.9 0.02 500 0.94 0.02 
and 1:1 2.5 3.0 6.0 L 100 5.4 0.02 500 1.2 0.02 1000 0.66 0.02 
5218 L 200 3.6 0.02 1000 0.8 0.02 2000 0.45 0.02 

5Z19 ¡ 5 8.7 0.025 27 1.9 0.025 55 0.94 0.025 
and 3:1 2.5 3.5 6.0 <l 11 5.4 0.025 55 1.2 0.025 110 0.66 0.025 
5Z20 22 3.6 0.025 110 0.8 0.025 220 0.45 0.025 
5221 J 10 1.9 0.025 20 0.94 0.025 
and 5:1 2.5 5.0 6.0 4 5.4 0.025 20 1.2 0.025 40 0.66 0.025 
5Z22 l 8 3.6 0.025 40 0.8 0.025 80 0.45 0.025 

5Z23 50 8.7 0.04 250 1.9 0.04 500 0.94 0.04 
and 1:1:1 2.5 6.5 12.0 100 5.4 0.04 500 1.2 0.04 1000 0.66 0.04 
5Z24 200 3.6 0.04 1000 0.8 0.04 2000 0.45 0.04 

5Z25 ¡ 50 21.0 0.03 250 4.0 0.03 500 1.8 0.03 
and 
5Z26 

1:1 6.0 6.0 6.0 (1100 
200 

13.0 
8.4 

0.03 
0.03 

500 
1000 

2.6 
1.8 

0.03 
0.03 

1000 
2000 

1.4 
1.0 

0.03 
0.03 

5Z27 5 21.0 0.04 27 4.0 0.04 55 1.8 0.04 
and 3:1 6.0 11.0 6.0 11 13.0 0.04 55 2.6 0.04 110 1.4 0.04 
5Z28 22 8.4 0.04 110 1.8 0.04 220 1.0 0.04 

5Z29 10 4.0 0.04 20 1.8 0.04 
and 5:1 6.0 14.0 6.0 4 13.0 0.04 20 2.6 0.04 40 1.4 0.04 
5Z30 8 8.4 0.04 40 1.8 0.04 80 1.0 0.04 

5Z31 
and 
5Z32 

1:1:1 6.0 17.0 12.0 
50 

100 
200 

21.0 
13.0 
8.4 

0.07 
0.07 
0.07 

250 
500 

1000 

4.0 
2.6 
1.8 

0.07 
0.07 
0.07 

500 
1000 
2000 

1.8 
1.4 
1.0 

0.07 
0.07 
0.07 

First cot. no. is for 2 -e ded style, second is for single -ended plug-in style. 
NOTE: Two winding transformers can be furnished with tapped windings to customer specifications. 

the mark of reliability 

...For 10% Droop. 

SP ACUE® 
Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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Tubes and Components at 500 °C 
All of us have become aware of the terms "sonic" 

and "thermal" barriers as being applied to super- 
sonic aircraft guided missiles, and earth satellites. 
We know too, that the high velocities experienced by 
these devices in the earth's atmosphere can create so 
much heat as to make conventionally designed elec- 
tronic equipment completely inoperable. The forced 
location of electronic equipment near high -heat pro- 
ducing jet propulsion units also gives rise to many 
thermal operation problems. 

In the past we have tried to make components 
withstand greater heat ranges and we have even 
looked to refrigeration as the possible vehicle with 
which to overcome heat dissipation problems. It is 
because of this that the recent press meeting spon- 
sored by General Electric is so significant. At this 
meeting, the General Electric Research Laboratory 
revealed for the first time the work that they had 
done to develop components and circuitry that would 
operate at 500 °C (932 °F) or better for extended pe- 
riods. They showed heaterless titanium and ceramic 
constructed vacuum diodes and triode tubes that 
would operate as high as 800 °C; a transformer using 
a grain- oriented steel core and new glass insulation 
material on copper windings that operates success- 
fully for 500 hours at 520 °C; ceramic metal -film re- 
sistors operating at 600 °C; mica capacitors operat- 
ing at 800 °C; printed ceramic circuits with platinum 

supports and silver conductors which operate at 
700 °C. Also shown was a complete multivibrator cir- 
cuit with heaterless tubes operating at 700 °C; an 
r -f detector and audio amplifier capable of operating 
at 800 °C and a servo motor for 500 °C operation. 

GE scientists pointed out that many interesting 
by- products had developed as they pursued this "if 
you can't lick 'em ... join 'em" type research. The 
heaterless diodes, for example, find excellent applica- 
tion now as oven and range thermostats because they 
can be placed directly in the flame or in the heater. 
Obviating the need of vacuum tube heaters reduces 
equipment power requirements as much as 85 %. 
Heaterless tubes minimize hum problems and they 
offer a much lower noise factor than regular tube 
types. In fact, a three times noise factor improvement 
in UHF -TV head -ends is reported. The titanium and 
ceramic parts are so small that no hand assembly is 
possible. Such tubes, however, can be built in differ- 
ent configurations such as rectangular, round, tri- 
angular or square to take advantage of miniaturiza- 
tion, special space considerations, etc. 

The work that has been done here in overcoming 
thermal barrier problems is truly remarkable and 
represents an important step forward for the elec- 
tronic industries. Additional detailed engineering data 
on these various developments will be published in 
subsequent issues. (See photo on page 50 in this issue.) 

Electronic Pin Balls -For the Home? 
In recent years the lowly pin -ball machine has 

risen greatly in stature. Today the steady nationwide 
flow of nickels and dimes attests to the appeal that 
these devices have. The design of modern pin -ball 
machines show considerable engineering experience 
and ingeniousness. The more popular games today 
challenge the skill of the player in contrast to those 
earlier units where the course of the shining balls 
was left to chance. Today we have electronic shoot- 
ing galleries, electronically scored bowling games, 
and games based on popular outdoor sports where 

player- actuated intermediate controls inject the ele- 
ment of skill. 

Interestingly enough, our survey finds that there 
are relatively few manufacturers of these extremely 
popular devices. It raises the question as to why some 
of our more dynamic electronic manufacturers with 
imaginative research staffs shouldn't enter this 
growing field with some real 1957 models. Besides 
production for public use, let's not overlook the pos- 
sibility of an electronic pin -ball machine for every 
home. 
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RADARSCOPE 
Revealing important developments and trends 

throughout the spectrum for radio, TV and 

electronic research, manufacturing and operation 

MUCH NEEDED SHOT -IN- THE -ARM for color TV 
sales may come from the banks. They are reportedly 
agreeing to finance color set purchases on the basis 
of payments over 36 months as against the usual 24 
months, with 10', down payment. 

NEW COLOR RADAR has been developed by a Phil- 
adelphia firm, which reportedly minimizes the effects 
of sea -clutter. 

NEXT YEAR'S TV receivers will feature 110° pic- 
ture tube, according to Dr. W. R. G. Baker. The new 
tubes will shorten the depth of sets by four or five 
inches. 

NEW TRANSISTOR TECHNIQUE 

Germanium blanks for Philco's new surface- barrier diffused (SBDT) 
transistors are shown being prepared by engineer R. A. Williams. New 
process in which particles of metal are diffused into germanium 

surface results in transistors operating up to 500 MC. 
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HEAVY RECRUITMENT CAMPAIGNS are being 
waged in Europe by a number of top U. S. manufac- 
turers to attract engineers. For desirable personnel, 
the companies apparently handle all arrangements 
connected with immigration, and promise, in addi- 
tion, especially high pay. 

LOOK FOR electronic ranges to become big busi- 
ness. In the wake of Raytheon's success with their 
commercial model, four top appliance manufacturers 
are now planning home type units, priced in the 
$1,000 to $1,200 range. 

RADIO -CONTROLLED TRAFFIC LIGHTS will be 
installed in New York City early next year. In the 
same connection, GE is suggesting that radio units 
installed in traffic lights be used for public address 
systems for the purpose of avoiding panic in the 
streets during extreme national emergencies. 

IN THE FUTURE federally supported basic scientific 
research of an unclassified nature will be made more 
widely available to scientists everywhere under a new 
program announced by the National Science Founda- 
tion. With support from the Office of Scientific In- 
formation of the Foundation, the Library of Congress 
and the Office of Technical Services of the Dept. of 
Commerce will jointly undertake wider dissemination 
of significant information in some 20,000 unclassified 
technical reports on basic research issued annually by 
organizations engaged in Government -sponsored 
scientific Research. 

NEW FOIL MAGNET, latest product of the new foil 
manufacturing technique has been developed at the 
Univ. of Colorado. An electro magnet, it is said to be 
cheaper and lighter than similar types and to operate 
at higher average temperatures. 

ELECTRONIC MAIL SORTING may be the next 
step in the electronic processing. The Canadian Post 
Office department is now installing a unit at their 
Ottawa office, which sorts post office mail into any 
one of the 10,000 pigeon holes at a speed of 10 letters 
per second. The sorter -working on a computer prin- 
ciple, reads coded symbols printed on mail and trig- 
gers mechanical units which do the actual sorting. 
Four coded symbols are printed on the envelopes by 
comparatively unskilled operators. From that point 
automatic processing takes over. 
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DARK HORSE of the industry is marine telephones. 
The number of units has increased eight times over in 
the past 10 years -from 3,282 in 1945 to 27,343 in 
1955. New streamlined models feature automatic 
noise limiting, and "Squelching" of background 
noises. Market here has vast potential in view of the 
sky rocketing sales of small pleasure craft. The only 
obstacle to date is price, and this should be overcome 
as production is stepped up. 

AIR NAVIGATION 
COMPROMISE DECISION which established Vortac 
-combination of VOR /DME and the military's 
TACAN -as the official air navigation system for 
the United States will cost $56 million dollars for 
the first year of change over, and reduce to $10 mil- 
lion dollars a year for several years thereafter. Any 
decision they would have made obsolete either the 
civilian VOR /DME or TACAN would have involved 
tremendous expenditures on either side. The only 
dissent was voiced by the Aircraft Owners and Pilots 
Association (AOPA), organization of sport and busi- 
ness plane owners, who termed the decision a major 
victory for the military. They pointed out that during 
the past two years of dispute over the value of the 
two systems, the military was spending tremendous 
sums of money on TACAN installations, so much 
that when the time came for the Air Coordinating 
Committee to make a decision, they were necessarily 
heavily influenced by the amount of money that had 
already been spent on existing installations. 

ENGINEERING MANPOWER 
NO LONGER AN EXPERIMENT but an established 
trend is the industry's search for a solution to the 
engineering shortage through upgrading skilled 
technicians to handle second rank engineering jobs. 
Four top manufacturers are now waging heavy ad- 
vertising campaigns to woo technicians to fill engi- 
neering positions. 

ON THE PLUS SIDE for the experienced and well - 
trained engineer will be relief from the boredom of 
the menial engineering tasks that must be done. The 
lament so commonly heard in engineering circles 
that too little of the engineer's valuable training is 
being applied should be less commonly heard, and 
with this upgrading of engineers' duties should come 
a general improvement in the quality of electronic 
engineering. 
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ON THE MINUS SIDE is the fact that the line be- 
tween technicians and engineers, quite sharply de- 
fined at present, will, of necessity, become more and 
more vague. And these overlapping functions could 
sooner or later be reflected in generally lower engi- 
neering pay scales. 

While the threats to the professional status of 
engineers brought on by the influx of technicians 
can hardly be minimized, the movement does fill a 
very serious gap in the electronic chain -of- command. 
It has long been apparent that a particularly serious 
side of the engineering shortage was the lack of 
strong second rank junior engineers to handle the 
more routine engineering tasks. With the new trend. 
there is an added incentive for the more talented 
technicians to step into this new role. 

"RED HOT" CIRCUITS 

General Electric research engineer, C. B. Mayer applies blow torch 
to GE's new high temperature components to illustrate their ability 
to operate under high ambient conditions. Among units designed for 

500 °C. operation are heater -less tubes, ceramic diodes 
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Fig. l: Quartz bar orientation for YZ flexural 
mode 

Dr. R. Bechmann Dr. D. Hale 

THE frequency range of 100 cps 
to 30 kc can be covered with 

quartz bar resonators excited in a 
flexural mode. These frequencies 
require quartz crystals having a 
large dimension in the Y- direction. 
Natural crystals large enough to 
meet this requirement are some- 
what scarce, but recent develop- 
ments in the growth of synthetic 
quartz crystals have made possible 
a new synthetic Y -bar type' which 
is an excellent starting material 
for the production of flexural mode 
resonators. 

Generally the YZ flexural mode 
of a +5 °X bar and the NT cut 
are used for audio frequency gen- 
eration and selection. However, 
there is another kind of flexural 
mode, the YX flexural mode of an 
X bar, giving a very small temper- 
ature coefficient of frequency.2 
This mode is used extensively in 
Europe but is practically unknown 
in this country. The properties of 
this mode and the arrangement of 
electrodes for optimum excitation 
are discussed. 

DR. R. BECHMANN, Frequency Control 
Branch, Signal Corps Engineering Labs, Forf 
Monmouth, N. J. and DR. D. HALE, Crystal 
Growth Section, Clevite Research Center, 

Cleveland, Ohio. 

Flexural Mode 
Slender quartz bars, cut in the YZ flexural mode, give 

stable frequency control down to 100 cps. New tech- 

niques for producing cultured quartz crystals with the 

necessary length and axis orientation are described 

By DR. R. BECHMANN and DR. D. HALE 

Flexural Excitation 
To excite the flexural mode of a 

bar piezoelectrically, two electri- 
cally opposite pairs of electrodes 
are necessary, producing two op- 
posite stresses parallel to the axis 
of the bar. The actual piezoelectric 
coefficient die for exciting a quartz 
bar with its length in the YZ- 
plane is given by 

dlr = -du cosse, 

-d14 cos w sin sf. (1) 

In order to excite piezoelectri- 
cally the flexural mode in the YZ- 
and YX- planes, two different types 
of electrode arrangements are nec- 
essary. Fig. 2a shows the usual 
form of electrodes for excitation 
of the YZ flexural mode: two pairs 
of electrodes are arranged on 
either side of a bar on its YZ faces. 
Fig. 2b shows the electrode ar- 
rangement for the excitation of 
the YX flexural mode: four elec- 
trodes are arranged parallel to the 
major surfaces of the bar. Usually 
the electrodes are plated. The dis- 
tributions of the electric field for 
the two electrode arrangements 

are shown in Fig. 3a and 3b rep- 
resenting a cross section of a bar 
with its length parallel to the Y 
axis. In both cases one -half of the 
bar is expanding, the other half 
contracting, thus causing the bar 
to bend. In case (a) the plane of 
flexural motion is the YZ- plane, 
in case (b), the YX- plane. If the 
length of the bar lies in the YZ- 
plane and parallel to Y', the other 
dimensions parallel to X and Z' 
respectively, the same conditions 
hold. 

Temperature Coefficient 
The temperature coefficients of 

frequency (Tf)ext for the length 
extensional mode and (Tf)ne, for 
the flexural mode, differ by 

(Tf)n.x - (Tf).xt = Tb - Tl, (2) 

where Tl is the coefficient of linear 
expansion in length direction of 
the bar, and Tb is the linear co- 
efficient of expansion in the direc- 
tion of width b in the plane of 
flexure. Considering a bar parallel 
to the Y -axis, Ti is given by the 
linear coefficient of expansion in 
the Y direction which is ax = ar = 

Fig. 2: Electrode arrangement for excitation of (a) Y'Z' flexural mode and Ib) Y'X flexural mó 
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Quartz Crystals 
As A -F Resonators 

13.7 10 -6 / °C. When the bar vi- 
brates in the YZ flexural mode, the 
frequency- determining breadth is 
parallel to the Z -axis andTb = a, _ 
7.5 10-6/ °C. The temperature co- 
efficients of flexural and length 
extensional modes differ accord- 
ing to Eq. 2 by the values of 
-6.2 10-6/ °C. For the YX flexural 
mode the dimensions determining 
the frequency are parallel to the 
X- and Y -axes. The coefficient of 
linear expansion Tb is in this case 
determined by a., thus making the 
difference in Eq. 2 equal to zero. 

It is well known that the length 
extensional vibrating bar of the 
orientation = 5° ( +5 °X cut) pro- 
vides zero temperature coefficient. 
From this it follows that the YZ 
flexural mode of the +5 °X cut has 
a temperature coefficient of about 
-6.2 10-6/0C for narrow bars and 
even greater for wider bars. How- 
ever, it also follows that the Y'X 
flexural mode of the +5 °X bar has 
a zero temperature coefficient of 
frequency. The Eq. 2 for a bar 
rotated about an angle ' consider- 
ing the Y'X flexural mode becomes 

(Tf)n°, - (Tf) °,t = 
(a. - a,) sin' 0). (31 

To reduce the temperature co- 
efficient of frequency of the Y'Z 
flexural mode of a bar, usually too 
high for practical purposes, the 
NT cut was developed.3 The ori- 
entation of this NT cut is defined 
by the rotational symbol,xytl :0° to 

8.5 °/ =38° to X70 °. Rotation about 
the length direction of the bar de- 
creases the temperature coefficient 
of frequency but simultaneously 
reduces the piezoelectric excita- 
tion. The effective piezoelectric 
coefficient d'1: for rotation through 
the angle O about the Y' axis is 

d' = - (dr, cos' ¢ + 

d cos ( sin >G) cos O. (4) 

A rotation of O = 90° trans- 
forms the YZ flexural mode of 
vibration into the YX flexural 
mode, which, however, cannot be 
excited by the electrode arrange- 
ment shown in Fig. 2a. With the 
rotation the temperature coeffi- 
cient of frequency varies between 
the values of the YZ and YX flex- 
ural modes, and the piezoelectric 
excitation decreases, becoming 
zero at 90 °. The NT cut is thus a 
compromise between a reduced 

Fig. 3: Electric field in XZ' section of bar stimulated for (a) Y'Z' mode and (b) Y'X mode 

(d) 

I 
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temperature coefficient of fre- 
quency and an excitation still 
usable. 

Examples 

Table 1 gives typical examples 
for the dimensions of +5 °X bars 
excited in the fundamental Y'X 
flexural mode. The frequency for 
this mode is given by 

f = 5740 (5) 

where f is in kc /s, b and 1 are in 
mm. The first column in the Table 
gives the frequency f, the second 
column the length I of the bar, the 
third column the breadth b paral- 

(Continued on page 92) 

Fig. 4: Early lab model of X -bar YX flexural 
mode resonator 
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Modular Design - Progress 
Three years have passed since the 

Navy's Bureau of Aeronautics an- 
nounced the development of the 
system of electronic equipment de- 
sign called Tinkertoy. It is appro- 
propriate at this time to review the 
progress of electronic design of the 
Tinkertoy or modular type, and to 
summarize the advances. 

Tinkertoy 
The fundamental objective of the 

Tinkertoy design was to decrease 
the labor requirements for produc- 
tion by more complete mechaniza- 
tion of assembly techniques. The 
development program by the Navy 
and the Bureau of Standards re- 
sulted in a completely unorthodox 
design for electronic equipment; a 
ceramic wafer, unconventional 
printed tape resistors, and silvered 
ceramic capacitors as the basic ele- 
ments. 

In addition, the interconnections 
between modules were to be printed 
wired boards. An important goal 
of the development program was 
the standardization of shape and 
of handling means for portions of 
the electronic package. A standard 
shape module was required as a 
basic assembly structure for com- 
bining various quantities of com- 
ponents. 

L. M. MATTHEWS, Special Missile Systems 

Div., Sperry Gyroscope Co., Div. of Sperry 
Rand Corp., Great Neck, N. Y. 

Fig. 1: Typical unit of modular construction, 
compact & rugged 

By L. M. MATTHEWS 

Acceptance by a large segment of 
the electronic industry of the use 
of unconventional components is 
necessary if the Tinkertoy pro- 
gram is to be successful. To achieve 
the objective of the project, each 
major assembly plant ultimately 
must perform all the operations in 
the manufacture of components 
which go into electronic equipment. 
The goal is to make each plant self - 
sufficient, so that in a case of wide- 
spread damage due to enemy ac- 
tion, production could continue. 

Industry Acceptance 
With these aims in mind, a re- 

view of the industry acceptance of 
the Tinkertoy construction style 
may be undertaken. It is worth- 
while to note that there are at least 
three companies engaged in manu- 
facturing Tinkertoy components. 
These companies start with raw 
materials, manufacture resistors 
and capacitors, and assemble mod- 
ules. Two of the companies are at 
this time manufacturing modules 
which are suitable for use in com- 
mercial electronic equipment only. 
The third manufacturer builds 
completed assemblies which meet 
military specification requirements. 
A development program is continu- 
ing at the NBS, aimed at pro- 
ducing better and ' more stable re- 
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sistance compounds, and higher 
value inductors for application to 
the basic ceramic wafer building 
block. 

One firm has made available, 
through commercial radio parts 
distributors, a kit of standardized 
modules which have been designed 
around the NBS Standard Circuits 
Handbook. The kit allows an equip- 
ment designer to pick from the 
shelf a complete circuit, in operat- 
ing condition, to insert into his 
breadboard for evaluation of the 
performance of a system of mod- 
ules. This added step of standard- 
ization is an inevitable long -range 
consequence of the need for more 
electronic equipment and a continu- 
ing shortage of capable design en- 
gineers. The kit includes video 
amplifier circuits, power supply 
regulator circuitry, and others. The 
modules are arranged to receive a 
miniature tube on one end with the 
socket permanently affixed to the 
module itself. The performance of 
the circuits in a system may be 
evaluated readily by a simple plug - 
in and take -data technique. 

A present limitation in the use 
of ceramic wafer modules is in the 
application of Tinkertoy designs to 
high frequency amplifiers. It has 
been found that a practical upper 
frequency limit of about 60 MC 

exists. This limitation is primarily 
due to the lengths of riser wires 
and printed wiring interconnec- 

TABLE 1 

UNITS AVG. SWEEPS 
TEST TESTED TO FAILURE 

Vibration -12g 
10 -500 cps, 10 min /sweep 8 220 

Vibration -16g 
10 -500 cps, 10 min /sweep 8 125 

Vibration -20g 
10 -500 cps, 10 min /sweep 8 184 

Combined Environment 
12g, 10 -500 cps, 10 min /sweep 
-67 °F, 50,000 ft. atmos. press. 17 156 

Humidity 
over range of 159 °F to ambient 
at >95% relative humidity 
1 cycle per day 3 36 

High Temperature 
100 °F - 230 °F, 30 min. cycle 3 no failures in 

63 cycles 
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and Problems 
Tinkertoy, electronic building block program, is gaining 

industry acceptance as well as conquering technological 

obstructions in its fight for equipment standardization 

Lions. This lead length problem is 
further aggravated when it is 
necessary to mount the vacuum 
tube associated with the module in 
a separate location. 

Military Equipment 

The basic design of military 
equipments being manufactured 
differs somewhat from the original 
concept of project Tinkertoy. The 
principal difference is in the use of 
completely self- protected resistors 
and capacitors installed on wafers 
containing holes for lead insertion. 

It was found expedient and de- 
sirable during development to ob- 
tain a preliminary evaluation of a 

representative module unit of the 
production design. This was neces- 
sary because of the very high re- 
liability required for the equip- 
ment. A complete design for a com- 
ponent assembly was made well in 
advance of final design informa- 
tion. From this completed design 
a lot of approximately 60 assem- 
blies was built. 

Ten of these units were used in 
preliminary evaluation tests, and 
the remaining 50 were given com- 
plete environmental evaluation. An 
early consideration in the adoption 
of the ceramic module as a basic 
element for this equipment was the 
promise of adequate strength. Pre- 
liminary investigations indicated 

Fig. 2: Mtd. & unmtd. resistors, 11.) encap- 
sulated; Ir.) old style precured tape 

the possibility of achieving sub - 
stantally improved reliability, due 
in part to more precise manufactur- 
ing control and to an inherent rug- 
gedness in the design of the basic 
portions of the equipment. The 
mounting arrangements for re- 
sistors and capacitors in the ceram- 
ic wafers are much more secure 
than in conventional style of con- 
struction for military equipment. 
Mechanical resonant frequencies 
associated with the riser wires and 
ceramic wafers in the modules are 
very much higher than those avail- 
able in standard sheet metal chassis 
and terminal board construction. 

(Continued on page 154) 

Standards For Hi -Fi Equipment 

As a result of t h e editorial, 
"High Fidelity at the Crossroads," 
in the June 1955 issue of Tele- 
Tech & Electronic Industries, there 
was formed the Ad Hoc Subcom- 
mittee on High Fidelity under 
chairman A. W. Friend, and with 
the very active support of B. R. 
Bauer, W. E. Kock, H. C. Hardy 
and D. E. Maxwell. 

This group has prepared the fol- 
lowing "List of Published Stand- 
ards That May be Applied to High 
Fidelity Equipment." 

Institute of Radio Engineers 
54 IRE 3. SI. Standards on Audio Tech- 
niques: Definitions of Terms. 1954. (Re- 
printed from July 1954 IRE Proc. -50¢. 
53 IRE 3. S2. Stondards on American 
Recommended Practice for Volume Meas- 
urements of Electrical Speech and Program 
Waves, 1953. Adopted by ASA. (ASA 
C16.5- 1954). (Reprinted from May, 1954 
Proceedings. -50¢. 
56 IRE 3. SI. Standards on Audio Tech- 
niques: Methods of Measurement of Gain, 
Amplification. Attenuation, Loss and Ampli- 
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tude- Frequency Response. (Reprinted from 
the April 1956 Proceedings. -80q. 

42 IRE 6. SI. American Recommended Prac- 
tice for Loudspeaker Testing. Adopted by 
ASA. (ASA C16.4- 1942). --40¢ 
51 IRE 6. SI. Standards on Electroacoustics: 
Definitions of Terms, 1951. (Reprinted from 
May, 1951 Proceedings.)- $I.00. 
47 IRE 17. SI. Standards on Radio Re- 
ceivers: Methods of Testing Frequency - 
Modulation Broadcast Receivers, 1947. 
Adopted by ASA. (ASA C16.12- 1949). 
-50g. 
48 IRE 17. SI. Standards on Radio Re- 
ceivers: Methods of Testing Amplitude - 
Modulation Broadcast Receivers, 1948. 
Adopted by ASA. (ASA C16.19-1951). 
-$1.00. 
49 IRE 17. 51. Tests for Effects of Mis- 
tuning and for Downward Modulation. 1949 
Supplement to 47 IRE 17.SI. Adopted by 
ASA. (ASA C16,12a- 1951). Reprinted 
from Dec., 1949 Proceedings.) -25g. 
52 IRE 17. SI. Standards on Receivers: 
Definitions of Terms, 1952. (Reprinted from 
Dec., 1952 Proceedings.) -60g. 
53 IRE 19. SI. Standards on Sound Record- 
ing and Reproducing: Methods of Measure- 
ment of Noise. 1953. (Reprinted from April, 
1953 Proceedings.) -50g. 
53 IRE 19. S2. Standards on Sound Record- 

October 1956 

inq and Reproducing: Methods for Deter- 
mining Flutter Content, 1953. Adopted by 
ASA. (ASA Z57.1- 1954). (Reprinted from 
March. 1954 Proceedings. -75g. 

American Standards Assoc. 

C16.4 -1942. Loudspeaker Testing. (42 
IRE 6. SI). -50g. 
C16.5 -1954. Volume Measurements of 
Electrical Speech and Program Waves. 
(53 IRE 3. S2). -50g. 
C16.12 -1949, C16.12a -1951. Methods of 
Testing Frequency -Modulation Broadcast 
Receivers, with Supplement. (47 IRE 17. 
SI, 49 IRE 17. SI).- $1.25. 

CI6.19 -1951. Methods of Testing Ampli- 
tude- Modulation Broadcast Receivers. (48 
IRE 17. SI).- $1.00. 

257.1 -1954. Method for Determining 
Flutter Content of Sound Recorders and Re- 
producers. (53 IRE 19. S2). -75g. 
Z24.I -1951. Acoustical Terminology. - 
$1.50. 

222.51 -1946. Method of Making Inter - 
modulation Tests on Variable Density 16 

mm Sound Motion Picture Prints. -25g. 
PH22.52 -1954. Cross Modulation Test 16 

mm Variable Area Photographic Sound. 

(Continued on page 128) 
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Checking DC Parameters 
of Transistors 

By M. E. JONES 
and 

J. R. MacDONALD 

The instrument described in this 
article was designed to facilitate a 
study of parameter distributions 
involving relatively large numbers 
of germanium and silicon transis- 
tors. It is simple to operate and 
provides accurate and reproducible 
measurements of transistor do 

parameters such as collector -base 
reverse breakdown voltage BVcao, 
static short -circuit forward current 
transfer ratio hFE, between col- 
lector and base currents, collector - 
base and collector- emitter reverse 
saturation currents ImBO and ICEO, 
and emitter -base floating potential 
VEBF. 1 Although these were the 
parameters of most interest, it is 
clear that minor modifications of 
the apparatus will allow similar 
quantities involving simple per- 
mutations of electrodes, such as 
BVEBO and VCBF, to be measured. 

Fig. 1 shows block diagrams of 

M. E. JONES and J. R. MacDONALD 
Research Division, Texas Instruments Inc. 

Dallas 9, Texas 

Test circuits for many transistor parameters have been combined 

to produce a versatile, easily operated tester suitable 

for large scale parameter distribution studies. 

measuring circuits for each of the 
above quantities; by appropriate 
switching these circuits were com- 
bined in a single unit. The main 
elements used in the blocks are a 
do VTVM, a constant- current sup- 
ply, and a feedback amplifier. 

Common VTVM 

The use of the same VTVM in 
all six of these measuring circuits 
is, of course, desirable but puts 
very stringent requirements on this 
instrument when high accuracy is 
required. For example, in Fig. 1 -a 
it must indicate voltages between 
about 1 and 300 volts and in Fig. 
1 -f voltages between 10 -3 and 10 v. 
It must not load either of these 
circuits appreciably. For the re- 
maining measurements, it is used 
to indicate current, with a maxi- 
mum voltage of 0.1 v. This low 
value is required so that true short - 
circuit conditions are well approxi- 
mated when necessary and the 
voltage across the measuring re- 
sistor is a negligible fraction of 
the applied voltage. 

These voltmeter requirements 
were resolved through the use of 
the Fluke Model 801 bridge -type 
VTVM. The unknown voltage is 
balanced against an accurate inter- 
nal standard and the measured 
value is read from the dials of 
five calibrated switches; at balance 
the input impedance is infinite. 

The maximum reading is 500.00 
v. and the minimum resolvable 
reading is 0.00005 v. Thus, for the 
above current measurements with 
0.1 v. full scale, values within the 
range of interest, 0.0999 to 0.0100 
v., are indicated with three figure 
accuracy. The use of 0.01 v. full - 
scale rather than 0.1 v. allows the 
measurement of currents a factor 
of ten lower but with corresponding 
loss in accuracy. 

Block Diagrams 

Before discussing the other ele- 
ments of the block diagrams in 
detail, several of these diagrams 
themselves require comment. The 
constant -current supply of Fig. 1 -a 
generates and holds accurately con- 

Fig. 1: Block diagrams of measuring circuits for (a) collector -base reverse breakdown voltage, (b) base Er lc? collector static short -circuit forward 
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Fig. 2: The constant current supply. The capacitors bridging the floating voltage supplies contribute to the speed of circuit response. 

stant any of the three indicated 
currents in the range of 0 to 300 v. 

For collector -base breakdown 
measurements, the value of 100 p.a 
reverse current has been arbitra- 
rily set as that current at which 
the breakdown voltage is to be 
measured. This value is selected to 
be large compared to ordinary 
values of ICBO yet small enough to 
avoid appreciable transistor heat- 
ing. For silicon transistors, with 
I0E,o values generally less than 0.1 
µa, a constant current of 10 pa may 
be employed but the BVEE0 value 
obtained is usually very close to 
that found using 100 µa. 

Figure 1 -b shows a method of 
measuring hFE in which the base 
current is held constant at 10 or 
100 p.a. The current -indicating 
resistor values are so selected that 
hFE may be read directly on the 
VTVM. All current -indicating re- 
sistors are adjusted to within 0.1 
percent of their indicated values. 
Table I shows the full -scale values 
of hFE obtained with 0.1 v. across 
the various resistors for the two 

base- current conditions. By mea- 
suring hFE for both base currents, 
an indication of its dependence on 
current is obtainable. Other values 
of base current could, of course, be 
used if desired. 

Constant Current 
It has become conventional also 

to measure hFE with a constant 
collector current, often specified as 
5 ma. Figure 1 -c shows how hFE-1 
can be obtained for this operating 
condition. When 5 ma. is flowing 
in the collector circuit, -0.5 v. ap- 
pears across the precision wire - 
wound 100 -ohm resistor. This 
voltage is accurately balanced in 
the direct -coupled feedback ampli- 
fier against an internal stabilized 
source of -0.5 v. The output of the 
amplifier, which can supply 15 ma 
or more of current, is thus con- 
strained to furnish exactly the 
emitter current which leads to 5 
ma of collector current. The re- 
sulting base current is then directly 
read on the VTVM with the f ull- 
scale values of h -1 shown in Table 

FE 

I. These values may be then con- 
verted to hFE readings. 

Because of the limitation on 
amplifier output current, a mini- 
mum of about 0.3 is set on the 
value of hFE measurable by this 
method with 5 ma. collector cur- 
rent. A transistor having this 
small a value of hFE is virtually 
useless, however. By changing the 
amplifier internal reference voltage, 
and /or the value of the 100 -ohm 
resistor, measurements may be 
made with constant collector cur- 
rents other than 5 ma. 

It will be noted that in Fig. 1 -d 
and 1 -e full -scale currents less than 
the minimum value of 10-3 µa 
shown in Table I may be read by 
either measuring voltages in the 
range of 0.0099 to 0.0010, by using 
current -indicating resistors greater 
than 108 ohms, or by both changes. 
When measuring currents of 10 -4 

r.a or less by these methods, ac- 
curacy is reduced and balance 
becomes more time -consuming. 

Finally, it should be pointed out 
that the circuit of Fig. 1 -f allows 

current transfer ratio, (d) collector -base & (e) collector- emitter reverse saturation currents, & (f) emitter -base floating potential. 
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Checking 

Transistors (cont.) 

the true floating potential to be 
measured since there is no VTVM 
loading at balance. Although the 
circuits of Fig. 1 are arranged to 
measure NPN transistors, only 
superficial changes are required to 
convert to PNP types. 

Parameter Transformation 

We have discussed two methods 
of determining the static short - 
circuit forward current transfer 
ratio hFF, Ic /IB. Since I contains 
a contribution from I,.,t,), the 
latter's magnitude will affect the 
value of hFE obtained. For many 
purposes, however, it is desirable 
to obtain the dynamic small- signal 
forward transfer ratio, hfe, which 
includes no direct contribution 
from ICBO. In this section we shall 
show how he can be obtained from 
do measurements of such quantities 
as 'EEO, 'CEO, hFE, IB, and Ic. 

For an NPN junction transistor 
in its linear region, we may write 
to a good order of approximation 

Ic = Icso + hals, (1) 

JE = - (IB + Ic). (2) 

It may be mentioned that the 
quantity hfb has been previously 

60011 
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Fig. 4: Feedback amplifier varies emitter current to maintain fixed collector current. 

designated as a and is negative. 
Now from (1) and (2) it follows 
that 

IC = (1 + hfb)- f(Icao - hrbla). (3) 

To simplify this result further we 
may use the well -known relation 

hr _ (1 + hn,) 

-hfb 
(4) 

obtaining, 

1c = (1 + hf4)Icso + hurls (5) 

Finally, if we open circuit the base 
lead so that IB -O, (5) leads to 

ICEO = (1 + hre)ICBO (6) 

and, 

TABLE I 

hFE 4E-1 with Ic = 5 ma. lCBO 

Resistor 
Value 
Ohms la 

Full Scale 
Reading 

= 10 µs Is = 100 µa 

Resistor 
Value 
Ohms 

Full Scale 
Reading 

Resistor Full Scale 
Value Reading 
Ohms (µa) 

10 102 102 20 1 100 102 
100 102 10 200 10'2 1K 102 

1K 10 1 2K 10-2 10K 10 
10K 1 10 -1 20K 10 -2 100K 1 

1M 10 -f 
10M 10-2 

100M 10 -2 

Fig. 3: One of the two floating voltage supplies 
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115 V 40m0 
60^' 
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20pí áopf 5651 0.025 

450v 450 V 
pf 175 v 

400V 22 65m0 
670K 

5651 

I 

15H 43K 

58 

]Irfi = 
4E0 
ICBO 

(7) 

Thus, hfe can be calculated from 
measurements of only 'CEO and 
ICBO. Since hfe may depend on IC, 
the value of hfb calculated from (7) 
must be specified as that at the 
collector current of (6). 

Next, we need relations between 
hfe and the measured hFE. Using 
the definition of hFE, we may re- 
write (5) as 

hFEIs = 'CaO + hto(Icso + Ia) (5' 

yielding, 

hrv - hFEIs - ICBO 
(8) 

IB + ICBO 

Eq. (8) shows that hie hFE 
only when IB and Ic are large 
compared with ICBO. When this 
condition is not satisfied, knowledge 
of IB and ICBO as well as hFE is 
required to calculate hfe. For a 
given IB, such as that specified in 
Fig. 1 -b, the value of Ic to which 
this hfe corresponds may be calcu- 
lated from I = hFE IB. 

Finally, it is sometimes advan- 
tageous to eliminate I in (5) 
obtaining 

IC = I080(1 + lrr) + 14.11 34, (5 ") 

which leads to 

I0 - ICBO 
hró = hFE \/ (9) 

Ic + 11FEICBo 

When Ic and Is are again large compared 

with Icso, this equation shows that hr4 

hFE; otherwise, Ic, Icao, and IiFE are 

needed to calculate hr,, for the value of Ic 
at which measurements were carried out. 

(Continued on page 82) 
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A Unique Printed 
Circuit Capacitor 

Compact design, automation, and quantity requirements 
of printed circuitry demands a component termination 
which solves the problems inherent in axial lead units. 

By J. R. WOODS 

The long standing design concept 
of components with leads literally 
ties the modern combination of 
printed wiring and dip soldering 
to the past. While circuit wiring 
has become a neat geometric pat- 
tern on an insulating base board, 
component lead wires and their 
attending problems are still very 
much with us. 

Although component manufac- 
turers have kept pace with the 
electronic industries, many of the 
products for use with printed wir- 
ing are standard units with rede- 
signed terminals. While this ap- 
proach effects a minimum delay 
in design and production it does 
not solve the problems of lead in- 
ductance, time consuming manual 
placement, or, in mechanized as- 
sembly, a need for facilities for 
crimping, pointing, trimming and 
clinching the leads to the under- 
side of the wiring board. 

A new type of flat, tapered edge, 
leadless component named "Wej- 
cap" capacitors (Fig. 1) was re- 
cently introduced by the General 
Electric Co. of Auburn, N. Y. "Wej- 
cap" capacitors are inserted by 
manual or mechanized placement 
into a slot in the printed wiring 
board. A slight pressure wedges 
them securely to prevent floating 
as they are dip soldered to bond 
them to the printed wiring. 

Already used in several TV re- 

J. R. WOODS, Production Engr., 
General Electric Co., Auburn, N. Y. 

ceiver applications, "Wejcap" ca- 
pacitors offer a basic cost reduction 
over conventional disc shaped ca- 
pacitors, and eliminate or greatly 
minimize the problems engendered 
by their leads. Laboratory tests 
have shown that ceramic dielectrics 
used for capacitors without protec- 
tive coatings must withstand a 
pressure of 4000 psi while sub- 
merged in a grainless dye for ex- 
tended periods and survive with 
zero dye absorption. This, coupled 
with careful selection of electrode 
silver and optimum electrode fir- 
ing for highest capacity, lowest 
losses and best electrode bond, is 
the basis for the success of the new 
capacitors. 

"Wejcap" capacitors having 
dielectric constants as high as 6000 
have operated successfully in 95% 
relative humidity and 40° C while 
polarized at 500 vdc for 500 hrs. 
At the end of this time test units 
measured essentially as good as 

Fig. 2: "Wejcaps" soldered into circuit 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

Fig. 1: Flat, tapered, leadless "Wejcap" 

initially with power factors being 
less than 1.5 and insulation re- 
sistance greater than 109 megohm 
micro- microfarads. Capacities de- 
creased in an amount commensu- 
rate with that predicted from the 
aging curve of the dielectric. In 
this instance capacities decreased 
about 4% per time decade which 
is considered good for K 6000 ma- 
terial. 

An accelerated life test is also 
imposed upon the new components 
by sampling and subjecting them 
to twice rated dc working voltage 
at 85° C for 500 hrs. No break- 
downs are permitted and capacity 
and insulation resistance shifts are 
checked against allowable limits. 

A high voltage breakdown test 
consisting of three times rated do 
working voltage for 1 min. is ap- 
plied to all test samples after high 
humidity and accelerated life tests. 
Voltage breakdown through the 
dielectric is practically unheard of 
with "Wejcap" capacitors because 
of their rugged .035 -in. thickness. 
If the applied dc test voltage is 
raised to many times rated, break- 
down will occur around the edge 
of the dielectric body rather than 
through it. No leakage path is 
created by the arc because there is 
no organic coating to carbonize. 
The capacitors are as good as new 
after this type of induced or ac- 
cidental breakdown for this reason. 

On the tip of every design en- 
gineer's tongue will be the ques- 
tion of silver migration, and right- 
fully so, for under certain condi- 

(Continued on page 157) 
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John M. Cage 
Board Chairman 

R. R. Jenness 
President 

E. H. Scheieb 
Secretary 

Preview of 1956 

NATIONAL 
ELECTRONICS 
CONFERENCE 

"Fifty Years of Progress 
Through Electronics" is the theme 
of the 12th Annual National Elec- 
tronics Conference opening Octo- 
ber 1 at the Hotel Sherman in Chi- 
cago. 

More than 10,000 are expected 
to attend the three -day technical 
meeting and exhibition, which will 
feature 24 technical sessions, ap- 
proximately 100 papers on elec- 
tronic research, development and 
application, and a record number 
of 240 commercial exhibits on dis- 
play. 

Jointly sponsored by the AIEE ; 

Illinois Institute of Technology, 
Chicago; the IRE; Northwestern 
University; and the University of 
Illinois, the 1956 NEC elected Rob- 
ert R. Jenness, of Northwestern, as 
President, with John M. Cage, 
Purdue University, as Chairman of 
the Board of Directors, and John 
S. Powers, Bell & Howell, Chicago, 
Executive Secretary. 

Also participating in the 1956 
NEC are these universities: Mich- 
igan State, Michigan, Purdue and 

J. S. Powers 
Exec. Secy. 

J. D. Ryder 
Finance Chmn. 

Wisconsin; and, RETMA and the 
Society of Motion Picture and Tele- 
vision Engineers. 

Three luncheon addresses will be 
among the highlights of the meet- 
ings. Dr. John P. Hagen, Direc- 
tor, VANGUARD Project at the 
Naval Research Lab, Washington, 
will speak on Monday, Oct. 1; Dr. 
Frederick L. Hovde, President of 
Purdue, is the speaker on Tuesday, 
Oct 2 ; and Dr. Herbert Scoville, 
Jr., Asst. Director, Central Intelli- 
gence Agency, Washington, is 
scheduled on Wed., Oct. 3. All 
luncheon sessions begin at 12:30 

KEY SPEAKERS at 
Luncheons, (From 
left) : Dr. J. P. Hagen, 
Oct. 1; Dr. F. L. 
Hovde, Oct. 2; and 
Dr. H. Scoville, Oct. 
3. 

G. J. Argall 
Exhibits Chmn. 

p.m. in the Bal Tabarin Room of 
The Sherman. 

Dr. Hagen plans to discuss earth 
satellites and space travel, while 
Dr. Scoville will compare U. S. and 
Russian technical education poli- 
cies. Dr. Hovde's subject was not 
announced in advance of ELEC- 
TRONIC INDUSTRIES' p r e s s 
time. 

L. T. De Vore, Program Chair- 
man for the 1956 NEC, has an- 
nounced that a feature of the Con- 
ference will be three half -day edu- 
cational sessions, dealing with in- 
formation theory, radio isotopes 
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and solid state. It was pointed out 
by the Program Chairman that the 
tutorial phase of the program is 
"designed to provide a rounded pic- 
ture of the newest developments in 
three important areas of the elec- 
tronics field." 

Chairmen of the educational ses- 
sions will be: Prof. R. M. Fano, 
M. I. T., information theory; Dr. 
Leonard Reiffel, Armour Research 
Foundation of Illinois Tech., radio 
isotopes; and J. P. Jordan, General 
Electric, Syracuse, solid state. 

Technical sessions on the open- 
ing day, October 1, will be con- 
cerned with components and mate- 
rials, instrumentation, measure- 
ments, receiver techniques, data 
storage systems, servomechanism 
theory and applications. 

The program on October 2 will 
cover: information theory applica- 
tions, magnetic amplifiers, solid 
state devices and applications, net- 
work and filter theory, data proc- 
essing systems, microwaves, and 
radio isotopes. 

Concluding sessions on October 
3 will feature papers related to 
solid state, high power audio sys- 
tems, network synthesis, antennas, 
quality control and reliability, au- 
tomation techniques, medical elec- 
tronics and pulse techniques. 

"Simulation of Hydraulic Sys- 
tems" will be the subject of a con- 
current session to be held by the 
Midwestern Simulation Council the 
afternoon of October 3, for those 
specializing in this field. 

NEC Exhibits Chairman Gordon 
J. Argall said that many of the 
leading electronics manufacturers 
and research labs are planning ex- 
hibits at the 1956 Conference. 

An NEC Party is scheduled for 
7:15 p.m. on Tuesday, October 2, 
in The Sherman's Bal Tabarin 
Room. In addition, there is a spe- 
cial program for the ladies attend- 
ing the Conference, including a 
tour of Chicago's Station WNBQ 
television studios in the huge Mer- 
chandise Mart building. 

It was announced that technical 
papers presented at the NEC will 
be published in Volume 12 of the 
"Proceedings of the NEC," which 
may be ordered before, or at, reg- 
istration. The volume will be pub- 
lished early in 1957. 

LIST OF NEC EXHIBITORS 
EXHIBITORS BOOTH NO. 
Ace Electronics Associates, Somerville, 

Mass. 224 
Aerovox Corp., New Bedford, 

Mass. 111, 112 
Allied Radio Corp., Chicago 19, 20, 21 

Alpha Metals, Inc., Jersey City.... 89 
Amco Engineering Co., Chicago.... 208 
American Bosch Arma Corp., (Arma 

Div.), Garden City, N. Y..200, 201, 202 
American Institute of Electrical En- 
gineers, New York Lobby "B" 
Amphenol Electronics Corp., Chicago 141 

Jay C. Angel b Co., Chicago 95, 96, 97 
Arnold Engineering Co., Marengo, Ill.. 187 
Associated Research, Inc., Chicago.. 164 
Ballantine Laboratories, Inc., Boonton, 

N. J. 155 
Barry Controls, Inc., Watertown, 

Mass. 185 
Beckman Instruments, Inc., (Berkeley 

Div.), Richmond, Calif. 32, 33 
Beckman Instruments, Inc., (Shasta 

Div.), Richmond, Calif l0A 
Bendix Aviation Corp., South Bend, 

Ind. 57 
Beta Electrical Corp., New York 78 
Bird Electronic Corp., Cleveland 91 
Bomac Laboratories, Inc., Beverly, 

Mass. 46, 47 
Boonton Radio Corp., Boonton, N J. 

119, 120 
Bowmar Instrument Corp., Fort 

Wayne 134 
Branson Corp., Boonton, N. J. 169 
Burgess Battery Co., Freeport, III 54 
Burndy Engineering Co., Norwalk, 

Conn. 207 
Burroughs Corp., (Electronic Instru- 

ments Div.), Philadelphia 90 
Cambridge Thermionic Corp., Cam- 

bridge 38, Mass. 203 
Carrier Corp., (Spectro Electronics 

Div.), San Gabriel, Calif 72, 73 
Coil Winding Equipment Co., Oyster 

Bay, N. Y 109 
Color Television, Inc., San Carlos, 

Calif. 38 
Communication Accessories Co., Hick- 

man Mills, Mo. 103 
Alfred Crossley Associates, Inc., Chi- 

cago 82, 83 
Davenport Manufacturing Co., Chi- 

cago 19A 
Design Tool Corp.. New York 167 
Donner Scientific Co., Berkeley, Calif. 171 
Allen B. DuMont Lab., Clifton, N. J. 

60, 61, 71 
E. I. DuPont de Nemours -Co., Inc., 

Wilmington, Del. 266,227 
Dynapar Corp., Skokie, Ill. 168 
Eastern Air Devices, Inc., Dover, N. H. 52 
Edin Co., Inc., Worcester, Mass 8 
Elastic Stop Nut Corp. of America, 

(A'G'D' Div.), Elizabeth, N. I 58 
Electra Manufacturing Co., Kansas 

City 104 
Electric Indicator Co., Inc., Spring- 

dale, Conn. 6 
Electro- Instruments, Inc., San Diego 16 
Electro- Measurements, Inc., Portland, 

Ore. 24 
Electro -Mec Lab., Inc., Long Island 

City, N. Y. 222 
Electro Products Lab., Chicago 121 

Electro- Pulse, Inc., Culver City, Calif. 27 
Electronic Associates, Inc., Long 

Branch, N. J 55, 56 

EXHIBITORS BOOTH NO. 

Elgin Metalformers Corp., Elgin, Ill. 
196, 197 

El- Tronics, Inc., Philadelphia 76, 77 

Empire Devices Products Corp., Bay - 

side, N. Y. 181 

Everett Associates, Inc., Chicago 170 

Fairchild Controls, Hicksville, N. Y 131 

Federal Telephone & Radio Co., Clif- 
ton, N. J 149, 150 

Fenwal Electronics, Inc., Ashland, 
Mass. 34 

Freed Transformer Co., Inc., Brook- 
lyn, N. Y. 175 

Gamewell Co., Newton Upper Falls, 

Mass. 88 

General Electric Co., Schenectady .12, 13 

General Precision Laboratory, Inc., 
Pleasantville, N. Y. 30 

General Radio Co., Cambridge... 142, 143 

Gertsch Products, Inc., Los Angeles 
122, 123 

Goe Engineering Co., Los Angeles 65 

John Gombos Co., Irvington, N. J 110 

Harry Halington, Chicago 233 

Hathaway Instrument, A Div. of 
Hamilton Watch Co., Denver 206 

A. W. Haydon Co., Waterbury, Conn. 
135, 136 

Heath Co., Benton Harbor, Mich..137, 138 

Helipot Corp., South Pasadena .67, 68, 69 
Hermetic Seal Products Co., Newark, 

N. J. 176 

Hewlett- Packard Co., Palo Alto.113, 114 

Hickok Electrical Instrument Co , 

Cleveland 225 
Hitemp Wires, Inc., Westbury, N. Y. 223 

Huggins Laboratories, Inc., Menlo 
Park, Calif. 172 

Hughes Aircraft, Culver City 17, 18 

Indiana Steel Products Co., Val- 
paraiso, Ind. 11 

Institute of Radio Engineers, New 
York Lobby -A 

International Electronic Research 
Corp., Burbank, Calif. 66 

International Resistance Co., Phila- 
delphia 183, 184 

Kay Electric Co.. Pine Brook, N J... 1, 2 

Kay Lab., San Diego 86, 87 
Kearfott Co., Inc., Clifton, N. J..... 31 

Keithlev Instruments, Cleveland.... 195 

Kenco Labs., Flushing, N. Y.....126, 127 

lames Knights Co., Sandwich, III 198 -A 
Lansdale Tube Co.. Div. of Philco 

Corp., Lansdale, Pa. 211 

Librascooe, Inc., Burbank, Calif 171 

Erik A. Lindgren Er Assoc., Chgo...28, 29 

Litton Industries, Inc., Beverly Hills, 
Calif. 162, 163 

Magnetics, Inc., Butler, Pa 156, 157 

Magnuson Associates, Chicago 50 

Hugh Marsland b Co., Chicago .151, 152 

Measurements Corp., Boonton, N. J. 100 

Mepco, Inc., Morristown, N. J. 53 

Microdot, Inc., South Pasadena, Calif. 178 

Millivac Instrument, Schenectady 148 

Minneapolis Honeywell Regulator Co , 

Minneapolis 220 
F. L. Moseley Co., Pasadena, Calif..84, 85 

Mycalex Corp. of America, Clifton, 
N. J. 49 

Narda Corp., Mineola, N. Y. 7 

New Hermes Engraving Machine,N.Y. 165 

New London Instrument Co., Inc., 
New London, Conn. 212, 213 

(Continued on Page 1301 
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Fig. 1 (II Typical print- 
ed circuit connector 

Fig. 2 (r) Printed circuit 
utilizing new forked 

contacts 

New Design in Ruggedized 

During recent years the use of 
standard components on phenolic 
based printed wiring boards has 
been accepted by the industry as 
the most feasible and economic 
production technique. In addition, 
a circuit standardization has been 
accomplished. 

The basic principle of this new 
design trend is, that any equip- 
ment consists of a number of units 
which are connected together to 
form the final apparatus. The con- 
nector therefore, plays an impor- 
tant role in modern electronic de- 
sign. 

New types of connectors be- 
came a necessity during the re- 
cent developments in the elec- 
tronic industry. In the printed 
circuit technique the components 
are mounted close to the board 
which results in a wafer -like na- 
ture for the sub -assembly. In or- 
der to create complete equipment, 
several of such wafer -like sub- 
assemblies must be connected to 
a mother board and the entire unit 
after packaging has a shelf -like 
construction. 

To accommodate such a design, 
connectors have been developed 

DR. H. E. RUEHLEMANN, 
Dir. of R&E, 

ELCO Corp., M St. Below Erie, Phila., Pa. 

By DR. H. E. RUEHLEMANN 

by the industry for several years 
which can be mounted to the 
mother board and which have a 
variable number of female con- 
tacts encased in a housing. The 
tail ends of these female contacts 
are made for printed circuit or 
conventional wiring. Which type 
is used in an equipment depends 
on the design of the mother board. 

All these connectors use the 
printed circuit of the board as the 
mating male part, which is 
brought to one side of the board 
to mate the corresponding female 
contacts of the connector. An ex- 
ample of such a connector is 
shown on Fig. 1. 

Connectors of this type have 
been widely accepted by the in- 
dustry although they have certain 
shortcomings. The contact per- 
formance of this connector is 
greatly determined by the copper 
layer of the printed circuit, which 
forms the mating male part of 
the connector. This part cannot 
be replaced with a more suitable 
contact material, which will with- 
stand corrosion and wear. For 
stringent military requirements. 
connectors of this type are not 
reliable enough. 

New specifications and investi- 
gations of suitable test methods of 
connectors are under considera- 
tion at various agencies and com- 

panies. It has been found that the 
reliability of the static connection 
is the most important requirement 
for the printed circuit connector. 
They are classified as semi- perma- 
nent connections. This means that 
some of these connectors are 
plugged -in once and have to oper- 
ate over the entire life of the 
equipment; some of them are dis- 
connected and reconnected only 

Fig. 3: Contacts pre -assembled to mfg. strip 

for replacement purposes; and 
some have to withstand contin- 
uous disconnections and recon- 
nections for several thousand cy- 
cles. 

Common to all connections is 
reliable operation under severe 
environmental conditions. Stand- 
ard test procedures, which are de- 
scribed in various specifications, 
have been adopted and must be 
met. These requirements are well 
known to the art, while design 
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Interchanging circuits to produce various char- 

acteristics has increased demand for a con- 

nector capable of producing the same contact 

resistance after repeated insertions. Described 

here is a unique design which shows no ap- 

preciable change after 3000 cycles. 

P -C Connectors 

principles have been established 
to create reliable connectors. But, 
for printed circuit connectors, 
some additional requirements 
must be met. 

The wafer -like construction of 
printed circuit demands arrange- 
ment of the contacts along a row 
to mate with the printed circuit at 
one edge of the board. It must be 
easily possible to vary the number 
of the contacts to meet the circuit 
requirements. The connector must 
allow the mounting to a mother 
board, where in turn the female 
contacts must facilitate connec- 
tion to a printed circuit or to a 
conventional wiring. The contact 
spacing should be of the decimal 
system in multiples of .025 inch, 
preferably .100 inch or .200 inch. 
The connector must provide align- 
ment for the boards during inser- 
tion, because thinner boards have 
a tendency to lose their straight- 
ness during soldering and storage. 

A new type of connector has 
been designed to meet these re- 
quirements, which in addition to 
the well established general spe- 
cifications for connectors, offers 
high insulation and high voltage 
breakdown under various environ- 
mental conditions. The most im- 
portant part of such a connector 
is its contact. 

A well established and patented 

contact design is basically used 
in this type of printed circuit con- 
nector, which is modified only to 
meet the design requirements for 
printed circuit connectors. 

In this contact the male and 
female parts are alike. They are 
sheet metal stampings of fork -like 
structure. In use the contacts are 
mated at 90° to each other to al- 
low the fork -like members to mesh 
with each other for the entire 
length of the contact. 

The contact area is provided by 
a 45° bevel running the full length 
of the forks. This results in four 
separate contact areas for each 
contact. 

Table I shows that the insertion 
and withdrawal force is almost 
uninfluenced by the number of in- 
sertions. Tests were performed on 
an 8 contact connector. There is 
only a slight decrease in with- 
drawal force due to burnishing 
the contact surface during the 
first 3,000 insertions and with- 
drawals. Uniformity in with- 
drawal force also means uniform- 
ity in contact resistance, which is 
extremely low, less than .002 ohm, 
and practically unchanged by this 
test. 

A printed circuit connector, 
which uses these contacts, is 
shown in Fig. 2. The female con- 
tacts are inserted in a housing. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

Fig. 4: Packaged P -C unit. Note tube mtgs. 

This housing is made in a sec- 
tional design consisting of a num- 
ber of center sections and a left 
and right end -section. Between 
each section, a female contact is 
fastened. 

The end -sections are designed 
to guide the printed circuit plate 
during insertion and to hold 
mounting brackets of various 
shapes. Warping of the boards 
can be corrected by additional 
guides at each center section. 

The male contacts of this con- 
nector are mounted directly to the 
printed circuit board. They are 
equipped with two legs, which are 
inserted through the board via 
two holes of .046 inch diameter at 
.200 inch spacing. These legs are 
mechanically fastened to the board 
by a simple staking operation, 
thus providing a mechanical con- 
nection between the contact and 
the printed circuit wiring at the 
bottom of the board. These legs 
are additionally connected by sol- 
dering to the printed circuit while 
dip soldering the board. 

The design uses a simple and 
reliable method which has been 
developed to stake the contacts to 

(Continued on page 158) 
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Potting Methods For 
Variable R -F Inductors 

By K. M. MILLER 

REDUCTION 
in size of avionic 

equipment has led to a thor- 
ough investigation of variable r -f 
inductor design, with special atten- 
tion to the attainment of stable Q 
characteristics. The end result of 
this study was miniature coils oc- 
cupying a space of only .66 cu. in., 
with stable Q in excess of 100 over 
the 200 to 1750 KC frequency range. 
Fig. 1 shows the miniature induc- 
tors compared to a postage stamp. 
One of the inductors has been bi- 
sected to reveal its construction. 

Many materials and processes 
were sampled before the end design 
was achieved. Let us quickly review 
the highlights of the development 
program as it actually occurred. 

TABLE I 

These facts have been obtained 
from engineering notebooks cover- 
ing the project. 

Establishing a Standard 
A "standard" coil was established 

as a starting point. This coil repre- 
sented the desired inductance of a 
typical coil to be used in the end 
equipment. The tuning capacities 
for two moderately separated fre- 
quencies were noted. This was help- 
ful in providing information re- 
garding the distributed capacity of 
the winding. 
Coil Data: 

180 turns 7/41 SSE. 
Core Stackpole 1848. 
Cups Stackpole S52. 

After Potting 

After 24 hrs. 
in a pressure 

cooker @ 
5 psi 

Freq. 
1. XXXP coil form and vacuum 

impregnation of the winding 200 KC 158 462 35 - 
with Mitchell Rand =3937B 400 KC 122 103 19 - 
Wax. 

2. XXXP coil form covered with 
a single wrap of M.M. .003" 
thick cellophane tape (stand- 200 KC 155 462 100 463 
and office tape) prior to wind- 400 KC 
ing with Nyltex and encap- 
sulating with Scotchcast LV 

112 100.4 45 98 

Epoxy resin. 

3. Same as 1. above except 
Texel cellophane tape ( stand- 200 KC 154 462 90 460 
and office tape) was employed 400 KC 
in place of M.M. tape. 

112 100 37 97 

4. Same as 1. above except 
M.M. #5 tape was spiral 200 KC 150 462 121 461 
wrapped (one layer) in place 400 KC 
of M.M. cellophane tape. 

105 99.7 62 97 

5. A special machined coil form 
with .015" wall thickness 200 KC 140 460 130 462 
made from Alkyd Plaskon 400 KC 85 100 71 98 
440A. No tape employed. 

Specimen No. 5 appeared to have the most desirable characteristics. 

K. M. MILLER, Mgr. of Engr., 
LEAR, Inc., Santa Monica, Calif. 

Freq. 

200 KC 

400 KC 

Freq. 

200 KC 

400 KC 

Nominal values, untreated wind- 
ing in a grounded can, were: 

Frequency 
200 KC 

400 KC 

Q 
180 
140 

C 
462 
106 

Fig. 1: Sub -miniature inductors vs. Stamp 

TABLE II 

After After 
16 hrs. 312 hrs. 

After 15 After 24 soak in soak in 
hrs. in hrs. in saturated saturated 

tap water boiling salt water salt water 
at 70 °F. tap water at 70 °F. at 70 °F. 

160 160 160 160 160 
119 119 119 119 119 

TABLE III 

After 3 hrs. at 
95% humidity, 

130 °F. then 
Original cooled to 70 °F. 

Q,r 

After 18.5 hrs. 
soak in tap 

water at 70 °F. 

C Q .,C Q C,. 

162 462 152 462 129 462 
113 99.7 97 99.7 68 98.5 

TABLE IV Q 
Boiled Boiled 

Original 1 hr. 2 hrs. 
dry in tap in tap 

Material condition water water 

Boiled 
5 hrs. 
in tap 
water 

Boiled 
10 hrs. 
in tap 
water 

Mycalex 99 91 93 
Melmac 93 85 65 35 34 
Alkyd 422 80 79 78 76 75 
Bakelite 98 90 84 84 73 
UREA compound 99 96 94 58 38 
XXXP Phenolic 97 - - 82 72 

Note: Specimens had surface moisture removed before recording data. 
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By using proper technique, Q 

stabilization may be improved up to 

600 %. Humidity tests show that 

variance, after potting, can be 

eliminated. 

In an attempt to eliminate a seri- 
ous moisture leakage path from the 
I.D. of coil form to the I.D. of the 
winding and through the exposed 
surface of winding, an XXXP phe- 
nolic coil form was wrapped with a 
non -shorting turn of .001 inches 
thick aluminum foil. The assembly 
was then embedded with Minne- 
sota- Mining's Scotchcast LV low 
viscosity epoxy resin. Results: Neg- 
ative. The Q value was extremely 
low, apparently due to the proxim- 
ity of the aluminum foil to the I.D. 
of the coil winding. 

A "standard" inductance was 
then wound on XXXP and impreg- 
nated in CIBA Epocast Number 
III. Table 3 indicates the recorded 
data. 

Visual inspection revealed blis- 
tering of thin sections of the pot- 
ting compound. The blisters con- 
tained deposits of water. The drop 
in Q was considered excessive. 

The next specimen was wound 
again on XXXP phenolic form. This 
time it was wound with Belden 
Nyltex Litz wire. It was hoped that 
this wire insulation would have a 
greater resistance to the transmis- 
sion of moisture. The assembly was 
also embedded in Scotchcast LV 
epoxy resin. The changes in elec- 
trical characteristics due to pot- 
ting are interesting. 

Frequency "Q" "C" 
200 KC 160 462 Before 
400 Kc 130 100.8 embedment 
200 KC 154 462 After 
400 KC 112 100 embedment 

At this point in the program it 
was concluded that the major con- 
tributor to loss in Q due to moisture 
was the moisture leakage path 
through the coil form. Therefore, 
five samples were prepared using 
different methods to minimize or 
eliminate this leakage path. Briefly 

TABLE V 

Specimen and Treatment 
Initial 
"Q" 

After 
4 hrs. 

suspended 
over 

boiling 
tap water 

After 
24 hrs. 
soak in 

70 °F. 
tap water 

1. Melmac -no treatment. 94 85 39 

2. Melmac soaked in DC200 at 99 98 67 
350 °F. for one hr. 

3. Melmac vacuum impregnated 
with DC200 at 70 °F. 

96 91 63 

4. 5 -30 mmfd Erie resistor Type 98 88 83 
552 trimmer soaked in DC2C0 
for 1 hr. at 350 °F. 

5. Phenolic XXXP switch wafer 
soaked in DC2C0 for 1 hr. at 

97 83 81 

350 °F. 

6. Alkyd 422 coil base soaked in 99 96 90 
DC200 for 1 hr. at 350 °F., then 
baked 2 hrs. at 200 °F. 

7. 7 pin mica filled phenolic tube 
socket. 

99 95 90 

Specimen No. 6 proved to be of most interest for consideration in the 
final design. 

the condensed test results and na- 
ture of the samples are shown be- 
low. At this time it was decided to 
expedite the humidity tests. After 
many methods were considered, it 
was concluded that the "take a bite. 
not a nibble" approach would be 
followed. This was accomplished by 
placing the specimens in a conven- 
tional home -cooking type pressure 
cooker. The specimens were sub- 
jected to immersion in boiling water 
with an internal pressure in the 
cooker of approximately 5 psi. Dur- 
ing all of the previous tests and 
those listed in Table I, the coil 

Fig. 2: Components used in complete coil 
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forms were attached and wired to 
a mica filled phenolic (melmac) 
combination base and electrical ter- 
minal block. 

Next, an effort was made to de- 
termine a suitable insulating mate- 
rial for the base /terminal block 
assembly. Six (6) materials were 
chosen. The evaluation was made 
by standardizing a Booton Model 
260 "Q" meter. A frequency of 425 
KC and 50 mmfd was employed. A 
"Q" of 100 was the selected refer- 
ence value. Each specimen was in 
turn placed across the "C" termi- 
nals of the "Q" meter. Changes in 
the "Q" meter readings are shown 
in Table 4. 

The possibility of utilizing the 
non -wetting characteristics of the 
Dow Corning DC200 silicone fluid 
in combination with common in- 
sulating materials was exploited. 
Again a standardized "Q" meter 
was employed. 

Frequency = 425 KC, 

C= 50 mmfd, Q = 100 
Observations are indicated in 

Table 5. 
Measurements, Table 2, were 

then made with a typical assembly 
using the above materials. 

Final Design 

After studying all of the previous 
data, a specimen was made employ- 
ing the following features: 

1. Molded Alkyd Plaskon 440A- 
coil form. 

(Continued on page 132) 
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R =110,000 OHMS RC =12,800 OHMS +o- O I 

SILICON 

E =200V DIODE 
S !N138 A 

-o 

[RL= 45,000 
OHMS 

Fig. 1: Practical diode reference 

Fig. 2: R 1N138A breakdown region 

Unique characteristics of silicon diodes 

near the breakdown point make them 

suitable for simple, reliable current or 
voltage reference circuits. Design equations 

for such circuits are given, and a practical 
constant -current circuit is described 

C0 

o 

4 

By D. A. Burt 
New Product Engineering Dept., 

Westinghouse Electric Corp., 
Pittsburgh; Penna. 

T 
u oC TEMPERATURE 

10 75oC 
0 °C 

8\L 5 
2.50 

C 

,25eC 
.55 oC 

1 
X41 TEST CIRCUIT 

R 

2 MI DIODE 

300 

I (ma) 
2 

Current Reference For 
Magnetic Amplifiers 

IF an increasing direct voltage is 
applied to a silicon junction 

diode in the blocking direction, a 
small leakage current flows until a 
point is reached where breakdown 
occurs. After breakdown, the volt- 
age across the diode changes only 
slightly while the current through 
the diode changes rapidly. This 
characteristic of relatively constant 

voltage can be used in reference 
devices so long as the power rating 
is not exceeded. 

A simple reference circuit con- 
sists of a diode with a current 

limiting resistor in series. E, is 
a direct voltage supply. R1 is 
a regulating resistor and R2 is the 
load resistor. Before breakdown is 
reached, the voltage across the 

diode is almost proportional to E5. 
After breakdown, the voltage 
across the diode, and also across 
R2, remains relatively constant 
compared with E, as long as the 

diode is in the breakdown region. 
R1 limits the current and allows 
E, to vary over a desired range 
without burning out the diode with 
high current. 

Breakdown Region 

Characteristic curves for a type 
1N138A silicon junction diode 
operating in its breakdown region 
are shown in Fig. 2. The voltage 
across the diode does not remain 
exactly constant after breakdown, 
but varies with the current through 
the diode. For this reason a silicon 
diode does not provide a perfectly 
constant reference voltage. The 
small peak of voltage near zero 
current is associated with noise 
which is present in some diodes 
around the knee of the curve. The 
amount of noise varies from diode 
to diode and is usually limited to 
the low current region after break- 
down. References must be designed 

so the diode does not operate in 
this noisy region because of the 
erratic voltage fluctuations which 
occur. 

An increase in ambient tempera- 
ture causes an increase in break- 
down voltage, but the slope of the 
breakdown characteristic changes 
little. The change in breakdown 
voltage is roughly 0.1 % / °C for 
diodes of the above type. An in- 
crease in current through a diode 
causes a temperature rise which 
has the same effect as an increase 
in ambient temperature. This has 
the effect of increasing the slope of 
the characteristic curves in the 
breakdown region. 

Design Equations 

The silicon diode and the re- 
sistors, R1 and R2, must be selected 
to meet the desired requirements 
for a reference. A design will have 
to consider the magnitude and 
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variation of supply voltage, the 
magnitude and allowable error of 
the output, and the effect of 
ambient temperature. The follow- 
ing presents one approach to the 
design of a diode reference. 

To be better able to write equa- 
tions for understanding the opera- 
tion of the reference circuit, the 
diode is replaced by an equivalent 
circuit in Fig. 3. The equivalent 
circuit consists of a battery of 
voltage, Ed, in series with a re- 
sistor, Rd. Ed is the voltage at 
which breakdown occurs, and Rd 
is the slope of the characteristic 
curve after breakdown. Il and I2 
are loop currents in Fig. 3. The 
equivalent circuit holds only when 
E. is sufficiently large for II to be 
positive. 

Writing eq. using Kirchhoff's 
voltage law around the loops form- 
ed by Il and I2 and solving for 
these currents gives: 

E. R, Ed (RI + R,) 
II R, R, + R, Rd+R,Rd 

E, Rd + Ed RI 
R, R, + R1 Rd + R, Rd 

Error will be defined as 

AI, 

Is 

where ¿I2 is a change in the output 
current, I2i due to a change AE, in 
the supply voltage, E,. Substituting 
eq. (2) into eq. (3) gives 

a E. Rd 

E. Rd + Ed RI 

Rearrange this eq. to give 

A Es /E. 

= 

(1) 

(2) 

(3) 

f 
I + (RI/E,) (Ed/Ra) 

0. 

a o. 

N 
t- O. 

O. 

(4) 

Fig. 3: 
Equivalent circuit 

R 

Eg 

-o 

R2 

Rd 

+ 

T Ed 

The power output of the refer- 
ence is given by 

P = Iss Rs (5) 

Using these equations, a practical 
method of reference design will be 
developed. It will be assumed that 
the diode to be used has been 
selected. Selection of a diode will 
be largely a matter of experience, 
and characteristics to produce good 
reference operation will be dis- 
cussed in a later section. Selection 
of the diode fixes the values of Ed 
and Rd and two limits, I1 mn, and 
I1 min. I1 max is the maximum 
reverse current that can be put 
through the diode as determined 
from the diode power rating. II 
min will generally be the current 
value above which no noise occurs, 
but it can be any value greater than 
zero that is determined by the 
designer. 

Reference requirements known 
to the designer are the allowable 
output error (e), the desired 
magnitude of the output current 
(I2), and the expected variation in 
supply voltage (AE, /E,). The 
known quantities are now e, I2, 

-- 
tMAX IMUM 

I 

VALUE OF I2 

3 

3 

> 

O 80 160 240 320 

ES (VOLTS) 

400 
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Fig. 4: Selecting 12 

for 1N138A 

iXE, /E Ed, Rd, Ti ma., and II min 

An examination of eq. (4) shows 
that Rt /E, is the only unknown. 
The eq. may be solved for E, /R1 
as given below 

E. a Ed /Rd 
(8) 

R1 - (A E. /E,) - e 

The value selected for E. will 
then determine R1. 

A relationship between E, and 
the output current, I2, will be 
developed. This will allow E. to be 
selected to produce a desired out- 
put current or will give the value 
of output current produced by a 
given supply voltage, E,. Rewrite 
eq. (2) as 

Ra (E. /RI) + Ed 

Rs + ßa + Rs Rd /R, 

Solve eq. (1) for R2 to get 

Ed +IIRd 
R: _ (F,. /R,)- (Ea /R,) -I, [1 + (Rd /RJ 

Into eq. (8) substitute Il min for 
Il and E, min for E., where E. min is 
the minimum value of the supply 
voltage. This will cause R2 to have 
a value such that Il will equal 

Il min when E. is reduced to E. min. 

The resulting eq. is 

Ed + I, ,,,i. Rd (9) 

(7) 

(8) 

112 = 
(E. min /R,) (EII /ßI)(1 

+ (Rd /R1)1 

Substitute R2 from eq. (9) into (7) 
and solve for R1 without breaking 
up any of the known ratios E, /RI 
or E. min /Ri. 

R, 
Ed + II min R.i 

(E, min /R,) -I, min 

((E. mis /R,) + (Ed /Rd)1 ` h 
(E, /RI) + (Ed!R,,) 

f 

For E, min substitute E.-AE./2 and 
then in the last term in the de- 
nominator substitute the expres- 
sion for E, /R1 from eq. (6). After 
rearranging and simplifying, the 
result is 

(Continued on page 136) 
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New Printed Circuit 
CONNECTORS 

A new improved line of connec- 
tors for use with printed circuits is 
now available. Five sizes are of- 
fered; 12, 20, 30, 36, and 44 con- 
tacts, individually located on both 

sides of the board. The contacts 
are designed to make good connec- 
tions with the printed circuitry re- 
gardless of normal warpage or va- 
riation in thickness inherent in 
the boards. This is accomplished 
by the double spring action in- 
corporated in the contact form. 
ELCO Corp., Philadelphia. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech. (Ref. No. 10 -1). 

TRIMMER 
Designed especially for printed 

circuit use, this new miniature 
wire -wound trimmer potentiom- 
eter features resistances from 100 
to 40K ohms, resolutions ranging 
from 0.3% to better than 0.1 %. 
power rating of 1 watt at 40 °C. 
and a metal case which can be 
potted or sealed. The wiper posi- 
tion is varied over the full resis- 
tance by a self -locking 40 turn 

STAMPING MACHINE 
Phenolic plates with copper cir- 

cuits are marked in color with cir- 
cuit identification or assembly 
numbers. It is provided with a 

pre -set counter for any desired 

number up to 1000. The machine 
then counts, marks, and ejects 
automatically all circuit plates 
placed in the magazine. The ejec- 
tor in turn replaces the marked 
plates in another magazine, all 
in perfect sequence. Speed is 
3600 marked plates per hour. 
Acromark Co., Elizabeth, N. J. 
ELECTRONIC INDUSTRIES & 

Tele -Tech (Ref. No. 10 -2). 

TERMINALS 
Remarkable new push -in "Zip" 

terminal needs only to be pushed 
into the 0.093 in. hole of a wall or 
deck and holds itself in without 
staking; and the serrated slots 
grip inserted wires tightly for 
testing or dip soldering. The 
push -in "Zip" terminal is a formed 
strip brass terminal having a par- 
tially tubular end which fits into 
the holes in the board and is held 
by spring tension. The upper por- 

screw adjustment. The unit is 3/4 

by 3/4 by 5/16 in., weighs only 5 
grams, and requires no bracket. 
Handley Electronics Inc., Van 
Nuys, Calif. ELECTRONIC IN- 
DUSTRIES & Tele -Tech (Ref. No. 
10 -4). 

tion has a narrow tapered slot 
with serrated edges, which firmly 
grip the wire lead of any size be- 
tween 0.030 and 0.045 in. Vector 
Electronics Co., Los Angeles. 
ELECTRONIC INDUSTRIES & 

Tele -Tech (Ref. No. 10 -5). 

68 For product information, use inquiry card on page 113. 

RECTIFIERS 
A new series of hermetically - 

sealed miniature silicon rectifiers 
is particularly well suited for 
critical applications requiring 
high temperature operation of 

compact power supplies. These 
rectifiers are available having 
peak inverse voltage ratings from 
50 to 400 v. They have maximum 
forward current ratings of 200 
ma at 150 °C. The lead- mounted 
construction enables easy printed 
board or terminal board mounting. 
Transitron Electronic Corp., Mel- 
rose, Mass. ELECTRONIC IN- 
DUSTRIES & Tele -Tech (Ref. No. 
10 -3). 

LEAD BENDER 
An automatic machine capable 

of preparing 14,000 pigtail compo- 
nents per hour is now available. 
Coaxial leads of resistors. capaci- 
tors, diodes, coils, and similar 
units are automatically bent to 
right angles and cut to any length. 
equal or unequal. It was espe- 
cially designed to prepare coaxial 
lead components for insertion in 

printed board circuits. Simple, 
easy adjustments permit quick 
set -ups and rapid changes in lead 
length and distance from angle. 
Design Tool Corp., New York. 
ELECTRONIC INDUSTRIES & 
Tele -Tech (Ref. No. 10 -6). 
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Components and Equipment 
TRANSFORMERS 

A stock line of ultra- miniature 
push -pull transistor transformers 
has been introduced for immediate 
delivery. Size is only % by 3 ;s by 
11/32 in. Weight 0.005 lbs. Sup- 

plied with 4 in. color coded leads 
suitable for use in dip soldered 
printed circuits. Molded nylon 
bobbins, high -nickel laminations, 
and Mylar insulation are used to 
permit maximum size reduction. 
Primarily designed for transistor 
circuitry in guided missiles and 
airborne equipment. Stock units 
also available for single -ended and 
vacuum tube applications. Micro - 
tran Co., Valley Stream, N. Y. 
ELECTRONIC INDUSTRIES & 

Tele -Tech (Ref. No. 10 -7). 

GERMANIUM DIODES 
New series of glass -sealed. 

bonded -junction germanium di- 
odes, types 1N497 through 1N502. 
feature high forward conductance, 
high back resistance and a variety 
of peak reverse voltages. Their 
wide range of peak reverse volt- 
ages and their low capacitance 

make them suitable for varied ap- 
plications such as computers, mag- 
netic amplifiers, modulators, de- 
modulators, and low -power recti- 
fiers. CBS -Hytron, Lowell, Mass. 
ELECTRONIC INDUSTRIES & 
Tele -Tech (Ref. No. 10 -10). 
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RELAY 
The world's smallest electronic 

switching device is now in mass 
production. Prototype models of 
the relay have been proven at bet- 
ter than 3 million cycles of opera- 

tion without failure. Samples are 
available with 1000, 500, 200, and 
50 ohm coils with 100 mw sensi- 
tivity. It is available from stock 
with a 2000 ohm coil. Weighing 
only 1/16 oz., and measuring 1/3 
by 1/2 in., it is a radical departure 
from standard relay design 
achieved through the application 
of watch manufacturing skills. 
Elgin National Watch Co., Elgin. 
Ill. ELECTRONIC INDUSTRIES 
& Tele -Tech (Ref. No. 10 -8). 

CAPACITORS 
High insulation resistance and 

excellent capacitance stability are 
the features of these new preci- 
sion miniature metal tubular poly- 
styrene capacitors. Range is from 
.0001 to 1 mfd. and voltage range 
is from 100 to 1.600 vdc. Both in- 
serted tab and extended foil con- 
struction. Dielectric absorption i 

.05% and insulation resistance at 
25 °C is 1 x 1012 ohms. Power fac 
tor at 1 kc, maximum of .05% 
Condenser Products Co., New Ha- 
ven, Conn. ELECTRONIC INDUS- 
TRIES & Tele -Tech (Ref. No. 10- 
11). 
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EYELET TOOLS 
New eyelet tools are now avail- 

able which will provide flexible, 
inexpensive tooling for precision, 
high quality eyelet rolls. These 
setting tools are universally 

GRCON Nowa 

adaptable to basic machines avail- 
able and may be used in a drill 
press, arbor press, kick press or 
any other device which will pro- 
vide the required reciprocating ac- 
tion. The tools come in a full 
range of sizes for eyelet sizes 
from 3/64 to % in. body diameter 
and lengths from 1/16 to 7/16 in. 
Circon Component Co., Goleta, 
Calif. ELECTRONIC INDUS- 
TRIES & Tele -Tech (Ref. No. 
10 -9). 

PRINTED CIRCUIT 
CARD RECEPTACLE 

Line of double -row, printed 
card receptacles, designated as 
Series UPCR -DTP, feature beryl- 
lium copper contacts with taper - 
pin terminals embodied within a 
high -compression solid molding. 
Available in 6, 10, 15, 18 and 22 
contacts per row, for 1/16 in. and 
3/32 in. printed cards, receptacles 
have an insulation resistance of 

over 100,000 megohms and volt- 
age capacity of 2200 v ac (RMS) 
at sea level, and 600 v ac (RMS) 
at 60,000 ft. U. S. Components, 
Inc., New York. ELECTRONIC 
INDUSTRIES & Tele -Tech (Ref. 
No. 10 -12). 
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Design for a Simple 

Radiation dosage rate is determined by timing flashes of a 

neon lamp in a relaxation circuit incorporating a partially 

shielded, radiation sensitive CdS crystal. Complete design 

details for a simple, battery -powered indicator are given. 

Fig. la: Dosage rate indicator 

ARECENT AEC announcement 
pertained to the dispersal of 

radioactive materials subsequent to 
the detonation of nuclear weapons, 
which if at, or near, the earth's sur- 
face may result in radioactive "fall 
out" over a very large area. This 
"fall out" will produce dangerously 
high gamma -ray intensities which 
diminish in a period of days or 
weeks. It may be desirable to have 
available a small, simple, reliable, 
inexpensive device to indicate gam- 
ma -ray dosage rate to: 

Fig. lb: CdS is in shield at left 

H. J. PEAKS, Director, P. T. COLE, 
H. RABIN, J. J. LAMBE, and C. C. KLICK, 
U. S. Naval Laboratory, Washington 25, D. C. 
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By H. J. PEAKE, P. T. COLE, H. RABIN, 

J. J. LAMBE, and C. C. KLICK 

1. Permit the intelligent choice 
of shelter in which to wait for 
the radiation to diminish, 

2. Determine when evacuation 
is feasible, 

3. Select the best evacuation 
path and 

4. Preclude panic due to false 
estimates of the radiation. 
A cadmium sulfide (CdS) crystal 

exhibits a nearly linear change of 
conductance with gamma -ray dos- 
age rate. This property, along with 
high stopping power as a solid and 
higher current yield than any other 
known solid, makes the CdS crystal 
a good choice for incorporation in 
a simple radiation detector. Fre- 
richs' has investigated the response 
of solids to gamma rays and Jacobs2 
has adapted CdS to X -ray detection 
in commercial equipment. 

Using a CdS crystal as the sens- 
ing element the dosage rate indica- 
tor shown in Fig. 1 has been con- 
structed and tested. The device, by 
means of the circuit in Fig. 2, in- 
dicates gamma -ray dosage rates 
from less than 0.1 Roentgen per 
hour (R /hr) to over 1000 R /hr in 
4 decade ranges. Dosage rates are 
"read" by counting the flashes per 
sec. of a neon glow lamp. 

Insertion of earphones in series 
with the glow lamp provides greater 
detection sensitivity (cps per R /hr) . 

Earphones produce an audible click 
each time the glow lamp fires, even 
if firings are not visible because of 
lowered energy in the discharge. 

Fig. 2: Neon flashes show dose rate 

Theory 

In the simple relaxation circuit, 
Fig. 3, charge accumulates on the 
condenser until the condenser volt- 
age reaches the ignition voltage 
(Ei) of the neon glow lamp. The 
lamp "fires" and discharges the 
condenser until the condenser volt- 
age falls to the extinction voltage 
(Ee) of the lamp. Thereafter the 
condenser voltage is cyclic as shown 
in Fig. 4 (a) ; condenser current 
varies as in Fig. 4(b). The time re- 
quired for the condenser voltage to 
drop from Ei to Ee is negligible 
here, since the resistance of the 
"fired" neon lamp is a few thou- 
sand ohms compared to the 10° - 
1012 Sà resistance of a cadmium sul- 
fide crystal. Thus the charging time 
constant is at least 106 times the 
discharging time constant. 

Analysis of the relaxation circuit 
yields equations for the condenser 
voltage and current as follows : 

For 0 < t < ti 

ec(t) = E (1 - ft/r) 
and 

4(t) = 
R. 

e- t/r; 
for t,<t<t, 

e,(t) _ E - (E - E.) co.- tt)/r 
and 

(1) 

4(t) = E 
E. -a e - to /7 /r 

where E = battery volts, e= 2.718 
(Napierian base), t = the time, 
tl = time at which first ignition 
of glow lamp occurs, and s = RC. 
For t > t., the circuit action is 
repetitive. 
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Radiation Dosage Indicator 

E 

H GLOW 
LAMP 

Fig. 3: RC -glow lamp relaxation circuit 

As shown in Fig. 4 (b), the value 
of ie an instant before the time t2 
(at which the lamp ignites) is 
E E; 

Substituting this value of 
i, in eq. (1) and solving for the 
period of oscillation, 

(Jr 

tc-tl = rin E E. 
E - E; 

Q= 
1 I 

(2) k-t, 
b, 

E E, 
E E1 

where f = the relaxation f re- 
quency. Eq. (2) gives a good ap- 
proximation of the frequency and 
does show the manner in which cir- 
cuit constants affect the frequency. 

For E; =100 y, E1 = 76 v, E. = 62 v, and 
r = 1.541(R = 32 Mil, C = 0.0482 pfd.), 
eq. (2) gives f = 1.07 cps. 

The measured frequency for these 
circuit values was very nearly 1 

cps. For a battery voltage E of 
135 v, y must be increased to ap- 
proximately 4.7 to obtain a 1 -cps 
frequency. 

Variation of the relaxation fre- 
quency with battery voltage is of 
interest. The slope of the fre- 
quency - voltage relationship is 
obtainable by differentiating eq. 
(2). However, it is possibly simpler 
and clearer to study the plot of eq. 
(2) as shown in Fig. 5. Here, in 
order to plot only one characteristic, 
both sides of the equation have 
been multiplied by y; then Tf is 
plotted as a function of E, the 

measured values of Et and E. 
having been inserted. The slope of 
the straight -line function, Tf vs E, 
is 0.0724 v-1. To find, for example, 
the change of frequency with bat- 
tery voltage for f = 1 cps, T = 
4.7, and E = 135 v, we have 

0.0724 

4.7 
= 0.0154 cps /v. Thus a 10 -v drop 
in battery voltage will result in a 
frequency decrease of approximate- 
ly 15 %. Similarly for a 90 -v bat- 
tery (T = 1.54, f = 1 cps), 0.0724/ 
1.54 = 0.047 cps /v, or about three 
times the change for 135 -v opera- 
tion. 

After the relaxation circuit be- 
comes repetitive (t >t1), the aver- 
age capacitor current is, from eq. 
(1). 

1 r E E. 
tx-L, 

ti 

e- ('-°t)/rdt 

1 E; - E. 
(3) 

E - E. R 
ln 

E - E1 

The capacitance (C) does not ap- 
pear in the expression for ie ,r 
Thus, for a wide range of capaci- 
tance value the ie is is constant, 
although the frequency of relaxa- 
tion changes in inverse proportion 
to the capacitance. 

Cadmium Sulfide 

Photoconductive solids, such as 
cadmium sulfide; exhibit an in- 
crease in conductance upon absorb- 
ing incident energy. When a CdS 
crystal is irradiated, the energy - 
level distribution of the electrons 
in the crystal is changed. Specifi- 
cally, some electrons are raised 
from the valence band, or from 
intermediate -level "traps ", to the 
conduction band where they are 
free to flow as current if influenced 
by an applied voltage. Electrons 
freed by irradiation represent an 
increased conductance compared to 
the "dark" or zero -irradiation 
value. 

In a CdS crystal the number of 
electrons in the conduction band at 
any time is nearly a linear function 
of the radiation intensity incident 
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on the crystal 1, 2. For intensities 
up to at least 2000 R /hr then 

G = Ii,J 
where 

G = conductance of CdS crystal, 
= proportionality factor, and 

J = radiation intensity. 
Since G = 1 /R, eq. (2) may now be 

written 

f=li1 1 

Cln 
E - E. 
E - E1 

to show the linear relation between 
relaxation frequency and radiation 
intensity. 

The response of CdS crystals, as 
for all solids with high atomic 
numbers, is strongly energy depen- 
dent. The response to "soft" (50- 
100 key) gamma rays may be 
nearly 20 times the response to 

101 

Fig. 4: Condenser voltage (a) and current lb) 

"hard" (250 key and greater) 
gamma rays. To offset this energy 
dependence the CdS element in the 
dosage rate indicator has been 
provided with a perforated lead 
shield which can be seen at the 
left in fig. 1 (b). This technique is 
similar to that previously developed 
for the DT -60 phosphate glass 
dosimeter3. The shield is made of 
35 -mil lead sheet with a square 
matrix of 13 -mil holes drilled on 

71 

www.americanradiohistory.com

www.americanradiohistory.com


Dosage Indicator (Cont.) 

1 /16 -in. centers. Checks made at 
radiation energies of 100, 200, and 
1200 key produced relative re- 
sponses of 0.9, 1.2, and 0.9 re- 
spectively. The 100 and 200 -key 
source was the unfiltered output of 
an X -ray source; 1200 -key energy 
was from a cobalt -60 source. 

The Indicator 

As shown in the schematic 
diagram, Fig. 2, only 9 circuit com- 
ponents are used. Operation is con- 
trolled by a rotary selector switch. 
In pos. 1 the circuit is open. Pos. 2 
provides a battery voltage check; 
R is chosen so that the relaxation 
frequency is once per sec. In pos. 
3, 4, 5 and 6, condensers C1, C2, C3, 
and C4 (each shunted by the Ne -2 
glow lamp) are respectively switch- 
ed in series with the CdS crystal 
and battery. For 1 flash per sec. the 
dosage rate is: pos. 3, 1 R /hr; 
Pos. 4, 10 R /hr; pos. 5, 100 R /hr; 
pos. 6, 1000 R /hr. In each switch 
position the glow -lamp flash rate is 
nearly linear with dosage rate; 
e.g., 2 flashes per sec. in position 4 
indicates 20 R /hr and 1 flash each 
2 sec. in position 5 indicates 50 
R /hr. In making a radiation mea- 
surement the timing of the flashes 
can be done by means of the second 
hand of a watch or by reference to 
pos. 2 which provides 1 flash per 
sec. 

The dosage rate meter is housed 
in a plastic box measuring 5 x 3- 
3/s x 2% in. Total weight is 1 lb., 
6 oz., two -thirds of the weight 
being the box alone. Both the size 
and weight are readily reducible 
by straightforward means. Ob- 
servation of the lamp flashes is 
accomplished by means of the view- 
ing tube, visible in Fig. 1 (b), 
which extends from the glow lamp 
on the left through the box on the 
right. 

Care must be exercised in the 
mounting used to support the leads 
on the CdS crystal. Since the crys- 
tal resistance is quite large, sup- 
ports on the crystal leads must be 
of high -resistance non -hygroscopic 
material. The bakelite support used 
on the first unit has been replaced 
on subsequent models by one made 
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Fig. 5: Frequency vs 

supply voltage 
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of polystyrene; the resulting in- 
creased leakage resistance seems to 
be satisfactory for good perform- 
ance in a humid atmosphere. 

The results of a calibration of an 
instrument are given in Fig. 6 
where the points are measured in 
the range from 0.2 R /hr to 100 
R /hr using a cobalt -60 source. The 
straight lines are drawn through 
the nominal value of each range. 
Deviations of the measured points 
from the line do not appear to be 
serious considering the simplicity 
of the indicating system. Corrected 

20 
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DA 

Fig. 6: Dosage rate meter 

BATTERY VOLTAGE (E) 

values of capacitance for each scale 
are chosen for a particular CdS 
crystal by this calibration method. 
Representative values of the ca- 
pacitances determined by such a 
calibration are as follows: 

C1 800 µµtd. C2! =' 0.005 µfd, 

Ca 2- 0.04 pfd, C4 g 0.4µíd. 

References 
3R. Frerichs, J. A. P., 21, 312 (1950). 
3J. E. Jacobs, Electronics, 24, Aug. p 125; 
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CUES for BROADCASTERS 
Practical ways of improving station operation and efficiency 

Echo Effects 
H. E. HERRON, Ch. Engr. 

KCIL, Houma, La. 
AWAY to produce echo effects, 

ideal for station call letters 
includes two rack -mounted Magne - 
corders, complete with the PT6 -HT 
throw -over switch panel, and one 
portable tape machine. The station 
console was put on Audition and 
the console output fed to the port- 
able tape machine by Remote #1. 
The console output is also fed to 
the top Magnecorder by Remote 
#2. The tape is threaded as shown 
in the diagram. The top Magne - 
corder is set to Record and the 
throw -over switch is set to #1, 
which is the top machine. The 
PT6 -HT throw -over switch pro- 
vides a 60 ohm cue output for the 
bottom tape, and at KCIL this is 
connected to Channel #1 on the 
console. 

o o 
o 

C7 
ö b °- 

TAPE 7 

O 

OO 

I / < 
eo gop 

Q O ®- 
; 

2 

á 

Arrangement for echoing call letters 

Thus we can record on the top 
tape and playback the bottom tape 
at the same time. By placing Chan- 
nel #1 in Audition the output of 
the bottom Magnecorder will be 
fed through the console audition 
system and into the remote lines. 
The portable tape machine and the 
top Magnecorder are placed in op- 
eration. The fast forward lever on 
the bottom Magnecorder is then 
depressed. Words or letters to be 
"echoed" can be selected by either 
putting the remote #2 switch in 

ELECTRONIC INDUSTRIES & Tele -Tech 

the neutral (off) or cue position. 
We found this system to work fine 
on station call letters, but not very 
well on sentences. We also experi- 
enced better results by using 5 in. 
reels. 

Overload Protection 
DONALD L. GULIHUR, Ch. Engr. 

KLVL, Pasadena, Tex. 

KLVL has a Collins Model 20 -K 
1 KW transmitter, requiring 

3 -phase 220 -v. power. There are 
no dc overload protection devices. 
The filaments and low voltage 
plates are protected by fuses in the 
primary of their respective trans- 
formers. The 3 -phase power is 
used only to furnish high voltage 
for the 813 driver, the 833 finals, 
and the 833 modulators. Overload 
protection for these stages is fur- 
nished by "dash -pot" type breakers 
in series with two of the 220 v. 
phase legs in the primary side of 
the high voltage transformer. 

Experience has shown that if 
these dash -pots are set "lean" 
enough to furnish positive protec- 
tion to the finals in the event of 
an excitation failure, it becomes 
impossible to 100% tone modulate 
the transmitter and even high 
amplitude, sustained, musical pas- 
sages will kick the transmitter 
"off- the -air." 

A decision must be made whether 
to set the dash -pots "lean" and re- 
duce modulation, or set them 
"heavy" and take a chance that 
excitation will not fail. KLVL de- 
cided to take a chance. After a 
disastrous experience, that cost us 
a hundred dollars worth of 833 -A's, 
we decided to add dc overload pro- 
tection, in the form of a Guardian 
Series 200, 12 v. dc coil shunted 
by a 150, 4 W., wire -wound pot. 
This combination is inserted be- 
tween the final amplifier filament 
center -tap and ground in series 
with the final amplifier plate milli - 
ammeter. 

Necessary connections are easily 
made. On a terminal strip I located 
in the bottom of the cabinet under 
the blower, the shunt is removed 
from 114 & 115. The coil and 
shunting pot. are connected to these 
terminals. The shunt between I6 
& I12 (interlock circuit) is re- 
moved and connection made to a 
pair of relay contacts which are 

October 1956 

TO 
GRID 
LEAK 

a - 
115 

FINAL AMP 

14 
0UJ (INTERLOCK) 

16 e 

© 111 
15/LOW 
W.W. POT. 

'1_0._ 
I 12 

GUARDIAN 
SERIES 200 
12 v. DC. COIL 

Diagram indicating circuit changes 

closed with the coil unenergized. 
The relay shunting pot. is then 
adjusted so that the relay contacts 
will open when the final amplifier 
plate current reaches 800 ma. It 
has been found that with a trip- 
ping current of less than 800 ma, 
the relay will tend to chatter on 
high modulation peaks and may 
drop the transmitter "off- the -air." 
This arrangement costs less than 
$5.00 and it has been found to be 
positive in the event of excitation 
failure or other overload. There is 
no appreciable danger to the 813 
driver because this stage has a 
cathode bias resistor. 

Recorder Speed Instability 
F. F. CHERRY, Ch. Engr. 

KFNF, Shenandoah, la. 
Among several available makes 

of truly portable tape recorders in 
general use by broadcasters, there 
are many of the Minitape brand. 
Many users have had the same diffi- 
culty that we experienced here at 
KFNF, namely speed instability 
after the machine is somewhat 
older. After trying just about 
everything to correct this trouble, 
we discovered a surefire remedy. 

After long hours of trying, it 
was discovered that if the motor 
armature is cleaned thoroughly, 
and especially between the seg- 
ments of the commutator, and a 
new set of brushes is installed each 
30 -40 hours of running time, that 
you can count on 100% satisfaction 
in respect to stability. 
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Measuring Rate -of -Climb 
"Magic Tee" unit designed for Navy's "Pogo- Stick" fighter uses 

doppler effect for accurate indication of vertical velocity 

By S. H. LOGUE 

The ability to visually estimate 
vertical velocity decreases as the 
altitude of the observer increases 
and he gets farther away from ob- 
jects that could otherwise be used 
for reference. The effect is en- 
hanced if horizontal velocity is ab- 
sent. For this reason vertical take- 
off fighter aircraft, such as the 
Navy XFY -1 "Pogo Stick" built by 
Convair, require accurate deter- 
mination of vertical velocity, both 
magnitude and direction. At al- 
titudes above one hundred feet the 
pilot's ability to estimate his veloc- 
ity by observing the ground is in- 

/ sufficient to allow safe operation of 
the aircraft during landing and 
hovering maneuvers. The conven- 

¡ tional barometric rate -of -climb in- 
dicators are sluggish in their re- 
sponse and suffer from misleading 
fluctuations in turbulent air and 
thus are not suited for this ap- 
plication. A study was made to 
determine if an all- electronic sys- 
tem could be used to provide the 
desired instrumentation while 
avoiding the limitations of other 
systems and yet be reasonably com- 
pact. 

Fig. 1: 10 KMC doppler unit guides XFY -1 "Pogo- Stick" landing 

Fig. 2: Doppler radar assembly 
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Principle 

The electronic rate -of -climb me- 
ter shown in Fig. 1 is essentially 
a CW doppler radar operating at 
10,000 me and using the ground 
below the aircraft as a reflecting 
surface. The frequency of the re- 
flected energy is compared with the 
transmitted energy and any differ- 
ence, the doppler resulting from 
vertical velocity, is measured. Since 
there are ten wavelengths per foot 

S. H. LOGUE, Senior Electronics Engineer, 

Convair, San Diego, Calif. 
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by oppler Radar 

at 10,000 mc, each foot change in 
altitude changes the radar path 
length by two feet, or twenty wave- 
lengths. Thus each foot per sec- 
ond of velocity produces a twenty 
cps doppler frequency. By using 
this principle the meter has the 
following advantages: 

(a) The doppler frequency is an 
accurate and direct indication of 
velocity. 

(b) The system will work to zero 
altitude. 

(c) Frequency is more easily and 
accurately measured than most 
other electrical quantities. 

(d) The frequency of a signal is 
not altered by amplifier distortions, 
thus such distortions have no effect 
on system accuracy. 

Direction Sensing 

Since the same doppler frequency 
results for a given velocity, regard- 
less of whether the aircraft is as- 
cending or descending, some means 
must be provided for sensing the 
direction of the velocity. A dual 
channel microwave receiving sys- 
tem, as shown in Fig. 2, is used for 
this purpose. Its operation is de- 
scribed by the block diagram in Fig. 
3. The klystron generates one watt 
of power which enters the H arm 
of a waveguide magic tee where it 
divides between the two side arms. 
One half of the power is transmit- 
ted out through a dielectric -rod 
antenna, while the other half goes 
into a 30 db attenuator pad and 
then to the E arm of a second 
magic tee where it divides again 
and enters two crystal mixers. The 
unavoidable cross- coupling between 
the H and E arm of the first magic 
tee is adjusted to -33 db and used 
to provide a signal to the H arm of 
the second magic tee. This signal 
also divides between the two crystal 
mixers. Thus 0.5 mw of local os- 
cillator power is supplied to each 
crystal. The phase relationship 
between these signals is shown in 
Fig. 4. Note that the E and H 
arm local oscillator voltages are of 

equal amplitude and differ in phase 
by 90 °. This phase difference is 
obtained by proper choice of wave - 
guide path lengths. The H arm 
voltages between the two crystals 
are in phase while the E arm volt- 
ages differ in phase by 180 °, which 
is a basic property of the magic 
tee. 

The weak ground- reflected signal 
is received by the antenna. It di- 
vides between the E and H arms 
of the first magic tee, and the E 
arm output then enters the H arm 
of the second magic tee where it 
divides between the two mixers. 
This signal voltage is shown on the 
vector diagrams in Fig. 5 as S. 
Since S differs from the two local 
oscillator signals by the doppler 
frequency, its vector representation 
will rotate relative to the E and 
H vectors at the doppler rate. Vec- 
tor R is the sum of these three 
signals, S, E, and H. The tip of 
R traverses a circle, and equal time 
intervals on the circle are numbered 
in sequence, one through four. A 
plot is also shown of the amplitudes 
of R at each mixer crystal as a 
function of time. These amplitudes 
correspond to the mixer output 
voltages. Note that the output 
from mixer B leads mixer A by 90 °. 
As shown, the ground return sig- 

nal, S, is higher in frequency than 
E or H, which is the case for a 
descending aircraft. On ascent the 
frequency of S is lower than E and 
H, and R would then rotate clock- 
wise. For this case, mixer A would 
lead mixer B by 90 °. Thus the 
phase between the two signal chan- 
nels indicates the direction of the 
aircraft velocity. 

Noise Rejection 

Two doppler amplifiers, each with 
a 100 db voltage gain, increase the 
mixer outputs to suitable levels to 
operate the amplitude limiters. Bis- 
table multivibrators are used to 
provide limiting. A basic property 
of multivibrators is that their out- 
puts switch between two fixed volt- 
age levels, independent of the input, 
which provides a high degree of 
immunity from changes in signal 
level. Their triggering levels are 
set to prevent spurious meter in- 
dications due to thermal noise when 
no ground return signal is present, 
a disadvantage of more convention- 
al limiters. 

The limiters operate a set of 
gates that sort the "up" cycles of 
doppler frequency from the "down" 
cycles. Each gate consists of a 
cathode follower in which the cath- 

(Continued on page 146) 

Fig. 3: Block diagram of climb meter 
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WASHINGTON 
ifeatazete&i 

Latest Radio and Communication News, from The National Capital, and Previews of Things to Come 

FREQUENCY ALLOCATION -Because of the tre- 
mendous and continuing expansion of the radio 
communications and electronics services -not just 
television, but the wide range of non -broadcast 
operations which are becoming so important to nearly 
every facet of the nation's economy -experts are 
looking to the FCC to make a re- examination of the 
entire radio spectrum, and, in all probability, a fre- 
quency reallocation proceeding during the next 
twelve months. The FCC reappraisal, while con- 
ducted by the full seven -member Commission, will 
probably be sparked by Commissioner T. A. M. Cra- 
ven, the engineer member of the FCC. 

ALLOCATION SHAKEUP -The frequency require- 
ments of aviation with the jet age, together with 
the ever -increasing density of air traffic from 
passenger, cargo, business and private aircraft, bulk 
in the number one priority place in a spectrum real- 
location in the views of many key government officials 
concerned with spectrum allocations. It is realized 
that Air Traffic Control for aviation of the immediate 
future must have adequate and reliable frequency 
allocations; and, of course, ground -air radiocom- 
munications to aid the pilots of the jet aircraft as 
well as those of the slower -speed short -haul airlines' 
fleets and the private- business airplanes, must be 
flexible and efficient without any elements of failure. 
Television and mobile radio services, it is contended, 
can be fitted in after the spectrum needs of aviation 
are fulfilled. 

TELEVISION FUTURE -In light of the thinking in 
Washington circles on the importance of an immedi- 
ate reappraisal of the entire radio spectrum, authori- 
tative government and FCC sources have indicated 
to Electronic Industries' Washington bureau that the 
Commission may well lean towards a plan of TV de- 
intermixture rather than an eventual transition of 
all television to the UHF region. Comments on de- 
intermixture and all -UHF plans have been submitted 
in volume to the FCC during this past month and 
more are still to be filed. There appears at this writ- 
ing to be considerable support for the views of Dr. 
Allen B. DuMont, founder and head of the Allen B. 
DuMont Laboratories, that there should be areas of 
VHF -stations -only, requiring such signals because of 
terrain or need of extended coverage, and UHF - 
stations -only should be the rule wherever such 
signals would give full area coverage. 

PRIVATE MICROWAVE -The controversy in mi- 
crowave operations between the private owners of 
microwave systems and the microwave facilities 
made available for industries and organizations by 
the telephone companies has been a very difficult 
problem for the FCC. The Radio- Electronics -Tele- 
vision Manufacturers Association has completed an 
extensive analysis and survey of the technical as- 
pects, eligibility criteria, and other non -technical 
phases of private microwave operations to assist the 
FCC in its formulation of regular rules for private 
microwave systems. In general, the RETMA recom- 
mendations on the technical aspects for private mi- 
crowave rules contain basic guidelines that the new 
rules: "be as few as required, control radiation 
rather than design equipment or specify techniques, 
not unnecessarily restrict advancement in the art, 
obtain maximum utilization of the spectrum, estab- 
lish baselines for the protection of manufacturers 
and users investment, and avoid if possible, serious 
changes on present systems." 

SAFETY SERVICES -The "daddy" of mobile radio 
-the public safety services embracing police, fire and 
similar governmental protection operations -will con- 
tinue to enjoy high priority in any frequency reallo- 
cation, FCC Commissioner Rosel H. Hyde emphasized 
in a recent address. He indicated that the FCC would 
adhere to the important claims of the public safety 
radio services for more spectrum requirements in 
any move of television channels from the latter's 
present VHF band. In fact he pointed out that police 
radio would be in a good position of being benefici- 
aries in any reallocation program. It might be noted 
that other mobile radio operations -industrial, high- 
way, forestry, petroleum, trucking and utilities -are 
also seeking increased spectrum space for the grow- 
ing operations of their services. 

CLOSED CIRCUIT TV- Recent requests to the FCC 
for closed circuit television included telecasting of 
police lineups with Dage equipment between several 
Ohio cities and the plans of the New York State 
Power Authority for this service in connection with 
its power project on the St. Lawrence Seaway. Both 
these are illustrations of the growing importance of 
closed circuit television to the nation and reasons for 
its expansion. 

National Press Building ROLAND C. DAVIES 
Washington 4 Washington Editor 
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1956 Directory of 
Printed Circuit Manufacturers 

Listed below are the names and addresses of all firms in the U. S. manufacturing printed 
circuits, printed circuit materials or related items. The firms are listed alphabetically un- 
der the product or products they manufacture. 

AMPLIFIERS 
Abatron Electronic Eng'g Co PO Box 529 Dayton 9 

Ohio 
ACF Electronics Div ACF Industries Inc 800 N Pitt 

St Alexandria Va 
Air Associates Inc 511 Joyce St Orange NJ 
Airborne Instruments Lab 160 Old Country Rd Mineola 

LI NY 
Amelco Inc 2040 Colorado Ave Santa Monica Calif 
American Bosch Arma Corp Arma Div Roosevelt Field 

Garden City NY 
American Metrix Corp 15 Exchange PI Jersey City 2 

NJ 
ARF Products Inc 7627 Lake Et River Forest Ill 
Atlantic -Central Mfg Co 10 Esplanade Ave Pitman 9 NJ 
Avion Instrument Corp 299 State Hwy .1t-17 Paramus 

NJ 

Baird Associates 33 University Rd Cambridge 38 Mass 
Baldwin Piano Co 1801 Gilbert Ave Cincinnati 2 0 
Bendix Aviation Corp Pacific Div 11600 Sherman Way 

N Hollywood Calif 
Berkeley Div Beckman Instruments Inc 2200 Wright 

Ave Richmond Calif 
Bruno -New York Industries 460 W 34 St NY 1 

Centralab Div Globe -Union Inc 900 E Keefe Ave Mil. 
waukee 1 Wis 

Centronics Corp 21 -04 122 St College Point 56 NY 
Circuitron Inc 115 E Main St Rockville Conn 
Cole Instrument Co 1000 N Olive St Anaheim Catir 
Computer Control Co 92 Broad St Wellesley 57 Mass 
Crown Eng'g 3821 Commercial NE Albuquerque NM 

Daystrom Instrument Archibald Pa 
Demco Products PO Box 5042 Phila 11 Pa 
Digital Products Inc 7643 Fay Ave La Jolla Calif 
DuBrow Devel Co 235 Penn St Burlington NJ 
DuKane Corp St Charles Ill 
Dwyer Engineering Co PO Box 483 Nashua NH 

EclipsePioneer Div Bendix Aviation Corp Teterboro NJ 
Electronic Control Systems 2136 Westwood Blvd Los 

Angeles 25 Calif 
Electronic Industries Inc 7649 San Fernando Rd Bur- 

bank Calif 
Electronic Tube Corp 1200 E Mermaid Laine Phila 18 

Pa 
El Mec Labs 730 Boulevard Kenilworth NJ 
Emerson Radio & Phonograph Corp 14 & Cole Sts 

Jersey City NJ 
Endevco Corp 161 E California St Pasadena Calif 
ng'g Research & Devel Co Addison Ill 
Federal Telephone & Radio Co Div IT &T Kingsland 

Rd Clifton NJ 
Ford Instrument Co Div Sperry Corp 31 -10 Thomas 

Ave Long Island City 1 NY 
Freed Electronics & Controls 200 Hudson St NY 13 

Gates Radio Co 123 Hampshire St Quincy Ill 
General Precision Lab 63 Bedford Rd Pleasantville N.I 
Goldak Co 1544 W Glenoaks Blvd Glendale 1 Calif 
Goodyear Aircraft Corp 1210 Massilon Rd Akron 15 0 

Hallamore Mfg Co 2001 E Artesia Long Beach 5 Calif 
Herlec Corp 6th & Beech St Grafton 1 Wis 
I nterelectronics Corp 2432 Grand Concourse NY 58 
International Research Assoc 2221 Warwick Ave Santa 

Monica Calif 
Intl Testing Service Div Jackson & Church 321 N 

Hamilton St Saginaw Mich 
IQ Industries 6110 Wilshire Blvd Los Angeles 36 Calif 
Lear Inc 3171 S Bundy Dr Santa Monica Calif 
Lel Inc 380 Oak St Copiague NY 
Librascope Inc Burbank Div 133 E Santa Anita Ave 

Burbank Calif 
Magnasync Mfg Co 5517 Satsuma Ave N Hollywood 

Calif 
Mohawk Business Machines Corp 944 Halsey St Brook- 

lyn 37 NY 
Non -Linear System Del Mar Airport Del Mar Calif 
Pacific Mercury TV Mfg Corp 5955 Van Nuys Bl,d 

Van Nuys Calif 
PCA Electronics Inc 2180 Colorado Ave Santa Monica 

Calif 
Phen- 0Tron Inc 455 Main St New Rochelle NY 
Photocircuits Corp Sea Cove Ave Glen Cove NY 
Plastics & Electronics Corp 272 Northland Ave Buf- 

falo 8 NY 

Qualitone Co 4318 Upton Ave S Minneapolis 10 Minn 
Radionics Inc 1040 N York Rd Towson 4 Md 
Rlseem Mfg Co 9236 E Hall Rd Downey Calif 
RS Elextronics Corp 435 Portage Ave Pala Alto Calif 

Sanders Associates Inc 137 Canal St Nashua NH 
Springfield Enterprises PO Box 54 Springfield Gardens 

13 NY 
Square Root Mfg Corp 391 Saw Mill River Rd Yonkers 

NY 
Stancil- Hoffman Corp 921 N Highland Ave Hollywood 

38 Calif 
Standard Coil Products Co 2085 N Hawthorne St 

Melrose Park Ill 
Stavid Eng'g Inc US Hwy X22 Plainfield NJ 

Techron Corp 254 Friend St Boston 14 Mass 
Telephonics Corp Park Ave Huntington LI NY 
Thompson Clock Co H C 38 Federal St Bristol Conn 
Tri -Dex Co PO Box 1207 Lindsay Calif 
United Electrodynamics Div United Geophysical Corp 

1200 S Marengo Ave Pasadena Calif 
Virginia Electronics Co River Rd at B & 0 RR Wash 16 

DC 

Walkirt Co 145 W Hazel St Inglewood 3 Calif 
Webster Labs Inc Stanley 5225 W St Charles Rd 

Berkeley Ill 
Wheeler Insulated Wire Co 150 E Aurora St Water- 

bury Conn 

CAPACITORS, FIXED & VARIABLE 
ACF Electronics 800 N Pitt St Alexandria Va 
Aerovox Corp 740 Belleville Ave New Bedford Mass 
Aerovox Corp Pacific Coast Div 2724 Peck Rd Mon- 

rovia Calif 
Ajax Condenser Co 932 W Wrightwood Ave Chicago 14 

Ill 
Allen -Bradley Co 136 W Greenfield Ave Milwaukee 4 

Wis 
American Condenser Co 4410 N Ravenswood Ave Chi - 

capo 40 III 
Astron Corp 255 Grant Ave E Newark NJ 

Beck's Inc 298 E 5 St St Paul 1 Minn 
Broadway Coil Co 5638 Broadway Chicago 40 Ill 
Capacitor Corp 203 S Main St Stillwater Minn 
Cardwell Electronics Productions Corp Allen D 97 

Whiting St Plainville Conn 
Centralab Div Glove -Union Inc 900 E Keefe Ave Mil- 

waukee 1 Wis 
Chicago Condenser Corp 3255 W Armitage Ave Chi- 

cago 47 Ill 
Condenser Products Co Div New Haven Clock & Watch 

140 Hamilton St New Haven 4 Conn 
Cornell -Dubilier Electric Corp 333 Hamilton Blvd 

S Plainfield NJ 

Deutschmann Corp Tobe 921 Providence Hwy Norwood 
Mass 

DuMont Airplane & Marine Instruments 15 Williams 
St NY 5 

Electrical Utilities Co 2425 St Vincent's Ave La 
Salle Ill 

Electro Motive Mfg Co Willimantic Conn 
Electron Products 430 N Halstead Pasadena Calif 
El -Menco Willimantic Conn 
Erie Resistor Corp 644 W 12 St Erie Pa 

General Electric Co Apparatus Div 1 River Rd Sche- 
nectady 5 NY 

Glenco Corp 212 Durham Ave Metuchen NJ 
Good -All Electric Mfg Co Good -All Bldg Ogalala Neh 
Gudeman Co 340 W Huron St Chicago 10 Ill 
Gutton Mfg Corp 212 Durham Ave Metuchen NJ 

Hansen Electronics Co 7117 Santa Monica Blvd Lcs 
Angeles 46 Calif 

Herlec Corp Div Sprague of Wis Inc Grafton Wis 
Illinois Condenser Co 1616 N Throop St Chicago 22 

III 

Maida Development 214 Academy St Hampton Va 
Mallory & Co P R 42 So Gray St Indianapolis 6 Ind 
Micomold Electronics Mfg Carp 1087 Flushing Ave 

Brooklyn 37 NY 
Mitronics Inc 232 13 Ave Newark NJ 
Mucon Corp 9 St Francis St Newark 5 NJ 
Muter Co 1255 S Michigan Ave Chicago 5 Ill 
National Capacitor Co 18 Webster St Brookline 46 

M ass 

Onondaga Pottery Co Electronics Div 1858 W Fayette 
St Syracuse NY 

Phen -O -Tron Inc 455 Main St New Rochelle NY 
Philco Corp C & Tioga Sts Phila 34 Pa 
Photocircuits Corp Glen Cove NY 
Plet Mfg Corp 225 Belleville Ave Bloomfield NJ 
Potter Co 1950 Sheridan Rd N Chicago Ill 
Pyramid Electric Co 1445 Hudson Blvd N Bergen NJ 

Radio Condenser Co Davis & Copewood Sts Camden 3 NJ 

Sanders Associates Inc 137 Canal St Nashua NH 
San Fernando Electric Mfg 1509 1 St San Fernando 

Calif 
Sangamo Electric Co Box 7 Marion Ill 
Sangamo Generators Sub Sangamo Electric Co Spring- 

field III 
Skottie Electronics 204 Bridge St Peckville Pa 
Solar Mfg Corp E 46 & Seville Los Angeles 58 Calif 
Southern Electronics Corp 239 W Orange Grove Ave 

Burbank Calif 
Sprague Electric Co Marshall St North Adams Mass 
Stackpole Carbon Co Tannery St St Marys Pa 
Standard Condenser Corp 3749 N Clark St Chicago 13 

III 
Stupakoff Ceramic & Mfg Div Carborundum Co Latrolæ 

Pa 
Sylvania Electric Products 1740 Broadway NY 3.9 

TV Hardware Mfg Co 919 Taylor Ave Rockford III 
United Condenser Corp 3400 Park Ave NY 56 
United Electronic Mfg Corp 542 39th St Union City 

NJ 

COATINGS 
Beck's Inc 298 E 5 St St Paul 1 Minn 
Bigelow Chemical Products 98 Bigelow St Quincy 69 

Mass 
Biggs Co Carl li 2255 Barry Ave Los Angeles 64 

Calif 
Borden Co Chemical Div 350 Madison Ave New York 

17 NY 
Borthig Co George C PO Box 115E Rutherford NJ 

Central Coil Co 1720 N Luett St Indianapolis 22 Ind. 
Dolph Co John C Monmouth Junction NJ 
Dwyer Eng'g Co PO Box 483 Nashua NH 

Electronic Plastic Corp 130 St & 90 Ave Queens 18 NY 

General Cement Mfg Co 919 Taylor Ave Rockford Ill 
Haynes Laboratories Inc C W 61 Chandler St Sprin- 

field 4 Mass 

Industrial Accessories Inc 77 S Broadway Long Branch 
NJ 

Insulated Circuits Inc 115 Roosevelt Ave Belleville NJ 

Javex Box 646 Redlands Calif 
Lacquer & Chemical Corp 214 40th St Brooklyn 32 NY 
Londom Chemical Co 1535 N 31 Ave Melrose Park Ill 
Mackay Inc A D 198 Broadway NY 38 
Mallincrodt Chemical Works 2nd & Mallincrodt Sts 

St Louis 7 Mo 
Metz Refining Co 369 Mulberry St Newark 2 NJ 
Micro- Circuits Co New Buffalo Mich 
Minnesota Mining & Mfg Co 900 Fauquier Ave St Paul 

6 Minn 
PCA Electronics 2180 Colorado Ave Santa Monica Calif 
Sampson Chemical & Pigment Carp 2830 W Lake St 

Chicago 12 III 
Steel Protection & Chemical Co Bridge St Mooresville 

Ind 
Technic Inc 39 Snow St Providence 3 RI 
Techron Corp 254 Friend St Boston 14 Mass 

Zophar Mills Inc 112 26 St Brooklyn 32 NY 

COILS 
Ace Coil & Electronics 916 Lincoln Hwy Metuchen NJ 
Aerovox Corp Pacific Coast Div 2724 Peck Rd Mon- 

rovia Calif 
All- Tronics Inc 45 Bond St Westbury NY 
Arted Co 367 Worthington St Springfield 3 Mass 
Automatic Mfg Corp 65 Gouverneur St Newark 4 NJ 
Automatic Processing Co 1335 N Wells St Chicago 10 

III 

Beck's Inc 298 E 5 St St Paul 1 Minn 
Better Coil & Transformer Corp 2000 Main St Good 

land Ind 
Broadway Coil Co 5638 Broadway Chicago 40 III 
Cambridge Themionic Co 445 Concord Ave Cambridge 

38 Mass 
Cardwell Electronics Productions Allen D Plainville 

Conn 
Centralab Div Globe -Union Inc 900 E Keefe Ave Mil. 

waukee 1 Wis 
Central Coil Co 1720 N Luett St Indianapolis Ind 
Centran Inc PO Box 168 Greensburg Ind 
Ceramet Co 5905 Broadway NY 63 
Coilcraft Inc Jandus Rd Cary Ill 
Dwyer Engineering Co PO Box 483 Nashua NH 

(Continued on page 80) 
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Eaton Associates Moodus Conn 
Electralab Inc 76 Atherton St Boston 30 Mass 
Electrometic Inc 106 Olson St Woodstock Ill 
Essex Electronics 550 Springfield Ave Berkeley Heights 

NJ 

Gavitt Wire & Cable Co Div American Hard Rubber 
Brookfield Mass 

General Cement Mfg Co 919 Taylor Ave Rockford Ill 
General Instrument Corp 65 Gouverneur St Newark 4 

NJ 

Hansen Electronics Co 7117 Santa Monica Blvd Los 
Angeles 46 Calif 

Johnson Electronics Inc 521 Elwell St Orlando Fla 
Keystone Products Co 904 23 St Union City NJ 
Lear Inc 3171 S Bundy Dr Santa Monica Calif 
Methode Mfg Corp 2021 W Churchill St Chicago 47 

III 
Microtran Div Crest Labs 84-11 Rockaway Beach Blvd 

Rockaway Beach LI NY 
National Coil Co PO Box 1237 Sheridan Wyo 
North Hills Electric Co 203-18 35 Ave Bayside 61 

NY 
PCA Electronics 2180 Colorado Ave Santa Monica Calif 
Phen -O -Tron Inc 455 Main St New Rochelle NY 
Photocircuits Corp Sea Cliff Ave Glen Cove NY 
Printed Circuits Inc 36 Tunxis Ave Bloomfield Conn 
QLC Corp 409 Main St Greenport LI NY 
RS Electronics Corp PO Box 368 Sta A Palo Alto 

Calif 
Sanders Associates Inc 137 Canal St Nashua NH 
Stanwyck Winding Co 137 Walsh Ave Newburgh NY 
Superen Electronics Corp 4 Radford PI Yonkers NY 
Techron Corp 254 Friend St Boston 14 Mass 
Tele Coil Co 2733 Saunders St Camden 5 NJ 
Teleradio Eng'g Corp Wilkes -Barre Pa 
Tel -Rad Electronics Corp 73 -20 Trotting Course Lane 

Glendale 27, NY 
Thordarson -M eissner Mfg Div Maguire Industries Inc 

7th & Belmont Mt Carmel Ill 
Tri -Dex Co PO Box 1207 Lindsay Calif 
Union Spring & Mfg Co 1057 Summit Ave Jersey City 

J 7 

Wheeler Insulated Wire Co 150 E Aurora St Water- 
bury Conn 

Wilco Corp 546 Drover St Indianapolis 21 Ind 

CONNECTORS 
Aircraft -Marine Products 2100 Paxton St Harrisburg Pa Alden Products Co 123A N Main St Brockton Mass 
Amphenol Electronics Corp 1830 S 54 Ave Chicago 50 

III 
Anton Electronic Labs 1226 Flushing Ave Brooklyn 37 

NY 
Armel Electronics Inc 840 Fifth Ave Brooklyn 32 NY 
Beck's Inc 298 E 5 St St Paul 1 Minn 
British Electronic Sales 23-03 45 Rd Long Island City 

1 NY 
Buggie Inc H H PO Box 187 Toledo 1 Ohio 
Cambridge Thermionic Co 445 Concord Ave Cambridge 38 Mass 
Cannon Electric Co 3209 Humboldt St Los Angeles 31 Calif 
Cinch Mfg Co Jones Div 1026 5 Homan Ave Chicago 24 Ill 
Circon Component Co Santa Barbara Municipal Airport 

Goleta Calif 
Citation Products Co 233 E 146 St NY 51 
Connector Corp 6025 N Keystone Ave Chicago 30 Ill Continental Connector Corp 30-30 Northern Blvd Long 

Island City 1 NY 
Doge Electric Co 67 N 2 St Beech Grove Ind 
Danbury Knudsen Inc PO Box 170 Danbury Conn 
Defiance Eng & Microwave Corp 81 Albion St Wakefield 

Mass 
DeJur -Amsco Corp 45-01 Northern Blvd Long Island 

City NY 
Eagle Electronics Corp 177 Hart St New Britain Conn 
Eby Co Hugh H 4701 Germantown Ave Philadelphia 44 

Pa 
Elco Corp M St below Erie Ave Phila 24 Pa 
Garde Mfg Co 588 Eddy St Providence 3 RI 
General Cement Mfg Co 919 Taylor Ave Rockford Ill 
General Electric Co Wiring Develice Dept 95 Hathaway 

St Providence 7 RI 
Gorn Electric Co Stamford Conn 
Graphic Circuits Div Cinch Mfg Corp 221 S Arroyo 

Pkwy Pasadena 1 Calif 
Herlec Corp 6th & Beech St Crafton 1 Wis 
Hermetic Seal Products Co 37 S 6 St Newark 7 NJ 
Hubbell Inc Harvey State St & Bostwick Ave Bridge- 

port Conn 

Industrial Products Box 148 Danbury Conn 
Insuline Corp of America 186 Granite St Manchester 

NH 

Johnson & Hoffman Mfg Corp 31 E 2nd St Mineola NY 
Lerco Electronics 501 S Varney St Burbank Calif 
Malco Tool & Mfg Co 4025 W Lake St Chicago 24 III 
Mallory & Co P R 420 S Gray St Indianapolis 6 Ind 
Methode Mfg Corp 2021 W Churchill St Chicago 47 III 
Microdot Inc 1826 Fremont Ave S Pasadena Calif 
National Fabricated Products Inc 2650 W Belden Chi- 

cago 47 III 
Pix Mfg Co 75 Hudson St Newark 3 NJ 
Precision Metal Products Co 41 Elm St Stoneham 80 

Mass 

Richardson Co 5860 Spring Oak Dr Hollywood 28 Calif 

Richardson Co 2790 Lake St Melrose Park Ill 
Sanders Associates Inc 137 Canal St Nashua NH 

Teleradio Eng'g Corp Wilkes -Barre Pa 

Ucinite Co Div United -Carr Fastener 459 Watertown 
St Newtonville Mass 

Union Electric & Machine Corp Moulton & Monroe St 
Georgetown Mass 

U S Components Inc 454 E 148 St NY 55 

Vector Electronic Co 3352 San Fernando Rd Los An- 
geles 65 Calif 

Viking Electric 21343 Roscoe Blvd Canoga Park Calif 
Volkert Stampings Inc 222 -34 96th Ave Queens Village 

29 NY 

Waltham Horological Corp 711 Broad St Lynn Mass 
Winchester Electronics Willard Rd Norwalk Conn 

COPPER LAMINATES 
Alden Products Co 117 N Main St Brockton 64 Mass 

Allied Photo Engravers 153 W Huron St Chicago 10 III 
American Printed Circuits Co Box 282 Metuchen NJ 

Breck's Inc 298 E 5 St St Paul 1 Minn 
Brubaker Mfg Co 9151 Exposition Dr Los Angeles 34 

Calif 
California Plasteck Inc 225 E 4 St Los Angeles 13 

Calif 
Continental- Diamond Fibre Div Budd Co Newark Del 

Erie Resistor Corp 644 W 12 St Erie 6 Pa 

Farley & Loetscher Mfg Co Dubuque Iowa 
Farnsworth Electronics Co-Div IT &T Corp PO Box 

810 Fort Wayne Ind 
Formica Co 4614 Spring Grove Ave Cincinnati 32 0 

Glass Products Co 6911 S Chicago Ave Chicago 37 Ill 
Hallamore Mfg Co 2001 E Artesia Long Beach 5 Calif 

Lamtex Ind Inc 51 State St Westbury NY 

Long Inc Thomas J 215 Stonehinge Lane Carle Place 
LI NY 

Mica Corp 4031 Elenda Street Culver City Calif 
Murray Plastics Co 26 Cottage St Poughkeepsie NY 

National Vulcanized Fibre Co PO Box 311 Wilmington 
9 Del 

Photo Chemical Products 479 Walton Ave NY 51 
Photocircuits Corp Sea Cliff Ave Glenn Cove NY 

"Q" Circuits 32 Laskie St San Francisco 3 Calif 

Revere Copper & Brass Inc 230 Park Ave NY 17 
Richardson Co 2790 Lake St Melrose Park Ill 
RS Electronics Corp PO Box 368 Sta A Palo Alto Calif 

Sanders Associates 137 Canal St Nashua NH 

Sel -Rex Precious Metals Inc 229 Main St Belleville 
9 NJ 

Shamban Eng'g Co 11617 W Jefferson Blvd Culver City 
Calif 

Spaulding Fibre Co 310 Wheeler St Tonawanda NY 

Stavid Eng'g Inc US Hwy #22 Plainfield NJ 

Synthane Corp Montgomery Ave Oaks Pa 

Taylor Fibre Co Norristown Pa 

Technograph Printed Electronics Inc 185 Valley St 

Tarrytown NY 
Teleradio Eng'g Corp Wilkes -Barre Pa 

Tingstol Co 1461 W Grand Ave Chicago 22 III 
Trimount Plastics Co 71 Dudley St Arlington Mass 

PRINTED CIRCUITS 
ACF Electronics Div ACF Industries Inc 800 N Pitt 

St Alexandria Va 
Admiral Corp 3800 Cortland St Chicago 47 III 
Aerovox Carp 740 Belleville Ave New Bedford Mass 

Aerovox Corp Pacific Coast Div 2724 Peck Rd Mon- 
rovia Calif 

Airflyte Electronics Co 21 Cottage St Bayonne NJ 

Alden Products Co 117 N Main St Brockton 64 Mass 

Allied Engraving & Stamping 17 Elm St Buffalo 3 NY 

Amelca Inc 2040 Colorado Ave Santa Monica Calif 
American Metaseal Co 3337 Lincoln Ave Franklin Park 

III 
American Printed Circuits Co Box 282 Metuchen NJ 

Ansley Mfg Co Arthur New Hope Pa 

Atlas E -E Corp Bedford Airport Terminal Bldg Bed- 
ford Mass 

Austin 0 128 32 St Brooklyn 32 NY 
Autel Electronics Co 1947 Framingdale Rd Westfield NJ 

Automatic Processing Co 1335 N Wells St Chicago 10 

III 
Beck's Inc 298 E 5 St St Paul 1 Minn 
Bendix Aviation Corp Bendix Computer Div 5630 Arbor 

Vitae St Los Angeles 45 Calif 
W H Brady Co 727 Glendale Ave Milwaukee 12 Wis 
Broadway Coil Co 5638 Broadway Chicago 40 III 
Brubaker Mfg Co 9151 Exposition Dr Los Angeles 34 

Calif 
Buckbee Mears Co Lindeke Bldg St Paul 1 Minn 
Burnell Cc Inc 45 Warburton Ave Yonkers 2 NY 

California Plasteck Inc 225 E 4 St Los Angeles 13 
Calif 

Cardwell Electronics Production Allen D Plainville Conn 

Centralah Div Globe -Union Inc 900 E Keefe Ave Mil- 
waukee 1 Wis 

Centronics Co 21 -04 122 St College Point 56 NY 
Cinch Mfg Ca Jones Div 1026 S Homan Ave Chicago 

24 III 
Circon Component Co Santa Barbara Municipal Airport 

Goleta Calif 
Circuitron Inc 155 W Main St Rockville Conn 

Citation Products Co 233 E 146 St NY 51 
Continental- Diamond Fibre Div Budd Co Newark Del 
Cornell -Dubilier Electric Corp 333 Hamilton Ave S 

Plainfield NJ 
Cramer Co 5905 Broadway NY 63 

Croname Inc 3701 Ravenswood Ave Chicago 13 III 
Davelle Labs Inc 145.68 228 St Springfield Gardens 

13 NY 
Daystrom Instrument Archbald Pa 
Defiance Eng & Microwave Corp 81 Albion St Wake- 

field Mass 
Demco Products PO Box 5042 Phila 11 Pa 
Dwyer Engineering Co PO Box 483 Nashua NH 

Eaton Associates Moodus Conn 
Eby Co Hugh H 4701 Germantown Ave Phila 44 Pa 
Electralab Div Farrington Co Needham Heights Mass 
Electrolab Inc 76 Atherton St Boston 30 Mass 
Electrochemical Industries Jacques St Worcester 3 Mass 
Electronic Mechanics Inc 101 Clifton Blvd Clifton NJ 
Electronic Control Systems 2136 Westwood Blvd Los 

Angeles 25 Calif 
Electronic Specialty Co 5121 San Fernando Rd Los 

Angeles 39 Calif 
Electron -Radar Products 1041 N Pulaski Rd Chicago 51 

III 
Elm Labs 18 S Broadway Dobbs Ferry NY 
El Mec Labs 730 Blvd Kenilworth NJ 
Emerson Radio & Phonograph Corp 14 & Coles Sts 

Jersey City 2 NJ 
Eng'g Research & Development Co Addison III 
Erie Resistor Corp 644 W 12 St Erie 6 Pa 
Espey Mfg Corp 528 E 72 St NY 21 
Etched Products Cor 39-01 Queens Blvd Long Island 

City 4 NY 

Farnsworth Electronics Co Div IT &T Corp PO Box 510 
Fort Wayne Ind 

Farrington Mfg Co 76 Atherton St Boston Mass 
Federal Telephone & Radio Co Div IT &T 100 Kings - 

land Rd Clifton NJ 
Flett Laboratory 3711 Marshall Rd Drexel Hill Pa 
Ford Instrument Co Div Sperry Rand Corp 31 -10 

Thomson Ave Lang Island City 1 NY 
Formica Co 4614 Spring Grove Ave Cincinnati Ohio 

Gavitt Wire & Cable Co Div American Hard Rubber 
Brookfield Mass 

General Electric Co Broadcast Equip & Commercial 
Equipment Div -Electronics Park Syracuse NY 

General Electric Co Components Dept Auburn NY 
General Electric Co PO Box 1122 Syracuse NY 
General Precision Lab 63 Bedford Rd Pleasantville NY 
Glass Products Co 6911 S Chicago Ave Chicago 37 Ill 
Glenco Corp 212 Durham Ave Metuchen NJ 
Goldak Co 1544 W Glenoaks Blvd Glendale 1 Calif 
Graphik Circuits Div Cinch Mfg Corp 221 S Arroyo 

Pkwy Pasadena 1 Calif 
Gulton Mfg Corp 212 Durham Ave Metuchen NJ 

W & L E Gurley 514 Fulton St Troy NY 

Hallamore Mfg Co 2001 E Artesia Long Beach 5 Calif 
Hanson Electronics Co 7117 Santa Monica Blvd Los 

Angeles 46 Calif 
Herlec Corp 6th & Beach Sts Grafton Wis 
Hi -Q Aerovox Corp Olean NY 
Hubbell Inc Harvey State St & Bostwick Ave Bridge- 

port Conn 
Hugh Eby Co 4701 Germantown Ave Phila 44 Pa 

Isolanite Mfg Corp Warren Ave Stirling NJ 
Insulating Fabricators of N E 69 Grove St Watertown 

72 Mass 
Insuline Corp of America 186 Granite St Manchester 

NH 
Integrated Mica Corp 202 Franklin PI Woodmere LI NY 
Interelectronics Corp 2432 Grand Concourse NY 58 
International Crystal Mfg 18 N Lee Ave Oklahoma City 

2 Okla 
International Resistance Co 401 N Broad Phila 8 Pa 

Javex Box 646 Redlands Calif 
Johnson Labs Willard Rd Norwalk Conn 

Lambda - Pacific Eng'g Inc PO Box 105 Van Nuys Calif 
Lear Inc 3171 S Bundy Dr Santa Monica Calif 
Lectra Inc 153 W Huron St Chicago 10 III 
Librascope Inc 808 Western Ave Glendale 1 Calif 
Magnavox Co Fort Wayne 4 Ind 
Mallory & Co Inc P R 42 So Gray St Indianapolis 6 

Ind 
Maryland Electronic Mfg Corp 5009 Calvert Rd College 

Park Md 
Methode Mfg Corp 2021 W Churchill St Chicago 47 III 
Micro -Circuits Co New Buffalo Mich 
Mitronics Inc 232 13th Ave Newark NJ 
Molded Insulation Co 335 E Price St Phila 44 Pa 

Mycalex Corp of America 125 Clifton Blvd Clifton NJ 

Nameplates Inc 425 E 101 St Brooklyn 12 NY 
North American Model Products 9802 Warwick Rd 

Warwick Va 

Onondaga Pottery Ca Electronics Div 1858 W Fayette 
St Syracuse NY 

Pacific Industrial Electronics 521 5 St San Francisco 
3 Calif 

Patterson Moos Div Universal Winding Co 90 -28 Van 
Wyck Expressway Jamaica 18 NY 

PCA Electronics Inc 2180 Colorado Ave Santa Monica 
Calif 

Permanent Label Corp 578 Summit Ave Jersey City 6 
NJ 

Phen -O -Tron Inc 455 Main St New Rochelle NY 
Photo Chemical Products 479 Walton Ave NY 51 
Photocircuits Corp Sea Cliff Ave Glen Cove NY 
Plastic Accessories Inc 93 Mercer St NY 12 
Plastic & Electronics Co 272 Northland Ave Buffalo 7 

NY 
Precision Metal Products Co 41 Elm St Stoneham 80 

Mass 
Printed Circuits Inc 36 Tunxis Ave Bloomfield Conn 
Printed Electronics Corp 7 North Ave Natick Mass 

"Q" Circuits Co 32 Laskie St San Francisco 3 Calif 
(Continued on page 122) 
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New Test Equipment 
VTVM 

New vacuum Tube Voltmeter 
(Type LV -10), for laboratory and 
industrial testing, incorporates an 
AC voltmeter covering a range 
from audio to UHF frequencies; a 

DC voltmeter with 100 megohms 
input resistance; and an ohmme- 
ter capable of measuring resis- 
tance from 0 to 1000 megohms. 
Accurate measurements to 700 
mc, and voltage measurements 
as high as 32,000 v DC and 1600 
v AC. RCA, Camden, N. J. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech (Ref. No. 10 -13). 

TRANSISTOR CHECKER 
Simple, accurate junction tran- 

sistor checker measures collector 
leakage with base grounded, col- 
lector current at zero base cur- 
rent (base open) and base to col- 
lector current gain at 4.5 v. on the 
collector. Self- powered. Meter 

reads gain directly. Pin jacks con- 
nect to base emitter and collector 
circuits for plugging in clip leads. 
$31.50. Instant Circuits, Div. of 
Alfred W. Barber Labs. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech (Ref. No. 10 -14). 

ELECTRONIC INDUSTRIES & Tele -Tech 

MICROWAVE SIG. GEN. 
Ultra broadband microwave sig- 

nal generator, Model MSG -34, cov- 
ers S, C, and X Band frequencies 
-4200 to 11,000 me -with a 
power output of 1 mw. Features 

include: provision for external 
modulation by multiple pulses; 
automatically tracked power moni- 
tor; and non -contraction oscilla- 
tor choke. Internal pulse and 
square wave modulation from 10 
to 10,000 pps at pulse widths of 
0.2 to 10 µsecs. Polarad Elec- 
tronics Corp., Long Island City, 
N. Y. ELECTRONIC INDUSTRIES 
& Tele -Tech (Ref. No. 10 -15). 

CAPACITANCE DIVIDERS 
Two capacitance voltage divid- 

ers for accurate measurement of 
peak pulse voltages pulse of 3/4 to 
10 µsec duration or continuous 
wave frequencies from 5000 cycles 
to 10 MC. Accuracy - ±5 %. 
Model VD -35 has a 35,000 peak 

46, 

volts and division ratios of 200 to 
1 and 50 to 1. Model VD -100 from 
250 to 100,000 peak volts, and di- 
vision ratios of 500 to 1, 100 to 1, 
and 10 to 1. Press Wireless Labs, 
Inc., distributed by Vectron, Inc. 
ELECTRONIC INDUSTRIES & 
Tele -Tech (Ref. No. 10 -16). 

October 1956 

L -F OSCILLOSCOPE 
Low frequency oscilloscope, 

Model 130A, has nearly identical 
horizontal and vertical amplifiers. 
The amplifiers provide a maximum 
sensitivity of 1 my /cm or 10 my 

full scale deflection with pass 
bands from dc to 300 kc, and can 
accept balanced inputs on the five 
most sensitive ranges. Hewlett - 
Packard Co., Palo Alto, Calif. 
ELECTRONIC INDUSTRIES & 
Tele -Tech (Ref. No. 10 -17). 

BARRETTER BRIDGE 
Model 202 -C Standard Barretter 

Bridge is designed to measure the 
voltage and power of high -fre- 
quency signals in the range of 2 
MC to 1000 MC. Resistive pads 
can be used to extend the voltage 
and power ranges upward. Bridge 

network of the Model 202 -C con- 
tains a Bolometer which produces 
a resistance unbalance propor- 
tional to the signal. Measure- 
ments Corp., Boonton, N. J. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech (Ref. No. 10 -18). 

For product information, use inquiry card on page 113. 79 
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New Laboratory Equipment 
TOROIDAL TAPE WINDERS 

A series of automatic tape wind- 
ing machines for the toroidal coil 
field whose operational perform- 
ances feature: core turning table 
with automatic feed, variable 

pitch control and special manual 
feeding attachment for hand 
winding. Models U -9, U -14, and 
U -20. to wind tape from % in. to 
1 in. Universal Manufacturing Co., 
Hillside, N. J. ELECTRONIC IN- 
DUSTRIES & Tele -Tech (Ref. No. 
10 -19). 

ROTARY SWITCH 
New rotary switch, type 32 

CM, is 13/4 in. in diameter by 
1 11/16 in. in depth. Has 3 poles 
on a single deck; may be ordered 
with as many as 9 positions /pole 
with shorting type action, or 5 
positions /pole with non -shorting 
type action. Solid silver alloy con- 

tacts, rotors and slip rings, and 
gold plated turret solder lug. Ro- 
tor and stator material is XXXP 
phenolic. The Daven Co., Livings- 
ton, N. J. ELECTRONIC INDUS- 
TRIES & Tele -Tech (Ref. No. 
10 -20). 

AC WELDING CONTROL 
AC resistance welding control, 

the Raytheon Heat Program 
Timer, makes possible the spot 
welding of metal surfaces coated 
with oxide. grease. carbon, etc. 

Timer provides for small parts 
welding on a production basis. 
Used with a 2 or 5 KVA thyratron 
contactor and welding transform- 
er, the timer provides current 
which varies according to a pre- 
established "Program ". Raytheon 
Mfg. Co., Waltham, Mass. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech (Ref. No. 10 -21). 

FASTENER 
New quarter -turn, 5F Fastener, 

small and light weight, provides 
a high strength- weight ratio par- 
ticularly adaptable to thin mate- 
rials and miniaturized equipment. 
For use on miniaturized equip- 
ment like airborne electronics, 

small electro- mechanical and com- 
puting devices and communica- 
tions components. Camloc Fast- 
ener Corp., Paramus, N. J. ELEC- 
TRONIC INDUSTRIES & Tele- 
Tech (Ref. No. 10 -22). 

8D For product information, use inquiry card on page 113. 

LOW -TEMP. CHAMBER 
The low- temperature environ- 

mental test chamber permits con- 
stant interior adjustments with- 
out sharp environmental tempera- 

ture changes. This low- tempera- 
ture test chamber has a range of 
-100 °F to +220 °F (+2 °F) ; rel- 
ative humidity range of 20% to 
95 %, 35 °F to 180 °F, 35 °F mini- 
mum dew point; special operation 
of 5% to +160 °F; heat dissipa- 
tion load of 30,000 BTU /hr. at 
-70 °F. Tenney Engineering Inc.. 
Union, N. J. ELECTRONIC IN- 
DUSTRIES & Tele -Tech (Ref. No. 
10 -23). 

PHENOLIC LAMINATE 
New electrical grade laminate, 

Phenolite E -2040, for applications 
where extremely low cold flow are 
important, is a paper -base sheet 
laminate bonded with a special 
phenolic resin. Features include 
low moisture absorption and good 

dielectric strength, and ease of 
hot punching and shearing. In 
sheets up to 39 x 47 in. and thick- 
nesses of from .010 in. to 1/4 in. 
National Vulcanized Fibre Co., 
Wilmington, Del. ELECTRONIC 
INDUSTRIES & Tele -Tech (Ref. 
No. 10 -24). 
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Engineering-Development-Manufacturing - 
combined with Quality throughout make 

CINCH *SERVICE 
an important factor 

CINCH ELECTRONIC 
"STANDARDS ": 

52 Contact Micro Connector can 
be supplied in 28, 32, 40, 48 
and 52 Contact. Protective Hoods 
and Cable clamps available. 

in the Supplying of Today's Electronic 

Requirements. 

Many "firsts" have been developed 
by Cinch Engineers that have since 

become standards in the Industry. 
The experience of our engineers is 

wide and varied, and based on 

sound principles. They will de- 

sign or redesign components to 

fit your specific requirements. 

tt,y . l. 
Sub -Miniature 

Hi- Temperature 
Sockets 

1 

,.aE 
-- tK 

i"ti 

JONES BARRIER 
TERMINAL STRIP 

Centrally located plants 
in Shelbyville, Chicago, 

LaPuente, St. Louis 

The Cinch Plant is modern in every respect -utilizing the latest manu- 
facturing procedures with unlimited capacity so that you can be 
assured of a dependable source of supply regardless of quantities 

* The addition of our Printed required. 
Circuit Plant at LaPuente makes 

"CINCH SERVICE" more complete 

than ever. 

All parts used in the manufacture of our products are carefully se- 
lected to make sure that they will best fulfill the requirements for 
which they are intended. 

The consistent and constant performance of CINCH parts in the past 
quarter of a century have proved this 
quality of material and workmanship, as 
well as engineering design. 

Whatever your Electronic Requirements 
might be - you can depend on CINCH. 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 

Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass. 
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Checking Transistors 
(Continued from page 58) 

Constant Current Supply 
The circuit of this supply is 

shown in Fig. 2. It is designed to 
supply accurately constant current 
over an output voltage range of 0 
to 300 v. Three currents, 10, 102, 
and 103 µa are available but others 
both within and outside this range 
could be obtained with only minor 
modifications. 

Two floating voltage supplies are 
used in the constant current sup- 
ply. The circuit of one of them is 
presented in Fig. 3. It is conven- 
tional except that both output ter- 
minals are isolated from ground. 
The 88 -v. supply is similar except 
that only one 5651 stabilizer tube 
is employed, together with larger 
isolating resistors. 

Circuit Operation 
Operation of the circuit is as 

follows. The external current to be 
held constant flows also in the 
series resistors adjacent switch S2. 

The resulting voltage drop (near 
175 v.) minus the bias necessary 
for tube V2 -B is balanced against 
the highly stabilized output of the 
175 -v. floating supply. Any differ- 

IÓI 

51 
T 

IÓ 

SAR 
PULSESCUPE 
by 

DIRECT -READING 

DELAYED SWEEP 

ACCURATE TO 

0.1% 

Size: 

9 Ye" x111/4 "'x171 /" 
31.5 Pounds 

ANOTHER EXAMPLE OF L3 inz.z/ PIONEERING ... 
The SAR PULSESCOPE, model S -4 -C, is JANized (Gov't Model No. 

OS -4), the culmination of compactness, portability, and precision in a pulse 
measuring instrument for radar, TV and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi- 
tivity is 0.5V p to p /inch. The response extends beyond 11 mc. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope's usefulness. Built -in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete. The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea- 
tures of the SAR PULSESCOPE round out its distinguished performance. 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 

PANEL SCOP E' 

S -4 -C SAR PULSESCOPE 
S -5 -C LAB PULSESCOPE 
S -11 -A INDUSTRIAL POCKETSCOPE 
S -72 -B JANised RAKSCOPE 
S -12 -C SYSTEMS RAKSCOPE 
S -14 -A HIGH GAIN POCKETSCOPE 
S -14 -B WIDE BAND POCKETSCOPE- 
S-14-C COMPUTER POCKETSCOPE 
S -15 -A TWIN TUBE POCKETSCOPE 
RAYONIC Cathode Ray Tubes 
and Other Associated Equipment 

YT. M. REG. 
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Io=1Opa 

Io=lospo 

Ío=l02po 

a 
160 too v0(volts) 200 300 

Fig. 5: Results of current stability tests 

350 

ence is amplified by the cascode 
amplifier V2, passes through the 
cathode follower V1 -B and deter- 
mines the bias voltage of the series 
tube V1 -A. Phase relations are such 
that the error voltage applied to 
V1 -A changes its series current in 

(Continued on page 84) 
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G 

Ask for Stackpole 
drawing for 
detailed packaging 
specifications. PACKAGED for 

PRODUCTION EFFICIENCY 

Conservatively rated at 70 °C. on your assembly lines 

Low noise level. 

FIXED COMPOSITION 

Unsurpassed humidity protection. 

Easy -to- solder, firmly 
anchored leads. Electronic Components Division 

STACKPOLE CARBON COMPANY St. Marys, Pa. 

Stackpole Fixed Composition Resistors are stocked by leading parts distributors 
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Q AEROVOH Avt 

LOW VOLTAGE 
ELECTROLYTIC CAPACITORS FOR 

TRANSISTOR APPLICATIONS 

Transistorized assemblies demand miniaturized 

low- voltage electrolytic capacitors. In many cases, conventional 

electrolytics prove adequately small; in others, new designs 

have to be developed. Aerovox application engineering, 

always in step with electronic trends, now offers a 

wide choice of miniaturized electrolytic capacitors. 

Type PR Special Capacitors ... metal- cased, resin -sealed, 
subminiature electrolytics offering extremely low_electrical 
leakage and excellent shelf -life characteristics. Available 
in voltage ratings of 1 to 50 VDC, and standard operating 
temperature range of -20 °C to +65 °C. Other ratings, 
temperature ranges and mechanical configurations available. 

Type PWE Capacitors ... steatite- cased, miniature alumi- 
num -foil electrolytics offering high capacitance at low 
voltages. Available for vertical mounting or with axial 
leads as illustrated, in standard voltages from 1 to 50 VDC 

and standard operating temperatures of -20 °C to +50 °C. 
Exceedingly low leakage currents. 

ACTUAL 
SIZE 

Type XXP Capacitors ... metal- cased, compression -sealed, 
subminiature electrolytics providing exceptional shelf - 
life and extremely low electrical leakage characteristics. 
Axial -lead style as illustrated. Standard voltage ratings of 
1 to 50 VDC and standard temperature range from -20 °C 
to +65 °C. Other ratings, temperature limits and designs 
available. 

For 
Personal Radios 

For Printed -Wiring 
Assemblies 

For 
Hearing -Aids 

-Or 
Instruments 

?awe For complete details on these and other 
Aerovox components. 

AEROVOX CORPORATION 

84 

NEW BEDFORD, MASS. 

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
Export: Ad. Auriemo. , 89 Brood St., New York. N Y. Coble: Aeriemo, N. If r 

For product information, use inquiry cord on page 113. 

(Continued from page 82) 
such sense that the error is re- 
duced by the feedback. The varia- 
ble series resistors near S2 are used 
to adjust the external current to ex- 
actly the rated value for each 
switch position. It will be noted 
that either output terminal may be 
grounded. The 0.1 µf capacitors 
bridging the floating supplies con- 
tribute to the speed of response of 
the circuit. 

Amplifier 
The cascode amplifier formed by 

the two halves of Vo differs from 
a usual cascode circuit by the ad- 
dition of the 560K resistor feeding 
the plate of V2 -B. The additional 
current supplied by this resistor 
greatly increases the gm of V2 -B 
which, in turn, increases the volt- 
age gain of the circuit? The gain 
for a signal applied between grid 
and cathode of V2 -B and measured 
at the plate of V2 -A is 4000, an 
order of magnitude larger than 
that obtained without the 560K re- 
sistor. 

A measure of the success of the 
circuit in holding a given output 
current, Io, constant is the relative 
change in I, I /Ie, versus output 
voltage. To make such measure- 
ments, the output voltage was 
changed by varying an accurately 
known resistor across the output. 
Fig. 5 shows the results obtained 
for the three nominal current 
ranges. These currents were ad- 
justed to their correct values at 
essentially zero output voltage. 

It will be noted that for Io = 100 
µa, the current has only deviated 
from its zero -voltage value by 2.5 
percent at 300 v. output. In measur- 
ing BVcBO this current value will 
be most used in the output voltage 
range of 50 to 200 v. Since the de- 
pendence of BVcBO on current 
around 100 µa is small, deviations 
of the current from its nominal 
value of the order of one or two 
percent are entirely negligible. 

Line Variations 

Although the relative current de- 
viation for 10 p.a nominal current 
is seven percent at 100 v. output, 
this current range will generally 
be used in measuring hFE with out- 
put voltages of only a volt or so, 
where the deviation is negligible. 

(Continued on page 86) 
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PART NO. 90906 

LO PASS - BAND PASS 
IMPEDANCE: EP -600 IN 

GRID OUT ` -000 IN & OUT 
CASE SIZE: 3 I. a 3' H 

400 600 1000 2000 3000 4000 6000 

FREQUENCY cps 

L -C FILTERS 
L -C filters utilizing high Q toroidal inductors and high quality capacitors 
are the heart of these frequency selective components. Recent developments 
of magnetic materials and highly stable capacitors have extended the useful 
frequency and temperature range of electrical wave filters. Use of impedance 
transformations, near unity coupling, and other applications of advanced 
network theory result in high performance units in small volume packages. 

Low pass, high pass, band pass and band stop filters can be designed cover- 
ing sub audio to over 500kc range. Line, interstage or other impedances can 
be specified. Filters can be designed for direct paralleling where required. 
High permeability cases and the closed toroidal form assure low hum pickup. 
Temperature stabilization on the order of 0.1% frequency can be attained 
through use of negative TC compensation to offset slightly positive coil 
and capacitor characteristics. 

Depicted response curve is for an integrally packaged low pass -band pass 
filter employing the latest design and production procedures. This unit uses 
less chassis area and is an excellent example of subminiature coil usage, 
impedance transformations, and printed circuitry. Hermetically sealed to 
meet the military specifications. 

Engineering .. 
As a result of CAC's engineering developments, more end equipment manu- 
facturers now specify CAC toroids and filters than any other supplier. You 
are invited to present your network problems to our engineering staff. 

COMMUNICATION ACCESSORIES CO. 
World's Largest Exclusive Producer of Toroidal Windings 

HICKMAN MILLS, MISSOURI PHONE KANSAS CITY, SOUTH 1.5528 
A Subsidiary of CoUins Radio Company 
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MECHANICAL FILTERS (Developed and mid. by Collins Radio Co.) 
The Mechanical Filter provides far better bandpass selectivity in one small 
sealed unit than a series of bulky conventional IF transformers. Excellent 
characteristics allow closer spacing of information channels, lower adjacent - 
channel interference and improved signal to noise ratios. These Filters have 
been proven in thousands of military and commercial receivers, transmitters 
and microwave multiplex systems. 

Units are designed for center frequencies of 60 to 600kc and various 6db 
bandwidths from 300cps to 16kc. In general, bandwidth is limited to 10% 
of the center frequency. In many types, the 60db bandwidth is only twice the 
6db bandwidth. Filters have a frequency shift with temperature of + 
10ppm / °C. Normal insertion loss for the filters is 6 to 8db. Most types 
comply with Mil -E -5400 on shock and vibration. 

In receiver IF amplifier design the Mechanical Filter replaces one of the 
usual IF transformers and is fixed tuned. Preceding or following stages may 
be coupled with subminiature toroidal transformers using fixed tuning. 
Variable selectivity is obtained by using two or more Filters and switching 
connections. 

Catalogs on Individual Components are Available on Request.. 
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NEW CASES 
EW ADVANTAGES 

METALLIC CASES 
Tight -sealed with no rolled edges 
minimum axial case length for 

MINIATURIZATION 
surface insulated against voltage 

breakdown 
precision shaped for multiple 

stacking of cores 

PHENOLIC CASES 
Tight -sealed rigid core protection 
free from case to coil capacitance 

CERAMIC CASES 
Tight -sealed with maximum temper- 

ature endurance 
highest electrical insulation 

Selection of suitable encasement will assure better 
uniformity of magnetic Centricore properties. Review 
of present core specifications to new case types 
should be made NOW. Write for data and prices. 

Centricores- Magnetic- engineered since 1930 

o 
NO ROLLED 

EDGES 

o 
SURFACE 

INSULATED 

o 

O TIGHT- SEALED 

RIGID CORE PROTECTION 

Pdd`VG7'II U01II1PATN-1.° 

ELECTROMAGNETIC CORES AND SHIELDS 

HAYES AVENUE AT 21st STREET CAMDEN 1, NEW JERSEY 

86 Fc- c odu,. -ia mago° use card on page 113. 

(Continued from page 84) 
The dependence of A I /Io on line 
voltage has also been investigated. 
For Io = 103 pa, A I /Io varied by 
about two percent for line voltages 
ranging from 105 to 130 v. RMS. 

Slightly greater variations were 
observed with I0=100 µa, and 15 
percent variation was observed 
over the range from 110 to 120 v. 
EMS for Io =10 µa. This increased 
variation arises from the reduction 
of gm of V1 -A caused by reduced 
heater voltage. When long -term 
constancy of Io is required for this 
range, the line voltage should be 
stabilized. 

Although the equivalent supply 
voltage and internal resistance of 
the constant current supply vary 
with output voltage, their values 
for Io = 100 µa in the neighbor- 
hood of 10 v. output are 20,000 v. 
and 200 megohms respectively. At 
100 v. output, they have decreased 
to 8700 v. and 87 megohms. These 
figures show what large supply 
voltages and series resistances 
would be required to duplicate the 
performace of this constant cur- 
rent supply without the amplifica- 
tion and negative feedback used. 

Feedback Amplifier 

The circuit of the feedback ampli- 
fier is presented in Fig. 4. A volt- 
age proportional to transistor col- 
lector current is balanced in the 
input differential amplifier tube 
against a stabilized voltage set to 
-0.5 v.; the error signal is then am- 
plified and appears at the output, 
which is connected to the emitter 
of the transistor. Thus, no matter 
what the hFB or hFE of the transis- 
tor, the circuit supplies the neces- 
sary emitter current (within the 
operating range of the amplifier) to 
produce 5 ma of collector current. 

To ensure accurate balance be- 
tween the input signal and the in- 
ternal -0.5 v. signal, the input tube 
is a 6SÚ7, which is closely balanced. 
Further, the 600K wire -wound plate 
resistors for this tube are equal to 
better than one percent. There are 
two uncommon features in the cir- 
cuit of Fig. 4. One is the use of 
diodes operating in their reverse 
breakdown region as dc coupling 
elements. In this region, a voltage 
drop nearly independent of current 
appears across them and their dif- 

(Continued on page 89) 
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Los Alamos Scientific Laboratory has 
completed arrangements with the 
University of New Mexico for the 
establishment of a Graduate Resi- 
dence Center at Los Alamos. This 
program will provide the opportunity 
for employees and residents to meet 
all of the requirements for the 
master's degree in the physical 
sciences and engineering (including 
Nuclear Engineering) by attendance 
at evening classes. Some of these 
courses are taught by Laboratory 

SSpersonnel 
outstanding in their fields. 

S S In addition, there are extensive course 
offerings in the undergraduate and 
technician training fields for those 
wishing to pursue academic training 
related to their jobs or for their own 
development. 
Complete information about career 
opportunities and the academic 
training programs can be had by 
writing, 

«h 

Director of Scientific Personnel 
Division 1305 
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solve 
your 
motor 
problems! 

SAVE MONEY, TOO! 

adapt from WESTERN GEAR'S many basic designs 

Motors are shown at 
same reduction as this photo 
of standard paper clip. 

PLANTS AT LYNWOOD, PASADENA, BELMONT. 

SAN FRANCISCO (CALIF.) SEATTLE AND HOUSTON 

-REPRESENTATIVES IN PRINCIPAL CITIES 

You can save production dollars by modification of prototype motors, fans and 
blowers, converters, alternators and generators. At the same time, you get the benefit 
of proven design and performance. Western Gear's extensive line of motors ranges 
from 1 /500th to 4 HP, 50 to 1,000 cycles in frequency, any desired voltage, designed 
and built to meet military specifications. Our engineers will gladly help you on any 
rotary electrical equipment problem, show you how our production facilities can help 
cut product costs. Write for new catalog No. 254 -A. Address Western Gear, 
Electro Products Division, 132 W. Colorado St., Pasadena 1, Calif. 

""The difference is reliability" * Since 1888 561s 

W.srxR,i GEAR 
ENGINEERS AND MANUFACTURERS 
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(Continued from page 86) 
ferential resistance is hence very 
low. In the present case, each diode 
drops approximately 100 v. The 
use of these diodes increases the 
gain of the amplifier by a factor of 
almost two. 

Positive Feedback 
The other uncommon feature is 

the use of direct -coupled positive 
feedback introduced by means of 
the 1.22 megohm resistor. Without 
this resistor, the input- output volt- 
age gain of the amplifier is about 
1600. When the resistor was con- 
nected and adjusted for maximum 
gain at low frequencies, a value ex- 
ceeding 6 x 105 was measured. Even 
in the absence of output -input nega- 
tive feedback such as that produced 
by connecting the output and input 
terminals together, the circuit was 
stable with this high gain and no 
oscillation could be produced with 
any value of the positive feedback 
resistor. Note that both sides of 
this resistor are at very nearly the 
same dc potential. The use of posi- 
tive feedback to achieve a very 
high gain is economical and leads 
to an amplifier of high precision 
since the extremely high gain re- 
duces the offset voltage between the 
input signal from the collector and 
the internal stabilized voltage to a 
negligible value and reduces the 
output impedance of the circuit 
when connected to a transistor to 
a fraction of an ohm and may even 
make the output impedance slightly 
negatitve. 

To ensure that adequate emitter 
currents can be supplied, a high - 
g,,, 5687 miniature double triode 
with sections paralleled is used as 
the output tube. The positive and 
negative supply voltages are de- 
rived from the two floating supplies 
of the constant -current circuit. For 
the present purpose, no gas -tube 
stabilization is used with these sup- 
plies. 

As a test of the amplifier, its in- 
put and output were connected and 
the internal standard voltage ad- 
justed to make the output exactly 
-0.500 v. as measured with the Fluke 
VTVM. On changing the line volt - 
31ge from 105 to 135 v., no more 
than one my change in this voltage 
was noted. Next, with complete 
feedback of output to input and 

(Continued on page 90) 
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Type H -14A 
Signal Generator 

Type H -16 
Standard Course Checker 

Type H -12 
UHF Signal Generator 

Radio technicians and pilots trust ARC test 
equipment to keep airborne instruments in tune 
for precision navigation and communication. 

The Type H -14A Signal Generator has two uses: 
(1) It provides a sure and simple means to check 
omnirange and localizer receivers in aircraft on the 
field, by sending out a continuous test identifying 
signal on hangar antenna. Tuned to this signal, in- 
dividual pilots or whole squadrons can test their own 
equipment. The instrument permits voice transmis- 
sion simultaneously with radio signal. (2) It is 
widely used for making quantitive measurements on 
the bench during receiver equipment maintenance. 
The H -16 Standard Course Checker measures the 
accuracy of the indicated omni course in ARC's 
H -14A or other omni signal generator to better than 
Lh degree. It has a built -in method of checking its 
own precision. 
Type H -12 Signal Generator (900 -2100 mc) is 
equal to military TS- 419/U, and provides a reliable 
source of CW or pulsed rf. Internal circuits provide 
control of width, rate and delay of internally- gener- 
ated pulses. Complete specifications on request. 

Dependable Airborne Electronic Equipment Since 1928 

fiircraft Radio Corporation 
BOONTON, NEW JERSEY 

Omni /ILS Receivers Course Directors UHF and VHF Receivers and 
Transmitters LF Receivers and Loop Direction Finders 10- Channel Isolation 
Amplifiers 8 -Watt Audio Amplifiers Interphone Amplifiers Omnirange Signal 
Generators and Standard Course Checkers 900.2100 Mc Signal Generators 
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NEW, HIGH VOLTAGE 

POWER SUPPLY! 
Ultra modern design 
Heavy duty 

Uses Selenium rectifiers 

Continuous voltage adjustment 
from 1,000 to 2,500 V in one range 
-no switching 

500 MA -10 MV ripple 

OLTRONIX CO. 

Detailed information 
by return mail 
on request 

OLTRONIX CO. 

STOP 
COLD JOINTS 

BURNED WIRE 

PRODUCTION DELAYS 

C=Daef4''' 
MICROBRAZER 
FASTER PRECISION SOLDERING 

$leeendt«/eat4 TIMED HEAT CYCLE 

$lcMi«atc OVERHEATING 

SILVER .S m:el' TO 1250° 

ASSEMBLY LINE PRODUCTION 

r4waomatte OPERATION 

Piajiee FOR MINIATURE SOLDERING 

ASK FOR THIS TEST 
IN YOUR OWN PLANT! 
ZEPHYR SALES REPRESENTATIVES 
WILL GLADLY DEMONSTRATE THE 
ZEPHYR ELECTRONIC MICROBRAZER 
AND MAKE A COMPARATIVE TEST 
IN YOUR PLANT, ON YOUR 
ASSEMBLY LINE. 

WRITE FOR FREE CATALOG NO K.1 

Manufacturers of standard and cus- 

tom -built electronic instruments such 

as: 
Power supplies for general lab- 
oratory use down to .005% 
regulation 
DC amplifiers for Direct Inking 
Recorders 
RC oscillators (also motor - 
driven) 
Wind Tunnel and fatigue test- 
ing equipment 

ZEPHYR MANUFACTURING CO. 
Electronic Division -Dept. DT -1 

90 

201 HINDRY AVE INGLEWOOD CALIFORNIA 

235 Underwood Dr., Atlanta 5, Ga. 
In Canada: P. 0. Box 221 -Cardinal Heights, Ottawa, Ont. 

Advance 
in the 

mushrooming field of 
MICROWAVE TUBES 

KEY 
to your future 
SYLVANIA'S 

Microwave Tube 
Laboratory 

Write Gordon McClure 

SYLVANIA ELECTRIC PRODUCTS INC. 
500 Evelyn Avenue 

Mountain View, California 

For product information, use inquiry card on page 113. 

(Continued from page 89) 

-0.5 v. output, loading of the output 
with resistances connected to 
ground was investigated. It was 
found that the output impedance 
was slightly negative, causing the 
magnitude of the output voltage to 
rise from a no -load value of 0.5000 
v. to a maximum value of 0.5227 v. 
with 29 ohms load connected. Below 
29 ohms load, the voltage was equal 
to the load resistance times the 
constant current of 18.4 ma. flowing 
in the cathode resistor of the out- 
put tube. If a larger limiting cur- 
rent were required, it could be ob- 
tained by increasing the quiescent 
current of the cathode- follower out- 
put stage. Without positive feed- 
back, the output voltage was found 
to be essentially independent of load 
until a load of 30 ohms was reached, 
where the magnitude of the voltage 
had dropped to 0.4996 v. The above 
measurement together with opera- 
tional tests employing transistors 
showed that the amplifier performed 
its function most satisfactorily. 

References 
1. We employ herein the letter -symbol 

nomenclature proposed for semiconduc- 
tors by the IRE, 10 October 1955. 

2. V. H. Attree, "A Cascode Amplifier 
Degenerative Stabilizer," Electronic 
Eng., Vol. 27, pp. 174-177 ; April 1955. 

Police Forces to Try 
"Line -ups" via TV 

Using a microwave radio link for 
closed- circuit telecasting of "line- 
ups," the police forces of Euclid, 
Ohio, and Cleveland are giving a 

two -month trial to such interchange 
of information by TV with tempo- 
rary authority granted by the FCC. 

Frequencies granted on a devel- 
opmental experimental basis are in 
the area of 2090 -2110 me in the 
studio -transmitter link and remote 
TV pick -up band. Dage Electronics 
equipment is being used, and at no 
cost to either city for the trial. 

3M's Gets into TV 
Tape Recording Field 

Minnesota Mining & Mfg. Co., 
St. Paul, has entered the TV tape 
recording field through the pur- 
chase of the Electronic Engineer- 
ing Div., Bing Crosby Enterprises, 
Los Angeles, for a reported $1,000; 
000. 
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10 MEGOH 
AND HIGHER 

RESISTANCE AT 

-10 VOLTS 
At a cost as low as 184 per unit! 

VOLTS 

30 20 10 

Typical 
reverse 2 - 
resistance 
up to 
30 Megohms 

Medium 
forward 
conductance. 

INTERNATIONAL RECTIFIER 

Selenium1 
HIGH RELIABILITY...Insensitive to normal intermittent current 
overload, selenium exhibits stability and life characteristics found in 
no other semi- conductor. These ruggedized diodes will withstand the 
most severe abuse during your production assembly -without failure! 

LOWEST COST...The extremely high production yield of sele- 
nium diodes (97 %) as compared to other types assures you of greater 
cost savings. In production quantities, types are available at a unit 
price of 18¢ -25% less than the lowest priced diodes available 
utilizing other semi -conductor materials. 

WIDE APPLICATION ...Over 3,500,000 International Selenium 
Diodes are in actual use today! Ideal for TV applications, bias sup- 
plies, sensitive relays, computers, compact airborne equipment or 
wherever low current and medium voltage is required, these diodes 
may be the answer to your present design problems. 

A WORLD OF DIFFERENCE ..THROUGH RESEARCH 

20 TYPES 
Output Voltage 

from 

20 to 160 

volts 

Output 
currents 
from 100ga to 

11 milliamperes 

Ambient tempera - 
turc range -50 °C 

to +100 °C 

FOR COMPLETE INFORMATION -Request Bulletin SD -IB 
A wire, letter or phone call will bring 

an immediate recommendation. 

International Rectifier 
C O R P O R A T I O N 

EXECUTIVE OFFICES: EL SEGUNDO. CALIFORNIA PHONE OREGON 8 -6261 
NEW YORK: 132 E. 70TH ST., TRAFALGAR 9 -3330 CHICAGO: 205 W. WACKER DR., FRANKLIN 2.3589 
IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLD AVE. W., TORONTO, ONTARIO, RU 1.6170 

THE WORLD'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 
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YLON CO /L FORMS 
A NEW PRODUCT INTRODUCED BY 

retullnr. 

CLEVELAND CONTAINER CO. 
Makers of CLEVELITE* .. . 

the QUALITY name for Phenolic Tubing 

CLEVELAND'S NYLON FORMS .. . 

are a one -piece precision molded, high temperature form 
for use with threaded cores. 

eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form. 

collars are notched to prevent slipping turns, speeding 
winding operations. 

edges are serrated to provide greater friction when engaged 
with winding arbor. 

have six internal ribs enabling cores to be pressed into 
form, eliminating time consuming hand threading 
operations. 

have unique patented chassis lock, eliminating costly 
mounting clips. 

resist electrolysis indefinitely. 

available in all R.E.T.M.A. standard colors, for easy identi- 
fication . . . in certain lengths to fit 8/32 and 1/4.28 
core sizes. 

'Reg. II. S. Pat. OR. 

CLEVE LAND CONTAINER 
COMPANY 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 

CHICAGO DETROIT MEMPHIS PLYMOUTH. WIS. OGDENSBURG, M.Y. IAMESBURC. NJ. LOS ANGELES 

ABRASIVE DIVISION of CLEVELAND, OHIO 

Cleveland Container Canada, ltd., Prescott and Toronto, Ont 

NEW YORK AREA 

NEW ENGLAND 

CHICAGO AREA 

WEST COAST: 

Representatives: 
R. T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N.J. 
R. S. PETTIGREW 8, CO., 62 LA SALLE RD., WEST HARTFORD. CONN. 

PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 

IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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Quartz Crystals 
(Continued from page 53) 

lel to the X -axis. The last column 
gives the thickness t parallel to 
the Z' axis. 

The mounting of these bars can 
be provided in the usual way by 
soldering small wires at the nodal 
points in the plane perpendicular 
to Z'. 

An example of a bar excitable in 
the YX flexural mode, mounted as 
described above and sealed in a 
vacuum tube, is shown in Fig. 4. 

The frequency is 400 cps, the di- 
mensions are 1 = 119 mm, b = 1.0 

Fig. 5: Vibration of quartz bar in YX flexura 
mode under high excitation 

mm, t = 2 mm. The vibration of 
this bar can be made visible by 
high excitation, as shown in Fig. 5. 

The YX flexural mode shows a 
further advantage over the YZ 
flexural mode because of the dif- 
ference in electrode arrangement: 
for the same frequency the cross 
section of the YX bar can be made 
considerably smaller since the re- 
quired four electrodes are distrib- 
uted on the four long surfaces 
instead of two. This method of ex- 
citation results furthermore in a 
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reduction in the length of the bar, 
as follows from Eq. 5. The lower 
limit for the frequency is given by 
the size in the Y- direction of the 
quartz crystal available and the 
practical lower limit of the width 
of the bar. 

Synthetic Quartz 
Large quartz stones are required 

for the production of flexural 
mode bars vibrating in audio fre- 
quencies since the Y- dimension 
required is relatively long. Such 
stones of natural quartz tend to 
be in short supply and rather ex- 
pensive. 

Synthetic quartz crystals of the 
new Y -bar type are particularly 
well adapted for processing into 
flexural mode bars.' These crystals 
are normally grown such that the 
length in the Y- direction is about 
61 /z ", and the cross section about 
11/4" in the Z- direction and `.1/8" in 
the X- direction. 

The length of the crystals nearly 
parallels the long dimension re- 
quired in a resonator, and the 
height (Z- direction) is ample for 
cutting +5 °X bars and NT cuts 
with excellent efficiency with re- 
spect to the material. 

The crystals are grown from 
high purity silica at relatively 
high pressure and temperature in 
an alkaline solution confined in 
suitable pressure vessels of spe- 
cial steel. 

The quality of synthetic quartz 
is high, being free of twinning and 
greater than 90% usable. The 
crystals have natural faces which 
aid orientation for cutting. The 
synthetic crystal is produced in 
one optical form. Currently this is 
the right- handed, although left - 
handed bars can be made avail- 
able. This similarity of form is a 
further convenience for the pro- 
duction of flexural resonators. 

The ordinary synthetic nuartz 
crystal of the Y -bar type under- 
goes a small waste of material 
when it is trimmed at the +5° 
angle. A recent development avoids 
this loss : It has been found pos- 
sible by choice of seed orientation 
to grow ouartz such that the syn- 
thetic crystals have approximately 
the +5° orientation in its length. 
This means that in the production 

(Continued on page 94) 

COMPACT! 
PRECISE! 
iW RACK MOUNTED 

OSCILLOSCOPE 

e 

51/4" high 

e 

11" deep 

for Standard 

19" 

Relay Rack 

Conserve vertical space - 
mount back -to -back for 
additional test positions 
Flycon \Iodcl 62R Rack Mounted 3" 
scope is a miniature unit in size only! 
With tight tolerance characteristics, 
it out -performs larger instruments of 
comparable rating. This perfectly. balanced 
DC scope responds flat from DC to 
150 kc, and is down less than 3 db at 300 kc. 
Sweeps 2 cps to 30 kc; lower rates with 
external capacitors. Sensitivity 10 my 
rms r inch. Horizontal and vertical 
amps fiers are identical and balanced. 
The 3" CRT has tight tolerance, flat face 
with recurrent or triggered sweep . , . 

expands 8x tube diameter. 
The compact 627R is one of the most 
practical scopes ever offered. Size and 
accuracy especially recommend it 
for industrial testing. 

4"Where Accuracy Counts" 

Mie ELECTRONICS, INC. 

Rack Mounted Digital VTVM - 
only 51/4" high. Model 615R has a 

broad range of testing 
applications. Highly accurate and 
easy to read. 3.digit display 
reduces interpolation and parallax 
errors. For visual readout or 
printout applications. 

Pasadena, California 

.4 Subsidiary of 
Hycon MJg. 'Company 

HYCON ELECTRONICS, INC., Dept. LIO 

P. O. Bin D 

Pasadena, California 

Send the latest catalogs on Models 627R and 615R. 

Name 

Address 

City State 
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Technical assistants 

/' ELECTRON 
TUBES 

94 

The Electron Tube Laboratory 

is engaged in research 

and development in 

the fields of direct -viewing 

storage tubes and 

microwave tubes. The 

personnel comprises men 

with many years' experience 
in the field of electron 

tubes and their applications. 

Very new developments in mi- 

crowave and display tubes have 

created a number of openings 
at the research and develop- 
ment level for Laboratory As- 
sistants. At Hughes, engineers, 
scientists and technicians de- 
velop their idcas from inception 
to quantity production. Thus, 
assistants working with electron 

tube products have unlimited 
scope for applying their talents 

and skills to a wide range of 
military and commercial uses. 

You should qualify 

in any 3 of the 

following areas: 

Electron Circuitry and Test 
Equipment Construction 

Mechanics and Benchwork Skills 

Tube Fabrication Techniques 

High Vacuum Techniques 

Microwave Testing 

Tube Chemistry 

Precision Assembly 

SCIENTIFIC STAFF RELATIONS 

HUGHES 
RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, Cali(mri.r 

For product information, use inquiry card on page 113. 

(Continued from page 93) 
of the resonators the quartz crys- 
tal is cut substantially parallel to 
its length. 

In the same way the length of 
the crystal can be oriented in the 
growth process to other angles in 
the vicinity of +5° 

It happens further that the crys- 
tal oriented at about +5° with re- 
spect to the Y -axis grows faster 
than the usual Y -bar crystal by 
about 11 %, thus providing an ad- 
ditional economy. 

Table I 

f 

kc/s 

1 

mm 
b 

mm 
t 

mm 

.5 117 1.2 2 

1.0 93 1.5 2 

2.5 59 1.5 2 

5.0 42 1.5 2 

7.5 34 1.5 2 

10 29 1.5 2 

15 26 1.8 2 

20 27 2.5 2 

25 24 3.0 2 

References 
u Bechmann, R. and D. R. Hale, "Elec- 

tronic Grade Synthetic Quartz," Brush 
Strokes (Brush Electronics Co., Cleve- 
land) Vol. 4. No. 1, pp. 1 -7, 1955. 

2 Beckerath, H. von, "Piezoelectrically ex- 
cited audio frequency flexural vibrations 
of quartz bars having very small tem- 
perature dependence," Verhandlungen 
der Deutschen Physikalischen Gesell - 
schaft, Vol. 23, p. 92, 1942. 

' Mason, W. P. and R. A. Sykes, "Low - 
frequency quartz crystals having low 
temperature coefficients," Proc. Inst. 
Radio Eng., Vol. 32, pp. 208 -215, 1944. 

Notes: At the time of the project on which 
above material was based, Dr. Bechmann 
was employed at Clevite Research Center, 
Cleveland. 

The Y -bar synthetic quartz crystal was 
developed for the U.S. Signal Corps under 
contract. 

AM for Polar Rouies 
Transmitting equipment for three 

radio stations in Greenland has re- 
cently been supplied by Marconi's 
Wireless Telegraph Co., Ltd., 
Chelmsford, Essex, England. One 
station is to be used for ground -to- 
air communications on the Trans- 
Atlantic and Trans -Polar air routes 
from Europe to North America. 
The other two stations will serve 
Scandinavian Airlines System's 
Trans -Polar route from Scandina- 
via to Tokyo. Each station will 
have a dual installation of Type 
HC.205 transmitters -one for op- 
eration, one for standby. One sta- 
tion is to be installed at the world's 
northernmost radio location, less 
than 600 miles from the Pole. 
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ACTUAL SIZE 

THEY MAY LOOK ALIKE -BUT 
there is a difference... and the difference 

is inside, where it counts. 

All Hughes diodes resemble each other - 
externally. Germanium point -contact or 
silicon junction, they are all glass- bodied° 
and tiny (actual dimensions: 0.265 by 
0.105 inch ). But minute, meticulously con- 
trolled variations in the manufacturing 
process impart individual characteristics 
to the diodes, make them just right for 
specific applications. This gives you the 

® 1956, H.A.C. 

HUGHES 

=rb 

opportunity of selecting from a line which 
includes literally hundreds of diode types. 

So, when your circuitry requires varying 
combinations of such characteristics as ... 
high back resistance... quick recovery ... 
high conductance ,..or high temperature 
operation, specify Hughes. You will get a 
diode with mechanical and electrical sta- 
bility built in. You will get a diode which 

e 

SEMICONDUCTORS 

t 
was manufactured first of all for reliability. 

°Nowhere else have glass packaging 
techniques been developed to a compa- 
rable extent, for the Hughes process has 
many unique aspects. They are difficult to 
duplicate, yet are instrumental to the 
manufacture of diode bodies which are 
completely impervious to contamination 
and moisture penetration. 

(- 

HUGHES PRODUCTS 
A DIVISION OF THE HUGHES AIRCRAFT COMPANY 

L .j 
For descriptive literature please write: HUGHES PRODUCTS SEMICONDUCTORS 

International Airport Station, Los Angeles 45, California 
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NEW Size 8 servo combination 
rivals Size 9 performance 
Here, no bigger than your thumb, is the smallest prac- 
tical servo control motor currently produced. Com- 
bined with Transicoil's new Size 8 motor driven 
induction generator, and powered by a new completely - 
transistorized servo amplifier, this motor offers you 
the unusually high torque -to- inertia ratio of 28,000 
radians /sec 

Compared with a Size 9 control motor -until now, 
the smallest practical unit available -Transicoil's new 
Size 8 measures only 0.75 inches in diameter, 10% 
smaller, and weighs only 1.4 oz., 40% lighter. Yet it 
operates on standard voltages from 26 to 52 volts, and 
52 volts with center tap, at 400 cps, permitting push - 
pull transistor application. 

Hence, just as Transicoil's introduction of plate to 
plate wiring eliminated the transformer, once neces- 
sary in servo systems, the Size 8 units and transistor 
amplifiers mark another milestone in miniaturization. 

This is just one more example of how Transicoil can 

96 

Size 8 Motor Driven Induction Generator 
and Transistor Amplifier. All units of the 
Size 8 system have been designed for 
maximum performance in minimum 
space. 

solve your control problems whether they involve 
miniaturization or control complexity, and go on 
to manufacture systems and components of the 
utmost precision and accuracy. You pay only for 
results -on a fixed fee basis for equipment deliv- 
ered and performing properly. 

Technical data on the new Size 8 combination 
and the transistorized amplifier is yours for the 
asking. But you'll end up with a better system if 
you write outlining your servo control problem. 

TRANSICOIL CORPORATION 
Worcester, Montgomery County Pennsylvania 
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-hp- 400 
Vacuu 

OTHER -hp- QUALITY VOLTMETERS 

e 

-hp- 400AB, for general ac 
measurements. Covers 10 cps 
to 600 KC, 0.3 mv to 300 v. 
Accuracy ± 2 %, 20 cps to 100 
KC. 10 megohm input imped- 
ance plus 25 AO shunt insures 
circuits under test against dis- 
turbance. Readings direct in 
volts or dbm. S200.00 

-hp- 400D, highest quality, 
wide range, maximum useful- 
ness. Covers IO cps to 4 MC, 
0.1 mv to 300 v New amplifier 
circuit provides 56 db of feed- 
back. (mid -range) for ultimate 
stability. 10 megohm input im- 
pedance prevents disturbing 
circuits. Sealed or long- lifeelec- 
trolytic condensers; rugged, 
trouble -free. $225.00 

-hp- 410B, industry's stand- 
ard for vhf -uhf voltage meas- 
urements. Wide range 20 cps 
to 700 MC, response flat within 
1 db full range. Diode probe 
places 1.5 /aid capacity across 
circuit under test; this plus 10 
megohm input impedance pre- 
vents disturbance. Instrument 
combines highest quality ac 
voltmeter with dc voltmeter 
(122 megohm input imped- 
ance) and ohmmeter covering 
0.2 ohms to 500 megohms. 
S2-15.00 

New! 1 

Freq 
10 a'; ú input 

0.1 my 

-Accuracy 
e Voltmeter 

Dir a treadings in y 
Functions as stable a 

New -hp- 400H Vacuum Tube Voltmeter combines 

broadest usefulness with wide voltage and frequency 

coverage, and the greatest accuracy ever offered in a 

multi -purpose voltmeter. 

On line voltages of 103 to 127 v, accuracy is ± 1% full 

scale, 50 cps to 500 KC; ± 2%, 20 cps to 1 MC, ± 
5%, 10 cps to 4 MC. Readings are direct in db or volts 

on 5" mirror scale meter; 12 ranges cover 0.1 mv to 300 

v. High 10 megohm input resistance minimizes loading 

to circuits under test. Stabilized amplifier -rectifier with 

feedback loop gives high long -term stability; line volt- 

age changes as great as ± 10% cause negligible varia- 

tion. Overvoltage protection is 600 v on all ranges. High- 

est quality, rugged construction throughout. $325.00. 

CALL YOUR -hp- REPRESENTATIVE 
FOR COMPLETE DETAILS 

HEWLETT - PACKARD COMPANY 
3691T PAGE MILL ROAD PALO ALTO. CALIFORNIA, U.S.A. 

CABLE "HEWPACK" DAvenport 5 -4451 
Field Engineers in all Principal Areas 

Data subject to change uvtbout notice. Prices f.o.b. factor) 

Quality, value, complete coverage in voltmeters 
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BOOKS 
ENGINEERS: Electronic & Mechanical 

Physicists: 

Work where / zi 
PERFORMANCE pays off 
Men of talent and drive can move ahead without delay or red 
tape at Melpar because skill, ability and performance are the 
primary factors governing advancement. Due to the fact that 
we've doubled in size every 18 months since our beginnings in 
1945, middle and top level positions open up constantly. 

Melpar believes that the engineer deserves an 
organization and facilities that can enhance his 
creative abilities. For this reason our labora- 
tories were designed and built to specifications 
prepared by Melpar engineers. A wealth of equip- 
ment is available. Our project group system 
enables the engineer to participate in all phases 
of development problems and thus quickly ac- 
quire greater technical and administrative know- 
how, essential to eventual managerial responsi- 
bility. The system also enables us to more 
accurately evaluate the individual's contribution 
and more rapidly justify promotions. 

Live Where You LIKE It 
Living -for the whole family -is immensely rich 
in the two locales where Melpar's R & D activities 
are centered. Our 265,000 sq. ft. main laboratory 
near Washington, D. C., enables you to live in an 
area enjoying incomparable cultural and recrea- 
tional advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and 
apartments are available in all price ranges. 
Our Watertown and Boston, Mass. laboratories 
offer the unique advantages of cosmopolitan Bos- 
ton with its theatres, concerts, art galleries, mu- 
seums, universities and schools which are second 
to none. Nearby are seaside and mountain re- 
sorts offering a variety of winter and summer 
sports. 

Openings Exist in These Fields: 
Flight Simulators Radar and Countermeasures Network 
Theory Systems Evaluation Microwave Techniques Ana- 
log & Digital Computers Magnetic Tape Handling UHF, 
VHF, or SHF Receivers Packaging Electronic Equipment 

Pulse Circuitry Microwave Filters Servomechanisms 
Subminiaturization Electro- Mechanical Design Small 

Mechanisms Quality Control & Test Engineering 

Write for complete information. Qualified candidates will 
be invited to visit Melpar at Company expense. 
Write: Technical Personnel Representative 

MELPAR, Inc. 
A Subsidiary of Westinghouse 
Air Brake Company 

3199 Arlington Blvd., Falls Church, Va. 
10 miles from Washington D. C. 

Openings also available at our laboratories in Watertown and Boston, Mass. 
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Elements of Pulse Circuits 
By F. J. M. Farley, Published 1956 by John Wiley 

& Sons, Inc., 440 Fourth Ave., N.Y.C. 16, N.Y. 
151 pages. Price $2.00. 

This book is addressed primarily to 
physicists and research workers who 
wish to obtain an introduction to 
pulse circuits. It is assumed that the 
reader is already familiar with radio 
tubes and elementary receiving tech- 
nique, and accordingly the fundamen- 
tals of radio practice are either taken 
for granted or briefly reviewed: the 
application to pulse waveforms is 
then tackled immediately. 

Although mathematical statement 
is used occasionally in the interests 
of brevity and precision, the approach 
is mainly non -mathematical, the em- 
phasis being on a direct understand- 
ing of the physical principles in- 
volved. 

Management for Tomorrow 
Published 1956 by Chilton Co., Chestnut & 56th 

Sts., Phila. 39, Pa. 195 pages. Price $6.00. 

A collection of well thought out 
contributions to the broad manage- 
ment picture of the future. Covering 
all the key areas of interest it is a 
valuable part of any business library. 
Management principles and problems 
in basic fields such as General Admin- 
istration, Production, Distribution, 
Finance, Industrial Relations, and 
Relation Staff Services are discussed 
by outstanding personalities, profes- 
sionals, executives, administrators 
who consistently exercise independent 
judgment in business, governmental 
department or agency, institution, 
college or consulting firms. 

Asymptotic Expansions 
By A. Erdélyi. Published 1956 by Dover Publica- 

tions, 920 Broadway, New York 10, N. Y. 114 
pages, paper bound. Price $1.35. 

An introduction to various methods 
for the asymptotical evaluation of in- 
tegrals containing a large parameter, 
and the study of solutions of ordinary 
linear differential equations by means 
of asymptotical expansions. 

The only modern work available in 
English on this important topic, it 
presents a large number of subjects 
carefully developed. Introduction to 
the theory is followed by the most im- 
portant methods for asymptotic ex- 
pansion of functions defined by in- 
tegrals; the remainder of the book 
concerns solutions of equations. 

Applied Electrical Measurements 
By Isaac F. Kinnard. Published 1956 by John Wiley 

& Sons, Inc., 440 Fourth Ave., N.Y.G. 16, N.Y. 
612 pages, Price $15.00. 

The subject matter is treated 
within the framework of the familiar 

(Continued on page 100) 
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1ZOW selenium rectifiers 

Four output ratings from 65 to 150 milliamps, and 
a choice of three terminal styles, are now avail- 
able from Federal to meet your printed circuit 
requirements. 

The new terminal designs cut your assembly 
and soldering costs ... permit rapid automatic or 
manual insertion into printed circuit boards. 

Terminal shoulder stops keep the rectifier plates 
off the board. Result: rectifier cooling is im- 
proved and extra board area is freed for additional 
printing! 

And, as with all Federal selenium rectifiers, you 
can count on their long life, high output voltage, 
low temperature rise, excellent humidity resist- 
ance, and UL acceptance. 

TERMINAL TYPES 

DESCRIPTION DETAIL DRAWING 

c 

Square Tipped -for light - 
gauge printed circuit boards 
up to 1/16" thick. 

Snap -In -for 1/16" printed 
circuit boards subject to 
vibration or inversion. Termi- 
nals lock rectifier in place. 

Tapered -for maximum ease 
of insertion in heavy -gauge 
printed circuit boards up 
to Ye" thick. 

64 

023 

.../7\ /4'14' 
.031-.f k- -4- .020-. 

FEDERAL PRINTED CIRCUIT RECTIFIERS 

FTR No. 1266 1279 1265 1308 1444 1357 1297 1445 1400 1383 1494 1495 

DC Output ma (maximum) 65 65 65 65 65 75 75 75 100 100 100 150 

AC Input V (rms maximum) 130 130 130 130 130 130 130 130 130 130 130 130 

Terminal Type A B A B C A B C A B B B 

For more information on Federal Printed Circuit Rectifiers 
phone NUfley 2 -3600, or write Dept. F -9GGA. 

Federal printed circuit rectifiers can be designed for your 
application in ratings up to 195 volts AC and 600 milliamps DC 

Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 
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RCA 
"TIME-PROVED" 
TUBE -DESIGN 
... for longer life 

The remarkable endurance of RCA Power Tubes in radio 
communications is due in great measure to RCA "proved -in" 
designs that have stood up in practical transmitter operation 
over many years. They are your answer to lower tube costs per 
hour of operation. 

For prompt service on RCA Tubes, contact any RCA Tube 
Distributor (located in all major cities). Tube technical data on 
mobile communication types can be obtained from RCA, Com- 
merical Engineering, Section 000, Harrison, N. J. 

TUBES for COMMUNICATION 
Radio Corporation of America Harrison, N. J. 
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branches of physics: electricity, light, 
heat, statics and kinetics, liquids and 
gases, and time. To insure the use- 
fulness of the material, it has been 
chosen by men whose job it is to apply 
the principles of electrical measure- 
ments in industrial practice. 

Along with the information on 
theory and applications, a method is 
shown for analyzing and synthesizing 
measurement devices and systems. 
This method gives a logical "feel" for 
the subject and thus aids over -all un- 
derstanding in this very broad area 
of study. 

Digital Differential Analyzers 
By George F. Forbes. Published 1956 by George 

F. Forbes, Industrial Mathematician, 10117 Borlee 
Ave., Pacoima, Calif. 196 pages. Price $7.50. 
Paper bound. 

An application manual for digital 
and Bush type differential analyzers. 

Introduction to 
Distributed Amplification 
By Harry Stockman, S.D. Published 1956 by SER 

Co., 543 Lexington St., Waltham, Mass. 240 
pages, paper bound. Price $2.90. 

The definition, theory, and basic 
principles of distributed amplification 
are explained thoroughly before de- 
sign considerations are presented. 
Useful appendices on the background 
for the design are also included. 

TV Repair Questions and Answers, 

Vol. 5 (Sound & L -V Circuits) 
By Sidney Platt. Published 1956 by John F. Rider 

Publisher, Inc., 480 Canal St., New York 13, 
N. Y., 120 pages, paper bound. Price $2.10. 

This fifth and final volume on prac- 
tical television servicing covers ser- 
vicing of the sound sections and low - 
voltage circuits. Servicing techniques 
and procedures are given full cov- 
erage, while the electronic theory is 
kept to a minimum. 

RCA Technical Papers (1951- 1955), 
Index Vol. III 
Published 1956 by RCA Review, Radio Corp. of 

America, RCA Labs, Princeton, N. J. 64 pages, 
paper bound. 

A chronological index of technical 
papers on subjects in electronics and 
related fields by personnel associated 
with RCA, followed by a section ar- 
ranged alphabetically by authors and 
a subject classification section. 

ASTM Standards on Electrical 
Insulating Materials (with 
related information) 
Published 1956 by American Society for Testing 

Materials, 1916 Roce St., Phila. 3, Pa. 656 pages, 
paper bound. Price $6.00. 

The changes since the previous edi- 
tion issued in 1955 comprise methods 
of testing silicone insulating var- 
nishes and a recommended practice 
for cleaning plastic specimens for in- 
sulation resistance testing. 
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FERRITES-a milestone in 
communications 
engineering ! 

In today's communications engineering, ferrites are ranked with transistors in im- 
portance. Ferrites, modern cousins of the ancient lodestone, have more than doubled 
the efficiency of radar and microwave operations. 
The ferrites are magnetic but, unlike natural ferromagnetic materials they resist 
electrical current. Replacing one of the iron oxide molecules in the lodestone formula 
with the oxide of any one of a number of metals results in a product which is similar 
in chemical and crystal structure to the lodestone but is resistant to electric current. 
A few of the achievements for these strange new substances are: 
1. Simultaneous sending and receiving on a single microwave antenna. 
2. Full -power transmission in microwave ranges with no power loss or interference. 
3. Elimination of frequency drifts in microwave transmission. 
This new group of solid state materials makes possible the continuous search by radar, 
instead of the intermittent "pulse" sending and receiving of World War II. To fully 
understand all the implications and probable uses for ferrites, reserve your copy of 
this special October Proceedings of the IRE ferrites issue. It will take its place in 
the history of radio -electronics along with the transistor issue of November, 1952, and 
the solid -state electronic issue of December, 1955. You will want to read and refer to 
it for years to come! 

SPECIAL. OCTOBER ISSUE CONTAINS 27 IMPORTANT 
ARTICLES ON FERRITES: 
"Resonance Loss Properties of Ferrites in the 9KMC Region" 

by S. Sensiper, Hughes Aircraft Co. 
"Magnetic Resonance in Ferrites" by N. Bloembergen, 

Harvard Univ. 
"Methods of Preparation and Crystal Chemistry of Ferrites" 

by Donald Fresh, Bureau of Mines 
"Topics in Guided Wave Propagation in Magnetized Ferrites" 

by Morris L. Kales, Naval Research Lab. 
"Frequency and Loss Characteristics of Microwave Ferrite 

Devices" by Benjamin Lax, Lincoln Lab., MIT 
"The Non -Linear Behavior of Ferrites at High Microwave 

Signal Levels" by H. Suhl, Bell Telephone Laboratories 
"Dielectric Properties and Conductivity in Ferrites" by L. G. 

Van Uitert, Bell Telephone Laboratories 
"The Elements of Non -Reciprocal Microwave Devices" by 

C. L. Hogan, Harvard Univ. 
"Fundamental Theory of Ferro- and Ferri- Magnetism" by 

J. H. Van Vleck, Harvard 
"Ferrites as Microwave Circuit Elements" by G. S. Heller, MIT 
"Radiation from Ferrite -Filled Apertures" by D. J. Angelakos, 

Univ. of Calif., Berkeley, Calif. 
"Anisotropy of Cobalt -Substituted Mn Ferrite Single 

Crystals" by P. E. Tannenwald and M. H. Seavey, MIT 

r 

The Institute of Radio Engineers 
1 East 79th Street New York 22, N. Y. 

"Birefringence of Ferrites in Circular Waveguide" by N. 
Karayianis and J. C. Cacheris, Diamond Ordnance Fuze 
Labs., Washington, D. C. 

"Ferrite -Tuned Resonant Cavities" by C. E. Fay, Bell Tele- 
phone Laboratories 

"Ferrite Tunable Microwave Cavities and the Introduction 
of a New Reflectionless Tunable Microwave Filter" by 
Conrad E. Nelson, Hughes Aircraft Co. 

"Permeability Tensor Values from Waveguide Measure- 
ments" by E. B. Mullen, G. E., Syracuse 

"A New Ferrite Isolator" by B. N. Encender, RCA Labs. 
"Ferrite Directional Couplers" by A. D. Berk and E. Strum - 

wasser, Hughes Aircraft Co. 
"Intrinsic Tensor Permeabilities on Ferrite Rods, Spheres, 

and Disks" by E. G. Spencer, L. A. Ault, R. C. LeCraw, 
Diamond Ordnance Fuze Labs., Washington, D. C. 

"Magnetic Tuning of Resonant Cavities and Wideband Fre- 
quency Modulation of Klystrons" by G. Jones, J. C. 
Cacheris, C. Morrison, Diamond Ordnance Fuze Labs. 

"Microwave Resonance Relations in Anisotropic Single 
Crystal Ferrites" by J. O. Ortman, Harvard Univ. 

"Anomalous Propagation in Ferrite Loaded Waveguide" 
by H. Seidel, Bell Telephone Laboratories 

PROCEEDINGS OF THE IRE 
1 East 79th Street, New York 21, N. Y. 

Enclosed is $3.00 
Enclosed is company purchase order for the October, 1956 issue on FERRITES. 

Send to: 

Name 

Company 

Address 

City & State 

All IRE members will receive this October issue as usual. 
Extra copies to members, $1.25 each (only one to a member). 
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'Made 
AVIATION CORPORATION 

SPECIALLY BUILT TO WITHSTAND 

SEVERE OPERATING CONDITIONS 

WilLN 
-saw 

HARD GLASS TUBES 

6094 
BEAM POWER AMPLIFIER 

6384 
BEAM POWER AMPLIFIER 

Ideal for modern high - 
performance aircraft and 
missiles. 

Processing at higher 
vacuum and under the 
higher heat permitted by 
the hard glass reduces gas 
and contamination and 
provides greater operat- 
ing stability at higher 
temperatures. 

Ceramic element sep- 
arators prevent emission 
loss from high heat and 
vibration. 

Solid aluminum oxide 
heater- cathode insulator 
eliminates shorts, reduces 
leakage. 

For further information, 
write RED BANK DIVISION, 
BENDIX AVIATION CORPORA- 
TION, EATONTOWN, NEW 

JERSEY. 

6754 
FULL -WAVE RECTIFIER 

ELECTRICAL RATINGS* 
6094 

Beam Power 
Amplifier 

6384 
Beam Power 

Amplifier 

6754 
Full Wave 
Rectifier 

Heater Voltage (AC or DC)** 6.3 volts 6.3 volts 6.3 volts 
Heater Current 0.6 amp. 1.2 amp. 1.0 amp. 
Plate Voltage (Maximum DC) 300 volts 750 volts 350 volts 
Screen Voltage (Maximum DC) 275 volts 325 volts - 
Peak Plate Voltage 

(Max. Instantaneous) 550 volts 750 volts - 
Plate Dissipation 

(Absolute Max.) 14.0 watts 30 watts - 
Screen Dissipation 

(Absolute Max.) 2.0 watts 3.5 watts 
Heater -Cathode Voltage (Max.) 450 volts .450 volts .500 volts 
Grid Resistance (Maximum) 0.1 Megohm .1 Megohm - 
Grid Voltage (Maximum) 5.0 volts 0 volts - 

(Minimum) -200 volts -200 volts 
Cathode Warm -up Time 45 sec. 45 sec. 45 sec. 

*For greatest life expectancy, avoid designs which apply all maximums 
simultaneously. 

**Voltage should not fluctuate more than v5%. 

MECHANICAL DATA 6094 6384 6754 

Miniature Miniature 
Base 9 -Pin Octal 9 -Pin 
Bulb T -61/2 T -11 T -61/2 
Maximum Over -all Length 235' 311/22' 21' 
Maximum Seated Height 2554' 2154.' 244' 
Maximum Diameter 34 1' /sy' 34" 

Any 
Maximum Altitude 80,000 ft. 80,000 ft. 80,000 ft. 
Maximum Bulb Temperature 300°C 300 °C 300 °C 
Maximum Impact Shock 500G 500G 500G 
Maximum Vibrational 

Acceleration 50G 50G 50G 

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales and Service: 

Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ltd., P. O. Box 6102, Montreal, Quebec 

rrA/Y 
DIVISION 
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New Tech Data 
For Engineers 

Electronic Services 
Six Division offices and branch locations are 

listed in a four -page folder telling of the 
nation -wide electronic services of Altec Service 
Co., a Div. of Altec Companies, Inc., 161 
Sixth Ave., New York 13. Firm offers ser- 
vicing for electronic, electro-mechanical and 
electro- acoustic devices and systems in such 
fields as facsimile, industrial TV magnetic 
tape recording and reproducing, and ultra- 
sonic. (Ask for B -10 -1) 

Potentiometer 
A small brochure on the Dipot high- preci- 

sion multiturn potentiometer has been issued 
by Servonics, Inc., 822 N. Henry St., Alex- 
andria, Va. Specs, operation and basic details 
of Dipot are given. Four catalog sheets on 
DC analog computer systems are also avail- 
able. (Ask for B -10 -5) 

Rotary Solenoids 
A two -color, 8 -page booklet describes and 

illustrates the line of high- torque rotary 
solenoids made by Oak Mfg. Co., 1260 N. Cly- 
bourn Ave., Chicago 10. Booklet contains a 
dimensional chart, mechanical supplements, 
and eight engineering data charts. (Ask for 
B -10 -6) 

Testing Cores 
Pulse Patterns for Testing Coree is a tech- 

nical bulletin providing information for manu- 
facturers and users of tape -wound or ferrite 
cores on benefits of using Burroughs pulse 
control systems to test cores by digital tech- 
niques. Designated Technical Bulletin 136, the 
material has been prepared by the Electronic 
Instruments Div., Burroughs Corp., 1209 Vine 
St., Philadelphia 7. (Ask for B -10 -7) 

Panel Instrument Data 
A comprehensive four -page panel instrument 

data sheet, Form 81556 -T, has been published 
by Triplett Electrical Instrument Co., Bluffton, 
Ohio. Sheet contains full -size scales of various 
types of panels, plus dimensional diagrams of 
round, rectangular and special instruments on 
which panels are used. Typical external shunts 
and illuminated meters are also shown. (Ask 
for B -10 -8) 

Magnetic Storage Systems 
Illustrated brochure in color describes 

Monrobot magnetic drum systems and com- 
ponents. Electronics Div. of Monroe Calculat- 
ing Machine Co., Morris Plains, N. J., offers 
publications, which also discusses read /record 
heads and magnetic selection circuits ; high- 
light is a 2,000,000 bit drum. (Ask for B -10 -9) 

Solder Melting Tanks 
Spec sheets and a brochure describing 

retangular solder melting tanks are available. 
Materials are illustrated and include specs 
and prices. Details of application in printed 
circuit fabrication are included by maker, 
Waage Electric, Inc., Kenilworth. N. J. (Ask 
for B- 10 -10) 

Printed Circuit Connectors 
Bulletins 101, 102A and 103 describe and 

illustrate Series 5,000 printed circuit varicon 
connectors. 90° printed circuit tube- sockets, 
and Series 6.000 printed circuit varicon con- 
nectors, respectively. Details and specs are 
included in sheets offered by Elco Corp., M St. 
near Erie Ave., Philadelphia 24. i Ask for 
B- 10 -11) 

Printed Circuit Tolerances 
Tech. Bulletin P -9, from Photocircuits Corp.. 

Glen Cove, N. Y., discusses standard printed 
circuit tolerances, and includes an illustration 
and specs. (Ask for B- 10 -12) 
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ENLARGED VIEW 

Ceramic: Encased Capacitors for Continuous Operation 

AT 150 C AMBIENT TEMPERATURE 
These Allen- Bradley capacitors are encased in a 

ceramic shell -an excellent insulation. They can, there- 
fore, be mounted adjacent to "live" parts without 
danger of leakage or voltage breakdown. They are 
available in RETMA and MIL values from 2.2 to 3300 
mmfd. 

Allen -Bradley encased capacitors are rated at an am- 

bient temperature of 150 C (continuous operation at 
500 volts cl -c). Ordinary uninsulated capacitors have a 

maximum ambient temperature rating of only 85 C. Also 
at a given capacitance at 25 C, Allen- Bradley encased 
capacitors, over a temperature range from minus 55 C to 
plus 150 C, will not vary more than plus or minus 30 %. 
These encased capacitors are uniform in configuration 

and dimensions, a feature of great value in automatic 
assembly operations. Being completely free of wax, 
sticking together and gumming up of production 
machinery are eliminated. 

Since the ceramic shell takes the place of the usual 

resin coating, there is no resin on the lead wires, mak- 

ing it possible to solder closer to the dielectric disc with 
resultant lower series inductance. These capacitors can 

be supplied with long or short leads for manual or 
automatic assembly operations. 

Allen- Bradley encased capacitors are another con- 
tribution to the military effort to obtain superior elec- 
tronic components. Send for data on these ceramic 
encased capacitors, today. 

Allen- Bradley Co., Milwaukee 4, Wis. In Canada -Allen- Bradley Canada Limited, Galt, Ont. 

OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS 

Fixed Molded Resistors 
1 /10, 1/2, 1 & 2 watt 

Variable Molded Resistors 
1/2 & 2 watt 

ALLEIN- BRADLEY 
RADIO & TELEVISION COMPONENTS 

OEUfl MY 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

Ferri -Cap Feed -thru Filters 
with ferrite material 

r 

L 

Ferrite Components 
High Efficiency 

Allen- Bradley Co. 
1342 S. Second St., Milwaukee 4, Wis. 

Please send me technical data on the A -B ceramic encased 
capacitors. 

Name 

Address 

City State 

For product information, use inquiry card on page 113. 
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For Extra Capacitor Life and Reliability- 
Mallory Telephone and Computer Grades 

Certain types of electronic equipment demand the ulti- 
mate in reliability and long life in all components ... 
either because replacement would be highly expensive 
or because complex circuits require extreme stability. 
For applications of this sort, beyond the range of stan- 
dard commercial products, Mallory manufactures elec- 
trolytic capacitors known as telephone and computer 
grade. These capacitors have premium characteristics 
obtained by special techniques in processing. 
To assure highest quality, extra precautions are ob- 
served in the selection of materials, and in manufacturing 
. . even beyond the extreme care normally practiced in 
making Mallory commercial grade capacitors. Special 
electrical processing operations produce exceptionally 
low leakage current and series resistance. Rigid pre- 
testing assures as much as twenty years' life on a sta- 
tistically high percentage of capacitors of this grade. 
This extra measure of performance is available in three 
different series of Mallory capacitors: 

Units manufactured to conform in appearance and 
construction with current telephone standards. 
Capacitors of telephone grade performance, but 
with physical design other than that called for in 
telephone applications. 

Serving Industry with These Products: 

Electromechanical - Resistors Switches Tuning Devices Vibrators 
Electrochemical -Capacitors Rectifiers Mercury Batteries 
Metallurgical- Contacts Special Metals Welding Materials 

Parts distributors in all major cities stock Mallory 
standard components for your convenience. 
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Units similar to telephone grade but with recom- 
mended voltage ratings lower in relation to anode 
forming voltages: particularly useful for high sta- 
bility and low leakage in computer circuits. 

Mallory capacitor specialists will be glad to consult with 
you on the selection and application of special grades 
for your special circuit requirements. 

For all capacitor needs ... see Mallory first ! 

For the great majority of civilian and military elec- 
tronic circuits, Mallory supplies a complete line of 
commercial and JAN grade electrolytic capacitors. 
All can be counted on to render superior performance 
at economical cost. Mallory also manufactures the 
famous FP -the pioneer fabricated plate capacitor 
rated for continuous duty at 85° C.; also miniature 
and subminiature electrolytics, tantalum capacitors, 
motor starting capacitors. Write or call for com- 
plete data. 

Expect more .get more from 

MALLORY 
uoRVacalrie. 

p. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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OCTOBER 1956 

ABSTRACTS & REVIEWS of 
WORLDWIDE 

ELECTRONIC ENGINEERING . 
ir IF' 

PUBLICATIONS 
Abbreviation Publl cation Name 
Aero D. Aero Digest 
Ann. de Radio. Annales de Radioelectricife 
Arc. El. Uber. Archiv der elektrischen 

Ubertragung 
Auto. Con. Automatic Control 
Avfo. i Tel. Avfornatika i Telemekhanika 
Bell J. Bell System Technical Journal 
Comp. Computers and Automation 
EI. Electronics 
El. Des. Electronic Design 
El. Eng. Electronic Engineering 
El. Eq. Electronic Equipment 
EI. Ind. ELECTRONIC INDUSTRIES & 

Tele -Tech 
El. Mfg. Electrical Manufacturing 

Abbreviation 
El. Rund. 
Freq. 
Bal. Fr. EI. 

Hochfreq. 

J BIRE. 

J IT&T. 

J UIT 

NBS J. 

ELECTRONIC 
INDUSTRIES 

a TELE-TECH 

International 

ELECTRONIC 

SOURCES 

REVIEWED IN THIS 
Publication Name 
Electronische Rundschau 
Frequenz 
Bulletin de la Societe Francaise 

des Electriciens 
Hochfrequenz- technik und 

Elektroakustik 
Journal of the British Institu 

fion of Radio Engineers 
Electrical Communication 

(Technical Journal of 1T &T) 
Journal of the International 

Telecommunication Union 
Journal of Research of the 

National Bureau of Standards 
Also see government reports and patents under "U. S. G 

ANTENNAS, PROPAGATION 
Some Commente on Wide Band & Folded 
Aerials, by E. Willoughby. "J BIRE." Aug. 
1956. 8 pp. The impedance- frequency charac- 
teristic of simple cylindrical aerials is dis- 
cussed and it is shown that the bandwidth 
may be considerably improved by the use of 
appropriate correcting networks. 

Microwave Communication Beyond the Horizon, 
by A. G. Clavier. "J IT &T." June 1956. 9 pp. 
The author reviews line -of -sight techniques 
and traces the historical development of be- 
yond- the -horizon propagation: presenting basic 
attenuation curves, discussion of fading, and 
frequency dependence of transmission level. 

Beyond- the -Horizon 3000- Megacycle Propaga- 
tion Tests in 1941, by A. G. Clavier and V. 
Altovsky. "J IT &T." June 1956. 16 pp. The 
author presents an historical development and 
describes equipment used in 1941 tests. 

Back -Scatter Ionospheric Sounder, by E. Shear - 
man and L. Martin. "Wirel. Eng." Aug. 1956. 
12 pp. Single- Station Equipment for Oblique 
Incidence Propagation Studies in the band 
10 -27 MC is described, and the results of ex- 
periment presented. 

Mixed Path Ground Wave Propagation: 1. 
Short Distances, by J. Wait. "NBS J." July 
1956. 15 pp. The author extends the results 
obtained by Bremmer in his formulation of 
the problem of propagation of ground waves 
over on inhomogeneous conducting earth. 

Vertical Radiation and Tropical Broadcasting, 
by A. Dickinson. "J BIRE." July 1956. 7 pp. 
Results of a general survey of the subject are 
presented, together with some specific practical 
recommendations. 

Calibration of Six -Mast Adcock OF- Equipment. 
by K. Baur. "Nach. Z." July 1966. 7 pp. In- 
herent system error is described and necessary 
calibration measures explained. 

The Present Situation of Researches in the 
Field of Tropospheric Scattering, by J. Gross. 
kopf. "Nach. Z." July 1956. 16 pp. A general 
summary, based on American, French, and 
English papers, is presented on the subject of 
the theoretical and experimental results in the 
field of tropospheric scattering. 

Radio and Television Interference, by M. Smith. 
"J DIRE." Aug. 1956. 9 pp. The author pre- 
sents the result of a survey of the principal 
causes of interference to domestic radio and 
television: detection and suppression measures 
are considered. 

Ms" 
AUDIO 

Loudspeaker Design and Application, by A. 
McLean. "Proc. AIRE." May 1966. 12 pp. An 
analysis of the waveform of human speech at 
the vocal cords and at the lips is presented. 
Further analysis of musical sounds is in- 
cluded. The author outlines demands on loud- 
speakers and present limitations. 

ISSUE 
Abbreviation 
Nach. Z. 

Onde. 
Phil. Tech. 
Proc. AIRE. 

Proc. IRE. 

RCA. 
Radiotek 
Tech. Haus 
Toute R. 
Wirel. Eng. 

ment." 

Publication Nome 
Nachrichtentechnische 

Zeitschrift 
L'Onde Electrique 
Philips Technical Review 
Proceedings of the Institution 

of Radio Engineers 
(Australia) 

Proceedings of the Institute 
of Radio Engineers 

RCA Review 
Radiotekhnika 
Technische Hausmitteilungen 
Tonte la Radio 
Wireless Engineer 

Use of Sound Reinforcement in Reverberant 
Buildings, by A. Nickson and R. Muncey. 
"Proc. AIRE." May 1956. 4 pp. The intelligi- 
bility of reinforced speech in a large rever- 
berant building may be improved by the use 
of a suitably placed directional loudspeaker 
column. The design of such a column is de- 
scribed. 

The Olson Music Synthesizer, by F. Winekel. 
"El. Rund." Aug. 1956. 5 pp. The historical 
development and present circuitry of the 
Olson synthesizer are described. Various parts 
for the production of pitch, intensity and wave 
form alterations are considered. 

The Oscillation of the Basilar Membrane at 
Excitation by Pulses and Noise Measured with 
an Electric Model of the Inner Ear, by H. 
Bauch. "Freq." July 1956. 13 pp. A network 
containing a sequence of 66 T sections is used 
as the equivalent for the pressure distribution 
along the basilar membrane. The obtained 
pressure distribution and associated membrane 
configuration for sinusoidal, error -curve. and 
band -pass noise input are reported and plotted. 

On the Different Possibilities of Representing 
Acoustic Spectra, by L. Cremer and L. Schrei- 
ber. "Freq." July 1956. 13 pp. A computed 
spectrum may be plotted as either amplitude 
or decibels against either frequency or octave 
units. For a measured spectrum, characteriza- 
tion of the filter data on the diagram is pro- 
posed. The spectrum corresponding to the ear 
response is best expressed in individual loud- 
ness levels with special precautions for sum- 
mation and overlapping. Particular attention 
is given to the various deviations of the 
physiological response from the acoustical 
measurements. 

FOR MORE INFORMATION 
Contact your nearest library subscribing to publications noted. Ex- 

cellent technical periodical sections are maintained by many large 
public libraries, engineering universities and electronic companies. 

To obtain copies of any articles or complete magazines reviewed 
here, contact the respective publishers directly. Names and addresses 
of publishers may be obtained upon request, stating publications of 

ON SUBJECTS REVIEWED HERE 

Interest, by writing to: "Electronic Sources" Editors, ELECTRONIC IN- 
DUSTRIES & Tele -Tech, Chestnut & 56th Sts., Philadelphia 39. The 
editors can recommend translation agencies. 

To obtain copies of U.S. patents, and research reports on military 
and government projects reviewed here, send payment indicated directly 
to federal agency os instructed in section entitled "U.S. Government." 
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Audio Amplifiers, by F. Langford -Smith. "Proc. 
AIRE." May 1956. 7 pp. A discussion of the 
design and testing of audio amplifiers is given. 
Methods of comparing the performance of 
different amplifiers are considered. 

flNer 
CIRCUITS 

Wide -Range Voltage Stabilizers, by F. Benson 
and L. Bental. "El. Eng." Sept. 1966. 5 pp. A 
brief review is given of methods which have 
been developed to provide a stabilized supply 
with a wide voltage range and whose output 
can be adjusted down to a very low voltage. 
Details of one form of such a stabilizer are 
given with some information about its per- 
formance and limitations. 

The Analysis of Three -Terminal Null Networks, 
by T. O'Dell. "El. Eng." Sept. 1956. 3 pp. A 
method of analysis is described which is par- 
ticularly suitable for three -terminal networks 
that exhibit infinite attenuation at one fre- 
quency. The popular twin -T and bridged -T net- 
works are analyzed as examples. 

Characteristics for Half -Wave Rectifier Cir- 
cuits, by H. Enge, "El. Eng." Sept. 1956. 6 PP. 
Voltage regulation characteristics, form factor, 
first harmonic, and peak current values are 
given for half wave rectifiers with common type 
loads, all in non -dimensional variables. 

A Solution to the Approximation Problem for 
RC Low -Pass Filters, by K. Su, and B. Dasher. 
"Proc. IRE ". July 1956. 6 pp. A method for 
investigating the transfer functions of RC 
low -pass networks is presented. By mathe- 
matical manipulations, the several quantities 
essential in describing the quality of each fre- 
quency characteristic; the pass -band tolerance, 
the stopband -passband ratio, and the stop - 
band attenuation can be expressed in terma 
of several geometrical quantities in the trans- 
formed plane and the parameters of the trans- 
formation function. The transformation used 
is a function involving elliptic functions. 

A Simple 11 Watt Amplifier, by J. Boutiez. 
"Toute R." July- August 1956. 2 pp. The ampli- 
fier uses two symmetrically mounted EL 84 
tubes, the characteristics of which are pre- 
sented. It has a linear response between 10 
and 30,000 cycles. Detailed design data are 
given. 

Investigations Concerning Nyquist's Criterion, 
by H. Barkhausen and E. G. Woschni. "Hoch- 
f req." May 1956. 5 pp. An experimental method 
is developed which permits plotting Nyquist's 
diagrams for positive and negative attenua- 
tions by simulating the inductive and capaci- 
tive decrements in suitably inserted and di- 
mensioned resistors. A sine wave is used in 
the measurements. The method is applied to a 
conventional pentode oscillator, and a detailed 
report of the results is included. Good agree- 
ment between experimental and computed 
values is reported. 

Initial Transients in Frequency Modulation, by 
A. Ditl. "Hochf req." May 1956. 10 pp. An FM 
theory is developed which permits the com- 
putation of FM transient behavior; experi- 
mental results in support of the theory are 
presented. It is held that for small frequency 
swings the FM transients are identical with 
AM transients but large transients occur for 
large frequency swings, which large transients 
present an upper limit for the admissible fre- 
quency swing in FM- television transmission. 

Disc -Seal Triode Amplifiers, by G. Craven. 
"Wirel. Eng." Aug. 1956. 5 pp. Design and ap- 
plication considerations for a resonant -type 
coupling network for disc -seal triodes are dis- 
cussed. 

Operating Features of a Power Amplifier with 
its Plate Circuits Supplied from an AC Source, 
by O. M. Minina and D. E. Polonnikov. "Avto. 
i Tel." April 1956. 6 pp. The paper describes 
the flow of reverse current through an elec- 
tronic tube which is operating as a power am- 
plifier and which has an ac plate supply. Ex- 
perimental results are given which show that 
the reverse current lowers the efficiency and 
output power of the stage, and also increases 
its inertial properties. Recommendations are 
given for the elimination of the harmful ef- 
fect of reverse current. 

Operational Amplifier Has Chopper Stabiliza- 
tion, by D. Robinson. "El." Sept. 1956. 4 pp. 
Design considerations in obtaining a high order 
of zero -offset stability in computer amplifiers 
are considered, and such an amplifier is de- 
scribed. 

clé 
COMMUNICATIONS 

International Maritime VHF Radiotelephone, 
by F. Wylie. "J UIT." June 1956. 6 pp. Marine 
needs in the VHF range are described and 
recommendations for frequency allotments and 
utilization made. 

Supervision and Fault Location in Local Cables 
by Means of Compressed Air, by J. Lennertz 
and G. Nebel. "Nach. Z." July 1966. 6 pp. A 
report on supervisory equipment for pressurized 
local telephone cables is followed by a discus- 
sion on cable sheath fault location by means 
of simultaneous measurements of the air flow 
at the cable ends. 

Examination of an Eight -Channel Telegraphy 
System with Automatic Error Correction, by 
M. Corsepius, H. Logemann, and K. Vogt. 
"Nach. Z." July 1956. 4 pp. Investigations 
with a combination of two sets of time -divi- 
sion- multiplex- teleprinter- system -with -fault -cor- 
rection equipment with the Fl- Duoplex trans- 
mission system for use on short wave radio 
links are reported. 

A Very Low Frequency Receiver with High 
Selectivity, by C. Fowler. "J BIRE." July 1956. 
4 pp. A description is given of the design of a 
super- heterodyne receiver having very high 
selectivity, sensitivity, and gain stability for 
use in the freqency band 6 to 36 KC. The 
high selectivity is obtained by means of con- 
trolled increase of Q- factor of the tuned cir- 
cuits of the i -f amplifiers, using mixed posi- 
tive and negative feedback. 

COMPONENTS 
Potting Methods For Variable R-F Inductors, by 
K. M. Miller. "El. Ind." Oct. 1956, 3 pp. De- 
velopment of potted variable r -f inductor coils 
is described. Final units exhibit Q stability 
even under extreme humidity conditions. 

Flexural Mode Quartz Crystals A. A -F Reson- 
ators, by R. Bechmann and D. Hale. "El. Ind." 
Oct. 1956. 4 pp. The use of quartz bars as audio 
oscillators is described, as well as new tech- 
niques for producing cultured quartz crystals 
with the necessary length and axis orientation. 

Current Reference For Magnetic Amplifiers, by 
D. A. Burt. "El. Ind." Oct. 1956. 4 pp. Unique 
characteristics of silicon diodes near the break- 
down point are discussed which make them 
suitable for simple, reliable current or voltage 
reference circuits. Design equations are given, 
and a practical constant- current circuit is 
described. 

Energy Source Delivers Half-Sine Pulses, by L. 
Rosenthal. "El." Sept. 1956. 3 pp. A thyratron 
pulse generator is described. Circuit can also 
be adapted to measure frequency. 

A Unique Printed Circuit Capacitor, by J. 
Woods. "El. Ind." Oct. 1956. 2 pp. Capacitors 
with unique terminations have been developed 
to meet the unique demands of printed circuit 
techniques. 

Modular Design -Progress and Problems, by 
L. Matthews. "El. Ind." Oct. 1956. 2 pp. A 
progess report is given of Tinkertoy, the 
electronic building block program. This pro- 
gram is gaining industry acceptance as tech- 
nological obstructions are conquered. 

New Design in Ruggedized P -C Connectors, 
by H. E. Ruehlemann. "El. Ind." Oct. 1956. 
3 pp. A description is given of a program to 
develop a printed circuit connector giving re- 
producible contact resistance on frequent re- 
insertions. 

A Delay Block Which Uses Magnetic Record- 
ing, by V. A. Ivanov. "Avto. i Tel." April 
1966. 5 pp. Information is provided on the re- 
sults of the design and testing of a delay 
block which utilizes magnetic recording. The 
magnetic tape makes it possible to introduce 
pure lag when simulating feedback control 
systems. A description is given of the principle 
upon which the circuit operates, its construc- 
tion and its operative results. 

Contribution to the Theory of the Goniometer 
and the Coordinate Transformer, by K. Baur. 
Freq." July 1956. 9 pp. Each directional an- 

tenna of an array is connected to a coil, all 
coils being arranged in a circle. A rotor (one 
or two loops) mounted inside the circle is ad- 
justed for minimum voltage output to indicate 
the direction of a received wave. The result- 
ing magnetic field is computed from the field 
equations, the inductive coupling evaluated, 
and the resulting output calculated. Error 
sources are discussed. 

Film Resistors of Nitride Compounds, by E. 
Layer and E. Olson. "El. Mfg." Sept. 1956. 6 

pp. Characteristics of nitride film resistors now 
in the lab. development stage are discussed. 
The authors indicate suitability for applications 
where small size, low temperature coefficient of 
resistance, and high stability are needed. 

Magnetizing and Demagnetizing Permanent 
Magnets, by R. Parker. "El. Mfg." Sept. 1956. 
8 pp. Practical techniques for the magnetiza- 
tion of today's magnetic materials, with their 
high coercive forces. are presented. 

Forced -Air Techniques for Cooling Electronic 
Equipment, by M. Mark and M. Stephenson. 
"EI. Mfe" Sept. 1966. 7 pp. Equations for basic 
heat transfer by convection, radiation, and con- 
duction are given. 

Potentiometer Tachometer Has High Sensi- 
tivity, by G. Davidson and M. Pavalow. "El." 
Sept. 1966. 4 pp. Simple. sensitive tachometers 
using linear potentiometers are described. 

High -Speed Printer for Weapons Testing, by J. 
Fahnestock. "El." Sept. 1956. 4 pp. A numeri- 
cal print -out system giving rates to 160, 4 -digit 
measurements a second is described. 

A Fast -Acting Phase Conscious Indicator, by 
D. Davies. "El. Eng." Sept. 1956. 3 pp. A 
phase -sensitive rectifier circuit of the gated 
type is described. Particular features are high 
rejection of second, third, and multiples of 
these harmonics, plus a high rejection of 
quadrature signala. A practical circuit is de- 
scribed in detail, and a short mathematical 
analysis of the mode of operation is included. 

The Lead Sulphide Photo -Conductive Cell, by 
M. Smollett and J. Jenkins. "El. Eng." Sept. 
1956. 3 pp. A theoretical and practical de- 
scription of the lead sulphide photocell is 
given, together with a number of possible 
applications. 
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COMPUTERS 

Simulation of the Phenomenon of Hydraulic 
Impact in the Pressure Pipes of Hydroelectric 
Stations, by A. A. Pervozansky and R. A. 
Poluektov. "Avto. i Tel." April 1956. 14 pp. 
The paper examines an electromechanical 
model which reproduces the phenomenon of an 
hydraulic impact; this model is based on the 
method of "physical analogies." An approx- 
imate solution is given for the problem of a 
hydraulic impact in a simple connecting pipe 
for the case of low- pressure installations; this 
solution is valid for any law which may 
govern the guiding device. On the basis of 
the solution the paper proposes a simple com- 
puting- decision circuit which simulates the 
phenomenon of hydraulic impact. 

The Problem of Applying Electronic Simula- 
tors to the Investigation of Long -Duration 
Processes of Feedback Control, by V. V. Gurov. 
"Avto. i Tel." May 1956. 6 pp. The paper ex. 
amines the methods for realizing the principle 
of "ground isolation" in decision amplifiers in 
order to combat losses between the input and 
output. It is shown that in order to reproduce 
processes by means of electronic simulators 
that have large time constants it is necessary 
to use decision amplifiers with automatic null - 
level stabilization and to combine them with 
dividers. A method of designing such dividers 
is given. 

Concerning a New Method of Calculating with 
High Frequency Currents, by H. J. Uffier. 
"Ann. de Radio." July 1956. 13 pp. The elec- 
tromechanical computing process described here 
enables algebraic operations to be performed 
with considerable accuracy, stability, and 
simplicity. Working nt a frequency of 472 
KC, the computing chains comprise passive 
elements only. 

General Condition for the Mean -Square Error 
In a Dynamic System, by V. S. Pugachev. 
"Avto. i Tel." April 1956. 8 pp. The paper 
derives the general necessary and sufficient 
condition which defines an operator A of a 
given class R; this operator realizes the min- 
imum mean- square error of the approximation 
of a random function Y(z) by means of the 
random function AX(t). This general condition 
yields all of the known equations for c.p- 
timum dynamic systems of various classes in 
the form of particular cases. 

Two Electronic Computers Share a Single 
Problem. "Comp." Aug. 1956. 4 pp. A descrip- 
tion is given of the cooperative functioning of 
two dissimilar electronic computers on one 
problem. Application significances are outlined. 

An Electronic Back -Lash Analog, by S. P. 
Onufriuk and A. A. Feldbaum. "Avto. i Tel." 
June 1956. 11 pp. The authors present an 
analysis and description of electronic back- 
lash analogs; an experimental test of an elec- 
tronic back -lash analog is described. 

Trends in Computer Input /Output Devices, by 
J. Carroll. "El." Sept. 1956. 8 pp. Proceeding 
from the premise that the ideal computer should 
accept data in basic form without translation 
and should present its output data in directly 
usable form, the author examines present de- 
vices potentially capable of achieving this ideal. 

A Circuit for Analogue Formation of xy /Z, 
by M. Somerville. "El. Eng." Sept. 1956. 2 
pp. A quarter squares multiplier, using a 
triangle carrier waveform in the squaring cir- 
cuits is extended to give division simultane- 
ously with multiplication. This is achieved by 
controlling the slope of the triangle carrier 
waveform so as to be proportional to the 
divisor Z. 

Application of Electronic Computors to Engi- 
neering and Economical Problems, by M. J. 
Carteron. "But. Fr. El." July 1956. 8 pp. The 
performance characteristics of computers are 
outlined and the importance of various prop- 
erties for special application is discussed. Ex- 
amples of engineering and economic problems 
solved by computers are included and future 
developments are indicated. 

Tridac -A Research Flight Simulator, by J. 
Gait and J. Nutter. "El. Eng." Sept. 1956. 
6 pp. The basic computing elements and 
unique features of the large tridimensional 
machine at the Royal Aircraft Establishment, 
Farnborough, England. are discussed, followed 
by a detailed analysis and comparison of the 
three approaches to the axis transformation 
problem, with reference to the requirements of 
TRIDAC. 

IRE Standards on Electronic Computers: Defi- 
nitions of Terms, 1956. "Proc. IRE." Sept. 
1956. 8 pp. 

Design of Computer Circuits for Reliability, 
by W. Renwick. "El. Eng." Sept. 1956. 6 pp. 
Factors influencing the choice of components 
and mechanical design are discussed. The ad- 
vantages of marginal checking are pointed eut 
and the ways in which circuit design can 
facilitate this are discussed. 

CONTROLS 
Use of Operational Calculus in the Investiga- 
tion of Transient Processes in Servomechan- 
isms with a Saturating Amplifier, by M. 
Nadler. "Avto. i Tel." May 1956. 4 pp. The 
paper describes a method for calculating the 
transient response of a servomechanism with 
an amplifier such that when a large signal 
acts at the input. the amplifier operates ever 
a region which exceeds the linear region of 
its characteristic. All other elements of the 
system are considered to be linear, 

Pneumatic Ratio Controllers without Mechani- 
cal Dividers, by G. T. Berezovets. "Avto. i 
Tel." May 1956. 7 pp. A description is given 
of two types of ratio controllers which do not 
contain mechanical dividers. The controller of 
the first type is designed for maintaining the 
standard quantity in the ratio constant; the 
controller of the second type allows auto- 
matic correction of the given ratio according 
to a third parameter, or else the remote con- 
trol of the magnitude of the ratio. 

Analysis of the Interference Rejection of the 
Transmission of Remote Control Commands, 
Using the Methods of Potential Interference 
Rejection Theory. II, by G. A. Shastova. 
"Avto. i Tel." May 1956. 8 pp. The paper 
determines the potential interference rejection 
of the transmission of commands by complex 
signals when the average power of the signal 
is limited and normal fluctuating interference 
is present. Single and multiple commands are 
analyzed, as well as the effectiveness of pro- 
tection from false commands. 

A New Low -Temperature Control Component, 
by D. Buck. "Auto. Con." Aug. 1956. 4 pp. 
The author describes the Cryotron, a device 
utilizing magnetic destruction of superconduc- 
tivity. Practical applications are suggested. 

The Analysis of Thermoresistors Operation in 
Thermocontrol System Based on the Use of 
Relay Effect, by G. I. Pavlova and I. T. Sheftel. 
"Avto. i Tel." June 1956. 10 pp. The authors 
consider the main characteristics of therm - 
istors intended for thermocontrol systems. 
Various methods of controlling a system are 
considered on the basis of an analysis of con- 
ditions of thermistor operation. 
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The Combined Reproduction of Random and 
Non- Random Signals by Linear Servo-Systems, 
by V. I. Kukhtenko. "Avto. i Tel." May 1956. 
6 pp. The paper examines linear servo -systems 
whose input signal can be separated into two 
components: a random component and a func- 
tionally specified component. An optimum 
system is defined as one in which the mean - 
square value of the difference between the 
random components of the input and output 
signals is made a minimum, and in which the 
difference between the functionally specified 
component of the input signal and the forced 
oscillations caused by this component is equal 
to zero at each instant in time. An equation 
is derived for determining the transfer func- 
tion of a linear servo-system, and a solution 
for the equation is obtained. 

Calculation of Transients in Nonlinear Con- 
trol Systems, by Ya. Z. Tsypkin. "Auto. i Tel." 
June 1956. 13 pp. This article deals with the 
calculation of transients in intermittent or 
sampling control systems where controlling 
pulse duration is proportional to the error. 
When the error deviations are finite these 
systems are essentially nonlinear. The author 
examines an intermittent control system with 
internal feedback as an example. 

An Approximate Probability Analysis of the 
Operational Precision of Essentially Nonlinear 
Automatic Systems, by I. E. Kazakov. "Avto. i 
Tel." May 1956. 26 pp. This paper develops an 
approximate method, based on theoretical 
probability analysis, for investigating the op- 
erational precision of essentially nonlinear 
automatic systems. The method takes random 
perturbation of arbitrary form into account. 
The static transfer characteristics of typical 
nonlinear elements are analyzed. and the 
method of statistical linearization is general- 
ized to apply to groups of nonlinear elements. 
Examples of the application of these tech- 
niques are given. 

The Autonomy of Multi -Loop Systems Which 
Are Stable When the Steady -State Accuracy 
Is Increased Without Limit, by M. V. Meerov, 
"Avto. i Tel." May 1956. 15 pp. The paper 
shows that in a number of cases autonomy is 
very desirable even if it leads to a certain 
worsening of the regulation process of in- 
dividual regulated quantities. Thus the prob- 
lem of the autonomy of such systems acquires 
independent significance. A number of dif- 
ferent types of systems are analyzed (objects 
with self -equalization and ideal regulators, 
integral systems, objects with self- equaliza- 
tion and a regulator described by a first -order 
equation, etc.), and a specific example is 
analyzed. 

Application of Canonical Expansions of Random 
Functions to Problem of Determining Optimum 
Linear System, by V. S. Pougatchev. "Avto. i 
Tel." June 1956. 11 pp. This article contains a 
generalization of the theory of canonical ex- 
pansions of random functions developed by 
the author. 

Simple Photoelectric Cell Operated Tracking 
Device for Astronomical Telescopes, by H. H. 
Rabben. "El. Rund." July 1956 2 pp. A photo- 
electric cell operated tracking device for tele- 
scopes is used for automatic control of the 
hour motion gear and the declination motion. 
It comprises 2 pairs of photoelectric cells 
mounted in an auxiliary tube behind a dia- 
phragm covering the object image which are 
connected to a circuit and relay arrangement 
described in detail permitting of a tracking 
accuracy of 2 to 3 seconds. 

Counters Control High -Speed Flash, by S. 
Dorsey. "El." Aug. 1956. 4 pp. Previous 
methods of operating stroboscopic flash lamps 
involved flashing all lamps until the powering 
capacitor bank was discharged. The method 
described here uses electronic computer com- 
ponents to energize flash units at predeter- 
mined intervals and for predetermined num- 
bers of flashes. 
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Improved On -Off Stabilization Systems, by R. 
Bass. "Hero D." Aug. 1956. 5 pp. A new 
synthesis procedure for on-off control systems 
is presented through which the delays arising 
from time -lag and hysteresis in the relay or 
contactor can be eliminated. 

DC Bridge -Balanced Electronic Amplifier 
Stages, by A. A. Sokolov. "Avto. i Tel." April 
1956. 9 pp. The paper provides the design 
equations of the typical, most widely used 
"standard" balanced dual -triode de amplifier 
stages. The results of calculation agree suf- 
ficiently well with experimental results. The 
formulas given are designed for use in the 
design calculation of dc amplifiers. 

INDUSTRIAL ELECTRONICS 
Ultrasonic Gauging in Shipyards. "El. Eng." 
Sept. 1956. 1 p. A simple, accurate method 
of gauging the thickness of corroded plates in 
the hulls of tankers is described. 

Lighting in Trains and Other Transport Ve- 
hicles with Fluorescent Lampa, by L. P. M. ten 
Dam and D. Kolkman. "Phil. Tech." June 
1966. 8 pp. Special types of tubular fluorescent 
lamps for the lighting of trains, buses, and 
small ships have been developed for battery 
supplies of 72, 100, or 110 v using a current 
regulator tube (tungsten filament in a non- 
inflammable mixture of hydrogen and nitro- 
gen) as ballast. When using 24 v batteries, 
the direct current is converted into AC by 
means of a centrifugal converter making use 
of a rotating mercury jet. 

The Electric Field of a Dielectric Heating 
Work Circuit, by N. H. Langton and E. E. 
Gunn. "J BIRE." Aug. 1956. 11 pp. The elec- 
tric field of the simplest type of work circuit 
of a dielectric heater is considered, in which 
the lower capacitor plate is larger than the 
upper. The extent of the fringing effect and 
the relation between size of specimen and size 
of capacitor plate for uniform heating are con- 
sidered. The paper describes the theoretical 
investigation of this type of field, and some 
experiments on field plotting using an electro- 
lytic analog. 

Characteristics of Magnetic Amplifiers with 
Feedbacks, by N. M. Tsyshenko. "Avto. i Tel." 
June 1966. 8 pp. Approximate formulas are 
given for characteristics of magnetic amplifiers 
with feedbacks with active load resistance. 
Magnetic properties of cores of saturable re- 
actors and their dimensions, load resistance, 
and semiconductor rectifier parameters are 
taken into consideration in the calculation of 
the abovementioned characteristics. 

Shunted Load Magnetic Amplifier and its 
Application for Protection Gears, by G. V. Sub - 
botina. "Avto. i Tel." June 1966. 9 pp. The 
behaviour of series and shunted load magnetic 
amplifiers is compared for static and transient 
conditions. The curves of iron volume per unit 
capacity for calculation of shunted load mag- 
netic amplifiers are given. The author de- 
scribes the possibility of applying shunted load 
magnetic amplifiers for the protection of gears. 

System for Multiple Instrumentation Out- 
put,, by J. Ryskamp. "Auto. Con." Aug. 1956. 
4 pp. A general description is given of the 
Central Automatic Digital Data Encoder at the 
Lewis Flight Propulsion Laboratory. 

Design of Magnetic Amplifiers With Toroidal 
Cores, by O. A. Sedykh. "Avto. i Tel." May 
1966. 15 pp. The paper determines the optimum 
core dimensions and coil parameters which 
permit the realization of the maximum gain 
for a toroidal -core magnetic amplifier. Possible 
deviations from the optimum dimensions are 
evaluated in relation to using magnetic mate- 
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rial of standard dimensions. The analysis in- 
cludes a discussion of the particular features 
of designing magnetic amplifiers with mini- 
mum weight or dimensions for given values of 
load power, current variation factor and power 
gain. The dependencies of the minimum steel 
volumes upon the intensity of the magnetizing 
field are used for the purposes of the design. 

QD.0 
MATERIALS 

Magnetic Alloys For the Cores of Magnetic 
Amplifiers and the Curves of These Alloys 
When They Are Simultaneously Magnetized by 
DC and AC Fields, by O. I. Aven. "Avto. i 
Tel." April 1956. 6 pp. The paper cites data 
for a number of Soviet soft -magnetic alloys 
which are most suitable for cores of magnetic 
amplifiers. Curves are given for simultaneous 
magnetization by do and ac fields. These 
curves are required for the design of magnetic 
amplifiers. 

The Use of Epoxide and Polyester Resins in 
the Electronics Industry, by R. Q. Marris. "J 
BIRE." Aug. 1956. 6 pp. The chemistry, elec- 
trical, and physical properties of polyester and 
epoxide resins are discussed and some of the 
advantages and disadvantages of the two 
classes described. Special attention is paid to 
encapsulation considerations. 

MEASURING & TESTING 
Introduction to the Study of Magneto-Optical 
Phenomena in Ferrites, at Super -High Fre- 
quencies, by J. Benoit. "Onde" June 1966. 
9 pp. This is essentially a literary survey on 
the present state of this art. The effects on 
an electromagnetic wave passing through fer. 
rites at various orientations to the magnetic 
field of the ferrite are explained and experi- 
mental set -ups for their measurements are 
described. Decoupling, change in wave polar- 
ization, attenuation, modulation, etc. can be 
obtained. 

On a Method for Routine Evaluation of the 
True Electron Density Distribution in an 
Ionospheric Layer from the Sweep- Frequency 
Recordings of this Layer, by W. Becker. "Arc. 
El. Uber." May 1956. 8 pp. A method is pre- 
sented which permits distinguishing between 
Epstein, consine -shaped, or parabolic layers 
determining the true height of the maximum 
and the electron contents of the layer from the 
variation of the apparent height with fre- 
quency. 

A Precision Frequency Meter Designed at the 
Noiseau Measurement Center, by J. Boulin. 
"Onde" June 1956. 9 pp. A receiver -frequency 
meter for the decimeter -wave range is de- 
scribed. The received frequency is heterodyned 
and applied to an oscilloscope simultaneously 
with a known frequency. Design details are 
discussed and circuit diagrams included. It is 
intended to measure extremely weak and /or 
noisy signals. 

The Measurement of Luminous Flux of Light 
Sources: Choice and Characteristics of White 
Envelopes for Photometric Spheres, by M. J. 
Terrien. "Bul. Fr. El." May 1956. 6 pp. This 
is a report of the research conducted at the 
"Bureau International des Poids et Mesures" 
on white diffusing envelopes to be used in 
Ulbricht spheres. Sensitive methods for meas- 
uring reflection coefficients exceeding 0.8 of 
white and monochromatic light are discussed. 
Improvements due to the improved sphere 
paint suggested by Middleton (Ill. Eng. 1958, 
U.S.) are included. 

Design For A Simple Radiation Dosage Indi- 
cator, by H. Peake, et al. "El. Ind." Oct. 1956. 
4 pp. Complete design details for a simple, 
battery- powered indicator of radiation dosage 
rate is given. Device uses neon lamp in a 
relaxation circuit incorporating a radiation - 
sensitive CdS crystal. 

The Study of Thermal Conductivity Problems 
by Means of the Electrolytic Tank, by F. 
Reiniger. "Phil. Tech." July 27, 1966. 9 pp. 
This article describes the use of an electrolytic 
tank for the study of steady state thermal con- 
ductivity problems, and discusses the use of 
this technique to investigate the thermal be- 
havior of an oil- cooled copper X -ray anode 
with a small thin plate of tungsten embedded 
in it. 

Concerning the Theory of the 90° Deviation 
Mass Spectrometer, by D. Charles. "Ann. de 
Radio." July 1956. 19 pp. The author presents 
a detailed examination of the formation of the 
image for single and double collection and the 
influence of the width of the objective slit. Re- 
quired source stability is deduced, with the 
permissible limits for chromatic aberration. 
The influence of mechanical and electrical ad- 
justments and of mechanical precision on 
image formation are considered. 

Frequency Response of Second -Order Systems 
With Combined Coulomb and Viscous Damp- 
ing. by T. Perls and E. Sherrard. "NBS J." 
July 1956. 21 pp. Curves obtained with an 
analog computer are presented for the mag- 
nification factor vs frequency ratio of second - 
order systems with combined coulomb and 
viscous damping. 

European Instrument Designs, by R. Feldt. 
"El. Des." July 15, 1956. 4 pp. Designers 
abroad have been remarkably successful in 
developing precise and versatile instruments: 
those which are simple to read by semi -tech- 
nical personnel and which save time for engi- 
neers and production people alike. Presented 
here are unusual and interesting design fea- 
tures of some of the foreign equipment. 

RADAR. NAVIGATION 
M ing Rate -of -Climb by Doppler Radar, by 
S. Logue. "El. Ind." Oct. 1956. 8 pp. A "magi: 
tee" unit designed for the Navy XFY -1 vertical 
take off fighter uses the doppler effect for the 
accurate indication of vertical velocity. 

Stable Local Oscillator for S -Band Radar, by 
W. Dauksher. "El." Sept. 1956. 3 pp. Useful 
for phase- measurement radar techniques, a 
local oscillator having excellent short-term fre- 
quency stability is described. 

Some Problems of Secondary Surveillance 
Radar Systems, by K. Harris. "J BIRE." July 
1956. 27 pp. The author considers the system 
engineering of a secondary surveillance radar, 
comprising a ground interrogator and airborne 
transponders, for use in an air traffic control 
system. 

A Precise New System of FM Radar, by Mo- 
hamed A. W. Ismail. "Proc. IRE." Sept. 1956. 
5 pp. The author describes a new system of FM 
radar by which both the range and the speed 
of the target can be accurately measured. 

Maximum Angular Accuracy of a Pulsed Search 
Radar, by P. Swerling. "Proc. IRE." Sept. 
1956. 10 pp. An investigation into the limits 
imposed by receiver noise on the accuracy with 
which the angular position of a target can be 
determined by a pulsed search radar is reported. 
The relation between the estimation of angular 
position and the problem of target detection is 
discussed. 

Weather Radar, by H. Hinzpeter, "El. 
Rund." Aug. 1956. 2 pp. High altitude wind 
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measurements are carried out by means of 
balloons carrying angular reflectors. This is 
tracked with 10 cm radar. Besides radio tele- 
metering equipment is used permitting altitude 
measurements with reference to the barometric 
altitude formula. Errors occurring at such 
measurements are discussed and hydrodynamic 
applications of this equipment are explored. 
Application possibilities of a radar transponder 
are considered. 

bjet 
SEMICON DUCTORS 

P -N -P -N Transistor Switches, by J. Moll, M. 
Tanenbaum, J. Goldey, and N. Holonyak. "Prot. 
IRE." Sept. 1966. 9 pp. The design, fabrica- 
tion, and electrical characteristics of silicon 
PNPN transistors for use as switches is dis- 
cussed. 

Two -Terminal P -N Junction Devices for Fre- 
quency Conversion and Computation, by A. 
Uhlir. "Proc. IRE." Sept. 1966. 9 pp. Design 
principles for semiconductor diodes are derived 
from the analysis of idealized PN junctions. 

Power Transistors, by H. Schreiber. "Toute 
R." July- August 1956. 5 pp. The non -linear 
amplification factor of power transistors, i.e., 
transistors with large contacting faces and 
cooling provisions, pose linearity problems, it 
is pointed out. Two samples were studied and 
their properties are discussed. Families of 
curves are presented as well as circuit dia- 
grams including numerical values. Design cal- 
culations are presented. 

Design Calculations For Circuits With Semi- 
conductor Thermoresistors Which Are Indi- 
rectly Heated, by N. P. Udalov. "Avto. i Tel." 
April 1956. 3 pp. On the basis of an analysis 
of the voltampere characteristics of an indi- 
rectly heated thermoresistor it is proposed 
that during the calculations the effect of the 
current in the heating circuit can be replaced 
by an equivalent temperature increment of 
the surrounding medium. For this purpose 
the concept of u "heating characteristic" is 
introduced. 

Quasi -Complementary Transistor Amplifier, by 
H. Lin. "El." Sept. 1956. 3 pp. Design con- 
siderations, including distortion, frequency re- 
sponse, and noise in transistor amplifiers are 
discussed. A transistorized phonograph ampli- 
fier is described. 

CRT Power Supply Uses Transistor Oscillator, 
by P. Toscano and J. Heffner. "El." Sept. 1956. 
4 pp. 10 kv supply derived from 30 v. supply 
is described. 12.5 kc transistor oscillator with 
output voltage doubled and rectified is used. 

Checking DC Parameters of Transistors, by 
M. E. Jones and J. R. MacDonald. "El. Ind." 
Oct. 1956. 4 pp. A tester for plotting param- 
eter distribution of production batches of 
transistors is described within which test cir- 
cuits for many transistor parameters have been 
combined. 

Servo Amplifiers Use Power Transistors, by B. 
Benton. "El." Sept. 1956. 3 pp. Developments 
in transistor servo amplifiers are described. 

Silicon Junction Power Diodes, by D. Mason, 
A. Shepherd, and W. Walbank. "J DIRE." 
Aug. 1956. 11 pp. The physical processes 
responsible for conduction in silicon are de- 
scribed, and the characteristics responsible for 
superiority to other rectifiers are discussed. 

Application of Germanium Transistors in 
Apparatus of Protection, Telemechanics, and 
Communication Channels of Power Systems, 
by G. K. Martynov and V. V. Pavlov. "Auto. 
i Tel." June 1935. 11 pp. 

Graphical- Analytical Method for Plotting the 
Voltampere Characteristic of a Two -Terminal 
Network Which Contains a Transistor, by N. 
I. Brodovich. "Avto. i Tel." April 1956. 5 pp. 
The paper analyzes the graphical construction 
of the voltampere characteristic of a two -ter- 
minal network which contains a point- contact 
transistor that is connected into a grounded - 
base circuit. The graphical construction is illus- 
trated by means of an example using a corn - 
mutational circuit; voltampere characteristics 
are given which are obtained graphically for 
various values of the circuit parameters. 

Measurement of Parameters Determining the 
Functioning of Transistors at High Frequency, 
by J. Riethmuller. "Ann. de Radio." July 1956. 
10 pp. A description is given of methods 
utilized for semi -conductor elements in order 
to determine frequency- independent equivalent - 
circuit elements, together with a brief de- 
scription of the devices which have been built 
for these measurements. A few results of 
measurements are given. 

tz 
TELEVISION 

A New Beam -Indexing Color Television Dis- 
play System, by R. Clapp, E. Creamer, S. Moul- 
ton, M. Partin, and J. Bryan. "Proc. IRE." 
Sept. 1956. 6 pp. The Philco "Apple" system 
is described. A single electron beam excites 
vertical color phosphor stripes. Beam current 
is modulated by transmitted color video signal 
and selfgenerated index signal which indicates 
the location of the beam. 

A. Beam- Indexing Color Picture Tube -The 
Apple Tube, by G. Barnett, F. Bingley, S. Par- 
sons, G. Pratt, and M. Sadowsky. "Proc. IRE." 
Sept. 1956. 4 pp. A detailed description of the 
Apple tube itself is given, including production 
techniques required by the unique features of 
the tube. 

Current Status of Apple Receiver Circuits and 
Components, by R. Bloomsburgh, W. Boothroyd, 
G. Fedde, and R. Moore. "Proc. IRE." Sept. 
1956. 5 pp. A review is presented of the com- 
ponents and circuits of a developmental color 
television receiver utilizing the Apple type of 
display. 

Directions of Improvement in NTSC Color 
Television Systems, by D. Richman. "Proc. 
IRE." Sept. 1956. 15 pp. A discussion is pre- 
sented of possible directions of improvement 
in the NTSC color television standards by 
compatible modifications. 

Phase Linearity of Television Receivers, by 
A. van Weel. "Phil. Tech." July 27, 1966. 
19 pp. The author suggests that difficulties 
arising with regard to phase linearity can be 
met with a phase -linear i -f amplifier which 
would be no more expensive than a conven- 
tional i -f amplifier. Proposal is applicable to 
Gerber standard and American standard TV 
transmissions. 

Influence of Phase Errors on Image Quality 
of Video Transmissions, by H. Griese and P. 
Klopf. "El. Rund." Aug. 1966. 5 pp. Transient 
phenomena are investigated with random fre- 
quency response of phase for a frequency 
response of amplitude which is constant up to 
a steep decay boundary frequency of 5 MC. 
The practicability of various time delay defini- 
tions for the normalization of frequency re- 
sponses of phase are discussed. A method for 
the operational measurement of side band 
phases of video transmitters is described. 

Light Beam and Vidicon Film Scanner, by 
W. Dillenburger. "El. Rund." Aug. 1956. 3 pp. 
The two scanning devices are compared as to 
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their operation and adjustability. The neces- 
sity of film shrinkage compensation implied 
by light beam scanning, flickering phenomena, 
beam current adjustment, gamma adjustment 
and afterglow compensation are considered. 

The Superorthicon Video Camera Tube, by 
R. Theile. "El. Rund." Aug. 1966. 2 pp. 
Selection of a favorable operating point for 
optimal performance, the adjustment of the 
blacking factor, and camera amplifier features 
are considered. Means of avoiding sonie in- 
herent drawbacks are discussed. 

Standardisation of Television Equipment at 
Radiodiffusion- Television Francaise by L. 
Goussot. "Onde." June 1966. 10 pp. This article 
describes the main technical features of video 
frequency television studio equipment used at 
R. T. F. 

The Amplitude of the Chrominance Carrier 
in the NTSC -System, by H. Grosskopf. "Nach. 
Z." July 1956. 4 pp. The author reviews the 
principles and operation of the NTSC color 
TV system. 

The Sudwestfunk's Television Transmitters, by 
H. Goldmann, E. Kniel, and A. Hein. "Tech. 
Haus." March -April, 1956. During the period 
1953 to 1955, Sudweatfunk has constructed the 
five high -power television transmitting stations 
it was allocated under the Stockholm Plan. 
Tables compare the installations at Weinbiet, 
Hornisgrinde, Raichberg, and Koblenz from 
the technical point of view. It becomes evi- 
dent from this comparison to what extent the 
orographical and climatic conditions of the 
sites influenced the technical design of the 
installations. 

The Development and Present State of Tele- 
vision Coverage in the Service Area of the 
Sudwestfunk, by H. Eden. "Tech. Haus." 
March -April 1956. 7 pp. The Sudwestfunk 
developed its television network during the 
period 1958 to 1955. In addition to the five 
high -power transmitting stations at the Feld- 
berg /Schw., Hornisgrinde, Koblenz, the Reich- 
berg, and Weinbiet, provided for in the Stock- 
holm Plan, five television satellites were 
erected. These serve the most important towns 
which are either not covered by the high power 
stations at all or only unsatisfactorily. The 
paper concludes with an outline of the state 
of coverage of the SWF service area as of the 
Spring of 1966. 

Light Beam and Vidicon Film Scanning De- 
vices-a Ccmparison on the Gerber Standard 
Base, by W. Dillenburger. "El. Rund." July 
1956. 4 pp. On the basis of the 626 lines 
Gerber Standard equipment developed in Ger- 
many the light beam and the Vidicon film 
scanning devices are compared concerning 
image quality, expense, adjustment and opera- 
tion. The advantages and drawbacks of both 
scanning devices are extensively discussed, the 
most important advantage of the Vidicon scan- 
ner consists in the small dependence, for a 
vast range, of image quality from density and 
blacking factor of the scanned film. 

rot 
TUBES 

An 8 -mm Klystron Power Oscillator, by R. Bell 
and M. Hillier. "Proc. IRE." Sept. 1956. 6 pp. 
The development of a CW klystron oscillator 
as a low -noise transmitter for the 8 -mm band 
is described, and details given for its per- 
formance. 

A Method of Tuning Resonant Cavities, by W. 
Haywood. "El. Eng." Sept. 1956. 3 pp. A method 
of tuning resonant microwave cavities over a 
bandwidth of approximately one per cent is 
described. 
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International ELECT' NIC SOURCES 

Tubes for Direct Digital Counting, by P. 
Cheilik. "EI. Des." Aug. 16, 1956. 3 pp. Five 
one -envelope counting tubes are discussed: the 
Phillips tube, the Burroughs beam switching 
tube, the cold cathode bi- directional glow trans- 
fer tube, the cold cathode unidirectional glow 
transfer tube, and the IBM tube. 

On Dimensioning the Helix in the Traveling - 
Wave Tube, by W. Klein. "Arc. El. Uber." 
June 1966. 6 pp. The dependence of gain, 
attenuation, space charge, relative beam di- 
ameter, etc., are discussed and various impor- 
tant relationships are graphically presented. 
Prevention of self -excitation is considered and 
optimum dimensions are indicated. 

Analogy of Vacuum Tubes and Transistors, 
by H. Beneking. "Arc. El. Uber." May 1956. 
8 pp. The mathematical equivalence of vacuum 
tubes and transistors is pointed out. General 
analogy, frequency limits, basic circuits, 
characteristic quantities and their measure- 
ments, and four- terminal networks including 
equivalent circuits are considered. 

Kinescope Electron Guns for Producing Non - 
circular Spots, by R. Knechtli and W. Beam, 
"RCA". June 1966. 22 pp. In some cathode - 
ray -tube applications, small spot size is a 
necessity. This paper describes two types of 
electron guns. One type, using a line crossover 
rather than the conventional point crossover, 
is suitable for producing narrow, elongated 
spots. The other type, employing an electron - 
illuminated aperture as an electron- optical 
object, can produce sharply defined spots of 
any desired size and shape. These guns have 
been found experimentally to produce spots 
whose current density equals or exceeds that 
of the best available guns of conventional de- 
sign. 

The Electron Donor Centers in the Oxide 
Cathode, by R. Plumlee. 'RCA ". June 1956. 
44 pp. The electronic chemical potential serves 
as the basis of a new interpretation of the 
chemistry of the oxide cathode in particular 
and of electronically active solids in general. 
This principle allows disposal of several fun- 
damental irregularities in earlier interpreta- 
tions of cathode chemistry through which the 
F- centers, presumed to be formed from "excess 
barium" and oxygen vacancies, have been pre- 
viously identified as the electron donors. On 
the basis of recent literature it is concluded 
that the F- center model is not valid. 

The Nature of Power Saturation in Traveling 
Wave Tubes, by C. Cutler. "Bell J." July 1966. 
36 pp. The non -linear operating characteristics 
of a traveling wave tube were studied using 
a tube scaled to low frequency and large size. 
Measurements of electron beam velocity and 
current as a function of rf phase and ampli- 
tude show the mechanism of power saturation. 
Factors contributing to traveling wave power 
saturation are discussed. 

Theory of the Transverse -Current Traveling - 
Wave Tube, by D. Dunn, W. Harman, L. Field, 
and G. Kino. "Proc. IRE." July 1966. 9 pp. 
An analysis is presented of a traveling -wave 
tube in which unmodulated DC current is 
continuously introduced along the length of 
the tube and is removed after traveling a 
fixed distance in the presence of the circuit 
field. This change in the DC current distribu- 
tion as compared with that of a conventional 
traveling -wave tube results in three forward - 
growing waves instead of one one growing 
exponentially as in the conventional tube, one 
growing linearly, and one growing as the 
square of distance. Expressions for the over -all 
gain of a forward -wave amplifier of this type 
are derived as a function of the usual 
parameters plus an additional parameter re- 
lated to the distance traveled by electrons in 
the inter- action space. 

One Knob Tunes Klystron Oscillator, by J. 
Altman and K. Craft. "El." Sept. 1966. 4 pp. 
An electronically stabilized reflex Klystron fre- 
quency source is described. 

110 

Traveling Wave Tube Application for Measur- 
ing Purposes, by A. Lauer. "El. Rund." July 
1956. 3 pp. Dynamic measuring methods with 
active or passive wobbulator systems are em- 
ployed for the investigation of dm or cm wave- 
length circuits. A 4000 MC measuring wobbu- 
lator equipment with a recently developed 
traveling wave tube of large bandwidth and 
high output is considered. Adaptation, quadri- 
pole and cycle measurements executed thereby 
are described. Finally, the employment of the 
traveling wave tube as oscillator is briefly 
entered upon. 

Ceramic Receiving Tubes Defy High Tempera- 
tures, by R. Jurgen. "El. Eq." Aug. 1956. 3 op. 
Developmental programs for ceramic receiving 
tubes are reported. Three different tubes are 
described. 

An Experimental Transverse- Current Travel- 
ing -Wave Tube, by D. Dunn and W. Harman. 
"Proc. IRE ". July 1956. 9 pp. A transverse 
current traveling -wave tube employing a flat 
helix and a skew beam is described. The 
tube operates as an amplifier over the fre- 
quency range from 1 to 2 KMC with a power 
output of the order of 30 milliwatts. Tests 
showing a gain vs voltage characteristic mark- 
edly different from that obtained with a con- 
ventional traveling -wave tube are reported. 

Traveling Wave Tube Impedance, by C. Am- 
merman. "El. Des." Aug. 15, 1956. 1 p. Dis- 
cussion and typical curves of output impedance 
of the type S-166A traveling wave tube over 
the range 2 to 4 KMC are presented. 

Electrostatic Memory Tubes and Their Ap- 
plications, by Ch. Dufour. "Ann. de Radio." 
July 1956. 16 pp. The author presents a 
theoretical review of memory tubes and an 
outline of existing types; barrier grid storage 
tube, transmission grid -control tube, induced 
conductivity tube for radar PPI -to-TV trans- 
formation, and picture retention receiver tubes. 

U. S. GOVERNMENT 
Research reports designed (LC) after the 

price are available from the Library of Con- 
gress. They are photostat (pho) or microfilm 
(mic), as indicated by the notation preceding 
the price. Prepayment is required. Use com- 
plete title and PB number of each report 
ordered. Make check or money order payable 
to "Chief, Photoduplication Service, Library of 
Congress," and address to Library of Congress, 
Photoduplicatiton Service, Publications Board 
Service, Washington 26, D. C. 

Orders for reports designed (OTS) should 
be addressed to Office of Technical Services, 
U. S. Department of Commerce, Washington 
26, D. C. Make check or money order payable 
to "OTS, Department of Commerce." OTS re- 
ports may also be ordered through Department 
of Commerce field offices. 

When an agency other than LC or OTS is 
the source, use the full address Included in the 
abstract of the report. Make check or money 
order payable to that agency. 

RF Wattmeter AN/URM-73(XA1) PB121096), 
USAF. July 1956. 81 pp $2.25. (OTS) Covers 
the investigation, development, and design of 
an r -f wattmeter to be used in field and depot 
testing. The wattmeter measures powers in 
the high and medium power ranges over the 
20 to 1000 MC frequency band, using a high - 
power precision attenuator and a heater -ther- 
mocouple detector delivering DC voltage to a 
panel meter. 

M a g n e t i e Arbitrary Waveform Generator 
(PB121157), by C. B. House, Naval Research 
Laboratory. May 1966. 10 pp. 50¢. (OTS) 
Describes development of a generator which 
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will produce periodic waveforms in which the 
magnitude, slope, polarity, slope polarity, and 
points of inflection may be controlled at will 
by simple resistance or voltage changes. When 
used with a compatible analog computer sys- 
tem, it provides output transfer functions 
which may be tailored to any complexity de- 
sired. 

Regulated Power Supplies With Silicon Junc- 
tion Reference (PB111814), by D. G. Scores, 
Naval Research Laboratory. Aug. 1965. 13 pp. 
500. (OTS) The silicon junction diode makes 
a valuable adjunct to the magnetic amplifier 
for producing regulated DC voltage or current. 
In addition to achieving regulation on the or- 
der of 0.1%, the power supplies built to illus- 
trate the operating principles were lighter and 
probably more reliable than their electronic 
counterparts. By proper choice of circuitry, 
regulated voltage could be held independent 
of temperature, supply frequency, and supply 
voltage through the required ranges. 

Effect of a Ground Discontinuity on a VOR 
(Pß121228), by S. R. Anderson and A. E. 
Frederick, CAA Technical Development Center. 
May 1956. 20 pp. 50e. (OTS) Tests were 
conducted to determine the effect of an abrupt 
ground discontinuity on the course accuracy 
of a very- high -frequency omnirange. It was 
indicated that satisfactory operation is attained 
when the antenna is located four feet above 
the terrain and not lees than 63 ft. from a 
ground discontinuity. Equations describe some 
phenomena observed during the tests. 

(OTS) Method is presented for calculating the 
mixer admittance matrix Y. which results 
when an ohmic impedance is connected in 
series with a diode mixer described by an 
admittance matrix Y. As a result of this 
analysis, the usual criterion for good high - 
frequency mixing, i.e., that the product of 
the spreading resistance and the barrier ca- 
pacitance be small compared with unity, is 
criticized and a new figure of merit is pro- 
posed. 

II: Experimental Discussion (PB 119462), by 
G. Fellows. 81 pp. Mic $4.80, pho $13.80. (LC) 
Experimental measurement of the intensity 
spectrum at the output of a half -wave with law 
detector fed by narrow band noise and an un- 
modulated carrier. Included is a discussion of 
the design of the analyzer, based upon an 
analysis of expected statistical and system 
errors. 

Battery Analyzer for Use in Storage Battery 
Studies (PB 111932), by G. Work and C. Wales, 
NRL. Feb. 1966. 20 pp. 500. (OTS) Analyzer 
features simplicity and accuracy of control, a 
wide scope of variables measured and a com- 
plete, continuous record. Optional equipment 
adapts the basic unit to many types of cycle 
operations including time and voltage cutoffs. 

Computer Components Fellowship No. 347. 
Quarterly Report No. 9, Oct. 11, !952 -Jan 10, 
1953, Under Contract No. CLN AF 19/122/376 
(PB 119729), by J. Boroman, F. Schwertz, A. 
Milch, B. Moffat, R. Steinbach, and J. Ma- 
senko, Mellon Institute. Jan. 1953. 128 pp. Mic 
$6.80, pho $19.80. (LC) Four sections. First 2 

summarize findings about the use of nonlinear 
resistors in logical switching circuits and of 
the influence of various experimental param- 
eters on the voltage- current characteristics of 
such resistors. Section III describes a chemical 
which shows color hysteresis in the range be- 
tween 0' and 100 °C. This chemical appears to 
be potentially adaptable to the design of long- 
term storage devices or to high -speed printing. 
Section IV discusses a scheme for using 
saturable reactors as gates. 

Proceedings of the Conference on Atmospheric 
Electricity Held at Wentworth -by- the -Sea, 
Portsmouth, N. H., May 19 -21, 1954. (PB 
121004) Edited by R. Holzer and W. Smith. 
Nov. 1956. 256 pp. $4. (OTS) 27 papers on 
atmospheric electricity. Subjects include elec- 
trical conductivity of air, electric and mag- 
netic field effects of lightning, thunderstorm 
electrification, etc. 
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ELECTRONIC SYSTEMS ENGINEERS 
and SCIENTISTS in 

RADAR COUNTER MEASURES MISSILE GUIDANCE 

DATA REDUCTION AIR DEFENSE COMMUNICATIONS UNDERWATER ORDNANCE 

pLANNED 

D= 
PRODUCTS 

For trained, experienced men (advanced degree preferred) with creative 
ability, DESIGNERS FOR INDUSTRY INCORPORATED offers challenging 
work and an unusual opportunity. 

We are looking for those who have grown into the systems field via the 
equipment research and development road - and who have the ability to 
conceive completely new approaches to highly difficult problems ... 
men who can spearhead major technical break -throughs. 

In return we offer permanent career opportunities at DFI where: 

You will work in an independent research and development organization 
incorporated in 1935 and showing a history of steady growth serving 
both military and commercial clients 

the employees own the corporation (over 70 senior employee -stockholders) 

a pension trust and a merit bonus return 621/2% of all profits to the employees 
in a combination of annuities, cash and stock 

the "fringe" benefits include such things as a paid vacation schedule providing 
two weeks per year after one year, three weeks per year after five years and 
five weeks every fifth year after ten years 

professional freedom, mutual trust, challenging work and a dynamic, growing 
organization are combined into the proper atmosphere for stimulating 
creative development. 

If you are interested write - all information will be treated in complete 
confidence - to James E. Burnett, Vice President, giving pertinent 
professional information. ' n n rui 

Incorporatetl 1935 

4241 Fulton Parkway Cleveland 9, Ohio 
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WESTINGHOUSE 
SILICON DIODE 

High peak inverse 
voltages ... extremely 
low reverse current 

The Westinghouse XP -5052 fused -junction silicon 
diode can handle 500 ma continuous d -c current 
at peak inverse voltages from 50 to 600 volts. 

Leakage at rated voltage is extremely low ... 
result is increased efficiency and temperature 
ranges never before attainable. 

This diode is suitable for use in radio and TV, 
radar, aircraft, magnetic amplifiers, voltage regu- 
lators, computers, precipitators, and other indus- 
trial applications.Two case designs are immediately 
available ... pigtail (XP -5052) and threaded 
stud (XP- 5053). 

For more information on the XP -5052, or any 
other silicon rectifier requirements, regardless of 
voltage and current, call your nearest Westinghouse 
apparatus sales office, or write Westinghouse 
Electric Corporation, 3 Gateway Center, P. 0. 
Box 868, Pittsburgh 30, Pennsylvania. a -osooi 

WATCH WESTINGHOUSE! 
WHERE BIG TH /NGS ARE HAPPEN /NG TODAY! 
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Famous WacLine military electronic prod- 
ucts are now available for use in your 
commercial or military products. WacLine's 
experience in manufacturing products to 
rigid government specifications and time 
schedules assures the finest quality com- 
ponents and excellent deliveries. 

Waveguide test components, adapters, 
probes, slotted lines, mounts, dummy 
loads, attenuators, and special assemblies. 
For all band applications, from "K" to "L." 

TACHOMETERS 

4 
Direct -connected types for RPM indication 
and controlling speed of electric motors, 
processes, etc. New flat, pancake design 
features special, non -protruding axial de- 
sign. Adaptable for motor sizes from 2" 
diameter and larger. 

ADJUSTABLE SPEED 

A -C DRIVES 

Induction motor units with closely - 
regulated, variable speed, for constant 
torque applications. From 0.1 oz.-in. to 50 
lb. -ft. torque capacities. Adaptable to ex- 
plosion -proof or hermetically sealed de- 
signs. Remote indicating and controlling 
optional. Can be adapted to a large va- 
riety of applications with close tolerances 
and wide ranges of speed. 

Have a Problem? let WocLine engineers 
help solve if. Our complete staff and 
laboratory facilities are at your disposal 

ne, INC.. 

35 SOUTH ST. CLAIR STREET, 

DAYTON 1, OHIO 

Manufacturers of Speed Control Systems -Dummy 
Loads -Microwave Components -Test Equipment 
-Photographic Equipment -Medical Equipment 

ELECTRONIC INDUSTRIES & Tele -Tech 

News of Reps 

RMS Export Sales Corp., 2016 
Bronxdale Ave., New York 62, has ap- 
pointed Sol Budd & Assoc. to handle 
all Canadian stock, including service 
and repairs. All items will be ware- 
housed by Sol Budd & Assoc. at 2921'ía 
Dufferin St., Toronto 10. 

Trilby Engineering Co., Detroit, 
will handle sales of rotating compo- 
nents, monitoring and control compo- 
nents, and standard electrochemical 
breadboard parts in Michigan and in 
Toledo for Helipot Corp., Newport 
Beach, Calif., a Div. of Beckman In- 
struments, Inc. 

Perlmuth Electronic Assoc., Los 
Angeles, have added three men to 
their component sales force: Richard 
A. Young, William D. Smith. and Guy 
L. Cowperthwait; and two to the in- 
strumentation engineering group; 
Harry D. Dickinson, engineer, and 
Henry P. Kohnen, missiles. 

G. S. Marshall Co., Pasadena, Calif., 
is constructing a new main office build- 
ing at 2065 Huntington Drive, San 
Marino, Calif. The one -story, air -con- 
ditioned building covers 7,500 sq. ft. 
of area. 

Northport Engineering, Inc., 186 N. 
Fairview Ave., St. Paul 4, has been 
named rep for North and South 
Dakota and Minnesota by Perkin En- 
gineering Corp., El Segundo, Calif., 
for the Perkin line of DC and AC 
power supplies. 

Triplett Electrical Instrument Co , 

Bluffton, Ohio, has named four new 
sales reps: George Petitt Co., 349 
Ashland Ave., River Forest, Ill. (dis- 
tributor sales in Chicago and N. E. 
Ill.); Al Quackenbush, 2629 N. 77th 
St., Chicago (distributor sales in E. 
Wis., E. Iowa, and N. W. Ill.); Knob- 
lock & Malone, 4000 N. West Ave., 
Chicago (industrial sales, E. Wis., N. 
Ill., and E. Iowa); and Len Kinkier, 
1505 Park Royale Blvd., Port Credit, 
Ont. (Quebec, New Brunswick, Nova 
Scotia, Prince Edward Is., Newfound- 
land and Ontario, excluding cities of 
Ft. Williams and Port Arthur). 

Henry Lavin Assoc., New England 
reps, have moved to their own building 
on U. S. Route 5A, Meriden, Conn. 

Rene Sonnenfeldt has been appoint- 
ed a sales engineer for the Bart - 
Messing Corp., Belleville, N. J. 

Land -C -Air Sales Co., Tuckahoe, 
N. Y., has opened a new warehouse 
and office at 154 Marbledale Rd., Tuck - 
ahoe. Eugene Black and Roy Usilton 
have joined the Land -C -Air staff as 
sales engineer and salesman, respec- 
tively. 

(Continued on page 116) 

FREED 
OFFERS FOR IMMEDIATE 
DELIVERY FROM STOCK 
MIL -T -27 STANDARD 
POWER, FILAMENT, PULSE nd AUDIO TRANSFORMERS/ 

POWER TRafLNSFORMERS 
Filament 

#1 
Filamen 

#2 

No Seo et>< m'> á> i e 
MGP1 400/200 V 185 .070 6.3/5 2 6.3 3 NC 
MGP2 650 V 260 .070 6.375 2 6.3 4 1B 

MGP3 650 V 245 .150 6.3 5 5.0 3 KB 

MGP4 800 V 318 .175 5.0 3 6.3 8 LB 

MGP5 900 V 345 .250 5.0 3 6.3 8 MB 

MGP6 700 V 255 .250 KB 

MGP7 1100 V 419 .250 LB 

MGPB 1600 V 640 .250 NB 

FILAMENT 
Cat. 
No. 

TRANSFORMERS 
Secondary MIL 

Case 
Test 

VRMS Volt Amp 
MGF1 2.5 3.0 2,500 EB 

MGF2 2.5 10.0 2,500 GB 

MGF3 5.0 3.0 2,500 FB 

MGF4 5.0 10.0 2,500 NB 

MGFS 6.3 2.0 2,500 FB 

MGF6 6.3 5.0 2,500 GB 

MGF7 6.3 10.0 2,500 1B 

MGF8 6.3 20.0 2,500 KB 

M6F9 2.5 10.0 10,000 1B 

MGF10 5.0 10.0 10,000 KB 

PULSE TRANSFORMERS 

1111 
_rutapp 

t K 1rIt 
®ppw. 0.25/0.25/0.25 EnzmiuImuEm =MEIN EI E9L7ESEEM .002 EIEE]EID 

.002 0.5/©m 
M 

PT7 V V V 0.7/0.7/0.7 0.5.1.5 .002 3 1.5 200 
PTO V V v 0.7/0.7 0.5-1.5 .002 2 1.5 200 

PTO V V V 1.0/1.0/1.0 0.7.2.5 .002 3 2.0 200 
MPTI V V V 1.0/1.0 0.7 -3.5 .002 200 

®IIMfJMILEEIREMIREILIRCDEIEiflEID 
CIZEE7E70 0.15/015/0.3/0.3 RIEEIECUJCEIEIII 

AUDIO TRANSFORMERS 

SISac asp. Sa to 10000 cps -- 2 00. II La" Sizes AT 

Al. 
APynuna 

1014444 Coma 

o3 
a 

-1 da Fi 1I 
3 

"Al PP.IlaÌat taP..Óarl1 IMi V IIt V I. I. +It 

0a2 LI. to Vales Call 
tyt 

4. , IS +M 
YYS SlN to :1k1:0:. NM 

Syli 11311 V +11 

UN to Slat 
4110 
split 

TAO t +1t 
USAS SlegtoPlata to Aa 4A 40 a+aS 
NM Slagle Plato to rMa C4ll 4.1! 4.14 tt 40 a+33 
MAI ItoPWea te tin Ilk V Split 10 10 +SS 

Mw P.P. Plates to Line 241 V sot 10 1+s 
WAS P.P. Ntos to LIN SOI V stilt I 1+2r 

Send for further in ormation on these un t, or 
special designs. Also ask for comp ete 

laboratory test instrument catalog. 

FREED 
TRANSFORMER CO., INC. 

1726 WEIRFIELD STREET 

BROOKLYN (RIDGEWOOD) 27, N. Y. 
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INSULATED 
HIGH TEMPERATURE 

HOOK UP and LEAD WIRE 
For MILITARY and COMMERCIAL 

END USE EQUIPMENT and 
ELECTRONIC COMPONENTS 

11rrnongss 
Conforming to MIL -W- 168788 

Lenz High Temperature Hook -Up and Lead Wires con- 
tain thermo -plastic insulation that will retain its high 
dielectric characteristics over a temperature range from 
-55° C to +105° C. 

Type B 600 Volts r.m.s. 
Type C 1000 Volts r.m.s. 
Type D 3000 Volts r.m.s. 

This wire can be furnished in various jackets or shielding, 
and can be incorporated in multiple conductor cables. 
Available in solid colors or striping and built to Lenz 
unsurpassed standards. 

Conforming to MIL -W -76A 
General purpose Hook -Up and Lead Wires for internal 
wiring of electric and electronic equipment, with thermo- 
plastic insulation for use at temperatures to 80° C. 

Type LW 300 Volts r.m.s. 
Type MW 1000 Volts r.m.s. 
Type HW 3000 Volts r.m.s. 

Can be furnished with nylon jackets, glass braid, lac- 
quered, and shielding. Can be incorporated into mul- 
tiple jacketed cables to suit your specifications. Available 
in solid colors or striping to meet your code requirements. 

CONSULT LENZ FOR ALL YOUR 
ELECTRONIC WIRE AND CABLE NEEDS 

In Lenz, you will find a dependable, experienced organ- 
ization that will cooperate with you in the production of 
wires and cables to your requirements. Its high quality 
standards, intimate knowledge of the industry's needs 
and extensive facilities for wire insulating and cabling 
make Lenz an ideal source for all your wires and cables. 

CABLES and WIRES 

LENZ ELECTRIC MANUFACTURING CO. 

1751 North Western Avenue Chicago 47, Illinois 
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News of Reps 

(Continued from page 115) 

W. L. Cunningham & Assoc., Elm- 
hurst, Ill., has been named Mid -West 
regional representative for Kaar En- 
gineering Corp., Palo Alto, Calif. The 
Cunningham organization has become 
affiliated with the Larry A. Chambers 
Co., Chicago, to handle Wisconsin -Il- 
linois industrial sales of Continental 
Carbon and Wirt Co. products. 

Cubic Corp., San Diego, has named 
George E. Merer as its sales contract 
rep for the District of Columbia area. 
His office is at 929 15th St., N. W., 
Washington 5. 

U. S. Components, Inc., New York, 
has appointed Hyde Sales Co., 3250 S. 
Dexter St., Denver, as its engineering 
and sales rep for the Rocky Mountain 
region. 

Construction of a new building has 
been announced by Yewell Associates. 
Inc., Waltham, Mass. The 8,000 -sq. ft. 
office and service facility will be lo- 
cated on Old Middlesex Turnpike, 
Burlinton, Mass., and ready early in 
1957. 

Robert E. Nesbitt Co., Dallas, has 
been appointed district sales rep in 
Texas and Oklahoma for Sola Electric 
Co., Chicago. 

Frank McSweeney has consolidated 
his jobber lines with Robert O. White - 
sell & Assoc., Indianapolis, and has 
become an associate member of the 
firm. 

G. S. Marshall Co., Pasadena, Calif., 
reps, will handle sales for Helipot 
Corp., Newport Beach, Calif., a Div. 
of Beckman Instruments, Inc., in Cali- 
fornia, Arizona and Nevada. 

Gulton Industries, Metuchen, N. J., 
has added these reps and field engi- 
neers: Reynolds, Inc., Providence, in 
Rhode Island and portions of Mass_ 
and Conn.; Pitchford Scientific Instru- 
ments, Pittsburgh, in the Greater 
Pittsburgh area; and J. A. Reagan 
Co., Albany, N. Y., Northern N. Y. 
Paul Devine, Washington, covering 
the District of Columbia area; and 
Jack Sarty, Warwick, R. I., for New 
England, are the new field engineers. 

Electronic Engrg. Reps (EER) will 
present second annual Road Show on 
this schedule: Oct. 15 -Henry Hudson 
Hotel, New York; Oct. 17- Garden 
City Hotel, Garden City, N. Y.; Oct. 
19 -West Orange (N. J.) Armory; 
Oct. 24 -Penn- Sherwood Hotel, Phil- 
adelphia; and Oct. 26 -Molly Pitcher 
Hotel, Red Sank, N. J. 

Fred F. Bartlett & Co., 160 Morlyn 
Ave., Bryn Mawr, Pa., is a new elec- 
tronic manufacturers' rep for E. Pa., 
So. N. J., Md., Del., D. C. and Va. 
Bartlett was formerly Broadcast 
Sales Mgr., Philco Corp.'s Govt. & 
Industrial Div., Philadelphia. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

www.americanradiohistory.com

www.americanradiohistory.com


COMPARATOR- CHECKED 

to insure precision parts 
Threaded cores are checked on an optical 
comparator at 100 -x magnification to assure 
exact conformance. Arnold quality control of 
iron powder cores includes the maintaining 
of rigid electrical, physical and dimensional 
specifications unmatched in the industry. 

Write for a copy of Bulletin PC -109 
Contains essential data on processing, control methods. 
applications, types, sizes, suggested use frequencies. 
etc. of Arnold iron powder cores. 

ADDRESS DEPT. T -610 

IRON POWDER CORES 
to meet your highest requirements 

* Foy Qe4brì 
* //- D/n'Eit/.r /oifoi oleerfoeeicy 

Here are the essential facts to keep in mind about iron powder cores - 
and Arnold. As illustrated above, we make a wide selection of cores, 
from simple cylinders to special cores of complicated design. That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use in antenna and RF 
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes 
proposed by the Metal Powder Association. We'll appreciate the op- 
portunity to supply your needs ... let us quote on your requirements. 

THE ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 For product information, use inquiry card on page 113. 117 

www.americanradiohistory.com

www.americanradiohistory.com


A good combination...for an argument 
Laminated plastics ... a combination of properties that speaks for itself! 

Many industrial applications require materials that can deliver more than 
one property and can perform more than one function. Such a material is 

Synthane laminated plastic. This widely used basic material satisfies such 

diverse property requirements as good tensile, compressive and flexural 
strengths, low moisture absorption, low dielectric constant and low power 
factor, light weight and easy machinability. Various grades of Synthane 
are available to the designer in order to provide him with just the right 
combination of properties according to the mechanical, electrical and 
chemical requirements of his application. 

This insulation plate made of Synthane has to take the toughest 
kinds of outdoor punishment. Used in heavy -duty generators for 
bulldozers and tractors, it must battle all kinds of weather, road 
dust, oils, greases, and vibrations. In addition to meeting these 

tough service conditions, Synthane also possesses the necessary 

light weight, mechanical and dielectric strengths, good machining 

properties, and the ability to be post- formed to the desired shape. 

A wide choice of combined properties! Synthane offers over 
30 individual grades in sheets, rods, tubes, moldings, and com- 

pletely fabricated parts. Send for free illustrated catalog today. 
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DIELECTRIC STRENGTH 

WEAR RESISTANCE 

LIGHT WEIGHT 

EASILY MACHINED 

SYl1fiti-IANC 
S 

SYNTHANE CORPORATION, 11 RIVER ROAD, OAKS, PA. 
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More than 1 =rimes actual size. 

NOW! even smaller air trimmer capacitors 
For every type of electronic equipment - printed wiring board or con- 
ventional chassis -Radio Condenser's new Series 75 trimmers mean more 
circuit in less space. Measuring just 25/64" x 7/16" x 17/32" behind 
mounting surface, they're the tiniest trimmers ever made in the United 
States. 

Three capacitance ranges are available, as tabulated below. Each is 
equipped with plug -in tabs for printed wiring board insertion, as well as 
two holes for conventional screw mounting. The sturdy low loss ceramic 
body, brass plates soldered and silver plated, assure a rugged unit, able 
to take extreme shock, vibration and temperature change. Capacitance 
is easily varied by means of a screwdriver slot in the rotor shaft. 

Insulation resistance, "Q" and thermal stability characteristics are 
excellent. 

Complete Engineering data and specifica- 
tions for the new Series 75 Subminiature 
Trimmer capacitors are provided in Bul- 
letin TR -123, available free on request. 
Write Radio Condenser now for your copy. 

RADIO CONDENSER 
MINIATURE AIR TRIMMER CAPACITORS 

Type 
No. 

Min. 
Cap. µµF 

Effective Max. 
Cap. µµF 

Air 
Gap 

No. 
Plates 

875001 1.2 5 .014 9 

875002 1.2 10 .008 11 

875003 1.5 15 .008 15 

RADIO CONDENSER CO. 
Davis & Copewood Streets Camden 3. New Jersey 
EXPORT: Radio Condenser Co.. International Div.. 15 Moore St.. N.Y. 4, N.Y.. 

CABLE: MINTHORNE 
CANADA: Radio Condenser Co. Ltd.. 6 Bermondsey Rd.. Toronto. Ontario 
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hat's this 

IBM ENGINEER 
doing 

50,000 feet up? 

120 

Up where the earth's curve shows, you'll find IBM electronics 
engineers checking the operation of airborne computers. 

But the thrill of riding a B -52 is minor, compared to the 
adventures of the mind that await the creative engineer at IBM's new 

Airborne Computer Laboratories at Owego, N.Y. 

Here you'll find the "last word" in advanced facilities - 
the most stimulating assignments -the greatest opportunity for 

professional advancement anywhere. 

If you possess experience in any one of the following areas: 
digital and analog computer circuitry and design ... transistor 

circuitry ... electronic display systems ... microwave theory and 
wave guide design ... component application and evaluation .. . 

electronic packaging ... power supply design ... servo and servo - 

control systems ... optics ... technical writing ... field engineering 
... inertial guidance systems ... production engineering .. . 

applied research ... mathematical analysis ... computer programming 
. : . logical design ... then, in terms of your professional growth, 

you'd be wise to investigate IBM. 

Qualified applicants will be immediately entitled to all 

company -paid benefits and moving and traveling expenses. 

DATA PROCESSING 

ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 

MILITARY PRODUCTS 

For product information, use inquiry card on page 113. 

IBM 

Write, 
outlining your background and 
interests, to: A. J. Page, Room 
4160, Airborne Computer 
Laboratories, International 
Business Machines Corpora- 
tion, Owego, N.Y. 

IBM Laboratories at Endicott, 
Owego, Poughkeepsie and 
Kingston, N.Y., and San Jose, 
California. 

MILITARY 
PRODUCTS 
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\\\.. 
Vibrator life increased 50 to 100% ... iii 

S .'.1Rt'9:íG6 

Completely new design concept 

eliminates usual button contact, 

provides larger contacting area. 

New units have far longer life, 

lowest noise level yet . . . but 

cost no more. 

newest Mallory design 
STANDARDS of vibrator performance never 

before possible are being set by the latest 
development in Mallory vibrator engineering. 
Through the use of new design and materials, 
contact is made directly between vibrating reed 
arm and side arm - eliminating conventional 
contact buttons -providing far greater contact- 
ing area and longer life. 

And in addition, a further refinement in the 
mounting of the vibrator establishes a new high 
standard of quieter operation. 

The results of these new design concepts are 
important to everyone who designs, makes or 
uses vibrator- powered equipment. 

Life is increased 50 to 100%... due 
to greater contacting area and far lower 
rate of wear. 

Sticking of contacts is eliminated. 

Complete uniformity of characteristics 
is made possible by this simplified de- 
sign, which permits automatic produc- 
tion and adjustment techniques. 

Extra -quiet operation. Mechanical 
hum is held to a new low level, due to 
the lighter mass of the mechanism, and 
to noise -squelching Mallory refinements. 

Smaller size for equivalent load rating. 

The new Mallory 1600 series vibrator is now 
available for auto radios, headlight dimmers, 
garage door openers and many other applica- 
tions. In addition, the new leaf spring contact- 
ing concept is available in another new Mallory 
vibrator -the 1700 series for two -way commu- 
nications equipment and other heavy duty 
applications. 

Expect more... Get more from 
Serving Industry with These Products: 

Electromechanical - Resistors Switches Television Tuners Vibrators 

Electrochemical - Capacitors Rectifiers Mercury Batteries 
Metallurgical- Contacts Special Metals and Ceramics Welding Materials 

Parts distributors in all major cities stock Mallory 
standard components for your convenience. 
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P.R. a«oRV a CO-Inc. 

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

For product information, use inquiry card on page 113. 121 

www.americanradiohistory.com

www.americanradiohistory.com


P -C Directory 
(Continued front page 7S) 

Radio City Products Co 101 W 31 St NY 1 
Radio Corp of America Camden 2 NJ 
Raytheon Mfg Co 529 W Dickens Ave Chicago 29 III 
Revere Copper & Brass 230 Park Ave NY 17 
Rex Electronics Corp 1351 E DeLoss St Indianapolis 3 

Ind 
Richardson Co 2790 Lake St Melrose Park Ill 
RS Electronics Corp 435 Portage Ave Palo Alto Calif 
Samson Chemical & Pigment Corp 2830 W Lake St 

Chicago 12 III 
Sanders Associates 137 Canal St Nashua NH 
Sequoia Process Corp 871 Willow St Redwood City 

Calif 
Shamban Eng'g Co 11617 W Jefferson Blvd Culver City 

Calif 
Solar Mfg Corp E 46 St & Seville Ave Los Angeles 58 

Calif 
Sound Devices Inc 129 E 124 St NY 35 
Spaulding Fibre Co 310 Wheeler St Tonawanda NY 
Sprague Electric Co Marshall St North Adams Mass 
Stackpole Carton Co Tannery St St Marys Pa 
Stavid Eng'g Inc US Hwy .+,x22 Plainfield NJ 
Standard Coil Products Co 2085 N Hawthorne St 

Melrose Park Ill 
Star Fuse Co 235 Canal St NY 13 
StupakoR Div Carborundum Ca Latrobe Pa 

Taylor Fibre Co Norristown Pa 
Technograph Printed Electronics Inc 185 Valley St 

Tarrytown NY 
Techron Corp 254 Friend St Boston 14 Mass 
Teleradia Eng'g Corp Wilkes -Barre Pa 
Thermyte Inc 414 Amory St Boston 30 Mass 
Thompson Clock Co H C 38 Federal St Bristol Conn 
Tri -Dex Co PO Box 1207 Lindsay Calif 
TV Labs Inc 5045 W Lake St Chicago 44 III 
Union Elec 1057 Summit Ave Jersey City NJ 
US Components Inc 454 E 1'8 St NY 55 
U S Eng'g Co 521 Commercial St Glendale 3 Calif 
Vacumet Inc 1009 W Weed St Chicago 22 III 
Vokar Corp Dexter Mich 
Visart Inc 2634 Park Ave NY 51 
Walkirt Co 145 W Hazel St Inglewood 3 Calif 
Westinghouse Electric Corp Metuchen NJ 

PRINTED CIRCUIT EQUIPMENT 
Abatram Electronic Eng'g Co PO Box 529 Dayton 9 

Ohio 
Acoustica Associates 2 Shore Rd Glenwood Landing 

LI NY 
Automatic Processing Corp 1335 N Wells St Chicago 

10 Ill 
Bruno -New York Industries 460 W 34 St NY 1 

Citron Component Co Santa Barbara Municipal Airport 
Goleta Calif 

Defiance Eng & Microwave Corp 81 Albion St Wake- 
field Mass 

Design Tool Corp 80 Washington St NY 
Electronic Control Systems 2136 Westwood Blvd Los 

Angeles 25 Calif 
Eraser Co Rush Wire Stripper Div 1068 S Clinton St 

Syracuse 4 NY 
Erie Resistor Corp 644 W 12th St Erie 6 Pa 

Federal Tool Eng'g 1384 Pompton Ave Cedar Grove NJ 

General Research & Supply 572 S Division Ave Cedar 
Rapids 3 Mich 

Gundlach Mfg Co 38 E Main St Fairport NY 
Hillyer Instrument Co 54 Lafayette St NY 13 
Huppert Co K H 6830 Cottage Grove Ave Chicago 37 

III 

Malco Tool & Mfg Co 4025 W Lake St Chicago 24 III 
Mallory & Co Inc P R 42 So Gray St Indianapolis 6 

Ind 
Printed Electronics Corp 7 North Ave Natick Mass 

Remington Rand Univac 1902 W Minnehaha Ave St 
Paul 4 Minn 

Sanders Associates Inc 137 Canal St Nashua NH 

Technograph Printed Electronics 185 Valley St Tarry- 
town NY 

U S Stoneware Corp Akron Ohio 

White SS Co 10 E 40 St NY 16 
Wiedemann Machine Co 4272 Wissahickon Ave Phila 

32 Pa 

RESISTORS, FIXED & VARIABLE 
ACF Electronics 800 N Pitt St Alexandria Va 
Aerovox Corporation & Divisions 740 Belleview Ave New 

Bedford Mass 
American Barroaraph Corp 599 Sackett St Brooklyn 17 

NY 
Automatic Processing Corp 1335 N Wells St Chicago 

10 III 
Beck's Inc 298 E 5 St St Paul 1 Minn 
British Electronic Sales 23 -03 45 Rd Long Island City 

1 NY 
Buckbee Mears Co Lindeke Bldg St Paul 1 Minn 
Campbell Industries 3806 St Elmo Ave Chattanooga 

9 Tenn 
Centronics Corp 21.04 122 St College Point 46 NY 
Chicago Telephone Supply Corp 1142 W Beardsley Ave 

Elkhart Ind 
Clarostat Mfg Co Washington St Dover NH 

Dale Products Inc PO Box 136 Columbus Nebr 
Daven Co Route 10 Livingston NJ 
Daystrom Pacific 11150 LaGrange Ave W Los An. 

geles 25 Calif 
Dwyer Engineering Co PO Box 483 Nashua NH 

Electra Mfg Co 4051 Broadway Kansas City Mo 
Emerson Radio & Phonograph Corp 14 & Coles Sts 

Jersey City 2 NJ 

Erie Resistor Corp 644 W 12 St Erie 6 Pa 

General Electric Co PO Box 1122 Syracuse NY 

Glenco Corp Durham Ave Metuchen NJ 

Hansen Electronics Co 7117 Santa Monica Blvd Los 

Angeles 46 Calif 
Herlec Corp 6th & Beech St Grafton 1 Wis 

Jevex PO Box 646 Redlands Calif 

Lectrohm Inc 5560 Northwest Hwy Chicago 30 III 

Mallory & Co Inc P R 42 S Gray St Indianapolis 6 

Ind 
Mel -Rain Corp 2100 Fletcher Ave Indianapolis 3 Ind 
Mepco Inc 37 Abbett Ave Morristown NJ 

Muter Co 1255 S Michigan Ave Chicago 5 III 

Onondago Pottery Co 1858 W Fayette St Syracuse 1 NY 

Philco Corp C & Tioga Sts Phila 34 Pa 
Picco Instruments & Controls Corp 3593 Hayden Ave 

Culver City Calif 

Reon Resistor Corp 117 Stanley Ave Yonkers NY 
Resistance Products Co 914 S 13 St Harrisburg Pa 

RHO Eng'g Co 2240 Sepulveda Blvd Los Angeles Calif 
Ruckelshaus Labs John G Madison NJ 

Sanders Associates 137 Canal St Nashua NH 
Shallite Inc 10 Mill St Paterson NJ 
Sprague Electric Co Marshall St North Adams Mass 

Stackpole Carbon Co Tannery St St Marys Pa 
Stupakoff Div Carborundum Co Latrobe Pa 

Tru -Ohm Div Model Eng'g & Mfg 2800 N Milwaukee 
Ave Chicago 18 III 

Welwyn Int'I 3355 Edgecliff Terrace Cleveland 11 Ohio 

SOLDER 

Alpha Metals Inc 56 Water St Jersey City 4 NJ 
Aluminum Co of America 1501 Alcoa Bldg Pittsburgh 

19 Pa 
Anchor Metal Co 244 Boerum St Brooklyn 6 NY 

Baum Chemical Co 820 65th Ave Phila 39 Pa 

Division Lead Co 7742 W 61 PI Summitt III 
Electrofilm Inc 7116 Laurel Canyon Blvd N Hollywood 

Calif 
Eutectic Welding Alloys 40 -40 172 St Flushing 58 NY 

Farrelloy Co 1245 N 26 St Phila 21 Pa 
Federated Metals Div American Smelting & Refining 

Co 120 Broadway NY 5 

General Cement Mfg Co 919 Taylor Ave Rockford III 
Johnson Mfg Co Mt Vernon Iowa 

Kester Solder Co 4210 Wrightwood Ave Chicago 39 III 
Malayan Tin Bureau 1028 Coin Ave Washington 6 DC 
Mica Instrument Co 80 Towbridge St Cambridge 38 

M ass 
Modern Wire Co 30 -39 Review Ave Long Island City 1 

NY 

(Continued on page 124) 

ENGINEERS, BS, MS, PhD 

COMPUTER ENGINEERING POSITIONS 

Now open at General Electric's 
New Industrial Computer Section 

at Palo Alto, Calif., Schenectady, N. Y. and another location (to be announced shortly) 

Immediate Opportunities on ERMA COMPUTE R 
(Electronic Recording Machine Accounting) 

and many other general purpose and 
special application computers, both digital and analog 

Openings foi 
PHYSICISTS ELECTRONIC ENGINEERS MECHANICAL ENGINEERS 

ELECTROMECHANICAL ENGINEERS NUMERICAL ANALYSTS 

ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION 

...First industrial data processing system designed to solve entire checking account bookkeeping. 

...Originally conceived by Bank of America and developed to the bank's specifications by Stanford Research Institute. 

...Now being product -designed for manufacture, by General Electric. making optimum use of transistors. 

Please send your resume to C. E. Irwin INDUSTRIAL COMPUTER SECTION 

GENERAL ELECTRIC 
Building 32, Schenectady, N.Y. 
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PROVEN -on the assembly line! 

"PIG- TAILOR ",* 
For PREPARATION of axial lead components 

PREPARED 
COMPONENTS 
IN SECONDS 

WITH THE 
"PIG- TAILOR" 

1G= MO 
. . a revolutionary new mechanical process for higher 

production at lower costs. Fastest PREPARATION and ASSEMBLY 

of Resistors, Capacitors, Diodes and all other axial lead 

components for TERMINAL BOARDS, PRINTED CIRCUITS and 

MINIATURIZED ASSEMBLIES. 

The "PIG- TAILOR- plus "SPIN- PIN " -accurately 
MEASURES, CUTS, BENDS, EJECTS & ASSEMBLES 

both leads simultaneously to individual lengths 

and shapes -3 minute set -up -No accessories - 
Foot operated -1 hour training time. 

PIG -TAILORING provides: 
1. Uniform component position. 
2. Uniform marking exposure. 
3. Miniaturization spacing control. 
4. ''S" leads for terminals. 
5. ''U'' leods for printed circuits. 
6. Individual cut and bend lengths 
7. Better time rate analysis. 
8. Closer cost control. 
9. Invaluable labor saving. 

10. Immediate cost recovery 

PIG -TAILORING eliminates: 
1 Diagonal cutters! 
2 Long -nose pliers! 
3. Operator judgment! 
4. 90% operator training time! 
5 Broken components! 
6. Broken leads! 
7. Short circuits from clippings! 
8. 65% chassis handling! 
9. Excessive lead tautness! 

10. Haphazard assembly methods! "SPIN -PIN" Close -up views of "SPIN -PIN" 
illustrate fast assembly of 
tailored -lead wire to terminal. 

PATENT 

PENDING Write or illustrated, descriptive text on "PIG -TAILORING" to Dept. TT -10P 

BRUNO -NEW YORK INDUSTRIES CORPORATION 
D E S I G N E R S A N D M A N U F A C T U R E R S O F E L E C T R O N I C E Q U I P M E N T 

4 6 0 WEST 3 4th STREET NEW YORK 1, N. Y. 
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For the pot, 
rely on DAYSTROM! 

Model 300 -00 is the tiniest, precision -built, wire -wound 
trimming potentiometer this side of "Lilliput." Despite its 
flyweight size, it easily handles exacting jobs throughout 
extreme temperature ranges. 

For higher resistance ranges, the Model 303 -00 fills the 
bill - using very little more space than the Model 300 -00. 

The Potentiometer Division of Daystrom Pacific Corpora- 
tion is staffed with highly skilled engineers and technicians 
who dearly love to grit their teeth and come up with opti- 
mum solutions to all kinds of potentiometer problems. 

So, rely on DAYSTROM for your right pot! 

Some outstanding characteristics: 

Model 300 -00 Model 303 -00 

Size 0.5" square 0.75" square 
by 0.187" thick by 0.28" thick 

Weight 2 grams 7 grams 

Resistance Ranges 10 ohms to 50K 5K to 125K 

Write today for literature on these or any of the many other pro- 
duction or custom -made precision potentiometers available. Names 
of local representatives on request. 

Openings exist for highly qualified engineers. 

POTENTIOMETER 
DIVISION 

A SUBSIDIARY OF DAYSTROM, INC. 

pliciriCCORPORATION 

11150 La Grange Ave. West Los Angeles 25, Calif. 
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New York Solder Co 684 E 133 St NY 54 

SOLDERING EQUIPMENT 
Acoustica Associates 2 Shore Rd Glenwood Landing LI 

NY 
Alcar Instruments Inc 17 Industrial Ave Little Ferry NJ 

American Electrical Heater Co Detroit 2 Mich 
Berkeley Div Beckman Instruments Inc Wright Ave 

Richmond 3 Calif 
Cole Radio Works 86 Westville Ave Caldwell NJ 

Definance Eng & Microwave Corp 81 Albion St Wake- 
field Mass 

Eisler Eng'g 750 S 13 St Newark 3 NJ 
Electronics Soldering Iron Co Deep River Conn 
El Mec Labs 730 Blvd Kenilworth NJ 
Emerson Radio & Phonograph Corp 14 & Coles Sts 

Jersey City 2 NJ 

General Cement Mfg Co 919 Taylor Ave Rockford Ill 
HiGrade Alloy Corp 1236 S Tatman Chicago 39 Ill 
Ideal Industries 5127 Park Ave Sycamore Ill 
Kahle Engineering Co 1307 7 St North Bergen NJ 

Luma Electric Equipment Co PO Box 132 Toledo 1 Ohio 
Sta -Warm Electric Co 553 N Chestnut St Ravenna Ghio 

United Shore Machinery Corp 146 Federal St Boston 
Mass 

Vemaline Products Co PO Box 222 Hawthorne NJ 
Virginia Electronics Co River Rd at B &O RR Wash 16 

DC 

Waage Electric Inc 720 Colfax Ave Kenilworth NJ 

Zephyr Mfg Electronics Div 201 Hindry Ave Inglewood 
1 Calif 

SWITCHES 
Aerovox Corp 740 Belleville Ave New Bedford Mass 
Anatron Eng'g Co 10 Congress St Pasadena Calif 
Automatic Processing Corp 1335 N Wells St Chicago 

10 III 
Beck's Inc 298 E 5 St St Paul 1 Minn 
Brubaker Mfg Co 9151 Exposition Dr Los Angeles 34 

Calif 
Buckbee Mears Co 4 & Rosabel Sts St Paul 1 Minn 

Cardwell Electronics Productions Corp Allen D 97 
Whiting St Plainville Conn 

Centrelab Div Globe -Union Inc 900 E Keefe Ave Mil- 
waukee 1 Wis 

Chicago Telephone Supply Corp 1142 W Beardsley Ave 
Elkhart Ind 

Clum Mfg Co 601 National Ave Milwaukee Wis 
Daven Co Route 10 Livingston NJ 

Eastern Precision Resistor Corp 130 -11 90 Ave Rich- 
mond Hill 18 LI NY 

Endevco Corp 161 E California St Pasadena Calif 
Gavitt Wire & Cable Co Div American Hard Rubber 

Brookfield Mass 
General Devices Inc Princeton NJ 
Giannini & Co G M 918 E Green St Pasadena 1 Calif 
Grigsby- Allison Co 407 N Salem Ave Arlington Heights 

III 
Magnavox Co Fort Wayne 4 Ind 
Mallory & Co Inc P R 42 So Gray St Indianapolis 6 

Ind 
Phen- O -Tron Inc 455 Main St New Rochelle NY 
Photocircuits Corp Sea Cliff Ave Glen Cave NY 
Plastics & Electronics Carp 272 Northland Ave Buf- 

falo 8 NY 
Printed Circuits Inc 36 Tunxis Ave Bloomfield Conn 

Rockwell Eng'g Co 4065 N New Jersey St Indianapolis 
5 Ind 

Tech Labs Inc Bergen & Edsall Blvd Palisades Park NJ 
Techron Corp 254 Friend St Boston 14 Mass 
Torsion Balance Co 35 Monhegan St Clifton NJ 

Ucinite Co Div United -Carr Fastener Corp 459 Water- 
town St Newtonville Mass 

TUBE SOCKETS, PRINTED CIRCUIT 
Aerovox Corp Pacific Coast Div 2724 Peck Rd Monrovia 

Calif 
Connector Corp 6025 N Keystone Ave Chicago 30 III 
Eby Co Hugh H 4701 Germantown Ave Phila 44 Pa 

Graphik Circuits Div Cinch Mfg Corp 221 S Arroyo Pkwy 
Pasadena 1 Calif 

Haydn Bros of N J Sub Burroughs Corp PO Box 1226 
Plainfield NJ 

Industrial Hdwe Mfg Co 109 Prince St NY 12 NY 
Mycalex Corp of America 125 Clifton Blvd Clifton NJ 

National Fabricated Fabrics Div Hoffman Electronics 
2650 W Belden Ave Chicago 47 III 

WIRE STRIPPING MACHINES 
Artos Eng'g Co 2753 S 28 St Milwaukee 46 Wis 
Eraser Co 1068 S Clinton St Syracuse 4 NY 

Stevens Mfg Co George 6022 N Rogers Ave Chicago 30 
III 

Technical Devices Co 2340 Centinela Ave Los Angeles 
64 Calif 

Wiedemann Machine Co 4272 Wissahickon Ave Phila 32 
Pa 

Wire Stripper Co 1721 Eastham Ave E Cleveland 12 
Ohio 
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TYPICAL OPERATION 

(RF Oscillator 2500mc) 

D.0 Plate Voltage 900v 

D -C Grid Voltage -22v 

D C Plate Current 90ma 

D -C Grid Current 27ma 

Useful Power Output 15w 

10211FEITEL- McCULLOUGH, INC. 

Rugged EIMAC 

2C39B UHF 

Ceramic Triode 

Operates up to 250 °C 

Unilaterally interchangeable with the 2C39A, 

but designed with outstanding extras, Eimac's ceramic - 

and -metal 2C39B has proved its advantages in such UHF 

applications as missiles, air navigational systems and 

communications systems. 

Because of its unique design and ceramic -metal 

construction, this air -cooled, planar -type, 100 watt triode 
has an envelope temperature rating of 250 C, 

ceramic replaces glass. And the copper anode is fitted 
terminal surfaces are silver plated. Sturdy, low -loss 

ceramic replaces glass. And copper anode is fitted 
with lightweight fins for forced air cooling. 

Used in systems up to 3000mc, the 2C39B has all 

the virtues of the 2C39A plus a longer life, more useful 

power output, and a greater immunity to damage by 

thermal and physical shock. 

For additional information, 
contact our Application 
Engineering Department. 

S A N BR RUNG. C A L I F O R N I A 
The World's Largest Manufacturer of Transmitting Tubes 
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WARNER ELECTRIC BRAKE & CLUTCH CO. 

puts the finger" on 

automatic rug machinery 

with the aid of 

RADIO RECEPTOR 
SELENIUM RECTIFIERS 

.,-.: 
time itttTffi 
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Guiding the 120 electric clutches that act as automated 
fingers in a new rug tufting machine is a Warner 
control panel whose key components are six Radio 
Receptor rectifiers. These fingers "feel" the rug pattern 
on a revolving roll, send information to the control 
station from which actuating impulses are relayed to 
clutches controlling yarn feed. 

A Radio Receptor customer for many years, Warner 
Electric Brake & Clutch Co. utilizes RRco. selenium 
rectifiers in this application and many others because 
long experience has proved they can depend upon them 
for continuous and heavy duty, without fear of costly 
breakdowns. 

If you have a problem in rectification, do as many 
fine companies do in the United States and throughout 
the world - Specify RRco. selenium rectifiers. Millions 
are in service in almost every possible type of circuit. 
Would you like our most recent literature? Please write 
section T -11. 

Semiconductor Division 

RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 

240 WYTHE AVENUE, BROOKLYN 11, N. Y. EVergreen 8-6000 

OTHER PRODUCTS OF RADIO RECEPTOR: Germanium and Silicon Diodes, Dielectric Heating 

Generators and Presses, Communications, Radar and Navigation Equipment. 
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how DAVIES puts magnetic tape to work 

(giA 
you push the button 

With automation putting more 
and more information on magnetic 
tape, the tape equipment itself has 
become a fit subject for automa- 
tion. Which is why we developed 
automatically programmed tape 
equipment. The transport starts, 
stops, and rewinds automatically 
.. scans any track or combination 

of tracks once or any number of 
times ... automatically matches 
tape speed to requirements over a 
wide range ... permits fast search 
and slow read -out ... and all with- 
out human attention. It can also be 
programmed for continuous re- 
cording over hundreds of hours, 
recording on one track, rewinding, 
restarting, recording on the next 
track, etc., without attention. 

All this we can do with standard 
Davies shelf -type equipment. But 
if your needs are very special, we 
can also build to satisfy them from 
the ground up. 

what's in a bump 

Vibration in an automobile is an- 
noying ... in a plane, worrisome 
... and in a missile, downright ex- 
pensive! Vibration, as a result, has 
been subjected to considerable 
and serious study. Should you ever 
want to analyze vibration, the first 
thing to do is catch the vibration. 
Whether you put a Davies re- 
corder in the vehicle (and they can 
be installed in missiles) ... or at 
the other end of a telemeter link 
on the ground, somehow get the 
vibration on magnetic tape. Now 
you have a lot of complex waves, 
and you're ready to analyze them, 
a job best accomplished in the im- 
mediate vicinity of a Davies Auto- 

ELECTRONIC INDUSTRIES & Tele -Tech 

... in an automatic recorder, reproducer .. . 

vibration analysis ... a dead time simulator ... a casualty recorder 

matic Wave Analyzer. Fed with a 
complex wave, it hands back a 
complete Fourier analysis, graph- 
ing every component from 3 to 
10,000 cps, and basing the results, 
depending on your whim, on either 
linear or square law response. 
We'll sell you the wave analyzer 
alone if you wish, but we'd just as 
soon work up the complete system ... recording equipment, repro- 
ducing equipment, analyzer .. . 

even the tape. 

Davies Automatic Wave Analyzer 

the voltage goes round and round 

Our dead time simulator is partic- 
ularly appreciated by analog com- 
puters in need of a variable time 
delay. In heat exchanger problems, 
for example, it can be rigged to 
accept a voltage simulating pump 
speed, and voltages representing 
temperatures at various points in 
the exchanger, from the computer. 
After delaying the temperature 
analogs for a time inversely pro- 
portional to the pump speed ana- 
log, back they go to a much re- 
lieved computer. 

where were you when? 

A thorough analysis of process 
failures can considerably reduce 

October 1956 

the chance of future failures. Thus 
the market for continuous logging 
devices in the process industries. 
But continuous logging facilities 
are extremely expensive if the in- 
formation they print is only impor- 
tant as it applies to events immedi- 
ately preceding an abnormal con- 
dition. For the job of closing the 
barn door only when a robbery is 
in the offing, we propose our Cas- 
ualty Recorder, which works like 
this: Conditions at critical proc- 
ess points are continuously re- 
corded on the many tracks of a 
loop of magnetic tape, with loop 
length determined by the amount 
of hindsight desired. In normal 
operation, information is recorded 
on the tape, passes around the 
loop, is erased, and new readings 
are recorded. When an off -normal 
situation develops, information is 
fed to suitable read -out devices be- 
fore erasure for later examination. 
While this system gives you only 
the data you need, that's all you 
have to pay for. 

COMPLETE DETAILS on the 
systems covered are available. But 
it's difficult in booklet form to give 
any adequate idea of the seem- 
ingly limitless applicability of 
magnetic tape systems in data 
handling. We'll be happy to pass 
on what literature is available, but 
we'd rather discuss your data ac- 
cumulation, storage, or reduction 
problem with you directly. Just 
name the time and place. 

LABORATORIES, INCORPORATED 
10721 HANNA STREET BELTSVILLE. MARYLAND 

WEBSreR 52700 
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Rugged eof,oef10M." 

JOMNSTYPE "S" CAPACITORS 

The Johnson Type "S" capacitor falls midway between 
the type "M" and "K" capacitors in physical size. Design 
is compact, construction rugged! End frames are DC -200 
treated steatite -plates are nickel -plated brass. Avail- 
able as a "single" type, the "S" capacitor has a plate 
spacing of .013' with a peak voltage rating of 850 
volts. Other spacings are available on special order. Square mounting studs 
tapped 4 -40 on 17/32" centers. Available with straight shaft, screwdriver shaft, 
or locking type screwdriver shaft. Single hole mounting types available on 

special order. 

Cat. 
No. 

Type 
No. 

Capacity per Section 
Man. Min. 

Plates 
per Sec. L 

148 -1 1558 15 2.3 6 53,64" 

148 -2 25S8 25 2.6 10 ' 5/1e" 

148 -3 35S8 35 2.9 14 1 '/n" 
148 -4 5058 50 3.2 19 1 °ÁI' 
148 -5 75S8 75 3.9 29 113ín" 
148 -6 100S8 100 4.5 38 147,64" 

For complete information on oll Johnson electronic components, write for your 
free copy of Components Catalog 977. 

STEATITE AND PORCELAIN INSULATORS 

Fracture resistant, dense molded and glazed for low moisture 

absorption. Stand -Off and Feed -Thru insulators designed with 
extended creepage paths for maximum voltage breakdown 
ratings. Types available with built -in jacks to accommodate 
standard banana plugs. Hardware is nickel plated - excellent 
for exposed applications. Write for full information. 

/ i 
E- F Dole n soil o>reipsa ray gs. gi4ee21 Wanied 
2220 Second Avenue S.W. Waseca, Minnesota For unusual engineering 

and technical employment 

Capacitors Inductors Knobs Dials Sockets Insulators Plugs Jacks Pilot Lights 
opportunities...write to our 
engineering department. 
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Hi -Fi Standards 
(Continued front page 55) 

Z24.11 -1954. Method for Free Field Sec- 
ondary Calibration of Microphones. -50¢. 
Z24.4 -1949. Method of Pressure Calibra- 
tion of Laboratory Standard Pressure Micro - 
phones.-75¢. 

RETMA 

SE- 101 -A. Amplifiers for Sound Equipment. 
-25¢. 
SE -103. Speakers for Sound Equipment 
-30¢. 
SE -104. Engineering Specifications for Am- 
plifiers for Sound Equipment. -25¢. 
SE -105. Microphones for Sound Equipment. 
-90¢. 
TR -107. Electrical Performance Standards 
for FM Broadcast Transmitters. -25¢ 
REC -I 34. Magnetic Recorders -Conditions 
for Measurements and Definitions. -30¢. 
*REC -146. Lateral Disc Recording Char- 
acteristic.-25c. 
TR -105B. Audio Facilities for Radio Broad- 
casting Systems -35¢. 
Attention is called to SE- 8- 5287 -3 "Tenta- 
tive RETMA Standard: Amplifiers for High 
Fidelity Equipment." which may be made 
available in revised form at a later date. 

Audio Engineering Society 

*TSA -I -1954. Standard Playback Character- 
istic for Lateral Disc Recording. -No 
Charge. 

National Assoc. of Radio and Television 

Broadcasters 

*Supplement No. 2 to NAB (NARTB). En- 

gineering Handbook" (Fourth Edition 1949), 

NARTB Recording and Reproducing Stand- 
ards. (June. 1953). -$1.00. 

Record Industry Assoc. of America 

Standard on Recording and Reproducing 
Characteristic. -No Charge. 

"The recording and reproducing character- 
istics of these are substantially equivalent. 

Note: Reference is also made to British 

Standard No. 1928:1955. "Gramophone 
Records. Transcription Disc Recordings. and 

Disc Recording Equipment" and to Armour 
Research Foundation, Bulletin No. 92, Mag- 
netic Recorder Licensee Service, "Magnetic 
Recording Standardization." 

SOURCES OF STANDARDS 

The Institute of Radio Engineers, Inc. 
1 East '79 Street 
New York 21, New York 

American Standards Association 
70 East 45th Street 
New York, New York 

Radio -Electronics Television Manufacturers 
Assoc. 

11 West 42nd Street 
New York, New York 

Audio Engineering Society 
P. 0. Box 12 
Old Chelsea Station 
New York 11, New York 

National Association of Radio & Television 
Broadcasters 

1171 North Street 
Washington 60c, D. C. 

Record Industry Association of America 
1 East 57th Street 
New York 22, New York 

Magnetic Recording Industry Association 
Room 1011 -444 Madison Avenue 
New York 22, New York 
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B.EGoodrich 

No more D. 0. A.'s for your product 
"Shipping damages resulting in loss 
ratios as high as 20% have been elim- 
inated with Texlite package cushioning 
material ", says Mr. Alfred D. Brown, 
packaging engineer for United Mineral 
and Chemical Corporation, Brooklyn, 
New York. 

"Whether the problem is to package 
and protect unfired ceramics or live war- 
heads" he continued, "the fact is when 
Texlite has been correctly engineered 
for a job, the user has discarded other 
types of cushioning and converted 
to Texlite exclusively. 

"Texlite differs from ordinary rubber- 
ized hair Cushioning in that it's a scien- 
tifically prepared industrial product. 

ELECTRONIC INDUSTRIES & Tele -Tech 

We can recommend, with complete 
accuracy, the exact amount of Texlite 
necessary for complete and total protec- 
tion thus reducing freight and pack- 
aging charges to a practical minimum." 

Texlite as a spiral -wound coil* requires 
25%a less thickness than flat- loaded rubber- 
ized hair -in terms of cubage is less 
expensive by a minimum of 8%. Engineered 
in this manner, Texlite will not mat 
down. It shows only 1/7 of the height 
loss of flat- loaded hair under the same 
weight, per each 1,000 hours tested. 

October 1956 

Mr. Brown is shown 
here with a sheet of 
Texlite which easily 
cuts to any shape 
with a paper cutter 
or sharp knife. If 
you wish, Texlite 
can be pre -cut to 
your specifications. 

Pa Pending 

If you would like to know more about 
Texlite, please write to the address below. 

B.F.Goodrich 

SPONGE PRODUCTS DIVISION 
DERBY PLACE. SHELTON. CONNECTICUT 
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10h Pressire 
PLASTIC 
LAMINATES 
for PRINTED 
CIRCUITS 

TYPICAL 
PRINTED 

CIRCUIT 
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PORTABLE 
RADIO CHASSIS 
USING 
FARLITE P -6308 

This much -wanted grade of paper -based 
plastic laminate is now available in 
substantial quantity. Through exercise of 
our special skills and manufacturing 
facilities, rigid U.S. Government and 
NEMA Standards are met, and are exceed- 
ed in every instance. Present users of our 
P-6306 laminate report excellent results, 
particularly in significant reduction of 
manufacturing costs. Use the coupon 
below to learn more about ... 

A RELIABLE PRODUCT 

A RELIABLE SOURCE 

FARLEY & LOETSCHER MFG. CO., DUBUQUE, IOWA 

Send Folder No. 1933 showing all FARLITE laminates. 

Send sample of FARLITE P -6308. 

NAMF 

FIRM 

ADDRESS 
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NEC Exhibitors 
(Continued from Page 611 

EXHIBITORS BOOTH NO. 

Norden -Ketay Corp., New York...44, 45 
North Electric Co., Galion, Ohio.229, 230 
Offner Electronics, Inc., Chicago... 79 
John Oster Mfg. Co., Racine, Wis.... 105 
Pacific Semiconductors, Culver City. 194 
Panoramic Radio Products, Inc., 

Mount Vernon, N. Y 198 
Perfection Mica Co., (Magnetic 

Shield Div.), Chicago 92 
Perkin Engineering Corp., El Segundo 234 
Phillips Control Corp., Joliet, Ill 166 

Photocircuits Corp., Glen Cove, N. Y. 64 

Pivan Engineering Co., Chicago...80, 81 

Plastic Capacitors, Inc., Chicago 10 

Polarad Electronics, Long Island City. 6 -A 
Polytechnic Research and Develop- 

ment Co., Brooklyn, N. Y 93, 94 

Potter and Brumfield, Princeton, Ind. 186 

Ramo- Woodridge Corp., Los Angeles 39 

Raytheon Mfg. Co., Waltham ..35, 36, 37 

Reeves Instrument Corp., N. Y 62, 63 

Rex Corp., West Acton, Mass 59 

Resin Industries, Inc., Santa Barbara 43 

Ridgway Engineering Associates,Chgo 15 

Ringland M. Kruger, Chicago...231, 232 

Robinson Aviation, Inc., Teterboro 
N. J 

139, 140 

Rotron Mfg. Co., Woodstock, N Y.. 228 

Rutherford Electronics, Culver City.. 182 

Sanborn Co., Cambridge, Mass 115, 116 

San Fernando Elect. Mfg. Co., San 

Fernando, Cal. 48 
Sequoia Wire Company, Chicago 128 

Servo Corp. of America, New Hyde 

Park, N. Y. 235 

Sigma Instruments, Inc., South Brain- 

tree, Mass. 153, 154 

Signal Corps Finance tr Accounting 
Officer. Accounting Office, TASSA, 

Philadelphia 25, 26 

Skydyne, Inc., Port Jervis, N. Y..... 51 

Sola Electric Co., Chicago 132, 133 

Sorensen Cr Co., Stamford, Conn....3, 4, 5 

Southwestern Industrial Electronics, 
Houston 40, 41 

Sperry Gyroscope Co., A Div. of Sperry 
Rand Corp., Great Neck, N. Y.. 158, 159 

Sprague Electric Co., North Adams, 

Mass. 145, 146, 147 

R. Edward Stemm, Chicago 179, 180 

George Stevens Mfg. Co., Chicago.. 130 

Strat- O -Sáal Mfg. Co.. Chicago.... 9 

Superior Electric Co., Bristol. Conn. 
188, 189, 190, 191 

Surprenant Mfg. Co., Clinton, Mass. 
160, 161 

Technicraft Labo,-atories, Inc., 

Thomaston, Conn. 199 
Technology Instrument Corp., Acton, 

Mass. 117. 118 

Tektronix, Inc., Elmwood Park, 111 192, 193 

Tel- Instrument Electronics Corp.. 

Carlstadt, N. J. 98. 99 

Telonic Industrias. Beach Grove, Ind. 23 

Tensolite Insulated Wire Co., Inc., 

Tarrytown, N. Y 108 

Initek Coro., Pasad?na, Calif 37 -A 

U. S. Engineering Co.. Inc.. Glendale 129 

Varian Associates, Palo Alto, Calif. 
124, 125 

Victor Adding Machine Co.. Chicago 174 

Vector Electronic Co., Los Angeles.. 144 

Vectron, Inc., Waltham, Mars...106, 107 

Vitramon, Inc., Bridee^ort, Conn.... 177 

Waterman Proaucts Cn., Inc.. Phila. 70 

Waters Mfn. Co.. Waltham. Mass... 169 

Waveline, Inc., Cat.lwell, N. J. 173 

Weckesser Co., Chicago 217 

Weston Electrical, Newark, N. J...74, 75 

INDUSTRIES & Tele -Tech October 1956 

www.americanradiohistory.com

www.americanradiohistory.com


PRD DRY -TYPE LOW -LEVEL 
MICROWAVE CALORIMETER 
Invaluable for any precise low 
level measurement or power 
monitoring in systems. Unique, 
because it measures low micro- 
wave power with primary stan- 
dard accuracy by means of ther- 
mocouples. No troubles with 
fluids, pumps or thermometers. 
Easy to use, accurate, rugged 
and reliable. Indicates average power regardless of modula- 
tion. Provision for null indication against standard do power. 
TYPE 666 FREQUENCY RANGE: 18 to over 75 kmc /s ERROR: Because 
the intrinsic error is less than ±1 % plus ±20 µw thermal drift, the 
combined error including instrumentation can be held to within i-3 %. 
Good approximations can be achieved within one time constant (1.5 to 
2 minutes) POWER RANGE: From 30 µw to at least 1 watt cw 

SENSITIVITY: 35.40 µv /mw (calibrated for each instrument) MAX. 
VSWR: less than 1.2. 

PRD HETERODYNE 
FREQUENCY METER 
Especially useful for 
precision measure- 
ments of microwave I ,:. 
frequencies where 
accuracy combined tr 
with range is re- 
quired. Takes the I 
place of several = 
cavity type meters 
each of which usually has a more restricted frequency 
range. Unlike other heterodyne frequency meters, Type 
504 is simple to use. Both CRT and aural presentation are 
available as well as a new exclusive interpolating dial 
which saves time and avoids ambiguity. Lightweight, 
therefore advantageous for field testing of transmitters, 
receivers and signal generators. Will deliver a signal of 
precisely known frequency at the RF input connector 
when used as a calibrating instrument. 
TYPE 504 FREQUENCY RANGE: Measures 100 to over 10,000 mc/s. 
Generates 500 to 900 mc/s and harmonics INTERPOLATION ACCU- 
RACY: 0.03% or better INPUT SENSITIVITY: -30 dbm at 500 me /s 
and above CALIBRATION REFERENCE: 5 and 50 mc/s quartz crystal 
standards. 

KEEP PACE WITH PRD PROQURSLIST! 

PLACE YOUR NAME ON 

Important 
Information 

for your 
data files - 

PRD REPORTS 

1.1 A Wideband sweep 
Generator for Both 
VHF and UHF Tele- 
vision 

1-2 Ridged Waveguide 
-A Transmission Sys- 

tem for a Wider Fre- 
quency Range 

1 -3 Metallized Glass 
Microwave Attenuators 

1.4 Microwave Power 
Measurements 

2.1 Noise Figure and 
Some Measurement 
Aspects 

2 -2 Frequency Mea- 
surement Devices 

2 -3 Precision Mea- 
surements with 
Slotted Sections 

2-4 Impedance Con- 
siderations in Crystal 
Mixers and Their Ap- 
plication to UHF Tuner 
Design 

3.1 Microwave Detec- 
tors for Measurements 
of Relative Power 
Levels 

3-2 Impedance Mea- 
surements in the 50- 
1000 MC/SEC Range 
with a New Standing 
Wave Indicator 

4.1 Microwave Attenu- 
ation Measurements 

4 -2 A New Metal Film 
Resistor -the Polyohm 

4.3 Millimeter Waves 

136 -PAGE CATALOG 
Complete data on PRD 

Instruments with notes 
on theory and applica- 
tions. 

RESEARCH 
202 TILLARY STREET, BROOKLYN 1, NEW YORK 

Telephone: ULster 2 -6800 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

Midwest Soles Office: 
1 SOUTH NORTHWEST HIGHWAY, 
PARK RIDGE, 111.- TAlcott 3 -3174 

Western Sales Office: 
737 -41, SUITE 7, NO. SEWARD ST. 

HOLLYWOOD 38, CAL. -HO -5 -5287 
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True Hermetic Sealing 
assures Maximum Stability 

;AMPERITE 
RELA YS und REGULA TORS 

.{ 
114v.. 

AMPERIV 
DELAY 
RELAY 

rill lt 
STANDARD 

PROBLEM? Send for 
Bulletin No. TR -81 

Simplest Most Compact Most Economical 

Thermostatic DELAY RELAYS 
2 to 180 Seconds 

Actuated by a heater, they operate or. A.C., D.C., 
or Pulsating Current. 
Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes. 
SPST only - normally open or normally closed. 

Amperite Thermostatic Delay Relays are com- 
pensated for ambient temperature changes from 
-55° to +70° C. Heaters consume approximately 
2 W. and may be operated continuously. The units 
are most compact, rugged, explosion _proof, long- 
lived, and - inexpensive! 
TYPES: Standard Radio Octal, and 9 -Pin Miniature 

Also - Amperite Differential Relays: Used for auto- 
matic overload, under -voltage or under -current protection. 

MINIATURE 

BALLAST REGULATORS 
Amperite Regulators are designed to keep the current in a circuit 
automatically regulated at a definite value (for example, 0.5 amp.) 
... For currents of 60 ma. to 5 amps. Operate on A.C., D.C., Pul- 
sating Current. 

é r 
I M 

3 

3 

2a 

10 
VOLTAGE OF 54V 

BATTERY 6 CHARGER 
VARIES APPROX 

WITH AMPEIIT{ 
VOLTAGE VARIES 
ONLY 

TG3l TO 
50% 2% 

Hermetically sealed, they are not affected by changes in altitude, 
ambient temperature (-55° to +90° C.), or humidity ...Rugged, 
light, compact, most inexpensive. 

Write for 4 -page Technical Bulletin No. AB -51 

AMPERITE CO., Inc. 
561 Broadway, New York 12, N. Y. 

Telephone: CAnal 6.1446 
In Canada: Atlas Radio Corp., Ltd. 

560 King St., W., Toronto 2B 

Potting Methods 
(Continued from page 65) 

2. Molded Alkyd 422 -base in- 
sulator and terminal board. 

3. Vacuum impregnation of as- 
sembly with Minnesota Mining 
Scotchcast LV epoxy resin. 

The following measurements were 
then made with a typical assembly 
using the above materials. Wire 
insulation appeared to be relatively 
unimportant. 

These coils have been successfully 
subjected to various military en- 
vironmental test specifications, such 
as MIL -E -5272 and SC -D- 15914. 

Fig. 3: Impregnating and baking equipment 

The actual parts required to com- 
plete a typical assembly are shown 
in Fig. 2. One of the obvious prob- 
lems is the one of preventing the 
potting material from filling the in- 
side diameter of the coil form. This 
must be left open for the adjustable 

132 For product information, use inquiry card on page 113. 

Individual inspection 
and double-checking 
assures top quality 
of Amperite products. 

ELECTRONIC 

Fig. 4: Universal coil winding equipment 

iron core used to vary the coils' 
inductance. This problem is solved 
by placing a Teflon plug in the hole 
during the potting process. After 
potting, the plug is simply removed 
since the epoxy resin will not ad- 
here to the Teflon. During the pot- 
ting procedure, the coil assembly 
with terminals facing upward, is 
submersed in the liquid potting 
compound in a chamber capable of 
being evacuated. The epoxy com- 
pound is maintained at 135° F. Two 

(Continued on page 134) 
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Excellence in Electronics 

\ J 

Best - Selling 20- Second Spot 

1. This is the famous Raytheon KTR -1000A microwave 
relay -just one in the biggest line of TV microwave 
relays In the industry. 

2. Available in rack mounted or portable, 100 milli - 
watts or one watt at 6000 and 7000 mc; and 100 milli. 
watts in portable at 13,000 mc. 

3. Four light, compact, portable units, total weight 
only 162 lbs., ideal for remotes. Provide simultaneous 
transmission of high fidelity audio with full NTSC 
color or monochrome video. 

4. As STL's too, Raytheon links provide reliable, low. 
cost operation, with either portable or rack mounted 
equipment. 

6. These and many other advantages add up to one 
big FACT- Raytheon KTR links outsell all competitive 
makes. 

6. For full details, please write Raytheon Manufactur- 
ing Company, Equipment Marketing Department, Wal- 
tham 54, Mass., Dept. 6120. 

See Raytheon's exhibit at Rooms 659 -660, at the USITA Show; Conrad Hilton Hotel, Chicago, Ill. -Oct. 15 -17 
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DI- FORMED PAPER TUBES IMPROVE YOUR COILS 

...SAVE MONEY AND PRODUCTION HEADACHES 

HERE ARE THE FACTS 

Di- Formed Tubes feature a special patented Precision Paper Tube 
construction which produces a completely ridgeless surface, thus 
eliminating wire pile up and resultant coil shorts. 

Side walls are straightened under pressure during the winding 
operation. The bow being thus controlled permits a perfect fit 
between mandril and tube as provided by Precision's low -cost 
Related Mandril Service. 

Under the Related Mandril Service, Precision supplies the coil 
manufacturer with accurately ground steel or aluminum mandrils 
at a price comparable to commonly used unsatisfactory wood or 
undersized steel mandrils. This is not a profit- making service. Its 
sole purpose is to give the coil manufacturer these advantages: 

1. Provide proper tube support. 
2. Facilitate stacking operations. 
3. Prevent coil collapse. 
4. Save machine and operator fatigue. 
5. Permit a smaller core, thus decreasing coil size 

and eliminating pressing. 

Get full details on Precision Di- Formed Tubes and Related 
Mandril Service. Write, wire or phone today. 

Sales Representatives in: 

Illinois; Indiana; Iowa; Wisconsin; Missouri; Minnesota: Chicago, Illinois, 
ARmitage 6-5200. 

Indiana; Southern Ohio: Logansport, Indiana, Logansport 2555. 
Northern Ohio: Cleveland, Ohio, ATlontic 1 -1060. 
New England: Framingham, Massachusetts, TRinity 3.7091. 
Delaware; Washington, D. C.; Maryland; New Jersey; Metropolitan New York; 

Eastern Pennsylvania; Virginia: Jersey City, New Jersey, Swarthmore 5.2480. 
Upper New York: Syracuse, New York, Syracuse 4 -2141. 

CANADA: Montreal, Quebec, Canada, Walnut 0337. 

MEXICO: Mexico 6, D. F., Telephone: 35- 06 -18. 

PRECISION PAPER TUBE COMPANY 
20,57 West Charleston Street, Chicago 47, Illinois 
Plant No. 2: 1 Flower Street, Hartford, Conn. 
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evacuating cycles are employed. 
Both are at a value of 29 in. of 
mercury. The first is for 45 min- 
utes. The second is continued until 
bubbles cease emerging from the 
coil assemblies. 

After the impregnation, the cans 
are wiped clean and cured in an 
oven for 2 hr. at 225° F. After 
cooling, the Teflon plugs are re- 
moved and the iron cores are 
threaded into place. The conven- 
tional electrical test procedure is 
applied at this point. It is especial- 
ly important that the shield can of 
the coil assembly be grounded dur- 
ing the electrical tests to detect 
flaws in the potting techniques 
which may have caused a crack in 
the epoxy. If the crack extended 
between the winding and the can, 
we would have an undesirable mois- 
ture trap. For less critical end 
applications, coils which have small 
defects in potting can be salvaged 
by subjecting them to a vacuum im- 
pregnation in Dow Corning DC200 
silicone fluid. The DC200 will fill 
the crevices to prevent the entry of 
moisture. The DC200 should be of 
200 centistokes viscosity. Fig. 3 

illustrates the simple impregnating 
and baking equipment. Fig. 4 re- 
veals the winding operation. 

Coast Firm Grows 
Telecomputing Corp., Burbank, 

Calif., has acquired Brubaker Elec- 
tronics, Inc., of Culver City, manu- 
facturer of electronic components 
and systems. Brubaker will be op- 
erated as a wholly -owned subsidi- 
ary by Telecomputer. All outstand- 
ing Brubaker shares of stock were 
exchanged for Telecomputer stock. 

Elected Chairman 
William C. Foster, Executive 

Vice President of Olin Mathieson 
Chemical Corp., New York, has 
been elected Chairman of Reaction 
Motors, Inc., of which he had been 
a Director. Olin Mathieson has 
been associated with Reaction in 
the field of supersonic aircraft and 
guided missile propulsion. 
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Spirqftl Coaxial CaM 

with exceptional 
Community Antenna System 

characteristics 

Spirafil coaxial cable was developed by 
Phelps Dodge as a companion cable to 
Styroflex coaxial cable. It is particularly 
adaptable to use in community antenna 
systems. For this purpose, it has a number 
of outstanding features -no radiation, low 
attenuation, excellent frequency response, uni- 
form electrical properties over wide tempera- 
ture variations and unlimited operating life. 

Spirafil is one of that select group of 
cables assigned the highest life expectancy 
rating. 

These special Spirafil characteristics, to- 
gether with the economical cost of the 

cable, also make it suitable for certain appli- 
cations in VHF, UHF and microwave com- 
munications circuits. 

Spirafil cable is manufactured in 1000 - 
foot, continuous lengths without joints. A 
Habirlene (polyethylene) jacket is supplied 
for protection against corrosion when the 
cable is to be installed in underground 
ducts, under water, or buried directly in 
the ground. 

. * * 

For special bulletin describing this unique 
coaxial cable, or inquiries about specific 
applications, write Dept. HF -1. 

PHELPS IIIIBßEIIIIPPER P 
CORPORATION 

300 PARK AVENUE. NEW YORK 22, N. Y. 
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.fitaier 
4l6UT ONE QUALITY ONLY 

THE BEST: 
A FIRST CLASS TOOL TO DO A FIRST CLASS JOB! 

For over sixty years, American Beauty electric 
soldering irons have been setting the standard of 
performance by which all others are judged. With 
American Beauty there are no second or third grades. 

The wide assortment includes more than twenty 
models. In wattages from 30 to 550 and tip diameters 
from one -eighth inch to one and one -eighth inches. 

Diamond or chisel point. 

IN ADDITION TO OUR REGULAR TIPS, SPECIAL SHAPES AND SIZES 

ARE AVAILABLE IN VARIOUS SHANK DIAMETERS AND LENGTHS. LET US 

KNOW YOUR REQUIREMENTS. 

AMERICAN ELECTRICAL HEATER CO. 

Detroit 2, Michigan, U.S. A. 

Ilmerican Beauty 
ELECTRIC SOLDERING IRONS 
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Magnetic Amplifiers 

(Continued from page 67) 

Ed + Ir mie Rd 
R1 - 

(1 -A E, /2 E.) (E./R1) 
-I1 mie -I, [1- (e/2)1 

Using eq. (6), Es is found to be 

e Ed /Rd E. - (A E. /E.) - E 

Ed + I1 mm Rd (10) 
(1 -A E. /2 E) Il 

/R1) 

This is an eq. for E, as a func- 
tion of I2 with all other quantities 
known. The eq. shows that an in- 
crease in I2 requires an increase 
in supply voltage. I2 will approach 

260 

240 

Ñ 
O 
ÿ- 220 

W o 
J200 
o 

et. 
180 

160 

ALLOWABLE 
CHANGE IN I2 

/ EXPERIMENTAL / / / 

/ / i / / 

0.628 0.632 0.636 0.640 
REFERENCE OUTPUT, 12 (MA) 

Fig. 5: Accuracy test results 

a limiting value which requires a 
supply voltage of infinity. Thus, 
the current output of this type of 
reference is limited, but it may be 
increased by increasing e, reducing 
DE, /E making I1 min smaller or 
using a different diode. If the 
reference is being designed for 
maximum output current, a plot of 
E, versus I2 may be made and the 
largest practical value of I2 selected 
from the curve. 

Eq. (10) shows that E, /R1 has 
a minimum limit. If E, /R1 becomes 
small enough that 

(1 - AE. /2E.) (E. /R1) - I1 mtn < O 

then I2 or E, will have to be nega- 
(Continued on page 138) 
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THE LATEST 

NEWS ON 

POSTFORMED 

PH ENOLITE 
Manufacturers slash assembly time, eliminate rejects, 

improve products with PHENOLITE parts postformed 

by NATIONAL 

Production speeded, unit costs reduced -from plant after 
plant comes news of big profits and savings through the 

use of PHENOLITE parts postformed by National. 

Reasons for their cost -cutting efficiency are: (1) National 
makes PI-IENOLITE in many grades with combinations 
of service properties unmatched in any other type of 
material, and (2) National's applications engineers 
and fabricators are experts at adapting PHENOLITE to 
specific requirements. We can help you all the way from 
development of a material- through design -to the 
delivery of fully fabricated parts. 

Want to simplify design and speed production? 
It will pay you -in reduced unit costs or in product 
improvement at no added cost -to explore the advan- 
tages of special, ready -to -use PHENOLtre parts post - 
formed by National. Send us the problem that's nag- 
ging you -and be sure to ask for our new 16-page 
Catalog on PHENOLITE and other National products. 
We'll send it promptly, without obligation. Simply 
write Dept. F -10- 

NATIONAL 
VULCANIZED FIBRE CO. 
WILMINGTON 99, DELAWARE 

In Canada: National Fibre Company of Canada, Ltd. Toronto 3, Ont. 

VULCANIZED FIBRE PHENOLITE LAMINATED PLASTIC NATIONAL NYLON 

PEERLESS INSULATION KENNETT MATERIALS HANDLING RECEPTACLES VUL -COT 

WASTEBASKETS LESTERSHIRE TEXTILE BOBBINS VULCOT PRODUCTS FOR THE HOME 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

R. F. Bogart, one of National's staff of applications cneintcrs, .shown 
holding a postformed copper clad PHENOLITE printed circuit. 

Reverse bends and small radii - 
toughest problems in forming - 
were involved in shaping this 
spring- action, snap -on cover 
for a switch voltage changer. 
National's postforming techni- 
cians used PHENOLITE C -534 -F 
to achieve a II ¡" radius bend. 

Corrugated, bent, and punched 
after forming, this insulator had 
to be made of extraordinary 
stock to withstand unusual 
stresses. National made use of a 
double die and PHENOLITE 
C -534 -F to form the corrugated 
component without cracking or 
fracturing the piece. 

Bending and drawing in one oper- 
ation were difficulties faced in 
forming this bus bar joint cover. 
National ended the trouble by 
using PHENOLITE X- 114 -A. 
PHENOIITE can be formed or 
deep drawn easily- without 
damage to the material and 
without expensive dies. 
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To the engineer who likes 
to blaze --ricr trails... 

Six inch long compressor - 
turbine assembly in a midget 
AiResearch air expansion 
refrigeration unit which 
operates at 100,000 r.p.m., can 
drop temperature more than 
600° F. in a second. 

8 

Great engineering advances are 
now taking place in America, 
and The Garrett Corporation is 
playing a vital part in making 
them possible. 

Reason for our important role 
is the forward looking approach 
of our engineers, who develop 
new solutions for industry as 
needed. If stimulating assign- 
ments and recognition are what 
you're looking for, you'll enjoy 
working with us. And if you like 
pleasant living, too, our plants 
are located in the most desirable 
areas in America. 

All modern U.S. and many 

foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration 
systems, pneumatic valves and 
controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, 
cabin pressure controls, heat 
transfer equipment, electro- 
mechanical equipment, elec- 
tronic computers and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 
Mr. G. D. Bradley 

THE GARRETT CORPORATION 
9851 S. SEPULVEDA BLVD.. LOS ANGELES 45. CALIFORNIA 

DIVISIONS: 

A/RESEARCH MANUFACTURING. LOS ANGELES A/RESEARCH MANUFACTURING. PHOENIX 

AIRESEARCH INDUSTRIAL REX AERO ENGINEERING 

AIRSUPPLY AIR CRUISERS AIRESEARCH AVIATION SERVICE 
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tive. This is not possible in the 
reference circuit being discussed. 
The minimum limit of E. /R1 is 
then 

I, min 
E.,Iß, - (1 - DE. /2E.) (11) 

The limit on E, /R1 also places a 
limit on the accuracy obtainable 
from this type of reference circuit. 
Substitute eq. (11) into (4) to get 

AE./E, 
e = (12) 

1 + 
(1 - AE./2E. Ea 

I, m,n / Rd 

Eq. (12) is the minimum value of 
E for given supply voltage variation 
and diode characteristics. 

After E, has been selected, R1 

can be calculated from eq. (6). R2 

is then found by using eq. (9). 
The reference components 111 . 

and R2 have now been found. A 
check must be made to determine 
if I,. max will be exceeded when E, 
is at its maximum value, E, max. 

This is done using eq. (1). The 
known value of E, max is substituted 
for E. and the magnitude of Il 
calculated. If I1 is less than I1 max 

for the diode, its rating will not be 
exceeded. In a few cases the maxi- 
mum calculated current might be 
greater than II max and the design 
must be altered. 

The maximum current through 
the diode can be reduced by de- 
creasing e, which also makes the 
reference more accurate. In eq. (6) 
this has the effect of decreasing 
E, /R1. R1 will now be greater for 
any value of E,. The design pro- 
cedure described previously is then 
repeated and I1 again checked at 
maximum supply voltage. If neces- 
sary a further adjustment in s can 
be made. 

If the value of E, has been fixed, 
there is a simpler procedure for 
limiting L. R1 and R2 will be se- 
lected so that when E, is at E, min 

or E, max, L. will be at I1 min or 
II max respectively. Solve eq. (1) 
for R2 giving 

Ed R, RI Rd It 
R. 

E. - Ed -II, (R1 + Rd) (13) 

Into eq. (13) substitute E. max and 
Il max for E, and Il, resulting in one 
eq. Then form a second eq. by sub- 
stituting E. min and Il min. From 
these two eq. eliminate R2 and solve 
for R giving 
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I:,, (I: - 1:. ,1,) 
(1, ,, 1:, ,x - I, ,,,.,x E, ,,,) 

Ii, (14) 

After solving for R1i substitute R1 
and either E. and I1 ,,,a or 
E, a,t and 11 ,,,i into eq. (13) and 
solve for R. These values of R1 
and R2 allow operation of the diode 
over the current range of I1 ,,,la to 
It 1111,x 

Both of the last two design pro- 
cedures cause R1 to be increased 
and a to be reduced. The diode will 
be restricted to work within its 
current rating, but I_ will be re- 
duced as a consequence. These 
methods need to be applied only 
when the original design method 
causes the current rating of the 
diode to be exceeded. 

Temperature Compensation 

An increase in ambient tempera- 
ture has the effect of increasing 
the breakdown voltage. Although 
some silicon diodes now on the mar- 
ket have very low temperature co- 
efficients of breakdown voltage, a 
typical value for many silicon 
diodes is an increase in voltage of 
about 0.1 % / °C. This is usually 
constant for most practical pur- 
poses over operating temperatures 
of -55 to ± 100 °C, but will de- 
pend on the diode being used. Rd 
changes very little with tempera- 
ture as can be seen by the slope of 
the curves in Fig. 2 remaining con- 
stant with temperature. 

One method of correcting the 
output for changes in ambient tem- 
perature is to place a resistor hav- 
ing a positive resistance tempera- 
ture coefficient in series with the 
load. As the temperature and Ed 
increase, the resistance in series 
with the load also increases, main- 
taining constant load current and 
voltage. 

The change in R., necessary to 
maintain I. constant as Ed changes 
with temperature must be found. 
Solve eq. (2) for R... 

"'tittle:, Ra + Ra It, - 12 R, Mt Ilì_:_ 
1_ (R, + lì,,) 

Assume Ed changes by an amount 
due to a known temperature 

change. Let R. change by an 
amount AR_ to balance the above 
equation so L. does not change. 

(Continued on page 140) 

KLEINS 
For Every Electrical Need 

By using the plier exactly suited to the 
job, work improves and time is saved. 
There is a style and size of Klein Plier 
made to meet every need of linemen, 
electricians, good workmen everywhere. 

The name Klein has stood for the finest 
pliers for a century ... that's why Klein 
is the standard of comparison by which 
other pliers are judged. Be sure your 
order for pliers specifies Kleins. 

201 201 -NE 213 -9NE 

301 203 301 -6P 

301 -6 -5CP 317 305 

FREE 

Pocket Tool Guide 
Send for this Pocket Tool 
Guide listing Klein Pliers 
and giving valuable in- 
formation. 

220 

NEW COIL SPRING PLIERS 

202 

Many Klein Pliers are available with 
a coil spring set close to the hinge. 
The spring is guaranteed for the life 
of the plier. It always keeps the laws 
in open position and frees the inside 
of the handles of any obstruction. 

Ask your supplier 
Foreign Distributor: International Standard Electric Corp., New York 

"Since 1857" 

Mathias &Sons 
Chicago, lll., U.S.A. 

1200 McCORMICK ROAD CHICAGO 45, ILLINOIS 

Established 1857 
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CONTACT Cfopard NOW 

Coils and Sub -Assemblies! 
Years of electronic manufacturing experience, unique engineering "know how" and months 

of planning, tooling and testing have preceded our production runs of finest quality COLOR TV 

coils, windings and sub -assemblies for some of America's largest radio and TV concerns. 

Enlarged facilities, a seasoned staff of trained skilled workers and the latest in automatic 

production equipment now permits us to supply a few more manufacturers with precision RF 

windings and sub -assemblies for critical TV circuitry. 

Can you use some of our experience in the design, development and production of TV color 

coils? If so. write or wire us your problems or requirements, TODAY, and we will be happy to help. 

CLIPPARD PC -5 
Automatt Capacitance Comparator 

Automatic Resistance Comparator 

ClJppdrd 
INSTRUMENT LABORATORY, INC. 

7378 -T Colerain Road, Cincinnati 24, Ohio 

SPEED Testing and Production 
with these Unique Instruments 
that "THINK FOR THEMSELVES!" 

If you would like to speed the checking, 

matching or grading of capacitors and re- 

sistors at your plant or laboratory, or auto- 

matically check specific circuitry, write for 

details of the CLIPPARD PC -5 and PR -6 

Automatic Capacitance and Resistance Com- 

parators shown at the left. Both are of finest 

laboratory quality made for millions of cycles 

of trouble -free operation and are accurate up 

to ±1%. In your plant or laboratory, used 

individually or incorporated into automatic 

work operations, they will soon pay for 

themselves. 

Write, also for litera- 
ture describing these 
other aids to automa- 
tion - Clippard Minia- 
ture Air Cylinders, 
Valves. Manifolds. Fit. 
tings and Accessories. 

Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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R2+AR2= 
I: (R1 + Rd) 

E, Rd+(Ed+AEd) R, -Is Rt Rd 

Subtracting R2 from both sides 
leaves 

DEd Rr 
(15) AR2 = 

Is (R1 + Rd) 

Rd and AEd are found when testing 
the charactertistics of a diode. I2 
and R3 are known from the design 
of the reference. í1R2 is then known 
for the temperature change which 
caused DEd. This gives the neces- 
sary change in compensating re- 
sistance per degree change in am- 
bient temperature. A positive tem- 
perature coefficient resistor that 
changes resistance at this rate can 
be selected. The compensating re- 
sistor is placed in series with the 
load. The load resistance is ad- 
justed so that the sum of these two 
resistors equals the calculated value 
of R2 at room temperature. 

Since the magnitude of R2 is go- 
ing to vary with temperature, the 
design must be checked to see that 
this variation is small enough not 
to cause any adverse effects in the 
operation of the reference. In par- 
ticular, Il max and I, ,,,n should be 
checked at the temperature ex- 
tremes. It will be found that in 
most cases there is no appreciable 
change in the operation of the 
reference. 

Design Steps 

1. e, I2, and .1E, /E, should be 
known. 

2. Select diode to be used and 
determine Ed, Rd, II max, and II mf,. 
The ratio of breakdown voltage to 
incremental resistance of the diode 
after breakdown is an important 
characteristic to consider in deter- 
mining how suitable a diode will be 
for reference use. Diodes with 
higher ratios are better for refer- 
ence applications. 

3. Solve eq. (6) for E, /R1. 
4. Find E. as a function of I2 

from eq. (10). E, is then selected 
for the desired value of I2, 

5. Calculate R1 from eq. (6). 
6. Calculate R2 using eq. (9). 
7. Check to see that II.. is not 

exceeded at the maximum value of 
supply voltage by using eq. (1). 

8. If I3 mar is exceeded, it may be 
reduced by reducing a or by select- 
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ing new values of R1 and R2 from 
eq. (13) and (14). 

9. The change in R2 necessary 
for temperature compensation is 
found from eq. (15). A positive 
temperature coefficient resistor can 
then be selected for the compensa- 
tion. 

10. Using eq. (1), calculate IL 

at the temperature and voltage ex- 
tremes to make sure the diode re- 
mains in its proper operating range 
after temperature compensation. 

Diode Selection 

Two diode characteristics impor- 
tant to reference operation are Ed 
and R,I. Their effect can best be 
seen in eq. (4). 

E - DE./E. 
1 + (R1 /E.) (Ea /Rd) 

Ed and Rd appear as a ratio. An 
increase in Ed /Rd will allow smaller 
values of e and smaller values of 
R, /Ea. This will provide a refer- 
ence having greater accuracy and 
more output current. Diodes se- 

100 

80 

60 

c- 
40 

z 

-40 

60 

-2 -1 o 
PERCENT ERROR IN OUTPUT CURRENT, 12 

Fig. 6: Ambient temperature error 

lected for reference use should have 
a value for Ed /Rd as large as pos- 
sible consistent with the other re- 
quirements for the reference. It 
has been found that diodes having 
low breakdown voltages will have a 
higher value of Ed /Rd than diodes 
having a higher breakdown voltage. 

A Practical Design 

To test the design equations de- 
rived, a practical diode voltage 

(Continued on page 142) 

2 

engineers ... physicists 

[JL%&) opp ortu h[fìes a 
MOT0POLA in Roo* 
_ r - - ;t 

-yl MOTO 
er.rwacH i esEl 1.111 

LAX 
II.N f 

.îú íif' 

WORK IN A VACATIONLAND 
(your family will love year -round outdoor living) , 

WHILE YOU ADVANCE YOUR CAREER 
are two of the country's newest and most complete 

Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi -Conductor Division. Both offer 
outstanding career advantages ... (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories ... with liberal employee benefits, including an attrac- 
tive profit sharing plan and association with men of the 
highest technical competence. 

Salary levels are open and commensurate with ability. 
You'll like working with Motorola in Phoenix, where there s 
room to grow and it's fun to live. 

MOTOROLA IN PHOENIX HAS OPENINGS FOR: 

Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 
Research Laboratory 
Microwave Antennas 
Pulse and Video Circuitry 
Radar Systems Design 
Circuit Design 
Electro- Mechanical Devices 
Systems Test 
Transistor Applications 
DRAFTSMEN 

for above positions write to: 
Mr. R. Coulter, Dept. C 
3102 N. 56th St., 
Phoenix, Ariz. 

Semi- Conductor Division 
Transistor Application 
Transistor Devices 
Solid State Physics 
Physical Chemistry 
Metallurgical Engineering 
Production Engineering 
Transistor Sales Engineering 
Electrical Design and Layout 

for above positions write to: 
Mr. V. Sorenson, Dept. Ç 
5005 E. McDowell Rd., 
Phoenix, Ariz. 

Excellent opportunities in RIVERSIDE & CHICAGO, too 
RIVERSIDE, CALIF., Exceptional openings in 
M i l i l cvy Opera( ion Analysis, Analog Computor 
Flight Simulation, Digital Computor Analysis, 
M icrowaveSystema,Servo Mechanisms, Missile 
Systems, Aerophysics. 

Write to: 
Mr. C. Koziol, Dept. C 

P 0 Box 2072 
Riverside, California 

CHICAGO, ILL., Challenging positions in Two - 
Way Communications. Microwave, Radar and 
Military Equipment, Television (Color). Radio 
Engineering, Field Engineering, and Sales 
Engineering. 

Write to: 
Mr. L. B. Wrenn, Dept. C 
4501 Augusta Blvd. 
Chicago 51, III. 

MOTOROLA 
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40 00/ increase in accuracy on 
0 all models of Gertsch 

STANDARD RATIO TRANSFORMERS 
(Precision AC Voltage Dividers) 

For complete 

information 

contact your nearest 

Gertsch 

representative 

or... / 
\y. 

Rat i oTra n * model 10 shown 
Now a selection from 22 models of Gertsch 
RatioTrans with improved performance: 
ACCURACY (terminal linearity) : 0.001% of input 
in all models. 
RESOLUTION: better than 0.00001% of input 
in some models. 
PHASE SHIFT: dependent on frequency and ratio 
setting but very small. 
Models available to meet military specifications. 
Choice of manual or automatic (both 
motor driven and stepping switch) models. 
*Trademark 

GER-BCH 
GERTSCH PRODUCTS, INC. 
11846 Mississippi Avenue 
Los Angeles 25, California 

Welwyn 
Now Offers 

leaders in the field of high 
stability deposited carbon resistors 

VITRIFON 
Vitreous Enamelled 
Miniature Capacitors 

Tolerances: 
±20 %, ±10 %, ±5% and -*2 % 

( ±0.5 uufd at low values) 

Max. Ambient Temperature: 
150' Centigrade 

Values: 
18 to 1000 uufd 

Temperature Coefficient: 
Substantially zero - with spread of 

±40 parts /million /degree C 

Power Factor at 1 mc: 
better than 0.001 

Manufactured in England and Canada 

For complete data and specifications write to Dept. OK.8. 

Welwyn International, 
3355 Edgecliff Terrace, Cleveland 11, Ohio 

Inc. 

reference will be made. The follow- 
ing conditions are arbitrarily set up 
to be used in the design. 

Supply voltage will vary ±20 %. 
Error in output due to supply 

voltage variations is to be i-1 %. 
Output current is to be as large 

as practical. 
Ambient temperature range is 

-55 to +90 °C. 
Diode to be used is type 1N138A. 
Diode characteristics are deter- 

mined from test data taken on this 
diode. Ed and Rd are found to be 
35.4 v. and 1020 ohms respectively. 
Noise ended at about 0.2 ma, so to 
be safe let Il min equal 0.5 ma. Il max 

is determined from the maximum 
allowable power dissipation for the 
diode at 90 °C and is 1.5 ma. 

Using eq. (6) solve for E. /R1 

e Ed/Rd 
_ 

(A1:./ E.) - e 

e = 0.02 

E./E. = 0.4 
Ed = 35.4 V. 

Ra = 1020 ohms 

The result of the calculation is 

E. /R, = 1.83 X 10 -' v./ohm 

Eq. (10) is then used to find E. as 
a function of I2. 

F. = e Ea/ltd 
(AE./E.) - e 

Ed + I, min Rd 

(1- 
ItOEt 2EÌ) 

IE/R(e/2)1 

e = 0.02 It min = 0.5 X 10-' amps 

P a = 35.4 V. AE./E. = 0.4 

Ra = 1020 E./R, = 1.83 X 10'' 
aims v. ,ohm 

The resulting equation is 

66.3 X 10 -' 
E. - 

0.973 X 10 -' I) 

E. versus I2 is shown plotted in 
Fig. 4. The choice of E. will be 
determined by design requirements. 
An arbitrary value of 200 v. will be 
selected for this design. I2 from 
Fig. 4 is then 0.64 ma. 

R1 can now be calculated using 
the value previously found for 
E. /R1. 

R, _ 
E. 200 

1.83 X 10-' 1.83X10 -' 

Rt = 109 X 10' ohms 

For convenience in obtaining a re- 
sistor, let R1 = 110 x 103 ohms. R2 
is found using eq. (9). 
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Ed +Ii min R,, 

L. min /It, - Ed /R, - I, mi. lI + (Rd /ß.l)1 

Rs = 56.5 X 10' ohms 

The reference circuit components 
have now been determined. A check 
must be made to be sure It ,,,,,, of 
1.5 ma will not be exceeded. Eq. (1) 
is used and E, ,,,,,, = 240 v. substi- 
tuted for E,. 

ß,1i2 +1,11.1 +R_lid 
I, = 1.20 ma 

E, n,,,, will not cause II to exceed 
the diode rating. If II had turned 
out to be greater than 1.5 ma, it 
would have had to be reduced by 
decreasing a or using eq. (13) and 
(14) as described previously. 

The reference is to be tempera- 
ture compensated. A test of this 
diode showed that Ed increased at 
the rate of 0.0347 v. / °C with am- 
bient temperature. This is sub- 
stituted into eq. (15) to find how 
the compensating resistor must 
change. 

AE,, R, 
Iìz = 

I_ (R, + ltd) 

= 0.0347 v. / °C 

I. = 0.64 ma 
It, = 110 X 101 ohms 
Rd = 1020 ohms 

The resulting value of OR2 is 

1112 = 53.7 ohms / °C 

This is the rate which R2 must 
change with temperature to main- 
tain constant output. Resistors 
having a temperature coefficient of 
+0.0042 parts / °C are available. A 
resistor of 12,800 ohms having this 
coefficient will be needed. This re- 
sistance must be subtracted from 
R2 to obtain the value of load re- 
sistance. 

Load resistt,nce = R. = 56,500 
- 12,800 = 43,700 ohms 

For convenience in obtaining a re- 
sistor let 11,1, = 45,000 ohms. This 
will have the effect of reducing I2 
by about 2 %. The complete refer- 
ence circuit is shown in Fig. 1. 

The reference circuit must be 
checked to make sure the tempera- 
ture compensation does not cause 
any undesired operation of the 
diode. At the temperature extremes 
of -55 and +90 °C, calculate Is 
with E, = 160 and 240 v. by using 

(Continued on page 144) 

ELECTRONIC INDUSTRIES & Tele -Tech 

There's a lot of controversy about which came first, the chicken or the egg 
... but there's no question about the fact that University has been first with 
many of the most sensational developments in the loudspeaker field. 

Merely being first is not enough. We, at University, subject every new 
product to the most rigorous laboratory tests, placing it on the market only 
when it has been brought to the peak of perfection. (Our customers have felt 
it was worth waiting for these "proven- firsts "). 

We've always enjoyed the challenge of finding new answers to old prob- 
lems as well as exploring entirely new fields in audio engineering. Perhaps 
that's the reason University has become the leading manufacturer of spe- 
cialized loudspeakers and components. 

For the record -here are some of the "firsts" which we have engineered. 

University was the FIRST to ... 
Pioneer high power reflex trumpets . . . 
now the industry standard 
Introduce radial projectors ... making full 
coverage still more economical 
Achieve the one -piece integrally cast tone 
arm, reflector and bell Cobrcflex-perntit- 
ting durable construction of intricate designs 
Offer wide -range response, breakdown and 
weatherproof driver units ... bringing the 
best in Sound to public address 
Devise "riot- centered" diaphragm /voice coil 
and magnet assemblies ... eliminating need 
for shims and guides, ensuring shock and 
vibration-proof reliability 
Depart from obsolete, erratic -performing 

LISTEN 

UNIVERSITY 

October 

a/ileac 

multi -cellular and slit type diffraction pro- 
jectors ... by introducing the still superior 
"reciprocating flare" principle for uniform 
wide -angle dispersion of high frequencies 
Make available high efficiency blast and 
submergence -proof speakers for p.a. and in- 
dustrial applications ... opening new mar- 
kets to Sound installations 
Combine driver and in ult i anatch transform- 
er in one unit ... substantially increasing 
versatility of application and flexibility of 
operation 
Conceive "progressive speaker expansion" 
(PSE) ... together with specially designed 
components such as adjustable impedance 
voice coils, adjustable response woofers, 
adjustable crossover networks 
and others too numerous to mention 

sours 6e7 w.a°rs,..un.rs 
JIM1111/ 

LOUDSPEAKERS, Inc., 80 So. Kensico Ave., White Plains, N. Y. 
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No Antenna Design 
Guesswork Here! 

The difficult problem of "broadbanding" curtain antennas used 
for international broadcasting was mastered for the first time 
in this recent Try lon installation. Here, two curtain antennas were 
designed for bandwidths of ±15% of center frequencies 
(13.5 and 19.85 mc) with a maximum VSWR of only 1.5. Careful 
consideration of side lobes and back radiation was necessary to reduce 
interference as well as to achieve the hard -to- realize 5 to 10% 
improvement in readability compared with conventional 
rhombics of the same gain. 

The experience of Trylon antenna specialists is no better 
demonstrated than by the actual "on the air" field measurements 
made after the completion of this complicated installation. 
Not only did the radiation pattern remain essentially as 
predicted in Try lon's initial calculations, but a gain of 18 db 
over a quarter -wave dipole was obtained. 

Trylon welcomes the opportunity to apply the same sound 
engineering approach to every phase of your next 
antenna installation- whether for AM, FM, TV, Microwave, 
or long- distance communications. 

TRYLON 

ANTENNA DESIGN, FABRICATION, 
INSTALLATION 

GALVANIZED STEEL TOWERS 

ANTENNA SELECTOR, SHORTING, 
and SLEWING SWITCHES 

HEAVY -DUTY ANTENNA ROTATORS 

WIND TURBINE COMPANY, West Chester, Pa. 

In Canada The Wind Turbine Company of Canada, Ltd., Toronto 9, Ontario 
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eq. (1). The results of these cal- 
culations are given below: 

Ambient 
Temp. E, I, 

90 °C 240 v. 1.19 ma 
160 0.48 

-55 °C 240 1.24 
160 0.53 

These values of It are all below 1.5 
ma so the diode rating will not be 
exceeded. At 90 °C and 160 v., Il 
falls below 0.5 ma, but it is still 
well above the noise region and will 
not affect operation. 

Test of Reference 

This design was tested to find 
how well it agreed with the calcu- 
lated results. 

Fig. 5 shows the results of the 
accuracy test at room temperature. 
The supply voltage, E was varied 
and the output current I2 measured. 
The error was found to be about 
-±-0.9% instead of the ±1% cal- 
culated. The magnitude of I2 at 
room temperature and with E, 
equal to 200 v. was calculated to be 
0.64 ma compared with the 0.633 
ma found by test. This shows good 
agreement between design calcula- 
tions and the actual output and ac- 
curacy found by test. It was mea- 
sured at room temperature with 
E, = 160 and 240 v. and was 
found to be 0.49 and 1.22 ma re- 
spectively. I1 calculated from eq. 
(1) is 0.495 and 1.21 ma at these 
two voltages, again showing the 
test results agree well with the 
design. 

After the accuracy test at room 
temperature, the reference was 
operated over the temperature 
range of -60 to +90 °C. At each 
temperature the supply voltage was 
set at 200 v. and the reference out- 
put current, I2, measured. A curve 
of ambient temperature versus per- 
centage change of I2 from its room 
temperature value is given in Fig. 
6. I2 changes +0.2% at 90 °C and 
-1.1% at -55 °C. An increase in 
compensating resistance could re- 
duce this error. 

Diodes with breakdown voltages on 
the order of the one used above have 
low current and high impedance 
outputs. This type of diode is use- 
ful where a reference voltage is 
needed. For applications requiring 
a reference current, such as mag- 
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netic amplifier circuits, diodes with 
lower breakdown voltage will allow 
a higher output current. The de- 
sign method in this article was 
developed primarily for current 
references, but the equations may 
also be used to design voltage refer- 
ences. 

Electronic "Eye" Aids 
Blind PBX Operators 

Weighing less than an ounce, an 
experimental electronic "eye" has 
been developed by Bell Telephone 
Labs to aid blind operators of pri- 
vate telephone exchanges. The 
"eye" is a tiny, light -sensitive pho- 
totransistor unit which fits on the 
tip of an index finger. 

The unit is the only piece of 
equipment which must be worn by 
the blind operator in addition to 
the standard operator's headset. 
Use of the "eye" does not require 
any modification of PBX equip- 
ment. Bell said this device is 
"unique" because of its use of 
transistors, and its extremely small 
size and light weight. 

GE Unveils Airborne 
Electronic Navigator 

Developed under multi- million- 
dollar Air Force contracts, an ac- 
curate, lightweight, completely self - 
contained airborne electronic navi- 
gator has been completed by Gen- 
eral Electric's Light Military Elec- 
tronic Equipment Dept., Syracuse, 
N. Y. 

The system, which could serve 
as a navigational aid for longer - 
range aircraft, weighs 150 pounds 
and eliminates manual navigation 
problems for pilots of jet fighters 
who, when operating at today's 
speeds and ranges, have little mar- 
gin for navigational error. T h e 

navigator does not depend upon 
any form of ground information or 
control, and it provides the pilot 
at all times with an indication of 
his present position, as well as his 
course and distance to destination. 

The system, basically, incorpo- 
rates a Doppler radar unit, an 
earth's rate directional heading 
reference unit, a miniaturized elec- 
tronic computer, and the pilot's in- 
dicators. 

THOUSANDS CHOOSE 

Vfagr) e c orá's 
portable S-36-8 

S -36 -B recorder -amp- 
lifier in portable car- 
rying case $395 

a single -unit, compact, portable recorder -amplifier with 
many professional features at a budget - pleasing cost 

IS THE S -36 -B "PLATFORM ".. 
CHECK THESE 

® Hysteresis Synchronous Motor 
Drive 

12 Frequency Response from 50 to 
15,000 Cycles ± 2 db at 15 IPS; 

50 to 12,000 ± 2 db at 71 /s IPS 

ICI Illuminated VU Meter 

Monitor Jack on Front Panel 

.TAILORED TO YOUR NEEDS? 

"PLANKS" 

Rewind time ... less than 50 
seconds for 1200 feet 

® Printed Circuit Amplifier 

Cg Special Jack for plugging in a 
home Hi -fi system 

VISignal to noise ratio ... 50 db 
at 3%THD. Wow and flutter, 
.3% maximum 

magnecord's S -36 -B offers exceptional versatility 
It is unusually valuable in field work whether analyzing industrial noise levels or 
making "live" recordings. It's conveniently portable ... weighs 40 lbs. It can 
be rack mounted in the studio or at home; panel size is 7" by 19 ". (Full track heads 
standard; half track may be specified at extra cost.) Your Magnecord polling 
place is your dealer's showroom. Stop in today for a demonstration. Or for addi- 
tional information, use the handy coupon below. 

lslfognecor-d, inc. 
1101 S. Kilbourn Ave. 

Chicago 24, Illinois 

MAGNECORD, INC. Dept. T.T. 10 

1101 S. Kilbourn Ave., Chicago 24, III. 

Please send me your illustrated folder on the 
new Magnecord S -36 -B. 

Name 

Address 

City Zone State 
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How Much 
Are You Paying for Holes? 

Square holes ... round holes ... groups .. . 

louvers -the shape doesn't matter, but the number 
of pieces does. Producing chassis, panels, printed 
wiring boards, and other components for the elec- 
tronic industry in small to medium production 
lots is an expensive, time consuming job ... unless 
you are using a Wiedemann Turret Punch Press. 

With a Wiedemann, your short run piercing 
costs are cut 60 to 90%. It gives you almost un- 
limited versatility. The Wiedemann turrets carry 
all the punches and dies you need for a wide 
variety of jobs. Material is positioned quickly and 
accurately to a simple template with a high speed 
follower type work locating gauge. This amazing 

. Wiedemann method is so flexible that engineering 
changes can be made on the spot without costly 
production delays. 

*For example, Wiedemann users are selling 
short run chassis work at 1c per hole. What are 
your hole costs? Send drawings of your work for a 
free time study and cost analysis by Wiedemann. 
Write for Bulletin 101. 

From the small, hand operated R -2 
to the 150 -ton Turret Punch Press, 

there's a Wiedemann designed for 
your short run piercing needs. 

WIEDEMANN MACHINE COMPANY 
4275 Wissahickon Ave. P. O. Box 6794 Philadelphia 32, Pa. 
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Rate -of -Climb 
Continued from page 75) 

ode current is kept at zero in two 
ways : the grid is biased negatively 
below cutoff, and the plate is nega- 
tive with respect to the cathode. 
Both grid and plate voltages must 
increase in the positive direction to 
produce an output from the gate. 
Fig. 5 shows typical voltage wave- 
forms associated with the gates. 
The square wave output from limit- 
er A is connected to the plates of 
both gates. The output of limiter 
B is differentiated by an R C net- 
work to produce narrow pulses 
which go to the grid of the "up" 
gate. These pulses are also inverted 
in polarity and applied to the grid 
of the "down" gate. Only when the 
outputs from limiter A and the 
differentiator are in the positive 
direction do pulses come through 
the "up" gate. Also, the outputs 
from limiter A and the inverter 
must be in the positive direction 
for pulses to pass through the 
"down" gate. 

LIMITER A 

LIMITER B 

,--NOISE 

I Fil 
DIFFERENTIATOR Tf 

^ 
II 

UP GATE 

DOWN GATE 

Fig. 4: Mixer vector relationships 

The gate outputs go to pulse 
counters that produce direct current 
outputs proportional to the number 
of input pulses per second. A zero - 
center -scale microammeter mounted 
in the cockpit indicates the rate of 
climb. The cockpit meter is con- 
nected between the counters and 
measures the difference between 
their outputs. "Up" gate pulses 
then deflect the meter upward, 
while "down" gate pulses deflect it 
downward. The waveforms shown 
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In Fig. 5 then correspond to the 
case where the aircraft is ascend- 
ing, since pulses are coming from 
the "up" gate (ignoring for a 
moment the effects of noise pulses). 
The case for descent, where the 
output of limiter B leads limiter A 
by 90 °, can be pictured by invert- 
ing the "limiter B" waveform. This 
then inverts the "differentiator" 
and "inverter" waveforms and thus 
interchanges the "up gate" and 
"down gate" waveforms. Pulses 
then come from the "down" gate, 
deflecting the meter downward. 

The effects of noise on the gating 
action is also shown in Fig. 5. 

Should a noise pulse trigger the 
limiter A multivibrator, it does not 
result in pulses from the gates and 
thus does not deflect the meter. 
When noise triggers limiter B, it 
results in a pulse from each gate 
(.providing limiter A is positive). 
These two pulses produce equal and 
opposite forces on the meter and 
result in no net deflection. Thus 
the gating technique makes use of 
the fact that noise is not correlated 
between the two channels to provide 
noise rejection. 

An additional display unit, not 
shown in the figures, uses four 
colored lights to assist the pilot in 
rapidly determining important vel- 
ocity ranges. It consists of four 
direct- coupled amplifiers that con- 
nect across the cockpit up -down 
meter and drive four relays, which 
in turn operate the lights. The 
amplifier bias voltages are adjusted 
so each light indicates the desired 
velocity range. 

Safety Features 

The rate -of -climb system incor- 
porates a number of features to re- 
duce the possibility of incorrect 
meter readings : 

(a) If the power supply for the 
electronics changes its output volt- 
age or the klystron currents or volt- 
ages change from their nominal 
values, relays close and actuate a 
red indicator flag in the cockpit 
"up- down" meter to warn the pilot 
of possible faulty operation. 

(b) As the aircraft rises, the 
ground- reflected signal amplitude 
decreases until one or both of the 
multivibrator limiters stops oper- 
ating. The cockpit meter then stops 
indicating velocity and goes to zero. 

(Continued on page 148) 

Microwave 

Assemblies, 

Radar Components, 

and Precision 

Instruments 

manufactured and 

designed to your 

specifications, 

N.R.K. MFG. & ENGINEERING CO. 
4601 WEST ADDISON STREET CHICAGO 41, ILL. SPring 72970 
Weal Coast Representatives TUBERGEN ASSOCIATES 2232 W. Ilth St , tos Angeles 6. Calif. 

ONAN WI Electric Plants 
keep communications moving! 

POLICE. RADIO TRANSMITTERS, fire de- 
partment signal systems, radio broadcast sta- 
tions, microwave relay stations, TV, and other 
types of communications rely on Onan Electric 
Plants for emergency electricity. When regular 
power is interrupted, Onan plants start auto- 
matically, supply current for the duration of 
the outage, stop when power is restored. 

Onan lightweight portable Electric Plants 
supply power for mobile radio transmitters 
and remote pickup trucks. Many sizes and 
models: Write for folder.' 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

A SIZE FOR EVERY NEED 
GASOLINE-DRIVEN-Air-cooled: 
500 to 10.000 watts A.C. Water - 
cooled: 10,000 to 50,000 watts A.C. 

D. W. ONAN & SONS INC. 
3906 University Avenue S.E. 

For product Irforrnor c 

Minneapolis 14, Minnesota 
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Introducing... 

the New Look 
in Laminated 

TUBING 

fiberglass -epoxy tubing 
Especially designed to solve ever -increasing insulation 

and other problems for the electronics industry, TUFF -TUBE 
combines all the desirable features of fiberglass -epoxy with 
the exclusive new Lamtex impregnation and curing process. 

TUFF -TUBE can help you in dozens of applica- 
tions calling for any combination of critical 
requirements: electrical properties, high temper- 
atures, dimensional stability, low moisture 
absorption, corrosion resistance, light weight, 
strength. 

WAVEGUI DES INSULATING SPACERS 

COIL FORMS ANTENNA MASTS 
COMPONENT JACKETS CHASSIS FORMS 

Uniform thin walls, down to .008" 

All shapes and sizes, down to .062" ID 

Also copper -clad for precision printed circuits I MTEX 
INDUSTRIES, INC. DEPT. D 51 STATE ST., WESTBURY, N. Y. 

WANT THE 
FULL STORY? 

Send for free 
copy of illus- 
trated 4 -page 
brochure. Design 
details, features, 
tech data, 
application 
notes. 

IF IT'S NEW ... IF IT'S NEWS ... IT'S FROM EEO 
r 
Kew! . 
C., 

I Printed Circuit Subminiature 
Varicon Connectors 

Printed Circuit 
Varicon Connectors New! 

l 
?Zeus/ 1 

flew! 
Right -Angle 
Printed Circuit Sockets Printed Circuit Connectors 

For Complete Details . . . Write! Phone! Wire! 

ELCO CORPORATION, M ST. BELOW ERIE AVE., PHILA 24, PA., CU 9 -5500 
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There is no gradual decrease in 
velocity indication as the signal 
fades. This desirable feature is a 
consequence of the gating tech- 
nique employed and the switching 
properties basic to multivibrators. 

Fig. 1 is a photograph of the 
rate -of -climb system. The electronic 
construction is of breadboard nature 
using lay -in chassis that permit 
portions of the system to be quickly 
removed for adjustment or mainten- 
ance. The chassis on the left con- 
tains the limiters, gates, inverting 
amplifier, and pulse counters, the 
center chassis contains two doppler 
amplifiers, and the larger chassis 
on the right is the high voltage 
power supply for the klystron and 
all the vacuum tubes. The elec- 
tronics unit weighs 23 pounds, and 
the complete microwave unit weighs 
8 pounds. The entire system, ex- 
cept for the cockpit indicators, is 
housed in a portion of one wing -tip 
pod. Fig. 1 shows the "Pogo Stick" 
in hover flight and the location of 
the electronics. The plastic portion 
of the dielectric -rod antenna pro- 

Fig. 5: Typical voltage waveforms 

trudes out the rear end of the pod 
and thus points at the ground when 
the aircraft is in vertical flight. 

Flight Tests 

The rate -of -climb system under- 
went extensive flight testing in a 
helicopter prior to actual operation 
in the "Pogo Stick." Initially con- 
siderable difficulty was caused by 
microphonics in various waveguide 
elements, such as flanges, card at- 
tenuators, and magic tee matching 
elements. The resulting mechanical 
distortions, although quite small 
(usually less than 0.001 inch), pro- 
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duced modulations similar to those 
resulting from the ground -return 
signal. Better mechanical design 
relieved this difficulty, but it still 
remains the primary limitation on 
maximum altitude. Several flights 
were run to altitudes of 2300 feet 
with velocities as great as 10 feet 
per second up and 30 feet per 
second down. Operation to this al- 
titude was satisfactory as long as 
the helicopter attitude did not posi- 
tion the antenna too far from the 
vertical hereby reducing its gain 
in the direction of the ground (in- 
dications were that for smooth sur- 
faces, such as concrete and asphalt 
runways, the majority of the radar 
energy was reflected from a small 
area directly beneath the aircraft). 
Operation below 800 feet was not 
affected by any possible helicopter 
attitudes. The only means available 
for checking the in -flight accuracy 
of the electronic rate -of -climb sys- 
tem was to compare it against a 
barometric rate -of -climb meter and 
altimeter. It appeared to be more 
accurate than either of these in- 
struments. 

Some conclusions can be drawn 
from the results to date. 

1. CW doppler techniques provide 
a direct means for measuring mag- 
nitude and direction of rate -of- 
climb. 

2. Overall system performance is 
mainly limited by mechanical vibra- 
tions in the waveguide components. 

3. Doppler frequency ambiguities 
can be satisfactorily resolved by a 
dual -channel receiving and gating 
system. 

Planes May Soon Get 
Constant Weather Info. 

Weather changes during every 
minute of flight may soon be avail- 
able to airline pilots flying the 
North Atlantic through a "wire" 
-an airborne radioteleprinter that 
continually provides latest aerologi- 
cal information from stations in 
Canada and Scotland. Trans-Can- 
ada Airlines is conducting trans- 
Atlantic flight tests of the new de- 
vice, developed by Federal Tele- 
communications Labs, Nutley, N. 
J., and Creed and Co., London, as- 
sociates of IT &T. 

On the first test, signals were 
received at a distance of 1,300 nau- 
t ical miles. 

send for the 
most widely used 

ELECTRONIC SUPPLY GUIDE 

ALLIED'S 
COMPLETE 356 -PAGE 

1957 CATALOG 

We specialize in 

Electronic 
Equipment Supply 

for Research, 
Development, 
Maintenance 

and Production 

COMPLETE EXPERT 

INDUSTRIAL SERVICE 

One complete 
dependable source 

for Everything 
in Electronics 

Our 36th Year 

your buying guide 
to the world's largest stocks of 

ELECTRONIC SUPPLIES FOR INDUSTRY 
Simplify and speed your purchasing of electronic 
supplies and equipment: send your orders to ALLIED - 
the reliable one -supply -source for all your electronic 
needs. We make fastest shipment from the world's largest 
stocks of electron tubes (all types and makes), 
transistors, test instruments, audio equipment, electronic 
parts (transformers, capacitors, controls, etc.), and 
accessories -everything for industrial and communications 
application. Our expert Industrial supply service 
saves you time, money and effort. Send today for your 
FREE copy of the 1957 ALLIED Catalog -your complete 
Buying Guide to quality Electronic Supplies for 
Industrial and Broadcast use. 

ALLIED RADIO 
100 N. Western Ave., Dept. 18.K -6 

Chicago 30, Illinois 

NEED TUBE CRADLES? 
You Specify ... We'll Satisfy 

Augat cradles are life- savers for your sub -miniature 
tubes, resistors and capacitors. They hold compo- 
nents firm and steady and provide definite assurance 
of long life against shock and vibration. 

You can order Augat cradles in many types, 
diameters ranging from .175 to one inch, normally 
made from 1065 hardened steel cadmium plated, 
beryllium copper alloy 25 heat treated and silver 
plated or heat treated silver magnesium nickel. Spe- 
cial finishes may be obtained to your specifications. 

If your requirements are not listed in 
our catalog, write us for information 
on cradles made to your specifications. 

UGAT BROS. INC. 
31 PERRY AVENUE ATTLEBORO, MASS. 
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u LiRA 
WE ARE SPECIALLY ORGANIZED 

TO HANDLE DIRECT ORDERS OR 

ENQUIRIES FROM OVERSEAS 

SPOT DELIVERIES FOR U.S. 

BILLED IN DOLLARS - 
SETTLEMENT BY YOUR CHECK 

CABLE OR AIRMAIL TODAY 

pow 

777 

capacitance 
& 

pttenuatio n 

TYPE NaaFjft IMPED..n O.D. 
C 1 7.3 150 .36' 
C 11 6.3 173 .36' 
C 2 6.3 171 .44' 
C 22 5.5 184 .44' 
C 3 5.4 197 .64' 
C 33 4.8 220 .64' 
C 4 4.6 229 1.03' 
C 44 4.1 252 1.03' 

N C W 'MX and SM' SUBMINIATURE CONNECTORS 

` Constant 50n- 63n- 70nimpedances 

TRANSRADIO LTDr138A Cromwell Rd. London SW7 ENGLAND CABLES: TRANSOM, LONDON 

MODEL 1 portable type_ 

THE 

I X -Y I I CURVE 11 POINT I 

I RECORDER 
I I 

FOLLOWER I 

I 

PLOTTER 

MOSELEY AUTOGRAF 

MODEL 2 flat -bed 

MODEL 3 desk tp=_ 

MODEL 4 rack type 

150 For product 

r..d..,..k 

Now offered in four versatile models, the 
Moseley AUTOGRAF X -Y recorder is a 
high quality, precision instrument providing 
economical means for plotting data quickly, 
easily, and accurately. It is widely used in 
research, development, and test laboratories 
where quantities of mechanical, physical 
and electrical data are being collected daily. 

Features include ranges from 5 millivolts 
to 500 volts; 200,000 ohms per volt input 
resistance; zero set and full scale zero off -set; 
speeds up to 1/z second, full scale; better 
than 0.25% accuracy. 

A complete line of accessories is available 
for almost any data translation problem. 

Write for 

complete 

specifications: 

F. L. MOSELEY CO. 
409 N. Fair Oaks Ave. 
Pasadena, California 

nformation, use inquiry card on page 113. 

Printed Circuit 
Computer Construction 

Formica XXXP -36 paper base 
phenolic resin impregnated cop- 
per clad laminated plastic has 
earned an important place in the 

Fig. 1: Univac uses hundreds of P -C boards 

Remington Rand Univac File Com- 
puter. Hundreds of circuit boards 
of the type shown in Fig. 2 are 
used in this ingenious computer, 
a section of which is shown in 
Fig. 1. 

Formica XXXP -36 is particu- 
larly useful in this electronic 
"brain" since it offers high solder 
heat resistance (450° F for sev- 
eral seconds), 1,000,000 megohms 
per square inch insulation resis- 
tance, cold punches up to and in- 
cluding 1/16 in., and bond 
strength of 6 pounds (i in. strip 
is pulled perpendicular to lami- 
nate). 

Fig. 2: Typical Formica XXXP -36 P -C board 

Formica FF -91 glass cloth - 
epoxy resin impregnated circuit 
boards used in other Univac com- 
puting systems are shown in Fig. 
3. Portions of the circuit shown 

(Continued on page 152) 
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Use "KLIPTITE" 
TERMINAL BLOCKS 
(Molded, Barrier -type) 

with ANGLED TABS Made 
for AMP, Self- locking Wire 
Terminals. 

SINGLE & DOUBLE POLE 
ELECTRONiC SWITCHES 

Tabs are plated brass 
and come eyeletted to 
block, or separately. Tab 
combinations in various 
ongles, or flot, for single 
or multiple connections. 
Several sizes and number 
terminals. 

Other terminal blocks 
available in approved 
materials range from 
subminiature (shown) fo 
jumbo (90 amps). 

Toggle handle, aircraft 
type. Bakelite housing. 
With screw terminals, or 
solder lugs. DC, or AC 
up to 1600 cycles. One - 
hole mounting. 

. .::: r:: r.-' 
KÜi,KÄ ELECTRIC MFG. CO., inc.:;:: 

Manufacturers of Electrical Wiring Deices 
MOUNT VERNON, N. Y.Ï 

Western Reg.: Conrad Stressner Co., 1865 N. Western Ave.. Los Angeles, Calif. 

SU- PR- CIRCUITS 
Designed Developed and Manufactured 

For Existing Or New Products 
Engineered For Excellent Performance 
Developed For Your Specific Products 

Manufactured With Precision For Required 
Delivery and Service To Customers 

CLEVELAND METAL 
SPECIALTIES COMPANY 
1783 East 21st Street Cleveland 14, Ohio 

A Reminder 

To our readers and advertisers. 

Please help us to speed your correspon- 
dence by addressing all mail to us at our 
new address. 

ELECTRONIC INDUSTRIES 
& Tele -Tech 

Chestnut St. at 56th, Philadelphia 39, Pa. 

ELECTRONIC INDUSTRIES & Tale -Tech October 1956 

20,000 TRANSFORMER 

DESIGNS 
FROM WHICH 

One good reason for dis- 
cussing your transformer 
application with Acme 
Electric is the possibility 
that with our background 
of more than 20,000 de- 
signs, we can adapt stand- 
ard parts to exactly fit 
special requirements. 

For example, the top 
illustration is that of a 2 
KVA 240/480 primary, 
120/240 secondary volts, 
60 cycle dry type power 
transformer. The illustra- 
tion (right) is that of a 
1500 watt voltage regula- 
tor having a manually ad- 
justed output voltage 
range from 145 to 240 
volts. Basically, the same 
design, but with modifica- 
tion each unit serves a 
different purpose. 

This is a high voltage 
power supply for elec- 
trostatic dust collecting 
and air conditioning 
equipment. Operating 
on 230 volt single 
phase, 60 cycle, it sup- 
plies 12 KV direct 
current up to 30 ma. 
D.C. voltage is adjus- 
table to load. 

Your requirements may be more simple than these 
examples -or more difficult. Send your specifications. 

ACME ELECTRIC CORPORATION 
8910 WATER ST. CUBA, NEW YORK 

For product information, use inquiry card on page 113. 151 
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HIGH -GAIN 
omnidirectional 

VHF TV transmitting 

ANTENNA 

AMC1 TYPE 1046 
Channels 7 through 13 

Shown above is the five -bay 
array recently installed for Station 

witn Channel 7, in Washington, 
North Carolina. With a gain of 19.4, 
a single 6 -1/2" coaxial transmission 
line feeder and in conjunction with 
a 20 kw transmitter, the antenna 
radiates an ERP of 316 kw AMCI 
Type I null fill -in assures proper 
coverage even in close to the tower. 
Write for Bulletin T -105. 

ANTENNA SYSTEMS - COMPONENTS 
AIR NAVIGATION AIDS - INSTRUMENTS 4 ALFORD v' Manufacturing Co., Inc 

299 ATLANTIC AVE., BOSTON. MASS. 

(Continued from page 150) 
at top are gold plated for better 
contact. 

This Formica glass -epoxy grade 
is particularly well adapted for 
use in hot, humid conditions, since 

Fig. 3: FF -91 P -C boards used in systems 

its inorganic base resists fungus 
attack, has very high mechani- 
cal strength, and punches cold in 
thicknesses up to and including 
1/16 in. 

PC Streamlines 
Instrument Consf. 

Cleveland Metal Specialties Co., 
designers & mfgrs. of printed cir- 
cuits, has convinced Keithley In- 
struments, Inc. of Cleveland, of 
t h e production advantages of 
printed circuits. 

"Grooving" 
deposited 
carbon 
resistors 

Cutting 
hard, 

brittle 
materials 

i 
"Trimming" 
printed 
resistors 

It's the "Airbrasive" way - the 
method that uses gas -propelled 
abrasive to do the work. There's 
no heat, shock or vibration. The 
cutting is always constant and can 
be controlled to remove extremely 
minute amounts of material. 
SEND US YOUR PARTS and an 
outline of your requirements for 
trials. We'll be glad to make 

.recommendations. 

For details write for 
BULLETIN 5411 

S.S.WHITE INDUSTRIAL DIVISION 
Dept. QB, 10 East 40th St., N. Y. C. 16, N. Y. 

Western Office: 
1839 West Pico Blvd., Los Angeles 6, Calif. 

Electrometer before & after using P -C. 

Assembly time of the models 
utilizing printed circuits is ap- 
prox. 50% of that of non -printed 
circuit units. 

(Continued on page 154) 
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12110131_1_1V1 #5 
Design an hermetically sealed, miniaturized, power supply to provide 6600V, DC, 
at 100 microamperes load, when connected to a source of 115V, 400 cps. Power 
supply to operate in an ambient temperature range between minus 55 °C and 
plus 85 °C. Minimum life to be 5000 hours at full load. Full load input current must 
not exceed 0.05A. Output voltage regulation, no load to full load, to be 400 volts 
DC maximum. Maximum ripple voltage at full load to be 250 volts, peak to peak. 
Casing to be in accordance with the applicable requirements of MIL -T -27. Power 
supply to have low external magnetic field. Preferred maximum dimensions to 
be 333% by 3'A" by 1%" thick. 

SOLUTION BY PEERLESS 
Power supply: Hermetically sealed, AC to DC. 
Construction: Oil filled metal casing in accordance with applicable 

requirements of MIL -T -27. 

Duty cycle: Continuous. 
Life: Greater than 10,000 hours. (Measured) 
Ambient temperature: Plus 85 °C maximum, minus 55 °C minimum. 
Input: Two terminals, 115V, 380 cps to 420 cps. 
Input Current: .045A at full load. 
Output: One terminal and case, 6600V DC at 100 microamperes. 
Regulation: 350V, no load to full load. 
Ripple voltage: 200V peak to peak. 
External field: Nil. 
Dimensions: 1- 17132' by 3- 17132" by 3- 19132" 

plus 1 -1 /16' over terminals. 

Peerless transformers have long been the first choice of engineers. One im- 
portant reason for this marked preference is the fact that the Peerless engineer- 
ing staff is unsurpassed in designing transformers to unusual and difficult 
specifications. Undeviating dependability is assured by the most rigid quality 
control and advanced custom production techniques. 

Consult Peerless for the best solution to your quality transformer requirements. 

PEERLESS 
Electrical Products 

A DIVISION OF 

9356 Santa Monica Blvd., Beverly Hi Ils, Calif. 
161 Sixth Avenue, New York 13, N.Y. 

Send your 
specifications 

for prompt 
quotation 

Several pages of Jones 
Catalog No. 21 illustrate 
standard and special pan- 
els we are constantly pro- 
ducing. Latest special 
equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description 
for prices, without obliga- 
tion. Hundreds of stand- 
ard terminal strips also 
listed. Send for Catalog, 
with engineering drawings 
and dato. 

JONES MEANS 
Proven Quality 

II 3oiNes 
HOWARD B. JONES DIVISION 

CINCH MANUFACTURING CORPORATION 
CHICAGO 24, ILLINOIS 

SUBSIDIARY OF UNITEDCARR FASTENER CORP. 

ELECTRONIC INDUSTRIES & Tele -Tech October 1956 

New booklet* describes latest uses 

for Straits Tin in major industries 

r 

Send for your 
free copy now 

New booklet contains up- 
to- the -minute information 
about one of our most use- 
ful metals -Straits Tin 
from Malaya. Explains how 
tin's properties help each 
major industry, gives spe- 
cific examples of new appli- 
cations solving manufac- 
turing problems. Sixteen 
pages, fully illustrated, fac- 
tual and concise. 

*Prepared especially for busy 
executives, materials selectors. 
design and production engi- 
neers. Your copy awaits your 
request. 

The Malayan Tin Bureau 
Dept. 33K, 1028 Connecticut Avenue 
Washington 6, D.C. 

Please send me a free copy of the new booklet, 
"STRAITS TIN FROM MALAYA. Its New Importance 
to American Industry." 

Name and Position_ 

Company 

Street 

City_ Zone State 

For product information, use inquiry card on page 113. 
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(Continued from page 152) 

What is of primary importance 
to the company is the reduction of 
the possibility of human error and 
the present simplicity of trouble 
shooting in the new model. 

Keithley found that it is not 
necessary to order printed circuits 
in large numbers for them to be 
economical. The economies ef- 
fected would continue to be real- 
ized if they were bought one at 
a time or by the thousands. 

NOW... 
Famous BALANCED TV Head 

supporting a TV camera. 
Both are mounted on one of 
our all -metal tripods, 
which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a "team" outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 

"ELECTRONIC STATISTICS" 

More than 50 °0 of the cost of military air- 
craft is for electronic equipment. 

Almost 75 °o of commercial TV stations have 

AM counter -parts. 
* * * 

27F out of every sales dollar goes for trans- 
portation. 

x * * 

Only 12 cities in the U. S. have 4 or more FV 

stations. 

Electronic production: 
50 % -U. S. Government. 
35% -Home entertainment. 
15 %- Commercial applications. 

A SUPER LINE OF ACCESSORIES 

THAT SURPASS ACCEPTED 

STANDARDS -for 
STUDIO, MOBILE and 
MICRO -RELAY EQUIPMENT 

New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH- without groping. 

No matter what focal 
length lens is used on 
the turret, the camera 

may be balanced by 
the positioning handle 
without loosening the 

camera tie -down screw. 
Something every camera 

man has always desired. 

ALL -METAL 
TRIPOD 

r 
MICRO i RELAY 

Micro wave relay beam reflector head, also 
metal tripod. Head is perfect for parabolas 
up to 6 ft. diameter, withstands torque spec's 

environmental treated. Tripod legs work in 

unison, one lock knob, spurs and rubber foot 
pads included. 

ROOFTOP 

Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball -type, yoke -swivel construction. A lot de- 

pends on roof clamps- that's why these are 

made with EXTRA care. 

Similar to BALANCED TV head 
but much lighter in - d weight (only 20 lbs.), 

this new Professional 
Junior Spring head is 

Ideal for Vidicon cameras 
weighing up to 25 lbs. 

Spring head tilt assures 

camera will return to neutral 
position when lever is In 

unlocked position ... 
a wonderful safety factor. 

NEW PORTABLE 3 -WHEEL 

COLLAPSIBLE DOLLY 
Dolly folds to fit 

into carrying case -18 "x12" 
x36': Weighs only 60 lbs. Has 

wheel in rear for steering, 
which may be locked for 

straight dollying. 

DOLLY 0 ,vz 
COLLAPSED 

DEPT. T-10-13 315 W. 43rd ST.. N 

MINI -PRO 
New lightweight all - 
metal MINPRO Tri- 

pod fulfills a tre- 
mendous need - 
especially for Vid- 

icon cameras 
weighing up to 8 

lbs. Low height 
measures 33" 

and maximum 
height 57 ". Re- 

versible spur 
and rubber 

cushions. Max- 
imum leg spread 35*. 

FRA rUCKER 

GAIIIERA ESUIPmEIiT C. 

154 For product information, use inquiry card on page 113. 

Y. 36. N. Y. 

Modular Design 

(Continued from page 55) 

The test program has shown 
good results on the block of 50 units 
which were subjected to a test -to- 
failure program. The principal em- 
phasis in this program was on vi- 
bration environment. In addition, 
a substantial number of sample 
units were subjected to a combined 
environment test. This was also a 
test -to- failure, and consisted of the 
application of vibration in the pres- 
ence of high altitude and low tem- 
perature. 

Sufficient data were obtained to 
determine whether the altitude and 
temperature actually were adding 
to the severity of the over -all en- 
vironment. The units were divided 
into groups of approximately eight, 
and each group was subjected to a 
different environment. At the be- 
ginning of the evaluation program, 
the vibration test -to- failure was 
run by vibrating at 12g, 10 to 500 
cps, covering the range from 10 to 
500 cycles in ten minutes. A full 
sweep is considered to be either 
from 10 to 500 or 500 to 10 cps. 

In this environment the units 
showed an indefinite life, and fail- 
ures were extremely rare. As a 
result of this experience the vibra- 
tion input was increased to 16g, 
and a second lot started through 
test. In this lot also, vibration fail- 
ures were exceedingly small, though 
the tests were run for an equivalent 
of up to 2500 minutes of 16g vibra- 
tion. Since the objective was to de- 
termine the actual strength, or ulti- 
mate strength, of components of 
this design, a third lot was sub- 
jected to vibration inputs of 20g. 
Under these conditions, it was de- 
termined that a typical Tinkertoy 
design unit, similar to the package 
illustrated in Fig. 1, has an ulti- 
mate strength very conservatively 
more than five times that of con- 
ventionally designed equipment. 
The data obtained in the test pro- 
gram are shown in Table 1. 

An interesting sidelight on the 
sample unit test -to- failure program 
was the introduction of a high am- 
plitude sonic environment, intended 
to serve as a non -destructive qual- 
ity control test. This testing was 
carried out on all units received, 
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and in some initial lots it showed 
up several cases of improperly sol- 
dered eyelets and other cold sol- 
dered connections. After these were 
uncovered and corrective steps 
taken, the performance indicated 
above was achieved with the re- 
maining units. From these results 
it has been concluded that the 
Tinkertoy basic construction tech- 
nique can indeed fulfill its early 
promise of a substantial improve- 
ment in reliability. 

Component Improvements 

An early deterrent to the wide- 
spread use of the Tinkertoy style 
was the relatively wide tolerances 
of the resistors and capacitors 
available for use on the ceramic 
wafers. During the past three 
years, the stability and accuracy of 
these component parts have im- 
proved substantially but only at the 
expense of certain of the features 
of the Tinkertoy design program as 
originally announced. 

The original concept provided for 
machine application of the resistors 
to the ceramic wafers as required; 
transfer machines to pass these 
wafers through the curing furnace; 
and an output of finished wafers 
carrying cured resistors. The more 
precise and more stable resistors 
now in use are prepared in a much 
more conventional fashion. How- 
ever, the shape and general size of 

Fig. 3: Old style capacitor (front); basic en- 
capsulated unit and mtd. on wafer (rear) 

these special resistors for Tinker - 
toy use still differ markedly from 
the conventional type. 

To protect resistive elements 
from external influences, a tech- 
nique was devised for encapsulating 
the resistor between two plastic 
sheets and for attachment of leads. 
Fig. 2 shows a representative en- 
capsulated resistor beside an old 
style precured tape resistor. These 

(Continued on page 156) 

ELECTRONIC INDUSTRIES & Tele -Tech 

Research and Development Laboratories! 

119,1-11ex. POWER SUPPLIES 
CHASSIS and 

. . are designed to save TIME and MONEY 

An ultra stable Vari -Flex Regulated Power Supply mounted on a precision 

Vari -Flex Chassis puts you days ahead in the design and construction of electronic 

circuitry for research and development -and provides a finished item which 

conforms to the highest standards of the professional art. The chassis is a 

precision, pre -drilled and tapped, ready to assemble, unit of great 
flexibility. The series of four regulated supplies, which amply cover 

all normal demands of modern electronic circuitry, are 

soundly engineered and built, ready to connect 

and operate. Vari -Flex will greatly enhance 

the efficiency of your organization. 

Send for literature and prices! 

Hamner Electronics 
Co.. Inc. 

P.O. BOX 531, PRINCETON, N.J. PEnnington 7 -1176 

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

Q -Max, an extremely low loss dielectric impregnating and 
coating composition, is formulated specifically for applica- 
tion to VHF and UHF components. It penetrates deeply, 
seals out moisture, provides a surface finish, imparts 
rigidity and promotes stability of the electrical constants 
of high frequency circuits. Its effect upon the "Q" of RF 
windings is practically negligible. 

Q -Max applies easily by dipping or brushing, dries 
quickly, adheres well; meets most temperature require- 
ments. Q -Max is industry's standard RF lacquer. Engineers 
who know specify Q -Max! Write for new illustrated catalog. 

COMMUNICATION PRODUCTS COMPANY INC 
MARLBORO, NEW JERSEY - Telephone. FReehold 8-1880 
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direct 
measurements 

on TRANSISTORS ! 

... using MEASUREMENTS' 

STANDARD TEST SET 

for Transistors 

Model 505 

Provides rapid "go -no go" transistor testing - important for quality control, production, 
engineering groups. 
Useful for comparison of incoming or un- 
tested transistors with a reference transistor 
which meets device specifications. 
Extremely flexible - utility and type of 
measurement can be established by use of 
auxiliary equipment - makes all measure- 
ments. 
"h" or "r" parameters are measured by 
connecting external test equipment to ap- 
plicable jacks and terminals on front panel. 

Measurements' Model 505 Standard Test Set 
for Transistors is a self -contained, battery - 
powered instrument designed for rapid d -c 
measurement of important junction transistor 
parameters. Permits multiple testing of PNP 
and NPN small -signal, medium -power, and 
switching (computer) transistors. 

SPECIFICATIONS 

DIRECT MEASUREMENTS: Makes fundamental 
d -c measurements on small -signal, medium - 
power, and switching transistors operating in 
the common -emitter configuration. 
Measures collector -to- emitter leakage current 
from 0 to 10 ma; measures collector current 
from 0 to 10 ma. 
Measures direct current gain (d -c Betal or 
"incremental current gain" from 0 to 200, or as 
calibrated. Indicates Gm from 0 to 0.39 mhos. 
AUXILIARY MEASUREMENTS: External test 
equipment can be used for dynamic measure- 
ment of "h" or "r" parameters and switching 
transistor characteristics up to the megacycle 
region for selected values of operating biases. 
POWER SUPPLY: Collector supply voltages of 
6 and 12 volts from internal batteries, or from 
suitable external power supply. 

MEASUREMENTS CORPORATION 
BOONTON NEW JERSEY 

(Continued from page 

if it's ECONOMY new style encapsulated resistors 
pass military specification tests and 
are available on a five per cent tol- 
erance as received. The resistors yOU want, specify are rated at 1/4 watt dissipation at 
an ambient temperature of 150° C. 
The use of wire leads on the re- RoHN TOWere sistors requires that the standard 
ceramic wafer associated with 
Tinkertoy modules be revised. This 
revision takes the form of a stand- 
ard hole pattern into which the 
wire leads can be inserted. Fig. 2 
also shows old and new style re- 
sistors mounted on wafers. 

In capacitors a somewhat similar 
problem existed in application to 
military equipments. In general, 
capacitors of stable characteristics 
and of relatively precise value are 
required. To meet this need, Mylar 
dielectric capacitors were developed 
early in the Tinkertoy program. 
These capacitors were constructed 
by winding one or two layers of 
Mylar dielectric and aluminum foil 
electrodes on a flat mandrel result- 
ing in outside dimensions approxi- 
mately 1/2 inch square by 1/16 inch 
thick. The complete capacitor, after 
removal from the mandrel, was sub- 
jected to heat and pressure to seal 
the dielectric layers into a solid 
mass. These capacitors were satis- 
factory in aH regards except for 
failure to withstand the salt spray 
test of MIL -C -25. 

A substantial step forward in 
the ability of the capacitors to 
withstand adverse environments 
has been the development of a 
method of encapsulating the entire 
capacitor in plastic material. Closer 
process control has also been at- 
tained, thus permitting greater ac- 
curacy and longer average life on 
each capacitor, as well as a greater 
safety margin against over -voltage. 
Fig. 3 is an illustration of the old 
and new style capacitors, with a 
standard ceramic wafer carrying a 
capacitor ready for assembly into 
a completed module. 

Conclusion 

The tests have verified that out- 
standing reliability may be achieved 
through careful application of 
Tinkertoy design techniques. Other 
problems are constantly arising in 
the application of modular design 
techniques, and many of the origi- 
nal objectives of the program are, 
as yet, unrealized. 

AMERICA'S FINEST 

COMMUNICATIONS 

TOWER OF ITS KIND 
... WITH EXCLUSIVE 

BUILT -IN ECONOMY 

REDUCE COSTS 
by getting the right 
tower for the right 
job. When a job calls 
for a medium weight 
tower from 200 -300 
ft. guyed, or self -sup- 
porting from 50 -66 ft., 
a Rohn tower can do 
the job at far less cost. 
Check your particular 
tower needs against 
the "job- rating" a 
Rohn tower has and 
you'll save money. 

HOT DIPPED 
GALVANIZED 
finishes are available. 
The erection is quick 
and easy as all towers 
are in 10 ft. sections. 
Rohn towers are de- 
signed for economy in 
erection as no specially 
trained help is re- 
quired. 

PROVEN DESIGN 
that has been tested 
with thousands of in- 
stallations. Workman- 
ship is unexcelled. 
Mass production ma- 
chinery is used for 
precision fabrication 
yet a big reduction in 
labor cost. 

Remember, there's a 
ROHN tower to fit 
your particular needs. 
Write, wire or phone 
for data and prices 
and nearest source of 
supply. ROHN repre- 
sentatives are coast -to- 
coast to serve you. 

ROHN iManufacturing Co. 
'116 Limestone, Bellevue 
Peoria, Illinois 

"Pioneer Manufacturers of TV and Com- 
munication Towers of All Kinds." 
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Capacitor 
(Continued from page 59) 

tions this phenomenon can occur. 
The many investigations made and 
papers written on the subject in 
the past few years are of great 
value, but actual test results on 
the capacitors are believed to be 
more conclusive. Laboratory tests 
show that little or no silver migra- 
tion occurs during the high humid- 
ity test previously described. 

The applications for "Wejcap" 
capacitors are the same as for 
conventional ceramic capacitors - 
by -pass and coupling uses are the 
principal ones. Presently manu- 
factured capacities are GMV values 
from 150 to 1800 mmf. Higher 
and lower capacities, closer toler- 
ance and temperature compensat- 
ing units are forthcoming. 

Color coding is accomplished by 
placing small stripes of heat re- 
sistant colors along the top edge 
of the capacitor. RETMA colors 
are used and since the capacitor 
is symmetrical, the first color on 
the left side is three times the 
width of those following, to indi- 
cate the direction of reading. 

Of no small importance is the 
shape and size of the hole in the 
print wire board. The hole may be 
a simple rectangle, but experience 
has shown that a dogbone -shaped 
hole is more desirable from the 
standpoint of easier insertion of the 
"Wejcap" capacitor and strength 
of the print wire board punches. It 
is recommended that the length of 
the hole be such that the capacitor 
wedges about midway along its 
taper. The width of the hole at its 
center is not highly critical, but 
normally should not exceed the 
nominal capacitor thickness by six 
mils, and the printed wire must be 
brought to the edge of the hole. 

Solderability of "Wejcap" capaci- 
tors is excellent and is preserved 
during shipment and storage by 
plastic -lined cartons to which para- 
dichlorobenzene is added to prevent 
tarnishing of the silver electrodes. 
Ordinarily it is not expected that 
cartons will be opened until ready 
for use. However, several days' ex- 
posure to a normal atmosphere will 
not appreciably affect the soldera- 
bility. Should the atmosphere have 
a very high sulphur content, pre- 
cautions should be taken. Tarnish- 

ing after installation will not affect 
the capacitors' operation. 

The "Wejcap" capacitors are de- 
signed specifically to be dip sol- 
dered. Recommended soldering time 
is between 2 and 5 -sec in liquid 
rosin flux and 60% tin, 40% lead 
solder, between 400° and 500° F. 
For a dip period exceeding 5 secs, 
a 2% silver bearing solder is rec- 
ommended to prevent deterioration 
of the silver electrodes by the 
silver. Good fillets will be obtained 
between the silver electrodes and 
the printed wire on the board. 

TV 
TNDDtDe 

lDe 

"Predicting the Reliability 
of Airborne Equipment" 

This article, which appeared in 
ELECTRONIC INDUSTRIES & 

Tele -Tech, Sept. 1956, should have 
been attributed to co- authors G. R. 
Herd and C. J. Hedetniemi, Aero- 
nautical Radio, Inc., 1700 K St. 
N. W., Washington 6, D. C. 

2.8 million families said they are 

seriously considering purchases of 
television sets by February, 1957. 

#1318 

Li"htinr, ln.I 
CCnt;liy C -_.... 

Century's TV 
Planning Aids Book 
The most complete and comprehensive book available 
on television lighting equipment and layout 
has been prepared by Century. 
Studio set plans, drawn to scale, are printed 
on semi -transparent paper so they may be 

superimposed on the studio plan drawings. This 
unique kit allows you to see exactly the relationship 
of set area and lighting units to studio area. 
When the recommended Century Lighting instruments 
are used, the most effective distribution of light 
will be obtained. Data sheets on Century's 
engineered lighting instruments are included 
in the book. This valuable guide to lighting 
set ups will be sent free on request. 

Century Lighting, Inc. 
521 West 43rd Street 
New York 36, N. Y. 

1 820 -40 Berkeley Street 

Santa Monica, Calif. 
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1 477 N. E. 129th Street 

N. Miami, Florida 

#2872 -2880 
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C II H F UAN 
NEW "XC" PLASTIC 
FILM DIELECTRIC 
CAPACITORS 
Hermetically Sealed (Glass fo Metall 
Tubular Cased 

The development of the Gudeman 
"XC" capacitors results in a new 
line of high temperature capacitors 
that has exceptionally high insu- 
lation resistance, low power factor 
and low dielectric absorption. The 
case sizes were selected whereby 
no voltage derating is required 
when the capacitors are used within 
a temperature range from -65° C. 
to +165° C. 

The Gudeman "XC" capacitors 
as shown are hermetically sealed, 
tubular, oil filled (Gudeman Impreg- 
nant #258), plastic film dielectric. 
Other case styles such as bathtub 
and rectangular types are available. 

Gudeman "EMM" Type 

Size Range 3/16" to 3 /e" 
Diameter -1 /2" to 1" Long 

Capacity Range: 1 MFD to 100 MFD 

Voltage Range: 3 V.D.C. to 50 V.D.C. 

Operating Temperature: 65° C. 

Hermetically Sealed 

99.99% Purity Foil 

Low Leakage Current 

Low Equivalent Series Resistance 

158 

DC Connectors 
(Continued from page 63) 

the printed circuit board. The 
legs of the contacts are shaped in 
such a way that the same contact 
can be used for 1 /16 and 3/32 in. 
board. The legs are staked at the 
outside for 1/16 in. board and 
mainly at the inside for a 3/32 
in. board. 

This staking results in reliable 
fastening of the contact. Tests 
showed that at more than 45 lbs., 
applied in direction of the contact 
axis, the contact becomes loose at 
the board. The average insertion 
force for a contact is 1/2 lbs. As- 
suming this value may increase to 
1 lb. due to minute misalignments 
of the contacts in a complete con- 
nector, the staking still provides 
a safety factor of 40, and no 
loosening of the contacts or strain 
to the solder joint ever is to be 
expected. 

This principle is a deviation 
from the conventional connector 
design. Basically, any connector 
of the past consists of an insula- 
ting matter, in which the female 
contacts are fastened and a sec- 
ond insulating piece with the mat- 

how to o 

complete 

coax 

assemblies 

successfully 

mime. 
Actual 
Size ! 

Hermetic 
Seal 

insulated 
Feed - 

Through. 

ape 

MICRODOT, 
pioneer in micro- 

miniature circuitry, 
offers complete 

assemblies in any 
quantity. Write today 

and describe the coax 
solutions you require. 
With Microdot cables 

and over 300 
Connectors, our 

engineers can quickly 
and economically supply 

guaranteed solutions 
giving you superior 

environmental perform- 
ance and operating 

characteristics. 

MICRODOT 
1826 FREMONT ST. 

SO. PASADENA, CALIF. 

For product information, use inquiry cord on page 113. 

NOW...ANY MICROWAVE 

COMPONENT CAN BE 

BUILT AND ENGINEERED 

TO YOUR PARTICULAR 

APPLICATION 

Regardless of complexity, de- 
sign or tolerance problems -you 
can get UHF or microwave com- 
ponents that are job -engineered 
to your application. All units 
are delivered, electrically tested 
and proven, ready for immediate 
operation. 

Components can be built from 
your prints or can be designed 
and built to integrate with the 
application. Close and confi- 
dential coordination is main- 
tained from drawing board stage 
to installation. 

Range of assemblies is prac- 
tically unlimited -from dc. to 
over 40,000 mc., military or in- 
dustrial. Typical examples are 
these components, delivered 
ready for field use: - 

Telemetering ... 

Tuneable 
S -Band 
Transmitter Cavity - 
re- entrant type, pulse out- 
put 150 w., operates at extreme altitudes 
and under extreme conditions of tem- 
perature, humidity and salt spray. 

Improving signal -to -noise ratio .. . 
selectivity... 

Tuneable 
UHF 
Pre- Selecter- 
relatively low frequency 
coaxial resonator with very low inser- 
tion loss, extreme selectivity and very 
high signal -to -noise ratio. Especially 
adapted to use in aircraft or in crowded 
communication bands. 

Calibrating... designing 
S -Band 
components... 

S -Band 
Signal 
Generator 
Cavity- 
re-entrant type, 
complete with thermistor mount and 
calibrated variable attenuator. Fre- 
quency range 2700 to 3400 mc. 

Get the facts on our corn - 
plete design, engineering 
and mechanical fabrication 
facilities. Have us quote 
on your needs- cavities, 
mixers, duplexers, multi - 
pliers, rotary joints, twists, 
bends and other corn - 
ponents or assemblies. 

Contact as today. Request catalog. 

J-V-M ENGINEERING 
COMPANY 

4634 LAWNDALE AVENUE, LYONS, ILLINOIS 
(Chicago Suburb 
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New... LOW COST 

PRECIOUS METALS 
PLATING PROCESSES! 

BRIGHT 
PRECIOUS METALS 

PLATING 
PROCESSES 

From coast to coast, electronic and 
electrical, manufacturers are installing 
Sel -Rex Bright Gold, Rhodium and Silver 
Processes as best suited to their exact- 
ing requirements. 

Sel -Rex PROC. 
ESSES used 

extensively in 
following 
products 

Printed Circuit, 

Connectors 

Tubes 

wave Guides 

Switches 

Reflectors 

Sel -Rex BRIGHT PRECIOUS 

METAL PROCESSES have 

unique features which 
make them particularly 
suited for the electronic 
and electrical .industries. 
Sel -Rex Bright Gold, for 
example, gives a mirror - 
bright finish directly 
from the bath-regard- 
less of thickness require- 
ments ... economical, too 
-one gram does the job 
of 2 grams of conven- 

tional 24 K. gold. 

Among the many advan- 

tages of Sel -Rex Bright 
Rhodium is that it actu- 
ally plates bright longer 

(heavier deposits) than 
other rhodium processes. 

*EXTRA - Sel -Rex offers 
A.S.C.- Automatic Stress 
Compensation - a spe- 
cial technique which 
counteracts the high 
stress, characteristics in- 
herent in conventional 
precious metals plating. 

Sel -Rex Precious Metals, Inc. 
229 Main Street Belleville 9, N. J. 

Manufacturers of 
Sel -Rex BRIGHT GOLD RHODIUM SILVER 

Mail the coupon today for latest literature 
and case histories 

v- ry 

Sel -Rex Precious Metals, Inc. I hpt. '1 "r.1'ß I 
229 Main St., Belleville 9. N. J. 
Please rush descriptive literature and technical 
data on Sel -Rex PRECIOUS METALS PROC- 
ESSES. 

Name 

Company 

Address 

City Zone State 

ing male contacts. In the connec- 
tor, which is shown in Fig. 2, only 
one insulator is used, which 
houses the female contacts. The 
mating male contacts are free 
from any surrounding insulator 
being mounted directly on the 
printed circuit board. In the 
printed circuit technique all the 
conducting elements of the circuit 
are fastened directly to the board. 
Standard resistors, condensers, 
transistors and similar compo- 
nents are fastened directly to the 
printed wiring by their conducting 
leads. The logical solution there- 
fore, is also to fasten the contacts 
directly to the printed circuit 
board and not to an insulator, 
which in turn is then mounted on 
the board. 

This new approach in connector 
design needs some imagination 
from the designer who does not 
have to deal with connectors any- 
more; he has to work with con- 
tacts; or in other words with con- 
nections. The connector has 
shrunk to the contact itself. 

The contact must now be fast- 
ened by the electronic device man- 
ufacturer. Two simple ways have 
been developed for this procedure. 

Fig. 5: Right angle multiple tube sockets 

One is pre- assembly of the con- 
tacts to a mounting strip by the 
connector manufacturer. This 
strip consists of insulating mate- 
rial to which the contacts are fast- 
ened at proper spacing. 

Such a strip with the right num- 
ber of contacts fastened to it at 
the exact spacing and correct po- 
sition can easily be inserted in the 
printed circuit board, as shown in 
Fig. 3. The contact legs are prop- 
erly aligned at the strip and there- 
fore, will enter the holes in the 
printed circuit board with ease. 

The only work which has to be 
performed on the printed circuit 
board is to stake the legs to the 

(Continued on page 160) 
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NEW MINIATURE 
FEED -THRU 
CAPACITORS 
Paper Dielectric- Hermetically Sealed 
Gudeman Impregnant #257 
Types 271 and 272 

The Gudeman Feed -Thru Capacitor, 
Types 271 and 272, is a three- termi- 
nal component designed to be used 
for R.F. Interference suppression in 
a manner similar to a low pass filter. 
The typical insertion loss character- 
istics for these Feed -Thru Capacitors 
when measured in a 50 ohm line 
are in accordance with MIL- Stand- 
ard 220. 

The internal construction of these 
Feed -Thru Capacitors is designed so 
as to minimize the inherent induc- 
tance; therefore, these units perform 
functionally as nearly as possible to 
an ideal capacitor. 

Hermetically sealed tubular 
construction 
Glass compression or ceramic 
solder seal terminals 
High insertion loss from .15 to 
1000 MC 
Ratings range from 1 to 20 amps 
at 125 V.A.C. (0 -400 cycles) or 
400 V.D.C. 
Operating temperature range: 
-55° C. to + 85° C. 

Screw neck mounting 
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LOW and constant 
contact drop 

LOW 

electrical noise 

HIGH 

current density 

LONG life... 

HIGH PERFORMANCE 

BRUSHES 

CONTACTS 

SLIP RINGS 
& Slip Ring Assemblies 

BRUSH HOLDERS, CONTACT ASSEMBLIES, 

BRUSH ASSEMBLIES 

board with a simple knife -like 
staking tool, furnished by the con- 
nector manufacturer. No addi- 
tional tool is required to hold the 
contacts in the right position dur- 
ing the staking, because the con- 
tacts are positioned correctly in 
the strip. 

For high volume mass- produc- 
tion, the use of this holding strip 
can be circumvented. An auto- 
matic assembly device with hopper 
feeder for the contacts and stak- 
ing automatically after insertion 
can be supplied. 

During the past years the avail- 
ability of such or similar linear 
connectors for printed circuits 
has created a new type of packag- 
ing, which allows the building of 
smaller units due to better utiliza- 
tion of the space. A typical ex- 
ample of such packaging is shown 
in Fig. 4. A total of 4 sub -units, 
which are made as printed circuit 
wafers, are connected to the 
mother board in a shelf -like con- 
struction. 

USED EXTENSIVELY IN: 

SERVOS GUN-FIRE CONTROLS 
TELEMETERING ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS ROTATING 
JOINTS DYNAMOTORS 
Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems. 

OTHER GRAPHALLOY 

PRODUCTS: unique (oil - 
fret) self- lubricating Bushings 
and Bearings (applicable -4505 
to +700F.; with expansion co- 
efficient half that of steel will not 
seize shalt of low temperature); 
Oil free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 

GRAPHITE METALLIZING CORPORATION 

1002 Nepperhan Are. YONKERS, NEW YORK 

El Please ,end data on G.aptalloy BRUSHES and CONTACTS. 

Send doto on BUSHINGS. 

NAME TITLE 

COMPANY 

MEET 

CITY IONE STATE 

Fig. 6: Sub- miniature connector for P -C 

This type of construction has 
created the need for a different 
mounting of tubes with their axis 
parallel to the board. Such a right 
angle miniature tube socket, with 
and without shield, is shown 
mounted on the printed circuit 
wafers of Fig. 4. This socket also 
employs the printed circuit tech- 
nique. The mechanical strength 
of the socket is obtained by two 
brackets, which are staked to the 
board of the tube socket by the 
socket manufacturer and which 
are fastened to the printed circuit 
board by the apparatus manufac- 
turer during assembly. Sockets of 
this type are electrically con - 
nected to the circuitry by wire 
staples or legs, which in turn are 
dip -soldered to the printed circuit 

(Continued on page 1621 

LETTERS 

REPORTS 

SURVEYS 
INTERVIEWS 
RECORDS 

INSTRUCTIONS 

TAKE A "RECORDER" and a 
*MP CONVERTER in your CAR 

Don't leave your recorder idle when you're "on the 
road." Thousands of progressive salesmen, execu- 
tives, adjusters, lecturers, newscasters and others 
working " n the field" find they can make more calls, 
cover more ground, work more efficiently with a 
RECORDER or DICTATING MACHINE in the c 

Operated by a CARTER ROTARY CONVERTER from 
your car battery, you can asily DOUBLE the useful - 
n ess of your recorder if you take it along. 

Carter Converters are 
u 

sed in cars, boats, planes, 
supplying 110 v. AC from storage battery power. Sold 
by radio parts distributors everywhere. Mail Coupon 
for full details and nearest distributor. Carter Motor 
Co., Chicago 47. 

Carter Motor Co. 
2654 N. Maplewood Ave. 
Chicago 47, Illinois 
Please send illustrated circular and full informa- 
tion on Carter Converters. 

Name 

Address 

City State J 

PROJECT 

ENGINEER 
E I e c t r o n i c s 

Terrific opportunity for 
a sharp young engineer 
to take on heavy re- 

á 

á 
sponsibility and get 
paid for it. 

Reply in confidence to: 

BOX =872 

ELECTRONIC INDUSTRIES 

Chestnut and 56th Sts. 

Philadelphia 39, Pa. 

É 
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ELECTRONIC INDUSTRIES & Tele -Tech Advertisers 
ACME ELECTRIC CORP. 151 
Agency- Scheel Advertising 

AEROVOX CORP. 
Agency -Austin C. Lescarboura & Staff 

AIRCRAFT RADIO CORP. 89 
Agency -Burke Dowling Adams, Inc. 

FARLEY & LOETSCHER MFG. CO 130 
Agency- Cummings, Brond & McPherson 

84 FEDERAL TELEPHONE & RADIO CO 
Agency-J. M. Mathes, Inc. 

FREED TRANSFORMER CO., INC 115 
Agency -Franklin Advertising Service 

ALFORD MFG. CO, INC 152 
Agency -Engineered Advertising 

ALLEN -BRADLEY CO. 103 
Agency -Fensholt Advertising 

ALLIED RADIO CORP. 149 
Agency- George Brodsky Advtg., Inc. 

AMERICAN ELECTRICAL HEATER CO. 136 
Agency -F. B. Hubert 

AMERICAN LAVA CORP. 41 
Agency -Power & Condon 

AMERICAN TRANSFORMER CO., STANDARD 
ELECTRONICS CORP. 36 
Agency -The Weston Company, Inc. 

AMPERITE CO., INC. 132 
Agency -H. J. Gold Co. 

AMPEX CORPORATION 46 
Agency -Boland Associates 

ANDREW CORPORATION 21 

Agency -Frank C. Nahser, Inc. 
ARNOLD ENGINEERING CO. 117 

Agency -W. S. Walker Advertising 
AUDIO DEVICES, INC. 13 

Agency- Marsteller, Rickard, Gebhardt & 
Reed. Inc. 

AUGAT BROS., INC. 149 
Agency -Knight & Gilbert, Inc. 

BENDIX AVIATION CORP., RED BANK DIV 102 
Agency- MacManus, John & Adams, Inc. 

BERNDT -BACH, INC. 162 
Agency -Van der Boom Hunt McNaughton, 
Inc. 

BOMAC LABORATORIES Cover 3 

Agency- Larcom Randall Advtg. 
BOURNS LABORATORIES 19 

Agency -Allen, Dorsey & Hatfield, Inc. 
BRUNO -NEW YORK INDUSTRIES CORP. 123 

Agency-Jaman Advertising, Inc. 
BURNELL & CO., INC. 27 

Agency -Mohr Associates, 'Inc. 
BUSSMANN MFG. CO. 30 

CAMERA EQUIPMENT CO. 154 
Agency -J. M. Kesslinger & Assoc. 

CANNON ELECTRIC CO. 40 
Agency -Willard G. Gregory Co. 

CARTER MOTOR CO. 160 

Agency -Robert Peterson Advertising 
Management 

CENTURY LIGHTING INC. 157 
Agency- Norman, Craig & Kummel, Inc. 

CHATHAM ELECTRONICS 26 
Agency- George Homer Martin Associates 

CHILTON CO., THE 151 

CHICAGO TELEPHONE SUPPLY CORP 33 

Agency- Burton Browne Advtg. 
CINCH MFG. CORP. 81 

Agency -D. T. Campbell & Associates 
CLEVELAND CONTAINER CO. 92 

Agency- Nesbitt Service Co. 
CLEVELAND METAL SPECIALTIES CO 151 

Agency -Dix & Eaton 
CLIPPARD INSTRUMENT LAB., INC. 14G 

Agency -Tom Talley Advtg., Inc. 
COMMUNICATION ACCESSORIES CO. 85 

Agency -Carl Lawson Advtg. Co., Inc. 
COMMUNICATION PRODUCTS CO. 155 

Agency -George Homer Martin Associates 
CORN ELL-DU BI LI ER CAPACITORS 44 

Agency- Friend -Reiss Advertising 

DAVIES LABORATORIES, INC. 127 

Agency -The Harry P. Bridge Co. 
DAYSTROM PACIFIC CORP. 124 

Agency -P. W. Voorhees Corp. 
DESIGNERS FOR INDUSTRY III 

Agency -Fulton, Smith & Ross, Inc. 
DRIVER CO., WILBUR B. 28 

Agency -George Homer Martin Associates 

EITEL -McCULLOUGH, INC. 125 
Agency- Evons, McClure & Associates 

ELCO CORPORATION 148 
Agency -Fien & Schwerin 

ELECTRO- MOTIVE MFG. CO., INC 37 
Agency -Cory Snow, Inc. 

ERIE ELEC. DIV., ERIE RESISTOR CORP. 16 

Agency -W. S. Hill Co. 
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GARRETT CORPORATION, THE 138 
Agency -J. Walter Thompson Company 

GENERAL ELECTRIC CORP., INDUSTRIAL 
COMPUTER SECT. 122 
Agency -Deutsch & Shea, Inc. 

GENERAL RADIO CORP. 15 
Agency -K. E. Morang Co. 

GERTSCH PRODUCTS, INC. 142 
Agency- Larson -Whittington Assoc., Inc. 

GOODRICH, B. F., SPONGE PRODS. DIV 129 
Agency -Conklin, Mann & Son Advtg. 

GRAPHITE METALLIZING CORP. 160 
Agency -Kotula Company 

GUDEMAN CO., THE 158, 159 
Agency- Robert Christopher 

HAMNER ELECTRONICS CO., INC. 155 
Agency -Paul M. Healy Advtg. Serv. 

HEWLETT -PACKARD CO. 97 
Agency -L. C. Cole Co. 

HUGHES AIRCRAFT CO. 42, 94, 95 
Agency- Foote, Cone & Belding 

HYCON EASTERN, INC. 24 
Agency -Louis K. Frank Co. 

HYCON ELECTRONICS, INC. 93 
Agency -Hixson & Jorgensen, Inc. 

INDIANA STEEL PRODUCTS CO. 38, 39 
Agency -Fensholt Advtg. 
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Agency -The McCarty Company 
INTERNATIONAL BUSINESS MACH. CORP. . 120 

Agency- Benton & Bowles, Inc. 
INTERNATIONAL RECTIFIER CORP. 91 

Agency -Western Advtg. 

JERROLD ELECTRONICS CORP. 8 
Agency -Lavenson Bureau of Advertising, 
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JOHNSON CO., E. F. 128 

Agency- Firestone- Goodman Advtg. 
JONES DIV., HOWARD B., CINCH MFG. CO. 153 

Agency- Symonds, MacKenzie & Co. 
J -V -M ENGINEERING CO 158 

Agency- Symonds. MacKenzie & Co. 

KAHLE MANUFACTURING CO. 2 
Agency -Conti Advtg. 

KESTER SOLDER CO. 43 
Agency -Paul J. Steffen Co. 

KLEIN á SONS, MATHIAS 139 
Agency- Buchen Co. 

KULKA ELECTRIC MFG. CO., INC 151 

Agency -L. D. Blehart, Inc. 

LAMTEX INDUSTRIES, INC. 148 
Agency -Industrial Marketing Associates 

LAVOIE LABORATORIES, INC. 34 
Agency- Severance & Brady, Inc. 

LENZ ELECTRIC MFG. CO. 116 
Agency- Merchandising Advertisers, Inc. 

LOS ALAMOS SCIENTIFIC LABORATORY 87 
Agency -Ward Hicks Advertising 

MAGNECORD, INC. 145 
Agency- Gourfain, Cobb Advtg. 

MAGNETIC METALS CO. 86 

MALAYAN TIN BUREAU 153 
Agency -Gray & Rogers 

MALLORY CO., INC., P. R 104, 121 

Agency -Aitkin -Kynett Co. 
MEASUREMENTS CORP. 156 

Agency- Frederick Smith Advtg. 
MELPAR, INC. 98 

Agency -M. Belmont ver Standig, Inc. 
MICRODOT DIV., FELTS CORP. 158 

Agency- Hixson & Jorgensen, Inc. 
MIDLAND MFG. CO., INC 31 

Agency- Potts -Woodbury, Inc. 
MOSELEY CO., F. L. 150 
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MOTOROLA, INC. 141 
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NATIONAL VULCANIZED FIBRE CO. 137 

Agency -Harris D. McKinney Advtg. 

OLTRONIX CORP. 90 
Agency -J. Howard Allison & Co. 

ONAN & SONS, D. W. ... 147 
Agency- Graves & Associates 

PEERLESS ELEC. PRODS. DIV., ALTEC -LANS- 
ING CORP. 153 
Agency -Dan B. Miner Co., Inc. 

PERKIN ENGINEERING CORP. 14 
Agency -Western Advertising, Inc. 

PHELPS DODGE COPPER PRODS. CORP. 135 
Agency -Compton Advertising, Inc. 

POLARAD ELECTRONICS CORP. 10, II, 32 
Agency- Howard A. Harkavy, Inc. 

POLYTECHNIC RESEARCH á DEVELOPMENT 
CO., INC. 131 
Agency -George Homer Martin Assoc. 

PRECISION PAPER TUBE CO. 134 
Agency -Symonds, MacKenzie & Co. 

RADIO CONDENSER CO. 119 
Agency -The Horry P. Bridge Co. 

RADIO CORPORATION OF AMERICA 
29, 100, Cover 4 

Agency -Al Paul Lefton Co. 
RADIO MATERIALS CORPORATION ....Cover 2 

Agency- Turner Advtg. 
RADIO RECEPTOR CO. 126 

Agency -Walter J. Zimmerman Assoc. 
RAYTHEON MFG. CO. 45, 133 

Agency- Donahue & Coe, Inc. 
RESISTANCE PRODS. CO. 20 

Agency -Arthur Olian. Inc. 
REVERE COPPER AND BRASS, INC 6, 7 

Agency -St. George & Keyes, Inc. 
ROHN MFG. CO. 156 

Agency-Jockson, Hoerr, Peterson & Hall, Inc. 

SEL -REX PRECIOUS METALS, INC 159 
Agency -Bass & Co., Inc. 

SPRAGUE ELECTRIC CO. 48 
Agency -The Harry P. Bridge Co. 

SPRAGUE ELECTRIC CO. 4 
Agency -Stuart Sande Advtg. 

STACKPOLE CARBON CO 83 
Agency -The Harry P. Bridge Co. 

SYLVANIA ELECTRIC PRODUCTS, INC...22, 23, 90 
Agency- Deutsch & Shea 

SYNTHANE CORPORATION 118 
Agency -Arndt - Preston- Chapin -Lamb & 
Keen 

TELECHROME, INC. 25 
Agency -The Powered Co. 

TINNERMAN PRODUCTS, INC. 47 
Agency -Meldrum & Fewsmith 

TRANSICOIL CORPORATION 96 
Agency -The Harry P. Bridge Co. 

TRANSRADIO, LTD. 150 
Agency- Reynell & Son Ltd. 

UNITED TRANSFORMER CO 
Agency- Shappe- Wilkes, Inc. 

UNIVERSITY LOUDSPEAKERS, INC. 
Agency- P- omotion Affiliates 

18 

143 

VARIAN ASSOCIATES 17 

Agency -Boland Associates 
VARO MFG. CO. 162 

Agency -Taylor- Norsworthy, Inc. 

WACLINE, INC. 115 
Agency -R. L. Conhaim Advtg. 

WATERMAN PRODUCTS CO., INC 82 
Agency -Abner J. Gelula & Assoc. 

WELWYN INTERNATIONAL, INC. 142 
Agency -lack Gilbert Assoc. 

WESTINGHOUSE ELECTRIC CORP. 112 
Agency -Fuller & Smith & Ross, Inc. 

WESTERN GEAR CORP. 88 
Agency- Ruthrauff & Ryan, Inc. 

WIEDEMANN MACHINE CO. 146 
Agency- Renner Advertisers 

WIND TURBINE COMPANY 144 
Agency -The Harry P. Bridge Co. 

WHITE INDUSTRIAL DIV., S. S. 152 
Agency -Peterson & Kempner, Inc. 

ZEPHYR MANUFACTURING CO. 
Agency -The Perrett Company 

90 

While every precaution is taken To insure accu- 
racy, we cannot guarantee against the possibility 
of an occasional change or omission in the 
preparation of this index. 
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Auricon' 
16 mm SOUND -ON -FILM 
"SUPER 1200" CAMERA 
with Full -Frame Reflex Gound -Glass 
FOCUSING OPTICAL SYSTEM 

Shown below are the Focus and Shooting positions 
of the unique optical- system built into the Auricon 
"Super 1200," the 16mm Camera of tomorrow, here 

today! Its only equal is another "Super 1200." 
Priced from $4652.15 complete. 

11, W. 

V-l=I 
FOCUS 

IN USE FOR FULL -FRAME GROUND -GLASS FOCUSING 
"Soper 1200' Reller Ground Glass focusing frame indicates the field covered 
by any focal-length lens al all ''stances. A log enlarged Ground.Glass image 
is seen by the Cameraman, for needle-sharp cr,Uml focusing 

IN USE AS TELEPHOTO -FINDER DURING FILMING 
No Cameraahght shift on tnpod legs when moving from focus to tilm- shooing 
position with the "Super 1200." Camera -body does not shift to focus. or shoot 
trim, as Optealsystem Dove -TAI Canmge Is only moving part! 

Sold with a 30 day money -back guarantee. 
Write today for free catalog. 

Hollywood AuriCon 
A PRODUCT OF 

BERNDT -BACH, INC. 
6926 Romaine Street, Hollywood 38, Calif. 

MANUFACTURERS OF SOUND-ON -FILM 
RECORDING EQUIPMENT SINCE 1931 

(Continued from page 160) 
wiring. These staples act only as 
conductors; they intentionally do 
not contribute to the mounting 
strength. 

The same technique has.. been 
employed in making right angle 
multiple tube sockets, as shown 
in Fig. 5. Here a printed circuit 
plate with the pattern for three 
9 pin miniature tube sockets is 
used to mount three sockets. Four 
brackets are selected to give this 
unit sufficient rigidity. 

Such design allows the printing 
of a special combined pattern for 
the tube socket board to suit the 
tubes, which are used in this ap- 
plication. In this way, the number 
of staples can be reduced; and in 
turn the entire circuit pattern be- 
comes simplified, thus reducing 
the number of soldered connec- 
tions and increasing the reliability 
of the device. 

In the sub -miniature field, the 
voltage requirements are lower 
and in turn a grid pattern with 
.100 inch spacing is very common. 

A connector designed under the 
same principles as discussed above 
but usable in the sub -miniature 
field, is shown in Fig. 6. This con- 
nector has two rows of contacts. 
The female contacts are fastened 
in the casting. 

The male contacts are staked 
directly to the board. Two differ- 

TABLE I 

WITHDRAWAL FORCE VERSUS INSERTIONS 

INSERTIONS 

7 

WITHDRAWAL FORCE 

6 lbs. 12 ozs. 

20 6 " 4 

100 6 " 2 

200 6 " 0 

500 5 " 3 

1,000 4 " 12 

2,000 4 " 8 

3,000 4 " 4 
5,000 4 " 4 

ent contact shapes are used, one 
with its contact areas at the lower 
row and one with its contact areas 
elevated at the second row. Each 
contact has two legs which pene- 
trate the board to the correspond- 
ing printed circuit pattern, where 
they are staked and later automat- 
ically soldered to the printed cir- 
cuit wiring. The two legs of each 
contact are .200 inch apart, but 
there is a .100 inch offset between 
the two types of contacts. 
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OPPORTUNITIES 

IN 

ELECTRONICS 
Varo Manufacturing Co., a young 
and vigorously expanding organi- 
zation located just outside Dallas, 
Texas, has a number of position 
openings which offer exceptional 
opportunities to engineers a n d 

scientists who are interested in re- 
search and development work of 
unusual scope and diversity. 

RESEARCH ASSOCIATES 

Eng. or Physics graduate with ex- 
perience in high vacuum tech- 
nique, metal vaporization, electron 
optics. Several positions open for 
personnel with five years or more 
experience. 

ELECTRO- MECHANICAL ENGINEERS 

E.E., M.E., or Physicist with expe- 
rience in magnetics, audio oscilla- 
tors, or audio filters for design 
and production engineering of 
Tuning Forks. 

ELECTRONICS ENGINEERS 

Several positions for E.E.'s or 
Physicists with three years or more 
experience in (I) UHF or VHF 
communication (2) audio tele- 
metering circuits (3) D.C. ampli- 
fiers and controls (4) Transistor 
audio circuits. 

TRANSFORMER ENGINEERS 

Excellent opportunity for man with 
both Design and Production expe- 
rience in Mil -T -27 type transform- 
ers. 

MECHANICAL ENGINEERS 

E.E. or M.E. with three years or 
more experience in airborne elec- 
tronic packaging. 

Please send your resume fo: 

Jim Eidson, Personnel Director 

Varo Mfg. Co. 
2201 Walnut Street, Garland, Texas 
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1000 g's 

ANOTHER BOMAC FIRST! 
miniature C band magnetron .. . 

actual size 

UNERRING RELIABILITY in performance 
under severe stress - 10,000 g's longi- 
tudinally, 1,000 g's laterally . . . HIGH 
PRECISION, ADJUSTABLE TUNING from 
5.100 lo 5900 me. by worm drive with set 
screw lock on tuner. DRIFT 

less than (1.05 mc'`C . . . COMPLETE 
PACKAGE UNIT - no accessory equipment 
or accessary ,'iltings are required . . 

WARM -UP TIME 7 seconds . . 

WEIGHT li.. uz . . DIMENSI 
high, 1` diameter 

For complete 
specifications 
write (on your 

company letterhead) 
Dept. '1- l0 

&mac laboratories, nc. 
(Other ininialore magnetron 
shock applications are (walla 

Dl lices in major cilles:- Chicago Kansas City Los Angeles Dallas Dayton Washington Seattle San Francisco Toronto Enport:- Maurice I. Parisier. 1860 Broadway. N.Y.C. 
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first 

1 

New Concept in Transistor Design for High- Frequency Applications 
n Military and Commercial Equipment, and Entertainment -type Receivers 

)esigned to provide a "built..in" accelerating field in the base region that 
Propels charge carriers from emitter to collector, RCA- 2N247 -a germanium 
P -n -p type transistor -begins a new era in transistor operation at radio 
requencies extending from the Standard AM Broadcast band 
yell up into the short -wave bands. 
sere is a- design that makes possible a significant reduction in base resistance 
nd collector capacitance -substantially increases voltage- and current -handling 
apability, provides shielding between base and collector leads to minimize 
nterlead capacitance and coupling to adjacent components. The resultant 
Penefits to designers are: (1) high input circuit efficiency, (2) excellent 
.perating stability, (3) good automatic -gain -control capabilities over wide 
nput- signal variations, and (4) good signal -to -noise ratio. 
n addition to its major application as a radio- frequency amplifier, RCA -2N247 
also well suited as a mixer -oscillator (converter) and intermediate- frequency 

mplifier in entertainment -type receivers. 
adaptable to mass -production techniques, RCA -2N247 can provide for the 
xpanding needs of high- frequency commercial and military applications. 
t is one more example of RCA's intensive development program in 
emiconductor techniques to provide high- quality transistors -in quantity. 
'or more data on Drift Transistor, Type -2N247, write RCA, Commercial 
engineering. Or call your RCA Field Representative. 

RADIO CORPORATION OF AMERICA 
Semiconductor Division Somerville, N. J. 

TYPICAL OPERATION AS CLASS A RF AMPLIFIER 

Common -Emitter Circuit Base Input Ambient 
Temperature = 25 °C 

1.5 Mc 10.7 Mc 

DC Collector -to- Emitter Volts 
DC Base -to- Emitter Volts 
DC Collector Current 
Collector -to -Base Feedback 

Capacitance 
Input Resistance 
Output Resistance 
Power Gain 

-9 

-0.2 
-1 

1.7 
1350 

75000 
45 

-9 volts 
-0.2 volt 

-1 ma 

1.7 µµf 
170 ohms 

4500 ohms 
24 db 

Measured ino single -tuned uni lateralized,circuit matched 
to the generator and load impedance for maximum trans- 
fer of power (transformer insertion losses not included). 

RCA Field Offices 
EAST: HUmboldt 5 -3900 

744 Broad Street 
Newark 2, N.J. 

MIDWEST: WHitehall 4-2900 
Suite 1181, 
Merchandise Mart Plaza 
Chicago 54, III. 

WEST: RAymond 3 -8361 
6355 East Washington Blvd. 
Los Angeles 22, Calif. 
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