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HIGH FREQUENCY 
TOROIDAL INDUCTORS 
featuring very high Q, 
temperature stabiliza­
tion and low pickup 
utilizing the latest ma­
terials and techniques. TI-2OS

14 stock values 
from 0.05 Mhy. 
to 4.5 Mhy.

TI-23S
15 stock values 
from 10 Mhy. to 
700 Mhy.

TI-21 S
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from .01 Mhy. to 
1 Mhy.
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664 No. Michigan Avo. 
Chicago II, III.
SUperior 7-8054

cally-sealed, encapsulated 
or in a metal can. *

THESE TOROIDS ARE 
FEATURING HIGH Q 
AND SUBMINIATURE 
SIZE. Our unique wind­
ing and impregnation 
process insures very 
low distributed capac­
ity and consequently 
self-resonant frequen­
cies far removed from 
the operating range.

Los Angeles 17, Calif.
MAdison 9-2681

ELECTRONIC DESIGN is circulated only 
qualified electronic design engineers of U. S
manufacturing companies, industrial consultants
and government agencies.
If design for manufacturing is your responsibil 
ity, you qualify for subscription without charg« 
provided you send us the following information 
on your company's letterhead: your name and 
title; your company's name, address, and main
product. Electronic, research, development,
project, electrical, and chief engineers are
typical qualifying titles.
It you have a design responsibility not indicated
by your title, add a description of those respon­
sibilities. Job changes require requalification.

Hayden Publishing Company, Inc.

TI-16
20 stock values 
from .1 Mhy. to 
100 Mhy.

TI-17
18 stock values 
from .1 Mhy. to 
100 Mhy.
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TI-18
stock values

from .1 Mhy. to 
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TI-19
stock values

from .1 Mhy. to 5 
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growing of all business publications.
Advertising increased 667 pages dur­

ing first eleven months of 1955 over the
same period of 1954.
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The Potter Digital Magnetic Head 
eliminates “digit drop-outs" due 
to oxide collection. Phosphor 
bronze head mount provides 
close tolerances insuring com­
plete interchangeability of tape 
from one machine to another.

Model 002 Magnetic Tape Handler treats the tape 
gently while providing a start/stop time of 5-milli­
seconds. Fully reversible without stopping.

Model 003 Perforated Tapo 
Reader provides a 5 millisecond 
start time and stops on the 
character at 300 characters per 
second and on the character 
following a stop code at 600 
characters per second.

headquarters for 
digital magnetic 
and perforated 
tape handlers

Whether your data processing requirements call 
for perforated or magnetic tape handling, Potter 
offers a complete line of high-speed equipment to 
meet your needs ... for either intermittent or 
continuous playback with speeds of up to 60 inches 
per second and start/stop times of less than 
5-milliseconds!

Servo-controlled tape drives permit fast starts and 
stops without tearing or spilling tapes. At 30 
inches/second speed, less than W of tape is 
consumed in a start/stop cycle!

For complete specifications on Perforated Tape 
Readers, Magnetic Tape Handlers and Digital Mag­
netic Recording and Playback Heads, write TODAY:

POTTER INSTRUMENT CO, INC. 
115 Cutter Mill Road 
Great Neck. New York

CIRCLE 2 ON READER-SERVICE CARD FOR MORE INFORMATION



Editorial

Maturity

.1
Axial #22 Gauge1

1OOK .1
.25

1 1.0 Meg. .751192
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• Fully encapsulated.
• Meet and exceed all humidity, salt water 
immersion and cycling tests as specified in 
MIL-R-93A, Amendment 3.
• Operate at 125’C continuous power with 
out de-rating.

» Can be obtained in tolerances as close 
as ±0.05%.
■ Standard temperature coefficient is 
±20PPM/aC.
Special coefficients can be supplied on 
request.

274 3/16 3/8
1/4 27/64 .5 Meg.

1283 1/4 5/16 400K
1273 1/4 5/16 400K

Wattage
Type Dia. Length Max. Res. Rating

Axial #22 Gauge
One end #20 Gauge
Axial #22 Gauge

Terminals

One End #22 Gauge

has nothing to do with accomplishment
Inside these fully encapsulated miniature precision wire wound resistors, Daven 

the solution to problems presented by space limitations. A new 
technique permits the use of extremely fine sizes of resistance wire to 

two or three times the resistance value previously supplied on a minia-
are bobbin This new development more firmly establishes daven’s leadership 

the field of miniature and standard size precision wire wound resistors

Types and Specifications

For maximum resistance in minimum space

Daven’s new winding technique cuts giants down to size

Mt Pleasant Ave. 
Livingston, N. J.

Write for complete resistor catalog.

WORLD’S LARGEST MANUFACT ATTENUATORS

Sooner or later, every industry 
reaches the point where statesmanlike 
actions and decisions must be taken 
to insure future growth. The quan­
tity and quality of such decisions 
and actions is a measure of the ma­
turity of the industry. In this light, 
just how mature are the electronic 
industries? Well, let’s see . . .

Take the matter of tubes. Both 
tube manufacturers and users decry 
the bewildering and excessive variety 
of tube types on the market. The cir­
cuit designer has to live with wide 
tolerances and cases where tubes with 
the same RETMA type number from 
different sources vary all over the lot.

Take the matter of standardizing 
components for automatic assembly 
methods—printed circuits and the 
like. Work has been going on in this 
field for some time—but we are far 
from reaching effective compromises.

These are only two of the many 
matters that require mature delibera­
tion and action by the electronic in­
dustries. It can be argued that the 
industry is young and inexperienced. 
The problems are being considered 
and will be resolved “in due time”.

The trouble is that “due time” is 
not soon enough. The sheer size and 
rapid growth of the electronic indus­
tries makes mature decisions manda­
tory and they must be reached now.

We must exert more effort in this 
direction. If committees studying 
some of these problems meet once 
every two months—let’s have them 
meet once a month. If we need more 
people to serve on these committees, 
let’s make the need known, explain 
the problem, and get the needed peo­
ple. If it takes money to tackle these 
problems, let’s make an appeal to 
industry through RETMA, IRE. 
AIEE, or independent groups and 
get the money. The dollars are there 
and the need is urgent.

Without concerted, intelligent, and 
immediate efforts the present rapid 
expansion will not produce healthy 
electronic industries, but chaos.
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Russian Scientist Visits U. S The first Russian

Increasing Tube Reliability By giving up
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the same speech, given recently in Los Angeles, Mr. 
Dever objected to some of the science-fiction type of 
discussion of automatic developments. He considered 
this type of publicity a disservice to an important 
technical trend, which is giving the public a false 
and misleading picture.

in tube reliability through the use of series-string 
heater arrangement more than offsets other factors 
tending towards lower reliability introduced by this 
system of tube ariangement.

The series-string tubes are more reliable because 
their heaters are heavier, Mr. Acheson stated. Ils also 
urged designers to give more attention to conserva­
tively rated tubes rather than the latest “hot” tubes 
to achieve greater reliability.

little in performance, electronic design engineers can 
grealty increase tube reliability. This point was made 
by M. A. Acheson, Sylvania Electric Products Co., 
New York, N. Y., in a paper presented at the Fall 
Radio Show. Mr. Acheson also stated that the gain

For more information on developments de­
scribed in “Engineering Review”, write directly 
to the address given in the individual item.

United States may fall behind England and West 
Germany in nuclear power development because those 
nations are so much closer to the point at which 
atomic power becomes economic. W. Kenneth Davis, 
Director, Div. of Reactor Development, Atomic 
Energy Commission, raised this possibility in a 
recent speech. England has started importing coal 
for the first time. Under greater pressure to develop 
atomic power, power-hungry nations may progress 
technically faster than the United States.

physical scientist to visit the United States since 
World War II attended the recent World Symposium 
on Applied Solar Energy in Phoenix, Ariz. He is Pro­
fessor V. A. Baum, head of the Heliotechnical Labo­
ratory, G. M. Krhizhanovsky Power Institute, Moscow, 
U. S. S. R. It is hoped that the current lowering of 
the Iron Curtain will permit American engineers to 
visit Russia and learn what Russian scientists are 
doing in the applied sciences.

ises. 
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Committee to Study Frequency Allocation . . . The 
Radio-Electronics-Television Manufacturers Associa­
tion has announced the appointment of a special 
committee to make an immediate examination of the 
TV frequency allocation problems before the Federal 
Communications Commission and to submit its recom­
mendations to the FCC. The committee will be called 
the Frequency Allocation Study Committee and will 
be primarily concerned with the place of u-h-f in 
the TV system. Dr. W. R. G. Baker will be chairman 
of the committee.

Automation Evolution Not “Revolution” ... A 
leading industrialist has objected to the frequent 
labeling of the trend towards automatic manufactur­
ing as “The Second Industrial Revolution”. “Evolu­
tion”, is the proper term according to Henry F. 
Dever, President, Brown Instruments Div., Minne­
apolis-Honeywell Regulator Co., Philadelphia, Pa. In
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Electronics Aids 
Carrier Operations

The world's largest ship, the U. S. S. Forrestal 
has been equipped with the latest electronic 
devices to insure instant communications with 
and safe return of its air fleet. A TACAN 
antenna is mounted at the highest point on 
the carrier (upper circle) and a newly de­
veloped u-h-f radio operates through an an­
tenna on the bow (forward circle). This radio 
has one and one-half times the range of the 
gear it replaces. The equipment was developed 
by Federal Telecommunications Laboratories, 
Nutley, N. J.
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TV Protects Giant Press . . 
closed-circuit TV camera helps
tect a giant 35,000-ton forging press 
from the effects of off-center loads. 
The camera is fixed on a hydraulic 
mechanism that indicates eccentric 
loading. This mechanism is located 
at the foundation of the press. The 
monitor is located at the operator’s 
station. The equipment is used at the 
Cleveland, Ohio, plant of the Alumi­
num Co. of America.

Catalog on request. 
Write (on your com­
pany letterhead) 
Dept. ED-11 BOMAC 
Laboratories, Inc. 
Beverly, Mass.

Electronic Pilot Holds ’Copters Still 
• • • Of particular value in rescue 
operations, an electronic control has 
been developed that can hold heli­
copters in hovering position or fly 
them forwards or backwards like an 
autopilot. The device can be used to 
fly the plane by remote control with­
out a pilot.

A product of Aeronautical Equip­
ment Div., Sperry Gyroscope Co., 
Great Neck, N. Y., the device should 
be available in 1956. The transistor­
ized equipment weighs 60 lb and 
occupies less than two cubic feet 
Should the helicopter engine fail, the 
system remains operative during the 
glide down on a small fraction of the 
reserve electrical power from the 
craft’s battery.

Cars Soundproofed Electronically?
. .. Automobiles and planes that have 
been soundproofed electronically are 
predicted for the near future. Such 
use of electronic sound absorbers, 
which consist of a microphone, an 
amplifier, and a loudspeaker, was 
predicted by Mones E. Hawley, Radio 
Corp, of America, at the National 
Noise Abatement Symposium. Mr. 
Hawley also revealed that RCA has 
undertaken two contracts to apply 
such equipment to military problems.
< CIRCLE 6 ON READER-SERVICE CARD

microwave tubes and components
—55°C to 100°C and 30 Ib./sq. in. pressure differ­
ential either direction.

SILICON DIODES — Bomac diodes are manufactured to 
high standards to assure electrical uniformity, high 
burnout and humidity resistance.

MAGNETRONS — Bomac has available tunable and 
fixed tuned magnetrons with high peak RF powers for 
pulsed service in the higher frequency bands.

REFLEX KLYSTRONS — Bomac now offers X band kly­
strons having improved local oscillator performance 
and dependability.

Transistor Transponder ... A mini­
ature transponder has been developed 
to be worn on a pilot’s uniform. If 
his plane crashes or he is forced to 
parachute, the transponder will guide 
radar-equipped rescue parties to him. 
The device was developed in Great 
Britain for use by NATO naval 
forces.

GAS SWITCHING TUBES — Bomac produces the most 
extensive line of TR, ATR, Pre-TR, attenuator tubes, 
duplexers and shutter tubes available, for all fre­
quency bands and power levels.

HYDROGEN THYRATRONS — Bomac offers a complete 
line for use as switch tubes in line type modulators for 
pulsing magnetrons in radar equipment. Also used for 
precise triggering at high power levels.

PRESSURIZING WINDOWS — Bomac has windows avail­
able for all wave guide sizes, broad band charac­
teristics with low insertion loss, temperature range

Cornac Jlaboralories. 3ne.
BEVERLY, MASSACHUSETTS

Offices in major cîti«:—Chicago * Kansas City* Los Angeles* Dallas* Dayton 
Washington • Seattle • San Francisco • Toronto

Export:—Maurice I. Parisier, 1860 Broadway, N. Y. C.
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revealed that employment of machine 
operators will double every ten years 
for the next few decades.

Any further economic upswung will 
produce a shortage of office machine 
operators. The survey was made for 
the National Office Management As­
sociation.

nmi- 
oped

machine operators 
mainly been made 
number of women 
mained the same.

tasteless and non-toxic. Because of 
these properties, and the ease with 
which parts can be molded, extruded 
or fabricated, “Alathon” has helped 
engineers solve many design and oper­
ating problems.

Get complete property and applica­
tion data on “Alathon,” and on the 
other Du Pont engineering materials. 
Each has unique properties suited to 
a wide range of cost-saving applica­
tions. Clip and mail the coupon below.

since 1950 has 
up of men. The 
operators has re- 
The survey also

Interlock Type B plugs are now available 
with jackets of Du Pont “Zytel” nylon 
resin to prevent shocks and shorts. This 
insulation of “Zytel” protects the complete 
plug except contact points — allows plug-

T. Sheen, president, Milton Roy Co., 
Philadelphia, Pa., has been elected 
president of the Instrument Society 
of America. Dr Lee de Forest was 
presented with the society’s first 
Achievement Award at its last annual 
convention.

Another recent recipient of an honor 
is Dr. Harold S. Osborne, president, 
International Electrotechnical Com­
mission. Dr. Osborne was awarded 
the 75th anniversary medal of the 
ASME for his work in promoting 
international standards.

Interlock plugs 
insulated with ZYTEL® 

easily crimped 
for solderless connections

ALATHON® has high 
dielectric strength, is 
strong and lightweight
The picture tube in the new RCA 
Victor color-television receiver 
operates at 25,000 volts. To provide 
insulation for this tube, RCA Victor 
engineers needed a material that 
could be readily and inexpensively 
molded into the complex shape of a 
kinescope shield . . . yet had high di­
electric strength. Du Pont “Alathon’ 
polyethylene resin proved to be an 
ideal material for the shield on all 
counts. In addition to providing the 
needed insulation, the shield of “Ala­
thon” gives mechanical protection to 
the tube when it is shipped or handled.

“Alathon” not only has excellent 
insulating properties but is strong, 
lightweight and flexible. It is chemi­

Shield of Du Pont “Alathon*’ serves as insulator 
for both the deflection yoke and kinescope re­
taining assembly on RCA Victor’s new 21-inch 
color-TV set. (Kine shield molded of Du Pont 
‘•Alathon’’ polyethylene resin for RCA Victor by 
Sinko Manufacturing & Tool Co., Chicago, Ill.)

sive electronic office machinery is 
forcing employers to hire more men 
for office work. According to a survey 
made by the Drexel Institute, Phila­
delphia, Pa., the increase in office

“Zytel” has excellent crimping proper­
ties — the terminal can be crimped tight 
enough for a good connection without any 
danger of the insulation cracking and ex­
posing the live portion of the plug.

Use the coupon below for complete 
property information pn this tough, dura­
ble insulating material — Du Pont “Zytel” 
nylon resin.

E. I. du Pont de Nemours & Co. ( Inc. ), Polychemicals Department 
Room 4111, Du Pont Building, Wilmington 98, Delaware
In Canada: Du Pont Company of Canada Limited, 

P O. Box 860. Montreal. Quebec.
Please send me more information on the Du Pont engi­
neering materials checked: □ “Zytel * nylon resin; 
□ “Teflon”* tetrafluoroethylene resin; □ Alathon’ * 
polyethylene resin; □ “Lucite”* acrylic resin. I am 
interested in evaluating these materials for__------------

Typical uses of glass-cloth laminations of 
“Teflon” tetrafluoroethylene resin include:

1. Conductor insulation, slot and phase insula­
tion and slot wedges (motors and generators).

2 Conductors and ground insulation, coil sep­
arators and layer insulation (transformers).

3. Hookup wire, power cables, ignition wire.
4. Printed circuit bases.
5. Structural parts.

The laminations combine the dielectric proper­
ties, chemical inertness and heat resistance of 
“Teflon” with the tensile strength, resistance to 
cut-through, and resistance to creep of woven 
glass fiber.

An informative free bulletin describing the 
preparation and uses of laminations and impi eg­
nations of glass cloth employing “Teflon” is now 
available. Write for a copy of Bulletin X-64.

This interlock Type B plug insulated with 
Du Pont “Zytel” nylon resin can be easily 
crimped and has excellent dielectric properties. 
Plug manufactured by Harvey Hubbel, Inc., 
Bridgeport, Connecticut.

NAME______________

COMPANY _ ____ .

STREET_____________

CITY_______________

TYPE OF BUSINESS

★"Teflon," "Alathon," 
"Zytel" and "Lucite” are 
registered trade-marks of 
E. I. du Pont de Nemours 
& Co. (Inc.).

average worker a 30-hour week within 
the next five to ten years, with no 
reduction in pay or standard of liv­
ing.” This prediction was made by 
Dr. Arnold O. Beckman, president, 
Beckman Instruments, Inc., in a 
recent speech.

Lead Room for Tube Study ... A 
room with solid lead walls for X-ray 
study of tubes has been constructed 
at the Newton plant of Raytheon 
Manufacturing Co. Twenty tubes will 
be inspected at a time by a 300,000v 
X-ray machine. The X-ray photos will 
be studied for welding flaws in the 
elements. This type of inspection goes 
beyond the microscope inspection of 
tubes that is now standard in the 
industrv.

PROPERTY AND APPLICATION DATA ON THESE

VERSATILE ENGINEERING MATERIALS: “ZYTEL

ALATHON,” “TEFLON,” “LUCITE
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WHICH IS YOUR RADAR REQUIREMENT?

Cable Winder

am
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MAPPING 
RADAR

MISSILE 
GUIDANCE

Let us send a qualified radar systems 
engineer to visit you at your convenience.

TERRAIN 
CLEARANCE 

RADAR

Bendix-Pacific specializes in 
airborne radar, having design 
experience and manufacturing 
ability to develop and produce 
systems radar to meet your 
requirements.

Coast-to-Coast Electronic Train Reservations . . . 
By contracting to rent its electronic reservation­
making system to the Santa Fe Railroad, the Tele­
register Corp, announces that a coast-to-coast reser-1 
vations network can now be set up. The new system 
can be linked to similar systems to be rented to the 
New York Central and New Haven Railroads, respec­
tively. A customer in San Francisco, for example, 
could make a reservation within seconds on trains 
running between Boston and New York. The Central 
and the Santa Fe meet in Chicago.

If this all-electronic system is rented to all the [ 
major railroads, it would be possible to make reserva­
tions on any American train from any sizable town j 
in the United States, or even Canada. However, the | 
equipment will not be able to choose between com­
peting lines; the customer must do that.

The Stamford, Connecticut, firm has also rented 
its reservation equipment to many air lines. The 
possibility of linking overseas ticket offices with the 
American reservation memorizing devices is of inter­
est. Renting a transoceanic cable to link the system 
is prohibitively expensive. We suggest as a possible 
solution the installation of compact relay trans­
mitters in transoceanic aircraft. If enough air lines

Custom cable winding costs can be cut as a result 
of the development of this "Planetary Cabler". 
Made by Douglas Roesch, Inc., Los Angeles, Calif., 
it handles thin wire, co-ax cable, and heavy power 
conductors at the same time.

Human Brains Better Than Computers ... To build 
a computer with the overall capabilities of the human 
brain would involve a machine of such tremendous 
complexity that it hardly seems practical today, Dr. 
I). E. Wooldridge, president of Ramo-Wooldridge 
Corp., Los Angeles, Calif., declared. "After all”, he 
admitted, "in electronic terms, the human brain is 
the equivalent of a billion trillion electron tubes. 
Compared with that, as someone has observed, our 
best computer is still a lowT-grade moron.”

PACIFIC DIVISION 
"~Bendv¿ Aviation Corporation
NORTH HOLLYWOOD. CALIF.

EAST COAST OFFICE: 475 5th AVE., N.Y. 17 • DAYTON, OHIO-1207 AMERICAN BLDG , DAYTON 2, OHIO • WASHINGTON, D.C.-SUITE 803, 1701 “K" ST., N.W.

CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9»EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17
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The working parts of an electronically con­
trolled camera that helps prepare directories.

ELECTRONIC DESIGN * November 1955

cooperate in the venture, then there would always 
be a plane every few hundred miles over the Atlantic 
relaying the pulse signals. Such flying relay stations 
have already been used to relay a TV program from 
Florida to Cuba. At present, it is not likely that 
“over-the-horizon” microwave transmission will soon 
be developed to the point where it can bridge the 
Atlantic at its narrowest point—1900 miles.

Electronically Controlled Camera Compiles Books 
. . . The laborious task of compiling directories has 
been put on a semi-automatic basis by means of 
electronic controls. A camera rapidly photographs 
punched cards bearing the desired information on a 
long spool of film. The listings are therefore in the 

I columnar form common in most business directories 
I and telephone books.
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The device is known as the Listomatic Camera 
Model 1, and it was developed by Eastman Kodak 
Co., Rochester, N. Y. The information on the cards 
should be typed with a justifying typewriter for even 
lines in the space where holes are not punched. By 
typing on punched cards, the information can be 
arranged in alphabetical or other groupings by 
machine. The next operation that could be done 
automatically is to develop a typewriter that prepares 
the punched cards according to spoken or hand­
written instructions.

The device photographs 230 cards per minute. The 
unit is loaded with 400' reels of film. After all the 
cards for a particular directory have been photo­
graphed, and the reels developed, the reels are cut 
by hand to the correct column length and mounted 
on forms for photolithography. This device represents 
an advance for the printing industry through elec­
tronic means. A number of other electronic aids to 
the printing industry, or even electronic printing 
itself, are now under investigation.

•Torque 2600 mg.mm./degree from CGC-8-A-7

Function . Type 
‘Number

Primary 
Element

Excitation 
Voltage 
400 cy.

Input 
Current 
(ma.)

Input 
Power 

(Watts)

Primary 
Impedance 
Secondary 

Open 
(Phase)

Primary 
Resistance 

(line)

Secondary 
Element

Output 
Voltage

Secondary 
Impedance 

Primary 
Open 

(Phase)

Secondary 
Impedance 

Primary 
Shorted

Secondary 
Resistance 

(line)

Phase 
Shilt 

Degrees

Sensitivity 
mv /deg.

Accuracy 
Minutes 

Mai.
Transmitter CGC-8 A 7 Rotor 26 100 .50 54 + 37.0 Stator 11 8 12+ 15+ 11 8 8 200 7

1 Phase |260 3 Phase |45 |3 5
Control CTC-8 A I Stator 11 8 90 .230 28 + 24 7 Rotor 23 6 220 + 246 + 143 8.5 400 7
Transformer 3 Phase jllO 1 Phase )740 »60

Control CTC-8-A 4 Stator 11 8 37 .091 67 + 59 5 Rotor 24 508 + 640 + 381 92 400 7
Transformer 3 Phase |270 1 Phase »1680 1190

Stator 11 8 84 .268 38+ 27 0 Rotor 23 2 280+ 344 + 230 11 400 7

Resolver
CSC-8 A 1 !1 2 Phase (136 2 Phase »600 |75

) Rotor 26 39 .430 280 + 230. Stator 10.6 38 + 70+ 27 0 20 180 7
I 2 Phase )600 2 Phase (136 )29

Repeater CRC-8 A 1 Rotor 26 100 .50 54 + 37 0 Stator 11.8 12 + 15+ 11 8 8 200 30' ‘
1 Phase j260 3 Phase )45 |35

Differential CDC 8 A l Stator 11.8 85 .21 27 + 25 0 Rotor 118 38+ 47 -f- 36 9 200 7 Rotor
3 Phase 1120 3 Phase »122 114 7 Stator

Total Null max. 20mv for each unit

Also available in 115v 400 cy. primary, 90v secondary Transmitters, C.T.'s, Receivers

CLIFTON PRECISION

113
GMS. 128

GMS.

WHY USE 1945 SYNCHROS IN 1956 DESIGNS?
Clifton’s new Size 8’s can take the place of 

larger units at very significant saving in 
bulk and iveight.

These new Size 8’s are now in use in some of the 
latest and lightest avionic equipment. In equipment 

which must be flown, why load on extra weight?
Samples are available from stock, quantities 

from the production line.

c
ODUCTS COMPANY INC
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For application information 
writ« or call the Home Office 

or 9501 Grand Avenue
Franklin Park (Chicago), III., 

TUxedo 9-5400
589 Fifth Ave., Mew York 17, 
New York, PLaza 9-3900
622 South La Brea Ave , 

uos Angeles 36, Calif., 
WEbster 8-2851

R AYTH EON 
MANUFACTURING CO.

Spiral hit»» o.vuon — Homa Office 55 Chin n St
Newton 58 Mass, Bigelow 4-7500

“Post acceleration” tube, an experimental color-TV 
tube has been developed that features greatly 
increased brightness. The tube receives its name 
from the fact that the electron beams are accelerated 
after passing a grill located close to the phosphoros 
screen. As a result of this feature, much lower deflec­
tion voltages and simpler convergence controls are 
required. The 22" tube, which is naturally rectangu­
lar, will not be available for use in the 1956 lines of 
receivers. Further development on this “Lawrence­
type” tube is in progress.

The tube gives a brighter image because an elec­
tronic shadow mask is employed instead of a perfo­
rated metal disc. A new type of shadow mask permits 
90% of the electrons to reach the phosphor screen 
compared to about 15% for metal shadow masks. It 
is under development by Tube Dept., General Electric 
Co., Schenectady 5, N. Y.

The shadow mask consists of an array of parallel 
wires. Three electron guns are employed, but they 
are mounted in the same plane, as illustrated, instead 
of in a triangualr arrangement as in present color 
TV tubes. In normal operation the final gun electrode 
potential and cone potential are held at about 6500v, 
the grill is at a potential approximately 200v lower 
than the gun, and the phosphor screen is maintained 
at approximately 25000v.

The three electron beams corresponding to the three 
colors enter the grill with a slight angualr separation 
of less than 1°. Two effects occur. First, the central 
ray of a particular beam no longer travels in a 
straight line but assumes a parabolic path. Secondly, 
a focusing action occurs in which the diameter of the

is a 
loss 
is T 
roo 
and

The electron beams are reduced in diameter 
the grill in the "post-acceleration" tube.

RAYTHEON MAKES ALL THESE:

reliable subminiature and miniature tubes 
SEMICONDUCTOR DIODES, POWER RECTIFIERS AND 

TRANSISTORS • NUCLEONIC TUBES 
MICROWAVE TUBES . RECEIVING ANO PICTURE TUBES

Note: All dual section tube ratings (except heater) are for each section.

Raytheon Rei ¡able Subminiature Tubes Now ZAvailable

Vibration
TYPICAL CHARACTIERISTICS ■ • ■■ " 1

TYPE DESCRIPTION
Output 
mVac* 
(max.)

He^

Volts

iter 

mA.

Pla

Volts

te

mA.

Grid Volts 

or Rk

Scr

Volts

een

mA.
Amp. 
Factor

Mut. 
Cond

CK5639 Video Amplifier Pentode too 6.3 • 15p 21 ! UU ohms 100 4 9000

CK5702WA RF Amplifier Pentode 50 6.3 200 120 7.5 200 ohms 120 2.6 — 5000

High Frequency Triode 10 63 200 120 9.4 . 220 ohms» ■ ■ .. ■ ■■■
—

MRNKbKmNI 25.5 5000

CK5744WA

CK5783WA
] CKS783WB

High Mu Triode

Voltage Reference

25

50
■&

6.3 200

0p

250

erating volt

4.2

age approx

500 ohms

imately 86 volts between 1 5 and 3.5

70 

ma.

4000

CK5784WA RF Mixer Pentode 100 6.3 200 120 5.2 -2 120 3.5 - 3200

CK5787WA Voltage Regulator ■ <a 0|»rating vol age appro) imately 98 volts between 5 and 25 ma.

CK5829WA Dual Diode — 6.3 150 Max. Io = 5.5 ma. per plate

Medium Mu Dual Triode 50 6.3 300 100 6.5 ; 150 ohms [ 35 : 5400

ctoni Medium Mu Dual Triode 50 6.3 300 100 8.5 220 ohms — 20 5000

CK61U High Mu Dual Triode ■Rs 6.3 100 0.8 1500 ohms «MM» o 1800

CKS152 Low Mu Triode

Low Microphonie Triode

25

2.5

6.3 200 100

250

10.0

« M
270 ohms
CAA Alhrhsjy — I 1 l1

17.5 5100

CK6533 Low Microphonie Triode 1 1° 6.3 200 120 0.9 1500 ohms
[ -

— 54 1750
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RAYTHEON

The three electron guns are mounted in the hori­
zontal plane.
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because the beam width is so small in comparison 
with the vertical phosphor stripe width a guard band 
is formed on either side of the beams landing area. 
This allows the beam to move about on a particular 
stripe without striking an adjacent stripe, and there­
fore, affecting color purity. This wide guard band 
allows considerably larger mechanical tolerances in 
manufacture and electrical tolerances in operation.

The tube has one disadvantage. Because secondary 
electrons hit the screen in a random manner, there 
is a loss of contrast compared to present tubes. This 
loss is most apparent in a completely dark room, but 
is negligible in the more common partly illuminated 
room because of the greater brightness of the tube 
and the high attenuation (50%) in the safety glass 
face. This glass is also spectrally sensitive.

The earth’s magnetic field changes the electron 
trajectories, and hence, the angle of entry of the 
beam into the grill region. This effect will cause the 
beam to strike a different portion of the filed in the 
absence of an external magnetic field. In the vertical 
direction color purity can easily be maintained due 
to the use of vertical continuous stripes of the same 
color. Therefore, any field which would cause a shift 
in this direction can be neglected. An axial field 
would cause rotation in the center of the picture 
coinciding with the center of rotation. The major 
cause of color impurity is then due to the vertical 
component of any stray fields because this will give 
a horizontal shift. This component includes the earth’s 
magnetic field. This tube has been shielded without 
the use of expensive shields.

The present tube is a “sandwich” type containing 
the grill mounted on a frame and an internal flat 
phosphor plate. The next development will be a tube 
with the phosphor on the inside and on the envelope 
face. The designers of this tube believe that it could 
replace the present color-TV tube without requiring 
extensive changes in a receiver’s circuitry.

RAYTHEON

TYPICAL REFERENCE DIODE CHARACTERISTICS

diodes shown actual size.Raytheon Bonded Silicon Diodes 
provide low reverse current and 
good stability at high tempera­
ture. Every diode receives four 
temperature cycles of one hour at 
— 5 5°C and one hour at -f-1 50° 
C, followed by thirty-six hours 
at 95% relative humidity and 
7O°C. Exact characteristics are 
maintained after temperature cy­
cling and stability remains ex­
cellent over long periods.

ratines at 25°C

Type
Min. Forward 

in A at +1.0V
Max. Reverse 

mA at Volts
Peak Inv 

Volts
1N300 8 0.001 at -10 15
1N432 10 0.005 at -10 40
1N301 S 0.05 at -50 70
IN 460 5 0.1 at -75 90
IN 303 3 0.1 at -100 125
1N433 3 0.1 at -125 145
IN 434 2 0.1 at -150 180
IN 302 1 0.2 at -200 225

-10

15

-20
-3

25mA

132 
max.

.235* 
max.

RAYTHEON MAKES ALL THESE:
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Our expansion program requires: Scientists «Engineers 
Precision Instrument Makers—write to S. W. Wilson

The charge-account 
on the N. Y. State 
toll road. This toll 
giant computer for

& Cooper Co., Brooklyn, N. Y. 
gear has already been installed 
Thruway, the nation’s longest 
booth equipment is tied into a

Hidden Recorder
Up to eight hours of conversation can be secretly 
recorded on this tape recorder. It has been built 
into a conventional briefcase by Amplifier Corp, of 
America, 398 Broadway, New York 13, N. Y. The 
complete unit weighs about 12 lb. The on-off switch 
is cleverly concealed in the clasp.

TO PEAÄE
betause the awful

alternative is the

Seawolf Launching Invo 
1955, by Lt. Coindr. Paul f, Bradley, 
(ChC), USN. "Therefore, reverently we 
ask Thee, O God, of both the atom's law and 
man's reason, tabless and guide diem to 
life more abundant... to peace... because the 
awful alternative is the end of all life.”

JL hese are the last twelve words of the invocation 
given at the launching of ’’Seawolf.”
As the second nuclear-powered submarine to be completed 
within the past 20 months... it dramatically re-affirms 
our entrance into a brand new era!

In a smaller way... yet significantly... it also 
re-affirms Norden-Ketay’s leadership in the field of 
electronics and instrumentation. For based upon 
their experience, research facilities, and performance in 
volume production... The Precision Components 
Division of Norden-Ketay was chosen by 
General Dynamics Corporation, builder of ’’Seawolf,” 
to supply the SYNCHROS which translate electrical 
impulses into positioning data... another 
example of how Norden-Ketay serves most of the leaders 
in automatic controls ... where reliability counts most!

S • SERVO MOTORS • DIGITAL CONVERTERS 
RATE GENERATORS • RESOLVERS • MAGNETIC 
AMPLIFIERS • GEAR TRAINS • VARI-OHM 

TIOMETERS • NAVIGATIONAL SYSTEMS •
OL SYSTEMS • SERVO MECHANISMS •

E INSTRUMENTS • BOMB DIRECTOR SYSTEMS 
COMMUNICATION EQUIPMENT • COMPUTERS 
AC RAG AGE PRESSURE GAGES

99 Park Avenue, New York *16, N. Y.

DIVISIONS:
Tb« Norden Laboratories, White Plains, N. Y.
Precision Components Division, New York, N. Y.
Commack, Long Island, N. Y.
Western Division, Hawthorne, California
Instrument and Systems Division, Milford, Connecticut

SUBSIDIARIES:
The Prohman Manufacturing Company, Inc., Miami, Fla. 
Nuclear Science and Engineering Corporation, Pittsburgh, Pa. 
Vari-Ohm Corp., Amityville, Long Island, N. Y.
Scientific Specialties Corporation, Boston, Mass.
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Charge Accounts for Toll Roads . . . By means of 
new electronic devices, motorists on the nation’s toll 
roads can charge toll fees instead of paying on the 
spot. In addition, new electronic equipment has been 
developed to feed information on toll-booth traffic to 
the control point from which the toll highway is 
controlled.

All of this equipment has been developed by Taller 
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and c 
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rapid processing of all this information.
The same firm has also developed an automatic toll 

collector that enables a motorist to direct questions to 
a supervisor located some distance away. If someone 
attempts to drive past this device without paying his 
toll, an alarm bell rings and red lights flash on. If 
the motorist then continues on his way and does not 
back up and pay his toll, an automatic camera photo­
graphs his license plate and simultaneously records 
on the film, time, date, and place. All of this auto­
matic toll equipment includes features to safeguard 
the funds they collect.

The development of the above equipment is part of 
the nation-wide trend toward replacing all repetitive 
jobs with electronic devices and releasing workers for 
jobs that require judgment, such as repairing these 
devices.
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Color TV Moves Slowly in UK . . . 
After observing the failure of color 
TV to develop in this country as 
quickly as prophesized, the British 
are moving very slowly towaids color 
TV according to the September Wire­
less World (p. 464), the official bod­
ies governing broadcasting in Great 
Britain are not likely to approve any 
color TV system in the near future. 
Experimental compatible color trans 
missions are now in progiess in the 
United Kingdom.

Audio Engineering Officers ... Col. 
Richard II. Ranger, president of 
Rangertone, Newark, N. J., has been 
elected president of the Audio Engi­
neering Society. W. O. Stanton, Pick­
ering & Co., Oceanside, N. Y., was 
elected executive vice-president and 
the vice-presidents are E. D. Nunn, 
Audiophile Records, Saukville, Wis., 
and R. A. Long, Stanford Research 
Institute, Stanford, Calif.

International Technical Coopera­
tion . . . International Business Ma­
chines Corp, will establish a research 
and development laboratory in Zurich, 
Switzerland. The purpose of the new 
laboratory is to establish closer con­
tact between the American organiza­
tion and development activities being 
conducted by European scientists and 
engineers in the accounting and proc­
essing field. IBM is located at 590 
Madison Ave., New York 22, N. Y.

New Electronic Magazine ... A 
new periodical dealing with experi­
mental and theoretical developments 
in electronics has commenced publi­
cation in Great Britain. Known as 
the Journal of Electronics, it is affili­
ated with The Philosophical Maga­
zine.

The initial number includes arti­
stes by scientists from the United 
States, Great Britain, Germany, Hol­
land, and Switzerland. It is available 
at $2.80 (one pound) per issue from 
Academic Press, 125 E. 23rd St., 
Vew York 10, N. Y.
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TYPE KI328

COUNTING THE COUNTLESS

TYPE 6364 7

TYPE 6363
TYPE 6467

Count on DuMont multiplier phototubes — whether 
you’re counting stars, scintillations or holes in punched cards.

TYPE 6292
TYPE 6365

Du Mont multiplier phototubes have become a standard for comparison.
Their superior long-term stability, their high cathode 
sensitivity, their excellent signal to noise ratio and their very 
high amplification are all well known by critical users of multiplier phototubes.

From 3A" size used in oil-well exploration and medical research to the 
16" giants used for large area counting in astronomy and critical 
radiation studies, Du Mont multiplier phototubes 
share the same fine characteristics.

955

t of 
Live 
for
lese

Technical Sales Dept. ALLEN B. DU MONT LABORATORIES, Inc. 760 Bloomfield Avenue, Clifton, N. J.

dUMONi
If you aren't familiar with DuMont 

multiplier phototubes and want the complete 
story, just write on your company letterhead to:
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When specifications call for—

Award Winners . . • Dr. Claude E. 
Shannon, Bell Telephone Labora
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Mobile TV Projection Gear ... A' ’a., 
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Million Color TV Sets in ’57 • • . In 
1957, when color TV prices will prob I 
ably be around $500, the industry 
should sell as many as 1,000,000 coloi 
receivers, R. W. Galvin, executive 
vice-president, Motorola, Inc., has 
predicted. In the same year, black 
and-white set sales should reach 
6,000,000, he said. This increase in 
color set sales for the future may be 
attributed to a reduction in price and 
the fact that present black-and-white 
set owners will be looking for re­
placements for their old sets.

J offers—

o CUSHIONED GLASS CONSTRUCTION 
@ DESIGN STANDARDIZATION © HIGH 
DIELECTRIC STRENGTH O VACUUM 
TIGHT SEALING 0 MINIATURIZATION 
© SUPER DURABILITY 0 VIBRATION 
RESISTANCE © MAXIMUM RIGIDITY 
© ECONOMY AND PROMPT DELIVERY

★PATENT PENDING-ALL RIGHTS RESERVED
im

DIVISION OF AMPEREX
44 SUMMER AVENUE.

ELECTRONIC CORPORATION
NEWARK 4. NEW JERSEY
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■ ope 
tories, Murray Hill, N. J., has been In îe 
named recipient of the Stuart Ballan “ 11,0 
tine Medal of The Franklin Institute, 
Philadelphia, Pa. The medal was 
awarded to Dr. Shannon for his 
achievements in the field of communi­
cations.

Dr. E. W. Engstrom, executive vice­
president, Radio Corp, of America, 

9 MAJOR DESIGN 
ADVANTAGES

received the Society of Motion Pic­
ture and Television Engineers Prog­
ress Medal Award “for his outstand­
ing leadership and vision in sound 
motion picture and television devel-’ 
opment”.

Check your requirements with sealed terminal specialist 
Electrical Industries specializes in the design and manufac­
ture of sealed terminations for all types of electronic and 
electrical components. Both standard and custom terminals 
can be supplied quickly to meet every design specification 
and the severest environmental condition. In most cases, 
specifications can be met with standard types that offer 
maximum economy and fast delivery!

Consult E-I First
— for Compression Seals, Multiple Headers, Sealed Ter­
minals, Condenser End Seals, Threaded Seals, Transistor 
Closures, Miniature Closures and Color Coded Terminals — 
one dependable source for all hermetically sealed terminal 
requirements!

closed circuit TV images in theaters 
has now been placed on the market. 
The unit is of value for equipping 
theaters quickly for special closed 
circuit events such as championship 
fights, theatrical performances and 
operatic performances. The equip­
ment was developed by General Pre­
cision Laboratory, Inc., Pleasantville, 
N. Y., and produces a sharp image 
on a 50' x 65' screen.

ELECTRICAL 
INDUSTRIES

A-M Tuner for Areas Without F-M 
. . . A high-quality a-m tuner has 
been developed for sale in areas with­
out f-m stations. Most good tuners 
available at present are a-m—f-m 
types. The new tuner is being mar­
keted by Altec-Lansing Corp., 161 
Sixth Ave., N. Y. 13, N. Y., at $99.
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/-H-F Transistor to be Mass-Pro- 
laced ... A “diffused-base” transis- 
pr that can be mass-produced has 
pen developed. The new germanium 
| *pe should be available in volume 
from the Phoenix, Ariz., plant of 
Motorola, Inc., Chicago, HL, in one 
>r two years. The device can be 
Operated at lOOOMc. This firm has 
seen manufacturing transistors for 
ts own use for some time.

New UHI- Mixer Diode
Specifically Designed

for UHF Tuners
talking with Satellites . . . Pocket

Enthusiasts attending tho Sixth In- 
ernation Astronautical Congress inle E.L

bora- Copenhagen recently partitioned the 
been

il lau

nternational Telecommunications
Jnion to allocate frequencies for use

itute v^h satellites, according to the Sep- 
ember, 55 issue of the DuMont Dis-was

• his wich- We are having enough prob-
nuni-

vice­
erica, 

Pic-
Prog- 
tand- 
>ound 
level-

ems for allocating frequencies for 
ise on earth without considering the 
lew problem of communicating with 
atellites that don’t exist yet.

Science Talent Search • . . The fif- 
eenth annual Science Talent Search 
vill provide $11,000 in science schol- 
irships for 40 high school seniors. 
The scholarships are offered by West- 
nghouse Electric Corp., Pittsburgh, 
’a., with the search conducted by

cting science Clubs in America.
‘aters 
irket. 
■»ping 
dosed 
nship

and 
quip- 
Pre- 

tville, 
image

Entrants in the search must report 
)n an original science project and 
:ake an aptitude examination. It is 
expected that about 16,000 students 
will participate in the project.

Soviet TV System . . . 700,000 sets 
are in use in the Russian TV system. 
The system is comprised of stations 
in Tallinn, Baku, Minsk, Sverlovsk, 
Kuibyshev, Tiflis, as well as those op-

r has 
with- 
uners 
—f-m
mar- 

, 161 
t $99.

¡rating in Moscow, Leningrad, Riga, 
\alinin, Kharkov, Omsk, and Kiev, it
'vas reported in BET MA Internation 
il News. The stations broadcast 45 
lours of programming each week in 
addition to community TV and 
(inema relays. TV documentary films 
are reportedly prepared in 45 centers 
throughout the U. S. S. R.
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PHILCO
M73A

FEATURES
• Low Noise Factor

• Low local oscillator 
drive requirements

9 Stability over long life

9 Uniformity of 
characteristics

♦ Rugged and compact 
mechanical 
construction

Production of the Philco 1N173A Diode is a special process!
In dozen lots, or thousands, these mixer diodes have character­
istics unexcelled in uniformity. Special Philco production and 
control techniques assure a new standard of dependable perform­
ance never before available in UHF mixer diodes.
Precise electric pulse "forming” welds the platinum alloy whisker 
wire and germanium crystal into a complete, integrated unit. 
Impregnated and sealed in a ceramic moisture-proof case, the 
Philco 1N173A maintains unusual stability regardless of shock, 
vibration or wide variations of temperature.
Design engineers find the exceptional uniformity of the Philco 
Mixer Diode the answer to high performance tuner operation 
over the entire UHF band. Exact impedance . . . low noise level 
. . . minimum Local Oscillator drive requirements ... all the 
features that insure optimum performance are designed into 
the Philco 1N173A... and these diodes are available now! For 
complete information on the Philco 1N173A Mixer Diode write 
to Philco, Department ED, today.

PHILCO CORPORATION
OVERNMENT AND
NDUSTRIAL DIVISION

PHILADELPHIA 44, 
PENNSYLVANIA

In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario
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ALBANY, J. A. Reagan Co., Albany 4-7676
ATLANTA, Southeastern Industrial Instruments. Exchange 7801
BALTIMORE, Thomas, L. Taylor, Belmrnt 5-9126
CHICAGO, R Edward Stemm Columbus 1-2227
DENVER Allen I Williams Co., Main 3-0343
FLINT. Sun, Robbins. Ine Cedar 5-7310

FORT WORTH. Mitchell Speairs Co., Webster 8811
HERTFORD M. S Coldwell, Jackson 2-5832
LOS ANGELES, T Loui« Snitzer, Webster 1-5566
MONTCLAIR, Ix)uis A. Garten & \ssociates. Montclair 3-0257
SAN MATEO, R. L. Pflieger Co., Fireside 5-1134
ST LOUIS, Edwin H. Murty, Evergreen 5-7728
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Parallax can be costly when an error in reading comparative voltage 
causes engineering changes. The exclusive Lavoie reflecting 
scale superimposes the reticule on the optical plane of the cathode-ray screen. 
. . . Thus there is no error of parallax. The reflecting scale does not prevent 
the use of a camera with the Lavoie LA-239CR Oscilloscope. A camera adapter 
plate is available for use with the Fairchild F-284 or F-286 camera. The 
same instrument is also available in the conventional flush-face version (model 239CF).

OSCILLOSCOPE DATA
Wider Bandwidth: Complex waves from 5 cycles to 15 
megacycles. Sine waves from 3 cycles to 20 megacycles.
Extended Sweep Frequencies: Linear from 10 cycles to 
20 megacycles internally synchronized. Triggered 
sweep, from a single impulse to irregular pulse­
intervals up to as high as 6 megacycles.
Square Wave Response: Rise time 0.022 microseconds, only 
5% droop on flat-topped pulses as long as 30,000 
microseconds duration.
Greater Stability: Electronically regulated power supplies 
throughout to maintain accuracy and constant 
operation under varying line conditions or line surges. 
Surges on the line from which Model LA-239CR is 
being powered can be displayed without distortion. 
Higher Signal Sensitivity: Maximum sensitivity without 
Probe: 10.4 millivolts. With Probe: 100 millivolts. 
(Maximum signals, 125 V. Peak and 450 V. Peak 
respectively.)

Timing Markers: Interval: Markers of 0.2, 1, 5, 20, 100, 500 
or 2,000 microseconds may be superimposed on the 
trace for the accurate measurement of the time base.
Voltage Calibration. Signal amplitude is referenced to a 
1,000 cycle square wave (generated internally) the 
amplitude of which is controlled by a step-and-slide 
attenuator calibrated in peak volts. (A jack is provided 
to deliver 30 V. Peak for use m calibrating other 
instruments.)
Sweep Delay: Any portion of the sweep longer than a 
5 microsecond section may be expanded by 10:1 for 
detailed study of that portion of the signal.
Power Source: 110 to 130 V. AC from 50 to 1,000 cycles.
295 Watts. (Fused at 4 amperes.)
Dimensions: In Bench Cabinets: 19% in. wide, 15% in. 
high, 16% in. deep. In Rack Mounting (with cabinet re­
moved to fit standard relay rack) : 19% in. wide, 
14 in. high.

Meetings
Nov. 14-17: Second International Automation 
Exposition, Navy Pier, Chicago, Ill. The exhibi­
tion will feature automatic controls, materials 
handling devices, etc. The electronic computer 
clinic will be repeated. For information, write 
to Second International Automation Exposition, 
845 Ridge Ave., Pittsburgh 12, Pa.

Nov. 21-22: Symposium on Aeronautical Com­
munications, Hotel Utica, Utica, N. Y. Spon­
sored by the IRE Professional Group on Com­
munications Systems. The symposium will stress 
the communications systems both ground-to- 
ground and ground-to-air used in aeronautical 
activities. Both military and civilian aspects of
these systems 
will be held. 
Benoit, Jr., 
Koine, N. Y.

will be discussed and an exhibit 
For information, write to R. C. 
138 Riverview Parkway North,

Congress and Atomic Exposition, Cleveland 
Municipal Auditorium, Cleveland, Ohio. Fifty 
technical sessions will cover every phase of 
peace-time uses of atomic energy and its by­
products. Nuclear developments for applications 
in industry, science, and agriculture will be 
exhibited. For information, write to Atomic 
Exposition, 931 Book Bldg., Detroit 26, Mich.

Dec. 14: Operations Research Symposium, Uni­
versity Museum, University of Pennsylvania, 
Philadelphia, Pa. Sponsored by the IRE Phila­
delphia Section and Professional Group on En­
gineering Management and the Delaware Sec­
tion, Society for Industrial and Applied Mathe­
matics. Subjects of talks will be the scope of 
operations research, operations research experi­
ence in various fields, statistical and forecasting, 
scheduling and queuing problems, linear pro- w 
gramming, inventory and production control 
with emphasis on the use of computing ma­
chinery. For information, write to R. V. D. 
Campbell, O. R. Symposium Registration, Bur­
roughs Research Center, Paoli, Pa.

Jan 16-18, 1956: Conference on The Practical 
Utilization of Recorded Knowledge—Present and 
Future, Western Reserve University, Cleveland, 
Ohio. The conference will discuss problems in 
the processing, dissemination, and utilization of 
the increasing volume of recorded information in 
such fields as chemistry, physics, patents, etc. A 
series of papers is being prepared to summarize 
the “state of the art”. For information, write to 
Dean Jesse II. Shera, School of Library Science, 
Western Reserve University, Cleveland 6, Ohio.
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Dec. 15-17: Acoustical Society of America, 
Sheraton-Biltmore Hotel, Providence, R. I. Ses­
sions have been arranged on low temperature 
acoustics, ultrasonics of liquids, liquids and 
gases, noise, marcosonics and shock waves, speech 
and music, and architectural acoustics. For 
information, write to Acoustical Society of 
America, 57 E. 55th St., New York 23, N. Y.

Dec. 28-30: Conference on Low Temperature 
Physics and Chemistry, Louisiana State Univer­
sity, Baton Rouge, La. Sponsored by the National 
Science Foundation and Louisiana State Univer­
sity. Topics for discussion will include liquid 
and solid helium, superconductivity, ionic and 
nuclear paramagnetism and magnetic cooling, 
electronic and thermal properties of metals at 
low temperatures. Those wishing to attend should 
write to Dr. J. M. Reynolds, Dept, of Physics, 
Louisiana State University, Baton Rouge, La.

Jan. 9-10, 1956: Second National Symposium 
on Reliability and Quality Control in Electron­
ics, Hotel Statler, Washington, D. C. Sponsored 
by the Professional Group on Reliability and 
Quality Control of the IRE, American Society 
for Quality Control, and RETMA. Of particular 
interest to electronic designers are sèssions on 
“Quality Control and Automation”; “Advances 
in Tube Reliability”; “Controlling Relay Char­
acteristics”; and “Reliable Capacitors”. For in­
formation, write to IRE, 1 E. 79th St.. New 
York, N. Y.

Feb. 2-3, 1956: Symposium on Microwave 
Techniques, University of Pennsylvania, Phila­
delphia, Pa. Sponsored by the IRE Professional 
Groups on Microwave Theory and Techniques 
and Antennas and Propagation and the Phila­
delphia Section of the IRE. Sessions are planned 
on radiating systems, guided microwave trans­
mission, components, propagation, and measure­
ments. For information, write to IRE, 1 E. 79th 
St., New York, N. Y.

April 5-6: Conference on Magnetic Amplifiers, 
Hotel Syracuse, Syracuse, N. Y. Co-sponsored 
by the AIEE Committee on Magnetic Amplifiers, 
the TRE Professional Group on Industrial Elec­
tronics, and the Central New York Section of 
the Instrument Society of America. Special 
technical papers on the theory and application 
of magnetic amplifiers. Fifty companies will 
have exhibits. Those interested in presenting a 
paper should submit a 200-word summary to 
Paul Schmidt, Chairman, Technical Program 
Committee, 3A-104 Bell Telephone Laboratories, 
Whippany, N. J., by December 31, 1955. For 
information, write to C. F. Spitzer, General 
Electric Co., Building 3, Syracuse, N. Y.
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One look tells you 3 ways

printed circuit chassis

/¿supports

Sta /¿stacks

SYLVANIA
ICLE 17 ON READER-SERVICE CARD FOR MORE INFORMATION

contact-tail barriers keep the socket 
perched higher off the printed circuit board 
for greater heat dissipation and freedom 
from flux contamination.

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

designed for foolproof nesting to accom­
modate automatic assembly techniques. 
Ground-strap slot keys sockets for proper 
orientation.

new collar design supports the metal tube 
shield isolating it from the printed circuit 
board and contact tails. Short circuits are 
eliminated.

tion qualities are higher. Contact char­
acteristics are superior. Printed circuit 
production is more economical because 
Sylvania sockets are designed for auto­
matic production methods.

Before you package your printed 
circuit design be sure you take a close 
look at these sockets. Write for data or 
samples. Address Dept. L22S.

Sylvania printed circuit sockets offer 
you all the important advantages you 
need for design efficiency. You get free­
dom of layout. Contacts fit through 
smaller holes in the circuit board. You 
can arrange your circuits for shortest 
conductor paths.

Sylvania sockets are all-molded. 
Moisture traps are eliminated; insula-



Applications Inc., New York, N. Y.Raoiotion
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of getting too close to it, and of being in the 
path of the radiation in the ease of more 
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radioactive materials. There is also considerable risk

it offers a much more fruitful area for small com-

Editors Note: The recent con­

Needed Electronic Devices
for the Atomic Industry

V. Lawrence Parsegian

A toms-for- Peace
ference at Geneva focussed the Worlds attention 
on the growing industry based on nuclear develop­
ments. In the spirit of that historic conference, Elec­
tronic Design is publishing this article in hopes uf 
aiding this new industry. Dr. Parsegian is also Chair­
man of the Engineering Group, Rensselaer Poly tech- 
nie Institute, Troy, N. Y.

ELECTRONIC devices can contribute practical 
■■ answers to many of the problems facing the 
growing atomic industry. This article discusses instru­
mentation needs of this industry in the hope that 
electronic design engineers will be stimulated to solve 
them. Possible solutions to some of the problems and 
avenues of research are also offered.

Laboratory Needs
The analytic and research laboratories that make 

use of radioactive isotopes number many hundreds. 
In all of these laboratories the handling of radio­
active solutions and powders is time consuming, and 
hazardous because the available instrument techniques 
and equipment were never designed for use with 
radioactive materials.

For example, the determination of weight, probably 
the most common measurement of the laboratory, 
is accomplished by placing expensive balances inside 
a hood, where it is subject to contamination. The 
tiny weights and specimens are handled with awkward 
tongs, reading through window systems that also 
introduce blasts of ventilating air. The danger of 
dropping the specimen, of having it blown around, 

tion, is accomplished with awkward tong systems and 
glassware that were never designed for use with 

to this operation because they have to be observed 
closely. The tables give the results of a survey of the 
analytic techniques and of how they fall short. This 
field is wide open for ideas and invention. In tact, 

panies that want to get into the atomic program 
than does the field of radiation measuring devices on 
which so many new firms have concentrated.

Reactor and Processing Plant Needs
The measurements called for in the nuclear reactor 

and in the associated processing plants are not unlike 
those required in more conventional plants, the prin­
cipal ones being flow rate, pressure, temperature, 
liquid level, and one new variable, namely nuclear 
radiation.

The conditions under which these measurements 
have to be taken are so different, however, because 
of the presence of intense nuclear radiation, that in 
effect a wholly new set of specifications and perform­
ance characteristics and new instruments are needed.

In the reactor proper and in the reprocessing plant 
the sensing element or detector must do its work be­
hind very thick shielding walls, and must be consid­
ered untouchable to human hands when replacement 
is necessary. Telemetering and operation or replace­
ment by remote manipulating is needed.

The future atomic reactor systems will have to be 
much more automatically controlled than the early 
installations, and the majority of the instrument and 
equipment systems required for this job will have 
to be electrical and electronic.

In the reprocessing plants there is an intense 
mixture of gamma radiation, X-rays, and beta radia­

tion emitted by the fission products, and secondanh 
from the process liquids, process equipment and from 
the surrounding shields. Alpha particles are also 
emitted bv the product plutonium and from uranium.
These same activities are present m the reactor also, 
with the important addition that the neutron flux is 

he 
be 
ra 
a 
us

also present to a predominant degree.
These emissions actually constitute important proc­

ess variables, just as temperature and pressure are 
process variables for process monitoring. The art 
of radiation measurement has not yet progressed to 
the required degree to use them as such.

To meet the needs of reactors and plants, a whole 
new series of detector elements are required. These 
must include detectors that withstand the high tem­
peratures of the reactor, and do so with instrument 
parts that are small and that do not absorb neutrons 
excessively. Conversion devices that transform neu­
trons into heat energy for the measurement of neu­
tron flux may not easily fall into this desired category.

The industry needs detectors that can differentiate 
neutron flux and gamma radiation. The methods 
whereby one measures total radiation and subtracts 
from it a measure of gamma flux to determine neutron 
flux density aie far from satisfactory. The measure­
ment of rate of change of radiation flux is important 
for proper control of reactors. The time-constant 
must be made short for certain applications. Also 
the range must be made large so that a few instru­
ments will properly cover the range from say 104 
neutrons/cm2 per sec. to flux densities exceeding 1012 
neutrons/cm2 per sec, a factor from low-to-high of 
over 108 times when the instruments are used for 
control of reactors. Gamma-ray flux intensities exceed 
several hundred roentgens/hr in reactors. Similarly 
there are needed detectors that can be immersed 
in corrosive process fluids for the measurement of 
non-penetrating alpha particles. It would be very
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Radioactivity:
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Manipulation
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Distillation 

Ion exchange

Heating

Sampling

gamma, strong bota: 
absolute counting

monitoring

Centrifugation and precipitation

Titration

Extraction: 
batch

Analysis: 
gravimetric 

volumetric

washing A liquid transfer

Agitation: 
mechanical

air agitation

vibration

Volume

Weight

Density

Pressure

Electro-conductivity

Surface tension

Viscosity 
mechanical

Refractive Index

pH, oloctropotontlals

Flourosconco, colorimetry, 
and spectrophotometry

Infrared

Emission spectroscopy 

Mass spectroscopy 

X-ray diffraction

This table shows the result of a survey of how 
present analytical laboratory techniques using radio­
active isotopes fall short. Measurement techniques 
are given at the top, and manipulative ones at 
the bottom. The undesirable characteristics are 
listed from left to right in decreasing order of 
severity. The diamond symbol indicates that the 
limitation is not too serious or exists only at high 
levels of radioactivity. The round symbol in color 
means that there are severe limitations at all levels
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helpful if alpha particles or if beta particles could 
be measured specifically in the presence of gamma 
radiation. Detection of alphas at a rate of 10/sec in 
a gamma-beta flux of say 50 roentgens/hr could be 
useful in certain applications.

What directions are likely to achieve these goals? 
Perhaps we can develop detectors that make use of 
effects of radiation on solids and liquids, in addition 
to gaseous discharge. “Radiation damage” in such 
materials perhaps could be pursued to provide 
sensitive detectors of the integrating type, while 
perhaps self-healing detectors will provide the more 
usual measurement of flux and change of flux.

Another class of radiation-measuring instruments, 
safety monitoring instruments of the total ionization 
type are also needed. Such detectors could be used 
in substantial numbers throughout the plant to guard 
against the influx of radiation-carrying air and 
vapors into “safe” areas.

It is important to know the energy spectrum as 
well as the intensity of neutron fluxes and gamma 
ray beams. There are no simple instrument techniques 
available to make these measurements. It would be 
helpful, for example, to be able to selectively deter­
mine the energy spectrum from thermal energies up 
to several million electron volts in say eight or more 
energy bands, for both neutron and gamma types of 
radiation.

Tn the case of instruments to be used in reactors, 
the choice of materials is limited both because neu­
trons are destructive and because absorption of neu­
trons is expensive. In separation plants, and for most 
health and safety monitoring instruments, the prob­
lem is simpler because gamma-resisting materials are 
easier to find. The gamma ray intensities involved in 
health and safety monitoring range from background 
< 0.3 mr/day) to something beyond tolerance level (100 
mr8 hr day). The gamma ray activities in separation
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Fig. I. A simple radiation detector 
and preamplifier for use in a proc­
essing plant.

Sealed ionization chamber
Sealed cable to preamplifier
Guide frame
Lifting eye
Preamplifier
Local shield
Quick-disconnecting electrical 
connector
To amplifier and indicator system
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plants range from background up to hundreds of 
roentgens per hr. Fig. 1 illustrates a simple radiation 
detector and preamplifier. The detector can be simply 
suspended alongside the vessel containing the radio­
active material while the preamplifier is somewhat 
removed to permit it to be shielded from the most 
active radiation. A simple quick-disconnect device 
beyond the preamplifier allows rapid replacement of 
the entire unit.

Satisfactory measurement of flow rates is easily 
achieved in the petroleum industry by the use of 
orifice-type meters, despite the fact that such meters 
may require periodic servicing. When such an instru­
ment is used in a nuclear reprocessing plant, its fail-

22

H

ure becomes extremely troublesome. Replacement of 
the unit must be accomplished by remote-manipulat­
ing devices, including the manipulation of bolts and 
nuts that connect the unit to the process pipe lines. 
Reassembly of the process equipment by remote mech­
anisms, and refilling, and recalibration of the system, 
can prove quite time consuming and expensive.

Certain generalizations can be made as to the 
characteristics one may require of instruments 
applied to this service. These are:

1. The most important characteristics to be sought 
for in instruments for these applications are long 
life and easy replaceability of the elements located 
in the radioactive areas. This is tantamount to re­
quiring that the detector element be made simple 
and dependable even at the expense of transferring 
complexity to the instrument panel. It also places a 

premium on instrument systems that do not require 
contact with radioactive process streams, but can 
measure from outside pipe and tank systems.

2. The detector element of the measuring system 
presents the most serious challenge because it is the 
part that is subjected to radiation and to the fluids.

3. Telemetering of intelligence to and from the 
radioactive process areas to distant (100 to 300' 
away) instrument panels is necessary.

4. Adaptability to calibration check by remote 
means, overall simplicity, stability under variable 
plant conditions, sensitivity, adaptability to auto­
matic control, absence of moving parts, “packaged” 
units, resistance to corrosive fumes, ruggedness 
against plant handling, and sufficient overall accu­
racy, are perhaps the other characteristics that are 
desirable in such instruments in roughly decreasing 
order of importance.

Process Measurements
The measurements of greatest interest in processing 

are the measurement of liquid flow rate, temperature, 
liquid level, pressure, radioactivity, and process fluid 
composition. Of these, only temperature measurement 
by means of thermocouples can be considered to be in 
a fairly satisfactory state of development for use in 
nuclear plants, since thermocouples can be readily 
protected from process fluids by means of conven­
tional protection wells.

Fig. 2 illustrates a system where the liquid level 
is determined by a detector placed outside the vessel, 
and electrical wires and quick-disconnect electrical 
devices complete the telemetering to the panel.

Metering of fluid flow rates presents a very dif­
ficult problem. The conventional orifice of pressure­
differential type meters are unsatisfactory, because 
they usually include moving parts and cannot be 
depended on to give the required life performance. 
The problems are often accentuated when one must 
cope with corrosive liquids that have a wide range 
of viscosities, densities, and which may even include 
abrasives or precipitation products.

One attempt to improve this flow problem has been 
the use of electromagnetic induction methods, as illus­
trated in Fig. 3. The principle has been demonstrated 
in certain applications, but the instruments need 
to become less expensive, simpler, more rugged in 
the sense of conventional industrial instruments, and 
adapted to more applications.

Industry has also made some use of instrument 
techniques for the continuous analysis of stream 
composition, such as by fluorometers, infra-red ana­
lysers, and even with mass spectrometers.

Aside from the mass-spectrometer type of instru-
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ment that identify specific atomic and molecular 
masses, much can be attempted by the use of electro­
magnetic phenomena, including effects related to 
molecular dynamics, dielectric properties, inductive 
coupling, absorption, and transmission phenomena. 
A number of instruments have been developed that 
will indicate a meter change with loading of search 
coils. Less progress has been made in development of 
electromagnetic detector systems that indicate con- 
curently both changes in a resistive component and 
in an inductive component of the field coil loading, 
along the lines developed by Foerster of the Kaiser 
Wilhelm Institute in Germany. Being able to read 
simultaneous changes in two components instead of 
the conventional single meter reading adds greatly 
to the information that can be derived from the 
instrument readings. While Foerster has applied this 
principle largely to metallurgical problems, there 
does not seem to be any obvious reason why the 
principle cannot be extended somewhat into liquid 
processing fields as well.
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Suggested Solutions
There are many physical effects due to radiation 

that might be utilized in new radiation detecting de­
vices. For example, the change in optical density of 
certain silver-activated phosphate glasses turns out 
to be fairly useful for measuring radiation dosages. 
This method requires the use of optical transmission 
measurements, but other changes might lend them­
selves to more easy application in simple, all-elec­
tronic instruments for measuring either total dosage, 
dose rate, or to distinguish types of radiation. A 
brief review of some of these observed changes might 
lead to much-needed new ideas.
Color Changes: A wide variety of materials change 
color when subjected to X-rays or nuclear radiation. 
Halite (NaCl) turns yellow-brown on irradiation to 
X-rays and sylvite (KC1) turns purple. The change 
of color disappears when the crystals are annealed at 
150°C. Compression changes the behavior somewhat. 
Dosages of from 104 to 107 roentgen are needed to 
show’ these effects clearly.

Glasses show’ color changes when exposed to 
nuclear radiation. Soda-lime glass will color in the 
visible spectrum, going smoothly from the red to the 
violet end. “Pyrex” is slower to color. Small addi­
tions will change the behavior, some reports indicat­
ing that the most active additions are iron, titanium, 
arsenic, antimony, manganese and cerium, decreas­
ing in that order. The phosphorus family of glasses 
change when there are contaminants such as arsenic 
or bismuth present. Fine borate glasses discolor when 
manganese is present. Some organics show changes 
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that appear to be due to irreversible color changes. 
Among these are many dyes of the triphenyl methyl, 
alizarin, thiazine and indige types. Changes in diazo 
dyes have been suggested for measuring intensity of 
radiant energy.

Dyed polymethyl methacrylate changes color under 
X-rays particularly in the case of Sudan III dye. 
Polythene shows similar effects, becoming fluorescent 
to ultra-violet excitation after irradiation.

A wide variety of other gems, salts, fluorites, non­
precious gems, and minerals show color changes due 
as a result of radiation.
Luminescence: The luminescence under radiation of 
a wide variety of sulfides (particularly zinc sulfide), 
of halides such as barium halide, chloride, and 
fluoride, of sodium chloride phosphors, calcium tung­
states, zine silicates, calcium silicates, and germanates, 
has been studied in great detail because of their im­
portance to X-ray and television screens.
Electrical Conductivity Changes: X-rays will increase 
the electrical conductivity of polystyrene by a factor 
of 108; tKe effect reverses on standing. Other solid 
dielectrics such as paraffin and sulphur show in­
creases in conductivity when under radiation.

Liquids such as petroleum ether, carbon tetra­
chloride, carbon disulfide, and benzene all show 
changes in conductivity. Carbon disulfide has been 
found useful for radiation measurement. However, 
in contrast with the solids, Ohm’s law is not obeyed 
by X-irradiated liquids; the current increases in the 
liquid with increasing voltage to a saturation value 

Fig. 3. This diagram illustrates the principle of the magnetic induction flowmeter.

that is not exceeded until dielectric breakdown.
Further research may reveal some material that 

has sufficiently large and reproducible changes in 
conductivity to allow development of good, simple 
instruments to make use of this principle for the 
measurement of radiation.
Other Electrical Effects: Numerous metals show a 
photoelectric effect when exposed to X-rays. Copper­
oxide barrier cells show good proportionality between 
soft X-ray intensity and the photoelectric current, 
but the proportionality constant fails for the region 
below 1 A°; their usefulness for dose-rate measure­
ment is limited to between 1 A° and 100 A°. Results 
on selenium cells are inconclusive and contradictory.

Semiconductors are sensitive to nuclear radiation. 
The conduction of n-type germanium is decreased by 
alpha particles at a rate of 78 electrons removed per 
alpha particle. When all the electrons are used up, 
positive holes are created at the rate of 8.6 per alpha 
particle, making the germanium a p-type semicon­
ductor. Both n-type and p-type silicon become non­
conducting under such bombardment.

Viewing Devices
Viewing devices offer unusual problems, ranging 

from the simple mirror devices used in laboratories to 
the complex optical systems used in large production 
plants. Binocular vision is very important in this 
connection, particularly in maintenance work in large 
plants. Television is useful for many of these applica­
tions; it would be even more useful if binocular 
vision were available with it.

FLUID 
VELOCITY



Standard Modular
Wafer Circuits

Breadboards such as the one above help the engineer interconnect 
standard circuit modules into complete electronic subassemblies.
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■■ODULIZED standard circuits are now available 
■Tl sampie iots for circuit-characteristic and pro­
duction-process evaluation. Prototype circuits and 
preproduction runs of specific circuits can also be 
ordered. This program is being undertaken in co­
operation with the Department of Commerce to further 
the development of modular techniques for production 
equipment. See production sample on cover.

Under contract to the Department of Commerce, the 
Aerovox Module Div., of Aerovox Corp., 1200 Jefferson 
Davis Highway, Arlington, Virginia, will also bid on 
production quantities, contingent on government ap­
proval, to supply customer’s production requirements. 
The company will offer the services of their engineer­
ing staff to help convert electronic circuits and systems 
to modular design; these services are available on a 
consulting or contract basis. The original facilities de­
veloped in “Project Tinkertoy” are beng used (ED 
June, 1955, page 11), and the company is currently 
expanding their own production plant to mass produce 
modules (deliveries are scheduled for January, 1956).

This low-level cathode fol­
lower circuit, module illus­
trated top center, is one o 
many that are available.

2C5I
HEATER

150 VOLTS

R 53 
IO K

R 24 
470C 33 

.047

100 
LINE TERMINATION

R63>R64
I50kS> 2.7K



on

ip- 
ts.
er-
ms

I a 
fie-

tly 
ice 
6).

Individual module mounting 
sockets for solder/wire or 
banana plug connection.

Many National Bureau of Standards preferred cir­
cuits are currently being made by this modular process 
of machine-making ceramic materials with adhesive 
carbon resistors, including printed conductors and 
mounted miniature components. Individual wafers are 
stacked into building blocks to perform functions such 
as video limiting, d-c regulation, intermediate video 
amplificaton, low-level cathode follower acton, video 
driving, and multivibrator action. These circuits rep­
resent designs that are well stabilized. As mentioned 
earlier, modules to customer’s specifications can be 
made. It is expected that the line of modulized stand­
ard circuits will include some 40 or more circuits to 
cover the majority of applications.

To aid the engineer in inter-connecting standard cir­
cuit modules to form complete electronic subassemblies, 
breadboard accessories, illustrated, are available. These 
breadboards for solder or wire interconnection in­
cludes scokets for mounting modules. For more infor­
mation on these currently available wafer modules, 
turn to the Reader’s Service Card and circle 18.

“telephone 
quality“* 
electrolytic 
capacitors

now available for
military electronics 

computers

laboratory test Instruments

Industrial controls

other electronic applications

HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague 
has long supplied to the telephone systems ... now available for your own high reliability elec­
tronic applications.

The use of especially high purity materials ... utmost care in manufacture, constant obser­
vation and quality control of all operations have made Sprague Telephone Quality Capacitors 
outstanding for their long life and faultless performance.

Type 17D Telephone Quality Electrolytics have turret terminals and twist-mounting lugs. A 
special vent construction is molded right into the cover, as are the numbers identifying each 
terminal. The aluminum cans are covered with a corrosion-resisting insulating coating.

Nineteen standard ratings, all characterized by low maximum leakage current and remarkable 
life test capabilities are available in the new series. Complete technical data are in Engineering 
Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 347 Marshall Street, North Adams, Massachusetts.

*Long synonymous with the ultimate in quality and dependability

SPRQGUE
Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT.

CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION
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REGULATED
✓ Low Voltage —High Current

✓ STABILITY
(Long term 100 ppm----
Short term 50 ppm per Hour)

✓ LOW RIPPLE
7 LOW IMPEDANCE

PRECISION
REGULATED

CLOSELY

✓ DC POWER SUPPLY

Model PR 300

Here's a voltage reference that can be
depended upon for many laboratory func­
tions, but'specifically suited for calibrating 
meters, powering multi-stage amplifiers and 
computers.

OUTPUT TOLERANCE for 10% line voltage varia­
tion: ± .002% or less.

VOLTAGE RELIABILITY read on decade dials: 
.02% or 5 millivolts, whichever is greater.

OUTPUT VOLTAGES: (1) 10 to 310 volts in 1 volt 
steps @ 150 ma. max. (2) 0-150 volts continu­
ously variable @ 5 ma. max. (3) 6.3 volts unreg­
ulated @ 3 amperes CT.

Model 32V15A

A Magnetic Amplifier Power Supply with 
output at 15 amperes continuously variable 
from 5 to 32 volts without switching.

REGULATION: ±1% from no load to full load. 
±1% from 105 to 125 volts input.

RIPPLE VOLTAGE: 1% RMS @ 32 volts and full 
load, increasing to 2% @ 5 volts and full load.

Complete specification! and datailt 
upon roquatt— write or wire today.

2232 EAST BURNSIDE STREET 
PORTLAND 15, OREGON

BEImont 6-9292

MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT

CIRCLE 20 ON READER-SERVICE CARD FOR MORE INFORMATION



Foaming Potting
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High voltage capacitor network before and after potting. 
Curing takes place in mold at room temperatures. No 
machining or shaping is necessary.
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Compound

cycles which go as low 80°F. The material
can be readily sawed, drilled sanded with

CIRCLE 22 ON READER-SERVICE CARD FOR MORE INFORMATION

ordinary tools, For more data, turn to the 
Reader’s Service Card and circle number 21.

COAMING around intricate component shapes 
" when poured into a mold, this potting com­
pound obviates need for fabricating preformed 
insulation. Known as Sta-Fome, its curing tem­
perature and liberated heat can be kept below 
80°C so that components such as diodes, tran­
sistors, capacitors and so on will not be “cooked” 
and damaged during potting. Throughout the 
reaction Sta-Fome releases less than half the 
heat encountered with some earlier commercial 
isocyanates. A casting can be completed in 30 
min. No toxic acids are released during curing.

This light weight, rigid and elastomeric ma­
terial with special properties for thermal insu­
lation and chemical agents for foaming during 
polymerization is made by Eastern Precision 
Resistor Corp., Richmond Hill 18, N. Y. It can 
be formulated with varying densities from 2 to 
30 lbs per cubic ft. It has a thermal conductiv­
ity comparable to standard insulating materials 
(0.25-0.30 btu/sq.ft./hr./°F/in. at 70°F). It 
has good adhesion to all types of surfaces with­
out special treatment.

Tensile strength varies with density ranging 
approximately from 25 lbs psi to 400 psi. Sec­
tions regain original shape after compression. 
Stress to produce a 10% deflection for the 3 lb 
per cubic ft density material is 4.6psi—475psi 
as required for density of 20 lbs per cubic ft. 
water absorption is very low. The compound 
withstands continuous service up to 212°F and 
will not crack on repeated heating and cooling
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Each foamed cube has same weight but varies 
in density. Samples are 3, 8, 13, and 20 Ib/cu. 
in., left to right.

LIQUID
COOLING

Write for Aviation Products Bulletin 330

pletely

HAMDEN

pressurizing 
d pumping I

cooling, 
ment, c 
fluids. I

in electronic tube 
) electronic equip- 
fuels and hydraulic

Research and testing laboratories

EASTERN INDUSTRIES, INC.
100 SKIFF STREET

new designs, Eastern can provide equip 
ment to handle your project well. Youi 
inquiry is welcomed.

By a sustained program of research 
Eastern continuously extends the uses

a model shop, and three manufacturing 
plants provide the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 
specifications.

From our extensive line of existing units,



Electronic Organ
George H. Hadden, Chief Engineer 
Minshall Organ Inc., Brattleboro, Vt.

RESIGNING an electronic device that produces 
music is a far more challenging task than design­

ing a device that reproduces music. In this article the 
design of a small electronic chord organ selling for 
less than $1000 is discussed with particular reference 
to evaluating design changes later incorporated in the 
firm’s larger organs. The Minshall Chord Organ was 
designed to be sold at a minimum price, give pleasure 
to competent musicians, while remaining simple to 
operate for the novice.

A major consideration in organ design is the 
public’s standards for reliability. The electronic organ 
is competing with trouble-free instruments like the 
piano and conventional organ. Therefore, the designer 
of electronic organs has a considerable component 
problem. Present top-quality commercial capacitors, 
for example, still exhibit initial and long-term insta­
bility of an order that can be tolerated in radios and 
TV receivers, but which represents a challenge when 
used in quality electronic musical instruments. Since
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Each tone generator is made up of four of these direct-coupled divider stages.

the cost of hermetically sealed military type capacitors 
is prohibitive due to the quantity involved and the 
price structure of the organ market, the design ob­
jective has been suitable circuitry and operating 
impedances that would offset the influence of effect 
of initial tolerance and subsequent drift of com­
mercial components.

The first step in designing the chord organ was to 
evolve a block diagram of functions and the sequence 
of these functions. The chord organ can be broken 
down into three divisions: the organ section, the 
chord section, and the pedal division. The method 
of generating musical notes by these three divisions 
and the switching problems involved are too complex 
to be discussed in this article. Tt is sufficient to say 
that the latter problem was solved by a buss-bar 
arrangement. The front panel controls were kept to 
a minimum at the same time.

The tone generators are the most important elec­
tronic element in the organ. We utilized the basic

principles of the tone generators from our larger 
organs and developed a circuit that we have been 
considering for some time as a future refinement 
for the more expensive models. This circuit, which 
is illustrated, is direct coupled.

In order to change from an r-c coupled circuit, a 
negative power supply closely related to the positive 
supply was required. Since some regulation was re­
quired, we decided to obtain absolute regulation at 
little added cost by utilizing a VR-150 regulator diode.

One of the first concessions to cost and complexity 
in the design of the organ was to limit it to four 
octaves. Since the new direct-coupled generator does 
not require a buffer stage to utilize th output of the 
master oscillator, an additional triode stage was 
saved. Therefore, two dual-purpose 12AX7 tubes can 
produce four octaves compared to six triode sections 
producing five octaves in the older models. The 
master oscillator is an 1-c Hartley type exhibiting 
ample stability while affording a rich vibrato when
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TONE GENERATORS
VIBRATO 

OSCILLATOR
VIBRATO 
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PEDAL 
GENERATOR

POWER SUPPLY

Block diagram of the chord organ.

desired by applying a low-frequency sine wave to 
the control grid in conjunction with the use of a 
relatively short r-c time constant in the grid-to-tank 
coupling circuit.

Printed circuits are utilized in this organ in an 
unusual manner to gain their benefits for a product 
that is manufactured in thousands rather than hun­
dreds of thousands. The system in which only a 
part of the components on the printed circuit board 
are dip-soldered and the remaining components that 
determine the exact function of the circuit are added 
by hand-soldering has been discussed elsewhere1.

Since few technicians can be expected to be familiar 
with electronic organs, ease of servicing was a major 
design objective. This objective has been achieved by 
unitized construction and plug-in harnessing. Servic­
ing can be easily accomplished by dealers who main­
tain a small stock of replacement subchassis.

*G. Maisch, “Printed Circuit Design: V-Applications”, Elee- 
tronic Design January, 1955, pp 40, 41.
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CAPACITORS by General Electric

METAL-CLAD TUBULARTANTALYTIC*MICRO-MINIATURE
For low voltage d-c miniaturized electronic 
equipment (hearing aids, walkie-talkies, 
paging systems). Ideal for transistorized 
assemblies. Ratings 1-8 uf at 4 v. d-c, 1 uf 
at 8 v. d-c, 0.5 uf at 16 v. d-c. Tolerance — 0 
to +200%. Temp, range —20 to +50° C. 
BULLETIN GEA-6065.

For electronic equipment requiring small 
size, low leakage current, long shelf life, 
wide temperature range. Plain or etched 
foil, and polar or non-polar types, suitable 
for a-c or d-c. Ratings 0.25 — 580 uf, 3.75 — 
150 v. Tolerance ±20% (plain foil), —15 to 
+ 75% (etched). Temp, range —55 to 
+85° C. BULLETIN GEC-808.

For d-c uses where reliability under severe 
operating conditions is required (military 
electronic equipment). Ratings 0.001—1 uf 
at 100, 200, 300, 400 and 600 working v. d-c. 
(Can be applied to a-c circuits with adequate 
derating.) Tolerances ±5, ±10, or ±20%. 
Temp, range —55 to +125° C. BULLETIN 
GEC-987.

PERMAFIL-IMPREGNATED
Designed to meet requirements of MIL-C- 
25A, characteristic K specifications, and are 
suitable for high-temperature operation. 
Ratings 0.05 — 1 uf at 400 V. d-C. Tolerance 
±10%. Temp, range —55 to +125° C. 
BULLETIN GEC-811.

STANDARD COMMERCIAL
For motors, filters, communication equip­
ment, luminous-tube transformers, indus­
trial control. Ratings dual rated units (a-c or 
d-c) rated at 0.01 —50 uf, at 236-660 v. a-c, 
400-1500 v. d-c. Single rated units also 
available. Tolerance ±10%. Temp, range 
-55 to +85° C. BULLETIN GEC-809.

ENERGY STORAGE
For use in high magnetic fields and high 
intensity arc discharge. Ratings: may be 
built as high as 2000 joules (watt-seconds). 
Tolerance ±10%. BULLETIN GEA-4646.

NETWORK
For guided missiles, aircraft, radar equip­
ment. Ratings: built to user specifications. 
Temp, range —55 to +125° C, or to user 
specifications. BULLETIN GEA-4996.

SEND COUPON BELOW for complete in­
formation about G-E capacitors.

NOTE: All capacitance tolerances are given at +25' C.

Progress Is Our Most Important Product

GENERAL ELECTRIC

DRAWN-OVAL
For air conditioning and refrigeration equip­
ment, fluorescent lamp ballasts, business 
machines, voltage stabilizers. Single, dual 
or triple-section types. Ratings 1—20 uf at 
236-660 v. a-c, and 1-15 uf at 600-1500 v 
d-c. Tolerance ±10%. Temp, range —30 to 
+ 70° C. BULLETIN GEA-5777.
♦Reg. trademark of General Electric Company.

I General Electric Co.
Section N 442-25
Schenectady 5, N. Y.

Please send me capacitor bulletins 
| checked below.

□ GEA-4646 □ GEC-808

□ GEA-4996 □ GEC-809

□ GEA-5777 □ GEC-811

□ GEA-6065 □ GEC-987

Name................................................................

Position

Company

Address

City.............................Zone . State.

CIRCLE 23 ON READER-SERVICE CARD FOR MORE INFORMATION
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Pulse-Aging Gas-Diodes

EQUALIZING and stabilizing of the voltage char- 
" acteristics of cold-cathode gas diodes by an inex­
pensive method is explained on these pages. The tube 
characteristics are improved by a process of aging in 
which pulsed voltages are applied simultaneously to 
a large number of tubes. Trials of the processed tubes 
in actual operating circuits show that these aged 
values are reasonably stable. The method promises to 
provide an inexpensive, easily available component 
for many computer circuits. It was developed by 
D. C. Friedman and W. D. Urban of the data pro­
cessing systems laboratories, National Bureau of 
Standards, Washington 25, D. C. The work was spon­
sored by the Wright Air Development Center, Day­
ton, Ohio, and the Air Force Cambridge Research 
Center, Cambridge, Mass.

The cold-cathode gas diode has many qualities that 
would make it an excellent computer component. It 
requires little power, but it can handle large currents 
momentarily. It is small, light, rugged, cool in opera­
tion, and inexpensive. Life for normal indicator op­
eration is over 10,000 hr. Its operation may be stated

30

Gas diodes are processed for 
improved characteristics in the 
upper circuit and their stability 
is checked in the lower circuit.

binary-wise in several ways, so that it provides the 
“yes-no” statement of a digital computer element.

However, four major defects in the operation of 
this component have thus far limited its use. Because 
it is manufactured as an indicator, only one charac­
teristic—the maximum firing voltage—is controlled, 
and this characteristic may have a large tolerance. 
This variation leads to the first defect: in a batch of 
tubes, a wide range in firing and holding voltages is 
commonly found. Selection might be used to over­
come this difficulty, except for the second defect: the 
characteristics of any one tube vary unpredictably 
with use. The other two major defects are associated 
with use and circuitry: the normally long deioniza­
tion time limits speed of operation, and the need for 
a continuous path to maintain ionization makes selec­
tion circuits difficult to engineer. A means of over­
coming the first two defects is discussed here.

It is, of course, possible to obtain special tubes 
that are stable and generally equal in characteristics. 
However, these tend to be costly. The aim of this 
investigation has been to devise a method to obtain

TOTAL OF 
TEN TUBES

140 VDC

10 TO
100 TUBES

high-quality gas diodes by inexpensive processing of 
low-cost indicator lamps. Therefore, the bulk of the 
work was done with NE-2 and NE-51 lamps taken 
from general stock.

The circuit for the equalizing process consists of a 
large number of tubes in parallel connected to a 
pulse power source through a common resistor as 
illustrated. Pulses are continually applied until the 
firing potentials and holding potentials of all the 
tubes rise to common terminal values. Further pro­
cessing produces no additional change. In the sta­
bility check, all the tubes are subjected to identical 
conditions. Providing a separate resistor for each 
tube minimizes mutual interaction, while the power 
supply and environmental changes are common to 
all tubes.

The first characteristic potential to be considered is 
the firing voltage—the minimum voltage necessary to 
start conduction in a tube that has been off a long 
time compared to its deionization time. The second is 
the holding or maintaining voltage—the voltage drop 
across the tube when it is carrying its rated current.
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For the NE-2, these are about 90v and 75v, respec­
tively. For the NE-51, these values are approximately
5v lower. Both tubes are rated at l/25w.

Since equalizing the tubes consists mainly of oper­
ating the tubes beyond their normal operating range, 
some means of obtaining pulsed operations was re­
quired. Two methods were used here. For very large 
overloads, a relay pulser was employed. The length 
of the pulse was determined by the break time of a 
set of relay contacts. When desired, this time could 
be lengthened by use of an RC circuit, but usually it 
was held to a minimum. The “off” time was set by a 
timing relay also operated with a variable RC circuit. 
Two relays were used to obtain “fail-safe” operation 
insofar as the tubes were concerned. For tests at 
higher duty cycles, full or half-wave 60cy voltage 
was used. To keep the over-all duty cycle low, a 
clock-driven switch was used to obtain 25- or 75% 
duty cycles over approximately lOOsec periods. In all 
tests, bulb temperature was checked to make sure it 
did not rise significantly above ambient temperature.

A set-up was finally devised for equalizing the 
characteristics of 10 tubes at a time. This arrange­
ment was based on the assumption that at some time 
during the life of the tubes, when used as indicators, 
the characteristic voltages must rise, since end of life 
is indicated by the voltages rising to the point where 
the tubes will not operate in the circuit. It was also 
assumed that stability could not be attained until the 
tube characteristics had started on this rise. The 10 
tubes were connected in parallel as illustrated.

At first only one or two tubes would fire because 
they had much lower firing voltages than the others. 
However, since these drew a heavy current, they soon 
aged to the point where other tubes took up a por­
tion of the burden. If the characteristic voltage of 
any tube should drop when processing started, that 
tube would carry an excess load and quickly raise its 
firing voltage back to the level of the others. In this 
way all 10 tubes were soon made to fire simultane­
ously. Since the current divided according to the con­
ductances at the holding potential, the characteristic 
holding potentials tended to become equal because of 
unequal aging. Thus, equalization of both character­
istic potentials was obtained automatically.

Many tubes can be equalized at the same time in 
this manner, as long as not too much current is 
drawn by a single or a few tubes. To prevent such an 
overload, a power supply with poor regulation was 
used to operate both tubes and relays. A high current 
load automatically lowered the duty cycle and the 
pulse voltage. Such protection was especially conve­
nient when the sputtered cathode material formed a 
conducting path between the electrodes of a tube. In 
this case the poor regulation of the power supply per­
mitted the path to be evaporated open again without 
damage to tubes or equipment.

Another method of processing is an automatic 
“drop-out” technique. Here the source supplying the 
tubes is a low-voltage pulse whose amplitude is set at 
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the desired final voltage. As the tubes change charac­
teristics, the firing voltage approaches the pulse am­
plitude, until finally the tube stops firing. In many 
cases no limiting resistor is needed since the voltage 
is so low. Variations in current affects the time to 
drop out, but the final voltage is unchanged.

The use of 60cy current as a supply was also inves­
tigated. A half-wave rectifier provided the unidirec­
tional pulses. Because of the high duty cycle com­
pared to the pulse method, the current had to be kept 
to an undesirably low value to prevent overheating, 
especially at the start of a run, and this increased 
processing time. Tubes processed in this way behaved 
much like those processed by lelay pulses. The main 
advantage is the simplicity of the power source.

When a full sine wave was applied to the tubes, 
however, the results were different. It was found that 
during the processing the characteristic voltages 
measured in both directions of conduction changed 
in a similar manner. However, during a check for 
stability with unidirectional operation, it was found 
that the characteristic voltages in the backward di­
rection dropped quickly and became erratic, although 
those measured in the forward direction seemed to 

500

remain fairly stable. This effect is probably due to 
deposition of material on the anode. When checked 
for stability with bidirectional operation, the charac­
teristics seemed to be reasonably stable.

Indications are that the improvement over the 
usual characteristics of the NE-2 or NE-51 is prob­
ably due to coating the glass with material sputtered 
from the cathode. This coating acts as a selective 
getter, purifying the gas in the tube, and as a bulb 
coating that prevents the release of oxygen from the 
glass itself. It is to be hoped that sufficient stability 
for the circuits in which visual indication is required 
may be obtained with a partial coating. Little sput­
tering occurs toward the tip of the tube, and no tube 
has been so blackened that its glowing electrode could 
not be seen in normal room lighting.

Because of the gas clean-up that occurs, the change 
in characteristic voltages is tied to the processing. By 
balancing such parameters as time and current, it 
may be possible to control the final voltage to some 
extent. This control depends upon the amount of se­
lective gettering that occurs, the normal gas pressure, 
and the partial pressure of the undesirable gases in­
side the glass tube envelope.



G.E’s Thru-Con Printed Circuit Boards have wiring patterns
on two sides, positive connection through the board
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COMPACT. LOW COST RADIO. G-E Thru-Con 
Board permits compact chassis which slips 
into cabinet and plugs into speaker. Printed 
circuitry permits savings—cuts retail cost.

G-E THRU-CON BOARDS. 
Copper plated top and 
bottom wiring pat­
terns, with positive 
connections through 
holes, offer a continu­
ous wiring system. Sep­
arate eyelet connec­
tions through holes 
are eliminated.

PORTABLE TELEVISION. Printed circuit board in 
this new receiver contains more than 50% 
of the wiring. Smaller chassis, yet full size 
screen. G-E Thru-Con Boards reduce as­
sembly costs, slash receiver weight.

only offer manufacturing savings, 
they also make it possible to reduce 
parts inventories, shorten assembly 
and inspection time, and save in 
weight and product size.

Thru-Con Boards for printed circuitry lead to cost reductions 
and product improvement in many industries

Thru-Con In Many Industries
Widening usage in radio and TV re­
ceivers and street lighting controls 
has proven the advantages of printed 
circuits. G-E Thru-Con Boards not

General Electric Thru-Con Printed 
Circuit Boards offer manufactur­

ers of radio, television, and electronic 
equipment new opportunities to re­
duce production cost and substantial­
ly improve quality and performance.
G.E.’s Additive Method of Construction 
Production techniques developed by 
G.E. provide two patterns on a single 
board with a positive through con­
nection— without staking pins. Con­
tinuous copper plating through the 
holes insures positive solder filleting 
top and bottom, extreme strength, 
and trouble-free assembly.

Investigate G-E Thru-Con Boards

Your company may be able to profit 
by using printed circuitry and G.E.’s 
Thru-Con Boards. The combination 
of wiring patterns, circuit designs, 
sizes or shapes, is virtually limitless. 
Experienced G-E printed circuit engi­
neers and technicians are ready to aid 
you in developing a printed circuit 
program. For a discussion of your 
problem and a sample G-E Thru-Con 
Board, just call or write today to: 
General Electric Company, Electronic 
Components Department, Section 
X7^115, Auburn, New York.
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Accurate
Pocket Sized 
Resistance
Decade
AD JUST ABILITY of this resistance-decade 

permits a resistance of 1 megohm to be ap­
proximated with an accuracy of 1 part in a 
million. Unique design permits the provision of 
a thermometer well for measurement of temper­
ature rise of the 24 individual resistors. Know­
ing the temperature coefficient value of each re­
sistance and the temperature rise (from a ther­
mometer), minutest resistance change due to 
current flow through the decade can be deter­
mined without having to disconnect the unit 
from its voltage supply circuit. The pocket-size 
unit has a range from a fraction of an ohm into 
the megohms but measures only 2-3/4" in diam­
eter by 2-1/2" deep. It can be panel mounted.

The unit is adjusted by interlocking, shock 
and vibration proof, plug-in connectors instead 
of switches. Small size and flexibility of the 
decade, manufactured by Consolidated Resist­
ance Company of America, Inc., 44 Prospect St., 
Yonkers, N. Y., is gained in part by the internal 
connections of the 24 resistors. The connection 
pattern is 1-3-3-2. This combination requires the 
least number of resistances and shorting con­
nectors (jumpers) without becoming too difficult 
to adjust by unskilled operators. Binary codes 
and other connection schemes extend the range 
but complicate connections and computations. 
The model pictured is known as the “1000” 
Vari-Plug Resistance Decade and uses 1% to 
0.01% resistors encapsulated in epoxy resin. 
Resistance adjustment can be made in 0.1 or 
L ohm steps in a few seconds.

By knowing resistance change due to temper­
ature rise, as indicated by the thermometer, 
optimum wattage ratings providing maximum 
sensitivity for a specified accuracy can be deter­
mined. The unit can be used to help set fixed 
resistance values into analog computer circuits. 
The standard accuracies for voltage divider con­
nections is 0.005% and 0.002%. For more data, 
turn to the Reader’s Service Card and circle 25.
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DOW CORNING
CORPORATION Silicone Dielectrics

ELECTRICAL AND ELECTRONIC NEWS No. 2
SUNBEAM "FRYPAN”: CASE HISTORY OF AN ADVANCED 
DESIGN MADE PRACTICAL BY SILICONE DIELECTRICS
Ingenious design and resourceful use of 
materials is reflected in the Sunbeam 
Automatic Frypan, an attractive and 
original new household appliance, which 
combines the appeal of a built-in source 
of controlled heat with the convenience 
of easy, thorough washability.
These ideal features were made practical 
through the use of Dow Corning silicone 
dielectrics. The completely enclosed lead 
and thermocouple wiring, for instance, is 
insulated with Silastic*,  the Dow Corning 
silicone rubber. Silicone-glass sleeving is 
also slipped over the wires to assure maxi-

"What's a Silicon«?" is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international repu* 
♦ation as the most interesting and informative 
description of silicones ever published. No. 8

ELECTRIC RANGE CONTROL SYSTEM 
INSULATED WITH SILICONE RUBBER
The heart of the Westinghouse “Electronic 
Eye” heat control system for electric range 
surface units is a thermistor embedded in 
Silastic*,  Dow Corning silicone rubber. 
Flexible Silastic insulated cable connects 
the thermistor to exterior wiring, and the 
Electronic Eye itself is isolated in the cen­
ter of a flexible diaphragm of Silastic. The 
Silastic components have stood up under 
boiling water, oil, grease, coffee and syrup, 
as well as accelerated life testing equivalent 
to 15 years of actual service. No. 10

Oow Corning 220 Fluid, a special silicone fluid 
for sound transducers, has sound transmission 
characteristics similar to those of water, a freez­
ing point below —65 F, and a flat viscosity 

temperature slope. Dielectric strength is 200 volts 

per mil; volume resistivity is 1012 ohm cm. No. 11

To qualify for the job, the molded parts 
withstood five room temperature shock 
tests at 50 “G’s” plus constant vibration in 
the order of 25 “G’s” for 4 hours at 600 F. 
Finally, the potentiometer was subjected 
to 1050 F for 15 minutes. The terminal 
blocks molded of Dow Corning 301 
Molding Compound were somewhat 
shrunken and charred, but the brass inserts 
were still firmly retained. No. 9

*T.M. REG. U.S. FAT. OFF.

ATLANTA • CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEW YORK • WASHINGTON, D. C. (Silv«r Spring, Md.) 

Canada: Dow Corning Silicones Ltd., Toronto; Great Britain: Midland Silicones Ltd., London; Franc«: St. Gobain, Paris 
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mum dependability at operating tempera­
tures in the range of 450 F. And the 
terminal block to which they are connected 
is a heat resistant silicone-glass laminate.
Although the Frypan may be almost totally 
immersed in water, the electrical connec­
tions at the base remain dry and easily 
accessible inside a terminal box sealed with 
molded Silastic. Extensive research and 
testing, including several thousand actual 
immersions, have proved that this gasket 
maintains a watertight seal even after pro­
longed exposure to temperatures in the 
range of 450 F. No. 6

Silicone Molding Compound Qualifies 
For Guided Missile Service At 750 F
Light weight, high mechanical strength, 
good dielectric properties and excellent 
heat resistance motivate the use of a 
terminal block molded of Dow Corning 
301 Molding Compound with brass inserts 
in an induction potentiometer produced by 
American Electronics of Culver City, Cali­
fornia. Designed for aircraft and guided 
missile service, the unit is built to operate 
in ambient temperatures as high as 750 F.

Silicon« dielectrics most widely used are de* 
scribed in the 1955 Reference Guide to Dow 
Corning Silicone Products. The brief but com* 
prehensive description of each material includes 
a review of properties and applications. With 
increasing demands for high temperature oper* 
ation, such a guide to these remarkably stable 
dielectrics should bn immediately available to 
every electrical engineer. No. 7

Send Coupon for More 
Information

DOW CORNING CORPORATION * DepL 4711
Midland, Michigan 

Please send me 6 7 I 9 10 11
NAME __________________________________________

TITLE __________________________________________  

COMPANY ____________________________________ 

STREET _______________________________________  

CITY ZONE___  STATE_________



TransistorSTEPPING SWITCH

Clock

PRINTED CIRCUIT CONNECTOR

AN CONNECTOR

TAPER TAB RELAYS

CONNECTOR BLQCK-2000 CONNECTIONS

A-MP TAPER BLOK

costandless cube
SecondHour

Transistor ring-counter actuates lamps to show time

November 1955ELECTRONIC DESIGN

Send today for your copy of 
our brochure, AMP’s Creative 
Approach to Better Wiring.

AMP Taper Tab 
receptacles for wire 

sizes 26 to 18

Cubic restrictions have brought about a 
whole new concept of wire termination. The AMP Taper 

Technique with AMP taper pins, tab re­
ceptacles, blocks and modified miniature components will help 

you take full advantage of small wire, 
small insulation and small space for your wire terminations. 

AMP Trade-Mark Reg. U S. Pat. Off. © AMP

AIRCRAFT- MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada
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to a fraction of a second. The display can be 
read from considerable distance in daylight or 
darkness. The indication is in an unambiguous 
digital form. Timing is based on 60cy line fre­
quency (or a precision oscillator can be used 
for millisecond display).

First two columns of the clock built by Saun­
ders & Co., 66 Westland Rd., Weston 93, Mass., 
show hours. The next two columns show minutes 
and the next two seconds; the last column shows 
fractions of seconds. Since the indication is by 
lamps, the time can be recorded on film (even 
in darkness) with extremely short exposures. 
Leads added to lamps will actuate external 
devices at preset times.

Only one lamp in each column is lit at a time. 
Each lamp is connected to an individual binary 
cell which is of a new type using single junction 
transistors. The binary cells are connected in 
sequence to form registers. Each register actu­
ates one column of lamps. A single positive 
bit circulates in each register lighting each lamp 
in turn. The bit steps one place with each input 
pulse. As the bit returns from nine (or five in 
some registers) to zero, it pulses the next 
column. This forms ring counters of six and ten. 
The ring counter controlling the seconds column 
is pulsed by 60cy. Seven such registers form the 
clock illustrated.

Binary cells tolerate large variations in all 
components. 60 low-voltage binary cells are used. 
Two transistors forming the pulse for each 
shift register make the total transistor compli­
ment 74. The total power consumption is about 
6w. For more details on this transistor clock, 
turn to the Reader’s Service Card and circle 28.

MARBELITE SERAMELITE------ ................
Marbelite capacitors are best known 
for their physical and electrical rug­
gedness. Good-All type 503-M pro­
vides solid plastic construction at sur­
prisingly low cost. A miniature series 
is also available for applications in 
which space is limited.

The seramelite family of capacitors is housed 
in ceramic tubes with end-seals of a tough, 
dense plastic. Their performance under con­
ditions of high temperature and humidity is 
outstanding. Various imprégnants are avail­
able and Seramelite types with “Mylar” 
dielectric arc becoming increasingly popular.

Get full information 
by writing 
GOOD-ALL direct 
or contacting our 
nearest sales 
representative.

GOOD-ALL ELECTRIC MFG. CO. • goodall bldg. • ogallala, Nebraska
CIRCLE 29 ON READER-SERVICE CARD FOR MORE INFORMATION
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450
Mercury Pack 

with 
Friction Contact 

a.

3RG3

Général

This function genera+oi is 
separately available in kit 
form for use with the 
analog computer.

mercury batteries can add extra dependability to your products
Today, many products are providing greater de­
pendability, thanks to the unique qualities offered 
by General Mercury Batteries.

General Mercury Batteries have excellent shelf 
and operating life, have a high ratio of energy to 
size and they provide a constant source of voltage 
till exhausted. A nickel-plated steel can makes 
them resistant to the effects of humidity and corro­
sive atmospheres. General Mercury Batteries are 
available in “power packs” in an unlimited num­
ber of series, parallel or series-parallel combina­
tions. These packs are made up of individual cells 
joined together by General's exclusive surge-weld

process. This method assures a safe, sound, life­
time connection.

These qualities are being used in many prod­
ucts with transistor or electronic circuits like 
Geiger counters, tachometers, guided missiles, 
pocket radios, hearing aids, and numerous test 
devices.

If you need dependable power in small space, 
you might find that our experience in developing 
mercury cells and “power packs” can be of valu­
able assistance. It’s at your disposal. Just write 
and tell us how we can help. We will be glad to 
send you free data.

QmcAol
DRY BATTERIES, INC. J

1JUUU ATHENd AVE., CLEVELAND 7, OHIO 

Boulevard 2-0030

SIGNERS of control systems will find this 
inexpensive analog computer of great value 

in the rapid development of new systems. By 
offering the Model ES-400 in kit form, its price 
is greatly reduced. The computer can also be 
employed as an auxiliary to existing computer 
installations to speed analyses.

The large patchboard makes for ease of use 
and checking. Among the components brought 
out to the board are 30 coefficient potentiometers, 
15 d-c amplifiers, two 10-turn potentiometers, 
four dual bias diodes, and two relays. Each of 
the 30 potentiometers can be set to an accuracy 
of better than 0.1% by means of a dividing 
network and a null meter mounted in the panel. 
.The purpose of the diodes is to simulate non­
linear functions such as backlash, dead-zone, 
limits, and stops. One use of the relays is to 
hold a problem in the midst of solutions, to 
enter new information, or for recording pur­
poses. This instrument is available from Heath 
Co., Benton Harbor 15, Mich.

The amplifiers are three-tube units utilizing 
printed circuits. They may be mounted in the 
upper portion of the assembled computer, as 
illustrated, or on a standard relay rack. These 
low-drift circuits are linear from -|-120v to 
— 120v. They will deliver 10 mills with a mini­
mum open-loop gain of 50,000. Phase shift when 
connected as a unity inverter is one degree for 
1200 cycles. The single power supply may be 
mounted in the computer cabinet or on a relay 
rack. The three dual initial-condition power 
supplies are mounted inside the cabinet.

A separate function generator, also in kit 
form, is available for use with the computer. Its 
break voltages may be varied from 0 to lOQv. 
Frequency response varies with the function 
generated, but is generally flat to better than 
1200cy. Generators built by other firms can be 
used with the computer as well. For more data, 
turn to the Reader’s Service Card and circle 31.
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AUDOGRAPH

GETSÂ^OIC

IN AHURRY.

HUBBELL

Interlock Sub-Miniature Plugs
Eliminate Soldering For Fast Installation Of Speaker Kit!

Sub-miniature Plugs: Cat. No. 601C31 • For Further Information, Write Dept. A SELF-LOCKING

CIRCLE 32 ON READER-SERVICE CARD FOR MORE INFORMATION
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Now, one model takes the place of three in the new 
Gray Audograph line.These famous dictation machines 
are designed with built-in eyelets to receive Type "C" 

Interlock Plugs. When speaker-equipped models are 
ordered, specially designed speaker kits, wired with 
the Sub-miniature Plugs, are quickly and easily 

plugged in. Hubbell Interlock's exclusive automatic lock-

ing-quick disconnect feature makes possible a solder­
less, low contact resistance connection from the speak­
er kit to the panel eyelets. The tiny Type "C” Plugs 
are also easily and quickly disconnected for mainte­
nance or replacement of speaker if necessary. Our 
Development Laboratory will cooperate with your En­

gineers to adapt Interlock for your specific applications.

The base diameter of this Rotoprobe for 7-pin 
miniatures is 0.75”. It is 1.87” high measured from 
the socket.

The standard-base type is 1.37” diam x 1.62

HARVEY HUBBELL, INC

ROTOPROBE 
T8B 

PAT. PEND.



Socket 
Adapter 

with
Permanent 
Probe

^IRCUIT checking of compact equipment is 
, , aided by the “Rotoprobe”. By removing a 

tube, plugging this adapter into its socket, and 
then inserting the tube in the device, the voltage 
values on all the tube elements can be obtained 
by simply rotating the device. A permanent 
cable carries the checking voltages back to the 
vacuum-tube voltmeter.

In critical tube locations on prototype gear 
under field test, the device could be installed 
permanently to speed evaluation. When used 
with one of the new automatic range-finding 
vtvm’s now coming on the market, circuit check­
ing is practically on an assembly line basis. As 
illustrated, the number of the connection under 
test is indicated. Three sizes of Rotoprobes are 

, available: for 7- and 9-pin miniatures, and for 
octal-base tubes. The device is made by Vector 
Electronic Co., 3352 San Fernando Rd., Los 
Angeles 65, Calif.

As the unit is rotated, the spring contact 
moves off one connector before making contact 
with the next one, so there is no danger of 
shorting elements. All voltages are measured to 
ground. The body of the adapter is made of 
phenolic, and its socket connections are silver- 
plated beryllium copper. The cable is 3-1/2" 
long. Tests with the unit can be made blind— 
without even seeing the tube under test—as 
long as you can reach it with your hand. For 
more information on this lab aid, turn to the 
Reader’s Service Card and circle number 33.
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GREATEST MMES 
/Af BE/77SH 

ÆLÆCTÆOW/CS USE:

In the U.S.A.,

In Canada

International Electronics Corporation, 
Department EDI I.
81, Spring Street, N.Y. 12, New York, 
U.S.A.
Rogers Majestic Electronics Limited, 
Department JC.
11-19 Brentcliffe Road, Toronto 17, 
Ontario, Canada.

BURNDEPT VID 
I CTA BUSH ALI 
BUSH PAMPHO 
RAYMOND

AMPHONH^ 
EKCO RA Y MOI
McMichael r.g.d. (radio gramophone l J 
LTD.) REGENTONE BUSH PAMPHONIC INVICtS 
BEREC EKCO RAYMOND TRIX ELECTRICAL RO. 
FERRANTI McMICHAEL VORTEXION H. J. LEAK

^PNk invicta I 
PT VIDOR ROBERI

TS GRAMPIAN FERRANTI McMICHAEL 
/rtexion H. J. LEAK PARMEKO FERC 
■BUSH ALBA FYE BAIRD EKCO Rl 

ÌTANNOY FERGUSON PARMEKO N 
ROPHONE DEVELOPMENT CO LT 

'NVICTA DECCA OF ENGLAND 
Ì5 ROBERTS FERGUSON FERRAI 

8/S’HONE DEVELOPMENT CO.
C INVICTA DECCA OF EN< 

'CAL ROBERTS FERGUSOI 
GRAMPIAN VIDOR PARI»

fr Mullard is the Trade Mark of Mui la rd Ltd., and is 
I Milliard I registered in most of the principal countries of 

the world.

Milliard

British equipment manufacturers are making a vital 
contribution to the development of electronics in 
all fields of application.
Their products are being exported to every comer 
of the world, earning a universal reputation for 
advanced techniques and excellent performance.
The majority of these electronic equipment manu­
facturers consistently use Milliard tubes. This 
choice is decided upon because they prefer the 
greater assurance of efficiency and dependability, 
and because the vast manufacturing resources of 
the Milliard organisation guarantee ready avail­
ability of Milliard tubes wherever they are needed. 
Supplies of Mullatd tubes for replacement in British 
equipments are available from the companies 
mentioned below:—

Electronic Tubes-used throughout the world
NULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

MEV 30
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Switches look this way 
straight down their shafts. 
Shown actual size.

Need a

VERSATILE
OSCILLOSCOPE?

Most of the oscilloscope applications you are 
likely to encounter can now be handled by a single instru­
ment. Tektronix Oscilloscopes of the Type 540 and Type 
530 Series have the wide sweep range, triggering flex­
ibility, bright display, and accurate calibration essential 
to broad application coverage. With one of the wide-band 
vertical preamplifiers plugged in, the versatility of these 
oscilloscopes leaves few applications out of range.

Usefulness of these oscilloscopes is further increased 
by the availability of extra plug-in units for several spe­
cialized applications at small additional cost. Conversion 
is a simple mechanical operation that takes only a few 
seconds. For instance, if the next job requires sensitivity 
to a fraction of a millivolt, just remove the plug-in unit 
previously in use and insert the Type 53/54E unit. You 
change from one set of requirements to another without 
handling heavy, bulky equipment.

For complete specifications on these or other Tektronix 
oscilloscopes, please call or write your Tektronix Field 
Engineer or Representative, or write us at address below.

Tektronix, Inc

DC TO 30 MC OSCILLOSCOPES
Type 541 Oscilloscope, in combination with the Type 53/54K Plug-In 

Unit, has a dc-to-30 me vertical passband, risetime of 12 millimicro­
seconds, and sensitivity to 0.05 v/cm; 600,000,000 to 1 sweep range 
is continuously variable from 0.02 /¿sec/cm to 12 sec/cm, with 24 
calibrated steps from 0.1//sec/cm to 5 sec/div and accurate 5x mag­
nifier. 10-kv accelerating potential on Tektronix precision C-R tube. 
Type 541—$1145 plus price of desired plug-in units.

Type 545 Oscilloscope has same specifications plus accurate 
delayed-sweep circuitry. Sweep delay is continuously variable from 
1 /¿sec to 0.1 sec; 12 calibrated ranges are accurate within 2%. 
Incremental accuracy is within 0.2% of full scale. Delayed sweep 
can be triggered by observed signal for jitter-free display. 
Type 545 —$1450 plus price of desired plug-in units.

DC TO 10 MC 
OSCILLOSCOPES

Type 531 Oscilloscope has dc-to- 
10 me passband, 0.035-/isec rise­
time with wide-band plug-in 
units. Sweeps and accelerating 
potential same as Type 541. 
Type 531—$995 plus price of 
desired plug-in units.

Type 535 Oscilloscope has 
same specifications as Type 531 
plus delayed sweeps as described 
for Type 545.

Type 535 — $1300 plus price 
of desired plug-in units.

DC TO 5 MC 
OSCILLOSCOPE

Type 532 Oscilloscope has dc-to- 
5 me passband, 0.07-jusec rise­
time. Sweep range is 0.2 jusec/cm 
to 12 sec/cm continuously vari­

able, with 21 calibrated steps 
from 1 /isec/cm to 5 sec/cm and 

accurate 5x magnifier. 4-kv ac­
celerating potential on Tektronix 
precision C-R tube.

Type 532 — 5825 plus price of 
desired plug-in units.

PLUG-IN PREAMPLIFIERS
for Type 540-Series and Type 530-Series Oscilloscopes

Type 53A Wide-Band DC unit.............................. 
Type 53B Wide-Band High-Gain Unit.............  
Type 53C Dual-Trace DC Unit.............................  
Type 53/54D Differential High-Gain DC Unit 
Type 53/54E Low-Level Differential AC Unit 

Type 53G Differential Wide-Band DC Unit. .
Type 53/54K Fast-Rise DC Unit...........................

$ 85 

125 
275 
145 
165 
175 
125

Miniaturization of portable test equip­
ment and mobile control and communica­

tions gear is aided by the utilization of the 
small multi-deck rotary switches shown on these 
pages. These Series 7000 switches have a depth 
behind the panel of only 1.16" for the three- 
deck version. The units are also available in 
one- and two-deck models.

Outside diameter for all types including con­
tacts is 1.16". The wafers are made of impreg­
nated glass melamine, which is humidity 
resistant and tough, without being brittle. 
Standard contact arrangements from one pole, 

’ 12 positions, to four poles, three positions are 
offered. All have positive indexing with a 1-1/2 
in-lb torque. There is continuous rotation for 
single pole, and stops for multi-pole operation. 
The silver-alloy wafer contacts are double wip­
ing for low contact resistance. Contact resistance 
is 0.005 ohms. They are self-cleaning. There 
are solder lugs on the connection ends of the 
wafer for ease in wiring. The current-carrying 
capacity of the contacts is lamp at 50v, d-c. 
Current-breaking capacity is 250ma at 50v, d-c. 
These units are made by International Instru­
ments Inc., P. O. Box 2954, New Haven 15, Conn.

Each switch is furnished with a standard, 
pointer-type block plastic knob, mounting wash­
ers, and a hex nut. Overall depth behind the 
panel of the single-deck type is 0.6". The rotor 
contacts are also silver-alloy. Maximum panel 
thickness is 1/8". Dielectric strength of the in­
sulation is lOOOv rms, minimum. For more data, 
turn to the Reader’s Service Card and circle 36.

CYpress 2-2611 • Cable: TEKTRONIX All prie»» f o.b. Portland (Beaverton), Oregon
CIRCLE 35 ON READER-SERVICE CARD FOR MORE INFORMATION 
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P. O. BOX 831, PORTLAND 7, OREGON
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PHOTOGRAPHIC RECORDING EQUIPMENT

FOR RESEARCH AND DEVELOPMENT

Small
Multi-Deck
Switch

CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATION

Inquiries are invited 
in the field of Research 
and Development

Pacific Laboratories are specialists in photographic recording 

of electronic and radarscope presentations requiring single and 

double frame, 35mm recording, with pulse, continuous and 

motion picture operation.

I he high cost of setting up for tests makes imperative the utmost 

reliability in the recording equipment used. Complete facilities 

for manufacturing and assembly enable Pacific Laboratories to 

maintain close control of precision and quality which assure 

dependable performance.

Pacific Laboratories designed and built the first photographic 

recording equipment exclusively for research and development 

data recording, starting with the Type V-10 Camera which was 

specifically designed for aircraft flight test. Since then, a continuous 

program of improvement, based on more in-use service and 

experience than any other organization in this field, has resulted 

in the development of photographic recording equipment for 

many other research and development requirements.

From top io bottom, 
th© switch is made in 
three-, two-, and single­
deck versions

ELECTRONIC DESIGN * November 1955
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Miniature Transponder

The miniaturized two-stage pre-selector is indicated 
by the color block. The plastic board is a terminal 
board and not a printed circuit board.

BY NOT ATTEMPTING to design a transponder 
that can duplicate all the functions and charac­

teristics of existing transponders, the designers of 
the unit shown on these pages have produced a much , , 
more compact and inexpensive device. As a result 
the transponder can be installed in aircraft, vehicles, 
or boats that could not carry the heavier models.

A transponder is a device that sends out a pulse 
signal when triggered by a signal from a ground 
radar. Its principle use is in airport operations where 
it prevents the ground radar crew from ever losing 
sight of approaching planes. This particular trans­
ponder could have great value in the near future 
when more and more private and executive planes 
are in operation, greatly complicating airport opera­
tions. A transponder can also be employed to identify 
the plane in which it is installed. The unit discussed 
here was developed by Radio Receptor Co., Inc., 240 
Wythe Ave., Brooklyn 11, N. Y. L

The first step in the miniaturization process was j 
the decision to use subminiature tubes—of the reliable 
type—for the bulk of the transmitter and receiver 
design. One miniature tube, a 5763, produces over 
20w of transmitted power as a pulse modulator. To 
gain further miniaturization, a power oscillator is 
employed instead of a crystal oscillator. Instead of 
the more sensitive superheterodyne-type receiver, a 
much cheaper crystal video receiver was designed. 
This receiver has 90db gain with a 2.5Mc bandwidth. | 
Special receiver characteristics have been achieved 
by using cascaded linear feedback pairs incorporating 
negative capacity loops in combination with several 
non-linear feedback loops.

A thermistor is incorporated in the receiver circuit

ELECTRONIC DESIGN • November 1955



400 Cycle Airborne 
ciloment-Reactor Assembl'

The separate power supply chassis is mounted on 
top of the transponder. The device can also be 
made with an integral power supply.

Moloney Electric Company has man­
ufactured quality transformers, 
exclusively for 60 years. We offer 
a complete line of high voltage, 
large capacity transformers and re­
actors for all electronic applications. 
Moloney wound cut HiperCores are 
available in a wide range of sizes 

“ * mil and 12 mil
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varying the receiver gain with temperature to auto­
matically compensate for the increase in noise of the 
crystal with decreasing temperature. If the noise 
level rose too high, the transmitter would fire 
randomly although the transponder is not being 
interrogated. The receiver can handle a wide varia­
tion in input signal without requiring a gain control 
and without loss of pulse reproduction fidelity. As 
the input signal level rises, pulse-stretching in the 
crystal-video receiver is kept to a minimum.

The vibrator power supply has an overall efficiency 
of 70%. Three supply voltages arc required: —24v 
bias, 150B-|-, and —|-i 250. The -|-1250v supply drain 
varies with duty cycle (the number of interroga­
tions). By utilizing different half cycles of the 
vibrator, the B-|- supplies do not interact and some 
regulation is gained.

The circuit contains provision to prevent over­
loading of the transmitter due to excessive interroga­
tion by automatically counting down the number of 
replies to each interrogation. This transponder con­
tains its own decoder, and provision has been made 
for external decoding when desired.

The developers of this device are to be commended 
not only for their skill, but for their daring in 
developing an instrument based on a concept that 
has not yet been approved by the cognizant govern­
ment agency — the Air Navigation Development 
Board. This concept and the device itself must be 
approved before it can be sold and installed in 
civilian aircraft. It also has obvious military applica­
tions. This transponder represents another example 
of how electronic design and development engineers 
are changing the ways of the world.
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AIR, ASKAREL, OIL 
AND COMPOUND TYPES
GROUP 2 (CLASS B)
GROUP 3 (CLASS H)

• Rectifier Transformers

• Filament Transformers

• Filter Reactors

• Pulse Transformers

• Charging Reactors

• Modulation 
Transformers

• Modulation Reactors

MIL-T-27 
RETMA SPECIFICATIONS

Write for: 
Transformer Bulletin ST 3505 

HiperCores SR 205-A

Oil Filled

MOLONEY ELECTRIC COMPANY
Power Transformers • Distribution Transformers • Step Voltage Regulators • Regulating Trans­
formers • Load Tap Changing Transformers • Load Center Transformers • Unit Substations • Net­
work Transformers • Constant Current Transformers • Capacitors • Transfomers For Electronics

SALES OFFICES IN ALL PRINCIPAL CITIES • FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA.

CIRCLE 38 ON READER-SERVICE CARD FOR MORE INFORMATION



wl

k,

Useful Plots of
ac

of

(4)

Fig. 1 is a plot of this equation . Two curves are

(1)

where Ft = magnitude of the incident voltage

Vr = magnitude of the reflected voltage

and rearranging:

(2)
ai

the

(2a)

and the load. The
KSIFÄ =thus: (3)

(5)
or (3a)
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Case b for VSW/i’s or g’s on the line having values 
from 19db to lOOdb, let 7/W = V i/Vr be the abscissa 
and FSTJ7? or z the ordinate.

de 
tr

having a VSWR equal to lOdb. Find the reflection 
coefficient at the load.

of 
if 
A 
in

Now the reflection coefficient at the load end of 
transmission line is equal to kT where:

ai 
w
1.
F

1 = FÄWrÄ + /
|fcr| FNB7? - 1

THIS article presents a number of the more frequently 
■ used transmission line equations in a graphical form 

for easy reference. The use of these graphs saves time 
and allows a clearer treatment of transmission lines.

ad, between the point in question 
equation is as follows:

Equations 3 and 3a are of the same form and can 
be represented as:

Vi

VSWR = y;

K

V. 4- F.

1 + ( md 
kr
__~-2ad 

k.

Transmission Line Relations
Essad Tahan
Air Associates, Inc.
Orange, N. J.

FNH7?—One of the most important measurable quan­
tities in this type of work is the voltage standing wave 
ratio. In practice, a directional coupler or reflectometer 
may be used to measure the mismatch on a line. These 
devices are designed to couple into a line to measure 
the magnitude of the incident and reflected voltage 
waves. FNB7? can be calculated from equation 1.

plotted here. Upper curve A is used with the abscissa 
at the bottom of the graph, and the lower curve B 
used with the abscissa at the top of the graph. This 
plot has an interesting property in that either a or p 
can be made the ordinate and the other the abscissa to 
represent the following: (1) if p = I/W a W^1 be the 
FNIF/? on the line; (2) if p = VSWR, then conversely 
a is I/|/cr| or the ratio of incident to reflected voltages; 
(3) if p = I/|kr| a will be the value of impedance on 
the line at a Vmin or Vmax which is resistive.

These curves are useful for a VSWR, l/\kr\ or Vi/Vr, 
and z from 1.0 or 0 db to 100 db. To obtain accuracy 
the following ranges are set up for use with these curves.

Case a for FSB7?’s or z’s on line having values from 
1 to 9, let be the ordinate of the curves and the 
FNIJ7? or z the abscissa.

Actually for any VSWR in excess of 1.25 or 1.9db, 
one can use the ordinate as VSWR and the abscissa 
will give the magnitude of the reciprocal of reflection 
coefficient directly such as in case b. After a few trials, 
one can automatically choose the ordinate and abscissa 
for the best accuracy and speed.

An example of each case discussed above will be 
presented :

Example 1—Consider a lossless transmission line

Now since the FaSBT? is less than lOdb, use curves 
as specified in case a. Locate the intersection of the 
vertical line from FkSITR = 3.16 = lOdb on the 
ordinate to curve B or point 1. Find f/|fcr| from hori­
zontal projection to the left ordinate, i.e., Vl^rl = 5.7db 
which is equal to 1.92. Thus \kr\ = 0.521.

If one desires to use the curves as specified in case b, 
locate the intersection of the horizontal line from 
IaS 117? = lOdb on the ordinate to curve A or point 2. 
Find 1 /\kr\ from the vertical projection to the lower 
abscissa, i.e. 7/|Arr| = Vi/Vr = 1.92, and \kr\ = 0.521 
which checks above value.

Example 2—What is the amount of power reflected 
on a line having a VSWR of 1.20?

By necessity, one must use the chart with the FaSH7/? 
as the abscissa and l/\kr\ as the ordinate. Proceeding 
as in example 1, the magnitude equals 21db or |^r| = 
0.09. Thus the power reflected equals (fcr)2 or 0.0081 
which equals 0.81%.

Example 3—What is the ratio of the magnitude of 
the incident to reflected voltage on a line having a 
1.06 VSWR?

Using the FSW/? as the abscissa and from curve A, 
Vt/Vr equals 30db.

VSWR Attenuation—Another useful relation is the 
178117? at any Point d on the transmission line having 
a mismatch at the receiving end and an attenuation,

hi 
tc 
F
V( 
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b; 
r 
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1 where 0 ■ ►
,00^°_____ 3 _________ 4 5 6 7_ 8 9 |

Sd = VoWl? at any point d on the transmission line I
9 0-------------------- ------------------------- --------- ---------

kr = magnitude of reflection coefficient at the receiving 80 — -------- —|------------------ PLOT OF P VERSUS Q
1 end __ X

70----------------------—______________________

ad = total attenuation between the receiving end and cn__________________________ ______ L _ n -- q*i I
point d in nepers a-1 ■

This equation is plotted in Figs. 2, 3 and 4 and its $0 I- ■ ■derivation is shown in the appendix. Examples illus- 4 5 1 -■
trating the use of the charts are: 40 " t-------------------v-------------------------------------

A few examples will be given to illustrate the use 3 3 \ - ------- --------—
of the charts. \

in ---- X------------------------------------------------
Example 4—If the load terminating a line or cable \

to reduce the mismatch to 1.1? From the curves in ▼
Fig. 2 for Sr equal to 6db, locate the intersection of the 2q __________ J
vertical line from 1.1 on the abscissa and then project
horizontally over to 8.4db. This is the necessary 1 ny.
attenuation to reduce the mismatch at the load to 1.1. 1

Example 5—If the USW7? on a slotted line is 2.2, 1 ^^^x^
and if a cable is used to connect the line to the load, 2 " " ""^x. I^K
what isrthe actual VSJF# of the load if the cable has “O '**'*x^>

y 1.5db of attenuation? The FSIWf from the curve in 10 ____  ___ . ► - b b '***'**^
Fig. 2 is lOdb or 3.16. V 1 T^***S**x^

Example 6—What is the VSWR looking into a piece r \ _ । 11
of RG 21/U cable having a total attenuation of lOdb \ v LOW 1R ||

■ ...... .1-1 J 1 _• 1AJL 7 -------- X.-------J____ ______ ▼ -L sc:ai i-11 it is terminaieu in a loau navmg a iuuu » • y. . v
Assume cable connectors have a unity VSWR. The R_________ y^_______ 1

I input VSWR from big. 2 is 1.11. >—------4-----5k •

of USIFR at the load from 1.0 to infinity and cable or 4 5-------------------------------—UPPER
line attenuation from O.ldb to 30db which for all prac- 4 _______ SCALE
tical purposes covers all of the cases encountered in use. >*xs^

, I The curves shown in Fig. 2 have the following ranges. 3.5 IF"
1 S 2.45 3 ^^^x^--------

♦ 0 db Sr 00
I O.ldb ad lOOdb t 3 t

1 and for Fig. 3: 2.................................... .... —— — - . ______ |_________

, I 1 sd 100
10 &• — 00 15 _______ ______ _______

I O.ldb ad lOdb

Fig. 4 is a plot of the relation e~2«^ versus ad and is
J I useful for calculations when it is desired to evaluate Sd ।

1 1 11 12 13 14 15 16 17 18 18 20 2.1 2.2 2.3 2.4
I FSU R at the receiving end, Sr, is not plotted in Fig. 2. ______
I One example of each illustrates the use of Figs. 2 and 3. w

Example 7—Find the VSWR looking into a length of R9- •• Plot of equation p = a + 1 / a — 1 for various scales.
- I ELECTRONIC DESIGN • November 1955
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100

SWR OF LOAD

obtained from Fig. 4 and when thisThe value of

TLE

0.155db/100'for TV channel 13. For channel 13

0.15

channel 4
0.865db. From Fig. 4 the efficiency is 82 5% and the 
power loss is 17.5%.

See the appendix for the derivation.
Example 9—Find the efficiency of a 200' run of 

50-ohm transmission line having a 3^4" outer conductor

Also the efficiency of any specified length of a trans­
mission line (TLE) can be calculated from Fig. 4 if 
ad in db is known.

RG 8/U cable having an attenuation of Idb when the 
cable is terminated in a short having an Sr equal to 
40db. From Fig. 3 project across on the line correspond­
ing to ad equals ldb until it intersects the curve for 
equal to 40db. The VSWR at a point d or Sd equals 8.

Example 8—Find the actual VSWR load if the Sd 
on a slotted line is 2 and if a cable having a total 
attenuation of 0.5db is inserted between the slotted line 
and the load. Since the intersection of the horizontal 
projection from the ordinate ad equals 0.5db and the 
vertical projection from Sd equal to 2 does not occur 
at a plotted curve, one must calculate Sr using equation 
5, Figs. 1 and 4.

By rearranging equation 5:

TLE = power loss

0.173db/100', and ad = 5 x 0.173

Fig. 2. Relation of standing wave ratio at any point d from a load 
for various values of SWR of load or attenuation of cable or line.

where P, and Pr is the power and Ir and Ia is the 
current at the sending and receiving end, respectively 
when the line is terminated in its characteristic 
impedance.

plus the value of Sd are substituted in equation 6, the 
result is 1 /kr = 2.67. The VSWR of the load Sr is 
quickly obtained from Fig. 1 as 6.9db or 2.22.
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total attenuation (ad) = 2a d = 2 x 0.155 = 0.310db. 
From Fig. 4, for ad equal to 0.310db, is found to be 
0.93 or the transmission line efficiency is 93% and the 
power loss in the line is 7%.

Example 10—What is the efficiency of a 500' length 
of 1%" 50-ohm transmission line for channel 4? For

1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1

sd = SWR AT ANY POINT d FROM LOAD

RELATION BETWEEN Sd AT ANY POINT d FROM 
LOAD HAVING Sr AND ATTENUATION BETWEEN 

----- ------- u- POINT d AND LOAD_______ ____ j—

invi»



Thus the at any point d on the line equalsAppendix
IOOO TO 00

2aJ

TOTAL ATTEN

where a equals the attenuation per unit length in nepers
0, the above equation reducesFor a lossless line.

3.16 IOOO sr’®

reflection coefficient at z

now
a</

4- jßd where d is a positive numberSetting y

therefore and

I^Z

I?Z
thus

The transmission line efficiency (TLE) is

(since k

and the power loss, PL, equals

2«d TLE

November 1955ELECTRONIC DESIGN

The derivation of equation 5 is as follows: Consider 
a length of transmission line having an attenuation per 
unit length equal to a.

Also the VSJFft, Sr, at the receiving end from equation 
3 equals:

Fig. 4. Relation between E~2ad and ad, attenuation 
of cable or line.

where Kr = reflection coefficient at the load or z

RELATION BETWEEN AND «d

Reflected Voltage 
Incident Voltage

"♦sr

SWR OF LOAD

SWR AT ANV POINT 4 FROM LOAD «S4

Fig. 3. Relation between Sd at any point d from 
load for various values of Sr. See also Fig. 2.

too _ -- -------— --------- -- —---------------- ---------------- --------.-,



CONTROLS

Completely Insulated for stability under long, hard operating conditions

D-5512

Actual Size

Centralab’s 
advanced engineering 

continues to create 
the prototypes 

of the components 
industry

ISO-KAP*
Centralab’s New 
Molded Disc 
Ceramic Capacitor
Only One of its kind! The only molded, completely insulated, 
ceramic disc capacitor. Breakdown to ground in excess of 3000 V.D.C.

Strong! Unaffected by extremes of vibration; by ozone, salt water, 
or any known acid or solvent at room temperature.

Accurate! Thickness, diameter, and lead spacing are always exact. 
And leads are always on perfect center line—never offset. The answer 
for automatic assembly.

Dependable! New basic ceramic body. Capacitance characteristics 
are virtually flat over a wide temperature range.

Leads can’t pull out! Lead strength is greater than the tensile 
strength of No. 22 wire.

Clearly labeled! Stamped with capacity, voltage rating, and 
tolerance.

The trimmer be
mounted in a diode clip.

Write for engineering bulletin EP-48, for facts and figures on Iso-Kap.

More proof that

it’ tlecfroni-Kwit No. 9

N/WP M/S MMW/ '
1st Prize—Two single electric blankets 
Don’t be fooled! You have a good chance to win. 
Simply answer this question in 50 words, more or less:

How do you feel personally about the mat­
ter of patent rights? Should they belong 
to the individual inventor — or to the com­
pany who employs him?

A leading editor will pick the winner of this month’s 
major prize.

Mail your entry to us before November 30.

CAPACITORS
SWITCHES

INSULATORS

For panel mounting, the 
trimmer is made with a 
threaded body.

^Nothing to buy. Employees of Centralab and their advertising 
agency not eligible. Duplicate prizes awarded in case of tie. 
Entries become the property of Centralab—none can be returned.

v HU

SINCE 1 92 2 .

Centralab

INDUSTRY’S GREATEST S

A DIVISION or GLOBE-UNIO
1 1 1
96()K E. Keefe Avenue • Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario •Trademark

0 URCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS

CIRCLE 39 ON READER-SERVICE CARD FOR MORE INFORMATION
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Dial Skirted Round;

Tiny Trimmer

Potentiometer

TRIMMER potentiometers are getting smaller 
" and smaller. The wire-wound unit described 
here can be cemented into a hole only 0.27" 
diam or mounted in a diode clip. It only weighs 
1.1 gr (0.039 oz).

This high-resolution trimmer is also available 
in a version with a threaded body for panel 
mounting that weighs 2.2 gr. The lighter version 
(Type 101 A) can also be supported by its own 
leads like a resistor. These units have an adjust­
ment knob at one end that can be turned with 
the fingers or by screwdriver. The knob can be 
turned 320°. The resistance of the standard 
unit is 4700 ohm, but special models with resist­
ance from 330 to 3300 ohm can be ordered. This 
trimmer is made by Carter Manufacturing Co., 
23 Washington St., Hudson, Mass.

These trimmers are particularly useful in air­
craft and missile applications or in transistor 
circuits. They are housed in a tough thermo­
setting plastic. They dissipate l/4w at 20°C. 
The leads are 1-1/2" long tinned single-conduc­
tor. The temperature coefficient of resistance of 
the winding is 0.002% per degree C, for resist- 
ance values over 
to the Reader’s

100 ohm. For more data, turn 
Service Card and circle 40.

This unit is being 
fed into the hole.

cemen-
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Why spend *1.04 for this knob?
Sure, you could pay less for an ordinary knob, 
but the premium price of the Raytheon Stand­
ard Control Knob is well worth the difference! 
Here’s why:

Raytheon knobs conform to government speci­
fications for material, high and extreme temper­
ature, humidity, salt spray, vibration, impact 
and torque. They are handsomely designed and 
molded of “Tenite II.” They have anodized alu­
minum inserts with dual Allen head set screws. 
Most important, Raytheon knobs offer the 
smartly turned professional look that adds so 

Waltham 64, Mass

CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION

much to the fine appearance of your product. 
You put time, skill, money inside your equip­
ment. You incorporate the finest circuitry; you 
select each component with care—your goal is 
quality in every detail. Naturally, this means 
quality outside, too. The right knobs, the finest 
knobs give the important finishing touch. They 
help convince your customers that yours is 
thoughtful, thorough craftsmanship.
Let us send you complete information on the 
finest control knobs available today. Write Dept. 
6120, or see your electronic supplier.



Push-PullLFE MODEL 503

ELECTRONIC DIGITAL MULTITESTER

Volume Control

Switch

Switch Terminal Contacts

ON

engaged with terminalring isFloating contact
as shaftcontacts

is pivot. Because

MORE INFORMATION El
November 1955ELECTRONIC DESIGN

Th* 503 — a new typ* of electronic Multitester —• 
presents display digitally —- uses electronic counters.

Unique Model 503 uses three decade columns of 
neon lights for the indication — gives absolute readings — 
eliminate» problems of parallax and ambiguity.

Rugged Model 503 is precise — dependable — 
lightweight.

And—the skill is in the Instrument—so almost anyone can 
use it—confidently—efficiently—-in shop or laboratory!

Floating 
Contact Rînà

Potentiometer 
Terminals

50

A PREDETERMINED

SC 
ei 
lo 
ti 
si 
in 
vc 
rc 
oi

COUNTER OF HIGH-SPEED VERSATILITY!

The “genius" of the LFE 502 lies in Its ability not only to 
count a predetermined number of impulses, but also to use 
these pulses for control. So, when you buy the 502, you’re 
buying both a Predetermined Counter and a control device 
in one compact instrument. Automatic sorting and packaging, 
control of motor speeds or machine tools, generation of 
precision delays, interval measurements — whatever counting 
and controlling task you assign the LFE 502, you can depend 
on this accurate, dependable, high-speed instrument fo give 
you perfect satisfaction.

For specifications and more details about these new 
instruments, write for our free informative bulletins and the 
name of the LFE Engineering Representative nearest you. 
inquiries on export sales should be addressed to: Andrew 
S. Sxucs, Inc., 50 Broad St., New York 4, N. Y,

75 Pitts Street Boston 1 4, Moss

CIRCLE 42 ON READER-SERVICE CARD FOR

Shaft-end Actuating Spring 
(Pivots at closed end;

is pushed in. U-shaped spring 
ring floats, contact life is long.

M 
a 
al 
ex 
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in 
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si 
cc 
ec 
be 
vc

tc 
sx 
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MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 
switches. Available in a wide variety of sizes, 
shapes, weights, actuators and electrical char­
acteristics. For all types of electrical controls.

High capacity ”V3” switches 
(may be gang-mounted)

Double-pole, 
double-throw 
basic switch

16 subminiature 
SPDT switches 
with toggle 
actuator

Two-circuit 
double-break switch

8 subminiature 
SPDT switches with rotary selector actuator

MICRO SWITCH
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

I In Canada, Uatidt, Toronto 17, Ontario • FREEPORT, ILLINOIS

yOLUME controls with push-pull on-off ac- 
• tion are a sales feature which radio and TV 

set manufacturers can now offer to their custom­
ers. Once volume is adjusted for the desirable 
loudness, the listener can turn his set on any­
time at the same volume simply by pulling the 
shaft. There is no need to wait for warm up, 
no readjusting. In addition to greater con­
venience to the set owner, the push-pull switch 
reduces mechanical wear and extends the life 
of the volume control.

Long switch life is achieved by the P. R. 
Mallory & Co., Inc., Indianapolis, Ind., by using 
a small floating contact ring made of a special 
alloy. The ring floats on its retaining pin, and 
every time the switch is used, the contact ring 
rotates. Thus, a new surface area makes the 
actual contact. Arc erosion and wear is spread 
around the whole circumference of the ring and 
contact life is substantially increased. The float­
ing ring-contact is moved radially to engage 
the terminal contacts by the pivoting actuating 
spring. This U-shaped spring serves as the 
coupling between the shaft and the contact. Of 
course, the volume control has longer life 
because it need not be rotated except for minor 
volume adjustments.

Controls with resistance values from 200 ohms 
to 10 megohms are available with the push-pull 
switch. For more information, turn to the 
Reader’s Service Card and circle number 43.

14 subminioture SPDT 
switches with single 
push button actuator
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lore are
precision switches 

for multiple circuit control
• 4 ic a sinele switch to

Whether your re^u'?™e assembly of switches to 
control one circuit o micRO
control many circuits y your needs.
SWITCH engineer!>ig P many 8mall,

Pictured here are just a f fCRO SW1TCH has 
sensitive. Prec’sl0"!*X applications. Push but- 
developed to meet sp Ppermit extreme

for use with J"8h^P ‘8 or’unusual circuitry, 
meats, high engineering can
for instance, MICRO . r hands,
quickly put the engineering today. You’ll

Call MICRO SWITCH g branch offices t0 
6’ad fnukk’inteWent cooperation on every 

Sproblem. There is no obligation.

MICRO SWITCH Precision Switches



New Products

Extremely Small Transistors
Volume is 0.0087 cu. in.

AN Connectors
Make Hermetic Seals

Electronic Counter
Measures Frequency, Speed, Etc.

These p-n-p fused 
junction germanium 
transistors which are 
one - quarter to one - 
third the size of former 
units have a volume of 
only 0.0087 cu. in. They 
are designated types 
2N130, 2N131, 2N132 
and 2N133. The first 
three are intended for 
use in audio or low 
radio frequency appli­
cations; the fourth is a 

low noise transistor for use in low’ level audio circuits. 
The average noise factor of the 2N133 is 6.5db and 
will not exceed a maximum limit of lOdb. This is an 
improvement over older types having a maximum 
noise factor of 12db. Maximum ambient temperature 
is 85°C. These new transistors are electrically similar 
to and are designed to replace the CK 721 series. 
Raytheon Manufacturing Co., Dept. ED, 55 Chapel 
St., Newton 58, Mass.
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Deposited Carbon Resistors
Double Molded Insulation

This new l/2w 
molded deposited 
carbon resistor is 
designed for appli­
cations that require 
a combination of 
precision, stability 
and small physical 
size along with the 
added benefits of 
double insulation.

The double insulation offers complete mechanical 
protection, longer load life, better electrical insula­
tion, greater moisture resistance and performance 
that exceeds all electrical requirements of MIL-R- 
10509A. Electra Mfg. Co., Dept. ED, 4051 Broadway. 
Kansas City, Missouri.

HS 2 (AN 
3102) receptacles 
and HS 6 (AN 
3106) plugs fea­
ture hermetic 
“Vac-Tite” glass- 
to-metal construc­
tion to insure

leakproof performance under conditions of extreme 
heat and pressure. They are for use in severe instru­
mentation problems where the vacuum tightness and 
arc-resistance of glass are necessary during high- 
temperature operation. Shock and vibration proof, 
they are corrosion resistant, 100% moisture and pres­
sure repellant, and equivalent to MIL-C-5015. Her­
metic Seal Products Co., Dept. ED, 33 S. 6th St.,

CIRCLE 47 ON READER-SERVICE CARD FOR MORE INFORMATION

Cathode-Ray Indicators 
For Large-Size Displays

These two new 
units, 17" and 21" 
indicators, employ 
television - type 
cathode-ray tubes 
and are designed 
primarily for use 
in conjunction with 
low-frequency, lab­
oratory-type oscil­

lographs as well as other electronic amplifying equip­
ment. The 17" instrument, the Type 343, mounts in 
the standard 19" raek-and-panel or rack cabinet. The 
larger screen unit, Type 345, is housed in a metal 
cabinet.

The coupling of the indicator to a master oscillo­
graph is performed through the illustrated cathode­
follower adapter (supplied with Types 343 and 345) 
which alters the impedance of the master oscillograph 
deflection-plate signals to a value suitable for trans­
mission over lines up to 100' in length. Allen B. 
DuMont Laboratories, Inc., Dept ED, 760 Bloomfield 
Ave., Clifton, N. J.

the count display time

The Model 512A is a 
portable, high - accuracy 
electronic counter that can 
measure frequency, speed, 
rpm, random events, 
weight, temperature pres­
sure, acceleration, and 
many other phenomena. It 
provides direct numerical 
readings in cy, rpm, or 
rps, from ley to 120kc. 
The period of count is 
either l/10sec or Isec and 

can be varied at will. The 
instrument uses conventional power line frequency 
for counting time base ; or is available with a plug-in 
crystal time base for measurements of more precise 
accuracy. It includes three accessory power supplies 
of — 150v d-c, + 300v d-c, and a 6.3v a-c filament 
supply. Connections are also supplied for photocells 
and -an external standard. Weight is 25 lb. Hewlett- 
Packard Co., Dept. ED, 275 Page Mill Rd., Palo 
Alto, Calif.
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Subfractional Motor
In 3" Diam Frame

This subfraction­
al motor, in a 3" 
diam frame, is for 
instrument, re­
cording unit, and 
office appliance 
applications. Most 

units will be of the single-value capacitor type, for 
single-phase operation. Efficiencies of the various rat­
ings run over 30%, which is high for motors of this 
size; as a result, there is a lower temperature rise.

Units have nominal ratings for continuous duty of: 
1800rpm and 3600rpm (synchronous) and 1700rpm 
and 3400rpm (induction). They are available in a 
variety of power ratings from l/50hp to l/200hp. 
Holtzer-Cabot Motor Div., National Pneumatic Co., 
Inc., Dept. ED, 125 Armory St., Boston, Mass.

CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 48 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 50 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Uses Solid Thermosetting Compound
The “Royal Cub” 

paper-dielectric ca­
pacitor combines 
high temperature 
and high stability 
operation with me­
chanical toughness 
and long-life 
characteris tics, 
achieved by the

use of “Polykane”, a solid thermosetting compound. 
The capacitor operates over a —55° to +100°C range 
at full-rated voltage. Average capacitance-tempera­
ture variation is 5% from the 25°C value, insulation 
resistance at 25°C exceeds 4000 megohms-mfd, with 
power factor less than 1%. The capacitor is available 
in 100, 200, 400, 600, and lOOOv d-c working, and 
capacitances from 0.001 mfd to l.Omfd, depending on 
voltage. Cornell-Dubilier Electric Corp., Dept. ED, 
Plainfield, N. J.
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(VERY LOW IMPEDANCE)

DIODE

u.p> to 300 ma at 1 volt witly excellent 
stability and fast recovery time .

Printed Circuit Cables
New Plastic-Copper Laminate

Unique, flexible 
printed circuit 
cables, made by an 
exclusive process 
of laminating the 
versatile plastic 
Kel-F with copper 
in thin sheets, are 
a new concept in 
multi-conductor cabling.

The new cables have excellent electrical and mecha­
nical propel ties for operation over a wide range of 
environmental conditions. Complete encapsulation of 
the conductors in Kel-F ensures maximum protection I 
against moisture. Glass cloth can also be included in 
the laminations for increased strength and high I 
temperature stability.

These new cables are lighter and thinner than many 
conventional cables. They are adaptable to many 
types of connectors or terminations and are easily 
secured by clamps, rivets or cement. The design elimi­
nates wiring errors.

Additional conducting and insulating layers can 
be added to the basic cable to provide a greater 
number of separate conductors. As many as three ’ 
conducting layers are possible, depending on the 
flexibility required. Each layer is made slightly 
shorter than the layer below to expose all the conduc­
tor ends for solder connection. Stacked circuits have 
been built up to five layers and may go higher 
depending on the application. Sanders Associates, 
Inc., Dept. ED, Nashua, N. H.

CIRCLE 52 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1955

V.LI. DIODE CHARACTERISTICS @25°C

Max.
Forward Reverse Current Max. Average
Current Microamps Max. Reverse Anode
@4- IV Working Current
ma min. -10V -30V -50V -100V -150V Voltage ma

1N447 25 20 60 30 60
1N448 25 30 100 100 60
1N449 50 10 30 30 60
1N450 50 30 100 100 60
1N451 50 150 150 60
1N452 100 30 30 80-
1N453 100 30 100 100 80
1N454 200 50 50 100
1N455 300 30 30 100

another reason wliy it pays to specify Sylvania”

Sylvania Electric Products In6. 
1740 Broadway, New York 19, N.Y. 

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

LIGHTING • RADIO • ELECTRONICS • TELEVISION • ATOMIC ENERGY
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The new Sylvania V.L.I. Diode is a significant 
development for electronic equipment designers 
with applications for high current carrying diodes. 
For the first time, you can expect high forward 
conductance combined with stable, drift-free per­
formance, and fast recovery time.

The new Very Low Impedance diode is the result 
of recent technological advances in the diode field by 
Sylvania research engineers. It’s the ideal diode 
for demanding computer applications in clipper, 
clamper, and logical circuits. In fact, it’s the only 
diode wherever you want high forward conductance 
with high back resistance—high current carrying 
capacity with fast recovery time—and high rectifi­
cation efficiency. The V.L.I. diode is designed into 
the Sylvania sealed-in-glass package and is 100% 
inspected for a positive, protective seal.

There’s a full line of V.L.I. Diodes in a range of 
current-carrying capacity. Write for complete in­
formation or samples. Address Dept. ‘L22R.

^SYLVANIA
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are plastic au­
be pulled out. 
ED, 25 Willett

Leads in all types 
chored and cannot 
Capeón, Inc., Dept. 
St., New York 2, N.

Subminiature Capacitors
Complete Line, Down to 3v

The tiniest capacitor most suitable 
for any given application can be sup 
plied by this company. Paper, metal - 
lized-paper, electrolytic, mica, ceram­
ic, and all the film dielectrics such as : 
mylar, teflon, polystyrene, etc., as 
well as types of imprégnants are used 
as required to obtain the tiniest ca­
pacitor compatible with the overall 
specification characteristics required.

Miniatures and subminiatures are 
available in all capacities from 0.1- 
mmf to 500mfd, and in capacity toler­
ances from 0.1 to 20%. Units are 
furnished in voltages from 3 to lOOOv. 
Operating temperature ranges are 
available as specified from —65 to 
200° C, without derating. Units have 
high insulation resistance, low power 
factor, high Q. moisture resistance, 
shock resistance, etc.

Capacitors can be supplied cased 
or uncased, flat or round, in ceramic, 
metal, or plastic types. Leads can be 
positioned radially, axially, for plug­
in or any other required position.

These miniature armored connec­
tors meet the requirements of the 
recently amended military specifica­
tion MIL-C-3767 (Amendment No. 1). 
The 2-bladed Version, UP120M, and 
the 3-bladed UP121M conform to the 
new military standard drawings set 
forth in MS 91184 and MS 91185 
respectively. Equipment manufactur­
ers can therefore specify these compo­
nents for electronic and electrical 
equipment referencing the foregoing 
specs. Plugs are rated for 125-15amp 
up to 250-10amp, and will accommo­
date cables from 0.125 to 0.450" diam. 
The grounding blade on the UP121M 
is removable. Automatic and Preci­
sion Manufacturing Co., Dept. ED. 
252 Hawthorne Ave., Yonkers, N. Y.
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Power Connectors
Meet Amended MIL-C-3767

Now is the time to get complete details about Dow magnesium—

★ It’s light in weight, actually the lightest of all structural metals.
★ It has high strength and rigidity which permits simplifying your 

design for even further weight reduction.
4- Excellent weldability and formability are just two of the many plus 

values in fabricating magnesium.
From design to production is a long trip—take the first step with the 
right metal! Investigate magnesium. Complete engineering and fabricating 
facilities are available at Dow’s Bay City Division as well as from other 
fabricators located throughout the country, the dow chemical company. 
Magnesium Sales Department MA 307E-I, Midland, Michigan.

magn



G-E SALES ENGINEERS ar« able to d«t«rmin«, 
on tho «pot, the exact Vac-u-Sel stack to suit 
your particular application.

*R«g. Trodo-mark of Genoral Electric Co.

GENERAL ELECTRIC

Plastic Foam Cores
High Dielectric Constant

Eccofoam Hi Ki combines high di­
electric constant and low weight for 
microwave lens systems, antennas, and 
the cores in sandwich type radomes. 
The material has an extremely low 
dissipation factor and is usable from 
— 65 to 275°F. It is presently availa­
ble as sheet stock which can be ma­
chined readily, or as custom molded 
shapes of exact dimensions. Dielectric 
constant for density of 5 Ibs/cu ft is 
1.1 to 4.0. For 10 Ibs/cu ft, it is 1.2 
to 7.0. Emerson & Cumming, Inc., 
Dept. ED, 869 Washington St., Can­
ton, Mass.
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Behind Panel Meter
Features Large Scale

A new plexi-covered indicating in­
strument with a 6" x 2-1/2" dial face 
is especially useful where rapid, ac­
curate readings must be made from a 
distance or where several scales must 
be combined in one instrument. It is 
designed for mounting behind the 
equipment panel. The SS56 meter 
with its 6" dial arc length is available 
as a moving coil premanent magnet 
type in all d-c ranges; nominal 2% 
accuracy. Although the plexiglass 
cover allows for exterior or edge light­
ing, the SS56 is also supplied with 
provision for internal scale illumina­
tion. Marion Electrical Instrument 
Co., Dept. ED, Manchester, N. H.
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Synchronous Motor 
Has High Torque

This low-priced 430 series reversible 
synchronous motor measures only 2" 
x 2" x 2" in overall dimensions. It 
develops an exceptionally high start­
ing and synchronous torque. Torque 
is 5in-pounds at Irpm at rated voltage 
of 115v. Speed range is from 1800- 
rpm to lOrph. Bristol Motor Div., 
Vocaline Co. of America, Inc., Dept. 
ED, Old Saybrook, Conn.
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THIS G-E DESIGNED SELECTO-CHART, KEY TO THE NEW APPLICATION APPROACH, COMPUTES EXACT VAC-U-SEL RECTIFIER STACK YOU NEED.

NEW G-E APPLICATION APPROACH CUTS DESIGN TIME . . .

The Exact T/aëülSëL* Rectifier You Need
Can Now Be Chosen in Minutes... On-the-spot
This new application approach, recently 
developed by General Electric, assures 
you of getting the correct Vac-u-Sel 
rectifier to meet your exact requirements. 
Now you are assured of getting the full 
advantage from the long life and out­
standing technical characteristics inher­
ent in all the many sizes and types of 
Vac-u-Sel rectifiers. In addition, in prac­
tically all cases, the sales engineer can 
give you the exact identification and 
price of your stack on the spot, without 
the inconvenient delay involved in getting 
data from the factory.

THIS NEW APPLICATION APPROACH 
brings top quality to your products by 
permitting complete and efficient utiliza­
tion of the outstanding electrical charac­
teristics, dependability, and predictable 
operation found in the many sizes, hous­
ings, finishes, and ratings of Vac-u-Sel 
component rectifiers.
FOR MORE INFORMATION on this new 
application approach, or the outstanding 
Vac-u-Sel line of rectifiers, contact your 
nearest G-E Apparatus Sales Office, or 
write Section 461-38, General Electric 
Co., Schenectady 5, N. Y.
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"Nations!

TEST IT AND COMPARE!
El-Menco*s Dur-Mica DM20 costs even 
less than our famous molded mica capacitors. 
Provides greater versatility — wider applications.

• Tougher phenolic casing assures longer-life 
and greater stability through wide ranges in 
temperature.
Parallel leads simplify application in transistor 
and sub-miniature electronic equipment including 
printed circuits for military and civilian use.

For Extrema Miniaturization Use Our DM15

DM15— Up to 510 mmf at 300 vDCw 
Up to 400 mmf at 500 vDCw

Available in I25°C operating temperature. 
Minimum capacity tolerance available ±'/j% 
or 0.5 mmf (whichever it greater).

EHUbrco

to meet modern 
miniature 

requirements
il ir ■

I Apr,I * C fa 2Sac

Epical "----- /

nf is

For your special requirements — we are- pleased to offer 
information and assistance. Write for free samples and 
catalog on your firm's letterhead.

THE ELECTRO MOTIVE MFG. CO., INC 
WILLIMANTIC CONNECTICUT 

molded mica • mica trimmer 
• tubular paper • ceramic

Arc® Electronic». Inc., 103 lafo S»„ Now York, N. V.
___ Ewiwtiv Supplier To Jobber« end Dealer» in tho U.S. w»d Caw»da . _

Wafer Cell 
Gives High Power in Small Space

This “wafer cell” 
is designed to make 
possible a 30% in­
crease in battery 
power and life, 
while eliminating 
traditional hand 
operations from 
cell manufactur­
ing. It consists of 
a sandwich of ar­
tificial manganese 
dioxide mix be­
tween tiny disks 

of fiat zinc and carbon electrodes. The carbon rod of 
round cell batteries has been replaced by a small 
piece of conductive carbon, and the whole sandwich 
is wrapped in an airtight pliofilm envelope and heat 
healed. Welded or soldered wire connections between 
cells are eliminated by the use of silver wax; a dab 
of wax on the positive and negative sides of the cell 
permits the cells to be connected in seiies merely by 
being stacked in .a column.

A 2" battery made from 13 cells in a single column 
develops 22-1/2v. Multiple cell stacks enable this 
firm to produce miniature high-voltage batteries for 
heavy-duty electronic applications. The U200 battery 
for example, provides over 300v in less than 20 cu in. 
Burgess Battery Co., Dept. El), Freeport, Ill.

Timing Receiver 
For Missile Test Instrumentation

Designed especially for 
missile and aircraft test 
range instrumentation, the 
Model 2 “PCM” Timing 
Receiver is a highly sensi­
tive, low-noise figure super­
heterodyne designed for re- 
cept ion of pulsed signals in 

the 152-174Mc range. It accepts and reproduces 
pulses from 1-20/xsec long. The receiver noise figure is 
6db to 7db, and band width is IMc. This receiver is 
designed to operate completely unattended. Its fully 
automatic gain control, which maintains essentially 
constant output with input signals whose levels vary 
from 5/xv to 10,()00^v, and its frequency stability of 
±0.005 percent, make manual adjustments unneces­
sary. It mounts in a standard 19" relay rack, and is 
10-1/2" high. It requires a power supply delivering 
lOOma, 200v regulated d-c, and 6.3v a-c. West Coast 
Electronics Co., Dept. EI), 5873 Jefferson Blvd., Los 
Angeles, Calif.
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STAFF AT NJE

SUBJECT:

IIMEMO
FROM: THE ENGINEERING

TO: DESIGNERS WHO ,_____REGULATED POWER SUPPLIES(for computers, aircraft electromechanics, 

■ - - -ironics. etc.)

We got tired of defining response time...so we got rid of

Here’s how:Response time is rarely a problem if vacuum-tube 
"series regulator” techniques can be used. rapid load or line fluctuations is fast, and a small -janitor across the power supply output will ”soak up" 

- occurs. ---4o<s reeulat
Too

that will
becauselag

and input 
rates of as 
as 10 times 
be tolerated

r 
t 
e

S 
g 
It 
•s

epm, 
pulse 
much

this rate of actual accumulation can 
without distortion of the spectrum.

Selenium Rectifiers
With Vacuum-Processed Plates

DCOU1W

TYPICAL MAGNETIC 
REGULATOR

electronics

BUYERS' GUIDE

•MVBATIOW

GRlO CONTMX

it

Pulse Height Analyzers
With 0.2 % Linearity

Two pulse height 
analyzers, Models 
3300 and 3301, are 
of 100 and 256 
channels counting 
capacity and use 
magnetic core 
memory circuits. 
They are based on 
the Argonne Na­
tional Laboratory 
Model 101 design. 
Rates of accumula­
tion of data may 
exceed 1,000,000-

Data accumulation is in the decimal mode, and per­
manent readout is by decimal printer and/or preci­
sion linear graphical form by means of a Brown re­
cording potentiometer. Even during the accumulation 
of data, the content of the memory is displayed in the 
form of an accurate linear plot of counts versus pulse 
amplitude on a cathode ray tube. This curve “grows’’ 
during the measurement interval.

Several different modes of operation of the analyzer 
are available, such as: in coincidence with the output 
of a separate single channel analyzer, or with a “win­
dow” effect to permit placement of all the channels 
into any region of the complete spectrum. Overall 
linearity is 0.2%. Radiation Instrument Development 
Laboratory, Dept. ED, 2337 W. 67th St., Chicago 36, 
Ill.
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Two series of 
high-current low- 
voltage power rec­
tifiers have been 
added to this firm’s 
line. Designated as 
“XX” and “Z”, 
they are available 
in 26v a-c ratings.

The “XX” cells measure 6" x 10" and are rated at 
lOamp d-c in single-phase half-wave and double half­
wave circuits, or at 20amp d-c, single-phase bridge 
or single-phase center-tap circuits. Type “Z” cell’s 
rating (and length) is about +30% greater. Bradley 
Laboratories, Inc., Dept. ED, New Haven, Conn.
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- -  the small transit ___Above an ampere or two, however, the se 
as pretty sad. Too hot. Inefficient. Exp 
many tubes. Too much maintenance. It is t 

sad at low output voltages.We say this without prejudice...for we _ _ types of electronic power supplies, including dozens of 
special series-regulator units every monthBut, when a customer comes to us for a recommendation 
on, say, a 10-40 volt, 20-ampere unit to actuate a high­
speed jet-engine valve...or a 150 volt, 6C-ampere unit for 
a computer plate supply...if he needs freedom from 
lags, we recommend the only system we know +*«t wi 
meet his requirement economically —NJE Zero-Lag 

~ zero-lag system exhibits no 
leaves the re~ulated region

the voltage never 
Here’s the circuit:

COM«’**

NJE ZERO-LAG

BATTERY

StlW Hl«« 
in»"*«—— (LOW I • Cl

rectihh uOW oc system
the zero-lagThe trick is in the thyratron response speed, and in the 

value of “C" — which is often as much as a farad. (Don't let 
anyone ever tell you the farad isn’t a practical unit — we have 
over 80 farads working in the field right now.)If you have transient problems in the 0-500 volt, 0-100 
ampere range—call or write us. The “lag” in our custom quota­
tion department is about one week - but the lag in our power 

supplies is zero... absolutely zero.



CUT CORES, Types C and E

BOBBIN CORES

TOROIDAL CORES, Cased 

and Uncased

Vibrators
Withstands to 12Og

uring 5/8" diam x 1-1/2" long,

Series 1600 and 
1600g subminia­
ture vibrators are 
8 - contact, 400cy 
units designed for 
either interrupter 
or self-rectifying 
(synchronous) op­
eration. They are 
housed in cylin­
drical cases meas- 

exclusive of prongs.
The plug-in base fits a standard seven-pin miniature 
socket.

The Series 1600g vibrator has been specifically de­
signed for operation under severe vibration, shock, 
and sustained acceleration such as encountered in 
missiles and other airborne devices. The total weight 
of its moving system is 8 milligrams. On the other 
hand, the force on the contacts when fully engaged 
is 250 grams. It shows no appreciable unbalance at a 
sustained acceleration at 50g, even along its most 
sensitive plane. It is expected that the amount of un­
balance along this sensitive plane at an acceleration 
of 120g sustained will be low enough to permit nor­
mal operation. It can be driven at full amplitude 
with 450mw.

The Series 1600 vibrator is for use in the commer­
cial field. Its high frequency and low driving power 
make possible the design of miniature power supplies 
for compact portable devices, such as electronic flash 
units, Geiger counters, walkie-talkies, etc. Vibration 
Research Laboratories, Inc., Dept. ED, 97 Lake Ave., 
Tuckahoe, N. Y.
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It’s ARNOLD for EVERYTHING in TAPE-WOUND CORES Alligator Clip

Let us help you with your core re­
quirements for Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans­
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic Memory Elements, 
Harmonic Generators, etc.

MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
4750, Monimax, Silectron, Permendur: 
all are available for tape wound core 
applications. The choice of material 
will depend upon the specific proper­
ties required.
GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag­
netic materials mentioned above: 
.012", .004", .002", .001", .0005", or

.00025". Bobbin cores are made from 
tape .001" to .000125" thick.
SIZES: Cores weighing from a fraction 
of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types “C” and "E" cut cores are 
made in a total of 530 standard sizes. 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. • Let us 
work with you.

/wOympJkfc

Write for Bulletins:
★ SC-107—Cut Cores, Types C and E
★ TC-101A—Toroidal Cores, cased 

and uncased
★ TC-108—Bobbin Cores

ADDRESS DEPT. ED.511

L TE Arno™ Engineering Comkny
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.

Only 1-1/16" Long
“Mini - gator” 

clips are only 1- 
1/16" long, with a 
nose of 11/64"OD 
and a weight of 
1/20 oz. They are 
manufactured in 
both steel (cadmi­
um plated) and 
solid copper. One 
piece insulators are 

available in both red and black. The vinyl plastisol 
insulators fit skin-tight, do not materially increase the 
clip’s size, and cover it down to the nose to com­
pletely prevent shorts and shocks. Mueller Electric 
Co., Dept. ED, 1580II E. 31st St., Cleveland 14, Ohio.MR
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Moving Coil Forms
With Tolerances to

¡PEED

5 Readings per sec

SRV55
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Plug in turrets for 
function generation

Precision 
Floated 
GYROS

Velocity 
1500 v/sec.

REAC 
Analog 

Computers

Bandwidth 
over 50 cps.

Precision 
RESOLVERS and 
PHASE SHIFTERS

F SERVO 
MECHANICAL

PARTS

anees. The forms are available

POWERFUL AMPLIFIERS

Noise less than 3 mv rms in cabinet. Phase 
shift 0 075° @ 100 cps. in cabinet. Band­
width over 10 KC in cabinet.

BUILDING-BLOCK CONSTRUCTION

Permits assembly of computer elements in 
any desired combination to do particular 
job or expand existing installation.
CONVENIENT PATCHBAY

Available in units of 1632, 3264 or 4896 
holes for maximum flexibility. Patchboard 
changes possible during operation.

HIGH SPEED RESOLVERS

Vastly improved dynamic performance 
35-cycle bandwidth.

REEVES INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporation of America

223 East 91st St., Now York 28, N. Y.

This line of mov­
ing coil forms for 
the instrument and 
electronics indus­
tries is produced 
by a new method 
which virtually 
eliminates cracked 
corners, incorrect 
temper, and fail­
ure to hold toler- 
in aluminum alloy

(25, 35, and 525) and in copper, with tolerances to 
±0.001" and walls down to 0.003". Size range is from 
5/8" OD down to smallest practicable (dimension 
refers to OD of tubing from which forms are made). 
Uniform Tubes, Inc., Dept. ED, Level Rd., College­
ville 2, Pa.
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This compact an- 
ah»u n. diuHaI mu 
\erter ('ailed the 

Mini S C Diui t o
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"'-d ■-’•-‘Iff! it 

a form suitable for 
directly operating electric typewriters, digital print­
ers, tape or card punches, lamp banks, or for initiat­
ing process control.

High speed, as many as five readings a second, plus 
high accuracy, ±0.15% full scale on all readings, 
makes the unit a versatile building block for data 
reduction and automatic control. It couples a self­
balancing potentiometer to this company's Digi-Coder.

D-c input signals are amplified by a d-c chopper­
type amplifier and then fed to a null-balance poten­
tiometer. The potentiometer servo mechanism supplies 
discrete shaft positions to the Digi-Coder section of 
the device. The output can be in decimal, binary, 
binary-decimal, teletype or any special digital code. 
In addition to coded output, visual readout is pro­
vided by dial pointer on a calibrated circular scale. 
The electrical analog input voltage span may be any 
d-c signal varying between 0-lmv up to 0-1 v d-c. A 
Isec full scale potentiometer is normally employed 
depending on the length of scale travel between read­
ings, readouts at rates up to 5 per sec are possible. 
Fisher & Porter, Dept. ED, Hatboro 35, Pa.
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Six gang multiplying potentiometers. Accuracy equivalent to 0.1% 
linearity potentiometers (over-all multiplying accuracy 0.2% including mechanical non-linearities). Two gangs tapped for function generation.

Two front panel plug-in turrets for padding or feeding voltages into 
the tapped pots for function generation. Turrets may be stored for 
future use.

High Spesd — Velocity 1500 v/sec.
Long Life—Carbon film potentiometer gives exceptionally long life even 

at high velocities.
Superior Frequency Response:

Maximum amplitude rise 1.4 @ 40 cps.
Bandwidth over 50 cps.
Dynamic error less than 0.5% of input @ 2 cps.l
Phase shift less than 0.3° @ 3 cps.l

Exceptional low speed performance too — Typical tracking error 
less than 0.05 volts maximum for ramp input as low as 0.01 v/sec.



The Type 360 Indicator
flat-facedcontains

INFORMATION

Toroid Coil
Printed Circuits

Dept. ED, 11423 Vanowen St

CIRCLE 150 ON READER-SERVICE CARD FOR MORE INFORMATION

November 1955ELECTRONIC DESIGN

LORD Bonded 
Tube-Form Joint 

For Microphone Heads

unit has a 
Dept. ED.

“Vibration Isolation” has helped solve the 
increasing problem of mechanical vibrations 
in high fidelity reproduction of sound.

For years, sound engineers have been 
plagued by mechanical vibrations 
caused by movement of grips, dollies and 
other studio equipment. And the pro­
gressive development of the high fidelity 
microphone has increased the importance of 
eliminating the adverse effects of 
these disturbances.

Faced with this problem, design engineers 
of a leading manufacturer of microphones 
and related electronic equipment consulted 
with Lord engineers. Lord’s 30 years 
of experience and knowledge in vibration 
control resulted in a bonded tube-form 
joint of live rubber which effectively 
isolated mechanical vibrations from the 
microphone head.

“Vibration Isolation” is the answer to 
onlj one of the many problems presented to 
and solved by Lord engineers. If you 
are interested in producing tape recorders, 
microphones and other types of reproduction 
equipment, Lord engineers are ready 
to consult with you. Let them help you 
produce equipment of the most exacting 
professional standards with Lord rubber 
bonded products.

TYPE 
LM-I4PX 
1OO MHY

are impregnated with a special compound, and the 
finished coil is encased in a tough epoxy plastic. 
Overall dimensions are: 13/16" x 13/16" x 3/8" 
thick. It is available in any inductance up to Ihy. 
The useful frequency range covers 1500cy to 150kc, 
dependent upon inductance value. The unit is capa­
ble of withstanding temperatures from —55° to 
+ 125°C, plus extreme environmental conditions.

B I | cathode-ray tube, arrelei .u
B f BBj ing-\oltage supply, verticalI Bep amplifier with a sensitivityj| of 0.05 v div, and a calibrat-
B B | ed vertical attenuator.
B . 1 It can be operated fromIl M I anr source of the proper■ttk' voltages and waveforms, al­

. though it was designed to
I * work with the company’s
B .------ ,-- * i power supply and waveform

• .. . generator.
A type 360 can take the 

place of a bulkier oscilloscope in single monitoring 
applications, or several can be used along with 
other instruments as building block in complex 
sequence-contiol and monitoring systems. Features 
include: d-c to 500kc vertical-amplifier passband; 
four calibrated sensitivities from 50mv/div to 
50v/div, with a 10:1 attenuator for continuously 
variable sensitivities from 50mv/div to 500inv/div. 
A horizontal gain control permits sweep calibra-

This “Postage Stamp” Tor­
oid Coil configuration was de­
signed specifically for use in 
printed circuitry. Its tinned 
No. 20 AWG wire leads are 
spaced in accordance with the 
standards recently proposed 
the RETMA Automation Com­
mittee.

The unit consists of a sub­
miniature molybdenum per­
malloy toroid core w ith a wind­
ing having a residual hole as 
small as 1/16" diam. Windings

Noith Hollywood, Galif.
CIRCLE 152 ON READER-SERVICE CARD FOR MORE INFORMATION

lion. Adapted to rack mounting, the 
weight of only 9 lb. Tektronix, Inc., 
P. O. Box 831, Portland 7, Ore.
CIRCLE 151 ON READER-SERVICE CARD FOR MORE

Monitoring Indicator
Can Replace Bulky Oscilloscopes

SINCE 1924DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS
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Pays m Performance

Portable Power Supply 
Regulated, Lightweight Unit

The 302C is a 
regulated, porta­
ble, low-cost power 
supply. With a 
weight of only 12 
lb, it features ex­
cellent regulation 
over a wide volt­
age range with less 
than 3mv ripple.

A dual-scale meter, stand-by switch, pilot light, and 
fuse protection are standard accessories. Extra power, 
over 400v at 90ma, can be obtained for intermittent 
periods. To double voltage output, two units may be 
operated in series, or any number may be paralleled 
to increase current capacity. A separate bias output 
is also provided. Recovery time is better than 15- 
millisec.

Three outputs may be obtained : 0-350v d-c at 
80ma, continuously variable, with regulation less than 
ztO.05% ; 0-150v d-c at 5ma, continuously variable, 
regulation less than ±1%; or 6.3v a-c at 5amp, un 
regulated, center-tapped. Input is 105-125v 50-60ca 
150w max. Allied Engineering Div., Allied Interna­
tional, Inc., Dept. ED, South Norwalk. Conn.
CIRCLE 139 ON READER-SERVICE CARD FOR MORE INFORMATION
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Tubular Capacitors 
For Printed Circuits

Type 89P “Au­
tocon” one-ended 
case solid dielec 
trie paper tubular 
capacitors are de 
signed for printed 
wiring board as­
semblies. They are 
enclosed in a pre 

molded cylindrical shell of non-flammable thermoset­
ting plastic with the capacitor section securely sealed 
against the entrance of moisture by a plastic resin 
end seal bonded to the phenolic housing. The two 
short, straight leads which issue from the end seal arc 
held at a closely controlled distance from each other. 

An index key molded in the phenolic housing ad­
jacent to the outside foil lead facilitates identification 
of the lead for automatic insertion by machinery or 
hand operators. In addition, three stand-off feet raise 
the end seal and shell proper above the printed wir­
ing board, avoiding moisture and dust traps. The 
feet also permit the use of double-sided wiring boards 
without causing low resistance shorts between top­
side conductors through accumulated dust around the 
circumference of the capacitor. Sprague Electric Co., 
Dept. ED, 347 Marshall St., North Adams, Mass.
CIRCLE 140 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Formica Research perfects sensational new cold punching laminate
Brings 1,000,000 megohms resistance value, precision 
and translucency to printed circuitry........

Research, an important part of the 
exclusive new Formica 4-point service, 
has just perfected a new cold punching 
paper base laminate offering 1,000,000 
megohms insulation resistance and val­
uable new translucent properties.
Known as XXXP-36, the new grade 
brings greater accuracy to printed 
circuitry. Because of its cold punch­
ing qualities, XXXP-36 requires no 
heat cycle. Therefore, the base lami­
nate is not subject to dimensional

change as in grades which must be 
heated before punching. This means 
that with Formica XXXP-36, you can 
now produce printed circuits with new 
and higher standards of accuracy.
XXXP-36 translucency can be doubly 
useful. Make this simple test: hold it to 
the light. You can see (1) the smooth, 
homogenous structure, the total ab­
sence of resin pockets, voids and im­
perfections that dissipate the insulat­
ing properties of ordinary paper base

Industrial Make the Formica Trans- |~ 
lucency Test. Send for a 
sample XXXP-36 printed 
circuit. Fill out and mail * 
coupon today.

CIRCLE 141

Gentlemen:
rd like a sample XXXP- 36 printed circuit and 

__ complete information on this new grade.
Send bulletin showing how I can take advantage of 
the new “Formica-4” laminated plastics service.

FORMICA®—the most famous name in laminated 
plastics—Engineered for industry, Beauty Bonded 
for the home.

New translucent 
laminate for the 
first time allows 
a visual check on 
the accuracy of 
circuit register.

laminates . . . and (2) how perfectly 
the circuit on one side registers with 
that on the other. New XXXP-36 is 
ideal for terminal boards and tv insu­
lators requiring high 1. R. Formica’s 
engineering skill can help you find new 
materials for new products and proc­
esses. For complete information on 
the new XXXP-36, or on the new 
“Formica-4” service, use coupon below. 
The Formica Co., 4642 Spring Grove ' 
Ave., Cincinnati 32, Ohio.



LAMBDA again is the Transducer

FIRST CHOICE
of engineers who specify

POWER SUPPLIES
Once again, Lambda Power Supplies have 
been rated in top position by engineers in 
the electronics and allied industries.

Engineers know on the basis of their own 
experience as well as their observation in 
other plants that Lambda Power Supplies 
are precision equipment, dependable and 
built for heavy duty.

The Lambda catalog offers a greater variety 
of power supply models than ever before.

Stock units are available that can handle al­
most any electrical or mechanical situation. 
Where circumstances require, units also may 
be modified quickly and inexpensively.

Send for your copy of the com­
prehensive Lambda Catalog 
of Power Supplies for Labora­
tory and Industry. If you 
have a special power supply 
problem, we will be glad to 
make recommendations.

LAMBDA OPENS MOST MODERN 
PLANT...DEVOTED EXCLUSIVELY

Pressure-to-Frequency Type
Series P400 Pres­

sure- to - Frequency 
Transducers are 
manufactured in 
absolute (illus­
trated ), differen­
tial, or gage types 
for measuring 
pressure in non- 
corrosive liquids 
and gasses. The

P400 incorporates a temperature controlled variable 
inductance pressure pickup and an FM oscillator 
mounted together in the same case.

Mechanical displacement of a diaphragm by the 
applied pressure produces a proportional inductance 
in a closely spaced coil-core structure. This induct­
ance change is then converted to proportional fre­
quency by the FM oscillator contained in the trans­
ducer and is supplied at constant amplitude across 
the output terminals. The variable inductance pickup 
is housed in a small oven which is thermostatically 
controlled. The Series P400 were specifically designed 
to be used with standard FM/FM telemetering equip­
ment. They can be supplied on any standard subcar­
rier frequency between 1.7kc to 70kc, and with devia­
tions at ±7-1/2% or ±15%. Datran Engineering 
Corp., Dept. ED, 3613 Aviation Blvd., Manhattan 
Beach, Calif.
CIRCLE 81 ON READER-SERVICE CARD FOR MORE INFORMATION

Frequency Meters 
Accurate to ± 1/4cy

To meet the record demand for precision-engineered, factory-assembled power supplies, Lambda has 
constructed this new manufacturing plant at College Point, New York. The substantial increase in pro­
duction capacity permits Lambda to ship models from stock under ordinary conditions; assures you of 
quick delivery.

% IcAIVIIÍ IXA. Electronics Corp.
—-> FIRST in Preference • FIRST in Quality • FIRST in Sales

11-11 131 STREET, COLLEGE POINT 56, NEW YORK
CIRCLE 80 ON READER-SERVICE CARD FOR MORE INFORMATION

The “Arga” Expanded- 
Scale Frequency Meter is 
for fast, accurate monitor­
ing of frequency. Offered 
in two models, it was de­
signed originally for mak­
ing production inspection 
measurements on the fre­
quency regulation of motor 
and engine-driven generat­
ing units, but has found

many other applications, particularly where a per­
manent record of frequency is required.

Input voltage harmonics of 5%, or changes in input 
voltage of ±10%, will not cause errors in frequency 
indication greater than ±l/2cy for the Model 401, or 
l/4cy for the Model 601. The Model 401 has a base 
frequency of 400cy, and a span of ±25cy. The Model 
601 has a base frequency of 60cy, and a span of ±5cy. 
Shasta Div., Beckman Instruments, Inc., Dept. ED, 
P. O. Box 296, Station A, Richmond, Calif.
CIRCLE 82 ON READER-SERVICE CARD FOR MORE INFORMATION
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Write for further details, giving type number.
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least

Miniature Axial Blowers
In A-C and D-C Models

avionic division
RACINE, WISCONSIN

These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high torque-to-inertia ratio 
is attained by precision manufacturing. 60 cycle units can be made available.

ment of MIL-I-6181. The housing on all blowers pro­
vides environmental protection to MIL specs.

These blowers are available with air flow’ in either 
direction and also for operation on other frequencies. 
A high-speed version (up to 50cfm) is available 
where long life requirements are not of essence. Globe 
Industries, Inc., Dept. ED, 1784 Stanley Ave., Day­
ton 4, Ohio.
CIRCLE 83 ON READER-SERVICE CARD FOR MORE INFORMATION

This firm of­
fers miniature 
axial blowers for 
60cy, 400cy, or 
d-c. They consist 
of a motor and a 
die - cast alumi­
num fan mount­
ed in a die-east 
aluminum hous­
ing. Special pro­
visions can be 
made so that the 
a-c blower will 
meet th© radio 
noise require-

30db, and the max­
imum power out­

put is at least lOmw. Noise figure is typically 25db. 
Provision is made for both amplitude and phase 

modulation of the unit from external sources. R-f 
outputs ranging from square waves to fractional 
microsecond pulses may be achieved with appropriate 
modulating waveforms of modest amplitude. Simi­
larly, phase modulation over bandwidths of several 
tens of megacycles is readily accomplished. If de­
sired, both types of modulation may be applied simul­
taneously.

Input requirements are 105-125v, 50-1000cy. Di­
mensions are 4-7/8" x 7-5/8" x 19-9/16" deep, and 
weight is 35 lb. Provision is made for mounting in 
an Al-D shock tray for mobile or airborne use. West­
labs, Inc., Dept. ED, P. 0. Box 1111, Palo Alto, Calif.
CIRCLE 84 ON READER-SERVICE CARD FOR MORE INFORMATION

Other products include Actuators, AC Drive Motors, DC Motors, 
Motor-Gear-Trains, Fast Response Resolvers, Servo Torque Units, Synchros, 
Reference Generators, Tachometer Generators, and Motor Driven Blower 
and Fan Assemblies.

TW tubes, 
gain over 
bands is at

TW Tube Amplifier
With 2-8kMc Ranges

The Model 25
|||||^^ T .<x<htrz Wa'.'

|||||^ I'uN* A <r i-1 i I' <• i

1 - 11 ■ '
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Many of the above units can be supplied with gear train to your specifications 
Other servos to your requirements.

MANUFACTURING CO

Your Rotating Equipment Specialist

Type 
Number Size Length

Mounting ।
Minimum 

Stall 
Torque 
In Oz.

No Load I
Speed 1

Minimum

Power 
Input 

at Stall 
Total Watte

Rated Voltage
Special
Features

Fixed 
Phase

Control 
Phase

1916 1 10 13/i6" 1
Flange 15 I 9,000

1 1I 20 I 28 ■ j1 1
2409 10 Flange .13 9,000 2.3 18 18 HI Temp application 1

2155 ! 10 3 V32" I
Synchro 24 1 4,800 45 j1____ 52 !1 « 1 1

2162 10 J 31/32" Synchro .24 4,800 5.5 er. 26 j
I 2201

1 10 I 3V32” I Synchro 24‘
1 5,000

5.2 1__________ 26 1 52 1
2442 10 1.155* Synchro .13 10,000 3.2 18 18 1

3009 1 10 . 1 1.156'' Synchro I
, '13 1 10,000 !1 25 I 18 I___ 54 1400 OHM com ph. Z 1

3040 T. 10 .975' Synchro .149 10,000 2.6 18 54 1400 OHM cont ph. Z |

3053 , 10
I •975"1 I1 Synchro j1 15 I 10.000 1 2.8 1 18 I 18 1

3185 in .968" Synchro .3 6,000 « 26 26 avail, up to 125*C I

2156 I 980'- OD 965"
| Synchro I -15 6,000 1 5 I 27.5 I 14 125°C I

2307 roo 1.5' Synchro .25 10,000 10. 115 115 1
3188 I cod 1.611" 1 F,a’ .35 10.000

j 12.6 | 115 115 1 1
3199 h 1.703" Synchro .63 6,200 115 115 Mark 14 Mod O |

3161
I 15 1.312" I 45 I 5,000 j 5.8 I 26 ! 50 J_______ 1

3148 15 I 1.640* Synchro 1.45 4,800 12.2 115 115 Mark 7 Mod O |
I 2287

' 15 1.640"
| Synchro 1.45 4,800 i 12.2 1 115 115 1 avail, up to 150°C I

3159 15 1 1.640" Synchro 1.45 4,800 12.2 115 230 __________ I
3271

I 15 1.640" 1 ’° 10.000 I 115 1 115 1 1
3272 15 I 1.640" Synchro 1.0 10,000 115 230 1
3273 I 18 2." Synchro 2.35 4.ECO ; 18.4 115 i 115 J___________1
3217 18 1 2." Synchro 2.35 4,800 18.5 115 282 _____1
3270

1 18 1 2." | Synchro 1 14 1 9,800 ; 18.0 115 [ 115

1 1
2094 2"OO 1 2.718" Flange 3.5 7,200 40. 116 115 Damping Generator 1

2237
I 2^"OD 4.750" I Synchro j 23 I 10,000 I 130 j 115



3

CIRCLE 112 ON READER-SERVICE CARD t

(

1

1

D.P.D.T., 4 circuit
250 v. AC/30 v. DC.
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Special Rush Button 
Actuator designed for 

fire control system

a
S'

V

Toggle Actuator 
for J2-4

10 amps, 125/

S1 
Cl 
e 
e 
n

Deposited-Carbon Resistors 
Used in Matched Pairs

Roller Lever Leaf Actuator 
Actuator

For Printed Circuit Boards

ELECTRO-SNAP SWITCH & MFG
MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION

Electro-Snap Switches Can Be Adapted to Almost
Any Job — Quickly, Easily, Economically
Just choose the Electro-Snap Basic Switch that meets your elec­
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu­
ators to fit almost any requirement. And our engineering depart­
ment is at your service if a standard combination “won’t fill 
the bill.”

SwtfcAUa
Cold Punching Laminate

ACTUAL 
SIZE

SUB-MINIATURE
SWITCHES
TYPE E-4

S.P.D.T., 1 circuit; 5 
amps, 125/250 v. AC 
Operating force 
150 grams max.
Exceptionally 
vibration-resistant. 
Special model E4-7 
is stabilized for 
— 65° to -f- 350° 
F. operation.

For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need.

Koller Loaf Actuator

Loaf Actuator
Ganged Interlock

Double Toggle 
Actuator

Toggle Actuator 
(Momentary or 

Constant 
Contact)

Push Button 
Actuator

Extension 
Leaf Actuator

An electrical grade phenolic lami­
nated plastic, Grade XXXP-471 Phe­
nolite, which can be punched at room 
temperature is particularly suited for 
copper clad printed circuits where 
automatic processes require close 
registration of punched mounting 
holes. Permitting punching at tem­
peratures as low as 68°F, the new 
grade assures precise dimensions of 
holes and hole spacings as no distor­
tion from heating arises.

The cold punching laminate is 
available in the same thickness range, 
tolerance, and sheet sizes as the com­
pany’s other XXXP grades. Its prop­
erties of high insulation resistance 
and low electrical losses, match or ex­
ceed values of these properties for 
the company’s hot punching grades. 
Also, copper clad bond strength and 
hot solder dip properties of the new 
product are comparable to other cop­
per clad grades in the line. National 
Vulcanized Fibre Co., Dept. ED„ 
1055 Beech St., Wilmington 99, Del.
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TYPE S SWITCHES
Series SI

S.P.D.T., 2 circuit; 10 amps, 125/ 
250 v. AC/ 30 v. DC. Ind. Screw 
or solder terminals on ends or one 
side of switch. Also available 
with reset button at bottom of 
switch or in Type S-100 Make- 
Before-Break Series where switch 
completes a new circuit before 
interrupting old one.

Roller Lever Roller Actuator 
Actuator

Toggle Actuator 
(momentary or 

constant contact)

Extension 
Leaf Actuator

rush Button Actuators 
(Various button sizes available)

DOUBLE-POLE 
SIMULTANEOUS ACTION 
TYPE D-8
D.P.D.T., 4 Circuit
15 amps, 125/250 v. AC.
10 amps, 30 v. DC Ind.
Eight terminals and four separate cir­
cuits which operate simultaneously per­
mit switch to reverse 3-phase motors, 
replace expensive relays, etc.

Roller Leaf 
Actuator

Extension Leaf 
Actuator

Push Button Actuators 
(Various button sises available)

HERMETICALLY-SEALED
DOUBLE-POLE SWITCH

Typo J2-4

Pure crystalline carbon is deposited 
on a ceramic insulator by a patented 
method of thermal decomposition of 
a hydro-carbon. Higher resistance 
values are attained by spiral-cutting 
through the coating. The resistance 
element is protected either by multi­
ple layers of insulating, moisture­
resistant varnishes separately baked 
on, or by hermetic sealing in an im­
pervious steatite shell. On special 
order, a plated brass shell with glass; 
end-seals can be provided.

“Fixtohm” resistors meet standard! 
tolerances of ±5% and down to 1%.. 
They are extremely stable, small, and! 
reproducible, with excellent high-fre­
quency characteristics and negative 
temperature coefficient. Campbell In­
dustries, Inc., Dept. ED, 3806 St. 
Elmo Sta., Chattanooga 9, Tenn.

CIRCLE 113 ON READER-SERVICE CARD
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54TH YEAR 
OF CERAMIC 
LEADERSHIP

• An outline of your requirements, en­
closing a blueprint or sketch, will bring 
you full details.

High-Q Ferrite
For Rod Antennas

This high-Q ferrite, designated as 
“M” material, is the answer to most 
antenna rod problems. The magnetic 
properties of this material are initial 
permeability at IMc of 125; maximum 
permeability of 450; saturated flux 
density of 3300, and a residual mag­
netism of 1050. National Moldite Co., 
Dept. ED, Hillside, N. J.

CIRCLE 117 ON READER-SERVICE CARD

Indianapolis, Ind. • Los Angeles, Calif. • Newark, N. J. • Philadelph St. Louis, Mo • South San Francisco, Calif • Syracuse, NY* Tuls®

Volume production 

in a complete range of 

precision parts, 

including electron tube 

shapes processed to be 

highly porous, 

readily degassed, 

thicknesses 

as low as 009".

Branch offices in these cities (see your local telephone directory): Cambridge, Mass • Chicago, III. • Cleveland, Ohio • Dallas-Houston, Texas

Okla. Canada: Irvington Varnish A insulatot Div., Minnesota Mining & Mfg. of Canada, Ltd., P. O. Box 757, London, Ontario. All other expor* 
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y.

Magnetic Storage Matrix 
In Kit Form for Mock-Ups

These components for magnetic 
storage system mock-ups include a 
complete set of all of the magnetic 
elements including driver transform­
ers, matiix switches, and the actual 
matrices to mock up several different 
circuit arrangements for evaluation.

Also introduced in this set of stor­
age elements is the Ml 6X16X4-1 
storage array which in conjunction 
with the MS16X16-Si matrix switch 
is an entirely new arrangement of a 
digital magnetic storage system. In 
this system only the selected cores of 
the particular word being interro­
gated are disturbed by the readout 
current pulse. This gives essentially 
noise-free operation. Valor Electronic 
Components Co., Dept. ED, 5808 
Marilyn Ave., Culver City, Calif.

CIRCLE 115 ON READER-SERVICE CARD

Parabolic Antennas
Made From Spun Aluminum

An economy line of spun aluminum 
type parabolic antennas for the 890­
960 and 1700-2110Mc ranges in 2, 4, 
and 6' sizes is available from this 
company. They feature highly effi­
cient dipole feed, mounted and ad­
justable to either horizontal or verti­
cal polarization from the rear of the 
parabola. Gain, beamwidth, and pat­
terns are identical to those data pre­
viously published for spun dishes of 
the same diameter. Prodelin Inc., 
Dept. ED, 307 Bergen Ave., Kearny, 
N. .1.

CHATTANOOGA 5, TENNESSEE 
A Subsidiary of

Minnesota Mining and Manufacturing Company

Greatly enlarged facilities now produce 
high quality, pace-setting AlSiMag 
Alumina ceramics in quantity lots. Com­
plete range of up-to-the-minute Alumina 
compositions now permit you to design 
to higher temperatures and higher 
strengths. Advantages include improved 
electrical characteristics at elevated tem­
peratures—beyond the melting point of 
most metals. Higher tensile and impact 
strengths. Greater resistance to corrosion 
and abrasion. Smoothness of texture. 
Close dimensional tolerances. Custom 
formulations for special needs.

ALUMINA «RAMIO
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Delay Line 
For Color TV
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Wincharger 
dynamotors 
help power 
the nations

Vehicular HF Communication Transmitters

Airborne UHF and HF Communications Transceivers

defense
VHF Omnirange Navigation Receivers

WINCHARGER CORPORATION
Sioux City 2, Iowa 

A wholly owned subsidiary of Zenith Radio Corporation

Guided Missile Development

Engin* Generators • Universal Motors • Dynamotors 
Inverters • Wind Driven Generators

CIRCLE 93 ON READER-SERVICE CARD FOR MORE INFORMATION

Battery-operated VTVM
Covers 2Ocy to 1 Me

The Model D-21 is 1 
portable voltmeter cover 
ing frequencies from 20cy 
to IMc. Battery powered, 
it is contained in a 5" high 
plastic case and weighs 
only 30 oz complete. It 
offers stability at all oper­
ating temperatures from 
0° to 120°F. Accuracy is 
±5%. It is designed spe­
cifically for measurements 
where a-c is not available,

or where use of battery-powered equipment is more 
convenient.

The D-21 is transistorized, and has printed circuits 
for maximum reggedness, dependability, and uni 
formity. Peak sensitivity is 0 to Imv and any of 
12 decade (lOdb) ranges may be switched on the 
front panel. A 10 megohm input impedance on all 
ranges prevents disturbances to circuits under test. 
The front panel meter reads direct in db from 
—20bd to ¿-2db, or volts from 0 to Iv or 0 to 3v 
(voltage calibration is linear). Output terminals are 
provided for use with monitoring devices having 
input impedances of 10,000 ohms and higher. Alto 
Scientific Co., Dept. ED, 855 Commercial St., Palo 
Alto, Calif.
CIRCLE 94 ON READER-SERVICE CARD FOR MORE INFORMATION

An inexpensive, distributed-constant delay line, the 
Type T30036 is designed for use as a compensating 
delay in the luminance channel of color TV receivers. 
It has a high impedance of 4300 ohms and uniform 
response to 4Mc. Phase characteristics also are linear 
within 5%. Total delay is 0.8/z.sec, and rise time is 
only 0.1/isee.

The unit is enclosed in an aluminum can 1-3/8" 
square x 3-1/8" high, exclusive of terminals. Modifi 
cations can be made for quantity users. Shallcross 
Manufacturing Co., Dept. ED, Collingdale, Pa.
CIRCLE 95 ON READER-SERVICE CARD FOR MORE INFORMATION
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Preamplifier 
Trims Pickup Outputs
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Band-Pass Filters
With Wide Adjustability

These variable 
electronic band­
pass filters have a 
gain of unity in 
the pass band; gain 
drops outside the 
pass band at a 
rate of 24db/oc­

tave. The use of peaking reduces the attenuation at 
the corner frequencies by 8db and permits a band 
width as narrow as one octave without attenuation in 
the center of the pass band.

Both the high and low cut-off frequencies are in­
dependently adjustable from 0.02-2000cy in the 
330-A and from 0.2-20,OOOey in the 330-M. This pro­
vides maximum flexibility of adjustment of both the 
band center frequency and the band width. By using 
two electronically regulated supplies, the internal 
hum and noise is reduced to less than lOO^w in both 
units. Calibration accuracy is ±5%. Size is 17" x 8" 
x 12" overall. Krohn-Hite Instrument Co., Dept. ED, 
580 Massachusetts Ave., Cambridge 39, Mass.
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preamplifier for 
use with piezoelec­
tric pickups which 
permits the user to 
“trim” the self­
generating pickup 
output sensitivity 
to an even or 
“standard” value

so that direct reading of physical parameters such as 
acceleration, force, and pressure is possible with 
standard vacuum tube voltmeters. An input selector 
switch gives a choice of three input conditions: 1000 
megohms for use with this company’s vibration pick­
ups, extending the low frequency range of piezoelec­
tric pickups to 2cy; 1000 megohms with d-c isolation 
for general uses; and 22 megohms for special shock 
pickups, and fast recovery from overloads. Amplifier 
gains of 1, 3, and 10, with stability of 1% or better, 
a frequency response from 2cy to 15,000ey, and an 
output of 5v into 2500 ohms (source impedance 50 
ohms), make this unit valuable for all measuring 
installations and convert standard vacuum tube volt­
meters into direct-reading meters. Size is only 2-1/2" 
x 5-1/8" x 1-5/8". Endeveo Corp., Dept. ED, 180 E. 
California St., Pasadena, Calif.

That’s why the SYSTEM ANALYZER CORP 
Chose Tech Laboratories Tap Switches 
for $200,000 Electronic “Brain"

With more than 2100 tap switches incorporated in the design 
for their huge analog computer, engineers at the System Analyzer 
Corp., Nokomis, Illinois, made exhaustive tests to check 
the efficiency and operating life of many types. Of all 
those tested, Tech Laboratories Type 2C and 2A Tap Switches 
were the only ones that met every requirement. After 
1,000,000 complete cycles of operation, they showed 
approximately the same contact resistance as 
at the beginning.

Designed primarily for analyzing electrical power 
networks — as large as the power system of an entire 
city — the electronic “brain” handles mathematical 
problems with as many at 220 unknowns, 400 times 
faster than the work can be done manually. It 
is easy to understand why dependability is a major 
factor in the selection of its components.

TYPE 2C TAP SWITCH 
SPECIFICATIONS

Contact resistance: 3-4
Contact material: Silver plated brass 

 

Contact design: Laminated wiper arm, 
self-deaning, shorting or non-shorting 
No. of contacts: 2 to 24 single pole, 
2 to 11 double pole, 2 to 7 triple pole, 
2 to 5 four pole; shorting or non-shorting 
Spacing: 15° or 20' 
non-shorting

No. of poles per deck: 1 to 4 

No. of decks: Acca^' 
ments
Current

WRITE FOR FULL INFORMATION

^3®
«LABORATORIES, INC.«

Manufacturers of
Precision Electrical Resistance Instruments

PALISADES PARK, NEW JERSEY
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Max. operating voltage: 120 V., 
Mounting: Single hole, %"-32 b 
Size: 1 %" dia.
Detent: Ball and spring 
Weight: Approx. 1 oz. per deck

67



TRU-OHM PRODUCTS, division of Model Engineering & Mfg. Co., Inc., General Sales Office: 2800 N. Milwaukee Ave., Chicago 18, III.

Wound Resistors I

(
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These tiny herme­
tically-sealed alu­
minum electrolytic 
capacitors, known

( 
i 
t

(

I

Resistor No. 80,000,000. One of many 
wire-wound resistors which are turned 
out by the thousands daily.

I 
I 
I
I 
a

I

Electrolytic Capacitors 
For Transistor Circuitry

Complete line of power rheostats ... 
of finest quality with UL approval; 
variety from 25 watts up.

CIRCLE

Power Supply 
For Transistor Work

Factory: Huntington, Indiana

Vol. 80,000,000 1955-56 No. 80,000,000

80 MILUON SOLD!
TRU-OHM is Now the World's Largest Producer of Wire

Chicago . . . From Tru-Ohm’s general 
sales office. Since starting just a few 
short years ago, TRU-OHM PROD» 
UCTS has grown phenomenally to ten 
times its original capacity. Having just 
produced its 80,000,000th wire-wound 
resistor, Tru-Ohm is now the world’s 
largest growing and largest producers 
of wire-wound resistors.

Special size resistors: Tru-Ohm's highly skilled factory trained technicians 
turn out large varieties of special resistors. Complete data of these special 
size resistors is available.

High Quality, Speedy 
Delivery Sets Record
Over 50,000 square feet of the most 
modern manufacturing facilities, in­
cluding a brand new furnace, enable 
volume production . . . assure faster 
delivery, finer quality, better prices. 
And TRU-OHM EXPEDITES FOR 
YOU . . . ships on time.
Inquiries Invited. You can get the 
complete story of Tru-Ohm’s tre­
mendous growth and why, by writ­
ing to 2800 N. Milwaukee Ave., Chi­
cago 18. Let Tru-Ohm’s experts solve 
your resistor and rheostat needs

For Original Equipment 
or Replacement Needs
A complete line of resistors as well as 
a complete line of power rheostats are 
now produced for the finest industrial 
manufacturers in the world . . . for re­
placement applications...sold through 
parts jobbers.

€ %

This compact d-c power supply is especially engi­
neered to power resistors, and is also used in design­
ing transistor circuits and in development work on 
transistors. It is a closely regulated, dual-voltage sup­
ply, with both outputs contained in a single chassis 
suitable for rack mounting or bench use. Cabinet 
size is 5-1/4" x 19" x 14" deep.

Each output supplies O-lOOv d-c continuously vari­
able (without switching), and 0-100ma maximum. 
No derating of output current is necessary. Voltage 
is adjustable to l/10v variations by means of “Heli­
pots” equipped with “Duodials”. Ripple is below 
1.5mv rms for any voltage or load within the ratings. 
Recovery time, 0 to full load, is 0.5millisec; full load 
to removal, 0.25millisec. Drift, after 1-hour stabiliza­
tion time, is less than 0.1% in an 8-hour period. 
Dressen-Barnes Corp., Dept. ED, 250 N. Vinedo Ave., 
Pasadena 8, Calif.
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as “Lyttl-Lytics”, 
are designed as 
moderately priced 
highly reliable 
units. They are 

valuable for use in transistorized pocket radio receiv­
ers, wireless microphones, personal style wire record­
ers, and similar equipment. Ultra-low leakage cur­
rent assures minimum drain and long battery life 
when the capacitors are used in filtering applications 
across a battery.

The units are available in a wide range of ratings 
from lmfd to llOmfd and in standard working d-c 
voltages of 1, 3, 6, 10, 12, and 15v. Sizes range from 
3/16" diam x 1/2", to 3/8" diam x 3/4". Their con­
struction lends itself to mechanized assembly on 
printed wiring boards. Maximum operating tempera 
ture is 65°C. Sprague Electric Co., Dept. ED, 347 
Marshall St., North Adams, Mass.
CIRCLE 101 ON READER-SERVICE CARD FOR MORE INFORMATION 
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DISCAP 
CERAMIC 

CAPACITORS

+110° is only ±7.5% of capacity at 25° C. Type JL 
DISCAPS with a standard working voltage of 1000 
V.D.C. are manufactured in capacities between 220 
MMF and 5000 MMF.

; accuracy 
logarithmic 
with the

your company letterhead for expert 
help on any capacitor problem.

part within a sturdy cartridge.

stability and pre­
cision of a linear

Write today on 

engineering

If your applications require a capacitor with uniform 
characteristics and exceptional stability over an ex­
tended temperature range, Type JL DISCAPS will pro­
vide the best answer. Control of production processes 
from basic powders to completed DISCAP is your 
assurance of absolute uniform quality.

are 
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In this pulse 
switch, establish­
ment of a tempo­
rary contact as the 
mercury flows past 
the electrodes is 
simplified by 
mounting the glass 
An instantaneous

Mercury Switch
Produces Pulse Action

die 
wn

(.032 diameter) and are 
available up to 1^ * in 
length. Plug-in DISCAPS 
will provide worthwhile 
savings on printed cir­
cuit assemblies.

pulse of many amperes is provided. Metallic contact 
rods protrude concentrically on both sides of the cart­
ridge, and serve both as conductors of electricity as 
well as the means by which the switch is supported 
between uprights. They also make possible simple 
mechanical rotation of the cartridge.

The pulse switch can be turned, tilted or driven by 
a motor or other means of rotation, whereby electrical 
contact is established for one pulse every 180°. The 
rate of fall of the mercury droplet can be influenced 
to some extent by tilting the axis of rotation.

The unit has many uses in electro-magnetic count­
ers and other relay-operated devices, flashing aircraft 
beacons, and as a negative speed-governor. Tensitron, 
Inc., Dept. ED, Harvard, Mass.
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Log Count Rate Meter 
Covers Four Cycles

rate meter. Its principal applications counting, reac­
tor control, continuous sampling, area monitoring, 
and in other situations where wide range pulse count­
ing is required.

The log function is generated only by R-C elements 
eliminating the need for tube selection. Accuracy of 
the unit is ±3% over the entire meter deflection 
range, with stability ranging fiom 1% for 1 hour to 
8% for 24 hours. For maximum reading accuracy a 
1% long scale meter is employed and provision is 
made for the use of an external recorder. Input sen­
sitivity is 0.25 volts, negative. The standard instru­
ment has a range of 1 to 10,000 counts per minute 
in four cycles, but the unit can also be supplied with 
any full range from one to five decades. Operation 
is from a 117 volt, 60 cycle supply and consumes 100 
watts. Devtron Engineering Associates, Dept. ED, 
1 Winslow St., Redwood City, Calif.
CIRCLE 103 ON READER-SERVICE CARD FOR MORE INFORMATION 

ELECTRONIC DESIGN • November 1955

The Model 500 
Log Count Rate 
Meter offers the 
wide range and

Plug-in Leads
Type JL DISCAPS as well as temperature com­

pensating, and by-pass types are manufac­
tured with plug-in leads for printed circuit 

applications. Leads are No. 20 tinned

. —------ J FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 

CIRCLE 104 ON READER-SERVICE CARD FOR MORE INFORMATION

for Oûhtaiidùtg
Uniformity and Stability
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Fundamental 
Parameters

Automatically 
gives digitized 
data in both 
visual and 
printed form

Electro 
[Instruments

SPECIFICATIONS —MODEL 250
In-Line Events-per-unit-time Meter and Counter.
Display 5 in-line digits, 1" high numerals. Dis­
play held constant during sampling cycle
Accuracy: ±1 digit
Frequency Response: 10 cycles to 100 kc
Sensitivity: 0 2 volts rms
Input Impedance: 10 megohms
Time Base: 1 second, crystal controlled (0 1 
and 10 seconds optional)
Controls: Peever n-off, sensitivity, re cycle 
time, manual time base, manual reset button.
Printer Operation and Remote Read-Out: Optional
Powqr: 115 volt, 60 cycle
Mounting: Rack or bench
Other standard models and Timers, Universal 
Counter-Timers available.

Your E-I representative has complete 
information on all models and how 

they can he applied to your counting 
problems. Contact him today.

Here’s the answer to your need for an accurate, 
easy-to-use, events-per-unit-tirne meter. No 

other counter has so many convenient features, 
or is so easy to read. Even the most 

inexperienced personnel can become proficient 
in its use in just seconds! Human error and 

reading ambiguities are virtually eliminated.

INC*
3794 Rosecrans Street, San Diego 10, California

DC Digital 
Voltmeters
AC-DC Digital 
Voltmeters
Digital Ohmmeter
AC-DC- H Digital 
testers
digital Frequency 
counters
X-Y Recorders

A miniature, en­
capsulated power 
supply that con­
tains no vacuum 
tubes and is capa 
ble of withstand- 
i n g the most 
stringent military 
environmental spe­
cifications, the 
Model CP is only

E-l “CLOSES THE LOOP”
Now, by adding digital, in-line frequency counters to 
the E-I line of digital instruments, we are able to offer 
complete system engineering and system solution. Your 
phone call or letter will start our engineers thinking 
about your problem.

Automatic, single package, precision instrumentation 
custom engineered to your system requirements

Important neiv features 
found on no other counter!

Easy-to-read digital In-line read-out—Gives 
readings in simplest possible form. Eliminates 
reading errors.
Constant reading during sampling—Reads out 
instantly at end of sampling. No lost readings. 
No hold adjustments. No annoying sampling 
changes or “dead-times?
Decimal coded contacts give simple, direct, print 
out. No intermediate equipment required. No 
“dead-time” during print out. Operates all 
types of printers.
Read-out may be remoted and miniaturized —If 
space is restricted or if used in console-type 
equipment, the read-out and controls may be 
remoted on a standard 1%" rack panel. YY’ 
and 1" high numerals are available.

2-5/8" x 3-1/16" x 4-1/4" long. Originally designed 
for this firm’s line of miniature vacuum tube volt­
meters, it is finding use with packages of one to 
three-stage tube circuits.

The supply operates from a 115v, 60cy or 400cy 
line, and provides two unregulated outputs: 150v 
d-c at 6ma as a plate supply, and 6.3v a-c (center­
tapped) at 0.6amp as a filament supply. Ripple is 
kept below Imv at 400cy, and 5mv at 60cy. The case 
is completely isolated from all the circuit terminals 
Trio Laboratories, Inc., Dept. ED, 3293 Seaford Ave.. 
Wantagh, L. I., N. Y.
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New E4 
Frequency Counter 

has true digital 
in-line read-out! This four-channel bridge balance, the Type 8-110, 

is designed to provide a control link between resistive- 
bridge transducers and recording or indicating de 
vices such as direct-writing or photographic oscillo­
graphs, chart recorders, analog-to-digital conversion 
systems, and ordinary meters. It is for use in direct 
recording of the output of a wide variety of pickups 
without the use of amplifiers.

The unit can be “stacked” with this firm’s 5-117 
Recording Oscillograph, or with other 8-110 units. 
Up to four 120 ohm to 350 ohm strain-gage bridges 
or strain-gage-type pickups may be connected to the 
instrument. Voltage across each bridge can be ad­
justed individually and continuously from the level 
of the supply voltage, 20.0v d-c max, down to Ov. 
Consolidated Engineering Corp., Dept. ED, 300 N. 
Sierra Medre Villa, Pasadena, Calif.
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Bridge Balance
Connects Pickups and Recorders

Power Supply
Miniature Tubeless Unit





Reg. U. S. Pot. Off.

NOW PHELPS DODGE SODEREZEPower Supply Test Set
Has Load Modulator and Recorder

This Power Supply 
Test Set includes the 
Model 901 Power Sup­
ply Regulation Analyz­
er, the Model 910 
Power Supply Variable 
Load, the Model 920 
Line Voltage Adjuster, 
and a recording poten­
tiometer. These units 
are available separately.

The regulation ana­
lyzer measures applied 
d-c voltage, percentage 
change, and rms ripple 
on the applied d-c volt 
age of regulated a?'d 
unregulated power 

sources. The voltage test range is 1.018v to 1112v. 
Three ranges are provided for measuring percent 
regulation from 0.002% to 10%. Eleven ranges 
for measuring rms ripple are provided.

The variable load consists of an electronic load 
and a resistor load, covering 0-600v, 0-600ma. Pro­
vision is made for automatically modulating 
either the resistor load or the electronic load lOsec 
on and lOsec off. The line voltage adjuster pro 
vides for adjusting the line voltage for any fixed 
input voltage in the range 95v to 135v. The re­
cording potentiometer is included for measuring 
regulation and stability characteristics. Kepco 
Laboratories, Dept. ED, 131-38 Sanford Ave., 
Flushing 55, N. Y.
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Transformer Unit
A Portable Lab Supply

With three-phase 230-250v 
60cy input, this portable 
laboratory power supply 
transformer unit has two 
output ranges: 211-640v 31- 
ainp, in lOv steps, and 100- 
295v 66amp, in 4v steps. 
Adjustment is by eight fine 
steps and eight coarse steps 
with overlap. Taps are 
changed on three phases 
simultaneously. It is de­

signed for continuous duty at the rated output, and 
includes a heavy-duty 115v cooling fan. Parallel 
lOOamp capacity output jacks are provided. The 
case measures 13-3/4" x 29" x 42" high. The Strong 
Electric Corp., Dept. ED, 140 City Park Ave., To­
ledo 2, Ohio.
CIRCLE 87 ON READER-SERVICE CARD FOR MORE INFORMATION 
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E GIVES HIGH “Q”...

L CLASS “A” APPLICATIONS I

New materials assure high “Q”.

All essential properties equal or superior 
to existing film wires.

Positive uniform soldering. No stripping 
or cleaning necessary.

Phelps Dodge Sodereze represents a new advance 
in ready-to-solder magnet wire. It’s a typical Phelps 
Dodge development designed to keep pace with in­
dustry’s growing need for wires that handle easily, 
reduce over-all cost and satisfy a variety of operat­
ing conditions.

Phelps Dodge Sodereze offers a unique combination 
of improved chemical and mechanical properties 
with the advantage of high “Q”. The versatility of 
Phelps Dodge Sodereze not only permits its use 
wherever solderable wires have been proven prac­
tical but suggests new applications, particularly in 
the finer sizes, to replace conventional wires.

Any time magnet wire is your problem, consult Phelps 
Dodge for the quickest, easiest answer!

Trigger Generator
An All-Magnetic Unit

The 414-A, an all- 
magnetic trigger 
generator, is engi­
neered to trigger 
hydrogen thyra­
trons by using sat­
urable reactors in­
stead of electronic 
tubes. It is a capaci­

tor-type pulser in which electrical energy is stored 
through a-c resonant charging, although it oper­
ates at a much lower power level. Rapid discharge 
of the capacitor through the reactors releases pulse 
powers. Acting as static magnetic switches, the re­
actors are similar in construction and appearance 
to transformers. The unit, which replaces approxi­
mately four electron tubes, has various applica­
tions in commercial radar and laboratory testing, 
as well as in digital and other computers.

Because it is a line-type pulser using a-c rather 
than d-e power, its pulse repetition rate is that of 
the line frequency. Input is 12.5v ±10% 400cy. 
Output is 200v peak min, 275v peak max, into 500 
ohms resistive load. Pulse rise time is 1/isec, 20% 
to 80% amplitude. Pulse width is 4p,sec at 50% 
amplitude. The simple circuitry is hermetically 
sealed in a can 1-7/8" x 1-13/16" x 3". Weight is 
14 oz. Magnetic Research Corp., Dept. ED, 200-202 
Center St., El Segundo, Calif.
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Deflection Yoke
Controls Spot in CR Tube

PHELPSNOSE EOPPEH PHBBUEIS
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE. INDIANA

This deflection yoke 
is designed for accurate 
control of the spot po­
sition in a cathode ray 
tube intended for radar 
application. It has a 
linearity accuracy in 
the azimuth direction 
of better than 1/4%.

Linearity in the range direction is better than 
1/2".

In the yoke, orthogonality, or the angle between 
azimuth and range directions, is held to an accu­
racy of 1/10°. A cylindrical iron core surrounds 
the windings for shielding purposes. The entire 
assembly is pressed into a phenolic cylinder, then 
completely impregnated and sealed to prevent en­
trance of moisture. Dimensions are 1-1/2"ID, 
3-l/8"OD, and 3-3/4" long. Windings can be made 
to suit practically any specified requirement. 
Standard Coil Products Co., Ine., Dept. ED, 2085 
N. Hawthorne Ave., Melrose Park, Ill.
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Kearfott Servo Motor-Generators are characterized by low rotor inertia, low 
time constants and high stall torque. Motor-Generator combinations pro­
vide Yi to 3.1 volts per 1000 R.P.M. with an extremely linear output over a 
speed range of 0—3600 R.P.M. and useful output up to 10,000 R.P.M.

CHARACTERISTICS

TYPE MOTOR GENERATOR

DAMPING
SIZE 10
SIZE 10
SIZE 11 
SIZE 15
SIZE 18
SIZE 18

RATE
SIZE 15
SIZE 15
SIZE 18
SIZE 18

♦INTEGRATOR
SIZE 15 
SIZE 15 
SIZE 18 
SIZE 18 
SIZE 18

STALL TORQUE NO LOAD SPEED OUTPUT 
FUND. NULL UNEARITY

.35 OZ. IN.

.30 OZ. IN.

.63 OZ. IN.
1.5 OZ. IN.
2.4 OZ. IN.
3.0 OZ. IN.

.45 OZ. IN.
1.5 OZ. IN.
2.4 OZ. IN.
3.0 OZ. IN.

.70 OZ. IN.
1.25 OZ. IN.
1.35 OZ. IN.
2.4 OZ. IN.
3.0 OZ. IN.

*lnttgrator Torhoim

6000
8500
5900
5000
5000
9600

10,500
4700
4700
8400

6300
4500
7200
5200
8000

tftn art ttmptrafurt ilabt

21/1 
23/1 
25/1 
25/1 
25/1 
23/1

170/1 
350/1 
350/1 
350/1

400/1 
400/1 
400/1 
333/1 
333/1

'irtd

8*8*8** 
8*8*8*£S

*1 “1 *1 
*1 “1 

*1 
~ — — oo
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Subsidiary of International Resistance Company 
11423 Vanowen Street 

North Hollywood 4, Calif.

assembly equipment.

connections are welded.

Capacitive Probe 
Rated 60kv Peak

Model JP-325 High Voltage 
Probe utilizes a vacuum capaci­
tor voltage divider rated at 60- 
kv peak. The output of the di­
vider is padded with a ceramic 
capacitor and is fed into three 
feet of RG-58 A/U cable so that 
the overall division ratio is 
325:1. The input resistance is 
above 1012 ohms, and the input 
capacitance is 4mmfd.

Internal resonances are above 
200Mc so that the high frequen­
cy response is limited by that of 

the meter or oscilloscope with which this probe is 
used. The low frequency response is determined by 
the input shunt resistance of the measuring instru­
ment. With 10 megohms shunt resistance, the 
probe will be linear at frequencies down to 60cy. 
If it is possible to operate directly into the vertical 
deflection plates of an oscilloscope so that the 
shunt resistance is above 100 megohms, then the 
probe frequency response is flat down to 5cy. With 
this probe it is therefore possible to calibrate an 
oscilloscope at low’ frequencies and subsequently 
use it at frequencies up to 50Mc or with pulses as 
short as l^sec without the necessity of recalibra­
tion. Jennings Radio Mfg. Corp., Dept. ED, P. O. 
Box 1278, San Jose, Calif.
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Wide-Band Amplifier
With Gains of 10 and 10O

The Model 854A Ampli­
fier provides a choice of 
two fixed voltage gains, 10 
and 100, over the frequen­
cy range of lOcy to IMc. 
It is useable to higher fre­
quencies with some slight 
sacrifice in uniformity of 
response (±ldb, 5cy to 
2Mc at a gain of 100).

The circuit used intro­
duces distortion of less 

than 1% when operating into recommended loads. 
Equivalent input noise is 20/z.v with gains of 100, 
and 80/iV with gain of 10. Output voltage is a max­
imum of lOv into a minimum load of 3000 ohms. 
The input impedance is 1 megohm shunted by ap­
proximately 15mmfd. The unit is also available in 
standard relay rack mounting (3-1/2" x 19"). 
Shasta Div., Beckman Instruments, Inc., Dept. 
ED, P. O. Box 296, Station A, Richmond, Calif.
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ENCAPSULATED

RESISTORS
FOR 

MECHANIZED 
PRODUCTION

"A” SERIES

Designed for use in printed wiring
circuits, termino's conform to specifi­
cations proposed by RETMA for
components to be uied in automatic

The “A'' Series precision wire-wound
resistors are encapsulated in a tough
epoxy resin for protection against
extreme humidity, mechanical and
thermal shock. The plastic is filled
with heat-conducting mineral which
dissipates the heat and equalizes ' hot
soots" in winding. Sealed-in terminal

SPECIFICATIONS:

MILITARY: Performance characteristics 
satisfy all requirements of MIL-R-93A 
and JAN-R-93.

TEMPERATURE COEFFICIENT: 
±0.0022% per degree C.

OPERATING TEMPERATURE: 
—65°C. to +125°C.

RESISTANCE ACCURACY:
Tolerances to 0.1 %

WATTAGE RANGE: 
From .25 watt to 1.0 watt.

DIMENSIONS: (Miniature type 83 illus­
trated) ’A“ dia. x y4" long.

RESISTANCE RANGE:
1.0 ohm to 0.5 meg.

Send for Bulletin PH for data on 
other physical sizes and wattage 
ranges.

Representatives in 
Principal Cities
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Company's "O-Seal" family 
your static sealing problem

of static sealing designs. Whatever 
you can depend upon these seals for

service is used by some of America's 
designers. Perhaps it can be of service

at the design stage." This 
greatest industrial firms anc

when you qeed real sealing

Fastener Seals// Closure SealsOrifice Seals n800*220)
(Special)

.0)/

2w;

(Series 6OO)

J

■ms 630 640)

«860) y

« I

CULVER CITY C A

new sealing design

This seal is designed for electrical 
connectors, where land area has 
been widened sufficiently to provide 
seal area. Based on the “O-Seal” 
philosophy of sealing it assures the 
safest, surest seal for this type of 
plug and is now available in several 
standard sizes. Your interest is 
invited.

f Electro-Chemi 
f application!

J NOT!
F Spoetai D* 

available 
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Fluid Epoxy Resin 
Has 8 Day Pot Life

Epocast 13 is a new fluid epoxy 
resin mixed with an appropriate 
amount of hardener and will have a 
pot life of eight days, making it par­
ticularly useful to assembly opera­
tions where numerous pours are to be 
made. No amine hardeners are em­
ployed and the material is relatively 
toxic-free. Curing temperatures are 
200 to 250°F. This economical cast­
ing resin is useful for potting and 
encapsulation of electrical compo­
nents. It is available in kit quantities, 
allowing for an easy volumetric resin- 
hardener mix. Furane Plastics Inc., 
Dept. ED, 4516 Brazil St., Los 
Angeles 39, Calif.
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Mylar-Dielectric Capacitors 
Extra-Rugged Types

In the form of metal-cased, glass- 
sealed, hermetically sealed tubulars, 
these capacitors utilize Mylar dielec­
tric. Over a million capacitor hours 

* *of life test have been analyzed before 
release of this line. Sizes chosen are 
the minimum consistent for high de­
pendability and long service life at 
maximum rated conditions. High in­
sulation resistance, low dielectric ab­
sorption, and satisfactory operation 
at temperatures up to 150°C are in­
cluded with small size. Aerovox Corp., 
Dept. ED, New Bedford, Mass.
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Environmental Test Unit
4as Temperature-Humidity Control

This environmental test equipment 
has control from —80 to 200°F and 
20-90% relative humidity. Accuracy 
of control was held to ±1-1/2%. The 
control system followed a predeter­
mined cycling time. The cabinet has 
6 openings or ports for easy insertion 
of cable, etc.; electrical terminals are 
provided inside a specially designed 
rack for pressure and tensile testing. 
Webber Mfg. Co., Inc., Dept. ED, 
2740 Madison Ave., Indianapolis, Ind.
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Shown here are a few examples of the Franklin C. Wolfe

safer, surer, effective sealir g. In fact, we maintain a free design 
and consultation service to F elp engineers "Seal the whole assembly

to you, too. Why not ask i s about it? Our nation-wide group of 
field representatives is read f to serve you.

Gask-O-Seal, Rlv-O-Seal, Lock-O-Seal, B< It-O-Seal, ValvO Seal, Stat-O-Seal, Termin-O-Seal, Bani-O-Se. 
are copyrighted names by the Franklin C. I to If a Company describing products manufactured under pater 
numbers 2,396,005, 2,666,805 and other pate its pending. I

FIANKLIN G. WOLFE CO., IN 
3644 Eastham Dr. Culver City, Calif. 

“Seeding Design Specialist”
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JOBBERS offer

can

of Kool-sel selenium rectifiers, 
the first new design in 

over 20 years.

in stock a complete assortment in adequate quantities of Pyramid’s 
« line of highest quality electrolytic and paper capacitors,

a both commercial and MIL-C-25B types, metallized
■ paper capacitors and a complete range

• these
INDUSTRIAL4

A COMPLETE LINE f ”
of PYRAMID capacitors fl

and rectifiers A
In your design development and your pilot production even minutes 
be important. For your convenience the jobbers listed at the right carry

I KS-350 ♦

■ PYRAMID
; KS300 ♦

PYRAMID S1S„. C
1445 Hudson Boulevard, North Bergen, New

4
Jersey



Varnish for Printed Circuits
Resilient Coating Is Good Seal

Arrow Electronics, Inc.
65 Cortlondt Street, New York 7, New York

Allied Radio Corporation
100 North Western Avenue, Chicago, Illinois

Art Electronic Supply Co.
145 South Park Street, Tucson, Arizona

Bursteln-Applebee
1012-14 McGee Street, Kansas City 6, Missouri

California Electronic Supply, Inc.
11801 W. Pico Boulevard, West los Angeles 64, Calif.

Capitol Radio Wholesalers, Inc.
2120 Fourteenth Street, N.W., Washington, D. C.

Cromer Electronics, Inc.
811 Boylston Street, Boston 16, Massachusetts

Dalton-Hege Radio Supply Co.
924 W. Fourth Street, Winston-Salem, North Carolina

Dean's Electronics
969 American Avenue, long Beach, California

Durrell Distributors
222 Mystic Avenue, Medford, Massachusetts

East Coast Radio & Television
1900 N. W. Miami Court, Miami 36, Florida

Electronics Center, Inc.
211 West 19th Street, New York, New York

Hughes-Peters, Inc.
111 East long Street, Columbu»,

Interstate Electronics Co.
227 Fulton Street, New

Kann-Eilert

820

Milgray Electronics, Inc.
120 liberty Street, New York, New York

• . • ..ord Sireet, Baltimore, Maryland

Lukko Salos Corp.
5024 West Irving Park Road, Chicago, Illinois

A new varnish designed especially 
as a protective insulating coating for 
modular assemblies, printed circuits, 
and printed circuit components is far 
more flexible than conventional coat­
ings. The No. 642 Printed Circuits 
Varnish can be baked or air-dried to 
a tough, resilient coating that com­
pletely’ seals the laminate and compo 
nent leads against arc-producing 
moisture. A 2-1/2 mil coating of this 
water-white varnish withstands 1250v 
after 72hrs exposure at 100% relative 
humidity. This highly arc-resistantw ► 
varnish will not support tracking, 
nor will it char. It is completely free 
from aging characteristics or discolor­
ing and may be readily thinned with 
Xylol or its equivalent. The Insl-X 
Sales Co., Dept. ED, 26 Rittenhouse 
Place, Ardmore, Pa.
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Federated Purchaser, Inc.
¿6 Dey Street, New York, New York

Electronic Equipment Distributors 
1228 Second Avenue, San Diego, Californio

Radio & Electronic Parts Corp.
3235 Prospect Avenue, Cleveland, Ohio

Herbach A Rademan, Inc.
1204 Arch Street, Philadelphia 7, Pennsylvonj

Srepco, Inc.
314 leo Street, Dayton, Ohio

Newark Electric Co.
233 West Madison Street, Chicago, Illinois

Niles Radio A Phonograph Co. 
1254 Arapabòe Street, Denver, Colorado

Milo Radio A Electronics
200 Greenwich Street, New York, New York

Kierulff Electronics, Inc

Inc*

New York
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Airborne inverter
Light Weight, High Output

it Olympic Boulevard, lo» Angele», California

Olive Electronics Supply Corp.
6711 Olive Boulevarc^Jniversify City 5, Missouri

Peerless Radio Distributors
92-32 Merrick Road, Jamaica 33 New York

Fred P. Purcell Company
1221-27 N. Washington Ave., Scranton, Pedälylvania

Radio Specialties Company
1946-56 South Figueroa Street, los Angeles, California

Standard Electronic Sales Corp.
1505 Main Street, Buffalo 9, New York

Albert Steinberg & Co.
2520 North Broad Street, Philadelphia, Pennsylvania

Sterling Radio Products Co.
1616 McKinney Avenue, Houston 1, Texas

Walder Radio & Appliance Co.
1809 North Second Avenue, Miami 32, Florida

1
ii
e
n
It 

f

S

The 41 lb aircraft inverter, Model, 
SE-24-1, is rated at 2250v at 35,000' 
(44°C). The inverter has electroni­
cally controlled carbon piles which 
regulate power for shunt and exciter 
fields and both voltage and frequency 
modulation are low. The output 
power is ideal for sensitive servo sys­
tems. The unit measures 13-1/4" long 
by 9-1/4" high by 7-1/8" wide. Leland 
Electric Co., Dept. ED, 1501 Webster 
St., Dayton 1, Ohio.
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Battery Megohmmeter
Has 5OOv Test Voltage

Model 2030 Portable Megohmmeter 
measures leakage resistance from 5 
megohms to 10,000,000 megohms in 
5 ranges with an accuracy of ±3% 
A regulated 500v supply is incorpo­
rated in the instrument for supply in? 
test potential. The instrument is en 
tirely self-contained, safe, and rapid 
to use. Freed Transformer Co., Dept 
ED, 1715 Weirfield St., Brooklyn 27
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G-E aircraft motor specialists help solve
drive problem on new Collins automatic pilot

orpc

is en

Dept

XRD GENERAL ELECTRICXRD

da nd 
bster

'ress Is Our Most Important Product

G-E EXPLOSION-PROOF MOTOR FOR AUTOMA­
TIC PILOT SYSTEM is rated 1/10 hp, 7500 rpm, 27.5 
volts d-c. Duty cycle: continuous at 20% load 
with additional 80% load applied 15 seconds on, 
15 seconds off. Emergency duty cycle: 20 minutes 
continuous full load after motor operating tem­
perature has been stabilized at normal duty cycle.

E. H. Fritze, Conti ols Engineer, Collins Radio Co. 
(pictured above) says: “In the development of a new 
automatic pilot system, we were faced with an electric­
drive problem. When two other suppliers failed to 
meet our requirements, we called in General Electric.

“In conferences between our engineers and G-E 
aircraft-motor specialists brought in by our local G-E 
Sales Engineer, we arrived at a solution to our problem. 
Sample motors were delivered in three weeks, saving us 
considerable engineering time and expense. We find 
service like this very valuable,” Mr. Fritze concludes.

EXTENSIVE TESTING BACKS SERVICE
When G.E. develops a new aircraft or armament 

motor, extensive environmental testing facilities are

roni- 
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Cast Plastic Sheets
Have Low Dielectric Constant
The unique easting process em­

ployed by this company differs from 
ihe more common processes (extru­
sion, injection, compression) in that it 
starts out with a liquid monomer 
instead of with solid plastic molding 
powders. The basic raw material is 
actually poured into the mold as a 
liquid. This technique results in a 
finished product of superior mechani­
cal, optical, and fabricating proper­
ties.

At the present time, cast plastic 
sheet material is available in thick­
nesses from 0.040 tn 1" and in the 
following materials: CR-39, a thermo­
setting cast resin; acrylic; polysty­
rene; and Polycast 1, 2, 3, and 4. 
These latter types have various craz­
ing and abrasive qualities and Poly­
cast 4 is an ultra high frequency 
material for use in electronics. It has 
low dielectric constant and power 
factor. Polycast Corp., Dept. ED, 69 
Southfield Ave., Stamford, Conn.
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called into play. For example, the G-E motor for 
Collins was subjected to, and passed an insulation test, 
vibration test, shock test, and an accelerated life test. 
Such testing assures conformance with your most 
exacting requirements.

G-E SERVICE FOR YOUR DEVELOPMENT
If you have a development that calls for an aircraft or 
armament motor, the same fast, effective service pro ­
vided the Collins Radio Company can be yours from 
General Electric. Just contact your local G-E Apparatus 
Sales Office early in your planning. Or write giving full 
details to Section 704-57, General Electric Company, 
Schenectady, N. Y.

Telemetering Transmitter
For High-Power Data Transmission

This XT-1 telemeter transmitter 
is basically a crystal controlled, phase 
modulated transmitter that accepts 
low level modulating signals between 
900cy and 100,000cy and provides 
wide-band, frequency modulated out­
put with less than 1% distortion. 

, Particularly economical for use where 
large channel capacity is required, 

< ► the XT-1 telemetering transmitter 
makes available a channel capacity 
greater than most non-crystal con­

’ trolled telemetering transmitters. It 
has a power output of more than 
8-l/2w over the band from 215 to 
235Mc. The unit weighs only 60 oz 
and occupies only 144 cu in, and with­
stands the vibration and temperature 
encountered in aircraft and missile 
applications. West Coast Electronics 
Co, Dept. ED, 5873 W. Jefferson 
Blvd, Los Angeles 16, Calif.
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a return
excep- 

double- 
thus ob-

and against 
spring. The 
tionally fast 
break action
tained reduces arc­
ing to a negligible 

minimum.

FAST, POSITIVE
Double-break

ACTION
A tapered rod oper­
ates through two 
compression springs 
in the shorting bar

SWITCH 
SUCCESS “SECRET” 

No. 1
Ho th. rington Aviation 
and Industrial Produett

High quality push­
button and snap­
action switches in 
the 15-50 ampere 
range 

o
Special switch box 

assemblies

Aircraft control stick 
grip assemblies 

o 
Indicator lights

•
Switch-indicator light 

combinations

Trim tab control 
switches

This little beryllium device is 
the heart of Hetherington 
push-button and snap-action aircraft-type 
switches. Its unique, patented design and sturdy 
construction assure faster, more positive switching 
action in less space with less weight—and with a life 
cycle exceeding military requirements. It is a No. 1 
“secret” of Hetherington’s success in matching or 
surpassing exacting specifications—military or ci­
vilian—for switch dependability in the 15 to 50 
ampere field.

HETHERINGTON, INC., Sharon Hill, Pa.
(West Coast Division: El Segundo, California)

Auto pilot, tank 
Jettison, canopy 
release, seat 
ejector or seat 
positioning 
switches

Bomb or rocket firing 
mechanisms

HFTHFÍUNGTOff
Microphone circuit 

switches

Audible signal 
silencers

Limit switches ... 
and many others
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Power Supplies
Have Zero Recovery Time

HIGH POWER FERRITE

line or load transient. Designed

A group of high- 
current regulated 
supplies a ii - 
nounced by this 
firm exhibits the 
unusual character­
istic of zero recov­
ery time from a 
aiound a fast-re-

sponse thyratron rectifier, a “stiff” filter, and a large 
output storage capacitance, these units have been 
successfully used in computers, telemetering systems, 
and aircraft-control applications in which the power 
supply must be extremely steady.

In the “Zero-Lag” system, the voltage never leaves 
the regulated region. Standard regulation is 0.5% 
against static line changes of 20%, static load changes 
of 100%, dynamic line changes of 10%, and dynamic 
load changes of 25%. Standard ripple is less than 
0.1%. There is no practical limit to size, although the 
system is most economical in the region from 4-160v, 
and 4-100amp.

There are 30 stock models, illustrated is Model. 
Z-33, 16-40v, 0-30amp, 0.5% regulation, 0.1% ripple. 
NJE Corp., Dept, ED, 345 Carnegie Ave., Kenil­
worth, N. J.
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Crystal Accelerometer
For 10-30,000cy Range

The M-191 ac­
celerometer is a 
low-cost, light­
weight, stable, lin­
ear accelerometer 
which employs an 
A DP crystal in its 
construction and is 
designed for use 
over the frequency 
range of lOcy to

30,000cy. The dynamic range is 0.001g to 1000g. This 
unit is 5/8" diam x 1-5/16" high, weighs 1 oz, and 
mounts through a tapped hole in the base. An 18" 
length of special low-noise, coaxial, flexible cable 
equipped with “Microdot” connectors is supplied.

The accelerometer is sensitive only to the vector 
component of the vibration lying along its axis. Its 
sensitivity per unit acceleration (g) is independent 
of frequency over the entire operating frequency 
range. It is effectively equivalent to a primary stand­
ard, uniformity being such that all units may be 
interchanged without individual calibration. Massa 
Laboratories, Inc., Dept. ED, 5 Fottler Rd., Hing­
ham, Mass.

CIRCULATOR

The Canoga ferrite Circulator is a four port 
non-reciprocal hybrid junction, which, when 
used for stabilizing the operation of high 
power magnetrons, is connected os a Double 
Termination Load Isolator.
The Circulator may also be used as a com­
bination isolator-duplexer. In this application 
it replaces the dual T R duplexer assembly 
commonly used in broadband systems. A 
simplified model uses a single termination, 
with decreased isolation.

LOAD ISOLATOR SPECIFICATIONS

Frequency.................................. 8300-9800 me
Isolation.......................................... 30 db min.
Insortion Loss...................... Less than 0.6 db
Input VSWR, with 2:1 load VSWR 

Less than 1.25:1 over the band
Power Handling Ability: 

Average Power................... 300 watts
Peak Power.................................. 250 KW

Cooling .....................................None required
Length of Unit................................ 8.5 inches
Weight .............................................2 pounds
Magnetic Field Supply... Permanent magnet 
Input & Output

Flanges........ UG-51/U, UG-52A/U or
UG-39/U, UG-40A/U

Write For Complete Detail» and Application»

CANOGA CORPORATION
Radar Systems, Receivers, Test Equipment 

Antennas, Waveguide Components

5953 SEPULVEDA BLVD.
VAN NUYS, CALIFORNIA

t
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Pulse Amplifier
Variety of Output Impedances

MOI

Pulses at high 
power levels, with 
many different 
characteristics of 
duration, duty ra­
tio, and impedance 
level, can be pro­
duced by the Type

OOrt 
hen 
ugh 
jbte

ion 
nb<v

tion.

1219-A Unit Pulse Amplifier. Although designed pri­
marily as a companion instrument for the Type 
1217-A Unit Pulser, the amplifier can be driven by 
any available source of either positive or negative 
pulses to produce pulses of current with magnitudes 
ranging from 600ma to 200ma, depending upon duty­
ratio. This pulse of current can drive internal loads 
to give either positive or negative voltage pulses, or 
can be used to drive a load external to the instrument.

The internal load resistors, extending from 50 ohms 
to 570 ohms, are chosen to terminate a wide variety 
of transmission lines in their characteristic impe­
dances. The open-circuit output pulse voltage is be­
tween lOv and 250v, depending upon the impedance 
and the available current. The maximum pulse dura­
tion is dependent only on the tolerable ramp-off. For 
a 10% drop the pulse duration is 10,000/isec for 
positive pulses and 4000p.sec for negative pulses. The 
amplifier is only 10-1/2" wide and weighs 8-1/2 lb. 
General Radio Co., Dept. ED, 275 Massachusetts Ave., 
Cambridge 39, Mass.
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DPDT Relay
Weighs Only 1 oz
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This sensitive 
subminiature dpdt 
relay is for jet 
aircraft, guided 
missiles, and other 
airborne applica­
tions. It is herme­
tically sealed and 
dry nitrogen filled,

is only 0.656" diam x 1.500" long, and weighs only 
1 oz.

The relay is available in contact ratings to 5amp 
resistive (lOamp special) at 28v d-c or 115v a-c. It is 
manufactured in accordance with MIL-R-5757B and 
satisfies test requirements of MIL-R-6106A. It func­
tions over an ambient of —65° to + 125°C.

The unit will withstand vibration of 10g minimum 
at 10-500cy and withstand 50g minimum shock. Life 
at rated load is 100,000 operations (minimum). Elec­
tro-Mechanical Specialties, Inc., Dept. ED, 6819 Mel­
rose Ave., Los Angeles 38, Calif.
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Save! 
with 

Magnetic Focusing 
of Picture Tubes

• ••a typical 
STACKPOLE 

Ceramagnet use

Stackpole Ceramagnet rings 
used as the "heart” of magnetic 
picfyre tube focusing units in 
television sets, spell these ad­
vantages:
• Lower material 
costs by comparison 
with electrostatic fo­
cusing. (Material sav­
ings alone run from 
50c to $1 in actual 
instances.)

• Faster, easier, more accurate 
factory focusing of sets.

• Lower incoming inspection 
costs because of consistently 
high quality of magnetic tubes.

• Superior, stable focusing 
over entire face of large tubes.

• Magnetic focusing readily 
adapted to use of increased 
second anode voltages. Less 
affected by voltage 
changes.

• Longer tube life.

• Easy service ad­
justment when tube 
replacement be­
comes necessary.

Photo shows unique magnetic focusing unit made by Glaser-Sfeers Corporation, Belleville, N. J. It uses a single Stackpole Ceramagnet ring 37s" in diameter x 'A" thick.



new star 
off the 

magnetic 
firmament !

CERAMIC MAGNETS
Ceramagnet, the unique new Stackpole ceramic magnet, mate­
rial excels in high resistance, repelling, aging and other essen­
tial characteristics. Its cost—well below that of conventional 
magnetic materials—opens important new engineering hori­
zons wherever positive, highly permanent attracting, repelling 
or even ’’cushioning” might be utilized.

Ceramagnet units can be supplied in almost any desired 
shapes or sizes. Send details of your application for recom­
mendation and samples.

Electronics Components Division 

STACKPOLE CARBON COMPANY
St. Marys, Pa,
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One or a
How expensive are your design Ideas?
How accurate are your prototypes?
How quickly can you swing from pilot to production?

Do your design changes run up cost because of prototype “unreliability"? In orders of 
one or one million, l-S BeCu,,,p springs measure up to one single standard of per­
formance. This allows you to check your design against production tolerances and 
tests — without the expense of ordering production quantities. Our “Short-Run” 
department was set up expressly to handle pilot runs and small production require­
ments as regular output — instead of treating them as costly “special orders”.

l-S Short-Run = Same High Performance-Lower Cost

Two Other Important Advantages
(l) Our ability to produce a better spring 

faster and usually at a lower cost.

(2) The specialized ability of our engi­
neers to cooperate with your designers 
in developing your “problem” springs.

Like many other leading manufacturers, 
you will find that these l-S facilities can 
make significant improvements in your 
manufacturing processes and in your prod­
uct. And they most likely will save you 
money! One thing is certain ... it costs 
nothing to compare — it may cost con­
siderable, not to!

Instrument Specialties Co. Inc.
270 BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY

TaUphona Unit fall» 4 0280

The design stage normally poses the 
basic problems of time and unit costs— 
plus the uncertainties of performance. 
By utilizing l-S engineering research and 
advanced spring-making techniques, you 
save in testing time and development— 
as well as in elimination of regular pro­
duction waste. In addition, you are 
ready to go into million-plus production, 
without time-consuming engineering usu­
ally involved in the transition from 
bench-made prototypes to full line pro­
duction.

For more information on BeCump 
Springs, write today to reserve your 
copy of our newest catalog—No. Bs 
for Electronic Components, ask 
for No. S-A.

BaCu"” = Beryllium Copper, Micro-Proconod
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SANDERS
Model 2 Phase

JAN Tube Shield Replacement 
Cooling and Vibration Protection

This new heat 
dissipating TR se­
ries tube shield, 
designed for direct 
replacement of 
J AN-type shields, 
enables existing 
equipment to be 
converted without 
extensive modifica­
tion. When this

shield is used, up to 50% reduction of the bulb tem­
perature reached when tube is enclosed in a standard 
JAN shield is attained. Tube life, and therefore, re­
liability is improved.

They are directly interchangeable with the JAN 
shield and fit standard JAN 7 and 9 pin miniature 
sockets similar to the TS102P01, TS103P01, etc. Other 
benefits offered by the new TR shield, in addition to 
lowering of bulb temperature, vibration dampening 
and longer tube life, are its light weight, greater 
amount of shield-to-bulb contact with patented liner 
design, excellent electrostatic shielding properties, 
positive-attaching design and moderate price. Inter-* 
national Electronic Research Corp., Dept. ED, 177 
W. Magnolia Blvd., Burbank, Calif.
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Corona Detector

...can be used as a 
modulator, 

demodulator 
or switch

Can Provide Visual Readings
This detector de­

termines the pres­
ence of corona in 
high-voltage rotat­
ing apparatus. It 
consists of a probe 
mounted on the 
end of an insulat­
ing pole, a control 
unit, and cables. 
It is connected to 

a standard oscilloscope for a visual corona reading. 
The equipment is inexpensive, portable, safe, and 
easy to use, and it is designed to help prevent dam­
age, shutdown, and material spoilage.

The probe is essentially a small capacitor. When 
placed near a corona source, the variations in charge 
result in corresponding variations in the voltage on 
the electrodes of the probe. These variations are ap­
plied to a resonant circuit and cause it to oscillate 
momentarily. These pulse-type oscillations are then 
amplified and appear on the oscilloscope as a corona 
indication. Sunshine Scientific Instrument. Dept. ED, 
1810 Grant Ave., Philadelphia 15, Pa.

This compact, rugged comparator is 
hermetically sealed in an inert gas and 
packaged for mounting in a standard 
octal socket. Two full-wave bridge rec­
tifiers are used to obtain a high degree 
of stability and balance.

As phase sensitive comparators, these 
units can be used to measure the ampli­
tude or phase of an input signal with 
respect to a reference signal. As de­
modulators, DC output can be obtained 
either single-ended or push-pull with 
respect to ground. Suitable for all 
military applications.

SPECIFICATIONS
Frequency Response: 0 to 5000 CPS; 
Max. Reference Voltage: 120V. RMS; 
Max. Output Voltage: ± 50V. DC; 
Dynamic Range: 46 db; Load: Max. 200K 
ohms, — Min. 20K ohms; Input 
Impedance: Approx. 200K ohms with 
200K ohms load and 1:1 transformer. 
Size: 1" dia. x 5"; Weight: 2 ozs.

Write for data sheets to Dept. ED-11
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ESC DELAY LINESDual Switch
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Genisco Rate-of-Turn Tables 
facilitate fast, precise 

calibration and 
evaluation of rate gyros

Ball-disc integrator drive provides 
infinitely variable rates from O.O1 ° to 
1200°/sec.
EXTREMELY ACCURATE...constancy of angular 
velocity of the turntable is within 0.1%, including 
wow and drift errors, at any rate.
SMOOTH, CONSTANT ROTATION... unique synchro­
nous motor, designed specially for this applica­
tion, has large diameter rotor; high polar inertia.
EASY TO OPERATE...single handwheel controls 
turntable speed. Inexperienced personnel can 
operate machine after few minutes instruction.
IDEAL FOR LARGE VOLUME TEST PROGRAMS... 
ruggedness, simple operation, repeatability, and 
versatile mounting facilities make it the ideal 
machine for production-line testing.
PRECISE REPEAT POSITIONING...within 0.2% in 
same rotational direction; 0.5% in opposite direc­
tion, under 500° per second.
LOW ELECTRICAL NOISE LEVEL... better than -55 
dbm per slip ring circuit (zero dbm = 1 mw in 
600 12).
UNUSUALLY RUGGED... built to take years of con­
tinuous use; requires only minimum amount of 
maintenance.
TABLE CAPACITY... 100 pounds.

ACCESSORIES INCREASE ITS USEFULNESS!
SUB-RANGE ADAPTER...extends low range of 
Genisco Rate-of-Turn Table to 0.0001° per second. 
PRECISION STROBE UNIT...for use in areas where 
accuracy of line frequency is questionable, or for 
calibration of gyros with accuracies better than 
line frequency.
MOUNTING STANDS...available in portable and 
fixed models.
Send today for template spetif Italians. Please diretl 
your inquiry Io Contratts Manager, Genista, Intorpor- 
ated, 2233 federal Avenue, Lot Angeles 64, California.

Illumination Device
For Shadow-Free Photos

The “Type B llinelight”, 
through use of a graded 
circumferential tube light 
arrangement which places 
the camera lens inside the 
light source, reduces shad­
ow in complex electronic 
and mechanical assemblies 
to the vanishing point. 
The feature is particularly 
important when sudi 
things as wired devices 

and other subjects of irregular or complex construc­
tion are to be photographed.

It is especially valuable in the preparation of engi­
neering reports, government manuals, instruction 
books, visual training and assembly guides, and 
patent applications. Any high-quality, back-focusing 
view camera, Land Polaroid camera, or 35mm equip­
ment may be used with the lighting system. The unit 
illustrated, with appropriate camera and stand, can 
be supplied as a complete, ready-to-operate assembly 
if required. llinelight Corp., Dept. ED, 2500 John 
St., Fort Wayne, Ind.
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Operated by Single Lever
The 6AS13 is a 

single - actuated 
dual switch de­
signed for a wide 
range of control 
and electronic 
applications. A 
low-force, double - 
pole switch with 

the ability to switch two isolated circuits at the same 
time, it consists of two basic switching units operated 
by a single roller-lever actuator. Operating point of 
one switching unit is field adjustable to provide either 
simultaneous actuation or a definite sequence of 
operation.

The 6AS13 is available with a variety of lever 
lengths, either straight or formed levers, with or 
without a roller. Positions of levers can be varied to 
left or light. A second spdt switching unit can be 
added.

Basic switching units are listed by UL at 15amp 
I25v, 250v, or 460v a-c; l/2amp 125v d-c; and l/4amp 
250v d-c. Other basic switching units can be used to 
provide higher electrical capacity for d-c circuitry, 
or for special circuit applications. Micro Switch, 
Dept. ED, Freeport, Ill.
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1

the laboratory report 
accompanying our delay line 
prototype always surprises 
our new customers

our old customers take 
this additional engineering 

service for granted

Prototype Lab Reports assure
DEPENDABLE, CUSTOM-BUILT

Every ESC prototype is accompanied by a Laboratory Report 
which includes your submitted electrical requirements, photo­
oscillograms, which indicate input and output pulse shape and 
output rise-time; the test equipment used and our conclusions 
which evaluate the electrical characteristics of the prototype. 
There’s no margin for error!

CONSULT ESC for the most economi­
cal solution to your delay line problem.

Typical of ESC custom-built units 
is *11-12. Design features and 
specifications include: Impedance: 
100 ohms; Delay: .5 /¿sec.; Rise 
Time: .035 /¿sec.; Attenuation: 0.1 
db; ThermalStability:0.00005/¿sec. 
per /¿sec. per degree Centigrade de­
lay change; Spurious: low cross talk 
in minimum space; Temperature: 
efficient operation from —55°C to 
+125°C; Phase Shift: linear; 
Meets all applicable mil-specs.

WRITE ESC for an informative catalog 
and complete Information.

536 Bergen Boulevard, Palisades Park, New Jersey
CIRCLE 149 ON READER-SERVICE CARD FOR MORE INFORMATION

81



your manufacturing operations
include potting, sealing, impregnating,
laminating, bonding or tooling

Easy to use@P@Kj BBSÜK]
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can give improved mechanical 
and electrical properties . .. 
plus faster processing

This distributed amplifier, Model 500, is designed 
for use as an oscilloscope drive, or for general labora­
tory uses. It has particular application in the field of 
amplification of narrow pulses, such as are found in 
the nuclear instrumentation field. Size is 13^" x 

x 5J4" over-all (approx). The power supply is a 
separate unit.

Bandpass is 200 kc to 250Mc. Input and output 
impedances are 90 ohms and 160 ohms, respectively. 
Power output is 3w, and gain is 12db. Output volt­
age is 22v rms, 62v peak-to-peak. Instruments for 
Industry, Inc., Dept. ED, Mineola, N. Y.

Miniature electronic components pot­
ted in Epon resin by Freed Trans­
former Company, Brooklyn, New York.

Potting transformer with Epon resin at 
PCA Electronics, Inc., Santa Monica, 
California.

Section of magnetic amplifier coils em­
bedded in Epon resin by Westing­
house Electric Corporation, Pittsburgh, 
Pennsylvania.

Because of their excellent mechanical and dielectric properties, 
Epon resins are important materials in electrical and electronic 
manufacture. Epon resins combine high strength with low 
shrinkage on curing and extreme dimensional stability.

For potting, sealing and impregnating, Epon resins permit safe 
enclosure of delicate components, maintain high insulation 
resistance under extremes of temperature and humidity, 
and are resistant to chemicals.

Epon resins laid up with inert fibrous fillers produce 
laminates that have excellent dielectric properties and can be 
sheared, punched, drilled and bath soldered.

Solvent-free Epon resin adhesives, curing with contact pressure 
alone at room temperature, form powerful bonds between glass, 
metal, wood or plastic.

Because of dimensional stability and impact resistance, Epon 
resins play the key part in making plastic tools such as forming 
dies, jigs, patterns, templates and fixtures.

Write for “Epon Resins For Structural Uses.” Your letterhead 
request will bring you a sample for evaluation.
(Epon resinn are the epoxy polymers manufactured exclusively by Shell Chemical Corporation.)

Distributed Amplifier 
Highly Applicable to Nuclear Work

Digital Voltmeter 
Will Operate Auto-Typewriter

CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York

ANanta • BosIm • Olkas* • Ckveiend • De«r«H • H«v«l«n • ta Angetos • Newark • New York • Sen Fremisce • St. tari» 
IN CANADA: Chemical Dhrklen. Shell OR Cempeey ef Cenede, limited • Menfreel • Terenfe • Venceever
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a The Type 33-110 
“Sadie” Digital 

■ Voltmeter has a
1 SreS BliBx " * * । v • ।>”,'i* 8 111181 fillip OHImv pro
1 IHsi * tides full - sr,th
■ output
U (999). Controls

permit selection of 
any voltage in ei­
ther of two ranges 

(10-25mv and 20-50mv) for full-scale readout. Digi­
tal output appears on an illuminated panel for visual 
readings, and is also available through contact clos­
ures representing three decimal digits. Outputs may 
be used for operation of automatic typewriters, card 
punches, and tape punches.

Input signals must be quasi-static in natuie—that 
is, they must remain constant long enough for the 
unit to attain balance. Strain gages, pressure pick­
ups, load cells, position-measuring potentiometers, 
thermocouples, analog computers, and mass spectrom­
eters are a few of the devices which may provide this 
type of signal. The converter measures approximately 
9-1/2" x 10" x 18-1/2". It can be used on the bench. 
Two units will fit side by side in a standard rack. It 
is also available with a drawer-slide mounting for 
use in data-processing systems. Consolidated Engi­
neering Corp., Dept. ED, 300 N. Sierra Madre Villa, 
Pasadena 15, Calif.
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Standards of Excellence

TION
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Pulse Transformer Kit
Inductances of 0.5 to 50mh

contains five 
transformers

The kit, No. 
laboratory-type

in Electronic Design

100Z1, 
pulse

Hayden Publishing Company, Inc.
19 East 62nd Street, New York 21, N.Y.
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Panel Meters
Have External Magnet Movements

Rectangular 5-1/2" panel instru­
ments are available in three types: 
d-c, r-f, and a-c rectifiers. Each of 
the three types can be supplied with 
external magnet meter movements, or 
shallow or deep core magnet meter 
movements.

The 4-1/2" instruments are availa­
ble in the same three meter types and 
can be supplied with either the shal­
low or deep core magnet meter move­
ment. Instruments can be supplied 
with sensitivities as low as 10p.amp. 
All practical ranges can be supplied. 
Simpson Electric Co., Dept. ED, 5200 
W. Kinzie St., Chicago 44, Ill.

CIRCLE 153 ON READER-SERVICE CARD

Copper for Printed Circuits
Is Rolled and Hard Tempered
Hard tempered rolled copper spe­

cially designed for use with printed 
circuit wiring boards is available in 
both 0.0015 and 0.0027 gauges. The 
Rolled Printed Circuit Copper weighs 
1 oz or 2 oz per square foot, depend­
ing upon the gauge and is supplied in 
widths up to 38" in standard 350 lb 
coils. It is of uniform gauge and 
density throughout because of the 
rolling process used in its fabrication. 
Revere Copper and Brass Inc., Dept. 
ED, 230 Park Ave., New York 17, 
N. Y.

especially chosen to cover a wide 
range of practical applications, with 
primary inductance values from 0.5 
to 50mh, and turns ratios as high as 
8:1. Each miniature transformer has 
multiple windings, permitting the 
engineer to select the characteristics 
best suited to his application— 
whether in push-pull driving, block­
ing oscillator, pulse gating, pulse am­
plifier, or impedance matching cir­
cuits. Sprague Electric Co., Dept. ED, 
347 Marshall St., North Adams, Mass.
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The measure o: 
it achieves • • .

Serving Spoon anJ Bowl in ( »orkam Sterling

f Quality in a publication is the readership 
• Your electronics advertising will be read
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Fluorocarbon Parts
f meet exacting specifications
► cut assembly costs

Profit from precision parts, fabricated from 
duPont Teflon, Kellogg Kel-F, Bakelite 
fluorothene resins and other plastics —by 
United States Gasket Company.

Quality controlled ’’from powder to part, 
they assure uniform electrical, chemical and 
physical characteristics of the highest quality. 
Uniform density and dimensional stability 
permit superior accuracy and dependability 
in the finished part.

Come to USG for all your requirements— 
Fluorocarbon sheets, tape, tubing, cylinders, 
rods, bars, beading, electrical spaghetti—as 

well as molded and machined parts to 
your own specifications.

Write for catalog No. 300.

UNITED STATES GASKET COMPANY
CAMDEN 1, NEW JERSEY

USGI FABRICATORS OF 
FLUOROCARBONS & OTHER PLASTICS 
Representatives in principal 
cities throughout the world
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Wire Grid Resistor
Dissipates Heat Rapidly

In this high cur­
rent, electrical re­
sistor, the resist­
ance units are 
formed of sturdy, 
self - supporting 
wire screen. The 
wires are of Ni­
chrome wire, and 
the wire screen is
brazed to large copper terminals.

Because the resistance wire is virtually suspended 
in free air, with no other obstruction to impede the 
flow of cooling air, the heat dissipating capacity is 
very high. The construction provides a compact, 
lightweight unit.

The basic mechanical design, with the wire screen 
in a V shape, permits expansion and contraction with 
only minor forces exerted on the insulators. The in­
sulators are ceramic, maintained under slight com­
pression so they cannot vibrate. The resistor is pro­
duced in complete grid bank assemblies, either open 
or enclosed, in 31 standard current capacities from 
32amp to 126amp. Schaefer Bros. Co., Dept. ED. 
1059 W. 11th St., Chicago 7. Ill.
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Backward Wave Oscillators
Voltage-Tuned Units

A series of four 
backward-wave os­
cillators features 
electronic tuning 
across the units’ 
respective frequen 
cy ranges. Tuning 
is accomplished by 
varying or sweep­
ing a single voltage 

without any complementary mechanical adjustments. 
The frequency band may be traversed at microsecond 
rates. This type of oscillator should find its greatest 
use as a swept signal source for microwave insti u- 
mentation and testing, as a swept local oscillator in 
superhetrodyne receivers, and as a master oscillator
in variable frequency transmitters.

The characteristics of these four tubes span the 
frequency ranges of 2.0-4.0kMc, 3.75-7.OkMc, 7.0-140- 
kMc, and 12.4-18.0kMc, with power outputs of ap­
proximately lOOOmw, lOOmw, 50mw, and lOmw re­
spectively. The tuning voltage in all eases is within
the range of 300-3300v. Huggins Laboratories, Inc., 
Dept. ED, 711 Hamilton Ave., Menlo Park, Calif.
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IN ALL JAN SIZES 
ALL-ANGL 

Barry Mounts
Built to handle the new jobs — too 

tough for MIL-standard mounts — 
the complete ALL-ANGL line lets 
you choose the JAN size best suited 
to your needs — for sure protection 
against shock and high-frequency vi­
bration in all directions.

Complete information about ALL- 
ANGL Barry Mounts is given in our 
free engineering data sheets. You’ll 
find load-deflection curves, transmis­
sibility curves, load-versus-natural- 
frequency curves, and tables of load 
ranges — for practical solutions to 
the shock and vibration problems you 
meet in designing for jets and missiles.

Now

Available

Miniature ALL- 
ANGL mounts, JAN-size 0, for loads 
up to 3 pounds per isolator. Data 
Sheet #455 gives dimensions and per­
formance curves that show how you 
can use these Barry Mounts.

JAN-size
1 ALL-ANGL mounts for loads from
1 to 10 pounds per isolator. Data 
Sheet #1255 giving details of load 
ratings, dimensions, and performance 
curves also available December 1.

Ready 
Feb.l, 
1956

Ready 

Dec. I, 
1955

JAN-size 
2 ALL-ANGL. mounts for loads from 
IVi to 40 pounds per isolator. Data 
Sheet #256 will be available Feb. 1 
with load, dimension, and perform­
ance data.
Write us today — we’ll send the first 
data sheet at once and the others as 
soon as they are printed.

When your problem is protection thru all 
flight attitudes, your answer is the ALL-ANGL.

For recommendations, call your 
__________  Barry Sales Representative.

BARRY CONTROLS
INCORPORATED

775 Pleasant St. Watertown, Mass.
CIRCLE 159 ON READER-SERVICE CARD

ELECTRONIC DESIGN • November 1955



Aircraft Relay
For Overvoltage Protection

model MH1SA For mounting X 
on drums having as few as 
30 channels or as many as 
several hundred. Simple De­
sign—Flexible Operation— 
Low Noise—High Voltage 
Insulation. Moisture Proof 
unit completely encapsulated.
CHARACTERISTICS

Recording System; Non return to 
zero. Drum Speed; 2300 in. per sec.
Writing Current; 70 ma. Cell k 
Density; 100 bits per in. Head to ft 
Drum Spacing; .001 inch, nrum J 
Coating: Red oxide, .001 in. thick, f 

. Output; 1 volt peak to peak. N 
\ Track Width; .125 in. J

1 Core Width; .090 in. 9

S \ The performance
\ characteristics of

Model MH 15 A can 
.  r poru h J > n 

/.....................tfl MHi>‘Acate
if <b aired.

This relay can be 
supplied for incorpora­
tion into any aircraft 
a-c electric system or 
panel. It is patterned 
after the ordinary fluo­
rescent tube starter, 
but can handle a-c and 
d-c power simultane-
ously. It is normally 

used in conjunction with a slave relay, a transformer, 
and two resistors for obtaining the desired voltage 
level and time delay characteristics.

The overvoltage relay is sensitive to the peak volt­
age and can be used at any a-c supply frequency 
where the ratio of peak to rms is greater than 1.3:1. 
Contacts are rated 0.5amp and 28v. The time voltage 
characteristic is repeatable within 10% of the original 

LI BRASCOPE

time after an elapsed time of 10sec following opera­
tion. It will hold time-voltage limits over a tempera­
ture range of —55° to 4-120°C (sea level). There 
are no resonant frequencies up to 500cy. Size is only 
0.383" diam x 2.38" long, and weight is 0.177 oz. 
»Jack & Heintz, Inc., Dept, ED, 17600 Broadway, 
Cleveland 1, Ohio.

READ -RECORD 
HEADS

Specifically Designed for Reading or 
Recording on Magnetic Drum Memory Systems

model mhioa Designed for 
use with an eccentric for 
radial position adjustment in 
relation to the drum. Low 
write current. High readback 
voltage. 2 piece sintered fer­
rite core. Potted. Dimension- 
ally stable.
CHARACTERISTICS

Recording System; Non-return to 
zero. Drum Speed; 1200 in. per 
sec. Writing Current; 20 ma. Cell 
Density; 100 bits per in. Head to 
Drum Spacing; .001 in. Drum Coat­
ing; Red oxide .001 in. thick. 
Output; 0.5 volt peak tc peak.
Track Width; .062 in. /
Core Width; .040 in.
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Miniature Clutch
Delivers High Torque

The Model C-
130, a small but 
powerful electro­
magnetic clutch, is 
for instrumenta­
tion, servomecha­
nism, control, and 
automation appli­
cations where there 
is need for a sim­
ple disconnect. It 
measures only 1- 
5/16" diam x 2- 
5/8" long, weighs 
5-1/2 oz, has a 

Other models available... 
write for brochure.

IBKASCOPE

torque output of 7 in-lb, and has a power consump­
tion of only 3w. Price is low.

The clutch has a high speed of response: in the 
neighborhood of lOmillisec to 15millisec. In addition 
to on-off clutch service, it may be used as a high­

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

speed non-chattering brake, and for slip applications 
for restricted periods of time. The construction allows 
for considerable misalignment between the driving 
and driven members. Dial Products Co., Dept. ED, 

808 WESTERN AVENUE • GLENDALE, CALIFORNIA
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7 Bergen Court, Bayonne, N. J.
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GLASS
ENVELOPE 

2.50

0.28 I I
U ) 0.085

I 1 I MAX.

i I
JU

0.192 i
DIA.

Dimensions in inches-full scale’

LIGHTNING RESPONSE

TINNED 
TERMINALS

0 060 
M A X 
DIA

the mighty 
little glaswitdi*
SEALED IN GLASS

The magnetically actuated reeds in this tiny Revere 
GLASWITCH make contact in just 1 millisecond ... at 
rates up to 400 cycles per second. Hermetically sealed in 
an inert, dry atmosphere, with lightning fast snap action, 
both shelf and contact life are extremely long. Smaller 
than a cigarette, the GLASWITCH can be located any­
where ... in any position . . . even in explosive atmos­
pheres ... individually or in multiples for multi-contact use.

Whenever you need faster, more positive response . . . 
where extreme sensitivity is a must... where light weight 
is important... investigate the Revere GLASWITCH. Write 
today for complete specifications and suggested uses.

CHARACTERISTICS:

Typo—Single polo single throw—normally open—snap action 
Enclosure—Hermetically sealed glass tube containing inert 

dry atmosphere
Operating Timo—1 millisecond
Operating Rato—Up to 400 cycles per second
Contact Surfaces—Electroplated Rhodium
Contact Resistance (measured ferminal-to-terminal)

Closed Circuit—0.050 ohms maximum
Open Circuit—500,000 mogohms minimum

Contact Ratings
D.C. Loads at 28 volts

0.5 amps resistive
0.5 amps inductive (L/R—0.026)

A.C. Loads at 115 volts, 60 cycles
10 watt lamp load

Ambient Temperature Rango— —85°F to -|-500*F

METHODS OF
ACTUATION:
A moving permanent 
magnet or controlled ex­
ternal electromagnetic 
field ore all you need 
. . . and the sky's the 
limit on imagination!

* Trademark

CORPORATION OF AMERICA
WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company
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700kw. maxi

a pressure

Quartz Spring Kit
Work

November 1955ELECTRONIC DESIGN

Single 
plate

mum vswr of 1.10 
is maintained over

two varia­
to solve a

The 1N91, 1N92, and 
1N93 germanium rec­
tifiers used in these 
new stacks assure at 
least 20% lower re­
verse leakage current 
than RETMA standards.

flanges or blind solder joints. Shown are 
tions of the basic rotary joint designed 
particular user’s problem.

The joint can be supplied writh either

Smallest, lightest, most rigid. 
rated up to 565 volts DC and 
up to 6 amps...1 to 12 fins 
(Over 100 standardized combinations)

the 8.5-9,6kMc band, and variations of vswr and 
phase with rotation are negligible.

The rotating element consists of a small package 
readily modified to fit the mechanical requirements 
for a particular antenna application. Construction 
permits attachment of special waveguide configura­
tions directly to the joint, thus avoiding the extra

• SPACE-SAVING—The stacks average one-third shorter in 
length.

• LIGHTWEIGHT—Light, strong plastic side strips are used in­
stead of heavy axial assembly bolts and insulators.

• RIGID CONSTRUCTION— Interlocking of fins and strips 
builds a “tight” structure unaffected by vibration.

• BETTER HEAT DISSIPATION-Full area of the fin is available 
for cooling.

• TERMINAL LUGS ELIMINATED—Terminals are stamped out 
as part of the fin corners, so that wires may be soldered di­
rectly to the fin.

• NO PROTRUDING BUS BARS —Corners of fins are clipped 
out for passage of bus bars connecting non-adjacent plates.

• FULLY INTERCHANGEABLE —Electrically and mechanically 
interchangeable with types now on the market.

For detailed information, ask for "Federal Germanium Power 
Stacks" booklet. Phone NUtley 2-3600 or write to Dept. F-235*

or weather seal or both. Preloaded ball bearings are 
used, and full 360° rotation is provided. Litton In­
dustries, Components Div., Dept. ED, 336 N. Foot­
hill Rd., Beverly Hills, Calif.
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Once in a while a new design is so good that it sets entirely new 
standards for an electronic component. The new Federal germa­
nium stacks are like that. Here are seven of their most important 
advantages over existing types ... advantages that mean a better 
rectifier for your equipment:

Fede raid new germanium rectifier stacks— 

k a mighty handful of 
DCoower!

This engineering 
kit contains five 
precision quartz 
springs for experi­
mental use. Fabri­
cated of fused 
quartz to thick­
nesses finer than a 
human hair, these 
helical springs are

especially suitable for use in complex mechanical sys­
tems and exacting instrument applications. Load 
maximums range from 5gm to 50mg, with maximum 
extension of 5cm throughout. All springs are supplied 
with hook and attachments. They are regular stock 
items available in production quantities.

High resistance to temperature variations, an ex­
tremely low coefficient of expansion, and excellent 
chemical stability make fused quartz particularly 
suitable in applications where dimensions must be 
accurately maintained. The material also offers elas­
ticity far exceeding that of conventional spring 
materials, plus high strength and sensitivity. Houston 
Technical Laboratories, Dept. ED, P. 0. Box 6027, 
2424 Branard, Houston 6, Tex.
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r
 Federal Telephone and Radio Company

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION • 100 KINGSLAND ROAD « CLIFTON. N. J. 

In Canada, Standard Telephones and Cables Mfg Co. (Canadri) Ltd , Montreal. P. Q. 
Export Distributors: International Standard Electric Corp.. 67 Broad St., New York
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Microwave Rotary Joint
Provides Increased Safety

Although nomi- 
huII.v tilted at 25H 
kw. the Mod< 1 11- 
250R X Band Ro 
1ar\ Joint does not 

1^ break down until
* * approximately

A DIVISION OF
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CRYSTALS
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Base

MANUFACTURING COMPANY, INC
3155 Fiberglas Road

Midland makes crystals by the millions for 
frequency control in land, sea, and air communications 
Makes them to ANY specifications, but ONE 
standard of quality. Be sure you get it.

firm, 
diodes 
typical 
voltage

by thi 
These 
have a 
forward nlutüwc om nul.,

UMMtinaLei kükk

mM, ctndaf

Silicon rectifi­
ers capable of 
handling up to 
several kilowatts 
of power have 
been announced

Midland's part in color television is frequency 
control to the most critical standards of accuracy, 
stability and uniformity. We supplied many of 
the first crystals used in color TV and pioneered 
in the development of frequency control circuits. 
As the sets multiply, we're geared to the 
increasing demand.

Silicon Rectifiers 
40amp with Cooling

R L D’S LARGEST PRODUCER OF
CIRCLE 169 ON READER-SERVICE CARD FOR MORE

Medium Power Transistors
Up to 750mw at 25*C

These new tran­i - ■ ' » sis tors are de­I j
signed lor high 
power dissipation

À ■ with linear opera
* .v ! n«m over a unie

rollertor • urrent
• range. They are

hermetically sealed 
with vacuum to in­

sure reliability under the most severe operating con­
ditions. Efficient thermal connections provide greater 
power dissipating at elevated temperatures (up to 
75mw dissipation at 25^'0). Maximum dissipation 
ability of 2N85, 2N86, and 2N87 medium power tran­
sistors is obtained by chassis mounting.

These transistors are intended for Class A or R 
output or driving stages, and will provide high out­
put with a minimum of distortion. Approximately 
1.5w output can be obtained from a pair of 2N86 
medium power transistors operated in push-pull Class 
B, even at temperatures up to 70°C when mounted on 
an aluminum chassis for heat dissipation. Transitron 
Electronic Corp, Dept. ED, Melrose 76, Mass.

■ ‘ drop of only 0.7v
‘ at. a currenf. 0£

8amp and a cell 
temperature of 
190°C.

At present, four 
voltage classifications are available: 50v, lOOv, 150v, 
and 200v. They have a forward current rating of 
8amp with natural convection cooling at 25°C. 
Higher current ratings up to 40amp can be achieved 
with forced cooling. Applications include such diverse 
fields as magnetic amplifiers, rotating rectifiers on the 
shafts of brushless generators, welders, plating lines, 
and power packs. Westinghouse Semiconductor Dept. 
ED, 356 Collins Ave, Pittsburgh 6, Pa.
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COSTLY DESTRUCTION TESTS DEMAND 
THE RELIABILITY OF A

FAIRCHILD OSCILLO-RECORD CAMERA
Of course, you can always get another piece of equipment to test, set up your 
instruments, repair your personnel, relandscape the grounds and start all over . . . 
but it’s really easier and less expensive to get the data the first time. Barring a 
cataclysm like the one above, the Fairchild Oscillo-Record Camera is your best 
bet for getting accurate records of the test data you want . . . the first time.

Since Fairchild built the first camera specifically designed for oscilloscope 
recording, more Oscillo-Record cameras have been used than all other continuous 
motion oscilloscope recording cameras combined. The Oscillo-Record camera has 
several design features which contribute to its outstanding reliability and trouble- 

! free operation in obtaining accurate test data. It is ruggedly constructed; its 
sprocket film drive eliminates slippage, even at high speeds. Rigid, top-of-scope 
mounting safeguards it against accidental upsetting, maintains the camera in 
focus at all times and leaves oscilloscope controls unobstructed. Other features 
include the electronically-controlled continuously variable film speed which per­
mits the selection of the exact rate of film transport for optimum performance.

For any wave pattern . . . continuously varying, stationary or single transient, 
at all speeds from 1 to 3600 inches per minute, (7200 in/min on special order) 
the Fairchild Oscillo-Record camera is the reliable means of photographing scope 
patterns. Industrial Camera Division, Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Expressway, Jamaica, L. I., N. Y., Dept. 120-25N.

_-RlRÇÿJLD _
OSCILLOSCOPE RECORDING CAMERAS

CIRCLE 170 ON READER-SERVICE CARD FOR MORE INFORMATION
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Contact Meter-Relay
Has Front Adjust Contacts

The Model 255-C rug­
gedized meter - relay, 
with shock - mounted 
movement and sealed 
metal case, is available 
with high limit, low 
limit, or both high and 
low limit contact ar­
rangements. Sensitivity 

ranges are from 0-20ju.amp to 0-50amp, or 0-5mv 
to 0-500v. External shunts or multipliers are re­
quired for higher ranges, and rectifiers or thermo­
couples are used for a-c or r-f.

Single contacts can be set for operation from 
full scale to within 1% of the zero point, double 
contacts to within 2% minimum spacing. The 
platinum alloy contacts can be adjusted from the 
front and have a life exceeding 10,000,000 opera­
tions; they are provided writh a locking feature to 
assure a positive “make.” Standard contact rating 
is 5-25ma, 75-125v d-c, but other ratings can be

from FORD INSTRUMENT

TELESYN 
400 CYCLE 
RESOLVERS

• STANDARD RESOLVERS 
in Sizes 15, 23 and 31

N

a

supplied. Meter accuracy is 2%, and contact re­
peatability is 1%. The unit is interchangeable with 
the regular 2-1/2" round case meter. Assembly 
Products, Inc., Dept. ED, Chesterland, Ohio.
CIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION

10-440Mc Signal Generator 
With Multi-Purpose Modulation

This multi - purpose, 
self - contained signal 
generator, USM-16, is 
designed for use where 
extreme accuracy is re­
quired. It provides mul­
ti-purpose modulation 
including CW, AM, FAI, 
PM, and sweep. Over 
its range of 10-440Mc,

it can be tuned to within less than lOOOcy of the 
desired frequency, with reference to a two-stage 
temperature-controlled crystal calibrator, without 
charts or auxiliary equipment.

Automatic frequency and level control assure
stability at any desired frequency with drift, after 
warm-up, held to less than ±0.002% in 8 hours at 
room temperature. The unit has an output of 0.1/xv 
to 0.224v (—127 to Odbm) into a 50 ohm load 
with the selected output remaining constant over 
the full frequency range. The output level and 
modulation percentage or deviation are shown on 
direct-reading meter. Byron Jackson Electronics, 
Dept. ED, 492 E. Union St., Pasadena, Calif.

• RESOLVER SYSTEMS 
incorporating size 23 or 31 
resolvers, network box 
and amplifier.

• and SPECIALS 
designed to the particular 
application.

Ford Instrument’s Telesyn Resolvers 
— precision-built for the extreme
efficiency and accuracy of the Com­
pany’s computers and control systems 
— are available to meet your own 
quality requirements.

FREE — Fully illustrated 
data bulletin gives speci­
fications and perform­
anceinformation. Please 
addrest Dept. ED.

69

FORD INSTRUMENT 
COMPANY

Division of Sperry Rand Corporation 

31-10 Thomson Ave.
Long Island City 1, N. Y.
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Control
For Motor-Alternator Sets

and VF-400 for 400cy,
NEW...the4OO cycle 

vernistat' 
a.c. Potentiometer 

you asked for!

The “VF” line of con­
trols is made up of com­
pact, inexpensive, inte­
grated single packages 
for the precise regula­
tion of both voltage and 
frequency of motor-al­
ternator sets and in­
verters. Presently avail 
able in two models, VF- 
60 for 60cy outputs, 

i control permits conver­

The 400 cycle Vernistat is an a.c. potenti­
ometer-type voltage divider that combines 
high linearity and low output impedance. 
It is essentially a non-dissipative element 
adaptable to high temperature operation. 
Size and mounting dimensions are designed 
to the BuOrd specification for a size 18 
synchro.

Here are the details:
• high linearity, inherent in the design 
principle, is maintained over the life of the 
unit.
• low output impedance eliminates need 
for isolation amplifiers in many applications.
• high output current capability.
• low phase shift — less than 90 seconds, 
depending on mcdel.
• can be coupled with synchros, resolv­
ers and other components — as well as 
ganged.
* nonlinear functions can also be gen­

erated.
Class 5 ball bearings, centerless ground 
shaft, and an aluminum housing machined 
to close tolerances combine to make the 
Vernistat a precision instrument. Shaft seals 
will be supplied where they are required by 
environmental conditions.

sion from any d-c source voltage to any a-c output 
voltage, within the ratings of the controlled ma­
chine. Units can be built for any power frequency.

Standard units i egulate both output voltage and 
frequency to within ±2%. Special models, which 
control voltage and frequency to within ±1/4%, 
are available for military and other exacting ap­
plications. The control permits operation of a-c 
equipment on vehicles, airplanes, ships, and in 
remote locations, with high reliability. Electric 
Regulator Corp., Dept. ED, 314 Pearl St., No -
walk, Conn.
CIRCLE 175 ON READER-SERVICE C^RD FOR MORE INFORMATION

Geared Motor
For Radial Thrust Loads

check these 
specifications:

Linearity Tolerance......................±0.05%

Minimum Output

Voltage Increment .......................0.01%

Output Impedance, .less than 130 ohms

Input Voltage..............................130 v max.

Input Impedance.. . .up to 75,000 ohms

•Trademark

An open-type geared 
motor designed for over­
hanging or radial thrust 
loads, this unit offers 
ruggedness, quietness, 
and dependability. It 
uses double - supported 
gear shafts running in 
sintered - bronze bear­
ings, heavy-duty gears

and output shaft, and helical pinion and gear in 
the first step. Bearings are assured long life lubri­
cation through extra-large oil wicks.

A wide selection of base motors is available:

vernistat
division

PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 

" CIRCLE 174 ON READER-SERVICE CARD
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synchronous or non-synchronous unidirectional, or 
non-synchronous reversible. These units offer start­
ing torques up to 75 Ib-in and gear ratios from 
4:1 to 30,000:1, and they should be of value to 
manufacturers of recording instruments, timers, 
office machines, and appliances. Barber-Colman 
Co., Small Motors Div., Dept. ED, Rockford, Ill.
CIRCLE 176 ON READER-SERVICE CARD FOR MORE INFORMATION

If you need a special component, send a brief state­
ment of your specifications addressed to Bulletin 
Board, Electronic Design, 19 E. 62nd St., New York 
21, N. Y. Include your complete address.

1955



systems

DATEX DIVISION

TEMPERATURE

POSITION

PRESSURE

FORCE

Giannini

DESIGNED ... DELIVERED 
... IN OPERATION*

digital 
dato recording

WEIGHT

WIND TUNNEL INSTRUMENTATION 

RADAR AND SONAR TRACKING DEVICES 

AUTOMATIC COMPUTER INPUT 

WEIGHT DISPLAY ANO RECORDING 

GAS DYNAMICS RESEARCH 

ENVIRONMENTAL TESTING 

ENGINE TEST FACILITIES

N«MU ON REQUEST

ILLUSTRATION SHOWS GIANNINI EOUIAMEHT USINO 
BRISTOL'S "OVNAMASTER" RECORDERS

CLARY PRINTER.ADDER

FOR PRINTED TAPE, TYPEWRITER TABULATION OR PUNCHED CARD RECORDS

Giannini digital data handling and recording systems 
can be adapted to many additional processes that 

• require rapid and/or continuous recording of pre­
cise information. Utilizing simple, reliable electro­
mechanical instruments, Giannini systems have been 
chosen for applications requiring extreme reliability 
and accuracy. Write us concerning your data han­
dling problems—Literature available upon request.

REGIONAL SALES OFFICES: Empire State Bldg.. New York 1. N.Y. • CHickering 4-4700
8 So. Michigan Ave., Chicago. III. • ANdover 3-5272 
1307 So. Myrtle Ave.. Monrovia, Calif. • ELliott 9-5381

CIRCLE 177 ON READER-SERVICE CARD FOR MORE INFORMATION
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and

MagnadyneIw. Size is (approx) 1

UNITS SHOWN HALF-SIZE Instrument Knobs

thermosettingaluminum

Total Hour Indicators
For 60cy or 400cy Equipment

OR TRANSISTORSWITH MINIATURE TUBESPERFECT FOR CONVENTIONAL OR PACKAGED CIRCUITRY

(25g) and vibration requirements. Haydon Manufac
Inc., Dept. ED, Torrington, Connturin:

CIRCLE 178 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 181 ON READER-SERVICE CARD FOR MORE INFORMATION
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The Model No. 10 is a mini­
ature sensitive relay suited for 
both commercial and military 
applications where either spdt 
or dpdt relays meeting high 
shock, temperature, vibration, 
and minimum space require­
ments are needed. It has a 10g 
standard vibration immunity

Miniature Relay
Withstands Rough Shocks

NEW ASTRON ET ELECTROLYTICS 
SAVE SPACE AND WEIGHT 
...PERFECT FOR PRINTED CIRCUITRY

mately 2w. It is hermetically 
with MIL-1-7793 (AER) and

The Model 7008 
Running Time 

I Meter indicates up 
| to 10,000 hr on a 
I dial-type face. It 
I weighs less than 6 

oz and has a power 
drain of approxi- 

sealed in accordance 
meets military shock

Co., Dept. MS, 84 S. Water St., Port Chester, N. Y.
CIRCLE 179 ON READER-SERVICE CARD FOR MORE INFORMATION

THEY’RE A HIT! Astron’s newest capacitor design 
puts miniaturization directly in your sights ... now it’s 
possible to reduce overall equipment size, significantly— 
without impairing quality. New# T Electrolytics, avail­
able in industry’s widest range of values, incorporate 
Astron’s exclusive “SM”* Safety Margin Construction 
for the extra stamina to withstand surge voltages, ripple 
currents and high temperatures.
TINY, BUT TOUGH,Electrolytics offer a new de­
signing approach whether you’re working with printed 
circuitry, miniature tubes or transistors because here’s

100g non-operatin

Export Division: Rock« International Corp., 13 East 40th St., N. Y., N. Y.

In Canada Charles W. Pointon, 6 Alcina Ave , Toronto 10, Ontario 
*Trademirk

a unique capacitor that matches their compactness. 
Long life... dependable 85°C operation and good capac­
itance stability result from meticulously controlled 
production techniques. Surgically-clean assemblyof spe­
cially etched high purity foil... “regulated” electrolyte 
formulas for long life under varying conditions__ posi­
tive hermetic sealing in metal cans for absolute environ­
mental protection.
NEW ET ELECTROLYTICS utilize low-resistance 
terminal tab construction and exhibit exceptionally low 
current leakage over their entire operating range. Mul­
tiple production tests and 100% final inspection are your 
guarantee against costly rejects.
EVER BEEN ON A SPOT for chassis space? You’ll 
want full engineering and application information — 
please request Bulletin AB-22.

shock resistance. Units are her­
metically sealed and conform 
to MIL R-5757 B.

Contacts are silver, rated 2amp 28v d-c, and 115v 
a-c; 100,000 operations is the life expectancy at rated 
resistive loads. Operating power is 40mw for dpdt, 
and 20mw for spdt. The unit contains a high-effi 
ciency double-coil magnetic circuit, with a resistance 
up to 12,000 ohms, with a maximum dissipation of

Collet-Fitting Types
The “Dalohm” Type K-l 

and K-2 precision collet-fitting 
instrument knobs are inter­
changeable among tho different 

IB knob sizes and accommodate all 
shaft sizes from 1/8" through 

k 3/8". Tho knobs fit concentri­
B cally on the shaft and can be 

positioned accurately and 
■ easily. They are made of cast

plastic. Dale Products, Inc., 
Dept. ED, Columbus, Nebr.

CIRCLE 180 ON READER-SERVICE CARD FOR MORE INFORMATION



power supplies,ries

DISCUS;

^orld
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A newly modernized second plant of 250,000

ver

ice

The MARK of Quality in Electronics'

ION
CIRCLE 185 ON READER-SERVICE CARD FOR MORE INFORMATION
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LOO^K AT THIS RECORD OF GROWTH 

A few short years ago, a handful of people pio­
neered advanced semi-conductor development at 
Transitron.

Today Transitron employs over 500 people in a 
modem plant of 65,000 square feet at Melrose, 
Massachusetts.

Nylon Fastenings 
In Strengths to 1 5,OOOpsi

The “Nylogrip” line of nylon
’ ' • 1

’ ml Hl a llllH

' 1 : mm :
I • . .c . ||||®

»HUor’Ii H. Hrich
"' ’' Hl' ' ’ । • 11. ! i 11, i |i . । -

tensile strengths up to 15,700- H
psi and can withstand continu­
ous heat up to 300°F. Nylogrip Products, Dept. ED, 
449 Watertown St., Newton 58, Mass.
CIRCLE 183 ON READER-SERVICE CARD FOR MORE INFORMATION

the
Pr^°DuCEp c

AND NOW... FURTHER EXPANSION

. . . there is an unparalleled opportunity for you 
right now with Transitron. Salaries are attractive; 
vacation, insurance and retirement benefits are liberal 
and your opportunities for professional growth are 
unlimited.

A letter to Transitron with your resume will 
receive our prompt attention, and will be held in 
strictest confidence. Transitron Electronic Corporation, 
Telephone: MElrose 4-9600.

standard power tools. The nuts are available in Nos. 
8-32, 10-24, 12-24, and l/4"-20. The Palnut Co., Dept. 
ED, 61 Cordier St., Irvington 11, N. J.
CIRCLE 184 ON READER-SERVICE CARD FOR MORE INFORMATION
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* I pri fl Z ■ "I n •^•c»ronlc corporation11 VB-I III UsVjII melroso 76, massachusetts

square feet is being equipped at Wakefield, 
Massachusetts.

each in 60k v, lOOkv, and 
200kv

v nounced by this firm. In 
put is 115v a-c; max con

The IIV Series permits, 
through use of a suitable 

variable transformer, a-c primary voltage to be varied 
independently of the filament voltage. A powerstat 
and an associated meter are available, mounted on the 
unit if desired. The HVA Series consist of a basic 
IIV Supply and a separate a-c control, each housed 
in a completely enclosed cabinet.

Reversible polarity, 0-230v a-c, and additional cur­
rent output are available on special units. Microtime 
Laboratories, Dept. ED, 7247 Atoll Ave., N. Holly­
wood, Calif.
CIRCLE 182 ON READER-SERVICE CARD FOR MORE INFORMATION

If you’re in search of real opportunity, you’ll find your 
professional horizons unlimited at Transitron. In a few 
short years this young company has carved out a leading 
position in the field of semiconductors. It is now under­
going further expansion into a second plant of 250,000 
square feet.

Here is your chance to work with stimulating, 
congenial associates in an atmosphere of progress — 
informal and free of red tape. You’ll be located in pleasant, 
suburban Boston, in the heart of one of America’s 
technical centers — where cultural and educational 
advantages are found for you and your family. And 
you’re only an hour's drive from New England's 
vacationland!

So, if your experience is any of these fields:

SOLID STATE PHYSICS ELECTRICAL ENGINEERING

METALLURGY SALES ENGINEERING
MECHANICAL ENGINEERING PRODUCTION ENGINEERING

Power Supplies
In Six High-Voltage Models

I The IIV and HVA Se

Lock Nut
Seals Against Water, Dust

The addition of a sealing com- 
pound to “Palnut” Washer Type 

M Lock Nuts provides a complete seal 
F around threads and nut seat when 

tightened, to prevent entrance of 
. water, dirt, and dust. A single one 

of these units does the job of an 
V ordinary nut, lock washer, flat 

washer, and sealing washer. High 
speed assembly is achieved with
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Ionization Gage Controls 
Are Highly Stable and Linear

Nos. RG-2 and 
RG-3 Ionization 
gage controls 
measure pressures 
from 1 micron to 
2 x 10-10mm Hg. 
Iligh stability 
and linearity are 
provided by a 
new type of cir­
cuit using an ion 
current amplifier 

employing 100% negative feedback, similar to those 
used in “electrometer” amplifiers. The high stability 
of the circuit makes it suitable for attachment to a 
recorder. Auxiliary recording equipment is available, 
or a packaged unit can be supplied.

Type RG circuits are designed to be used with the 
Type RG-75 “Non-burnout” gage; the circuit also 
may be used with other gage tubes. The controls are 
available either with or without a circuit for control­
ling two thermocouple gages. Units are supplied 
either in a cabiriet or on a panel for rack mounting. 
Operation is from H0v 60cy. Vacuum Electronic 
Engineering Co., Dept. ED, 86P Denton Ave., New 
Hyde Park, N. Y.
CIRCLE 187 ON READER-SERVICE CARD FOR MORE INFORMATION

You’re time and money ahead with Performance- 

Guaranteed Magnetic Shields, for our shields 

are guaranteed to meet the requirements of your 

circuit to mutually agreed upon shielding speci­

fications. Dry hydrogen annealed, as required 

. . . of MuMetal, A.E.M. 4750. or whatever 

commercially available material is most suitable 

. . . fabricated or drawn . . . painted or lacquered 

to match any shade, or unfinished. Write for the 

industry’s most complete catalog, MS-104, today.

m fien ETICS ine.

DEPT. 26-ED, BUTLER. PA.

Woven Heat Elements
In Rubber and Plastic

Woven heat elements are available from this firm 
for a wide variety of applications in aircraft as well 
as in industry generally. Various materials are used 
for insulating these tailor-made units. Neoprene rub­
ber is employed where medium heat (200°F) is 
required, such as for deicing propeller blades and 
aircraft wings, or as battery, antenna, and rocket 
tube heaters. Silicone rubber has excellent stability 
and flexibility for long periods through a temperature 
range of —80° to 500° F ; some of its present uses 
include gyroscopes, servomechanisms, temperature 
sensing elements, and heaters for missiles.

This firm is also incorporating heating units within 
Fiberglas-reinforced plastic; this permits a heater to 
furnish its own structural support which will with­
stand the most severe environmental conditions. Safe­
way Heat Elements, Dept. ED, Middletown, Conn.
CIRCLE 188 ON READER-SERVICE CARD FOR MORE INFORMATION
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Time Delay Relay 
Permits Electrical Interlock
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Linkable chassis units, 
pre punched socket plates 
offer endless lab setups!

breadboarding with

Stitt 
CHASSIS

SPEED THE JOB and cut chassis 
costs with Speed-Chassis, the 
versatile and inexpensive bread­
board assembly with the inter­
changeable, pre-punched socket 
arrangements. Chassis is pre­
assembled with control holes on 
both ends. Has four insulated tie­
point strips and one grounded 
tie-point strip. Dust cover and 
panel available to make success­
ful breadboard assemblies per­
manent. Units can be mounted on 
relay rack.

SIZE: 5" wide, 5%" deep, 167/e" long. 
Half-size (8%" long). 20 styles of 

plates stocked; 17 different, punched, 

3 sizes of blanks.

A few examples of the 
many possible arrangements

Stocked by leading jobbery everywhere

SPECIFIC I PRODUCTS
14515 DICKENS STREET 

SHERMAN OAKS 8, CALIF.

An electrical interlock in 
a circuit which allows push­
button control can now be 
obtained by use of an in­
stant action auxiliary 
switch in the Model NEL 
“Agastat” time delay relay.

Time delay is pneumati­
cally-controlled and pro­
vides a readily adjusted 
and accurate timing inter­

val from O.lsec to 10 or more minutes. Measuring 
2-1/2" x 3-3/8" x 4-1/2", the relay is easily mounted. 
Affixed to the front is a normally closed double-throw 
micro-switch.

The relay is available for all a-e and d-c voltages, 
in spdt double-break, and dpdt single-break models. 
It is rated 15amp at 115v 60cy a-c. A’G’A Div., 
Elastic Stop Nut Corp, of America, Dept. ED, Eliza­
beth, N. J.
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Instrument Cases
Of Drawn Aluminum

This firm is tool­
ed for a standard 
line of drawn alu­
minum instrument 
cases. The first one 
available, the ZIC- 
2, is 11" wide x 
7-3/4" high, with

depth varying as ordeied, from 4" to 8-1/4". The 
cover of the ZIC-2 is recessed to protect knobs and 
dials to be installed, and all cases have four dimples 
on the bottom. Zero Manufacturing Co., Dept. ED, 
1121 Chestnut St., Burbank, Calif.
CIRCLE 191 ON READER-SERVICE CARD FOR MORE INFORMATION

Diode Clip
Holds Pigtail Leads

This spring- 
loaded clip se­
curely holds fra­
gile diode pigtail 
leads from 0.005" 
to 0.035" diam. 
It is made of
brass and is fin­

ished in 0.0002" bright alloy plate. When mounted, it 
is 11/32" in overall height. The mounting stud is 
7/32" long, hexagonal with a 2-56 thread. Cambridge 
Thermionic Corp., Dept. ED, 445 Concord Ave., 
Cambridge 38, Mass.
CIRCLE 192 ON READER-SERVICE CARD FOR MORE INFOMATION
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GENERAL ELECTRIC ANNOUNCES . .

NEW, faster, smaller 
micro miniature relay

LIGHT WEIGHT, SMALL SIZE: Weighs only .35 ounces and measures .34* x .781* 
x .84”. This tiny relay utilizes balanced armature and simple design, giving 
you quality and more reliable operation at a consistently high level.
HIGH CONTACT RATING: For low contact resistance and long life, fine silver is 
used . . . contact rating is 2 amps resistive load at 30 V d-c or 115 V a-c . . . 
contact arrangement is 2PDT.
FAST OPERATION: With rated voltage on coil, operating time is 1.5 milli­
seconds. By adding series resistance in coil circuit or by applying high voltage 
pulse to coil . . . pickup time will be less than 1 millisecond!
LOW OPERATING POWER: 300 milliwatts for standard model . . . 150 milliwatts 
for current sensitive model.
HIGH SHOCK: VIBRATION RESISTANT: G.E.’s balanced armature and high tip 
forces withstand shock of over 50 g’s and vibration of 10-55 cp’s at .12* maxi­
mum excursion and 55-500 cp’s at 20 g’s acceleration.
HIGH TEMP OPERATION: This new micro-miniature relay gives you continuous 
and efficient operation at ambient temperatures of 125° C.

G.E.’s line of aircraft-type relays will help solve your space-weight problems. 
Contact your G-E Apparatus Sales office for more application information. 
General Electric Company, Schenectady 5, New York.

MAIL THIS COUPON FOR G-E RELAY DATA . . .

SV 4
□ 
□ 
□ 
□ 
□

A: Micro-miniature Relay—Bulletin GEA-6346
B: High Speed Relay—Bulletin GEA-6212
C: Miniature Relay—Bulletin GEA-6213
D: Subminiature Relay—Bulletin GEA-6211 
E: Have Sales Engineer contact me.

Section L 792-2, General Electric Company, 
B Schenectady 5, New York

NAME .............TITLE

COMPANY

ADDRESS

CITY ..... ..............................STATE

GENERAL Ä ELECTRIC



Avoid long delays...

TORRINGTON delivers small 
precision parts promptly

“On time” shipments of Torrington small 
precision metal parts will keep your pro­
duction lines moving.
Special automatic machinery of our own 
design, plus almost 90 years of precision 
metalworking experience, enables us to pro­
duce your small precision parts faster, 
better and for less than you can make them 
yourself. And we follow your specifications 
exactly on tolerances, temper, hardness 
and finish.
Send a sample part or blueprint for our 
quotation. Our Condensed Catalog illus­
trates many of the parts we can produce 
for less. Ask for it.

THE TORRINGTON COMPANY 
Specialties Division

37 Field Street, Torrington, Conn.

TORRINGTOI^W^ PARTS

Makers of Torrington Needle Bearings

CIRCLE 288 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Solenoid
For Limited Space Uses

This compact solenoid is 
now available for limited 
space applications requir­
ing high power and rug­
ged performance. The 

। shading coil is embedded 
in the plug for greater 
efficiency and high seated 
pull. It operates in any 

position and is supplied as standard with solder ter­
minals or can be furnished with flexible leads. Dor- 
meyer Industries, Dept. EDN, 3418 N. Milwaukee 
Ave., Chicago 41, Ill.
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Rectifier
Selenium Cartridge Type

This selenium 
cartridge rectifier, 
Type 60-6979, is 
for use in instru­
ments requiring 
high transient peak 
currents for capa­
citor charging 
(such as strobe 
flash units). It is 
a single-phase full­

wave bridge selenium rectifier delivering 9.6ma aver­
age current, 190ma peak pulse current at 495v d-c 
capacitative load. It is 3-1/8" long x 3/8" OD, and is 
supplied with 3-1/2" radial pigtail leads. Interna­
tional Rectifier Corp., Dept. ED, 1521 E. Grand Ave., 
El Segundo, Calif.
CIRCLE 290 ON READER-SERVICE CARD FOR MORE INFORMATION

Microwave Test Unit
For S-Band and X-Band -OFF-THE-SHELF

This Standing 
Wave Introducer 
is made for S- 
Band and X-Band 
operation, has high 
power, and has 
been tested up to 
500kw on S-Band 
frequencies. It al­
lows a duplication 
of settings and has 

the ability to reset each time at reliable check points. 
Mieratronics, Inc., Dept. ED, 9 Porete Ave., North 
Arlington, N. J.
CIRCLE 291 ON READER-SERVICE CARD FOR MORE INFORMATION

Ultra-High Regulation Power Supply
Model UHR 225

For the most exact­
ing d-c regulation, the 
Krohn-Hite Model 
UHR-225 POWER 
SUPPLY provides un­
surpassed performance. 
It is low priced and 
compact (7%" wide x 
10" high). It has 
0.002% regulation and 
100 microvolts ripple 
over the entire operat­
ing range (150-500 
volts and 0-200 MA). 
For line voltages be­
tween 105 and 125 volts, 
full rated current can 
be drawn continuously 
with a substantial mar­
gin of safety. The in­
ternal impedance is less 

than 0.02 ohms for d-c and low frequencies and less 
than 0.1 ohm for frequencies as high as 100 kc. Transient 
response is 0.001 millisecond. Typical ten-hour drift is 
500 ppm. In addition to the d-c output, there are two 
independent 6.3V a-c outputs, each rated at 5 amps. 
Price, $250.00 f.o.b. factory.

For Further Details Write

KROHN-HITE INSTRUMENT CO.
Dept. ED, 580 Massachusetts Ave., Cambridge 39, Mass.
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STAINLESS STEEL

& Star

CIRCLE 293 ON READER-SERVICE CARD FOR MORE INFORMATION 
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for immediate delivery

• Avoid costly produc­
tion and experimental de­
lays! • Brand new edi­
tion of Star Catalog 
now available.

Write, wire or 
phone for your 
copy today!

Stainless Stan says 
"Star's screws have 

clean, bright-and- 
shiny heads"

STAINLESS SCREW CO.
Om 663 Union Blvd., Paterson 2, N. J.
* Telephone: Little Falls 4-2300

Direct New York phone: Wisconsin 7-9041.

in this book... 
over 7,000 

STAINLESS STEEL 
I FASTENINGS

Bolts & Cap Screws 
Socket, Set * Cap 
Nuts, Washers 
Machine Screws 
Sheet Metal Screws 
Wood Screws 
Pipe Fittings 
Dowel, Taper, 
Cotter Pins 
AN Drilled Fillisters 
Stud Bolts



Rectilinear Potentiometer

with SANDIA CORPORATION

DIRECT-READING
Instant Solder Gun

Weighs Only 8 oz

PIONEERINGANOTHER EXAMPLE OF
other

tunities

Teflon Terminals
Mounted by Press Fit

WATERMAN PRODUCTS CO INC
PROFESSIONAL

WATERMAN PRODUCTS INCLUDEEMPLOYMENT

DIVISION 557
terial and an

SAN minais permit a press-fit into

Albuquerque, N. M
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permanent positions, and accepted ap­

plicants receive moving and travel al­

lowance.

PHILADELPHIA 25, PA.
CABLE ADDRESS; POKETSCOPE

A SUBSIDIARY OF THE 
WESTERN ELECTRIC COMPANY

Size i 

9W" XIVA" x 17% 
31.5 Pounds

research 
design 
development 
testing 
of ATOMIC

WEAPONS

insulator. The ter­
mounting panels of

MODEL S-4-C

5-4-C SA* PULSESCOPE® 
5-5-A LAB pULStSCOPi 
S-6-A BROADBAND PULSESCOPE 
5-11-A INDUSTRIAL POCKCTSCOPB® 
5-12-8 JANized RAKSCOPE® 
5-14-A HIGH GAIN POCKETSCOP« 
$-14-8 WIDE BAND POCKETSCOP« 
5-15-A TWIN TUBE POCKETSCOP« 
RAYONIC® Cathode Ray Tube* 
aad Other Associated Equipment

petitive with that offered

The X-2182 se­
ries of push-in in­
sulated terminals 
utilizes the proper­
ties of Teflon, both 
as a holding ma-

advancement. These are

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 sens! 
tivity is 0.5V p to p/inch. The response extends beyond 11 me. 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 40* I 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.

DELAYED SWEEP 
ACCURATE TO 
0.1%

industry, and there are many oppor-

FOR 

ADDITIONAL 

INFORMATION 

OR TO APPLY FOR 

EMPLOYMENT 

PLEASE WRITE:

Sandia Laboratory is located in Albu­

querque—a modern city of 160,000, 

famous for its delightful climate and 

recreational attractions. Working condi­

tions are excellent and employee bene­

fits are generous. Compensation is com-

This precision miniature rectilinear potentiometer 
is designed for miniature printed circuitry applica­
tions, transistor applications, commercial, or military 
applications. It can be supplied as shown in the pic­
ture with sliding motion wiper, or as a sealed lead- 
screw’ type, with a nominal 50 turns covering 90% 
of the usable resistance length. Both models are avail­
able in resistance ranges from 100 ohms nominal to 
10,000 ohms, and with Teflon-insulated lead wire. 
Size is 7/8" x 3/16" x 5/32" high, and 7/8" x 7/16" 
5/16" high, respectively. Hubbard Scientific Labora­
tories, Inc., Dept. ED, 1292 E. 3rd St., Pomona, Calif.
CIRCLE 199 ON READER-SERVICE CARD FOR MORE INFORMATION

1/16" to 1/8" thickness, writh secure seating that keeps 
them shake-proof and firmly attached. The units 
feature high terminal pull strength in any direction. 
Cambridge Thermionic Corp., Dept. ED, 445 Concord 
Ave., Cambridge 38, Mass.
CIRCLE 201 ON READER-SERVICE CARD FOR MORE NFORMATION

Sandia Corporation operates Sandia 

Laboratory under contract with the 

Atomic Energy Commission. Our task is 

a challenging one—the design and de­

velopment of atomic weapons.

The “Instant Sol­
der Gun” is solder­
ing-hot in a few 
seconds, without 
the use of a heavy 
transformer or 
fragile thermostats, ।

and it weighs only 
8 oz. A special al­
loy “Lifetime Tip” 
is provided.

The heating element is in the tip. It is rated 
at 150w and available for 120v. It operates identically 
on d-c as well as a-c. Hexacon Electric Co.. Dept. ED, 
299 W. Clay Ave., Roselle Park, N. J.
CIRCLE 200 ON READER-SERVICE CARD FOR MORE INFORMATION

To meet this challenge, we offer out­

standing professional opportunities to 

graduate engineers and scientists in the 

fields of mechanical, electrical, and elec­

tronic engineering, physics and engineer­

ing physics, mathematics, and aerody­

namics.

WATERMAN PRODUCTS

SAR 
PULSESCOPE



(Advertisement )

PRECISION PHASE MEASUREMENT
0.00001 cps to 500 megacycles, accuracy +0.1 in production

such

CIRCLE 205 ON READER-SERVICE CARD FOR MORE INFORMATION

Ammeters, Voltmeters CIRCLE 207 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 206 ON READER-SERVICE CARD FOR MORE INFORMATION

Write today for new catalog/

CIRCLE 204 ON READER-SERVICE CARD FOR MORE INFORMATION
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CUT COSTS! 
SAVE TIME!

730 LYND ALE AVE. N 
MINNEAPOLIS, MINN.

WIRE-WOUND 
RESISTORS

Capacitois are built to withstand a d-c voltage equal 
to 200% of the rated voltage for 1 minute at 25°C. 
The Gudeman Co., Dept. ED, 340 W. Huron St., 
Chicago 10. Ill.

100 kc. The accuracy

Quick delivery 
on quantities 
of 100,000 to 
many millions.

NO MINIMUM 
SIZE:

Max. Wgt. 1/2 oz.
Max. Lght. I%"

M Mk world's » orsiMir 
ill Producer of Sma'i 
I 1" Dio Casting'

with GRC
die cast tiny parts

FACT-FILLED BULLETIN
—showing how Gnes ingen 

k ious, economical operations 
can solve your problems.

Send today for 
your copy, sam­
ples and prices.

Type 405 Preci­
sion Phase Meter 
has its meter read­
ing independent of 
both signal ampli­
tude and frequency 
over wide ranges, 
0.3 volt to 120 volts 
rms and 8 cps to 
° relative and ± 1 °

If you need a special component, send a brief statement 
of your specifications addressed to Bulletin Board, Elec­
tronic Design, 19 E. 62nd St., New York 21, N. Y. Include 
your complete address.

bathtub and rectangular are available.

• Tops for dependability—low in cost

• Fast prototype delivery for specialized applications

• Tolerances up to 1/50% available on precision types

• Vitreous enamel types: fixed, adjustable, tapped, multfa 
section, pig tail terminal and ferrule terminal

Chosen for their low cost as well as their dependability, PRECISE- 
OHM resistors can save you money . . . can save you valuable 
production time. Do you have a circuit that calls for wire-wound 
resistors* Then specify PRECISE-OHM, the line that offers you 
more in quality ... more in savings.

E GRIEVE-HENDRY CO., INC.
1419 W. Carroll Ave. Chicago 7, III.
Export Dept. 306 W Washington Blvd., Chicagc 6, Illinois
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Plastic Film Capacitors 
Take —65° to 4~ 165*C Temperatures

■
 High-temperature 

“XC” plastic film 
dielectric capaci­
tors feature high 
insulation resist­
ance, low power 
factor, and low di­
electric - absorp­

tion. Operating temperature range is from —65° to 
+ 165°C. Minimum insulation resistance at 25°C, 
measured with an applied potential of lOOv and an 
electrification time of 2 minutes, is 75,000 megohm- 
mfds min, but need not exceed 200,000 megohms.The capacitors are hermetically sealed and also 

meet moisture resistance and vibration specs of Mil- 
C-25 A. In addition to tubular types, other ease styles

absolute at any range for symmetrical waveforms 
of any shape. Price—$485.00 each.

Type 205 Precision Phase Detector can be used to 
measure time delay or phase angle with an accuracy 
of 1% or 0.1° from 100 kc to 15 megacycles. Price— 
$445.00 each.

Type 202 Vectorlyzer can be used to measure 
phase angle, vector sum or vector difference of two 
voltages, or magnitude and phase angle of an un­
known impedance. The frequency range is 8 cps to 
500 megacycles. Price—$445.00 each.

Type 1026 Phase Angle Counter can be used to 
measure phase angle down to .00001 cps with an 
error less than ±0.5° or ±1 count per 100,000. 
Price -$948.00 each. Write Department ED5 for 
data. ADVANCE ELECTRONICS CO., INC., 451 
HIGHLAND AVE., PASSAIC, N. J.

CIRCLE 203 ON READER-SERVICE CARD FOR MORE INFORMATION

The unusual flexibility of Gries' die casting 
techniques may answer your small parts prob­
lems. With almost unlimited design latitude 
your designs—whether simple or complex—can 
be cast in zinc alloy, in one automatic operation.

These “AEC” 
• (Allgemeine Elek- 

tricitaets - Gesell- 
sc ha ft । moving- 
iron iust t uiiihiTs 
are of the 0.2b 
11 n*« i > i o 11 c।ass.

yi Both ammeters 
and voltmeters 
are available in a 

, variety of ranges 
(and in multi­

range units) from 30/60ma to 6 amp, and 15/30/75v 
to 150/300/450/600v.

Frequency range of all ammeters is d-c and 15- 
300cy; of voltmeters is d-c and 15-100cy. Units are 
available with temperature compensation for frequen­
cies to 400cy. Power consumption is low, and the 
instruments are easily read. Donald C. Seibert, Im­
porter, Dept. ED, Box 281, Wilmington, Del.

GRIES REPRODUCER CORP. ■OliliM
40 Second St., New Rochelle, N Y • Phone NEw Rochelle 3-8600

SAVE INSTALLATION TIME
with GRIEVE-HENDRY
BATCH TYPE OVENS

$98 50
Prompt quotations on □ 
specifications
Standard models to 1200'

6 Standard Models electric, oil 
and at lower cost to you becau' 
standards, thereby saving time

or gas heated Shipped promptly 
e they have been engineered to

These Ovens come to you set up ready to work just uncrate 
and make service connections to the outlets provided no instal 
lotion crew or tie up necessary in your plant Latest convenience

ncluded Write for bulletin No 1-55 

ns to your individual ,,

6 STANDARD MODELS
NO ENGINEERING CHARGES

It will pay you to check on the time and money saved by buying 
GRIEVE HENDRY Standard BATCH TYPE OVENS



Americas most 
complete line

SUPPLIES

ROTARY 
POWER

ROTARY POWER 
IS BEST 

The "clop-clop" of 
Old Bess" gave 

Grandma's buggy ride 
more vibration than the 
smooth Rotary Power 
of today's modern au­
tomobiles. ROTARY 
POWER is best for mo­
bile radio, too . . . 
and for all DC to AC 
conversion . . . smoother 
. . . more dependable.

DC TO AC CONVERTERS

For operating tape re­
corders, dictating ma­
chines, amplifiers and 
other 110-volt radio- 

audio devices from DC or storage batteries. Used 
by broadcast studios, program producers, exec­
utive;, salesmen and other "field workers".

DUO-VOLT GENEMOTORS

The preferred power sup­
ply for 2-way mobile radio 
installations. Operates 
from either 6 or 12-volt batteries. Carter Gene­
motors are standard equipment in leading makes 
of auto, aircraft, railroad, utility and marine 
communications.

CHANGE-A-VOLT DYNAMOTORS

Operates 6-volt mobile radio 
sets from 12-volt automobile 
batteries . . . also from 24, 32 
and 64-volt battery power. 
One of many Carter Dynamo­
tor models. Made by the 
world's largest, exclusive man­
ufacturer of rotary power sup­
plies.

BE SAFE ... BE SURE ... BE SATISFIED 
AC can be produced by revers­
ing the flow of DC, like throw­
ing a switch 120 times a sec­
ond. But ROTARY converters 
actually generate AC voltage 
from an alternator, same as 
utility stations. That is why 
ROTARY power is such clean 
AC, so dependable . . . essen­
tial for hash-free operation of 
recorders from DC power.

MAH COUPON for illustrated bulletin 
with complete mechanical and electrical 
specifications and performance charts. 
Carter Motor Co., Chicago 47.

। CARTER MOTOR CO. / fl Jk
■ 2664 N. Mamplewood Ave. I I jfl (((?]?
। Chicago 47, Illinois \

I
|Please send illustrated literature containing com­
plete information on Q Carter "Custom" Con- 
।verters and □ Dynamotor Powei Supplies

I NAME ..............................................................................
J Address .........................................................................

I City State

Impedance Comparator
Permits Rapid Testing RADAR TRANSFORMERS AND INDUCTORS

Impedance Com­
parator Model 1010 
gives percentage 
deviation of impe­
dance directly in 
both sign and mag­
nitude on a zero­
centered meter. 
Three full - scale 
ranges are piovid-

ed: ±5%, ±10% ±20%. The impedance limits are: 
resistance, 5 ohms to 5 megohms; capacitance, 50mmfd 
to 20mfd; inductance, 100/di to 80h. Operating fre­
quencies are lOOOcy or 10,000cy. The Industrial 
Test Equipment Co, Dept. ED, 55 E. 11th St, New 
York 3, N. Y.
CIRCLE 210 ON READER-SERVICE CARD FOR MORE INFORMATION

Glow-Tip Switches
Can be Located in Dark

Every switch in 
this firm’s “Quiette 
Light” switch line 
(“Lifetime”, “In­
terchangeable”, 
and “Junior”) can 
now be supplied 
with a radioactive 
luminous button

situated in the tip of the operating lever. These “Glow- 
Tip” buttons will glow continuously, since unlike 
fluorescent-type materials, radioactive luminuos ma­
terial is not dependent upon daylight to build up 
luminous properties. The Arrow-Hart & liegeman 
Electric Co, Dept. ED, Hartford, Conn.
CIRCLE 211 ON READER-SERVICE CARD FOR MORE INFORMATION

Dynamic Balancer 
Takes Diameters to 20"

A fully electron­
ic dynamic balanc­
er, Model 5V-6 will 
handle any rotat­
ing body from 4 
oz to 100 lb, yet 
is simple enough 
that operation can 

be learned in less than an hour. A bench model, it 
needs very little space and a minimum of fixturiza- 
tion. Within its weight-handling range, it will balance 
such units as fans, armatures, blowers, pulleys, 
crankshafts, drums, propellers, and impellers. Micro 
Balancing, Inc, Dept. ED, Herricks Rd, Garden City 
Park, N. Y.

SKILLED ASSEMBLERS AND DESIGN ENGINEERS work hand in hand to produce th« prototype 
oil-filled radar transformers and inductors for your system development projects.

SEPARATE DESIGN DEPT. AND MODEL SHOP ASSURE

Quick shipment of prototype
radar transformers

Once you’ve told us what you want, 
work begins at once. We’ve pooled 
design engineers and a team of 
skilled assemblers in a separate 
section . . . organized to deliver 
prototype oil-filled units for your 
radar experimental or system de­

velopment projects in a 
Small orders are also filled 
high-speed model shop to

hurry. 
in our 
avoid

production-line delays. There’s no 
waiting around for completion of 
larger projects. You’re assured fast 
shipment on all orders.

Progress /s Our Most Importent Product

SEND ME YOUR NEW RADAR COMPONENT BULLETIN
General Electric Co, Section B434-2 

Schenectady 5, Now York

Name................

Address

City
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WESTINGHOUSE

868, Pittsburgh 30, Pa. J-80002

Write today for your free application 
Facts Folder describing the full range of 
silicon power rectifier characteristics.These 
rectifiers are available for immediate de­
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box

High-temperature operation. Exhaustive tests have shown that 
these units are capable of operation up to 200°C with no detectable 
aging in their characteristics.

In compact design. Westinghouse silicon power rectifier (shown 
actual size above) takes only l/50th the volume of the comparable 
selenium rectifier.

In rectifier efficiency. Forward voltage drop reaches only 0.85 
volts at 40 amperes, 190°C junction temperature. Efficiency is over 
99%. Ratings up to 200 volts maximum peak inverse are available in 
four classifications: 50, 100, 150 and 200 volts.

you CAN 6E SURE...IFWèstinghouse W
CIRCLE 214 ON READER-SERVICE CARD FOR MORE INFORMATION



Terminals
Insulated with Plaskon Alkyd

Miniature and standard 
sizes of Plaskon Alkyd insu­
lated terminals are available 
from this firm. The termi­
nals, with fiberglass fillers, 
give high mechanical 
strength, arc and flame re­
sistance, and dielectric quali­
ties. Compared with ceramic 
insulators, the load life is 
greatly improved, there is 
more resistance to moisture, 
and the terminals have im­
proved temperature charac­
teristics as well as ability to

dissipate heat. Lerco Div., Lynn-Deatrick, Inc., Dept. 
ED, 501 S. Varney St., Burbank, Calif.
CIRCLE 215 ON READER-SERVICE CARD FOR MORE INFORMATION

‘dag’ Colloidal Graphite 
improves CRT performance

Rotary Switch
A 30-Point 6-Level Unit

The Type E-RVF is a 
30-point, 6-level rotary 
switch available with either 
two rows of contacts per 
level or one row of con­
tacts and one common ring 
contact. Each wiper con­
sists of two flat bifurcated 
springs, providing double 
contact surfaces at each

Coat inside walls of CRTs with a dis­
persion of 'dag’ Colloidal Graphite in 
de-ionized water to retard secondary 
emission and adsorb gases. The re­
sulting film also acts as an electrical 
conductor and a ray-focusing material.

level. These surfaces are in the foim of “feet” at the
end of each wiper spring, 
“heel” and break with a 
North Electric Co., Dept.
CIRCLE 216 ON READER-SERVICE

They make contact at the 
snap action at the “toe”. 
ED, Galion, Ohio.
CARD FOR MORE INFORMATION

Temperature Probes 
Provide High Outputs

temperature change. Probes are

High resistance 
(20,000 ohms) tem­
perature probes, 
when used with 
this firm’s “TME” 
bridge network, 
provide 5v output 
signals (without 
amplification) for 
as little as 150° 

available in varied

A ’dag’ dispersion in lacquer, 
sprayed onto exterior tube surfaces, 
dries in one to two minutes and pro­
duces a smooth, black, adherent, con­
ductive coating on any type of glass. 
Once thoroughly dried, the film is 
resistant to removal by water.

You’ll find a surprising number of 
ways to use 'dag* dispersions described 
in our free booklet on *dag’ Colloidal 
Graphite for electronics and electrical 
applications. Write for Bulletin No. 

433-P12.

CIRCLE 218 ON READER-SERVICE CARD
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DitpurslMs af molybdenum disulfide aro available 
In various carrion. We an also equipped to do cus­
tom disponing of solids in a wide variety af carriera.

configurations for measuring fluid, surface, structure, 
air, hydraulic line, cylinder head, and subminiature 
component temperatui es. Arnoux Corp., Dept. ED-4, 
Box 34628, Los Angeles, Calif.
CIRCLE 217 ON READER-SERVICE CARD FOR MORE INFORMATION

ACHESON COLLOIDS COMPANY
- PORI HURON MICHIGAN

... also ACHESON COLLOIDS LTD. /Vr • 
LONDON. ENGLAND



Audio Oscillator
A Wide-Range Lab Unit

In

1956

ELECTRONIC 
DESIGN 

will

reach 

your 

desk 

24 
times

The Model 301A Audio 
Oscillator is a compact, re­
liable, wide-range general- 
purpose laboratory audio 
oscillator. Coveringthe 
range from lOcy to l.OMc 
in five steps, the oscillator 
is packaged in a unit 
only 9-5/32" x 7-5/32" x 
8-11/16". Hum level is less 
than 0.1% of rated out­
put; and distortion is less 
than 1%. Shasta Div.,
Beckman Instruments, 

Inc., Dept. ED, P. O. Box 296, Station A, Richmond, 
Calif.
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Aluminum Inserts
For Molded Plastics

A line of stand- 
ardized alumi 
num inserts for 
molded plastics 
is offered by this 
firm. Holes are 
tapped to maxi­
mum depth for 
overall length 
with Class II

threads (to meet ASME specifications) in sizes from 
4-36 to 12-24. The outside knurl is extremely coarse, 
affording exceptional holding power against high 
torque. Yardley Precision Products Co., Dept. ED, 
48 E. Afton Ave., Yardley, Pa.
CIRCLE 221 ON READER-SERVICE CARD FOR MORE INFORMATION

Radio Noise Filter
Weighs only % oz

This small, lightweight, 
dual Pi noise filter for 
actuator motors consists 
of four 0.5mfd capacitors 
and two 0.5mh toroids, 
and is rated at 2amp 
200v d-c. It is only 7/8" 
x 7/8" x 9/16" in size, 
and weighs 7/8 oz. The 
unit brings noise level

far below MIL-1-6181 requirements throughout the
frequency spectrum. The dielectric is epoxy resin, 
for operation at 300°F. Electronic Specialty Co., 
Miniature Components Div., Dept. ED, 5121 San
Fernando Rd., Los Angeles 39, Calif.
CIRCLE 222 ON READER-SERVICE CARD FOR MORE INFORMATION
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Protected under Stoddart Patents

PRECISION

ATTENUATION

TO 3000 me!

six-position

TURRET ATTENUATOR
featuring PULL-TURN-PUSH action

FREQUENCY RANGE: de to 3000 me. 

CHARACTERISTIC IMPEDANCE: 50 ohms. 

CONNECTORS: Typo "N" Coaxial female fit­
tings each end.

AVAILABLE ATTENUATION: Any value from 
1 db to 60 db.

VSWR: 1.2 max., de to 3000 mc/s, values from 
10 to 60 db. As value decreases below 10 db, 
VSWR increases to not over 1.5.

ACCURACY: ± 0.5 db.

POWER RATING: One watt sine wave power 
dissipation.

SINGLE "IN-THE-LINE" ATTENUATOR PADS 
and 50 ohm COAXIAL TERMINATIONS

This new group of pads and terminations features 
the popular Type C and Type N connectors, and 
permits any conceivable combination of the two 
styles. For example, the two connector types, either 
male or female, can be mounted on the same atten­
uator pad, with or without flanges, so that it may 
serve as an adapter as well as an attenuator. 
Frequency range, impedance, attenuation, VSWR, 
accuracy and power rating are as designated 
above. Send for free bulletin entitled "Measure­
ment of RF Attenuation."

L______________________________________________________

STODDART AIRCRAFT RADIO Co., Inc.
G644-J Santa Monica Blvd. Hollywood 38. California • Hollywood 4-9294
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MODEL MA65 MODEL MA 640 MODEL MA 2850

INPUT 10S-125 V AC. 10,60 cycle« 190-230V AC, 30, 
60 cycles 4-wire wye.

OUTPUT 6VDC, adj. ±10% 4.5-7.7VDC, adj. 23-32VDC, adj.

LOAD RANGE 0-5 amperes 0-40 amperes 0-50 amperes

REGULATION ±1.0% for any combination of lino and load condition«

RECOVERY TIME 0.15 seconds under 
worst condition«

0.2 seconds under 
worst conditions worst conditions

SORENSEN
CIRCLE 224 ON READER-SERVICE CARD FOR MORE INFORMATION
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Directional Couplers 
Cover 225-4000Mc

Four new mod­
els of wide-band 
coaxial direction­
al couplers are 
valuable for mi­
crowave power 
monitoring and

measurement, or as fixed attenuators. Available in 
20db or 30db coupling values, each coupler covers the 
complete range of the most widely used bands: 225- 
460Me, 460-950Mc, 950-2000Mc, and 2000-4000Mc. 
The coupling variation over the frequency range of 
each coupler is less than Idb, while the directivity is 
higher than 20db over the full band. The vswr of the 
primary arm is less than 1.15 in all models. The 
Narda Corp., Dept. ED, Mineola, N. Y.

CIRCLE 225 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Rectifiers
Parts Under Constant Pressure

Cells range in 
physical size 
from 1" x 1" to 
5" x 6" and, with 
convection cool­
ing, are rated 
from 0.180amp to 
lO.Oamp per cell 
on a single-phase 

full-wave bridge basis. These ratings are in accord­
ance with the latest NEMA approved specifications 
for standard applications.

Featured is a “solid stack” assembly in which all 
mounted parts are under constant pressure provided 
by end springs. Union Switch & Signal, Div. of West­
inghouse Air Brake Co., Dept. ED, Pittsburgh 18, Pa.

CIRCLE 226 ON READER-SERVICE CARD FOR MORE INFORMATION

Coupling
Uses Collet Principle

This coupling 
utilizes a modified 
collet principle for 
instant locking and 
unlocking. When 
engaged, it is free 
to swivel, yet has
80% of 
shoulder 

plete contact with the collet fingers. This 
has been in constant service during two
testing on pneumatic and fluid applications.

the plug 
in com- 

new unit 
years of

Double-valve and straight-thru couplers are avail­
able on special order. R. S. Corcoran Co., Dept. ED, 
P. 0. Box 1404, Joliet, Ill.

CIRCLE 227 ON READER-SERVICE CARD FOR MORE INFORMATION

But why MEN over 45?

Our doctors still don’t know 
why, but if you are a man 
over 45 you are six times as 
likely to develop lung cancer 
as a man of your age twenty 
years ago. They do know, 
however, that their chances 
of saving your life could be 
about ten times greater if 
they could only detect can­
cer long before you yourself 
notice any symptom. (Only 
1 in every 20 lung cancers is 
being cured today, largely 
because most cases progress 
too far before detected.)

That’s why we urge that you 
make a habit of having your 
chest X-rayed every six 
months, no matter how well 
you may feel. The alarming 
increase of lung cancer in 
men over 45 more than jus­
tifies such precautions. Far 
too many men die need­
lessly!
Our new film “The Warning 
Shadow” will tell you what 
every man should know 
about lung cancer. To find 
where and when you can see 
this film, and to get life­
saving facts about other 
forms of cancer, phone the 
American Cancer Society 
office nearest you or simply 
write to “Cancer”—in care 
of your local Post Office.

American

Cancer

Society

Now 
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Alkj 
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369A. The holder incorporates a

CIRCLE 231 ON READER-SERVICE CARD FOR MORE INFORMATION

ALWAYS CALL LERCO FOR

955

critical

BOURNS

Power Supply
Rated to 20amps at 125vreo

electronic hardware

NOW * the name 
to specify for 

molded insulated terminals

The Model “GF” 
Universal D-C 
Power Supply con­
verts a-c to as 
much as 125v d-c, 
continuously vari­
able. Rated for 
loads up to lOamp 
continuous and 20- 
amp intermittent, 
the unit is filtered 

than 1% a-c ripple at lOamp. Special forced-to less
air cooling increases rectifier life and the margin of 
continuous operational safety. Electro Products Lab­
oratories, Dept. ED, 4501 N. Ravenswood Ave., Chi­
cago 40, Ill.
CIRCLE 230 ON READER-SERVICE CARD FOR MORE INFORMATION

Crystal Holder
For Use with Tripolar Diodes

Now you can select from three types of molded 
insulation in the new Lerco line of insulated ter­
minals, including Phenolic, Melamine, and the new 
Alkyd with fibre glass fillers. Select, too, from 
standard or miniature sizes in this most complete 
line, ready from stock for immediate delivery in 
eighteen different types. Standard Lerco insulated 
terminals are silver plated and treated to prevent 
tarnish. Other finishes available on request. All 
bases and hardware cadmium plated. High mechan­
ical strength, outstanding arc and flame resistance, 
and excellent dielectric constant are guaranteed.

The miniatur­
ized crystal hold­
er, SL-101, is for 
use with the new 
Sylvania Tripo­
lar crystal dio­
des, types 1N358, 
1N369, and 1N- 
broad-band bead, 

which provides a minimum bandwidth of 1 to 12.4kMc. 
When it is terminated in a matched load, the maxi­
mum vswr is 1.6 over the specified frequency range. 
Input is a type N male connector; the output is a 
50 ohm “Microdot” receptacle. Sage Laborato ies, 
Inc., Dept. ED, 38 Guinan St., Waltham 54, Mass.

Diode clips • Terminals 
Terminal boards 
Taper pin terminals 
Stand-offs • Plug assemblies 
Inserts • Sockets 
Receptacles • Bushings 
Printed circuit hardware

CIRCLE 229 ON READER-SERVICE CARD
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Mercury Vapor Rectifier 
For High Voltage Uses

WRITE FOR 

FREE CATALOG

ELECTRONICS, Inc.
501 South Varney Street 

Burbank. Calif. • Victoria 9 5556

$
*®s

The high-volt­
age mercury vapor 
rectifier tube, type 
6693, is designed 
for high and me­
dium voltage rec­
tification. The tube 
will deliver 9amp 
up to 12kv in a

full-wave, 3-phase power supply. Three tubes, in a 
3-phase half-wave power supply, will deliver 6kv at 
9amp, using only one filament transformer. Difficul­
ties due to oxidation of the base contact surfaces have 
been eliminated. Amperex Electronic Corp., Dept. 
ED, 230 Duffy Ave., Hicksville, L. I., N. Y.
CIRCLE 232 ON READER-SERVICE CARD FOR MORE INFORMATION 
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F
To fit numerous applications, Bourns has 200 designs of miniatur­
ized, high-performance sensing instruments on file. These designs are 

either standard types, or variations made to meet critical electrical and 

environmental specifications. The pressure potentiometer designs range 

from 72 to 10,000 p. s. i. Linear motion units provide travels of y/%H to 
30”, and you can choose from a wide variety of resistance ranges.

The Instrument you need may be among these Bourns designs — 
ready for production from parts in stock. Or one of the designs now on 

our boards may meet your specs. If not, we will gladly consider devel­
oping the instrument you require. Send us your specifications — your 

problem may already be solved.

GAGE PRESSURETI7>fot®

ßoURNS LRB0RRT0R/E5
¿135 Magnolia Avenue, Riverside, California

Technical Bulletins on Request, Dept 232

CIRCLE 233 ON READER-SERVICE CARD FOR MORE INFORMATION



Interchangeable DC and Universal AC motor 
1500 Series (!’>" diameter). Horsepower: 0.02. 
Drives co axial transfer switches and actuators 
Series, split-series, shunt or compound windings.
6 to 30 volts D.C. 1 1 5 volts, 60 cycle, A.C. Torque 
up to 2 at. inch Brake and speed governor 
optional.

btiyiig snail motors? 

call
for real cooperation!

W«'ll show you a broad selection of 
standard Motordyne fractionals. Sizes 
run as small as 1 '/is inch diameters 
... power ranges from 1 /1000 to V2 
h.p. All types withstand high ambi­
ents and altitudes. If your needs are 
special, we put a veteran design staff 
at your disposal.

Dynamic Pickup
For Low Pressure Measurements

This unit measures either 
gage or differential pres­
sure in the ranges 0.00- 
0.05psi and O.OO-l.OOpsi. 
High accuracy and resolu­
tion characteristics make 
the pickup particularly 
suitable for sensitive air­
flow measurements, vac­
uum equipment studies, 
precision altimeters, and

medical research equipment. Special construction 
minimizes acceleration sensitivity. Dynamic Instru­
ment Co., Inc., Dept. ED, 28 Carleton St., Cam­
bridge, Mass.
CIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMATION

Need a complete complement*
of High Voltage Capacitors

for developmental color TV?

Phenolic Coil Form
For Printed Circuitry

This phenolic coil form, 
Type SPC, is for printed 
circuitry. It is available in 
two diameter^ with four ter­
minals each, and can be dip 
soldered after mounting.

The coil form comes com­
plete with threaded slug. The 
terminal collar is securely 
fastened to the form. The 
unit mounts through four- 

holes, as required by the number of terminals. When 
mounted, the smaller unit is 3/4" high x 0.219" diam, 
and the larger unit is 3/4" x 0.285" diam. Cambridge 
Thermionic Corp., Dept. ED, 445 Concord Ave., Cam­
bridge 38, Mass.
CIRCLE 236 ON READER-SERVICE CARD FOR MORE INFORMATION

▼ Leaders for over two years 
in experimentation with component parts for color TV, 
Jeffers Electronics has developed this first complete com­
plement of high-voltage capacitors.

Drawings and additional technical information furnished 
on request. Complete kits of high-voltage capacitors listed 
below available at nominal eost.

Each kit includes the following units:

No. 
per kit Capacity

10,000 MMFD 
2,000 MMFD

500 MMFD 
1,000 MMFD 
1,200 MMFD

Voltage 
Rating

6KV 
30KV 
30KV 
10KV 
15KV

JEFFERS

• Typical quantities proposed
Other Divisions: Speer Resistor 
International Graphite & Electrode

JEFFERS ELECTRONICS 
DIVISION

SPEER CARBON COMPANY 
Du Bois, Pennsylvania

CIRCI

Manufacturers 

of Fractional 

h.p., D.C.

Motors, 

Synchronous 
A.C. Motor», 

Induction

Motore, 
Dynamotore, 

¡avertere, 
Motor-

Tachometere.

Catalog will be sent on request.

Close engineering liaison. Starting 
with a bare idea, or your specs, 
Motordyne’s able engineering group 
will quickly design a new motor, or 
a modification ... or suggest compro­
mises that save you money. The proto­
type is developed in a few weeks. Then 
Motordyne swings promptly into man­
ufacture. Modern equipment and large 
capacity assure prompt deliveries.

Drafting Machine
Offered at Low Cost

2661 SOUTH MYRTLE AVENUE, MONROVIA, CALIFORNIA

RU This accurate, 
Swedish, drafting 
machine is offered 
at a low price. 
It is construct­
ed of cold-drawn 
steel tubing and 
accurately ma­
chined steel and 
plastic parts. It

sets and holds any angle. The protractor head 
reads from 90° through 0° to 45° with automatic 
quick-set lock every 15°: the head also locks easily at 
any desired angle between the 15° stops. Walpole Co., 
Dept. ED, 419 Babylon St., Boston 16, Mass.
CIRCLE 237 ON READER-SERVICE CARD FOR MORE INFORMATION
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ì Ä®».

NOW« 
read*5

SINO NOW
for Gata- Mlcrotran d#.
to?', inforW°*’on 
mailed

i «fh a«I lateo °”

sampling expense
wasted time1
Eliminate redesign of produc
tion equipment
Designed for guided missiles

amplifiers
temperature applications and

airborne equipment

MINIATURIZING?
Don't gamble! Use 
these field-tested and 
proven MIL-T-27 type 
designs.

many, many other uses.

teOTRUn 84-11

IMMEDIATE DIIWrY at
key Industrial Distributors!

Blvd., Rockaway Beach, N. Y.
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New 
Standard

ENGINEERS’ 
PORTABLE

Dynamic Mutual Conductance

TUBE TESTER
Test oil types of Voltage Regulator (VR) tubes. Indicates striking 
voltage, regulating voltage and current.

MODEL
539B

New, Improved Short Indicator Test 
actually measures the resistance direct­
ly in ohms.

_ . New, Low Plate and Screen Voltages 
facilitate testing of miniature or sub-
miniature tubes.

New, Heater Current Measurements to 
determine the amount of current drawn 
by the heater of a single tube or in a 
series-string.

New, Greatly Extended Micromho Range . . 600 
micromhos to 60,000 micromhos.

New, Selenium Rectifier and Germanium Diode Test.

Tests Series Heater-String (600 MA) tube«.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10525 Dupont Avenue • Cleveland 8, Ohio

CIRCLE 240 ON READER-SERVICE CARD FOR MORE INFORMATION

Versatile 
'DIAMOND H’ 

Relays
Handle Many Different Jobs

“Diamond H” Series R hermetically sealed aircraft type relays 
perform outstandingly over such a broad area that they are 
frequently used to do many different types of jobs in a given 
application. For example, they give excellent reliability in dry 
circuits yet will carry up to 10 amperes in power circuits . . . 
or even 20 amperes for reduced life requirements.

Savings inherent in uniform size and mounting arrangements 
for one relay family can be multiplied by the lower inventory 
of spare parts needed when a single model is used for two or 
more functions. Matching or surpassing requirements of USAF 
Spec. MIL-R-5757B as well as important provisions of MIL- 
R-25018, tens of thousands of Series R 4 PDT and DPDT 
relays are in use, engineered for:

Various brackets of vibration resistance from 10 to 2,000 cps, 
temperature ranges from —65° to +200° C, coil resistances 
from 1 to 50,000 ohms, operational shock resistance of 30, 40 
or over 50 “G” and mechanical shock resistance to 1,000 “G”, 
contact capacities from 350 V, D. C, 400 MA, to 10 A, at 
30 V, D. C, as well as signal circuits.

For complete information, send for a copy of Bulletin R-250.

THE HART MANUFACTURING COMPANY
210 Bartholomew Avenue, Hartford, Conn.

CIRCLE 241 ON READER-SERVICE CARD FOR MORE INFORMATION
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Variable Delay Network
Works Between Matched Impedances

Unlike tapped 
delay lines which 
must be terminated 
in a high imped­
ance at the selected 
tap, the No. 300 
Series Variable De­
lay Network pro­
vides a variable 
delay between 
matched imped­

ances. Available in ranges of 2/xsec and 2000/xsec, the 
network affords flexibility in obtaining long delays, 
with time delay proportional to angular rotation of 
the control shaft. ESC Corp, Dept. ED, 534 Bergen 
Blvd, Palisades Park, N. J.
CIRCLE 242 ON READER-SERVICE CARD FOR MORE INFORMATION

Mechanical Assemblies
Vacuum-Tight Units

This firm’s line 
of mechanical as­
semblies, which is 
comprised of spe­
cially designed 
hermetic “Vac- 
Tite” seals for 

economy and mounting security, has been expanded 
and now includes color-coded terminal plates, lock­
ring safety seals, attached bracket seals, unit headers, 
and terminal strips. These units have integrally 
glassed assembly terminals which eliminate the need 
for soldering terminals to enclosure covers. Her­
metic Seal Products Co, Dept. ED, 33 S. 6th St.. 
Newark 7, N. J.
CIRCLE 243 ON READER-SERVICE CARD FOR MORE INFORMATION

Low Pass Filter
Suppresses Radiation Above 40Mc

This low pass 
filter suppresses 
radiation of all fre­
quencies above 
40Mc, thereby re­
moving a major 
cause of TV I. It 
uses a constant K 
circuit, and is de­
signed for coaxial 
cable (52 to 72 ohms).

There is negligible insertion loss; and 35db or more 
attenuation above 50Mc. It will handle up to 200w 
of r-f power. American Electronics Co, Dept. ED, 
1203-05 Bryant Ave, New York 59, N. Y.
CIRCLE 244 ON READER-SERVICE CARD FOR MORE INFORMATION
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This new booklet 
helps you pick 
the right alloy 

for special springs
Are you designing a spring that must stay strong to 
resist fatigue and relaxation above 500°F? Above 700°F?

Do you want a spring that withstands corrosion? One 
that is non-magnetic or has special electrical properties 
at high temperature?

You'll find facts that help you in a brand new publi* 
cation, “Inco Nickel Alloy Helical Springs.”

It contains complete information, collected for the 
first time, on springs of Monel* nickel-copper alloy, 
Inconel* nickel-chromium alloy, and the age-hardenable 
Inco Nickel Alloys with favorable spring properties ... 
design data and formulae ... facts about corrosion resis­
tance . . . production and properties of spring wire and 
springs . . . heat-treatment.

Send for your free copy of this booklet — now. Just 
fill in the coupon and mail it.
•Kegistered Trademark

The International Nickel Company, Inc.
67 \\ all Street, New York 5, N. Y.

Please send me a free copy of 
“Inco Nickel Alloy Helical Springs.'

ED.11-55

Name. Title

(xmipany____________________________________________ ___

Address_________________________________________________

City____________________________ Zone_____ State
CIRCLE 245 ON READER-SERVICE CARD FOR MORE INFORMATION
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AUDIO FREQUENCY WAVEFORM ANALYSIS

ULTRASONIC WAVEFORM ANALYSIS

RF, VHF and UHF SPECTRUM ANALYSIS

MICROWAVE SPECTRUM ANALYSIS

many other analysis and

consult PANORAMIC
RADIO PRODUCTS. IMC

Shown here ore just a few of the many instruments Panoramic has

PANORAMIC

Write today for complete Catalog and 
prices. Inquiries invited for development 
of special Panoramic analyzers. •

SONIC AND ULTRASONIC FREQUENCY 
RESPONSE TRACING

Waveform Analyst

SB-8b. SA-8b, SC-8b — PANALYZOR, PANADAPTOR and

the pioneer— 
for instruments 

designed to your needs

designed to meet your needs for rapid yet accurate analysis and 
measurement. Send for Panoramic's Catalog and find out how Pano­
ramic can give you the right answer to your research, development 
and production problems. Our specialists are available for consulta­
tion without obligation.

MM—AP-1 PANORAMIC SONIC ANALYZER for Audio Fre­
quency Waveform Analysis—20 cps—20 kc.

SB-7a—PANORAMIC ULTRASONIC ANALYZER for Ultrasonic

pioneer 
thé leafier

PANORAMIC INDICATOR for RF. VHF and UHF Spectrum 
Analysis.

SPA-1—PANORAMIC SPECTRUM ANALYZER for Microwave 
Spectrum Analysis—50 me—4000 me.

SG-1— PANORAMIC SWEEP GENERATOR for Sonic and Ultra­
sonic frequency response tracing—20 cps—200,000 cps with one 

instrument.

I PANORAMIC RADIO PRODUCTS, INC. f 
" 15 S. Second Ave., Mount Vernon, N.Y., MO 4-3970

CIRCLE 246 ON READER-SERVICE CARD FOR MORE INFORMATION

here’s how to get 
the fast, precise

answers you need



Battery Charger
In Variety of Models

' The “Style EW” Bat- 
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rectifier.
Models are now avail­

able for 115v and 230v, single-phase input, and out­
puts of 0-lamp, 0-3amp, and 0-6amp for batteries of 
12v, 24v, 48v, and 120v. The Electronic Rectifier Co., 
Dept. ED, 126 Argyle St., Rochester 7, N. Y.
CIRCLE 247 ON READER-SERVICE CARD FOR MORE INFORMATION

needs 
ELECTRONIC 

and
MECHANICAL 

ENGINEERS 
in

Signal Generator
Combined With Sweep Unit

SOUTHERN
The “Sweepala- 

tor” will serve as 
a combined signal 
generator and 
sweep generator. 
It features decade 
switching, crystal 
CW or center fre­

CALIFORNIA

quencies, and wide- 
range calibrated output. Specifications include: range,
lOkc to 1.5Mc; steps, Ike in 3 decades; interpolation, 
calibrated 0-lkc; accuiacy, lOOcy; short term stabil­
ity, ±25cy; harmonic content, 3% max; output, 3v 
rms; attenuator, 3v, Iv, 0.3v, O.lv, 0.03v, O.Olv full 
scale; meter, calibrated 0-lv and 0-3v. Decade Instru­
ment Co., Dept. ED, Box 153, Caldwell, N. J.
CIRCLE 248 ON READER-SERVICE CARD FOR MORE INFORMATION

Vane Axial Fan
For Aircraft Electronic Units

This compact 
vane axial fan is 
less than 7" x 4" 
x 5-1/4". The unit 
delivers 60cfm at 
5" pressure water 
gage, and 112cfm 
at 1". It is de­
signed and built 
especially to meet 
the service re-

quirements of aircraft installations, is oil proof and 
explosion proof. Ilg Electric Ventilating Co., Dept. 
ED, 2850 N. Pulaski Rd., Chicago 41, Ill.

Unusual engineering positions in 
electrical and mechanical design of 
radar, sonar and telemetering are 
available. These positions, which are 
directly associated with our long- 
range projects for industry and for 
defense, are available at all levels.

Now nearing completion at Bendix- 
Pacific is the new Engineering Cen­
ter. With more than 100,000 square 
feet of area it represents the latest 
and one of the most complete engi­
neering facilities in the nation.

You are invited to consider becom­
ing a member of this vital engineer­
ing group — with a forward looking 
company in Southern California.

Please fill in the coupon or 
write us for complete information.

W. C. Walker, Engineering Employment Manager I
Pacific Division, Bendix Aviation Corp. w
11606 Sherman Way, North Hollywood, Calif. ■

Please send information.
I am a graduate engineer with
I am not a graduate engineer but have 
years experience.

degree.

Name.

Address.

City. Zone—State.

CIRCLE 250 ON READER-SERVICE CARDCIRCLE 249 ON READER-SERVICE CARD FOR MORE INFORMATION
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NOW 11 Ov Power Supply 
Portable, Battery-Operated Unit

Noise Free 
A.C* Power!

NEW CURTISS-WRIGHT

DISTORTION ELIMINATING 
VOLTAGE REGULATOR
• Reduces typical power line distor­

tion to less than 0.3%

• Furnishes 1.4 KVA of distortion-free 
power

• Electronically regulates 115V out­
put to ± 1 %

• Recovery time less than 1/50 cycle

• Pcovides additional 4 KVA of — 1% 
electromechanically regulated 
power

• Electromechanical time constant 
only 0.6 seconds

• Electromechanical regulator, unlike 
usual magnetic voltage stabilizer, 
introduces no distortion or phase 
shift

Here at last is the ideal solution to the 
disturbing problem of harmonics and 
low frequency noise appearing in 
115 V., 60 cps power sources. In one 
compact package, every laboratory 
can now obtain both

The “Carter- 
Pak” is a complete 
“carry-out” power 
plant in a package. 
The carrying case 
contains a 12v air­
craft storage bat­

tery, a frequency-controlled d-c to a-c rotary con­
verter, and a battery charger which can be plugged 
into any a-e outlet to replenish the battery when 
required. Output is llOv a-c for operating dictating 
machines, recorders, amplifiers, laboratory apparatus 
and similar equipment. Carter Motor Co., Dept. ED, 
2644-A N. Maplewood Ave., Chicago 47, Ill.
CIRCLE 252 ON READER-SERVICE CARD FOR MORE INFORMATION

Coil
Uses Ceramic Phenolic Covering

A ceramic phenolic covering holds both the coil and 
leads firmly in place in this unit, eliminating the need 
for terminals. Various colors may be provided in the 
covering. The OD of the ceramic form is ground to 
±0.002" to insure uniform electrical characteristics. 
The forms are silicon impregnated. All metal parts are 
alloy plated. The coils meet all applicable MIL specs. 
National Coil Co., Dept. ED, 3001 N. Main St., Sheri­
dan, Wyo.
CIRCLE 253 ON READER-SERVICE CARD FOR MORE INFORMATION

D-C Supply
1) distortion-free, regulated power 

when needed, and simultaneously
2) a large supply of electromechan­

ically regulated power for applica­
tions where normal line distortion is 
tolerable.

In addition to its general laboratory 
utility, this instrument is ideally suited 
for preventing instability and inac­
curacy in a.c. computer system null­
ing operations. Many other applica­
tions. 230 V. model also available. 
Immediate delivery. $1,689 f.o.b. 
Carlstadt, N. J. Write for details.

Component & Instrument Department

CURTISS-WRIGHT

Output Set with 2mv Accuracy

voltage change or lOOma 
50mv. Ripple is less thar
bility is better than 0.01%. John Fluke Mfg. Co., Inc., 
Dept. ED, 1111 W. Nickerson St., Seattle 99, Wash.

Designed especially for 
instrument calibration 
work, the Model 406 D-C 
Supply features high 
resolution and excellent 
stability. Coarse, fine, 
and vernier output con­
trols permit setting the 
output to within 2mv of 
the value desired over the 
entire 530v range. Regu­
lation against 20% line 

load change is 0.01% or 
Imv, and short term sta­

D CIRCLE 251 ON READER-SERVICE CARD CIRCLE 254 ON READER-SERVICE CARD FOR MORE INFORMATION
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I Q announces . ..

IMMEDIATE DELIVERY

of TACHOMETER GENERATORS
Type MG 100 (MK 16 MOD 0) (Size 18)
Type MG 110 (MK 12 MOD 0) (Size 15)

CHARACTERISTICS
Voltage excitation at 400 cps 
No load speed (min. RPM) 
Stall Torque (min. in oz.) 
Power input ( nom. watts at stall ) 
R ( nom. ohms at stall ) 
X (nom. ohms at stall) 
Z (nom. ohms at stall) 
Reff. (nom. ohms at stall)

GENERAL CHARACTERISTICS 
Voltage excitation at 400 cps 
Power input ( nom. watts at stall ) 
R (nom. ohms at stall) 
X (nom. ohms at stall) 
Z (nom. ohms at stall) 
Reff. (nom. ohms at stall) 
Output Volts/1000 rpm 
Phase Shift (nom. degrees)

Above Units may also be supplied with High impedance con­
trol windings in motor sections.

Write today for specifications and prices!

MG100 MG110
115/115 115/115

4800 4800
2.35 1.45
9.5 6.1
280 490
575 890
640 1030

1400 2200

115 115
5.4 5.4
1012 1012
1210 1210
1575 1575
2440 2440
3.2 3.2

5 5

DESIGN, DEVELOPMENT and PRECISION

EMS

INFRA ELECTRONIC CORPORATION 
ROSELAND, NEW JERSEY

CIRCLE 255 ON READER-SERVICE CARD FOR MORE INFORMATION



A NEW COST-SAVING 
FEATURE of Fafnir 

Flanged 
Instrument Bearings

D-C Power Supplies
In Wide Variety of Ratings

Simplification of housing designs is made possible by the 
addition of flanged bearings with straight outside diam­
eters in several sizes that match those of Fafnir unflanged 
or plain radial ball bearings. Now, one-size, straight 
bored housings may be planned. This new series of 
flanged bearings is available with or without shields. 
For additional information, write The Fafnir Bearing 
Company, New Britain, Connecticut.

Illustrated is a 
typical “Sei-Rex 
Reaetronic”, a 
regulated d-c 
power supply 
unit for continu­
ous output of 5- 
amp at 150v. 
Static regulation 
is ±1% from no 
load to full load. 
These units are

available from 4 to 300v capacities, current values 
from 1 to 50,000amp. Bart-Messing Corp., Dept. ED, 
229 Main St., Bellville 9, N. J.
CIRCLE 257 ON READER-SERVICE CARD FOR MORE INFORMATION

Non-Abrasive Grommets
For Aircraft and Electronic Uses

FLANGED BEARING 
NUMBERS

OUTSIDE 
DIAMETERS BORE EXTRA SMALL SERIES 

RADIAL BEARING NOS.

F33K3 .3750 .1250 33K3

F33K5 .5000 .1875 33K5

FS1K7 6250 .2500 S1K7

FS3K .8750 .3750 S3K

locations.
11617 W.
CIRCLE 258

Shamban

The Sil 154 series of non­
abrasive one-piece grommets 
are fabricated of “Kelon-T” 
(Teflon). Designed for use in 
aircraft and electronic applica­
tions to guide cables and con­
duits through bulkheads, they 
resist chemical action and heat. 
The natural slipperiness of 
“Kelon-T*’ and smooth rounded 
edges minimize abrasion. They 
can be installed easily in blind 
Engineering Co., Dept. EI).

Jefferson Blvd., Culver City, Calif.
ON READER-SERVICE CARD FOR MORE INFORMATION

Atomizer Wash 1
 PATHWAYS TO PRECISION 

The atomizer wash given to 
Fafnir Instrument Ball Bear­
ings illustrated at the left is 
typical of the extremes to 
which Fafnir will go to assure 
the maximum of consistent 
high quality. The operation 
takes place in air-conditioned 
areas where the air is slightly 
pressurized and thoroughly 
cleaned.

Write for latest catalog.

FAFNIR
BALL BEARINGS

MOST COMPLETE LINE IN AMERICA

CIRCLE 256 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Thermistor Detectors
Can Sense Infrared in 2Millisec

“Optithenn” In­
frared Detectors 
can sense infrared 
radiation in as lit­
tle as 2millisec, 
and are also 
rugged, stable, and 
long-lived devices. 
The sensitive 

elements are 0.01mm rectangular flakes of thermistor 
material. The detectors are available with standard 
silver chloride or KRS-5 windows, or with special 
windows on order. Housings are hermetically sealed 
and do not require a vacuum. Barnes Engineering 
Co., Dept. ED. 30 Commerce Rd., Stamford, Conn. 
CIRCLE 259 ON READER-SERVICE CARD FOR MORE INFORMATION
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Type 920 
1 " diamc'er 

Ten-tum Potentiometer (M’A
This unit has only one-hatt *edrós its ali-metal

Environmental conditions. A mounling-and

_____SAMPUSAVAtVABaONO»«^ m

molate line can h«'P *° v* write Fairchild
Fairchild’» "’°re Ï For more '"^^ntiometer Oivition, 
potentiometer proCorporation, Po 140.63N2.

^0* A«..».. ___

A Motor for
LOW SPEED OPERATION

If you are now manufac­
turing a product or devel­
oping a product where you 
need motion at slow speed, 
here is the motor for you. 
Hundreds of thousands 
now in use on cooking 
appliances, vending, coin 
operated, amusement, and 
advertising displays.

These AC gear motors 
are precision built and are 
being manufactured in vol­
ume for immediate deliv­
ery. For further informa­
tion, send the requirements 
of your application to us. 
Special motors are built to 
meet your new product 
needs. Write today for 
data sheet.

>N AVENUE 
WISCONSIN

Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS

CIRCI

CIRCLE 261 ON READER-SERVICE CARD FOR MORE INFORMATION
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Variable Speed Reducer 
1 /3hp Unit Weighs only 5-1/4 lb DUMONT

Microdol Brochure 
...How to use the world’s 

smallest, lightest coax
Write for our helpful free Brochure 
illustrating the world’s only 
complete line of microminiature 
Coax Connectors, Cables, Tools 
and Assemblies, including 
Mininoise Cable to reduce 
self-generated noise 99%. J

Micridot

MICRODOT 
1826 FREMONT AVENUE 

SO PASADENA • CALIF

CIRCLE 262 ON READER-SERVICE CARD FOR MORE INFORMATION

INSTRUMENT and CONTROL KNOBS 
at Interesting Prices! —no Tooling

See us for "best buys” in standard parts

Parts of hard-finish thermosetting plastic 
Readily available—often in stock

Many more models than illustrated—most in 
complete size ranges

Send for complete catalog

KURZ-KASCH«
Standard Parts Division

1422 S. Broadway, Dayton 1, Ohio
3N ^CIRCLE 263 ON READER-SERVICE CARD FOR MORE INFORMATION
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The Model 143 
“Zero - Max” infi­
nitely variable 
speed reducer has 
a constant torque 
rating of 30 in-lb 
throughout its 
speed range of true 
zero to 1/4 the in­
put speed (0-450- 

rpm with an 1800rpm input speed). At about 400 
rpm it is lated at l/3hp. Speed can be changed while 
running. Heat is not developed at zero speed. It 
weighs 5-1/4 lb. Reveo, Inc., Dept. ED, 2 E. Franklin 
Ave., Minneapolis, Minn.
CIRCLE 264 ON READER-SERVICE CARD FOR MORE INFORMATION

Tube Test Kit
Takes All Radio and TV Tubes

Tube Tester Kit 327A 
will test all tubes in use 
in all current-model radio, 
FM, and TV sets, includ­
ing color TV. Free point 
selector system circuitry 
protects against obso­
lescense, and double fuse 
protection for both the 
meter and transformer 
gives protection against 
damage. The tester pro-

vides for reactivating picture tubes. General Elec­
tronic Equipment Co., Dept. ED, Mantua and Glen­
dale Sts., Easton, Pa.
CIRCLE 265 ON READER-SERVICE CARD FOR MORE INFORMATION

Adapter Nut 
With Floating Lock

This adjustable “Glenlock” 
adapter nut with a “floating 
lock” has been used on pro­
duction by one of the “big 
three” auto companies for over 
a year and is now available 
to industry. The “floating lock” 
is hinged into the nut itself 
by peening, so it cannot come 
off. Yet it is a separate piece 
that moves freely in locking 
and unlocking. They lock over 
milled drift slats or flats. The 
J. C. Glenzer Co., Dept. ED, 
Ferndale, Mich.
CIRCLE 266 ON READER-SERVICE CARD

'type 
lRT3

NOVI
N O

MICAS 
• 

N O 
CERAMICS 

• 
N O

PAPERS

ONE TYPE REPLACES 
ALL THREE

TO
HANDLE

600V - 1OOOV - 15OOV 
OPERATING MIN.

★ I25°-I5O°C OPERATING TEMP.
★ HIGHLY MOISTURE PROOF
★ IDEAL FOR PRINTED CIRCUITS
★ NON-INDUCTIVE • CEMENTED COATED 

PLASTIC FILM

The Greatest Advance 
yet made in small 

capacitors
ANOTHER DUMONT First DESIGNED
BY DUMONT ENGINEERS . . .

Send for Descriptive Bulletin #6o Novo.

DUMONT AIRPLANE & MARINE INSTRUMENTS Inc.
OFFICE FACTORY

15 William Street Clearfield
New York 5, N. Y. Pennsylvania

SALES REPRESENTATIVES
George Brent

P.O. Box 911
Pittsburgh 30, Pa.

J. G. Bucher & 
Associates 

205 E. First St. 
Rm. 6, Dayton 2, 

Ohio

Engineering 
Services Co.

6635 Delmar Blvd. 
St. Louis, Missouri 

R. B. Dillon

Frank A. Emmit Co. 
2837 W. Pico Blvd. 
Los Angeles 6, Cal.

Haggerty-Ludwig 
23525 Woodward

Ave.
Ferndale 20, Mich.

Roland R. Hitchens 
323 Homestead Av. 
Haddonfield, N. j.

J. Duncan How, 
Inc.

Rm. 445 Statler 
Office Bldg. 
Park Square 

Boston 15, Mass.
Knoblock & Malone 
4000 W. North Av.

Rm. 322 
Chicago 39, III.

John J. Kopple 
Assts.

9 W. Prospect Av. 
Mt. Vernon, N. Y.

R. J. Miller 
45 W. Golf View 

Rtf.
Ha vers town, Pa.

Jim & Dave 
Packard 

P.O. Box 15234 
Houston, Texas

Reed-Tollefson 
Corp.

Brighton Station 
Box 7 

Rochester 10, N.Y.
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107
FOR MORE INFORMATION



108

inp above curve shows the maximum va. and watt loss 

of El 1 29 gauge Orthosil 3X laminations.

As a lamination user, you will want 
to know that guaranteed maximum 
va. and core loss is available for 
standard EI transformer laminations 
and that you can correlate the figures 
for your own applications.

This valuable information is of­
fered exclusively by Thomas & Skin­
ner. For several years, Thomas & 
Skinner has accumulated data on 
standard EI laminations. Based upon 
an analysis of this information, T&S 
has established maximum va. and 
maximum core loss values of each EI 
lamination at 1,000 and 10,000 gauss, 
60 CPS.

A MATERIAL CERTIFICA­
TION is furnished with each ship­
ment of T&S laminations, and gives 
test figures for both core loss and ex­
citing current on each heat annealed.

This CERTIFICATION attests that 
each shipment meets the specifica­
tions set by the customer.

To you — as a lamination user — 
these test figures mean elimination of 
need for retesting, adding up to im­
portant savings in your production.

WRITE TODAY for Technical 
Bulletin DMF-1 giving test details 
and tables showing core loss and 
maximum va. Also request new 40- 
page Bulletin No. L-355 (illustrated 
below), on special and standard 
laminations.

SPECIALISTS IN MAGNETIC MATERIALS
Permanent Magnets Laminations and Wound Coro»

1157 E. 23rd STREET, INDIANAPOLIS, IND.
CIRCLE 268 ON READER-SERVICE CARD FOR MORE INFORMATION



Characteristic-Curve Tracer
For Vacuum Tube Analyses

Tho Type 570 Charac­
teristic-Curve Tracer dis­
plays families of charac­
teristic curves calibrated 
to permit current and volt­
age readings directly from 
the screen. Features in­
clude: curves per family 
adjustable from 4 to 12; 
ability to plot, six different 
characteristic curves (Ep- 
Tp> Eg-Ip, Ep-Ig2, Eg-Ig2, 

Ep-Ig, and Eg-Ig), and a variety of ranges. Tektronix, 
Inc., Dept. ED, P. O. Box 831, Portland 7, Ore.
CIRCLE 269 ON READER-SERVICE CARD FOR MORE INFORMATION

Thyratron Tube Analyzer
Provides Actual Operating Circuit

With this unit, a

arc drop voltmeter provides

thyratron actually 
functions in an oper­
ating circuit with me­
ters indicating operat­
ing points, permitting 
quick comparison with 
tube manufacturer’s 
specifications and 
curves, and automatic 
indication of critical 
grid volts. An average 

direct indication. Alec-
trie Manufacturing Co., Dept. ED, 7842 39th Ave., 
Kenosha, Wis.
CIRCLE 270 ON READER-SERVICE CARD FOR MORE INFORMATION

Set Screw 
Slabbed Type for Flush Mounting

“Flush-Lok” slab bed­
head set screws are for ap­
plications in which the slab 
portion cannot extend be­
yond the tapped hole. In 
addition, there is a posi­
tive locking action that is 
effectively retained in all 
positions. Also, being flush 
with the surface, the screw 
becomes practically tamp­
er-proof as well as resistant

NAGGING 
WIFE 

MAV SAVE 
YOUR UFE

IF YOU ARE OVER 45 
and your wife keeps insist­
ing that you should have 
two chest x-rays every year... 
don’t blame her. Thank her! 
Semi-annual chest x-rays 
are the best “insurance” you 
can have against death from 
lung cancer.

The cold fact is that lung 
cancer has increased so 
alarmingly that today you 
are six times more likely to 
develop lung cancer than a 
man of your age 20 years 
ago. Our doctors know' that 
their chances of saving your 
life could be as much as ten 
times greater if they could 
only detect lung cancer be­
fore it “talks”... before you 
notice any symptom in your­
self. That’s why wtc urge you 
to make semi-annual chest 
x-rays a habit—for life.

To see our new life-saving 
film “The Warning Shadow” 
call the American Cancer 
Society office nearest you or 
simply write to “Cancer” in 
care of your local Post Office.

American 
Cancer 
Society

to accidental removal. A special wrench is provided 
to use when removal is desirable. Set Screw & Mfg. 
Co., Dept. ED, Main St., Bartlett, Ill.
CIRCLE 271 ON READER-SERVICE CARD FOR MORE INFORMATION
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Details on a

CIRCLE 274 ON READER-SERVICE CARD FOR MORE INFORMATION

f

Tolerance Indicator

Total weight only .47 oz.

CIRCLE 273 ON READER-SERVICE CARD FOR MORE INFORMATION

M j.s. Staedtler, inc
HACKENSACK, NEW JERSEY

CIRCLE 275 ON READER-SERVICE CARD FOR MORE INFORMATION
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Balance point; located IT' Iron 
tip ior perfect pencil balance.

Brass tip; 6 bands ol 
serrations prevent slipping.

Spring,- 2" long, made of fine 
steel for proper tension control 
of clutch mechanism.

------- Housing; kiln-dried cedar for 
Ught-but-sturdy construction.

------ Mars-Lumograph lead; ribbed 
to hold securely. Does not 
flake or smudge; so opaque. 
inking-in is unnecessary.

------ Wars Technico tubular brass 
insert; houses the lead. 
Threaded at base for positive 
locking of clutch mechanism 
in place.

If you need a special component, send a brief statement 
of your specifications addressed to Bulletin Board, Elec­
tronic Design, 19 E. 62nd St., New York 21, N. Y. Include 
your complete address.

1955
CIRCLE 272 ON READER-SERVICE CARD 
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INCE

RELAYS

BETTER
PENCIL

(MARS TECHNICO with 
Mars Lumograph lead)

Mars Technico clutch mechanism; 
made of brass for longer life. 
Noiseless, smooth working, 
almost frictionless. Serrated 
to lock lead in place.
Grips 0.3" of lead.

U-Clamp
Eliminates Tying of Wires

A U-Clamp of­
fered by this firm 
is molded of type 
FM 10001 Nylon 
and will withstand 
constant operation 
at 250°F. Known 
as the Type 201, it 
eliminates tying 
and facilitates 
quick changes in 
the routing of wires.

The clamp is a two-piece assembly consisting of a 
U shape and keeper plate. The U shape is serrated 
and designed for permanent attachment to a chassis. 
The keeper is pushed over the ends of the U and 
comes to rest in the proper position for retaining the 
wires firmly in place. To change, add, or remove 
wires, the ends of the U are simply pressed toward 
each other and the keeper is removed. Dakota Plastics 
Co, Dept. ED, 810 N. Mayo Ave, Compton, Calif.

Mars Technico push button; 
for instantaneous release 
or adjustment ol lead; with 
brass lead-sharpener, recessed 
in push button; easily removable. 
Keeps lead sharpened 
without spreading graphite 
dust in work area.

Mars-Lumograph lead; Until 
graphite meticulously graded 

from EXB to UH (18 degrees! 
lor better reproduction

Unique brass cap at top, prevents lead
from falling out when clutch mechanism is released.

For Testing of R-L-C Components
The FT-KZS 

Tolerance Indica­
tor permits rapid 
testing of resistors, 
capacitors, and in­
ductors by com­
parison with an 
external standard. 
Direct readings in 
per cent are given 
on a 4" meter with 

four tolerance ranges providing sensitivities as high 
as 2.5% full scale. The wide range of measurements 
include 10 ohm to 1 megohm, lOmmfd to Imfd, and 
100^h to 2mh with an accuracy of ±5% of full scale. 
With a separate accessory meter, sensitivity of 0.01% 
division is available, equivalent to 0.5% full scale. 
Size is 12-1/2" x 9" x 9", and weight is 15 lb. The 
unit is self-contained and easily portable. Instrument 
Div, Federal Telephone and Radio Co, Dept. ED, 
100 Kingsland Road, Clifton, N. J.

at all good engineering and 
drawing material suppliers.

Action on Standard Items. Choose from a wide variety of 
in-stock relays, available for immediate shipment from 
Burbank or Chicago. Light-weight, small and precision- 
built, ADVANCE relays stand up under rugged service. 
They’re specified by major manufacturers the country over.

Action on "Specials." When you need a specially designed 
relay, ADVANCE will work closely with your engineers to 
determine accurately what’s needed... develop it in 
minimum time. You’ll find us ready to cooperate with 
you on any relay problem.

Action on Producing Relays. There’s manpower here to build 
your relays right...on time...and at the lowest prices 
consistent with top quality. It’s our aim to help keep your 
production rolling... your products operating dependably. 
Whatever your relay problems—call ADVANCE for action.

ADVANCE ELECTRIC AND RELAY CO. 
AN ELGIN NATIONAL WATCH COMPANY AFFILIATE 
2435-M NORTH NAOMI STREET, BURBANK, CALIFORNIA

Sales Representatives in Principal Cities of U.S. and Canada
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Inductances
With Indented Turns for Tapping

MINIATURE

BRUSH ELECTRONICS COMPANY

CIRCLE 280 ON READER-SERVICE CARD FOR MORE INFORMATION
CIR(

ing. many as

speed output cut costs

BULB

is obtained by gating a single

CIRCLE 276 ON READER-SERVICE CARD FOR MORE INFORMATION
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Division of
Grvttt Corporation

NEW FULL-TRACK REDHEADS 
FOR PROFESSIONAL RECORDING

as many as 17 taps added 
is spot-welded to a single

Ganged Potentiometer 
Up to 17 Taps Per Section

Pulse Delay Generator 
With 0.1/¿sec Increments

Helipot Corp., Dept. ED, 916 Meridian Ave., South 
Pasadena, Calif.
CIRCLE 278 ON READER-SERVICE CARD FOR MORE INFORMATION

BALLAST 
REGULATORS

rately generated train of pulses spaced 1.0/isec apart. 
Orbitran Co., Dept. ED, Lakeside, Calif.
CIRCLE 279 ON READER-SERVICE CARD FOR MORE INFORMATION

PRINTED CIRCUITS 
can simplify your design...Ampeiite Regulators are designed 

to keep the current in a circuit 
automatically regulated at a defi­
nite value (for example, 0.5 amp). 
For currents of 60 ma. to 5 amps. 
Operates on A.C., D.C., or Pulsating 
Current.
Hermetically sealed, light, compact, 
and most inexpensive.

Mote Engineers on A N and civilian protects are proving

The Series Y 
“Helipot” precision 
potentiometer is a 
single, continuous- 
rotation component 
designed for servo 
or bushing mount-

BETTER THINGS FOR BETTER LIVING 
...THROUGH CHEMISTRY

CIRCLE 281 ON READER-SERVICE CARD FOR MORE INFORMATION

Now full-track magnetic recording heads join the famous 
Brush Redhead series. Designed for the best m professional 
recording, these heads provide improved signal to noise 
ratio and greater dynamic range. Uniform track width and 
a X mil gaP assure faithful reproduction over an extended 
frequency range. Separate full-track heads for recording, 
reproducing and erasing are available. For information on 
the complete line of Brush magnetic heads —single and 
multi-channel — write Brush Electronics Company, Dept. 
J-ll, 3405 Perkins Avenue, Cleveland 14, Ohio.

14 sections may be 
ganged on a com 
mon shaft during 
manufacture, with 

to any section. Each tap 
turn of resistance wire.

The 1000-A is 
a precision vari­
able time delay 
generator which 
provides a posi­
tive pulse vari­
able in delay in 
increments of 0.1 
/¿sec. The delay 

pulse from an accu-

Amperite Regulators are the *>implest, most effective 
method for obtaining automatic regulation of current or 
voltage. Hermetically tealed, they are not affected by 
changes in altitude, ambient temperature (—55° to 
+ 90 C), or humidity. Rugged; no moving parts; 
changed as easily as a radio tube.

Write for 4-page Technical Bulletin No. AB-51

Thermostatic 

DELAY RELAYS
Provide delays ranging from 2 to 150 seconds. 
MOST COMPACT, HERMETICALLY SEALED

“Air Dux” air­
won ml indue 

q« Hu»«-«-, offer lU"
features 

111si«.», -,vi‘
I ci .;•! 11 ' J H:;

" Hl'CliHU »It»' 

।11111 ii/1_ ib'

W -V m .unis of r-1
trans mission 
equipment. They 

may be made with a change in the pitch of the wind­
ing for higher Q’s, and they have indented alternate 
turns that can be utilized for greater ease of tapping. 
Illumitronic Engineering, Dept. ED, 680 E. Taylor, 
Sunnyvale, Calif.
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• Actuated by a heater, they 
operate on A.C., D.C., ox 
Pulsating Current.

• Hermetically sealed. Not af­
fected by altitude, moisture, 
or other climate changes.

• Circuits: SPST only — nor­
mally open or normally 
closed.

Amperite Thermostatic Delay 
Relays are compensated for 
ambient tomporcturo 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 — very inexpensive!
TYPES: Standard Radio Octal, and 9-Pin 
Miniature.
PROBLEM? Send for Bulletin No. TR-81

Also — a new line of Amperite Differential 
Relays — may be used for automatic over­
load, over-voltage, under-voltage or under­
current protection.

Eliminate wires! With Du Pont Conductive 
Coatings, you can print circuits for capacitors 
and couplings: for static shielding to replace 
foils and cans; for resistors and solder seals. 
Streamline your designs in television sets and 
radios, electronic equipment, meters and switch­
boards.

Coatings are easily applied by spray, brush, 
dip or stencil on metals or non-conductors. Fit 
right into high-speed assembly-line operation. 
Save you money. For up-to-date, descriptive 
bulletin write to: E. I. du Pont de Nemours 
& Co. (Inc.), Electrochemicals Department, 
Wilmington 98, Delaware.

.. DU PONT
; J CONDUCTIVE COATINGS

—Best for printed circuitsl
k <P®>

AMPERITE

BRUSH

ONLY

In Canada Atlas Radio Corp 560 King St Toronto 2B

VOLTAGE OF 24V
BATTERY 6 CHARGER

VARIES APPROX

amperite
REGULATOR

IMPERITI 
DELAY 
RELAY

MPERITE CO. Inc., 561 Broadway, New York 12, N. Y

DELAY RELAYS 
and

BALLAST REGULATORS



When you have a transformer problem, call on

FY

ON
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WECKESSER COFree samples • write
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Light-weight non­
conducting support 
for wiring, tubing, etc. 
In Stock '/i6 to
1 Yi" Dia.

Where a higher hot spot is permissible, you can 
reduce the ounces and the inches of your transformers 
by % to ¥i.

5253 N. Avondale Avo. • Chicago 30, III.
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f SUui Company 
WOLLASTON (QUINCY) 70, MASS. 

BRANCH OFFICES: buffalo . CHICAGO 
DALLAS • DETROIT • INDIANAPOLIS
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I ELECTRONICS AND TRANSFORMER CORPORATION | 

Dept. ED-11, Caledonia, N. Y.

Can you make your 
transformers smaller, lighter, 
with Class C encapsulation?

How? With silicone rubber encapsulation. This allows 
operation in the 160°C. to 200°C. range at a reduced 
size.

Silicone rubber encapsulation is one of the many 
services available to the communications industry 
at Caledonia. (We provide Class C transformers open 
and in cases, too.) All encapsulation is done in our 
plant.

For help with this problem, and others involving 
transformers and related electronic assemblies, con­
tact Caledonia.
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molded
Wack 

screws 
and nuts
Insulate and Fasten 
without bushings, 
washers, etc. 
In Stock 6-32, 
8-32, 10-32.

Magnetic Amplifiers
A Wide Range of Stock Units

Stock units are avail­
able over wide ranges of 
impedance, power gain, 
response time, and supply 
frequency. Toroidally 
wound reactors are used 
throughout, and the units 
are available in hermeti­
cally sealed cases or plas­
tic - encapsulated forms.

The Type 402, illus­
trated, is a two-stage am­

plifier. Power gain is 2,000,000; input impedance 200 
ohms; load impedance 3000 ohms; supply frequency 
400cy at 115v, and response time 1 sec. All necessary 
rectifiers are self-contained. Ilycor Co., Inc., Dept. 
ED, 11423 Vanowen St., N. Hollywood, Calif.
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Glow Transfer Register
Permits Preset Counts to 1 Billion

The GT-6 Glow 
Transfer register 
is used in conjunc­
tion with this firm’s 
Model 200 Scaler. 
The register is ex­
ceptional in that a 
preset count of any 
number from 10 to

a billion may be selected. Radiation Instrument De­
velopment Laboratory, Dept. ED, 2337 W. 67th St., 
Chicago 36, Ill.

Voltage Regulators 
Employ Mag-Amps

A line of magnetic 
amplifier voltage reg­
ulators is built by 
this firm to customer 
specifications. The 
typical unit illusitrat- 
ed takes a 120v sin­
gle-phase 400cy input 
and delivers a d-c 
output of 15-150v at 
0.05 - 0.50amp (to 
fields of exciter); 
va rating is 50; volt­

age adjustment is ±10%, and regulation accuracy is 
±1%. Dimensions are 13" x 11" x 10"; weight is 
35 lb (approx). Perkin Engineering Corp., Dept. 
ED, 345 Kansas St., El Segundo, Calif.

multiplies
fastening efficiency

3 by

Tubular's Multi-Head Riveters can automatically feed 
and set six or more rivets simultaneously, depending 
upon the dimensional limits of the assembly. They in­
finitely simplify and speed up complex assembly fasten­
ing. Basic machines positioned to meet your present 
needs . . . economically re-positioned when require­
ments change. Feed and set rivets from ¥% to ¥V 
diameter — all alike or all different. Machine shown 
sets four rivets at a time, assembles 475 units per hour, 
reduces fastening costs about 50%.
You can benefit from Tubular's 85 years of fastening ex­
perience ... rapid delivery from ample stocks of rivets 
... competent, confidential engineering counsel. Send 
blueprint or sample assembly to Tubular today.

J LOS ANGELES . NASHVILLE . NEW YORK CITY 
PHILADELPHIA • ST. LOUIS • SAN FRANCISCO 

your local classified directory for phono numbers.
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REVERE ROLLED Printed Circuit Copper

diametersscrews,

1/8" to 1/2'
are
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f; cap and set 
manufactured

A complete line of mini­
ature hex-socket cap and

Cap and Set Screws 
Miniature Hex-Socket Types

screws 1 
in both

Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton

Dept. ED, 588 Commonwealth Ave., Boston, Mass.
CIRCLE 195 ON READER-SERVICE CARD FOR MORE INFORMATION

x 6" for relay rack mounting. Epsco, Inc.

coarse and fine

and Joliet, III.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 

Sales Offices in Principal Cities, Distributors Everywhere.

Audio amplifier unit by Photocircuits 
Corp., Glen Cove, N. Y., using Revere 
Rolled Printed Circuit Copper.

from No. 0 through No. 3, 
is now produced by this 
firm. Lengths run from

Delay Line
With 5,000/isec Overall Delay

Model DL 0510- 
400/125 Delay 

a

W i-orrelation moas-

waveform analysis 
covering sub-audio 
and audio frequen­

cies. Overall delay is 5000/isec. Characteristic imped­
ance is 510 ohms.

Taps are available on this unit every 40p.sec. 
Calibration accuracy at each of 125 taps is ±0.1ju,sec, 
and insertion loss is 1.7db. Cut-off frequency is 9kc, 
and phase linearity is ±1% up to 5kc. The unit size

Tape Resistor Kit
Povides MIL-R-11A Ratings

■
 Designed for lab­

oratory use in ex­
perimental or de­
velopment work 
involving the use 
of tape resistors, 
the Type RNP-1C 
Kit includes 10 
each of the 49 

standard M1L-R-11A values from 100 ohms to 1

megohms, inclusive, in 10% tolerance. The entire kit
is packaged in a eompartmented case of heavy-gage 
polystyrene plastic. Hansen Electronics, Dept. ED, 
7117 Santa Monica Blvd., Los Angeles 46, Calif.
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• Now that Revere Rolled Printed Circuit is available, nothing need 
deter you from switching to printed circuitry. This copper is supplied 
to laminators in standard coils of 350 lbs., in widths up to 38", and 
in .0015" and .0027" gauges, weighing approximately 1 oz. and 
2 oz. per square foot.

High in conductivity, uniformly dense through and through and 
side to side, Revere Rolled Printed Circuit Copper is easily etched 
and soldered.

When ordering blanks from your laminator, specify Revere Rolled 
Printed Circuit Copper.

REFERS
COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N. Y. series, unified threads, ex-

* cept No. 0 and No. 1 diam-
eters, which are standard 
in fine series only. Allen 

Mfg. Co., Dept. ED, Hartford, Conn.
CIRCLE 197 ON READER-SERVICE CARD FOR MORE INFORMATION



SIS

ize CIRCLE 294 ON READER-SERVICE CARD FOR MORE INFORMATION

ise

ge

CIRCLE 295 ON READER-SERVICE CARD FOR MORE INFORMATION

>m

EMICONDUCTOR PRODUCTSTIONAL
Write for your copy of detailed operating characteristics

CIRCLE 296 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 297 ON READER-SERVICE CARD FOR MORE INFORMATION

November 1955ELECTRONIC DESIGN

National Semiconductor's new silicon power rectifier is designed to provide high 
power output and reliability in the extremely high temperature ranges.

The rectifier is housed in a rugged, shock and vibration resistant case measur­
ing only 1 Vs" diameter and 1 Va" high. Including threaded mounting studs, the 
unit measures approximately two inches. Total weight is 4 ounces. The light 
weight, compact design and stable peak inverse voltage characteristics at high 
temperatures makes this unit especially adaptable for use in supersonic aircraft 
and guided missiles.

930 Pitn«r Avenu«, Evanston, lllineis Phon«: Davis 8-0800

Miniature Oscillograph 
Has Precision of Larger Units

- «.... ■> A line of therm­
ometer/ thermostat 

,---------- -———sets is offered spe­
cifically for preci­

--- s i o n temperatu re 
control systems. 
The thermostats 
are 90° angle form, 
stem immersion 
type. Three stand­

ard models are offered, pre-set for operating tempera­
tures of 125°, 190°, and 265°C, respectively. Preci­
sion Thermometer and Instrument Co, Dept. ED, 
1434 Brandywine St, Philadelphia 30, Pa.

Sequence Timer 
Has 10 Stages

M 'flU 'Phis timer, for 
u>«' hi l In- control 
li<<<_ <•! a Mipnnci 

A Y - I H ul PVi'hh. rutltHIII'

B E |n thyra

p ' ron •o”1 rolled 
“ time-delay circuits.

The length of de­
lay of each stage can be varied from 10 millisec to 
2sec in 10 steps. Each stage may be controlled either 
automatically or manually by the use of switches on 
the front panel. Any of the 10 stages can be switched 
in or out of the sequence at will. Chicago Electronic 
Laboratories, Dept. ED, 1214 W. Madison St, Chi­
cago 7, 111.

■ This cathode­
ray oscillograph. 

I BBHISBRBI T\pe 331. is par*
I; *..111«.I
I i”' ’’ "r

’■ "1'
scrvicim» i-I manyIjSEM types of electron­
ie computers, as 

wtMl Kk well as n varæ^y 
of other equip­
ment. The instru­

ment weighs only 19 lb. Allen B. DuMont Labora­
tories, Inc, Dept. ED. 750 Bloomfield Ave, Clifton, 
N. J.

a silicon 
power rectifier 

with an overall dimension 
off only two inches that will 

operate at currents in excess



A single test to 
check your own 
findings — or a 
complete qualifi­
cation series to 
satisfy your cus-

Government

INSTRUMENTS

EQUIPMENT

PARTS

COMPONENTS'■ • <7 v - :
MATERIALS

Z7 laboratories
Mithin /0rganization
To do your testing, E.T.L. maintains thirteen separate well 
equipped, fully staffed laboratories in these fields:

Electronic* 
Environmental 
Electrical 
Chemical

Mechanical 
Physical 
Photometric 
Radiometric

Photomicrographic

Radioactive 
Spectrophotometric 
Ultrasonic 
X-ray

In the Electronic field, for instance, measurements and
determinations can be made over extreme high and low 
range of parameters for the usual characteristics such as 
Capacitance, Resistance, Frequency (including the micro­
wave region), Power, Power Factor, Interference, etc. Quali­
fication Tests can be made to Military Specifications such as:

ASESA List No. 100 
MIL-E-5272 
MIL-E-5400 
MIL-E-8189 
MIL-I-6181
MIL-STD-108
MIL-STD-202 
MIL-L-770 
MIL-L-25412

Electronic Parts and Materials 
Electronic Equipment, Aeronautical 
Electronic Equipment, Airborne 
Electronic Equipment, Pilotless 
Electronic Equipment, Interference

Radioactive Material
Luminescent Material—Fluorescent

E.T.l. Services are independent, impartial, and as confi*
dential as your own. Using E.T.L. Services is like finding 
extra trained talent and extra test equipment without add­
ing to your payroll or capital investment.

A detailed list of services and facilities 
will be supplied on request

or 60 Years

ELECTRICAL TESTING LABORATORIES, INC.
2 EAST END AVENUE • BUTTERFIELD 8-2600 • NEW YORK 21. N. Y.
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5mm Equipment
For Frequency Range of RG-98/U

S

A complete line 
of 5mm equipment, 
operating over the 
full waveguide fre­
quency range of 
the RG-98/U wave­
guide (50.00-75.- 
OOkMc), has been 
made available by 
this firm. A slotted

ALLIED’S
COMHEYE 324>PAGE

1956 CATALOG
St ND FOR IT!

section, flap attenuator, tunable detector mount, E/H 
tuner, frequency meter, termination, sliding short, 
horn, harmonic generator, bends, tees, transmission 
line stand, klystron tube mount, and power supply 
are available. Equipment is also available for RG- 
97/U waveguide. Electronics & X-ray Div., F-R 
Machine Works, Inc., Dept. ED, 26-12 Borough Pl., 
Woodside 77, N. Y.
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1 O-Speed Timer
Operates at 1 rpm to 1 rev/month

This tidier and pro­
gram control instrument 
is offered at very low cost. 
It provides 10 instantly 
selected speeds which 
move a cam or program 
disk in one revolution per 
every 1, 5, or 15 minutes; 
1, 4, or 12 hours; 1 or 
2-1/3 days; or 1 or 4

weeks. A pick-up gear is merely slid along its shaft
to the speed desired. Gorrell & Gorrell, 
Haworth, New Jersey.
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Voltmeters
Accurate to Ÿ2 %

VOLTS

This

Dept. ED,

INFORMATION

line of d-c
Expanded Scale 
Voltmeters for 
panel mounting is 
accurate to 1/2% 
of input voltage. 
The meters offer a 
linear scale which 
includes only the 
useful portion of

the scale; the rest has been entirely eliminated to 
give highest readability. Arga Div., Beckman Instru­
ments, Inc., Dept. ED, 220 Pasadena Ave., South 
Pasadena, Calif.

L

your buying guide to the world’s largest stocks 
of ELECTRONIC SUPPLIES FOR INDUSTRY

Here’s how to simplify and speed all your purchasing of 
electronic supplies and equipment: send your orders to 
us for fast shipment from the world’s largest stocks of 
electron tubes (all types and makes), transistors, test 
instruments, audio equipment, electronic parts (trans­
formers, capacitors, controls, etc.). Our expert Industrial 
supply service saves you time, effort and money. Send 
today for your FREE 1956 ALLIED Catalog—the com­
plete Buying Guide to the world’s largest stocks of quality 
Electronic Supplies for Industrial use.

one complete
dependable source 

for Everything 
in Electronics .

ALLIED RADIO
100 N. Western Ave., Dept. 69-L-5 

Chicago 80, Illinois MMI

Iti
J
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Gurley Standard Binary Code Discs
Now Available in Four Versions

Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups.

Containing concentric zones of information in the gray (re­
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65,536 
on special designs!).

Four coatings are available: "Type T”— photoengraver’s glue 
with colloidal (black) silver, essentially grainless; "Type R” with 
etched metal coating, for reflectivity and transmission contrast; 
"Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and "Type C”—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. Write for Bulletin 7000.

W. & L. E. GURLEY • 525 Fulton Street, Troy, N. Y.
GURLEY since 1845

S

S

CIR

C

E
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the operator during test.

DURANT MANUFACTURING CO
CIRCLE 306 ON READER-SERVICE CARD FOR MORE INFORMATION

Representatives in Principal Cities

4
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SIMMONS FASTENERS

PRODUOTIMETERS

ALLOY METAL WIRE DIVISION

193 S. Water St. 
Providence 3, R I.

1993 N Buffum St. 
Milwaukee 1, Wit.

signed for detailed observation of data or complex 
signals. The console makes them easy to use for data 
plotting, production test, wave form analysis, and 
display applications. Electromec, Inc., Dept. ED, 
3200 N. San Fernando Blvd., Burbank. Calif.

Quick-Lock • Spring-Lock • Roto-lock • Link-tock • Dual-lock

SIMMONS FASTENER CORPORATION J
1763 North Broadway, Albany 1, N.Y,

Predetermined Counter 
(CLOSES SWITCH AT END OF PRE-SET COUNT]

PREVENTS COSTLY OVERRUNS
This SMAIL, COMPACT Product!meter has hundreds of 
applications in all phases of industrial production. Make 
exact production runs to any predetermined count you set. 
Extremely rugged, fast and accurate the "SP” Producti- 
meter will eliminate wasteful over- or under-runs. It will 
turn on a light, ring a bell or stop the machine. Available 
in ROTARY or STROKE models.

Send *<*

CIRCLE 305 ON READER-SERVICE CARD FOR MORE INFORMATION 
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1 Ulf D \ H* K’ PORTER COMPANY, INC. I||^| \ Prospect Park, Pennsylvania
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A-C Power Source
With Frequency Accurate to 0.001 %

The “Invertron” 
is designed to pro­
vide a-c power out­
puts of exceptional 
stability and accu­
racy. Units are 
available in a series 
of models that pro­
vide a wide range

of output frequencies and power ratings. The unit 
shown has a continuous power output of 160va single 
phase, with output frequency continuously variable 
from 360cy to 450cy. Behlman Engineering Co., 
Dept. ED, 114 S. Hollywood Way, Burbank, Calif.

STOP

Us e

G■ I

Model "SP” ROTARY 
Alaska Gray and Seal Brown

74e DURANT "SP

Oscilloscopes 
Available in Console Cabinets

Electromec Large 
Screen Oscilloscopes in 
all 1700 Series Models 
can be installed in this 
modern console type 
cabinet for greater con­
venience of the opera­
tor. The console oscillo­
scope, utilizing a 17" 
rectangular tube, is es­
pecially useful for test 
set-ups where work can 
be placed in front of 

The oscilloscopes are de-

CIRCLE 304 ON READER-SERVICE CARD FOR MORE INFORMATION

'"II... '"'ROMOM...

SINCE 1879

This fastener 
works through thick and thin!

Spring-Lock works whether panel thicknesses run 
over or under specifications. Spring wire deflects 
automatically to handle greater or lesser thicknesses. 
Made in all-metal and plastic with steel insert, 
it can be adapted as a shelf-support, washer knob, 
bracket or any similar panel-mounted device.
Write for 40-page catalog on complete line, containing 
application examples, specifications, installation 
instructions and engineering data. Ask for samples, too.
Here’s how Spring-lock Works

INSTALLATION IS:
• BLIND
• EASY: No special tools needed
• QUICK: Half-turn locks It in 

place
• SECURE: Spring steel locks, 

resists vibration
Insert Fastener Half-turn to lock

D-C Relay
Resists Tough Shock,Vibration

The No. 64-243 
Relay has vibra­
tion immunity up 
to 10g between 10- 
500cy; ability to 
withstand extreme 
shock of 30g; and 
it operates in the 
ambient range of 
-65° to +125°C. 

Contact rating is 25amp resistive at 29v d-c. These 
characteristics far exceed MIL-R-6106. U. S. Relay 
Co., Dept. ED, 1744 Albion St., Los Angeles 31, Calif.
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FOR RELIABILITY AND LONG LIFE IN 
ELECTRONIC COMPONENTS

Electron tubes, lamp leads, interference 
shielding, magnetostrictive components, 
thermostat parts, fine wire springs, and hun­
dreds of other electronic applications rely on 
Nickel and Nickel Alloy Wire and Strip for 
dependable performance and long service 
life. Good electrical properties, high me­
chanical strength, excellent resistance to high 
temperatures and corrosion are the proper­
ties that make the Nickel group of metals a 
must in electronic design. We can supply you 
with wire and strip in Nickel, Monel, Inconel, 
Nickel Irons, Incoloy and special processed 
Gas-Free Nickel and Gas-Free Nickel-Iron 
Wire for your electronic applications.

Nickel-clad and Inconel-dad copper wire 
are also available for applications requiring 
high electrical conductivity plus outstanding 
resistance to high tempera­
tures. Send today for free 
40-page Nickel Handbook.

Ask about our
High-Emissivity

Aluminum-clad Steel Strip.



SYSTEMS

PHYSICISTS AND ENGINEERS

Research and development in the technology of 
guided missiles is not confined to any one field of 
physics. Broad interests and exceptional abilities 
are required by the participants. Typical areas at 
Lockheed Missile Systems Division include:

■ Applied mathematics such as the numerical 
solution of physical problems on complex 
computers

■ Analytical systems analysis of guidance 
and control problems

■ Ballistics and the integration of ballistic 
type missiles with vertical guidance

• RF propagation, microwave and antenna 
research and development

■ Integration of ground and flight test data 
to evaluate dynamic performance

• Stress and structures

■ Instrumentation and telemetering

■ Advanced electronics and radar systems

Continuing developments are creating new positions 
for those capable of significant contributions to 
the technology of guided missiles.

MISSILE research and engineering staff

SYSTEMS LOCKHEED AIRCRAFT CORPORATION

DIVISION VAN NUYS • CALIFORNIA



CE-I-C. IP30.918,

IP3I, 917. IP4I, 923.

CE-23-C, 927, CE-

25-C, IP32, 929, CE-

29-R, 930. CE-30-C,
INFORMATIONCIRCLE 310 ON READER-SERVICE CARD FOR MORE

IP40, 919, CE-91

Filters
High Insertion Loss Types

From IO to 25%

CIRCLE 311 ON READER-SERVICE CARD FOR MORE INFORMATION

Brake-Motor
Intermittent DutyFor 10-Minute

NEED

PHOTOTUBES?

u

C
E

M 
O 
u 
s

R 
O 
N

Phototube 

Type»

Lead Sulfide 

( Photocond uctive ) 

CE-701. CE-702. 

CE-7II, CE-704 

CE-705. CE-706,

Large production of civilian and govern­

ment contracts plus increased plant op­

eration results in volume inventory of 

popular phototube types—now offered at 

big savings.

has a self- 
Inc., Dept.

are tied to individual plugs. The unit 
contained 5cy motor. General Devices, 
ED, P. O. Box 253, Princeton, N. J.

Available also are thyratrons, rectifiers 

made to government specifications: 3B22, 

3B28, C6J, C3PI4. 393A, 3C23, 4B26. 

4B28, etc.

Sampling Switch 
For Telemetering, Recording

The Model No. 
1205 is a high-speed 
sampling switch for 
telemetering, data 
recording, and re­
lated applications. 
It has two synchro­
nized poles, with 30 
contacts per pole. 
Fifteen alternate 
contacts and collec­
tor rings per pole

A complete series 
of extremely small, 
high - insertion - loss 
filters is offered for 
aviation and mo­
bile electrical and 
electronic equip­
ment.

These bulkhead- 
mounting^ interfer­
ence filters are 

available in production quantities in ratings from 
O.lamp to 20amp, for both 125v d-c and 125v 400cy 
service. Sprague Electric Co., Dept. ED, 347 Mar­
shall St., North Adams, Mass.

This provides sufficient 
inertias of heavy loads

This unit is desirable 
wherever short span power 
(5 - minutes - on - and - 5- 
minutes - off) is needed. 
Dimensions are only 8-5/8" 
OD x 7-5/8" over - all 
length.

Starting torques of this 
brake-motor aro up to 
500% of running torque, 

power to overcome starting 
or those stuck or “frozen”.

CONTINENTAL ELECTRIC CO. 
Geneva, Illinois

Please send full particulars:

Name-----------------------------------Title.

Address

Rouland Electric Co., Dept. ED, Alhambra, Calif.

Company.

City_____ Zone___ Stete.

CIRCLE 312 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 313 ON READER-SERVICE CARD
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Electric Counters
With Life of 300 Million Counts

American Electric Model 201D
HYSTERESIS SYNCHRONOUS 

MOTOR FOR REFERENCE 
TIMING APPLICATIONS

This totally enclosed miniature hyster­
esis synchronous motor develops 5gm. 
cm. minimum torque, operates at 
12,000 r.p.m. synchronous, continuous 
duty on 115 V., single phase, 400 cycle 
ac. Ambient temperature range 
is —55°C to +65°C. Diameter: 1.450" 
Length: 1.562. Weighs only 5.5 oz. 
Built to MIL M 7969 specifications.

Many Other Models Fully Developed
American Electric Miniatures are avail­
able for operation on 60, 400, 1600, or 
2000 c.p.s. or on variable frequencies 
from 320 to 1200 c.p.s.

TWO TYPES:
INDUCTION-Output torque range from ¥2 
in. oz. to 120 in. oz.
SYNCHRONOUS (Hysteresis or Reluctance 
Models) Output torque range from .01 in. 
oz. to 16 in. oz.
Ask for quotations an special requirements!

MODEL 1020* AXIAL FAN 
MOTOR-Totally enclosed, 
panel mount, screened intake, 
high temp operation 20 CFM 
N.A.F.M. at free air. O.D. 
1.45”, 115 V., single phase, 
400 cycle, or variable fre­
quency models.

MODEL 430 AIRCRAFT DRIVE 
MOTOR 1/12 h.p 11,000 
r.p.m. Teflon insulation. 
-65* F. to 4-160» F. Com­
pletely qualified to MIL 
7969 specs.

MODEL 323 ELEVON ACTU­
ATOR - Develops V? h.p. at 
11,200 rpm. 200 V. line to- 
line, 3 phase, 4 wire, 400 
cycles. Teflon insulated for 
—65°F. to -f-160°F. opera­
tion. Meets MIL M 7969 
specifications.

MODEL 313 COMDINATION 
DRIVE A BLOWER-’/, h.p. at 
7200 r.p.m. 400 cycle, 3 
phase, 200 V. Continuous 
duty. Meets all general MIL 
specs.

FIELD ENGINEERING OFFICES in all 
major industrial areas in the United 
States and Canada.

American Electric Motors, Inc.
Miniature Components Division of

mirica n_ _
ELECTRONICS INC.

481 1 Telegraph Road, Los Angeles 22, California

Named “Super-Wizards”, 
these improved elec­
tric counters have an aver­
age life expectancy of 300 
million counts. Rated at 
1000cpm, they operate at 
speeds to 1600cpm with 
suitable actuation.

Current draw of less 
than 5w permits dependa­
ble operation in the plate 
circuit of electronic tubes
having an output of 5w or 

more. Production Instrument Co., Dept. ED, 706-34 
W. Jackson Blvd., Chicago 6, III.
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Impedance-Matching Units
Dispell TV Ghosts

The Type MB 
units are imped­
ance-matching de­
vices for TV equip­
ment. They are 
balun units which 
clear up TV pic­
tures by reducing 
ghosts and reflec-

tions originating in lead lines or through mismatch. 
They can contribute to picture clarity over the whole 
range of vhf-uhf frequencies. Lynmar Engineers, Inc., 
Dept. ED, 1432 N. Carlisle St., Philadelphia 21, Pa.
CIRCLE 316 ON READER-SERVICE CARD FOR MORE INFORMATION

Inductance Bridge
Measures from 0 to 180h

The Type 1002-C 
is a wide-range in­
cremental - induct­
ance bridge that 
will measure from 
0 to 5h, and 5 to 
180h at any fre­
quency from 60 to 
lOOOey. It is used 
to measure small 
choke coils, toroids,

relay coils, audio filter coils, and similar applications. 
Waters Manufacturing, Inc., Dept. ED, 4 (Joi don St.,
Waltham 54, Mass.

CIRCLE 314 ON READER-SERVICE CARD CIRCLE 317 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1955



CORP
New York, N. Y.
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Solar specials 
can solve your 
design problems

We'll build electro-ceramic 
components and assemblies 
for any requirement

When chassis space is too small, or ambients 
too high for standard components—call Solar. 
Ditto when you need whole circuits condensed 
into limited-size areas...or many components 
integrated into a single unit. Solar takes 
your problem and winds up with the needed 
special components or sub-assemblies.

Equipped for tho Job

The Solar research laboratory is amply 
staffed with personnel experienced in designing 
specials. Engineering facilities are complete — 
we even do our own ceramic compounding, 
which gives u$ the flexibility to design 
exactly what you need—or adapt to it. 
Extensive production facilities, recently 
expanded, enable us to manufacture your 
specials in the shortest time possible. 
No matter how complex 
your problem, send it in. We’ll 
work with you —in confidence..

SOLAR MANUFACTURING

"QUAL I T Y ALWAYS"

sales offices: 46th & Seville, Los Angeles 58, Calif.
4000 W. North Ave., Chicago 39, III.

CERAMIC CAPACITORS • PRINTED NETWORKS • PIEZO CERAMICS

CIRCLE 318 ON READER-SERVICE CARD FOR MORE INFORMATION



new screen process ink 
for

PRINT

exciting new ink for 
printed circuits 

prints hairline circuits 
perfectly, resists all 

common etches.

.NAZ. 
k

washes off 
instantly in 

solvent bath.
Over 30 years experience in 
producing the finest quality 
Screen Process Inks.

INKS VARNISHES LACQUERS SILKS SCREEN PLATES SQUEEGEES FILMS 
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Test Meters
Capacitance and Inductance Type

The FT-KARU 
Capacitance Meter 
and the FT-LARU 
Inductance Meter 
offer such features 
as portability, com­
plete coverage of 
commonly encoun­
tered component 
values; high accu­

racy; rugged construction; and error-reducing con­
trols. The controls employ gear-linked selector switch­
es and sliderule dials providing rapid bandswitching 
and parallax-free direct reading. Selection of a given 
range on either instrument automatically brings the 
corresponding scale into the viewing window.

The capacitance meter covers a range of 0.5mmfd 
to lOmfd in seven steps, holding to ±1% +0.5mmfd 
within the entire range. The inductance meter (illus­
trated) covers 0.1/x.h to Ih with accuracy of ±1% 
+ O.Olju.h. Both meters measure 12" x 8-3/4" x 8-3/4", 
and each weighs 16 lb. Instrument Div., Federal 
Telephone and Radio Co., Dept. ED, 100 Kingsland 
Rd., Clifton, N. J.
CIRCLE 320 ON READER-SERVICE CARD FOR MORE INFORMATION

. TO WORK FOR YOU

As an efficient, modem “tool”, 
Dage closed-circuit TV is sav­
ing time and money today for 
almost every type of business, 
industry and institution . . 
keeping materials flowing . .
transmitting records accurately 
and swiftly . . . training person­
nel . . . safeguarding property 
. . . and doing literally hundreds 
of other vital jobs.

Write directly to Dage 
Television Division of 
Thompson Products, 
Inc., Michigan City, 
Indiana. An experienced 
industrial TV engineer 
will be glad to help 
you . . with no 
obligation on your part. 
For complete details 
on Dage installations 
write us for Booklet ED3

Its applications are endless — Let our engineers 
suggest an answer for your problems.

In Canada 
Distributed by DAGE TELEVISION DIVISION

Electronics, Limited, 
Toronto, Canada
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MICROWAVE announces
LOW-COST 

FREQUENCY 
METERS

Now you can obtain reac­
tive type frequency meters 
for microwave systems, 
and test applications to 
cover the majority of 
microwave bands in the 
2.4 - 75 Kmc/s frequency 
spectrum—available from 
a single source — Micro­
wave Associates, Inc. All 
cavities and tuning ele­
ments are precision con- _____
structed to insure optimum Model ma-518 for 26.5-39.0 kmc/s 

circuit Q. Each model offers precision tuning to an 
accuracy of ±0.1% over its specified frequency range. 
Bulletins on any or all microwave frequency meters are 
available from Microwave Associates upon request.

Available from stock for immediate delivery. Send for prices and data sheets

Model Connectors Frequency 
Range (Kmc/s)

Nominal
Dip (%)

Approx. 
Loaded(Q)Input Output

MA-1152 UG-385/U UG-385/U 68.0-73.0 10 2,000

MA-518 UG-600/U UG-599/U 26.5-39.0 30 4,000

MA-506 UG-600/U UG-599/U 34-37 30 4,000

MA-588 UG-596/U UG-595/U 18.0-26.5 20 5,000

MA-582 UG-541 /U UG-419/U 12.4-18.0 20 6,000

MA-548
Insertion

UG-40/U UG-39/U 8.55-9.80 20 10,000

MA-549 
"T" Mount

UG-39/U 8.55-9.80 20 10,000

MA-547 UG-23/Û UG-23/U 2.4-4.0 40 1,200

ATR * TA • ANO MAGNETRON TORES 
WAVEGUIDE COMPONENTS ANO 

TEST EQUIPMENT • SILICON OIOÚES
22 CUMMINGTON STREET 
BOSTON IS. MASSACHUSETTS 
COPLEY 1-Kr>
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specify 
standard

FLEXLOC
■■■■■■KMMBHaaH®

SELF-LOCKING NUTS
FLEXLOC 

DESIGN FEATURES

ona-piaca, all-metal 
construction
resilient locking 
segments
controlled locking 
torques
lock and stop nut in one 
every thread carries its 
full share of load

DO YOU KNOW? Standard 
Flexlocs improve the finish of 
rough bolts. They smooth off 
rough threads. And the locking 
threads on all-metal Flexlocs 
are not chewed up when used 
on rough bolts. Flexlocs are 
stocked by authorized industrial 
distributors in a full range of 
sizes from #4 to 2”. Write for 
Bulletin 866. Standard Pressed 
Steel Co., Jenkintown 12, Pa.

FLEXLOC LOCKNUT DIVISION

JENKINTOWN ■ PENNSYLVANIA
CIRCLE 323 ON READER-SERVICE CARD FOR MORE INFORMATION
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PRACTICE MAKES ^>^7
Consistent quality is a must characteristic with Bliley 

BH9A units.
Resonant wire supports, precision alignment, controlled 

soldering and plating, are the fine points that get special 
scrutiny, under binocular microscopes, in Bliley production. 
These minute details can determine performance of an 
otherwise perfect crystal.

Bliley BH9A units, in the frequency range 16kc to 250kc, 
are supplied to individual specifications as military types:

— CR-W CR-38, CR-42, and CR-50.

>
ita

TTS

JN

J BLILEY ELECTRIC
F COMPANY

UNION STATION BLDG. • ERIE, PENNSYLVANIA

CIRCLE 324 ON READER-SERVICE CARD FOR MORE INFORMATION
------- ,-------------------------------------------------------------------------------

New kind of catalog

Complete facts on 
cathodes, anodes, 
grid cups —their 
characteristics, 
uses, variety

For the first time, Superior Tube Company’s 
complete line of cathodes and other vacuum 
tube components appears in a single catalog. 
Properties of the new Cathaloys* plus 19 
other alloys, fully covered. A detailed refer­
ence for vacuum tube designers on cathode 
materials, types of cathodes, and fabricated 
tubular parts. Write for free copy. Superior 
Tube Company, 2050 Germantown Ave., 
Norristown, Pa.

The big name in small tubing

All analyses .010* to %* O.D. Certain analyses in light walls up to O.D.
CIRCLE 325 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Mixer-Cleaner
1 Me Ultrasonic Unit

Consisting of a 
1-gal capacity 
transducer driven 
by an ultrasonic 
generator, the 
Mixer - Cleaner 
Model 1115 is use­
ful for such di­
verse applications 
as blind-hole clean­

ing, degreasing, mixing of previously immiscible 
liquids, and removal of radioactive particles. The 
transducer, in resonance with the generator at IMc, 
activates the cleaning medium ultrasonically and pro­
vides positive but gentle cleaning for small fragile 
parts such as vacuum tube grids, meters and meter 
movements, printed and soldered circuits, etc. As a 
mixer, the unit performs such difficult operations as 
deglomeration, emulsification, and polymerization.

The unit operates with input of llOv 60cy 2-1/2- 
amp. Power is continuously variable to more than 
lOOw. The entire weight is 60 lb. Alcar Instruments, 
Inc., Dept. ED, 17 Industrial Ave., Little Ferry, N. J.

CIRCLE 326 ON READER-SERVICE CARD FOR MORE INFORMATION 

f.

Maximum Temperature Control 
In A Minimum Of Space

These miniaturized temperature controls utilize the famous 
Fenwal thermoswitch® principle. The outer shell is the ac­
tivating element. That means short heat transfer path, built-in 
temperature anticipation, control stability and inherent ther­
mostat sensitivity of less than 1 °F. That’s why they’re ideal for 
such applications as aircraft, guided missiles, antennas, elec­
tronic equipment, radar, motors, computers, wave guides, 
crystal ovens, etc.

MIDGET. Shell is W O.D. and is highly 
sensitive to changes over entire area. Single 
wire and two wire types; wide range from 
— 50°F to 500°F; units which either make 
or break on temperature rise for control of 
gases, solids, liquids.

MINIATURE. Control within 2°F to 6°F is 
typical, even under 5G acceleration. Fully 
adjustable ranges of —20 °F to 200 °F or 
—20 °F to 275 °F. Hermetically sealed units 
-20 °F to 200 °F.

Get new, helpful facts on small-space temperature control 
and detection. Write for free bulletin MC-124, Aviation Prod­
ucts Division, Fenwal Incorporated, 911 Pleasant Street, 
Ashland, Massachusetts.

Controls Temperature 
. . . Precisely

YOU Can get rugged» stable 

Corning Film-Type Resistors 

in all these styles

LOW-FOWER • In 3. 4, 5, and 7- 
watt sizes. Low-power—and low- 
cost. High resistance values avail­
able. Noninductive. Stocked by 
Erie Resistor distributors.

STYLE N • Designed for critical 
tolerance applications, rugged du­
ty. Noise level very low. Extremely 
stable. Unaffected by moisture.

HIGH-TEMPERATURE—STYLE S • 
Stable performance up to 200*C. 
without encapsulation or hermetic 
sealing. For HF, test equipment, 
radio and TV, hi-gain amplifiers 
where low-noise, stable perform­
ance is needed.

WATER-COOLED—STYLE WCS • 
For high-frequency, high-power 
TV, FM, low-reactance uses. Al­
lows mounting on 3" coax line 
with both water intake and outlet 
at RF ground potential. Inter­
changeable resistance elements.

HIGH-FREQUENCY—STYLE H • 
Combine high-power with excel­
lent high-frequency characteristics. 
Resistance film is continuous, spi­
raled or striped according to re­
sistance range or application. Sil­
ver metallized bands fired-on ends 
for termination. Silicone coated; 
water-cooled types uncoated.

HIGH-POWER—STYLE R • 25 to 
1,000,000 ohms; ratings from 7- 
to 115-watts; non-inductive. Stand­
ard tolerance ±2% 10 to 1,000,000 
ohms. Exceptionally good noise 
and frequency characteristics. Su­
perior moisture resistance and 
overload capacity.

Now • 6 types ranging from 10Q to 1MQ, ratings from .5 W to 
150 W, with these advantages.
Stability • You can cycle the resistive element of Corning 
Resistors from near absolute zero to red heat without damage 
to electrical properties.
Molstura-Proof • Wet won’t affect them. They pass MIL-R- 
10509A and MIL-R-11804A moisture resistance tests.
Durable • Rough handling doesn’t affect them. The film ma­
terial is fired on at red heat, makes an integral bond with Pyrex 
brand glass base. No special handling needed.
Quiet • No need to use over-size resistors to avoid noise caused 
by soldering. Fired-in silver bands give low-load resistance, 
low-noise terminations.
Compact • Couple them close—without damage or noise.
Important • New products and new prices—news in general— 
happens fast here. Let us keep you posted with our New 
Products Catalog and supplements. Send the coupon for your 
free copy.

Company.
Addro«»

CORNING GLASS WORKS, 
39-11 Crystal Street • Corning, N.Y. 

Plea»« send me your New Product» Catalog.
................................   Title._____

Zone....... State.

Nom»

City.

CIRCLE 328 ON READER-SERVICE CARD FOR MORE INFORMATION
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NEW TECHNICAL DATA on
Stupakoff CERAMIC MATERIALS

included

Writ* Dept. ED

ZIRCON 
ZIRCITE 
FORSTERITE

materials is given in

2s end today for your free copy of 
the new Stupakoff Data Chart. Ar­
ranged for ready reference.

g LATROBE, PENNSYLVANIA
CIRCLE 329 ON READER-SERVICE CARD FOR MORE INFORMATION

Electrical and physical characteristics and the chemical composi­
tion of various grades of the following ceramic materials are 
included:

new Stupakoff Technical Data Chart
The very latest technical information on a wide range of ceramic

ALUMINA PORCELAIN
ALUMINUM SILICATE STUPALITH 
STEATITE CORDIERITE

MAGNESIA
Valuable design and application suggestions 
Stupakoff Data Chart help you engineer your 
ceramic parts for lowest cost and greatest 
satisfaction.

Division of The CARBORUNDUM Company
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Oscillograph
In 36 and 60-Channel Models

The Series 7000 Re­
cording Oscillograph is 
engineered to centralize 
all automatic operating 
controls on a front panel 
and designed to simplify 
internal adjustments. Rec­
ord magazines can be 
loaded in daylight and 
handle film or paper up 
to 12" wide. Record speeds 
range from 1/32 to 144ips.

Heiland, Div. of Minneapolis-Honeywell Regulator 
Co., Dept. ED, 130 E. 5th Ave., Denver, Colo.
CIRCLE 330 ON READER-SERVICE CARD FOR MORE INFORMATION

Transistor Transformer
Measures 3/8" x 3/8" x 3/8"

Now measuring 
only 3/8" x 3/8" 
x 3/8", the re­
designed No. 8901 
Transistor Inter­
stage Transformer 
has n u m e r o u s 
industrial uses in 
audio amplifiers, 

hearing aids, control circuits, and other transistorized 
circuitry. Output and input models of this trans­
former are also available on special request. All three 
types are readily available in a fractionally larger size. 
E-A Div., Telex, Inc., Dept. ED, Telex Park, St. Paul 
1, Minn.
CIRCLE 331 ON READER-SERVICE CARD FOR MORE INFORMATION
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Vibration Mount
For Airborne Electronics

The “Finnflex” 
all-metal vibration 
mount for airborne 
electronic equip- 
quirements of MIL- 
ment meets all re- 
C-172-B. The basic 
construction con­
sists of two load-

desk

24
times

t 
e

c 
t

j 
1 
I

carrying convex 
Bellville-type springs in conjunction with a circular 
coil spring for dampening and wire mesh pads for snub­
bing. T. R. Finn & Co., Inc., Electronics Div., Dept. 
ED, Hawthorne, N. J.
CIRCLE 332 ON READER-SERVICE CARD FOR MORE INFORMATION 
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cept power

IIA-3-11 Plug

CIRCLE 335 ON READER-SERVICE CARD FOR MORE INFORMATION

Terminal Blocks
Center-to-Center

really pan out!

placebakelite terminal sections held securely

CIRCLE 336 ON READER-SERVICE CARD FOR MORE INFORMATION

UA-3-12 Plug

YEAR

CIRCLE 334 ON READER-SERVICE CARD CIRCLE 338 ON READER-SERVICE CARD FOR MORE INFORMATION
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You can "miniaturize" 
a lot smaller with these

Instrument Co 
London, Conn.

The Model 162 
AM Signal Gen­
erator includes all 
components ex-

mentH in audio and video equipment. Connect with Cannoni 
Writ» for Bulletin POS and RJC Price Lieti

Befer fo Dept. 143
CANNON ELECTRIC COMPANY, 3209 Humboldt Street, 
Lot Angele* 31, Calif., Factorie* in Loa Angeles; New Haven; 
Toronto, Canada; London, England. Representative* and 
distributors in all principal cities.

x UA-3-MWall
i Mounting Receptacle

UA 3-32 Wall 
Mounting Receptacle

UA-3-13 Wall 
Mounting Receptacle

UA-3-31 Wall 
Mounting Receptacle

CIRCLE 337 ON READER-SERVICE CARD FOR MORE INFORMATION 
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within a plated steel channel. Curtis Development 
& Mfg. Co., Dept. ED. 3250 33rd St., Milwaukee 16, 
Wis.

Sold Only Through Leading 
Industrial Distributors.

Oscilloscope Camera 
With Fast-Print Feature

Signal Generator 
A Low Drift Unit

Cannon manufacturer the leading lines of audio connec­
tors. In addition to the "UA" Series, you should investigate

Dept. ED, 82 Union St., New

UA-3-42 Microphone 
or Panel Mounting 
Receptacle

Type “MA” and 
“MAT” Terminal Blocks 
meet the requirements of 
tnany UL standards. They 
have only 1/2" center-to- 
center spacing of termin­
als while providing a full 
3/8" creepage distance be­
tween terminals and to 
ground. Tho blocks con­
sist of separate molded

ALLEN
MINICAPT

AND

MINISETI
SOCKET SCREWS!

#0 THRU #3 DIAMETERS

Whatever you're “miniaturizing.” 
Allen Minicap and Miniset Socket 
Screws are ready to hold the parts 
securely. Say the word — and Allen 
engineers will gladly work with you 
to show you how Minicaps and 
Minisets make it possible to scale 
down sizes even farther in your mini­
aturization designs.

Allen Minicaps and Minisets are 
tiny, but tough — true Allens in their 
accurate and uniform sockets, 
threads, heads and sizes. They're so 
strong, you can safely specify fewer 
screws or smaller sizes.

With precision-fit Allen sockets, 
the key fits tight—makes starting 
easier, saves time in assembly. Allen 
Minicaps are knurled, and trimmed 
on top and under the heads — fit 
better and look better.

Your Industrial Distributor has 
Allen Minicaps and Minisets now. 
He will show you why Allens hold 
better and last longer.

- ------------Yes! You get immense satis* 
faction from gold in any form... and particu­
larly from the performance of the gold-plated 
contacts in Cannon’s modern “UA” Series of 
audio connectors.

Contacts are heavily gold-plated over stand­
ard silver plate... not just “flashed” with a 
light coating of gold. You get maximum protec* 
tion from oxidation and deterioration in vital 
audio circuits... absolute reliability. Cannon 
has furnished gold plated contacts for years.

Cannon “UA” Series of audio connectors 
are the result of the combined efforts of Cannon 
engineers and outstanding RETMA audio en* 
gineers of the country. Plug shells are of steel. 
Plugs feature Cannon’s thumb-pressure 
LATCHLOCK design... no accidental discon­
nect. Full-floating socket contacts ease strain on 
insulator-dielectric during engagement... pro­
long life. Rubber relief collars and bushings pro­
vide shock and moisture protection. Flat-top de­
sign assures positive polarization. All “UA” 
units carry three 15 amp. contacts. Grounding 
contact engages first.

»m«»«--. supply, are in the
“■■k m r f cavity to mini

QKn 4b ”^-1^ mize leakage.
f Bands are changed

by a rotating tur­
ret arrangement. 
Internal modula­

tion is 400 and lOOOcy from 0 to 50%. New London

The “Recordo- 
j ; scope 1414” is a

compact, moderate­
t » ly priced, oscillo-

1 ■ - M vopp »«amerà capa
ble of proxidintr 

4b • accurate, single­
e * frame photograph-

* jc reCords of CRT 
phenomena 60sec after exposure of the scope image. 
Based on an adaptation of the small “Polaroid” fast­
print magazine, it mounts easily on any standard 
3" or 5" scope. Aremac Associates, Dept. ED, 50 S. 
San Gabriel Blvd., Pasadena, Calif.

KuikH

TALLEN' 
( MANUFACTURING COMPANY 
^Hartford 2, Connecticut, U.S.A.

Ill CANNON

“UA” Audio
PLUGS



Gaussian Noise Generator

The

Modal 766 B

($1.25 list)

CIRCLE 341 ON READER-SERVICE CARD FOR MORE INFORMATION

Rockford, IllinoisCIRCLE 339 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 343 ON READER-SERVICE CARD FOR MORE INFORMATION

New Miniature POWER OUTLETS
For Small Electrical and Electronic Units

SHOWN FULL SIZE
IMMEDIATEDC-AC
DELIVERIESCHOPPERS

World’s

mounting holes. 223 (left)

TESSESSE*

CIRCLE 340 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 342 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 344 ON READER-SERVICE CARD FOR MORE INFORMATION
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AUTOMATIC 
WIRE STRIPPER

quency 
Noise

Low Fre- 
Gaussian 

Generator

Largest 
Stock

Built to rigid 
commercial 
specifications.
Twenty-two types, 
both single and 
double pole.
Long life.
Low noise level.
Extreme reliability, 
Write for 
Catalog 370.

• SMALLEST MADE
• TAKE STANDARD PLUG
• MOUNT FROM TOP OR 

BOTTOM OF FLAT 
BRACKET

• CHOICE PRE-WIRED STYLE, 
OR WITH SOLDERING 
TERMINALS

• PHENOLIC BLOCK HAS 
BARRIER TO PREVENT 
SHORTS

• AC and DC

PROBLEM' To obtain greater 
output from Size 18 servo 
motor« without increasing 
external dimensions or 
changing control phase 
characteristics.
SOLUTION: New type of con­
struction with improved

Write today for
G-M< alalogsuri un- II 

nultntion on your 
srrvt, probk in

• servo Morons 
• MOTOR GENERATORS

• TACHOMETER GENERATORS " 

• SYNCHRONOUS HYSTERESIS MOTOBU

No. 221 (above) with soldering 
terminals and steel bracket with 
#6 clearance mounting holes. 
Also No. 222 with 6-32 tapped

Another Servo problem SOLVED 
with a G-M Servo Motor

cooling, to provide greater 
heat dissipation and permit 
the use of increased current 
in the fixed phase.
RESULT: 40% greater output 
without altering size or con­
trol phase characteristics. 
A collateral result:weight 
reduced by 3 ounces.

with B" #14 or #16 plastic wiro 
leads and steel bracket with #6 
clearance mounting holes. Also 
No. 224 with 6-32 tapped mount­
ing holes.

Finned Servo Motor, 
Size 18

Get your line into production without delay with im­
mediate deliveries from the world’s largest stock of 
silver plated terminal lugs. Over 21 million pieces! 
Prompt service also on standard and special terminal 
boards and etched circuits, including ' Wrap-Around,” 
“Plated-Thru” and “Flush” circuits. Write for latest 
catalog covering our complete line of electronic hard­
ware. Please address Dept. 7.

Wood Specialty manufacturing co.
DIVISION OF GENERAL CEMENT MFG. CO.

Now . . . save at least 
90% of your wire strip­
ping time. New Speedex 
Automatic Wire Strip­
per strips both solid and 
stranded wire. Heavy 
duty for shop or pro­
duction use. "Delayed 
return action" prevents 
crushing. Range of 
models for every re­
quirement. Set your dis­
tributor or write direct 
for information.

• 1 ■
W plitude probabil-

—JU11 HD ity distribution is
gaussian to within 

1%. The output frequency spectrum is flat to within 
Idb from d-c to 27cy in the standard model, but the 
frequency spectrum can be modified upon special re­
quest. The output voltage is 5v rms, regulated to 
within O.ldb, and available from a low source impe­
dance. A continuously adjustable calibrated attenu­
ator permits the output to be decreased from this 
value. A front panel meter continuously monitors the 
rms value of the output voltage.

The instrument can be removed from the cabinet 
and mounted in a standard rack. It is intended for 
use with analog computers, simulators, servo testing, 
and many other applications. Automatic Instrument 
Div., Automation Laboratories, Inc., Dept. ED, 517 
W. 207 St;, New York 34, N. Y.

pULKA ELECTRIC MFG. CO, Inc. 
® Mondodurtn of Electrical Wiring Devices 
^^^^.MOUNTVERNON, n..

NEW STRIP WIRE

WITH THE

Standardized Electronic Hardware

STEVENS
INCORPORATED

ARNOLD

FASTER
✓ CLEARER

V WITHOUT
CRUSHING!

U. S. ENGINEERING CO., INC.
A Division of Litton Industries, Inc.

521 COMMERCIAL STREET • GLENDALE 3. CALIFORNIA

22 ELKINS STREET 
SOUTH BOSTON 27 MASS
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and 
Inc.,

Valuable Engineering Information on 
BERYLCO BERYLLIUM COPPER

Sweep Generator 
V-H-F Permeability Type

FILL IN 

THE COUPON 

ANO MAIL IT 

TODAY I

THE BERYLLIUM COW FOB ATION 
DEPT. SL, READING 24. PA. 
Plea»» »»nd mw thw Beryllium Copper Technical BvlleHm 
regularly.

Hermetically sealed construction makes 
the Frahm Miniature Frequency Meter 
practically indestructible and foolproof in 
conditions of heavy moisture or fine dust. 
Design engineers who try Frahm Sealed 
Type Frequency Meters specify them

Informative technical bulletin», 
issued every month by the Beryl­
lium Corporation, world's largest 
producer of beryllium copper, 
supply you with information on

• Practical application* ot 
versatile Berylce Berylllun 
Copper

• Case histories
• Hew other manufacturers 

improve their products er 
lower their costs with this 
unique alloy

• Properties, characteristics, 
design considerations

Get your free copy of the Beryl­
lium Copper Technical Bulletins 
regularly. Send Ihe coupon in 
today.

four luminous 
high, plus the 
and polarity 
measui ements 
ranges: 0 to

James G. Biddle B-516

1316 Arch St., Phila. 7, Pa. ED 
Please mail following bulletins

□ 32P2 □ 32 U33 □ 34

ALSO AVAILABLE 
IN STANDARD OR SPECIAL MODELS 
FOR PANELBOARD OR PORTABLE USE 
Frahm Resonant Reed Frequency 
Meters are available in a variety of 
standard shapes and sizes to indicate 
alternating current frequency from 15 
up to 1500 cycles per second. They are 
applicable to pulsating or interrupted 
D-C as well as A-C supply circuits. If 
you have special design requirements 
for range, methods of activating, scale 
graduations, etc, we invite your cor­
respondence. We are confident we can 
meet your specifications.
WRITE FOR BULLETIN 32-ED.

=2==» The Model SCA
< v has If channels.seUSDi including 12 TV

t - I I • 11 . I I ■ ■ ' i .

diiile I requem'V 
channels of 21 Me 
and 41 Me. It. has 
a permeability 

sweep transformer, with an individual switch-selected 
core for each channel. It is frequency shift compen­
sated for each channel. Crystal-controlled video and 
audio markers are automatically provided on each 
channel with a channel selector. Output is lv on al) 
channels. Invar Instrument Co, Dept. ED. 1400 N. 
Mission Rd, Los Angeles 33, Calif.
CIRCLE 346 ON READER-SERVICE CARD FOR MORE INFORMATION

R-F Bridge
Covers 400kc to 60Mc Range

FRAHM RELAYS AND OSCILLATORS
Frahm Resonant Reed Relays and 
Oscillators, open a new era to 
designers of electro-mechanisms. 
The transmission of a number of 
control signals over a single com­
munication circuit of any type is 
simplified by the use of these 
components. WRITE FOR BULLE­
TIN 33-ED (FRAHM RELAYS) 
AND BULLETIN 34-ED. 
(FRAHM OSCILLATORS).

Digital Voltmeter
Automatically Measures, Displays

Dept. ED, Del Mar Airport, Del Mar, Calif.
CIRCLE 347 ON READER-SERVICE CARD FOR MORE INFORMATION

repeatedly for land, sea and airborne 
equipment because they withstand dirt, 
fungus attack, humidity and other 
destructive atmospheric conditions. 
The "miniature” is available in 
2^" and 3^" sizes. WRITE FOR 
BULLETIN 32P2-ED.

The Model 451 Digital Volt­
meter provides automatic meas­
urement and digital display of 
d-c voltages at low cost. The 
measured voltages are dis­
played in a horizontal line of

±09.00 to ±99.99v d-c 
to ±999.9v d-c. Non-Linear Systems,

numerals 1" 
decimal point 
sign. Voltage 
are made in 
±9.999v d-c;

NAMB

JOB FUNCTION

COMPANY

ADDRESS

STATE

• The Type 1606-A
Radio - Frequency 
Bridge retains all 

4 ’lie desirable lea
Hire* ul thiN liim*

T>p< oig x.
v an<J a<lds several

' ; new ones. A new
broadband bridge 

transformer efficiently covers a range from below 
400kc to 60Mc. New milled-plate variable air capaci­
tors, which have very low losses, are used as reactance 
standards. General Radio Co, Dept. ED. 275 Massa­
chusetts Ave, Cambridge 39, Mass.
CIRCLE 345 ON READER-SERVICE CARD FOR MORE INFORMATION

NO. 40
CIRCLE TEMPLATE

030 MATTE FINISH MATHEMATICAL QUALITY DOUBLE-CURED PLASTIC

CATALOGUE NO 49 AVAILABLE UPON REQUEST

A MIGHTY MITE FOR FREQUENCY MEASUREMENT

1316 ARCH STREET

MINIATURE, SEALED TYPE FRAHM® 
RESONANT REED FREQUENCY METER J

Rap/Desigñ INC

BOX 592 GLENDALE, CAL
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For Communications Service
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ARNOLD MAGNETICS CO.
5962 SMILEY DRIVE, CULVER CITY, CALIFORNIA

means

Send for
Booklet No. 88

describing portable
end bench

type (200 Ib.l
pentogrephs

inates the usual contact buttons.

tacts. Reduction of the mass of the contacts as-

CLEVELAND 5, OHIO9115 GEORGE AVENUE

The New G-R 970 Series Wire-Wound Potentiometers Feature

CIRCLE 355 ON READER-SERVICE CARD FOR MORE INFORMATION

SPECIFICATIONS :
Min. finished hole size.- .18 in.
Max. finished toroid O.D.: 4.0 in.

LABORATORY USE

PRODUCTION USE
1500 turns per minute
'■•sert core ana loa<' in 20 sec. • Tools • Parts

13-19 UNIVERSITY PLACE • NEW YORK 3, N Y

TO ELABORATE
Heavy-Duty Vibrator

This brush assembly conducts
signal and power current through 
slip rings between stationary and
rotating equipment.

Willingness

Elaborate”? Yes, that s exactly what we 
mean. For, actually, elaborate 
to work something out. Always, we at
Superior are most willing to work out ex­
actly what your application calls for 
the right answer to perform a brand new 
operation most efficiently, to make your 
present equipment function more profit­
ably, or to bring down the cost of manu­
facturing your product. Please turn us 
loose on that next brush assembly problem.

SUPERIOR CARBON PRODUCTS, INC.

Slrior
write for literature

The 1700 Series Heavy-Duty
Vibrator, designed especially 
for communications service, in­
corporates a design which ehm

The spring leaves themselves, 
made of special contact alloy, 
act as contacting members, af­
fording greatly increased con­
tact area.

The construction increases vi­
bration life from 50 to 100%, 
eliminates sticking of contacts,

and provides steadier output throughout the serv-
ice life due to the lower rate of erosion at the con-

sures flare-proof starting without need for greater
driving power. Both spht-reed and duplex tvpes
I without split-reed) are available for two-wav
communications equipment and other heavy-dutv
electrical and electronic applications. P. R. Mal-
lory & Co., Inc., Dept. ED, 3029 E. Washington
St., Indianapolis 6, Ind.

ARNOLD TOROIDAL COIL WINDER
sets up quickly... easy to operate...
takes wide range of wire sizes

Winding speed: 1500 turns/min.

Wire range: AWG 44 to AWG 26
Dual, self-checking turns counting system
Loading (wire length) counter
Core range: % I.D. to 4 O.D. to I/2 high

Change wire and core size in 45 sec.

Precision
Potentiometers

at Popular Prices

ft Accurate Resistance Values ft High Resolution
ft Good Linearity ft Low Capacitance to Ground 

ft Uniform Contact Pressure
ft No Pressure Connections

ft Low Electrical Noise
ft Total Enclosure

ft Stable & Repeatable Settings ft Long Life
☆ Seventeen Stock Values: 2 to 500,000 Ohms 

ft Eight Sizes : 2 to 20 Watts ft Low Cost: $3.15 to $10.00
Before purchasing any precision potentiometer, investigate 
these new G-R Units. Write for the potentiometer bulletin

GENERAL RADIO Company
275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A

90 West St. NEW YORK 6 8055 13th St., Stiver Spring, Md. WASHINGTON, D.C.
York Road & Guernsey Avenue, Abington, Pa. PHILADELPHIA

920 South Michigan Ave CHICAGO 5 1000 North Seward St. LOS ANGELES 38

CIR

Immediate engraving with unskilled labor.
• Name plates • Dials • Panels

new hernies engraving machine corporation

Cll

EL



METER-RELAYS
For Sensitive and Accurate Control Provides

RANGES

UICROAMPI

lator

sponse to temperature

MACHINES

THAT MOVE

COMMUNICATIONS

DEVICES

BECKMAN

410°°
FREQUENCY IN-A-DRAWER’

METER
EQUIPMENT

0 to 42 me frequency meter (extendable to 515 me)

DON
CIRCLE 360 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 362 ON READER-SERVICE CARD FOR MORE INFORMATION
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MANY DESIGN 
PROBLEMS...

Berkeley
Model 5571

INFORMATION 

brief sta+e- 
to Bulletin

midgel 
water 
stills

2. Frequency ratio meter

3 0-1 me period meter

4. 1 It sec to 10,000 sec time 
interval meter

is accurate to ±0.05°F. Other features include a 
wide temperature range (from ambient to 210°F), 
and a built-in cooling coil for operation below 
room temperature. A submerged pump provides 
rapid circulation (up to 5gpm at zero head). The 
system does not require a continuous water sup­
ply, since the 2-1 /2 gal capacity is ample for con­
tinuous circulation. Precision Scientific Co., Dept. 
El), 3737 W. Cortland St., Chicago 47, Ill.

5. 0-2 me events-per-unit 
time meter

6. 1 me counter

Board, Electronic Design, 19 East 62nd St., New York 
21, N. Y. Include your complete address.

What does it cost you 
to buy distilled water?* 
Precision Midget Water Stills can^^^^^ 

save you money and provide the convenience of...

Fresh pyrogen-free distilled water WHEN and WHERE 
you want it.
At a half gallon per hour rate — trouble-free operation, 

easy to install and maintain.
No plumbing connections required, compact, portable, au­
tomatic operation, easily cleaned.

Thousands of applications under varying conditions have 
proved their utility and performance.

Smaller than a 5-gallon bottle
Tinned copper parts in vital areas 

Gas-free water at all times 
Low current consumption 

Efficient preheating of raw water before 
entering evaporator.

*The Midget costs only I1/,? per gal. at 3c per kilowatt hour.

AVAILABLE FOR IMMEDIATE DELIVERY
Send for new bulletin No. 972

■■■■ BECKMAN INSTRUMENTS INC. 

2200 Wright Avenue • Richmond 3, Calif.

KOILED KORDS retractile cords extend to approxi­
mately six times their retracted length. They are 
neat and orderly and never sag, droop, drag or 
tangle in moving mechanisms. Write for Bulletin 
KK-52 showing many uses.

A truly universal laboratory instrument; features accuracy of ± 1 count, 
± crystal stability; direct digital readout; direct connection to printer, 
data converter for card punches, electric typewriter, etc Compact 
(21"W x 19"H x 16"D), weighs 100 lbs. Price f.o.b. factory, $1650.00.

Write today for data; please address Dept. Dll.

directly over moving coil. Reset con be manual or auto­
matic. Spring action in contacts kicks them apart forcefully. 

Three sizes of clear plastic case models, 2Vi, 33A and 4’/2 

inches (all rectangular). Two ruggedized and sealed models, 

272 and 3’/2 inches (round metal cases).
Contact arrangements: High Limit Single, Low Limit Single 

or Double (both high and low). Contact rating is 5 to 25 

milliamperes D.C.

Suggested circuits for meter-relays and complete specifica­
tions including prices are covered in new 16-page Bulletin 

G-6, which you can get by writing Assembly Products, Inc., 

Chesterland 17, Ohio.
ATOMIC EXPOSITION, fiOOTH 423, DEC. 10-16, CLEVELAND, OHIO 

CIRCLE 357 ON READER-SERVICE CARD FOR MORE INFORMATION

3759 West Cortland Street • Chicago 47
CIRCLE 358 ON READER-SERVICE CARD FOR MORE INFORMATION

Model 261-C Range 0/200 DC 
Microamperes. Price $33.00

ers meet contacts close and

If the machine and power Cord move, KOILED 
KORDS are the most effective and safest power 
cords to use.

electronic relay to provide 
faster, more accurate re­
change ; temperature control

coupled with an

CIRCLE 359 ON READER-SERVICE CARD FOR MORE 

If you need a special component, send a 
ment of your specifications addressed

0/20 Uo. to 0/50 A. 
0/5 Mv. to 0/500 V.

The trip point is adjustable 
to any point on the scale 
arc. These meter-relays are 
sensitive to changes of as 
little as 1%. One contact is 
carried on moving pointer. 
The other is on a semi-fixed 
pointer. When two point­

lock. Holding coil is wound

* KOILED KORDS*
THAT EXTEND AND RETRACT

Constant Temperatures
The “Temp-Trol”, a port­

able constant-temperature 
circulating system used for 
accurate temperature con­
trol of refractometers, spec­
troscopes, and a wide vari 
ety. of other instruments, 
has been redesigned. A new 
“Micro-Set” Thermo-Regu-

KOILED KORDS are most convenient and can be 
quickly and neatly "stowed" either inside or 
outside instrument housings.

■ KOILED KORDS make it easy to service units that
' are concealed and they avoid possibility of un­

gainly straight cords causing mechanical failures.

k ©1955

Koi/edKords
k INCORPORATED 2Jk
’ AAAAAAAA/WVWr
Box K, New Haven 14, Connecticut

Automatic 
and 
Continuous 
Operation

KOILED KORDS is a trade mark of KOILED KORDS, INC
Manufactured by Whitney Blake Company._____



from special

MA

MAT'

DS-Î2LWrite for Bulletin

D-c leakage Block)

CIRCLE 365 ON READER-SERVICE CARD FOR MORE INFORMATION 3236 North 33rd Street

CIRCLE 367 ON READER-SERVICE CARD FOR MORE INFORMATION

Brochure Mailed on Request

and at the sameventory costs

TWEEZER-WELD GUN

Electric Co., 77 South St., Mount Vernon, N.Y.

Millions of small parts have been made on TWEEZER WELDERS

CORD SETS

CIRCLE 364 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 366 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 368 ON READER-SERVICE CARD FOR MORE INFORMATION
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EXTRA 
COST!

Bench Welder with Capacitor 
Discharge power supply.

I.Op,amp at 6v d-c to a maximum of 8/tamp at 125v 
Eansteel Metallurgical Corp., Dept. ED, 2200 Sheri 
dan Rd., North Chicago, Ill.

Porous sintered 
anodes, compacted

time furnish quality cord sets at a 
competitive price. Sales offices in 
principal cities.

the ONLY instrument in the field 
that offers ALL these features at

Tantalum Capacitors 
For Transistor Circuits

well known Curtis 
• Economy .

Aha ask about wide selection 
of other Curtis Blocks avail­
able.

the new
DS-6100-T
FREQUENCY-PERIOD 
electronic counter

A compact frequency­
period counter designed for 
direct measurement of any 
mechanical, electrical or 
optical phenomena which 
can be converted to a 
varying voltage. Read-out 
in direct digital form. 
Ideal for use by skilled or 
unskilled personnel.
Price S700 00,
Write for complete 
catalog data TODAY!

AUTOMATIC precision com­
bined forming and welding 
operations that are accom­
plished on "TWEEZER-WELD" 
equipment have revolution­
ized the Electronic and In­
strument industries.

Visit Us in 
Bjoth 424—Automation Show 

Chicago—Navy Pier

Write Cords today for free catalog out­
lining complete specifications of standard 
cord sets ... or for Bulletin C442 on new 
3 conductor U.L approved cord sets.

Cords manufactures a complete line 
of U.L. approved cord sets for any 
application. Through their extensive 
standardization, Cords Ltd. can re­
duce both your engineering and in-

remarkably low, ranging from

"MA" & "MAT" Blocks J 
feature:

• Compactness V
—only ’A" center to center spac-1 
ing of terminals.

• Full H" creepage distance 
— for excellent insulation 
between terminals and to 
ground

• #8—32 Screws (Brass)
• 16 Gauge (.051) Brass Terminal 

Bars
• Metal Channel Mounting
• Factory assembled with

1 to 24 Terminals.
• Rated 300 volts — 25 amps. | 

(67% higher current than the

f Standardized

CORD SETS
Ready for Your 

k. APPilCATION A

Representatives in all major areas.

COMPUTER-MEASUREMENT CORP.
5457 Cleon Avenue, Dept. 76-N

,|t| North Hollywood, California

CIRCLE 363 ON READER-SERVICE CARD FOR MORE INFORMATION

Curtis Terminal Blocks Make 

Better Connections — Econo­

mically — Quickly. A Type for 

Every purpose.

3 heavy-duty resistors 
meet high-current needs

Barohm unit is used for continuous-duty battery charging, 
space heating, load bank, projection arc, similar equipment.

Loopohm, another continuous-duty unit, is designed for appli­
cations where mechanical shock or vibration prevail, such as 
crane hoists, welding and other portable equipment.

Edgeohm, an intermittent-duty unit, is used in motor starting, 
plugging, field discharging and similar applications.

Write for Bulletin 35 for complete details. Ward Leonard

oh l.J ’...ch r u

¿eSSt- ■ ■ ’ । । \ 1

■ 1 ■ '

large surface area 
for contact with the electrolyte to permit large 
capacity in small space. The anodic oxide film is 
formed elect roly tically, after which the anode is 
inserted, with proper insulating seals, into a fine 
silver case which also serves as the cathode.

Tantalum capacitors of this type are made in 58 
sizes and ratings, ranging from 1.75v d-c (w) to 
325mfd at 6v. The normal temperature range is from 
— 55°C to +85°C. Hermetically sealed capacitors, 
also available from this company, may be operated 
in temperatures up to 125°C.

CORPS LIMITED
DIVISION ESSEX WIRE CORPORATION 
121 DODOS STRIKT, DEKALB, ILLINOIS

Automatic Weldor *
3600 welds per hour. 

• Contract Welding Service Available

CURTIS

1 and 10 CYCLE

CURTIS DEVELOPMENT & MFG. CO

I and 10 SECOND 
Time Base

FREQUENCY
Measurement

PERIOD
Measurement

PRECISION ACCURACY 
Over 1-100,000 cps 
range

RHEOSTATS • RESISTORS • MOTOR CONIROLS • CHROMASTER

MA" & "MAT" \
Terminal Blocks 

particularly designed 
for applications 

requiring
UL approval

EASILY PORTABLE
Only 28 Pounds
SMALL SIZE 
14%"W x 7'2"H

FEDERAL TOOL *
EDGIDEERIDG COmPADU 

1376 POMPTON AVENUE, CEDAR GROVE, NEW JERSEY
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“PLUG-IN” RELAY FOR PRINTED CIRCUITS. 

Design of coil and spring terminals permits 
direct insertion into printed circuits with 
high-conductance connections, easily sol­
dered. Bearing design gives up to 120 
million operations without readjustment or 
relubrication. Size: 1 x l’/k*-l%* (de­
pending upon number of contact springs) xl *.

nd

1.14

»li­
as

Turns-Counting Dial 
In Four Precision Models

Electronic Timer
For Industrial Controls

CLASS At
The “all-purpose” relay for use where first 
cost is important. Gives long, dependable 
service. Size: 4%" x 2’/*" x 1

CLASS B:

Made for extremes of long service life and 
dependability — often exceeding 400 mil­
lion operations! Size: 4%" x 2’A" x 114*.

CLASS F:

Low operating power makes this relay espe­
cially desirable in a.c. circuits where relays 
function without specified operate or release 
time delays. Size: 4%" x l”/k" x 114".

CLASS St

Made for exacting miniature requirements. 
Used in aircraft where resistance to shock 
and vibration is needed in a small, light, 
reliable relay. (For printed circuit applica­
tions—see below.) Size: 2%" x 2" x 114".

CLASS Z:

Provides maximum timing in a “small-as- 
possible,” low-cost relay. Compact, light, 
resistant to shock and vibration. Size: 314" 
x2rxi”^.

Temperature Relay 
Extremely Sensitive

The glow of a cigarette at 
a distance of ten feet will ac­
tuate the “Infra-Ray” Relay. 
This device can be used to 
actuate, at a safe distance, 
any device associated with 
high temperature operations 
(turn on cooling sprays, actu­
ate hot strip coilers, stop 
pouring of molten metal at 
the correct level, activate re­
corders of high temperature 
instruments, etc). It is a self- 

contained unit providing contact ratings 250va rms 
at any time, up to 5amp immediately prior to opening 
and up to 500v immediately prior to closing. Cabinet 
is 9" x 12" x 6" deep. Power required is 115v ±10%, 
60cy, 0.1 amp, one side grounded. Industrial Gauges 
Corp., Dept. ED, Englewood, N. J.
CIRCLE 369 ON READER-SERVICE CARD FOR MORE INFORMATION

The T-l Timer 
is a simple elec­
tronic unit with 
±2% repeat accu­
racy. It permits 
multiple modes of 
operation includ­
ing interval, de­
layed action, re­

peat cycle, and single cycle timing, and it can be 
supplied with standard time ranges of 0.3-25sec, or 
0.5-50sec. The 270° calibrated dial assembly can be 
removed for remote operation. Ferraia, Inc., Dept. 
ED, 8106 W. Nine Mile Rd., Oak Park, Mich.
CIRCLE 370 ON READER-SERVICE CARD FOR MORE INFORMATION

The 900 Series “Duo- 
dial" turns-counting dial, 
which replaces this firm's 
W series, consists of two 
coaxial dials: the inner 
counts hundredths of each 
turn, and the outer counts 
the number of completed 
turns. The dial is integ­
rally mounted with the in 
ner dial and connects di­

rectly to the shaft of the device using it, assuring 
accurate readings, free from backlash. Ilelipot Corp., 
Dept. ED. 916 Meridian Ave., South Pasadena, Calif.
CIRCLE 371 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE 372 ON READER-SERVICE

you can have the advantages of

plug mounting 
in all these Automatic Electric 

relays
For any application, you can choose an Automatic 
Electric relay—a top-quality relay in every way—with 
the additional advantages of plug mounting:
Minimized Inventory—When you standardize on 
plug-in relays, you can often interchange the same 
basic relay in many models of your equipment. Thus, 
you make substantial savings by reducing your inven­
tory costs, speeding assembly.
Fast, simplified inspection and maintenance—Plug­
in relays permit periodic bench inspections with almost 
no "down time” involved. Entire banks of relays can be 
removed for testing, and then replaced, in seconds.
Simplified replacement—Plug-mounted relays can be 
replaced quickly and easily at otherwise inaccessible 
points in your equipment. Even an unskilled service 
man can replace relays in a matter of seconds without 
tampering with circuit wiring.

You can select Automatic Electric plug-in relays from 
five basic types and thousands of individual assemblies. 
Send for Relay Circulars 1800— 1804 —They give 
complete specifications, dimensional drawings, and help­
ful information. Address Automatic Electric Sales Cor­
poration, 1033 West Van Buren Street, (HAymarket 
1-4300) Chicago 7, Illinois. In Canada: Automatic Elec­
tric Sales (Canada) Ltd., Toronto. Offices in principal 
cities.

CARD FOR MORE INFORMATION

127
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PLASTI-GROMMET
SHAKEPROOF®

New nylon Plasti-Grommets 
can reduce costs of nearly 
any assembly. It snaps into 
prepared hole, stays tight 
even under severe 
vibration, is non-corrosive, 
non-conductive, won’t chip 
or craze, is available in 
any size, any color.
Write for Booklet today

Blind screw receptacle locks tight, saves assembly time!

SHAKEPROOF
item" "

DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 

Offices in Principal Cities

Preamplifier
Produces D-C Voltages from A-C

To overcome the 
limitations of ex­
cessive power 
drain and sluggish 
response of a me­
ter movement in 
recording the rms 
value of a-c volt­
ages and currents, 
this circuit pro­
duces a d-c voltage 

proportional to the rms value. Known as the Model 
150-2500 RMS Volt/Ammeter Preamplifier, it plugs 
into an appropriate driver amplifier-power supply 
unit in any Sanborn “150 Series” system.

Typical specifications, when used with associated 
Sanborn equipment, are voltage ranges: 25v, 125v, 
250v; current ranges: 50ma, lOOma, 250ma, 500ma, 
lamp; full-scale deflection: 5cm; overall tolerance: 

of full scale, for frequencies between 50cy and 
2ke. The preamplifier is usable to 4kc, and its rise 
time is 0.15sec. Sanborn Co., Industiial Div., Dept. 
ED, 195 Massachusetts Ave., Cambridge, Mass.

C-D-F SPIRAL TUBING
Looking for low-cost tubing to 
reduce unit costs and improve 
product performance? Consider 
the use of C-D-F Spiral Tubing, 
a high strength plastic made 
from paper or fibre that is spi­
rally wound and cured at high 
temperatures. In many cases it 
can replace rolled or molded 
laminated plastics ... at a good 
cost saving. Small sizes, thin 
walls are not a problem. For 
many applications, dimensional 
stability and moisture resistance

is excellent. Coil forms, insu­
lating tubes, paint roller tubes, 
shipping containers, bushings 
are just a few applications.
Write today for 8-page Tech­
nical Folder ST-53, giving prop­
erties, sizes, tolerances on im­
pregnated and un impregnated 
round, square and rectangular 
C-D-F Spiral Tubing. Well il­
lustrated. Call your C-D-F sales 
engineer (offices in principal 
cities) — he’s a good man to 
know!

fifa

CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.
NEWARK 107, DELAWARE

CIRCLE 373 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 375 ON READER-SERVICE CARD FOR MORE INFORMATION

they 
shall 
not 

pass!
AW.fMYDON PRECISION GOVERNED 5600 SERIES 

MOTOR insures performance of America's perimeter defenses.
5600 Series 
GOVERNED 

D. C. MOTOR

under con-

(b) under con-

under con-

± 0.1% 
dition 1
± 0.3% 

dition 2 
± 0.5% 
dition 3

5. Shock — per MIL-E-5272A, 
Proc. 1 (30g for Ums)

SPECIFICATIONS
1. Voltage range nominal ± 

20% at 68°F.
2. Ambient temp, range minus 

65°F to plus 165°F.
3. Vibration 5-55 cycles per 

sec. with 10g max. accel.
4. Tolerance on escapement 

rate:

Mod. 800 ♦315

/ New Differential 
\ DC VOLTMETER

Fast! 
Direct!
Now! Twice 
as Accurate!

WIRE-MIKE 
takes 
guesswork 
out of
wiring

Rated 30 oz.-in. full load torque at 1 RPM. Torque is 
limited by materials used in gear train to 20 oz.-in. 
intermittent or 5 oz.-in. continuous duty at 1 RPM. 
Special gear trains are available.
Output speeds from 900 RPM down to 1 revolution in 
2 hours can be provided.

WHEN TIMING POSES A PROBLEM CONSULT ....

(General 
Catalog 
Sent on 
Request)

OOflAYDON
M P A N Y

• ACCURACY OF THE NEW MOD. 800 NOW INCREASED TO 
0.05%. Highly stable reference supply calibrated against standard 
cell: 5-dial decade attenuator uses matched, precision wire-wound 
resistors.

• 500-VOLT SEARCH RANGE... establishes value of unknown 
voltage to within 2% by direct meter reading.

• 2 CALIBRATED NULL SCALES... 10-0-10 and 1 -0-1 volt ranges 
give direct reading of deviations from null. High resolution—500 
volts are spread over 80 ft. of effective scale length.

• INFINITE INPUT RESISTANCE at null.
• PRINTED CIRCUIT ... light, strong aluminum construction; easy 

to read illuminated dials.

Electronic Tools
WATSBSUBY 20. CONNICTICUT

CIRCLE 374 ON READER-SERVICE CARD FOR MORE INFORMATION

JOHN FLUKE MANUFACTURING CO./for Industry

llll W. Nickerson St., Seattle 99, Wash.

CIRCLE 376 ON READER-SERVICE CARD FOR MORE INFORMATION

• pocket size, 4Vj" closed, 2 oz. 
weight

• heavy-gauge stainless steel
• inside and outside caliper, cali­

brated in 32nd»
• precision-etched direct reading 

scales
• pipe size to i. d conversion table 
• genuine leather sheath

Frankly, we never intended to get into the WIRE-MIKE business. Our 

engineers designed WIRE-MIKE as a labor of love—because they 

felt such a tool was long overdue. We made several hundred for 

our friends, and thought we had heard the last of it. Not so. Before 

you could say "WIRE-MIKE," we were snowed under with demands 

for this handy gadget. Since our distributors knew we couldn't keep 

giving them away, they asked us to put WIRE-MIKE into production 

at a nominal price. A few improvements make WIRE-MIKE better 

than ever—now everyone can have this famous precision lifetime 

tool for instantly measuring conductor size (stranded, solid or ACSR), 

conduit size (rigid or thinwall), and pipe size. Only $1.95 at your 

Burndy distributor. 54-20

BURNDY ENGINEERING COMPANY, Inc., Norwalk, Connect.
CIRCLE 378 ON READER-SERVICE CARD FOR MORE INFORMATION
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For Use In Other Equipment

Drops

labs UL approved for 12

amps @ 125V or 10 amps (a 250V. Specify #402 ACE.

Write for Data Sheet 10 and 11 for details

CIRCLE 381 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 379 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 383 ON READER-SERVICE CARD FOR MORE INFORMATION

changing stop screws.

ore

eep RICHARDSON Laminated
ion

and Molded PlasticsHer

ime

cuboot STANDARD PRESSED STEEL CO.
our

4-20 UNBRAKO SOCKET SCREW DIVISION

CIRCLE 382 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 380 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN November 1955

ACTUAL 

SIZE

Sealed 
oil bath 

lubrication

Inserted 
bearings

Coaxial 
shafts for 

in-line 
construction

Quick 
delivery — 

1 or 1000 
units

Save design, ( 
production, and 
assembly costs by 
using ready-to-go

place 
fast

Minimum 
space 

back of 
panel

10,000 RPM 
input

GROUNDING - 
k Simply drill 
B extra 14" hoi*.

Simply slip Alden Grounding Adapter Plate over any of 

above Alden Mini-SpACe outlets and adapt it tn accom­

modate the UL 3-prong, parallel blade, grounding plugs. 

Add "G” to part numbers above (e.g. #402ACEG) or order 

separately as #CS402ACG.

130 oz./ii 
output 
torque

Simple 
panel 

punch- 
out

Bantams as package 
components in your product.

Available in 
642 

STANDARD 
ratios

This 12-ounce radio was made 
possible mainly through the use of 
printed circuits and transistors!
Regency laid out the circuit. Cro- 
name, Inc. printed it on Richard­
son T-725 copper-clad INSUROK, 
then etched it. Result : Light, com­
pact circuit. . no tedious wiping . . 
faster assembly.

contact and assembled into molding. #4O2ACC with 16 

gage wire UL approved up to 1100 watts. #4O2ACL with 

14 gage wire, UL app. for 15 amps 125V or 10 amps 

@ 250V. Specify part number and lead lengths.

Updo 40%

PARALLEL-WIRED Mini-SpACe Outlet — with two leads automatically at­
tached to each contact and assembled into molding. Ideal for parallel wiring 

of multiple outlets. Specify #4O2AC2C for 16 gage leads, 

g 4 g al It #402AC2L for 14 gage leads. Give part number and 

lead lengths.

Single-turn. Center­
tapped. Ohmages from 50 
to 100,000.

FIRSTAPANSISTOR^RADIO 
MAbE POSSIBLE.. BY^ 
INSUROK* COPPER-CLAD 
PRINTED CIRCUITS!

The New Bantam 
combines power capacity 
and toughness 
with small site.

Continuous rotation

JENKINTOWN ■ PENNSYLVANIA

CIRCLE 384 ON READER-SERVICE CARD FOR MORE INFORMATION

★ Clarostat-excluslve Series 42-900 is a 
stock item. Immediately available from 
distributor or factory. Ideal for prototype 
assemblies or pilot runs; for lab and 
instrument usages; for rigid military re­
quirements. Functional outputs obtainable 
by resistance-loading each side of center 
tap. Extension rear shaft. Can be coupled 
to other potentiometers; to switches, ser­
vos and other devices. ★ Descriptive 
literature on request.

PRE-WIRED Mini-SpACe Outlet — with leads automatically attached to each

TINY CONVENIENCE OUTLETS 
give your portable appliances, radios, power tools, 
electronic test gear greater utility and ease of use. 

Easy to install — takes absolute

E Y t L t I S » i V E 1 5 UP 5PO1 
WILDS RIGHT TO CHASSIS I ~ ...... -g

< Compare UNBRAKO-recommended
1 tightening torques with those of

gfegg? ordinary socket set screws and you
readily see why you can set an 
Unbrako and then forget it. The 
reasons are simple. Unbrakos 

njflg* have deeper sockets, which give
you better purchase with the 
wrench; rounded socket corners, 

-. - ...s which eliminate the sharp corners
where cracks start; fully formed threads, which make them 
stronger; and knurled cup points, which keep them tight. 

Bulletin 2067 tells the complete story—briefly and pictorially. 
Ask your Unbrako industrial distributor for a copy. Or write 
us today. Standard Pressed Steel Co., Jenkintown 12, Pa.

7/e RICHARDSON COMPANY 
Founded 1858

2682 Lake Street, Melrose Park, Illinois (Chicago District) 

SALES OFFICES IN PRINCIPAL CITIES

Exceeds JAN-R-19 specs 
where applicable.

oil-impregnated 
„ for greater ro­

tational life.

Quality plus. Goldplated 
terminals, bushings, etc. 
Anodized end-plates.

up
I" *»0lh <| r ;Uh|

BBk ’n,hii.i h'i all typo
^^b HB^^H <i

’ll ‘'

• ■ •
1 1pm< * • *> I

quirements. These 
units are also ap­

plicable to the excitation of magnetic chucks, small 
motors, alternators, or dynamometers.

The typical unit shown is used in municipal fire 
alarm systems. It is a selenium rectifier and serves as 
a continuous source of d-c power for fire alarm boxes 
throughout a community. Durable components, good 
voltage regulation during overloads, and protection 
against short circuit damage are incorporated. It has 
low internal impedance, choke-capacitor hum filtering, 
and needs no warm-up. Slaughter Co., Dept. ED, 
170 Nicklin Ave., Piqua 8, Ohio.

PAT. -©-I_____  
PEND, k 1.125

Ask for 
bulletin, "INSUROK 
T-725 Copper-Clad 
Laminates"

INSTRUMENT COMPANY

CLAROSTAT MFG CO . INC DOVER, N H

TllebioW BANTAM SPEED REDUCERS
• Complete! "
• Compact!
• Adaptable! /



Meter CalibratorHOW MUCH
Checks Variety of Instruments

when you use

CONTINENTAL CARBON, INC
CIRCLE 387 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 389 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE 385 ON READER-SERVICE CARD FOR MORE INFORMATION

PLASTIC CLAMPS

COSI LtSS0 0

FLAT BRAIDED TAPE

CIRCLE 390 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 388 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 386 ON READER-SERVICE CARD FOR MORE INFORMATION
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• FASTER
• SAFER
• TOUGH

• SIMPLER
• MORE SECURE
• ENDURING

tie easier, faster 
and do not slip!

Q Ssnd me your 
new catalog.

Q Have a field 
engineer 
contact J
mo. A

For wires, cables, conduits, tubing, light hose. 
Name the use and Commercial has a clamp... 
or will design one. Pioneering “know-how” and 
advanced production methods of CPC offer 
unmatched quality... and at a saving, too! 
Send for sample clamps and prices.

versatility... economy!

KESTER 
DERFORMSThis electric me­

ter calibrator is 
suitable for check­
ing all the usual 
electric meters, in­
cluding voltmetei s, 
ammeters, wattme­
ters, varmeters, 
power factor me-

RDBKLJS

Send for Catalog 201 . . . Costs and materials 
are graphically illustrated. Tells where and 
how you can save money for your plant by 
using Federal Short Run Stampings.

ROUND LACING CORD
Heminway & Bartlett Nylon Lacing Cords 
and Tapes fit every lacing need. Their 
greater strength means minimum break­
age-minimum rejects Their special 
construction prevents knot slippage . . . 
makes knots tie tighter, faster and easier!
TAPES Meet Gov Spec. FED-1613 tn 3 

finishes: wax free, wax and resin- 
coated finish

CORDS Comply with all construction and 
finish requirements of Gov Spec. 
Jan-T-713 and Jan-T-152

ters, and synchronization indicatois. It consists of a 
power supply panel which has the various required 
test outputs and an instrument console including 
twelve precision meters used as standards for com­
parison with the meters under test. The power supply 
requires an input of llOv 60ey at a maximum cur­
rent of approximately 5amp.

The console is also piovided with a wheatstone 
bridge for checking multiplier resistors and with re­
sistors from 10 ohms to 100 megohms for calibrating 
ohmeters. Overall dimensions of the calibrator are 
48" x 28" x 26", with a weight of approximately 
500 lb. National Instrument Laboratories, Inc, Dept. 
ED, 6108 Rhode Island Ave, Riverdale, Md.

Should Precision Resistors
COST?

WHITE FOR FREE SAMPLES AND PRICES

The Heminway & Bartlett Mfg Co. ELECTRONICS DIVISION 500 5th Ave . N Y 36 
Sales Offices: Chicago, Philadelphia. Boston. St Louis, Cincinnati. Dallas, 
San Francisco. Los Angeles. Detroit Charlotte. N C.. Gloversville. N Y . 
Lynchburg Va foreign Agent Turner Halsey Co.. Inc.. 40 Worth St.. N y

I Many manufacturers af electrical-elec- 
Ironic apparatus have found that the use 
of Continental Film Resistors results in 
equal or improved specifications ... and

L at lower costs.
Our high degree of specialization tn the 
film field provides unusual service and 
cost advantages even in orders of 500 
units or under.

%W, T6W, 1W, 2W: 10 ohms through 20 megohms. 
1%, 2%» 5%. Meet MIL-R-10509A specifications.

We Invite you to investigate the Con­
tinental Film System now... just staple 
this ad to your letterhead.

The right amount of 
solder every time when you use 

Kester Solderforms in your assembly operation. 
Produce better looking and more efficient products 

as well as greatly increase speed 
of manufacturing.

WHERE TO USE KESTER SOLDERFORMS
Capacitors • Switches • Resistors • Transformers 

Relays • TV and Radio Tuners • Gauges • Small 
Metal Assemblies and Controls ... many, many others.

WRITE TODAY for free samples and complete information 

KESTER SOLDER 
C O PANY 4266Wrightwood Avenue, Chicago 39, Illinois

Newark 5, New Jersey • Brantford, Canada

NORTH AVE. ft CHICAGO, ILL. ft

ercial Plastics bo

20 SIZES 
’/s" to 3" 

All SIZES, SHAPES and MATERIAL
O Well the

I r°* °”most modem. 
I 1 I lote**, mo

creos'm9 »P*®**

I E»t>er|e^ I aeCvrocy-

__ —

7:.v/AH:ir
Hartle i1

Ol TOOL AND MANUFACTURING CO.
650 ALABAMA AVE. • MINNEAPOLIS 16, MINN 

ouAL/rr srampings in small quantities





A NEW ALLISON FILTER . RANGING FROM 10KC TO 640KC 

the model 2C CONTINUOUSLY VARIABLE 

PASSIVE NETWORK AUDIO . 
FREQUENCY FILTER

Another significant 
engineering achievement 
... the model 2-C Allison Filter 
has been designed for telemetering 
and general electronics applications in 
frequencies ranging from lOkc to 640kc. It 
offers unprecedented technical advantages through 

precise performance, range and versatility of 
application and easy maintenance-free operation.

FEATURES

• Low Pass, High Pass and Band Pass with 
Continuously Variable low cut-off 
and high cut-off (independently controlled) 
from lOkc to 640 kc. J

Passive Network ... No Power Supply 
No Vacuum Tubes.

Low Loss ... Approximately 1 db. in j
Pass Band. J
High Attenuation Outside Pass J 
Band...30 db/octave. J

Al LISO N 
ABS.

Maximum Input 2 Watts.

Designed for 600 
Ohm Circuits.

write for 

engineering 
bulletin with 

complete 

k technical 
* data.

allison laboratories
14189 SKYLINE DRIVE • PUENTE, CALIFORNIA

CIRCLE 395 ON READER-SERVICE CARD FOR MORE INFORMATION

MAICO automatic pin and contact inserting 
MACHINE FOR PRINTED CIRCUIT APPLICATIONS

... the Most Important 
Cost-Saving Advancement

Yet Offered
Malco’s Automatic Pin and Contact 
Inserting Machine can materially reduce 
your assembly costs — and at the same 
time step up production to practically 
any desired level.

Operation is completely automatic. Up 
to 40 or more self-retaining terminals are 
inserted into the printed circuit board 
in any symmetrical or non-symmetrical 
pattern within a 3-second cycle. A special 
platen engages the self-retaining snap-in 
feature of the terminals, and the board 
is ready for immediate further assembly 
and dip soldering. Request Bulletin 551. Better

Malco Automatic Inserting Machines 
can be engineered to your particular ap­
plication or production requirements.

yet, give us the facts about your 
operation. We’ll show you how 
your costs can be lowered and
your production increased.

TOOL and MANUFACTURING CO.
4027 W. LAKE ST., • CHICAGO 24, ILLINOIS

CIRCLE 396 ON READER-SERVICE CARD FOR MORE INFORMATION
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Tape Recorder
Portable and Battery Operated

DataReader
• This self-contained 
tape recorder is 
housed in a weather- 
tight aluminum case 
and it weighs only 
19 lb. A VU meter 
is incorporated to act 
as a level indicator, 
and “A” and “B” 
battery meter. It also 
simplifies the correct 
setting of recording

and playback levels to compensate for battery voltage 
changes. Amplifier Corp, of America, Dept. ED, 398 
Broadway, New Yoik 13, N. Y.
CIRCLE 397 ON READER-SERVICE CARD FOR MORE INFORMATION

Model 546

Trimming Potentiometer 
Meets Missile Requirements

The Model 160 
“TRIMpot” meets 
aircraft and missile 
requirements for a 
subminiature trim­
ming potentiometer 
having top high 
temperature and 
power rating char­
acteristics. A —65° 
to 350°F range is

provided. Power rating is 0.6w at 100°F and 0.4w at
200°F. Bourns Laboratories, Dept. ED, 6135 Mag­
nolia Ave., Riverside, Calif.
CIRCLE 398 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Meter
Measures D-C to 11,000Mc

The Model F-2 
Power Meter op­
erates over the 
entire frequency 
range of d-c to 
ll,000Me. Power 
is measured in 
three ranges: 0-1- 
mw, 0-10mw, and 
O-lOOmw. Accu-
racy of readings 

may be quickly checked at any time by means of self- 
contained d-c calibration circuit. Polarad Electronics 
Corp., Dept. ED, 43-20 34th St., Long Island City 1, 
N. Y.
CIRCLE 399 ON READER-SERVICE CARD FOR MORE INFORMATION

A transport unit 
for high-speed 
searching, reading 
and recording 
of data on 
magnetic tape.

[

End-of-tape sensing
Slotted, hollow guide shafts, one ad­
jacent to each tape reel are constantly 
subjected to a vacuum which is main­
tained as long as normal tape is passing 
over, and sealing the shaft openings. 
Perforated leaders at either end of the 
tape interrupt the vacuum and stop the 
tape reels. This feature also provides 
an automatic stop in the event of tape 
failure.

PERFORMANCE:
RAPID START—STOP—REVERSE—from 
stop to full speed in 6 milliseconds.
HIGH TAPE SPEED —optional single 
speed of 30, 40, 50, 60 or 75 in/sec.
TWO-DIRECTION SEARCH-either di­
rection, automatically at full speed.
REMOTE OPERATION—forward, re­
verse, stop, rewind and selection of 
reading and writing.
VACUUM COLUMN TAPE CONTROL— 
provides strain-free tape feed over 
entire length of tape.
RAPID REWIND —2400 ft. of V2” or 
%" tape in 3 minutes.

FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 

Component Sales Division 
460 No. Sierra Madre Villa 

Pasadena 15, Calif.

Electro Data
An Affiliate of 

CONSOLIDATED ENGINEERING CORPORATION
OF PASADENA, CALIFORNIA 

ElectroData Corporation maintains a nation­
wide sales and service organization.

CIRCLE 400 ON READER-SERVICE CARD
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Megohmmeter

CIRCLE 402 ON READER-SERVICE CARD FOR MORE INFORMATION

ment is accurate for all scales. Greibach Instruments 
Corp., Dept. ED, Metuchen, N. J.

Zeroed Once for All Scales
This ohineter and 

megohmmeter per­
mits measurement 
of high resistance 
values to a fraction 
of 1%. It has a 
zero adjustment 
which compensates 
for varying battery 
voltages; once 
zeroed for one 
scale, the adjust-

KNOW-HOW

ad- 
ntly 
ain- 
sing 
ngs.
the 

i the 
ides 
tape

FOR RELIABLE 
ASSISTANCE WITH SOLDER 
AND FLUX PROBLEMS..

SEE THE ALPH MEN

rom 
nds. 
¡igle 
'sec.
• di- 
•eed.
I, re- 
»n of

highly trained field SPECIALISTS 
ALWAYS available in YOUR

TERRITORY to give you 
QUALIFIED ASSISTANCE.
ALPHA METALS, INC.

59 Water St., Jersey City, N. J.

QUALITY CONTROLLED PRODUCTS 
BY SPECIALISTS in Solders, Fluxes.Tin 
& Lead Products FOR OVER 50 YEARS.

OL- 
over

SOLDER

or

LITE

¡ATION

nation-
n.
CARD

19551

ROSIN

CIRCLE 401 ON READER-SERVICE CARD

SOLDER

Strip Chart Recorder
Records on 5" Paper

This miniature 
strip chart record­
er, of the null bal­
ance potentiometer 
type, records on 5" 
translucent paper 
with a pen speed of 
0.5sec full scale

and an accuracy of 0.25%. It is available with input 
sensitivities of 10, 50, 100, or 500mv d-c. No standard 
cell or batteries are used; standardization is continu­
ous and automatic. Chart speeds are adjustable for 
4, 10, or 20ips. Westronics, Inc., Dept. ED, 3605 
MeCart St., Ft. Worth, Tex.
CIRCLE 403 ON READER-SERVICE CARD FOR MORE INFORMATION

Servo Valves
For 5OO-3OOOpsi Systems

A line of elec­
trically actuated, 
high-response, hy­
draulic servo 
valves is offered 
for 500-3000psi hy­
draulic systems. 
Controlled maxi­
mum output flows 
are 0 to 9gpm with 
a time constant of 
approximately

l-l/2"millisec from input differential current to out­
put flow. Pacific Div., Bendix Aviation Corp., Dept. 
ED, North Hollywood, Calif.

tin■ maMuLacLmen

CEN-TRI-CORE
ENERGIZED OR PLASTIC 

ROSIN-FILLED

SOLDER
non corrosive solder 
that is guaranteed 
against tosin 
voids or skips

CIRCLE 404 ON READER-SERVICE CARD FOR MORE INFORMATION
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building 
blocks

SWPUFIEO H, 
T£EEMETRr 
«stems

Assembly of these rugged 
building blocks into an 

integrated system is a simple 
and easy process. Analyze 

your telemetry requirements, 
sketch your block diagram, 

and select the required 
units from RREP’s full line 

of FM transmitting 
equipment You’ve then 

got the finest airborne 
system available.

TWYRANSMITTERS. Crystal Controlled and Var ibleRem 
hf AMPLIFIERS for boosting RF signal strength 
SUBCARRIER OSCILLATORS. Voltage Controlled, Bridge Acti­
vated. and Variable Reactance
COMMUTATORS ANO DYNAMOTOR-COMMUTATOR GAT­
ING UNITS for expansion of system capacity by subcarrier 
commutation
UNIVERSAL MOUNTING ASSEMBLY:

UNERAC (Universal Regulator, Amplifier and Calibrator) 
and UNIVERSAL MOUNTING UNITS for mounting 
RREP Oscillators

DYNAMOTORS for high voltage supplies
Technical Bulletins giving complete information >n these units are available on request

PREP RAYMOND ROSEN 
ENGINEERING PRODUCTS, INC.
32nd and Walnut Streets, Philadelphia 4, Pennsylvania 
Western Regional Office: 15166 Ventura Blvd., 
Sherman Oaks. Los Angeles. California

CIRCLE 405 ON READER-SERVICE CARD FOR MORE INFORMATION

Erik A. Lindgren

in SkMed Umm ä
GUARANTEED HIGHEST ATTENUATION RATINGS 

146 DB - Copper 128 DB- Bronze
new • pat. pend. 2-handle, 

completely leakproof door— 
roller bearing bronze hinges 

new • screen sections are 
firmly fastened to 
wooden frame—then 
these wooded supports 
are bolted together at 
sides, inside und out, for 
greatest possible strength.

new • extra-reinforced floor 
with cross beams every 12”.

• 1* plywood flooring, 
covered with '/»* vinyl tile 

• Lindgren shielded enclosures 
have expanded metal
"kick plates" for added durability and protection.

• interchangeable screen panels are held in 
contact with each other by continuous 
pressure, without soldering. Easily taken 
□part for storage or for changing location.

Meets U.S. Gov’t, performance specifications^^

Illustrated 
Book—Contains 
Specifications 
and

Charts.

WRITE 
TODAY!

ERIK A.
4515*17 N. Ravenswood Ave., Dept. N

& ASSOCIATES
Established 1939

-10, Chicago 40, III. SUnnysidc 4*0710

CIRCLE 406 ON READER-SERVICE CARD FOR MORE INFORMATION
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN

MICROWAVE ENGINEERING
Convair, in beautiful San Diego, now earnestly needs skilled 
MICROWAVE ENGINEERS AND PHYSICISTS: to solve design 
problems of an advanced nature in microwave antennas and scan­
ners. Must be experienced in pencil beam and shaped beam designs 
for guided missile and airborne radar applications. For analytical 
and experimental work in the design of microwave components 
for specialized microwave radar systems and test equipment. For 
experimental development of components in the fields of dielectric 
and metallic media including familiarity with radome and micro­
wave lens design. Unusual opportunities for senior level engineers 
with advanced degrees or equivalent experience.
At CONVAIR you will find an imaginative, explorative, energetic 
engineering department... truly the "engineer’s” engineering 
department to challenge your mind, your skills, your abilities in 
solving the complex problems of vital, new, long-range programs.
You will find salaries, facilities, engineering policies, educational 
opportunities and personal advantages excellent.
Generous travel allowances to engineers who are accepted.
Write at once enclosing full resume to:

H. T. Brooks, Engineering Personnel, Dept. 1011

CONVAIR
A Division of General Dynamics Corporation

3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA

Lovely, sunny, SMOG-FREE SAN DIEGO, ever-growing area of 
three-fourths million people, offers you and your family a way of 
life judged by most as the Nation’s finest for climate, natural 
beauty and easy (indoor-outdoor) living. Housing is plentiful 
and reasonable.

CIRCLE 407 ON READER-SERVICE CARD FOR MORE INFORMATION
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1

Write for literature on Model “X” units.

+ DRESSEN-BARNES CORP., 250A N. Viñedo Ave., Pasadena 8, Calif. -

up to 
limits

to 85° 
lowest

sub-chassis mounting units

The Model "X” regulated power supplies 
save designing time ... are easily and 
quickly installed ... cost leu than units you 
can build yourself. Quality Dressen-Barnes 
construction, and freedom from maintenance. 
Eight stock models available in outputs from 
100-500 V.D.C.... current from 20-300 MA 
—and each model has an adjustable output 
range. Ripple on all models is below 10 MV. 
Specials built to your order.

Neon Indicator
Replaceable Bulb Type

Model 3-150X
Output : 200-300 V.D.C. 

0-150MA

Model 4-200X
Output: 300-400 V.D.C. 

0-200MA

temperatures 
capacitance drift 

after temperature excursion of 25° 
to 25° to —55° to 25°C from the

Dipped-Mica Capacitor
Meets MIL-C-5 Specifications

A dipped-mica capaci­
tor with parallel leads, 
the “Dur-Mica” DM-20 
was developed especial­
ly to meet miniature re­
quirements and all hu­
midity, temperature, 
and electrical require­
ments of MIL-C-5 specs. 
It is available in capaci­
ties up to 5100mmfd at 
300v d-c(w) and up to 
3900mm fd at 500v d-c- 
(w) with operating 

to the highest capacities show performance 
better than characteristic F limits. Dimen­
sions of this phenolic-coated mica capacitor 
are 7/16" x 3/16" x 3/4" long. Electro­
Motive Mfg. Co., Inc., Dept. ED, Willi­
mantic, Conn.

This neon indicator, Type ID, features 
a replaceable bulb and is designed to meet 
requirements of military and commercial 
specifications. With a case diameter of only 
0.375", it mounts in a 3/8" hole in panels 
up to 3/8" thick. Overall length is 1.80".

Using a carefully designed lens of high- 
impact styrene, the unit provides maxi­
mum light from an NE-2A bulb. It has low 
interelectrode capacity (less than 2mmfd). 
The container is an anodized aluminum 
case with 3/8" x 32 NEF thread, with 
lug insulator of compression-molded ther­
mosetting plastic. Bulb removal is made 
from the front of the panel. Eldema 
Corp., Dept. ED, 9844 Remer St., El 
Monte, Calif.

fully engineered
packaged .power supplies

- - ready-to-install components

' Model 1-20X
Output: 150 V.D.C. 

0-20 MA

CIRCLE 410 ON READER-SERVICE CARD FOR MORE INFORMATION
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Galvanometers Pulse Transformer
Will Read 200cy Signals

power 
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handle 
on the
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primary,

with Sanders Associates, Inc.

concepts, basic circuitry, techniques, component development. micro-
wave antenna, electro-mechanical transducers—in every phase of the 
art, both military and commercial—Sanders needs ambitious, creative 
engineers who will move ahead, for the success of the company can 
only be measured in terms of the success of our people.

We would enjoy the opportunity of discussing with you your future 
at Sanders Associates, Inc. Drop a note to D. H. Johnson outlining

% X
Sanders Associates, Inc. offers to Electronic Engineers the opportunity 
to build careers in the electronic world of tomorrow by creative engi­
neering today. Our goal is to shape the future of the industry—not to 
follow in the footsteps of others. The impact of Sanders on the elec­
tronics industry in four short years has been the result of engineering 
performance . . . with such “firsts” to our credit as PANAR, tri-scan 
antenna, and “tri-plate” microwave plumbing.

In guidance systems, weapons systems, countermeasures, in system

The first five of a 
“High-Performance” se­
ries of galvanometers, 
these instruments permit 
accurate recording of 
dynamic signals up to 
200cy without amplifi­
ers. Several of the gal­
vanometers are electri­
cally interchangeable 
with this firm’s present 
“7-300” units, but fea­
ture extended frequency 

response. Other units are distinguished by 
extremely high sensitivity and are expected 
to be used where maximum resolution or 
recording of very low level signals is 
required. Types are available for direct 
connection to commonly used 120-ohm, 
180-ohm, and 350-ohm strain gages and 
resistance-type pickups. No circuit revi­
sions are necessary. Consolidated En­
gineering Corp., Dept. ED, 300 N. Sierra 
Madre Villa, Pasadena 15, Calif.

CIRCLE 411 ON READER-SERVICE CARD

ELECTRONIC 
ENGINEERS

Handles 1 5,000v 125amp
The D211C4B 

is an extra-hea­
vy pulse trans­
former for high 

delivering 15,- 
OOOv at 125amp 
from secondary.

The transformer is designed to operate 
with pulse widths of 20/zsec and features 
a rise time of less than l/isec. Duty cycle 
is 4millisec, continuous. Total maximum 
variation of output pulse from nominal 
peak value is less than 5%. Weight is 45 
lb, and size is 8" x 6-1/2" x 9", including 
four stud mounts on the base, but not four 
3" feed-through insulators on the primary 
and secondary sides. The transformer is 
hermetically sealed, oil filled, and has a bel- 
lows-type expansion drum. Fisher Engi­
neering, Inc., Dept. ED, Huntington, Ind.

f
CIRCLE 412 ON READER-SERVICE CARD

advise you promptly. Interviews can be 
in your area.

ana £ rs

your experience and we will 
arranged either in Nashua or

CANAL ST., NASHUA, NEW HAMPSHIRE

CIRCLE 413 ON READER-SERVICE CARD FOR MORE INFORMATION
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PAR

UNIVERSAL CABINET

BRACKS
WITH OPEN SIDES AND 

DETACHABLE SIDE PANELS

TO GROWTH 
REQUIREMENTS

The above unit is 
our Type “PR” (with 
rear door onlyl “Uni­
versal Cabinet Rack”. 
Type “FR” has both 
front and rear doors.

The a.aembly of 5 rack* ahown above

PAR-METAL Types “PR” and 
“FR” Universal* Cabinet Racics 
are made with Detachable Side 
Panels in order to assure flexi­
bility for your future needs.
Because these are STANDARD 
UNITS, you get custom-quality at 
economical cost. They may be used 
singly or in a group arrangement.
Made in these dimensions:
Heights: 48i/8", 67H", 76V8" and 83’/8".
Depths: 18" and 24".
Panel Widths: 19" and 24".

r Built for Dependable Service
While incorporating new features of versatile 
assembly, there has been no sacrifice of struc­
tural rigidity. All PAR-METAL RACKS are 
substant.ally welded and reinforced for diversi­
fied industrial use.
STANDARD ACCESSORIES: Vertical Side Supports, 
Sliding Shelves, Rack Mounting Chasses, Bases,
Roller Trucks, etc. are 
equipment.

available as standard

4 Type “FR" and 1
Type "PR” rack. Equal height rack a may be intermixed with 19" 
and 24" wide panela. The end panela of the aasembly have the 
detachable aides inatalled. They are quickly removable.

Racks are also avail­
able with fixed side

l-METAL PRODUCTS CORP
Metal Housings for Electronic Apparatus 

32-56 49th Street • Long Island City 3, N. Y. 
ail this coupon for our Latest Catalog today.

Par-Metal Products Corp.
32-56 49th St., L.I.C. 3, N.Y.

We are interested In "Universal Cabinet Racks." 
( ) Mail a copy of your latest catalog to:—

Name .......................................................Position ...................

Address .......................................................................................

Company .....................................................................................

City .............................................Zone.......... State...................

CIRCLE 414 ON READER-SERVICE CARD FOR MORE INFORMATION
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dustrìal, Appliance, 
Communication and 
Automotive Industries

Controls for Electronic,R-B-M DIVISION
ESSEX WIRE CORPORATION

Logansport, Indiana SX

CIRCLE 415 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Oscilloscope
Weighs Only S-Va lb

Line-Voltage Regulator
Holds 220v ±’/2%

This portable min­
iature oscilloscope, 
Model MO-1, weighs 
only 8-1/2 lb and 
takes up less than 
1/4 sq ft on the 
bench. The actual 
dimensions are 6" 
x 5" x 9" high.

In spite of its size, 
the unit is a preci­
sion instrument. In­

put impedance is 2 megohms shunted by 
15mmfd. It has a 10:1 attenuator ; vertical 
sensitivity of lOOmv full scale; and a 
sweep rate of 20cy to 30kc in five steps. It 
is valuable for waveform analyzing and 
quick trouble shooting. The waveform on 
the 1" cathode ray tube is even sharp and 
(dear. The device is one of the smallest 
complete oscilloscopes available. It has a 
gray enamel control panel. The Probe­
scope Co., Dept. ED, 44-05 30th Ave., 
Long Island City^N. Y.

This automatic 
line-voltage regu­
lator maintains a 
220v source of 
power and holds 
output voltage 
within ±1/2%. 
The output volt­
age may be set at 
any voltage be­
tween 210v and 

240v for variations of the input line volt­
age between 195v and 280v. This unit is 
designed to handle up to 8-l/2kva loads 
at output currents of 22amp. Correction 
rate is approximately 20v/sec. It will oper­
ate from a nominal 230v 3-phase source. 
Inexpensive and of compact size, it is de­
signed for wall mounting. The unit can 
regulate a greater variance of load than 
present regulators and is unaffected by 
unbalanced loads. Elox Corp, of Michigan, 
Dept. ED, 740 N. Rochester Rd., Clawson, 
Mich.
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mm Mdesigned
for the

user

h Shasta dìvùwn-

MODEL 702A REGULATED 
POWER SUPPLY
features:
A Regulation ¥4% or better

A Ripple less than 10 mv peak to peak

★ 0 to 400 v output @ 200 ma; continuously 
variable

A 0 to — 150 v bias output @ 3 ma

A Insulated + and — terminals permits use of 
high voltage with reference to ground

A Exclusive SHASTA chassis construction

Other Shasta Quality Instruments 
Expanded Scale Frequency Me­
ters and Voltmeters * Log Scale 
Voltmeters • Audio Oscillators 
Square Wave Generators • Power 
Supplies • Wide Band Amplifiers 
Bridges • WWV Receivers • Dec­
ade Inductors.

S-10

brief specifications:
Output voltages: 0 to -+ 400 at 200 ma 

0 to — 150 @ 3 ma 
6.3 ac @ 8 amp.

Ripple, peak to peak: 10 mv or less
Regulation: Better than ¥4%, 0 to full load
Input: 105/130 v, 50-60 cycles
Dimensions: 8" x 12" x 10"
Price (f.o.b. factory): $205.00

Write today for Technical Bulletin 702A; p eise 
address Dept. SE-11.

Shasta BECKMAN INSTRUMENTS INC.

P.O. BOX 296, STATION A • RICHMOND, CALIFORNIA
TELEPHONE LANDSCAPE 6-7730
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GUIDED MISSILE ELECTRONICS

Copyright 1955 Radio Corporation ot America

Check positions 
in your field of interest...

Modern employe benefits . . .

Relocation assistance

Please send resume of 
education and experience to:

Mr. John R. We d, 
Employm.nt Manager, 

Dept. A-24L, 
Radio Corporation of America, 

30 Rockefeller Plaia, 
Now York 20, New York

Microwave Generator
Gives 950-10,750Mc Carrier

pulse channels

The Model B is a 
code modulated micro­
wave generator with 
five independently ad­
justable pulse channels, 
equipped with four in­
terchangeable r-f micro­
wave oscillator heads, 
and providing a preci­
sion oscilloscope. It is 
designed to provide code 
modulated carrier from 
950 to 10,750Mc for 
beacons, missiles, and 
radar. Each of the five 

has variable pulse width 
and delay, and also has an external pulse 
time modulation input. The repetition rate 
is variable. The instrument is rack mount­
ed and equipped with casters. The inter­
changeable microwave r-f heads are self 
stored in the cabinet. Polarad Electronics 
Corp., Dept. ED, 43-20 34th St., Long 
Island City 1, N. Y.

Here’s Proof...
OPPORTUNITY IS GREATEST AT RCA, 

FOR EXPERIENCED SCIENTISTS and ENGINEERSI

#1— Over 500 experienced design and development engineers 
and scientists chose RCA careers last year . . . 

plus additional hundreds of recent engineering graduates, 
field engineers and other categories of experienced engineers.

#2— Today, RCA progress opens many new, desirable positions in:
SYSTEMS ENGINEERING • ELECTRONIC DATA PROCESSING SYSTEMS

CIRCLE 421 ON READER-SERVICE CARD FOR MORE INFORMATION
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RADIO

AVIATION ELECTRONICS • ELECTRON TUBE DEVELOPMENT

CORPORATION OF AMERICA

FIELDS OF ENGINEERING ACTIVITY
DEGREE REQUIRED

Electrical
Engineers

Medumcal 
Engineers

Physic»! 
Science

S
w

AIRBORNE FIRS CONTROL w w

DIGITAL DATA HANDLING DSVICSS c c c

MISSILI GUIDANCt • INERTIAL NAVIGATION MF MF MF

COMMUNICATIONS CFO CFO

X 
s
>

! 
o

RECEIVING B MICROWAVE TURKS H H N

COLOR TV, GAS, POWER A PHOTO TURKS L I I

AVIATION ELECTRONICS • RADAR MCF MCF MCF

COMPUTKRS MCF MCF MCF

COMMUNICATIONS MCF MCP MCF

RADIO SYSTEMS FO FO FO

MISSILI GUIDANCE MF MF MF

COMPONENTS (COLOR TV) C C C

MACHINE DESIGN LN LN IM

Location Codos C—Camden, NJ. F— Florida H—Harrison, NJ. L—Lancaster, Pa. 
Moor«Mown, NJ. O—Ovarwa« W—Waltham, Mau

Power Rectifiers
Germanium Diffused-Junction Types

This series of germanium diffused-junc- 
tion power rectifiers is now available in 
production quantities for general indus­
trial use. The rectifiers, 1N91, 1N92, and 
1N93, have a reverse current at least 20% 
lower than RETMA specifications for the 
type. They are particularly recommended 
for blocking, magnetic amplifier, and mag­
netic control applications. They can re­
place thermionic diodes in computers.

Respective rms input voltages for the 
1N91, 1N92, and 1N93 under inductive 
load are 70v, 140v, and 210v. D-c output 
currents are respectively 150ma, lOOma, 
and 75ma, and peak inverse a-e voltages 
lOOv, 200v, and 300v. Components Div., 
Federal Telephone and Radio Co., Dept. 
ED, 100 Kingsland Rd., Clifton, N. J.
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CIRCUIT DESIGN 

ENGINEERS

GUIDED MISSILE

Write to

ENGINEERING

STAFF RELATIONS

HUGHES
Aircraft Company

Tucson, Arizona

So accurate and deadly is the Hughes Falcon 
guided missile produced in Tucson, Arizona, for 
the U.S. Air Force, that it has knocked maneuver­
ing drone bombers out of the air even without an 
explosive warhead. Although its electronic brain 
can outwit any enemy bomber, it is the smallest 
guided missile in production.

Because of this small size and consequent ex­
treme miniaturized packaging, new production 
techniques have had to be conceived. This leads 
to production testing of individual parts, small 
integrated units, self-contained components, com­
plete integrated systems, and simulated environ­
mental performance.

The development of equipment for producing 
and testing of such a missile provides a continuous 
challenge to engineers experienced in electronic 
circuit design including the following:

Pulse—Power Supply—Transistor—if and rf— 
Clamping—Wave Shaping—Switching—Phase 
Shift—Input-Output—Modulator—Discrimina­
tor—Feedback—Video Circuits.
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VTVM 3" Potentiometers

With 42 Ranges Inexpensive Types, Gangable
This vacuum 

tube voltmeter, 
the “777” VT­
VM, is a com­
pletely self- 
contained, 
ready-to-use in­
strument with 
all accessories
fitting easily 

into its leather carrying case. Accessories 
include high-frequency co-axial cable, d-c 
probe, a-c line cord, and an instruction 
manual. The unit has 42 unduplicated 
ranges, illuminated scales, and 3% d-c and 
5% a-c guaranteed permanent accuracy. 
Features of this vacuum tube voltmeter 
include: a double shielded 200 microamp 
movement, color-coded scales, 2 zero center 
scales for FM discriminator alignment, 
separate range and function switches, and 
unbreakable, compact metal case. Phao- 
stron Co., Dept. ED, 151 Pasadena Ave., 
South Pasadena, Calif.

This series of fully 
enclosed ganging po- 
tentiometers is 
priced for electronic 
applications that do 
not require the ex­
tended refinement of 
more expensive high 
precision types. The 
units are 3" inde­

is 

tl 

a<

pendent phasing po- 
ter tiometers with a power rating of 8w. 
Th *y feature precise 360° external phas­
ing, adjustable or fixed taps, and linear 
or non-linear resistance elements. Contacts 
are made from precious metals. Standard 
linearity is ±1% of total resistance. Any 
practical number of units may be ganged 
on a single shaft by one-piece stainless 
steel clamp rings. All turret terminals pass 
through the housing for direct pressure 
and solder connection. DeJur-Amsco Corp., 
Dept.. ED, 45-01 Northern Blvd., Long 
Island City 1, N. Y.
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Two Companies Under One 
Roof Offer You a

Prime Source for . . .

PRECIOUS 
LAMINATED METALS

FABRICATED PARTS

INDUSTRIAL DIVISION

LEACH & GARNER
COMPANY

ATTLEBORO, MASSACHUSETTS

EO-1

aim is to give you fast, 
efficient PERSONAL SERVICE on all 
orders and inquiries. Write us, well 
show you we mean business when 
we talk SERVICE and QUALITY. 
Leach & Garner produces solid and 
laminated precious metals in sheet, 
wire and tubing. General Findings 
& Supply Co. fabricates precision 
parts from these and many other 
materials to your specifications.

INDUSTRIAL DIVISION

GENERAL FINDINGS
AND SUPPLY COMPANY 

ATTLEBORO, MASSACHUSETTS
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Cartridge Heating Unit 
Compact, with Long Life

The “Firerod”, a cartridge heating unit, 
is designed to produce five times more heat 
than any standard unit of similar size. In 
actual tests, one unit has been operated

r
s
3
T
1
s 
s 
e
>, 
or

in open air for periods up to 720 continu­
ous hours at a sheath temperature of 
1800°F. By contrast, a standard unit of 
comparable size would last only minutes, 
even though it may be rated at much lower 
wattage. There is little difference between 
resistance wire and sheath temperature.

The unit has many applications. It is 
available in standard, moisture-proof, and 
special designs. It comes in sizes from 
1-1/4" to 12" long and 3/8" or 1/2" diam. 
Intermediate lengths of this cartridge 
heating unit is also available on special 
order. Watlow Electric Mfg. Co., 1376 
Ferguson Ave., St. Louis 14, Mo.

CIRCLE 427 ON READER-SERVICE CARD

Relay
Operates at lOMillisec

Relay 100 MS incorporates a through 
wiping effect and has the fast operating 
speed of lOmillisec. Available either her­
metically sealed or with dust cover, it is 
designed for d-c applications in contact 
combination from spst to dpdt.

Capacity is up to 1.5amp inductive and 
5amp resistive with coil resistance to a 
maximum of 30,000 ohms. The bounce and 
chatter are eliminated by a built-in wip­
ing action in the contact movement. Drop 
out, if desired, can be adjusted to about 
65% of pick-up. Wattage requirement is 
250mw per pole. The standard relay is 
equipped with octal plug in headei s. Iled- 
lin Tele-Technical Corp., Dept. ED, 87 
Dorsa Ave., Livingston, N. J.
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encapsulated

PULSE TRANSFORMERS 
wound to your requirements
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hovv important are
these to you?

PRESS THEM — 

FORGET THEM

Time? No other terminals are installed as rapidly as Sealectro self-fastening, 
self-sealing “Press Fit’’ stand-offs, feed-thrus, connectors. And understandably so, 
because “Press-Fit” technic reflects years of specialized engineering 
in closest collaboration with designers and assemblers who want the best.

Money? The original one-piece, ready-tor assembly 
Teflon terminals minimize labor and materials. 
No soldering, nuts, washers, gaskets. Just 
press tit —that’s it.
and No Headaches? None. “Press-Fit” terminals 
are shatter-proof, heat-resistant, vibration-proof. 
Immune to humidity, wide temperature range, 
fungus, etc.
FREE MANUAL! Tells all you want to know 
about “Press-Fit" terminals. Also lists the most extensive 
selection of types and sizes. Copy on request.

CIRCLE 430 ON READER-SERVICE CARD FOR MORE INFORMATION

TEFLON 
TERMINALS

___________ *Trod«.mcirlt»

CORPORATION
186 UNION AVENUE • NEW ROCHELLE N Y



TUNG-SOL “Magic Mirror" 
ALUMINIZED 

PICTURE TUBE

BRIGHTER-SHARPER 
MORE DETAIL 

- MORE CONTRAST

The “Magic Mirror” Aluminized Picture Tube cre­
ates the brightest, most realistic TV picture ever 
seen in the American home. The “Magic Mirror” 
Tube effectively utilizes all the light generated by 
the phosphor screen.

Tung-Sol has developed a unique method of 
backing the phosphor screen with a mirror-like 
aluminum reflector: Light is prevented from radiat­
ing uselessly back into the Tube. All of the intense 
detail of which the receiver is capable is brought out 
by the full light.

Tung-Sol’s exacting standards of quality con­
trol, manufacture and testing further guarantee the 
high uniformity and maximum performance of the 
“Magic-Mirror” TV Picture Tube.

Let the superior qualities of “Magic-Mirror” 
Picture Tubes add selling advantages to your set.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Salts Offices: Atlanta, Chicago, Columbus, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Montreal 
(Canada), Newark, Seattle.

ORDINARY TUBE—Only half 
the light produced by the 
phosphor screen is utilized in 
the picture. Other half radi­
ates wastefully back into 
tube.

RESULT—A light background 
within the tube which re­
duces picture contrast.

MAGIC-MIRROR ALUMINIZED 
TUBE—Aluminized reflector 
allows electron beam 
through. Blocks wasted light 
from backing up into tube. 
Reflects all the light into 
picture.

Miniature 
lamps -

Sealed Beam Signal
Headlamp* Flashers

Radio And 
TV Tubes

RESULT—Pronounced in­
crease in contrast to make a 
bright, clear, more realistic 
picture.Aluminized

Picture Tubes
Special Purpose Semiconductor» 

Tube*

CIRCLE 431 ON READER-SERVICE CARD FOR MORE INFORMATION



New Literature
Precision Indicators 432 Laboratory Heater 434
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Data Sheet No. 10.02a gives specifica­
tions, dimensions, and operating charac­
teristics of the Brown-Rubicon precision 
indicator. These instruments speed labor­
atory-type electrical measurements. Indus­
trial Div., Minneapolis-Honeywell Regu­
lator Co., Wayne & Windrim Aves., Phila­
delphia 44, Pa.

Plug-In Power Supplies 433
This data sheet describes a subminiature 

plug-in power supply for use with small 
instruments, preamplifiers, etc. Operating 
requirements and characteristics are pro­
vided. C. J. Applegate & Co., 1816 Grove 
St., Boulder, Colo.

Bulletin No. 627 describes this firm’s 
Type RH Heater, a laboratory heater with 
a built-in rheostat. The bulletin discusses 
features of the heater, including range, 
construction, and temperature reproduci­
bility. Precision Scientific Co., 3737 W. 
Cortland St., Chicago 47, Ill.

Pressure Gage 435
A 4-page illustrated bulletin gives speci­

fications on pressure, vacuum, compound, 
and test gages. Dimensional drawings and 
mounting instructions are provided and 
specifications and standard ranges are tab­
ulated. Instrument and Systems Div., Nor­
den-Ketay Corp., Wiley St., Milford, Conn.
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INDUSTRIAL 

"AIRBRASIVE” UNIT

Abrasive stream it directed at 
the work through a small orifice 
nozzle, lines as fine as .006" 
are possible.

A highly concentrated stream of tiny, sharp-edged 
abrasive particles—traveling at very high speeds— 
does the work. There’s no shock, vibration, heat or 
pressure. These features make the Unit ideal for 
cutting, shaping or drilling small parts made of 
fragile or brittle materials and for controlled 
removal of deposited surface coatings.

Details in "Airbrasive" Bulletin 5411. Write Dept. 10

A-2

THE INDUSTRIAL DIVISION
DENTAL MFG. CO. ^>1 io East 40th Street

New York 16, N.Y.
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Conductivity Equipment 437 Laboratory Facilities 440
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Equipment for measuring and control­
ling solution conductivity is listed in a 
new catalog. The Catalog No. 22 lists a 
wide range of standard instruments and 
conductivity cells including the most re­
cent developments in both bridges and 
cells. Industrial Instruments, Inc., Cedar 
Grove, N. J.

Plastics 438
A 12-page brochure, “How the Nosco 

Plant Works To Produce Your Needs In 
Practical Plastics”, describes this firm’s 
plant and manufacturing facilities. Case 
histories of difficult and unusual molding 
jobs are included. Nosco Plastics, Inc., 
Erie, Pa.

Name Plates 439
Modern identification methods and ma­

terials are described in an 8-page brochure. 
All materials discussed are pressure-sensi­
tive self-adhesive. They include roll form 
tapes of paper, cellophane, acetate, and 
cloth, sheet and roll form die-eut pickoffs, 
and metal name plates. Topflight Corp., 
York, Pa.

A description of the facilities of this 
firm for certified qualification testing of 
electrical components is given in a 4-page 
brochure. Laboratory facilities are avail­
able for environmental qualification and 
reliability testing. Rototest Laboratories, 
2803 Los Flores Blvd., Lynwood. Calif.

Gyro Compass 441
A 30 lb, subminiature gyro compass is 

described in this 24-page brochure. Appli­
cations, features, performance character­
istics, and peiformance test results are 
given. Cutaway drawings illustrate con­
struction of the instrument. Arma Div., 
American Bosch Arma Corp., Garden 
City, L. I., N. Y.

Equipment Catalog 442
The 324-page 1956 catalog of this firm 

lists over 26,000 items of radio and elec­
tronic parts and equipment. Special em­
phasis has been placed on equipment for 
industrial maintenance, research, and pro 
duction requirements. Allied Radio Corp., 
100 N. Western Ave./Chicago 80, Ill.

-----wr

CHATHAM ELECTRONICS

ULTRA-STABLE «gulated
*

For those laboratories requiring the 
utmost in stability and regulation 
from D.C. power supplies, Chatham 
Electronics offers a group of ultra­
stable regulated power supplies. The 
use of a driftless regulating circuit

and mercury cell batteries as a volt­
age reference provides the extreme 
stability attained. These units can be 
supplied to meet your power require­
ments. Some typical supplies are 
listed below:

.002% REGULATION FOR 
10% CHANGE IN LINE VOLTAGE

•Max. drift in millivolts over 10 min. period

D.C.
VOLTAGE RANGE

CURRENT 
MILLIAMPERES

HUM 
MV

LINE REGULATION 
110-120 VOLTS A.C.

LONG-TIME 
STABILITY«

400 to 1500 180 2 .002% 20
0 to 400 20 0.5 .005% 10
1500 to 3500 100 3 .005% 30
290 to 310 500 0.5 .002% 5
6.3 to 7.3 3 amps 10 .03% 1

D REGULATED POWER SUPPLIES
These units are ruggedly built and 
designed to give long time, trouble 
free operation. Either positive or neg­
ative output may be grounded. All 
voltages and load currents are me­
tered. Model E-50A (at left) also 
has a 6.3 volt 10 ampere output 
available. ( Non-Regulated.)

DIVISION OF GERA CORPORATION 
GENERAL OFFICES and PLANT: LIVINGSTON, NEW JERSEY
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M I N I ATURIZED 
NEW JAMES 

DPDT CHOPPER

guided missiles /

JAMES

chopper
MODEL 

1204

mechanical gating switches

laboratory instruments

• Dpdt and spdt circuits
• Hermetically sealed removable 

cover
• Octal header with top coil 

connections for minimum noise 
pickup

• Nine pin miniature header for 
minimum size

• Operating frequencies from 40 
to 550 cps

• Contact closures available 
break before make and make 
before break

• Minimum contact bounce
• Extreme contact closure sta­

bility
• Operating temperature range 

-55° to 4-85° C.
Unique external force cancel­
lation design provides unaf­
fected operation under ex­
tremes of shock and vibration

write for engineering specifications 
and catalog

F jgpyjpcIvibrapowr company
I <4036 N. Rockwell St. • Chicago 18, III. 
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Write today for

your free copy of this ask for data file 1106

Technical Paper

AWiWiVi
Precision

Potentiometer Life and
Reliability

BY H. H. HOUDYSHELL 

Products Research Project Engineer, 
Helipot Corporation 

* 
Presented at the

1955 ELECTRONIC COMPONENTS

CONFERENCE
WiVAW 593

first in precision potentiometers

Helipot Corporation
South Pasadena, California 
a division of
Beckman Instruments, Inc.

BECKMAN
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New CTC Coil Forms 
can be soldered after mounting

CTC’s new phe­
nolic and ceramic 
printed circuit coil 
forms type SPC fea­
ture a design which 
allows the units to be 
soldered after mount­
ing. Both the phe­
nolic and ceramic 
printed circuit coil 
forms come complete 
with threaded slug 
and the terminal col­
lar of each is securely fastened to the form. Each unit 
mounts through from two to four holes, as required by 
the number of terminals.

The phenolic coil form is available in two diameters. 
When mounted, the smaller unit is high by .219" 
diameter, and the larger unit is $4" by .285" diameter.

The ceramic coil forms are made of grade L-5 ceramic 
and are available in two mounted heights. One has a 
mounted height of and the other has a mounted 
height of . The outside diameter of each is a |4". 
Both ceramic forms have a threaded powdered 
iron core and collars of silicone fibreglas.

CTC’s new phenolic and ceramic printed circuit coil 
forms are available either as a form alone, or wound to 
your required specifications. For complete specifications 
and data on prices, write direct. Cambridge Thermionic 
Corp., 457 Concord Ave., Cambridge 38, Mass.

Bobbin Winder 447
A data sheet describes a compact front loading 

multiple head adjustable length bobbin winder. Tech­
nical data includes dimensions, weights, types of 
windings, coil OD and length, maximum distance 
between winding centers, wire sizes, tension equip­
ment, built-in adjustable cam, gears, slow-start and 
winding speed, motor equipment, etc. Geo. Stevens 
Mfg. Co., Ine., Pulaski Rd. at Peterson, Chicago, Ill.

Wire-Wound Resistors 448
This 8-page brochure describes various types of 

wire-wound resistors. It also includes an alloy charac­
teristics chart listing symbols, alloys, trade names, 
nominal temperature coefficients, thermal electro­
motive force on copper, and a guide to proper selec­
tion. The bulletin covers fixed, adjustable, tapped 
multi-section, pigtail terminal, and ferrule terminal 
vitreous enamel, as well as wire-wound precision re­
sistors. Precision, Inc., 730 Lyndale Ave. North, Min­
neapolis, Minn.

Production Facilities 449
A new 24-page booklet describes facilities and typi­

cal products made by this company. Typical products 
are illustrated with line drawings and photographs 
showing assemblies and subassemblies; aircraft indus­
try equipment; recording and audio equipment; elec­
tronic test equipment; interphone and control equip­
ment; electronic industry equipment; and special 
products and facilities. Telectro Industries Corp., 
35-16 37th St., Long Island City 1, N. Y.

Silicones 450
A 4-page catalog describes the principal silicones 

sold by this company. Listed are the various silicones 
in liquid and solid forms, in the categories of water 
repellents; oils and oil emulsions; electrical insulating 
resins; silicone rubber gum stock and compounds; 
and silicones which make excellent anti-spatter, anti­
foaming materials. Linde Air Products Co., Div. of 
Union Carbide and Carbon Corp., 30 E. 42nd St., 
New York 17, N. Y.

Oscilloscope 451
The Model 411 Easy-Six, a wide-band, adaptable, 

precision oscilloscope, is described in a 4-page bro­
chure. The brochure describes method of operation 
and the six plug-in packages which make it possible 
to use the oscilloscope as a delayed or undelayed 
model, a gated marker generator, a TV test instru­
ment, a video switch, and a long sweep generator. 
Laboratory for Electronics, Inc., 75 Pitts St., Boston 
14, Mass.

rejects 
on this 
plastic 

assembly 25%
If your assembly is made of plastics, check up on Rollpin. In 
applications like the phenolic trigger switch above, it cut pro­
duction costs and actually reduced, from 25% to zero, rejections 
due to cracking of the plastic parts during seating of the pivot 
pin. Rollpin is a slotted, hollow steel spring pin with chamfered 
ends. Pressed into holes molded or drilled to normal production 
tolerances, it compresses as inserted. It makes a self-locking, 
vibration-proof fastener. It is light, easily removable, and re­
usable. Available in diameters .062, .078, .094, .125, .140, .156, 
.187, and up to .500 in a broad range of standard lengths.

For detailed information and help with electronic 

fattening problems, write Dept. R-32-1157.

ELASTIC STOP NUT CORPORATION 
QI OF AMERICA

2330 Vauxhall Road, Union, N. J.

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS
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In 24 Hours-
You now have an opportunity to ■

readily explore the unlimited >WB h u
horizons opened to your designs

by using Indiana permanent permanent magnets 
magnets in your new product de­

velopment work. These magnets are 
immediately available from stock 

... in a broad range of sizes suit­
able for experimental work. All 

magnets are HYFLUX Alnico V 
... provide uniform, high energy 

in every application. See what 
INDIANA permanent magnets can 

do for your designs. Write or 
telephone, today.

in your 

laboratories 

for your 

experimental
work

WORLD'S LARGIST MANUPACTURIR OP PIRMANINT MAONITS
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ME INDIANA STEEL PRODUCTS 
COMPANY

VALPARAISO, INDIANA

Write for 
INDIANA 

Cast Catalog 
No. M-ll
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NEW
Ml NI AT U R E

Low Capacitance
SWITCHING RELAY

• Low Capacity Blades for 
High Frequency Switching

• Switches Mounted on 
Ceramic Separators

Capacitance (with 1 Form "A" switch):
Capacitance between open contacts .75 mmfd; _
Capacitance between dosed contacts 2.0 mmfd; $ |

Capacitance from contact to ground 1.25 mmfd.
Coll Resistance: Up to 6500 ohms (No. 44 AWG wire).

TYPE 
MLC

Contact Rating: 3 amps. @ 28 VDC max. Suitable for low level 
audio or r.f. loads. Contact material dependent on application.
Contact Combination: Standard, up to 1 Form "C”.
Shock: Meets requirements of MIL-R-5757B.
Vibration: 10G up to 500 CPS.
Size: 23-32 W, W L,
1 Ms* H. with 1 Form C. —

Applications: For guided missiles, ’ 
h.f. communications 
equipment, etc.

Send For Details

tomar ELECTRIC CO.
ITT 3349 ADDISON STREET
—J CHICAGO 18, ILLINOIS

RELAYS * SOLENOIDS • COILS ‘TRANSFORMERS • SWITCHES * HERMETIC SEALING
CIRCLE 454 ON READER-SERVICE CARD FOR MORE INFORMATION

the greatest number of 
IN-STOCK WIRE ITEMS for 

the ELECTRONICS INDUSTRY

FREE
catalog!

alpha

rf First in Quality Wire for over 34 years

r ALPHA WIRE CORPORATION
430 BROADWAY, NEW YORK 13, N. Y.
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Receiving-Type Tubes
This 20-page booklet (Form No. RIT-104) con­

tains technical data on 130 small industrial tubes 
including Special Red tubes, premium-tubes, pencil­
type tubes, computer tubes, glow-discharge tubes, 
small thyratrons, low-microphonic amplifier tubes, 
and other special types. In addition, a chart lists 
types for government use only. Each tube type is 
covered by a text description, tabular data, and a 
base or envelope connection diagram. Representative 
tube types are illustrated. $0.20. Commercial Engi­
neering, Tube Div, Radio Corp, of America, Harri­
son, N. J.

Saturable Reactors 456
An 8-page publication describes applications, mod­

els, and ratings of saturable reactors. Designated 
GEA-6354, the illustrated bulletin describes the 
theory and application of saturable reactors as con­
trol equipment for individual power loads. General 
applications discussed are control of electrically 
heated equipment, automatic temperature stabiliza­
tion, reduced-voltage motor starting, continuously ad­
justable reactive load banks, and control of X-ray 
equipment. The publication also contains wiring dia­
grams, ratings, model numbers, dimensions, and list 
prices. General Electric Co, Schenectady, N. Y.

Vacuum Tube Voltmeters 457
An 8-page brochure describes the outstanding fea­

tures of this firm’s extended-range vacuum tube volt­
meters. The brochure explains their range and use. 
The company also has issued another laboratory re­
port, ‘‘Basic Theory of the Type 300A Vacuum Tube 
Voltmeter” which discusses the design considerations, 
giving basic circuits and development logic. Tech­
nology Instrument Corp, 531 Main St, Acton Mass.

Proportional Controllers 458
Bulletin No. 4-11 describes this company’s line of 

electric proportional controllers for control of dew 
point, pressure, temperature, etc, in batch process, 
combustion atmosphere, and heat treating furnace 
applications. Separate sections are devoted to the 
electric-operated control unit, the electronic relay, 
and the valve operator. Foxboro Co, Foxboro, Mass.

Planetary Cabler 459
A planetary cabler which fabricates intricate cables 

from strands of conductors, coaxial circuits, and 
power leads into one cable length is described in a 
new brochure. The cabler has direct application to 
the guided missile, computer, and atomic energy 
fields. Cable Div, Douglas Roesch, Inc, 2200 S. Fig- 
uerea St, Los Angeles 7, Calif.

Our extruders have turned out 
enough plastic and rubber extru­
sions to reach to the moon and 
halfway back. In compiling this 
vast experience General Tire’s 
Industrial Products Division has 
supplied thousands of original 
equipment manufacturers with 
just about every known type of 
extrusion. No job is too large, too 
small or too complicated for our de­
sign and production staff. Perhaps 
you can benefit from the fantastic 
extrusion mileage we’ve accumu­
lated down through the years.

For literature or further infor­
mation write to The General Tire 
& Rubber Company, Wabash, 
Indiana, Department 1-2.

THE A 
ENERAL 
WIRE J

WABAfH INDIAN
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Hot Wire Time Delay Relays
SERIES H

CIRCLE 461 ON READER-SERVICE CARD FOR MORE INFORMATION

WRITE for Publication No.35 
complete engineering 
data and drawings.

Designed for delay intervals which are longer than 
those produced by magnetic relays and shorter than 
can be produced by the usual types of thermal relays, 
these G-V Hot Wire Time Delay Relays make possible 
many simplified, lightened and improved designs.

ADJUSTABLE DELAY even though hermetically sealed
DC or AC of any frequency for energization
SMALL AND LIGHT. %" diameter, 2%" length. Weight: 1 oz.
WIDE AMBIENT RANGE compensated from -70 °C to 100°C sr higher
CONTINUOUS ENERGIZATION without damage
AVAILABLE in 7-pin Plug-in and Flanged designs

specify 
sturdy, dependable, 
application-tested

How They Operate: G-V Scries H Time Delay Relays 
employ a group of nickel-chromium alloy wires, 
8 to 20 strands electrically in scries and mechanically 
in parallel, as the actuating element. A mechanism 
holds these wires under tension and when the 
energizing current passes through these wires, 
heating them and causing elongation, the mechanism 
multiplies this and moves the contacts into 
or out of engagement.

Over two years of successful field service in electronic, 
aeronautical and industrial equipment prove these new 
G-V relays to be dependable, efficient and accurate.

G-V CONTROLS INC.
18 Hollywood Plaza, East Orange, New Jersey

seconds

extremely

for an entirely 
new range of 
time delays

Type hf-0 
heater-28
SET FORI 5

Contacts N$
V Controls**

contacts Hi
CoNTUOtS*
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RELAY
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Literature Index 462

Bulletin No. 100-D is a 20-P index of 
the industrial division’s instrumentation 
literature. The index is broken down by 
subject, industry, and product. It covers 
catalogs, bulletins, specification sheets, 
data sheets, and articles from the compa­
ny’s Instrumentation Magazine. Industrial 
Div., Minneapolis - Honeywell Regulator 
Co., Wayne & Windrim Aves., Philadel 
phia 44, Pa.

Cleaning Machines 463

A new bulletin describes one of this 
firm’s table-type airless blast cleaning ma­
chines. This machine is intended for clean­
ing work which does not have too many 
pockets or vertical edges, such as castings, 
forging, heat treated parts, weldments, or 
stampings. Installation views, engineering 
drawings, and mechanical and electrical 
specifications are given. A complete dis­
cussion of the airless abrasive blast clean­
ing process is also included. Wheelabrator 
Corp., 1750 S. Byrkit St., Mishawaka, Ind.

Water Still 464
Bulletin No. 912 describes this firm’s 

midget water still, a laboratory still espe­
cially designed for small volume but high 
purity requirements. Operating economy 
space economy, and convenience of opera 
tion and maintenance are discussed. Pre 
cision Scientific Co., 3737 W. Cortland St., 
Chicago 47, Ill.

Resistors 465
Comprehensive data on Types PW-7, 

PW-10, and PW-4 resistors is given in two 
technical data sheets. Information on ap­
plications, design and construction, char­
acteristics, ranges, power ratings, toler­
ance, stamping, derating is shown in charts 
and graphs. International Resistance Co., 
401 N. Broad St., Philadelphia 8, Pa.

Packaging for Glassware 466
A 4-page, 2-color bulletin describes a 

new packaging program for laboratory 
glassware, Air-pak. This program provides 
bursting pressure protection amounting to 
about 525psi. Doerr Glass Co., Vineland, 
N. J.
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this 
FREE 
catalog 
can help 
you to...

YOU CAN PROFIT
with the BEAD CHAIN 

ECONOMICAL 
MULTI-SWAGE 

r METHOD

LOWER PRODUCTION COSTS 
on Tiny Metal Tubular Parts
Bead Chain's exclusive multi-swage method automatically 
swages almost any type of tiny metal tubular part from 
flat stock into precision forms with positive, tight seams. 
High-volume production can be delivered speedily and at 
far less cost than with conventional methods of manufac­
ture! Parts can be beaded, grooved, shouldered and made of 
almost any metal. Diameters up to ’A", lengths to 1 Va".

WRITE
TODAY!

THE BEAD CHAIN 
MANUFACTURING CO.

58 Mountain Grove St., Bridgeport, Conn.
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>4 I Machine Tool Control System 468
1K I A brochure describes the application of 
)e' I a punched tape control system to a turret 

I lathe for an automatic control system. Op- 
I erating principles of the system are given 

ra I (see also, Binotrol in Abstracts) and prep- 
re . aration of the punched tape, application of 
>t., I binary number coding to the lathe’s func­

tions and advantages are discussed. Barnes 
I Engineering Co., 30 Commerce Rd., Stam- 
I ford, Conn.

r-7. I
w0 fl Metallurgy Chart 469
ap- I A revised edition of this firm’s Basic 
ar- I Guide to Ferrous Metallurgy is available, 
ler- I The principal characteristics of steels are 
irts I represented across the temperature range 
3o., I to 2900°F. The important working zones, 

I including preheating for welding, stress 
I relieving, normalizing, annealing, and 
I forging are shown. At the right of the 

sal chart 24 common metallurgical terms are 
ory I defined and explained. A diagram symbol- 
ides I izing the change in grain size with temper- 
g to I ature is included. Tempi! Corp., 132 W. 
md. I 22nd St., New York 11, N. Y.

Grease 470
Bulletin No. 101, a 2-page, 2-color bulle­

tin, describes Molykote, Type BR2, a gen­
eral purpose grease with extreme bearing 
pressure properties. Molykote is a lithium 
base grease and its properties are listed. 
Physical specifications and test results are 
given. Alpha Molykote Corp., 65 Harvard 
Ave., Stamford, Conn.

Counting Devices 471
Automatic predetermining impulse count­

ers are described in these data sheets. 
Specifications, features, and method of 
operation are discussed. Presin Co., 802 N. 
Fairfax Ave., Los Angeles 46, Calif.

Magnetic Clutches 472
Electromagnetic clutch Model C-130 is 

described in a 4-page bulletin. Dimensional 
drawings and cutaway views illustrate the 
clutch and graphs show torque-voltage 
characteristics. Dial Products Co., 7 Ber­
gen Court, Bayonne, N. J.

” *v

N.R.K. MFG. & ENGINEERING CO.
4601 WEST ADDISON STREET • CHICAGO 41, ILL. • SPring 7-2970 

West Coast Representatives TUBERGEN ASSOCIATES 2232 W. IM St, les Angeles S. CaM.
hr . —--------- ....

Microwave
Assemblies,
Radar Components, 
and Precision 
Instruments. . . 
manufactured and 
designed to your 
specifications.

/
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PANELOC announces 

latch-nut

anchor block

a new

rotary 
latch

entire fastener

shim plate
no female portion 
required

access hole 
skin

opening

Saves Cost s Saves Time

Saves Space s Saves Weight

latch-screw

This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 
no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order. 
Cost very low, performance unsurpassed. 
Write for a catalog and price list for your file.

PANELOC... America’s 
most versatile line of aircraft 
fasteners ... Rotary Latches, 
Styles 1, 2, and 3 Panel 
Fasteners, High Performance 
Fasteners, Snap Fasteners.

Styles 1 & 2 Style 3 High Performance Snap Fasteners

PANELOC—A product of Scovill

Scovill Manufacturing Company, Aircraft Fastener Div.
47 Mill Street, Waterbury 20, Connecticut
Please send me fastener catalogs checked:
( ) Rotary Latch ( ) Style 3 (MIL-F-5591A)
( ) Styles 1 & 2 (MIL-F-5591A) ( ) High Performance (NAS-547)

( ) Snap Fasteners (AN 227)
Send to:
Name Title

Company Z___________________

Address___________________________________________________
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CoilsCoto <3

Save valuable laboratory time, avoid 
production delays and unnecessary over­
head. Put your coil problem in the hands of 
experts with the experience and facilities to 
design and produce your coil quickly and 
in volume.

Send details to COTO-COIL COMPANY, INC.
66 Pavilion Avenue, Providence 5, Rhode Island 
New York: 10 East 43rd Street, New York 17. N. \ .

CIRCLE 475 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Production Facilities 476
Practically the whole current technology 

of precision mechanism manufacture is 
pictorially reviewed in this publication. 
Entitled “Production Processing and Serv­
ice Facilities”, the 32-page publication re­
views the results of developments in tools, 
materials, and processes for precision man­
ufacturing. Sections present productive 
capabilities in plate processing, mass pro­
duction of small precision parts, tool and 
die production, metals processing, and as­
sembly and development. Allied Products 
Div., Hamilton Watch Co., Lancaster, Pa.

Plastic Welding 478
A 4-page external house organ illus­

trates and describes various aspects of 
plastic welding and fabrication. Known as 
the “Plastics Weldor and Fabricator”, it is 
published six times a year. The current 
issue covers such topics as a discussion of 
the new low pressure polymerized ethy­
lenes; tips on hot gas welding of thermo­
plastics; and the use of polyethylene and 
polyvinyl chloride in the manufacture of 
acid tanks. American Agile Corp., P. O. 
Box 168, Bedford, Ohio.
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Electronic Sorter 477
This firm’s electronic sorter which sorts 

48,000 alphabetic, numeric, black and spe­
cial code punched-cards per hour is de­
scribed in a 6-page illustrated folder. 
Double capacity feeding magazines and 
card receivers permit efficient output and 
photo-electric sensing permits sorting of 
800 cards per minute. Remington Rand 
Div., Sperry Rand Corp., 315 Fourth Ave., 
New York 10, N. Y.

Tungsten Coils and Strand 479
Basic factors in producing effective 

tungsten coils and strand are presented in 
this brochure. Temperature nomographs 
on wire diameter—resistance and wire di­
ameter—current are given. A graph shows 
the effect of variations from normal weight 
of aluminum on expected coil life and use­
ful information is tabulated for the high 
vacuum evaporation of metals. Tungsten 
and Chemical Div., Sylvania Electric 
Products, Inc., Towanda, Pa.
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400 cycle HI*TEMP solenoid!

0» M0

WEST COAST 
ELECTRICAL MFG. CORP.

233 W. 116TH PLACE • DC DIVISION 110 

LOS ANGELES 61, CALIFORNIA • Pleasant 5-1138

past

the trademark on over
6,000,000 solenoide since 1927

T~ I I it I
.000 MB .100 120 _W0

StHH-IKtHS
■BHOheHbmmHHHHHMmp"SA

Brand New ! Completely tested, reli­
able. Write for specification sheet 

and AC brochure today. Since we 
expect initial demand to exceed sup­

ply, we urge you to order early.
Many other AC and DC models. Fast 

deliveries, low prices. Mountings 
furnished to suit your needs.

Model AC-113
Continuous Duty 

• HI TEMP • Tested 
600° F. • Wt. 1 lb.
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Electronic Relay 481
Publication No. 585 describes this com­

pany’s electronic relay. The relay is capa­
ble of complete follow-through action, re­
sponding to controls from a highly sensi­
tive wire contact, no “arc” operation, and 
direct control of the load operating sole­
noid. The literature provides design and 
application information, circuit descrip­
tion, and complete dimensional and pricing 
data. Automatic Switch Co., 391 Lakeside 
Ave., Orange, N. J.

Sine and Pip Generator 483
Data Sheet No. GPM-3 describes a small 

rotating shaft generator suited for con­
tinuous-indicating duty in radar instru­
mentation and similar applications. In­
cluded in the leaflet are an illustration of 
the unit, a dimensioned outline drawing, 
a list of mechanical and electrical specifi­
cations, and performance curves relating 
output voltage in volts to load resistance 
in ohms for 20cy (1200rpm) and 35cy 
(2100rpm) operation. Dalmotor Co., 1326 
Clay St., Santa Clara, Calif.

I Spectrometers 482

l I Technical Bulletin No. 44 provides a 
5 I detailed description of improved direct

I leading spectrometers featuring the auto- 
* I matic servo monitor. Operation and con- 
t I struction of direct readers are outlined in

I the 8-page bulletin with diagrams and 
i I photographs. This engineering treatment is 
i I accompanied by a file folder giving eco- 
c I nomic advantages. Baird Associates,, Inc.,

I 33 University Rd., Cambridge 38, Mass.

Resistor Guide 484
Comprehensive data on this firm's 

complete line of resistors and special prod­
ucts is listed in the revised 1955-56 Official 
Resistor Engineering Guide. Data given 
includes JAN or MIL equivalent, rated 
wattage, standard tolerances, temperature 
rise, temperature coefficient, maximum op­
erating temperature, ohmic values avail­
able, dimensions, and approximate prices. 
International Resistance Co., 401 N. Broad 
St., Philadelphia 8, Pa.

«1000 MCM

All these... and more... for 
YOUR BEST CORRECTIONS

WRITE FOR
80-PAGE CATALOG

•
ILSCO CORPORATION

5748 Mariemont Ave.
CINCINNATI 27. OHIO

U/l AND CSA TESTED 

PURE COPPER 

100*. CONDUCTIVITY 

COOLER OPERATION

HIRUGGED STRENGTH

RE-USABLE 

AU WIRE SIZES 

ECONOMICAL

make 
youk

TfHMINAl BLOCKS 60 100 i 200 AMPS

1000 MCM -14

FUSf CLIPS

B 600 MCM

■600 MCM
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FREE: Chicago 
STANDARD catalogs 
listing over 1OOO 
transformers for 
original equipment 
and replacement 
applications.

Most CHICAGO-STANCOR trans
at least

three different mountings and

best for your job

STANCOR distribute

CHICAGO STANDARD TRANSFORMER CORPORATION
Export Sales; Robum Agencies, Inc.
431 Greenwich Street, New York 13, N. ¥

CHICAGO-STANCOR 
transformers are the 
logical choice for
• Industrial and mil-

ing
• Communications
• High fidelity
• Public address

ADDISON AND ELSTON 
CHICAGO 18, ILLINOIS

terminal types .
as six! You can

from stock, through 
your CHICAGO-

. . some in as many 
get the one that is 

» . . . and get it fast,

formers are available



PRECISION

Ccmtinental Connect<yiz>

printed circuit connectors available 
for 1/16", 3/32" and 1/8" board

NEW... “BELLOWS TYPE” CONTACTS* 
Provides longer contact life and smoother 
engagement. Wider printed circuit card 
thickness tolerances are now possible with 

Continental Connectors utilizing “bellows 
type” contacts. ON A STANDARD '/ik* COP­

PER CLAD LAMINATED PRINTED CIRCUIT 
CARD THE “BELLOWS TYPE” CONTACT 
ALLOWS FOR AS MUCH AS .054" TO .071" 

VARIATION IN BOARD THICKNESS.

SOLDER LUG CONTACTS
Single or double row contact construction 

(6, 10, 15, 18, 22 or 28 contacts). Up to 56 
connections are possible with two rows of 
28 contacts each. Polarizing stud can be 
placed at any contact point on the con­
nector. Rating: 10 amps. Contacts take 
#16 AWG wire.

PRINTED CIRCUIT CARD 
MOUNTED IN PC RECEPTACLE

SOLDERLESS WIRE WRAP CONTACTS
No soldering required. (Name and number 

of tool for “wire wrap” available on re­
quest.) 44 contacts (two rows of 22) ac­
commodate three #24 AWG wires each. 

Receptacle accommodates .093 board.

TAPER PIN CONTACTS
Accommodates “AMP 53” taper pins. No 
soldering necessary. Stainless steel brackets 
support printed circuit assembly. Illustrated 
(center) is a dip solder-type plug which can 
be mounted at 90° to printed circuit card 
— a Continental Connector special design 
which mates with receptacle at left.

Technical data on these connectors, and special designs requiring the use of sub­
miniature, hermetic seal, pressurized, high voltage or power connectors, are 
available on request. Write today for complete catalog.

Electronic Sales Division
DeJUR-Amsco Corporation,

45-01 Northern Boulevard, Long Island City 1, N Y. DedUR
CIRCLE 487 ON READER-SERVICE CARD FOR MORE INFORMATION
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Patents
John Montstream

Detail of grid shown at right.

Grid Structure for Cathode-Ray Tubes t
. . . Patent No. 2,695,372. E. 0. Lawrence. ( 
(Assigned to Chromatic Television Labor- ? 
atories, Inc., San Francisco, Calif.) i

Another variation of the grid structure
of the Lawrence color tube has now been * 
patented. Like previously patented grids, z 
it is mounted a short distance from the >
phosphor screen. This grid has two func- 1
tions: first to focus the electron beam to a ‘ 
relatively small dimension at the screen I 1 
to prevent the beam from spreading over I i 
more than one color area on the screen I 5 
and, secondly, to direct the beam to the <
desired color band or strip of phosphor. <

A continuous wire strung from arm to 1
arm is illustrated. However, the pairs of i
arms may carry a single strand. These • 
wires are about 2/1000" diam and are 
spaced apart in conformity with the width 
of a set of strips of three color phosphors 1 
on the tube screen. Where a continuous ’
wire is used, the overlapping wires do not 1
touch but are spaced apart sufficiently so 1

Acute Eteckic nute 
Eucopôuùtted Ttíuufceimm

• For applications where 
environmental conditions re­
quire transformers of excep­
tional resistance to climatic 
conditions, put your problems 
up to Acme Electric engin- 
neers. Our facilities include 
equipment for encapsulating 
transformers in plastic resin 
compounds.

ACME ELECTRIC CORPORATION
9011 WATER ST. • CUBA, N Y.

West Coast Engineering Laboratories: 
1375 W. Jefferson Blvd., Los Angeles, California 

In Canada: Acme Electric Corp. Ltd.
50 Northline Road, Toronto, Ontario

We invite your inquiries.
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The very latest molding equip­
ment enables “Columbia to 
produce a large variety of qual­
ity caps for many applications.
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that they do not contact at the point of 
crossover. There are, therefore, two sets of 
grid wires with the wiies of one set alter­
nating with the wires of the other set.

The grid wires are connected with a 
source of potential in the neighborhood of 
4000v, one set of wires being connected 
with conductor 17 and the other set 
being connected with 19 (at right). The 
grid will focus the electron beam to a rela­
tively small dimension so that it is slightly 
narrower than the color strips of the 
screen. By changing the potential upon 
one set of grid wires, the beam will be 
deflected. With the same potential upon 
the two sets of grid wires, the beam will 
not be deflected and will engage the center 
strip of the three color phosphors. If the 
wires of one set are made slightly positive 
with respect to the other, the beam is de­
flected to impinge upon one of the adja­
cent strips of phosphors. In this way, the 
beam is directed towards the desired color 
strip to produce a color picture.

COMPLETE SELECTION

WIRE & SUPPLY CO
2850 Irving Park Road, Chicago 18, Illinois

Neat, Compact
U.L. Approved 

Molded-On 
Attachment Caps

We invite 
your inquiries
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Pictured here are two typical examples of why the name 
Phaostron is so rapidly gaining enthusiastic acceptance 
wherever and whenever truly fine Panel Meters are admired, 
required and specified.
They are the latest additions to the Phaostron line of "Custom" 
Panel Instruments which include 2'/a", 3’/a" and 6" sizes.
Built to the exacting standards of excellence that identify every 
Phaostron product.

BUILT TO HIGHEST QUALITY... SOLD UNBELIEVABLY LOW 
Metal Case... won't chip, shatter or warp.
Large Clear Scales... Increments and numerals can be 

read at a distance of 10 feet.
Permanent Accuracy ... plastic cased meters often vary 

up to 35% ... these metal cased meters ... never.
Anti Magnetic... shielded by their metal case from stray 

magnetic fields.
Insulated Zero Adjustments ... large, easy-to-use ... safer. 
Two Models:
"Custom" Chrome: Die cast bezel is finished in gleaming 
polished chrome and black.
"Custom": This instrument is identical, but is finished in solid 
color.
Both are available with self-contained 5,000 hour lamps where 
illuminated scales are desirable.

4/2" 
CUSTOM 
PANEL 
INSTRUMENTS

SEE YOUR PARTS JOBBER OR WRITE DIRECT

PHAOSTRON COMPANY
151 PASADENA AVE. • SOUTH PASADENA, CALIF

CIRCLE 490 ON READER-SERVICE CARD FOR MORE INFORMATION



OUR LABORATORY IS PREPARED TO ASSIST YOU 
IN THE SELECTION OF THE PROPER MULTIFORM 

FOR YOUR SPECIFIC PURPOSES. NO 
OBLIGATION FOR THIS SERVICE.

We EXCEL in small die-pressed parts held to the 
closest tolerances. Try us and be convinced of our 

exacting workmanship and QUICK DELIVERY. ,

GLASS MULTIFORMS
to meet your most exacting needs

Ideal Multiforms for Iron and Kovar Sealing. / 
They resist mercury attack, have ample 

mechanical strength and seal readily.

STEATITE AAULTIFORAAS

Ito your exact specifications
FOR FAST SHIPMENT ANYWHERE



Television Deflection Circuit • • . Patent 
No. 2,695/975. E. E. Sanford (Assigned to 
Allen B. DuMont Laboratories, Inc., Clif­
ton, N. J.).

The illustrated TV receiver circuit pro­
vides a saw-tooth current of large ampli­
tude using a relatively low-voltage-B sup­
ply. Such a saw-tooth current is needed 
for a wide deflection angle and resulting 
shorter TV picture tube.

A source of saw-tooth voltage (24) pro­
vides in its output, a signal of form 25 
having a negative impulse component. This 
saw-tooth wave form is presented to the 
grid of a cathode follower tube (28) so 
that essentially the same form of signal 
(62) appears at the cathode of this tube. 
Signal 62 is applied to the control grid of 
a deflection drive tube (33), the output 
signal of which is peaked. This signal also 
has a negative voltage peak (65) that is 
substantially absorbed in a damper tube 
(46). The plate circuit of deflection drive 
tube 33 is the primary winding of a trans­
former (43) so that the signal, which is 
applied to the deflecting coil (44) of the 

tube, is a saw-tooth wave form.
Damper tube 46 also is connected with 

the secondary winding (45) of the trans­
former and the negative peaked signal (66) 
appearing in the circuit causes the damper 
tube to draw current and charge the capaci­
tor (37) in the cathode circuit of drive 
tube 33. This arrangement provides a nega­
tive bias for the cathode of this tube. With 
a B power supply (29) of 250v and with 
an additional — 125v provided by the grid 
current through the grid leak resistor 
(35), an effective voltage of 375v is pro­
duced between the grid and plate. A nega­
tive bias of about lOOv at the cathode 
added to the 250v B supply results in ap­
proximately 350v between the cathode and 
anode of the drive tube. The grid is then 
biased by 25v with respect to the cathode.

With the circuit of the patent, a sub­
stantial reduction in the cost of the B 
power supply is achieved. Also by the de­
sign of a circuit having a damper tube the 
cathode of which is operated at ground 
potential, dispenses with a separate cathode 
current source and achieves a further re­
duction in cost.

Minimize Leakage, Save Space
We developed this ceramic-insulated 
connector to obtain performance fea­
tures we needed in our airborne com­
munications and test equipment. 
Doubly silicone coated, it is virtually 
impervious to extremes of moisture, 
and mechanically stable under heat. 
Eight contact points per pin make for

low contact resistance. Being of small 
overall dimensions, these connectors 
are space savers. 2, 3, 4, 6, 8, 12 and 
19 contact connectors each are avail­
able in three-key keyway combina­
tions to prevent incorrect insertion. 
Design them into your equipment for 
extra dependability. Write for details.

A. R. C. CERAMIC INSULATED 
CONNECTORS

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY
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mark off.. tignai

UNIVERSAL

Instruments

Model 868/1

Price $365 00 F O B

Marconi's new Universal Bridge is designed for 

peak performance and ease of operation. Dual 
Oscillator Frequencies of Ike and lOkc pro­
vide sharper balance at low values of induct­
ance and capacity.

Make no mistake, specify Marconi for bridges up to lOOMc, Deviation 

Meters, Audio & RF Power Meters. VTVM's Write for specifications to

• 21 Ranges: 1 ■ H to 1 OOH, I n F to 1 00 n F, 
0.1 il to 1 0M Q

• Built-in Oscillator and VTVM Detector

• Direct Reading no calculations

• Tubes: 6SN7, 6J5, 6J7, 607

N Y C Immediate Delivery

performance • • 
on the new

BRIDGE Modal 868/1

44 New Street, New Yerk 4, N. Y. • H Ano ver 2-0197-8
MARCONI—Since 1 »97
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'eartott
^TESTING EQUIPMENT 
STANDARD AND CUSTOM 

MICROWAVE 
COMPONENTS

FERRITE 
ISOLATOR •»ATCNTEO

MODEL 152-1A

FERRITE 
HI-POWER
MODEL 154-1A

SALES OFFICES
Eastern Office: 
1378 Main Ave. 
Clifton, N J.

Midwest Office:
188 W. Randolph St. 
Chicago, III.

South Central
Office: 

6115 Denton Drive 
Dallas, Texas

Western Area
Office: 

253 Viñedo Ave 
Pasadena, Calif.

A SUBSIDIARY OF 
GENERAL. PRECISION 

EQUIPMENT 

CORPORATION

NEW FERRITE ISOLATOR...a useful device 
with many applications, such as oscillator 
isolation. This light-weight unit (less than 
2 lbs.) improves system performance by 
reducing long-line loading. It also pre­
vents undesired frequency shift, insures 
uniform power output with improved 
transmitted pulse spectrum.

FERRITE Resonance Absorption Trans­
verse Field Isolator for use where high 
power handling capacity is required. Over 
a 10% band width this unit has...greater 
than 9 db isolation, less than 0.4 db in­
sertion loss and VSWR less than 1.03.

UNIVERSAL TEST SETS
FOR X, Ku, and C BANDS
Combined in cne unit are means to mea­
sure power-a spectrum analyzer-a unit 
to measure frequency, and a signal gen­
erator.

Each test section is modular in con­
struction, with separate plug-in chassis. 
Available for X, K„ and C Bands.

STANDARD microwave equipment 
for laboratory or production in­
cludes attenuators, directional 
couplers, crystal mixers, wave­
meters and other components. 
Units are available for S,C,Xb,X 
and Ku Microwave Bands in 
aluminum or brass.

CUSTOM-DESIGNED Microwave 
equipment is a Kearfott specialty. 
Skillful engineering, wide expe­
rience, with complete laboratory 
testing facilities can be brought 
to bear on your problem. Kearfott 
can supply special components 
such as rotary joints, R.F. sources 
and matched assemblies.

Write today for complete technical bulletins.

COMPANY, INC.
LITTLE FALLS, NEW J ER SKY 

WESTERN MANUFACTURING DIVISION 
14*44 OXNARD ST. • VAN NUYS, CALIF.

CIRCLE 494 ON READER-SERVICE CARD FOR MORE INFORMATION
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COMPONENTS DIVISION

152

VICTOREEN
VOLTAGE REGULATORS

HAVE PERFORMANCE 
AND SAFETY FEATURES

YOU SHOULD KNOW ABOUT

This voltage regulator was 
designed to supplant fila­
ment type components and 
thus eliminate the hazards 
of voltage build-up result­
ing in the case of failure 
in these early types of volt­
age regulating components.
Under unusual conditions, should 
the Victoreen voltage regulator 
be damaged, the result would 
cause a lower than normal volt­
age in the circuit, thus prevent­
ing damage to other compon­
ents. In addition to the “fail 
safe" feature, the use of Victor­
een voltage regulators, elimi­
nates the use of related voltage 
regulating components, provides 
close tolerance limits, better per­
formance and long, trouble free, 
service life.

15

Write for bulletin 3023 for full details.

VICTOREEN 
BUILDS VOLTAGE REGULATORS 
FROM 50 TO 50.000 VOLTS

01

V UXorxen vx r 6000

3811PERKINS AVE. • CLEVELAND OHIO
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two jobs. Being made of 991% pure heat treated 
silver, it reduces bulb temperature. It also 
serves to hold miniature and subminiature
tubes secure against shock and vibration. If 
you have a problem of heat and/or retention 
write today for a catalog and complete details 
to The Birtcher Corporation, Industrial Division, 
4371 Valley Blvd., Los Angeles 32, California.

CIRCLE 496 ON READER-SERVICE CARD FOR MORE INFORMATION
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Cylindrical Rheostat . . . Patent No. 
2,694,127. R. L. Fearn (Assigned to Syn- 
tron Co., Homer City, Pa.)

A ball is the contact element in the rheo­
stat described in this patent. The ball has 
a wiping action that keeps the contact sur­
faces free of foreign material.

A non-inductive ribbon such as of sinu­
ous form, serves as the resistance element, 
but it does not encircle an insulating core 
or carrier. Two such resistance ribbons 
(1 and 2) are used, arranged parallel to 
each other and separated from each other 
by an insulating strip or strips (5 and 6). 
Insulating strips (10 and 11) engage the 
outer sides of the resistance elements. 
These parts are clamped together in a 
casing (8). A series of horizontal conduc­
tors (3) are connected at spaced intervals 
to one resistance element 11, such as at the 
folds. A series of vertically disposed con­

ductors (4) are similarly connected with 
the other resistance element 10.

The resistance elements are bridged by 
a ball (18) of conductive material which 
is mounted in a suitable rider arm (22) 
of insulating material. The rider arm is 
received in a slot (13) so that the ball is 
held by the rider against the conductors of 
both resistance elements, and guided in its 
movement by the slot. By shifting the po­
sition of the rider and its conducting ball, 
the latter is moved to other points of con­
tact with the conductors 3 and 4.

The rheostat may be constructed in cy­
lindrical and pancake form which is shown 
in other views of the patent. One of the 
advantages in the rheostat is that heat 
generated in the resistance elements is 
readily conveyed to the metal case and 
dissipated rapidly thereby so that a cool 
rheostat is secured.

SYSTEMS ENGINEERS

Immediate openings at KOLLSMAN
For development.

testing and field service of airborne navigational 
systems. Some experience with servos utilizing 
electronic and electro-mechanical components de­
sirable.
ELECTRICAL ENGINEER ... Experience in small 
electro-mechanical devices, motors, synchros and 
induction pick-offs.

DESIGNERS
Electronic, Electro-Mechanical, Mechanical

1. Electronic and electrical packaging. Knowl­
edge of sub-miniaturized techniques. Work is 
associated with servos, amplifiers and components.
2. Mechanical or electro-mechanical packaging of 
precision flight instruments.

These are permanent positions with Kollsman, designers of 
America’s finest aircraft instruments ... a progressive, 
growing organization in which the atmosphere is friendly, 
the facilities of the best, and the employee benefit program 
liberal.

Please submit complete resumes, 
preliminary to confidential interview 
to Thomas A. DeLuca.

kollsman INSTRUMENT CORPORATION

•0-M 45th AVENUE, ELMHURST, NEW YORK • SUBSIDIARY OF ^taetdcuui COIL PRODUCTS CO. INC.
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WINCHESTER ELECTRONICS, INC.

LIGHTWEIGHT
GGED 

DABLE

MINIATURE 
’ W 8- HECTAN6UIÂ1Î > 

CONNECTORS
The solution to weight 

and space problems... For Aircraft, 
Instruments and Portable Equipment

WINCHESTER ELECTRONICS* 
DESIGN FEATURES:

• Positive Polarization
• Self-Aligning Contacts
• Wiping Action Contacts
• Molded Melamine Bodies
• MONOBLOC Construction
• Precision Machined Contacts
• Gold Plated OVER Silver

Write or phone our Sales Depart­
ment for data on our standard and 
special Connectors... and for solu­
tions to all your Connector problems.

WINCHESTER
ELECTRONICS

WINCHESTER ELECTRONICS, Inc. PRODUCTS 
and DESIGNS ARE AVAILABLE ONLY 

FROM WINCHESTER ELECTRONICS Inc
im WiUHIM 8LV»W UNTA MONICA, CALIF.

CIRCLE 498 ON READER-SERVICE CARD FOR MORE INFORMATION

with the VECO THERMISTOR-VARISTOR KIT
Now experiment with VECO Thermistors and 
Varistors, the most versatile circuit elements ever 
developed. Extremely sensitive to voltage or tem­
perature changes, these miniature semi-conductor 
elements are designed for use in temperature and 
measurement control, circuit protection, voltage 
regulation, switching, surge suppression and count­
less other functions.

VECO Kit 168 contains one varistor and two 
each thermistor washers, discs and beads ... a 
$15.00 value for only $5.00 postpaid. Advanced 
VECO kit 168A, with two each varistor and 
thermistor washers, discs and beads, probe and 
rod plus mounting hardware . . . $27.50 value for 
$10. Suggested circuitry and technical data sup­
plied with each kit. Order yours today!

VICTORY ENGINEERING 
CORPORATION

108 Springfield Road, Union, New JerMy 
Telephone: MUrdock 8-7150

New VECO thermistor wonder . . . TEM­
PROBE the portable electric thermom­
eter for instant, accurate readings anywhere.

CIRCLE 499 ON READER-SERVICE CARD FOR MORE INFORMATION



THE DIFFERENCE IN THE WORLD

VACUUM 
CASTING

T L.* '¿dunque for Increased
QUALITY CONTROL

An EPCO development, Vacuum 
Investment Casting can give your 
parts and assemblies qualities no 
other casting process can match.
It is now being used on aluminum, 
bronze and steel and imparts these 
qualities.
1. Improves physical properties.
2. Improves surface finish.
3. Produces pressure tightness com­

parable to bar stock and forgings 
in aluminum and copper-base 
alloys.

4. Permits greater use of poor cast­
able materials such as magnetic 
iron, pure copper, invar and 
radar plumbing materials such 
as aluminum 2S and 61S which 
are used for their better weld­
ability.

5. Permits design of sharper cor­
ners, thinner sections than 
previously possible even with 
centrifugal casting.

In EPCO’s new Vacuum Casting proc­
ess may lie opportunities for further 
improving parts now cast, and equally 
important for casting parts and 
assemblies never before considered 
possible.
Investigate the savings in production 
costs and improvement in quality and 
design by getting an EPCO quota­
tion before machining or assembling 
your intricate parts.

Part for Aircraft
Aluminum 356-TÓ

Radar Plumbing
Aluminum 61-S

Solenoid Housing 
Magnetic Iron

Specify EPCO
I for y°ur assurance

ENGINEERED
PRECISION CASTING CO

MATAWAN-FREEHOLD RD., MORGANVILLE, NEW JERSEY 
CIRCLE 500 ON READER-SERVICE CARD FOR MORE INFORMATION
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Handbook of Engineering Materials • . • 
edited by Douglas F. Miner and John B. 
Seastone, John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y., 
$17.50.

Electronic design engineers in the past 
did not have as many material selection 
problems as the other classifications of 
engineers. Chassis were always made of 
aluminum and cabinets of wood, and that 
was that. As electronic devices are increas­
ingly used in unusual environments, fre­
quently requiring hermetic sealing, com­
plicated by the growing shortage of certain 
vital materials, the electronic engineer is 
faced more often with the need for making 
a choice between two different materials. 
This handbook should be of great help in 
making such choices. It contains over 1000 
pages of closely printed material.

The handbook is divided into four sec­

tions: “General Information on Materials”, 
“Metals”, “Non-metals” and “Construction 
Materials”. The first section is divided into 
four parts: Material Specifications and 
Standards, Statistics and the Applications 
of Materials and Mathematical and Physi­
cal Tables. This handbook with over 1000 
pages is part of the well-known Wiley En­
gineering Handbooks series and resembles 
the others in physical appearance.

The Automatic Factory: A Critical Ex­
amination . . • by Steven A. June et al, 
81 pages. Instruments Publishing Co., 
Pittsburgh 12, Pa. $1.50.

Electronic design engineers developing 
computers and control instrumentation for 
automatic factor operations are only ex­
pected to be concerned professionally with 
their design problems. However, it is obvi-
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PUSH BUTTON 

TEST 
OSCILLATOR

• TELEMETERING MODEL FURNISHES STANDARD 
FM/FM FREQUENCIES FROM 400C TO 70 KC 

• AUDIO MODEL FURNISHES FCC FREQUENCIES 
SUGGESTED FOR DISTORTION MEASUREMENTS 

• SPECIAL MODELS FOR ANY 20 FREQUENCIES 
FROM 20 TO 100,000 CYCLES PER SECOND

• CALIBRATED DEVIATION CONTROL PERMITS 
+ 10% VARIATION OF CENTER FREQUENCY

54 KINKEL STREET 
WESTBURY, L. I., N Y
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ous that new technology of electronic con­
trol has important management and social 
implications. This slim volume discusses 
some of these implications. It is the work 
<if seven men, all students in the manufac­
turing course at Harvard Graduate School 
of Business Administration.

Among the subjects covered are mecha­
nization vs. the automatic factory, obstacles 
to the automatic factory, the status quo in 
automation, and social implications of the 
automatic factory. There are four ap- 
pendixes dealing with project “Tinkertoy” 
general terms, control terms, and ma­
chinery terms. Bibliographies are included.

Theory of Groups of Finite Order . . . 
By W. Burnside, 512 pages, Dover Publica­
tions, Inc., 1780 Broadway, New York 19, 
N. Y. $3.95 clothbound, $2.00 paper-bound.

This is a reprint of the second edition 
of well-known text on groups first published 
in 1897 and long since out of print. It is 
published as part of a program of reprint­
ing out-of-print classic texts in the various 
sciences. The first half of the book ex­
plains the notion of substitutions, the latter 
chapters deal with group properties, sub­

stitution groups, the isomorphism of a 
group within itself, graphical methods of 
representation, the theory of groups of 
linear substitutions and their variance. 
Sample problems are given with each of 
the twenty chapters. The author was 
formerly Professor of Mathematics at the 
Royal Naval College, Greenwich, England.

Proceedings of the Eastern Joint Com­
puter Conference . . . 92 pages, paper­
bound, American Institute of Electrical 
Engineers, 33 West 39th St., New York 18, 
N. Y. $3.00.

A good review of the current status of 
computer technology can be obtained by 
reading from this slim volume. Among the 
papers presented at the last Eastern Joint 
Computer Conference and published here 
are: “Characteristics of Currently Availa­
ble Small Digital Computers”, “Techniques 
for Increasing Storage Density of Mag­
netic-Drum Systems”, “Redundancy Check­
ing for Small Digital Computers; Panel 
Discussion", “Automation of Information 
Retrieval, Discussion’^ and “Applications 
of Automatic Coding to Small Calculators”.

and ACCURACY
in both 
MARKING and 
FABRICATION

The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com­
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography.
USRC is equally experienced in the 
fabrication and marking of metals or 
plastics—for direct reading, edge- or 
back-lighted, or window type parts.

Accuracy in marking is impossible un­
less the blank parts are equally accu­
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem­
blies. This accuracy is obtainable in 
USRC-fumished components.
Inquiries invited — address Dept. ED-11

nn

Plants

UNITED STATES RADIUM CORPORATION
Sales Offices at: 535 Pearl Street, New York 7, N. Y.

5420 Vineland Ave., N. Hollywood, Calif.
36 Chemin Krieg, Geneva, Switzerland

and Laboratories at: Bloombsburg, Pa., Bernardsville. N. J. 
Whippany, N. J., N. Hollywood. Calif.
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COMPACT

RUGGED

HIGH STABILITY

&

INSTANTANEOUS
RESPONSE

BUILT-IN POWER 
SUPPLY

SeruoflBH
Amplifiers
Offer These
Important
Rduantages

NO D C. POWER 
NEEDED

LIGHTWEIGHT

POWER SOURCE 
only A.C. power is required

INSTANTANEOUS RESPONSE 
time lag is negligible compared to one 
cycle of power requancy

BUILT-IN PREAMPLIFIER 
integral part of Servoflex Amplifiers, 
the preamplifier provides peak per­
formance

MODEL 1123 
LOW GAIN 

Built to MIL E 5400 specifications. 
Plug-in unit, with two vacuum 
tube gain stages followed by 

- unique reluctance amplifier cir­
cuit. Internal negative-feedback 
loop provides error rate damping 
in stabilizing position servosys­
tems. 7"D x 2%"W x SW'H; 
2 lbs., 15 ozs.

MODEL 1121
Weighs only 3 lbs., 8 oz., yet has 
power output of 18 watts! Operat­
ing directly from power line, to­
tal power consumption is low 
for small input signals; less than 
half plate dissipation required at 
no load. Three-legged trans­
former acts as combined power 
supply and output transformer. 
Measures 3%"Dx5%"Wx3y4"H.

20-20 lericho Turnpike, New Hyde Park, L.I., N.Y. 
Please sand me more information

a en Sorvoflex Ampfiffer

New Hyde Park 
Long Island, N. Y.

BUILT-IN POWER SUPPLY 
self-contained unit is designed te meet 
the precise needs of every Servofle- 
Amplifier

STABILITY
Serveflex Amplifier* are unaffected by 
the usual variation» in the power 
frequency

EASY MAINTENANCE
'll tube» aro standards (Mil-approved) 
-»nitO by your local source ol supply

MODEL 1124 
HIGH GAIN 

Built to MIL E 5400 specifica­
tions. Plug-in unit, with four vac­
uum tube amplifier gain stages 
followed by unique reluctance 
amplifier circuit. Three legged 
transformer acts as combined 
power supply and output trans­
former. 7"D X 2%"W X 5V2"H; 
3 lbs., 4 ozs.

HIGH ALTITUDE 
PERFORMANCE

MOOEL 1120

I1 Designed for Industrial control 
systems with three amplifier 

| stages, phase inverter and push- 
I pull output stage. It will drive 
। any 10 watt, two phase servo I motor. Operates either as a posi- 
| tion servo or as a velocity servo. 
I 12"D x 7V4"W x 10"H; 18 lb., 3 oz.

Ei
ALL TUBES 
STANDARD

NAME.

COMPANY NAME

AODWESS 

CITY.................... ...... ED-11
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Unbalanced Bridge Characteristics

Abstracts Binotrol

Light Amplifier

USSR Thermistors

What the Russians Are Writing

Pertinent condensations from foreign jour­
nals, house organs, reports, and periodicals 
of related technologies that frequently miss 
the attention of electronic designers

Unbalanced Bridge Characteristics

Emphasis on the use of the Wheatstone bridge 
as a null-measuring device has made us almost for­
get the variation of the current flowing in the 
bridge meter—except perhaps as an exercise in 
courses on network theory. We do not make full 
use of the bridge as an open-loop design com­
ponent. It was therefore interesting, as we scanned 
material for our Russian translations program to 
find a most useful compilation of design data on 
Wheatstone bridges in a Russian book on meteoro­
logical instruments (by V. N. Kedrilovskiy and M. 
S. Sternzat, Hydrometeorological Publishing House, 
Leningrad, 1953). The editors of ELECTRONIC 
DESIGN feel this compilation will prove stimulat­
ing and valuable to circuit designers, particularly 
since it suggests a novel method for generating 
certain functions.

Relative Most Suitable Degree of Scale Non-linearity Character of Scale
Diagram Current in Meter Circuit Sensitivity at Null Point Sensitivity Value of Meter I°- 1 
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^ogress Is Our Most important Product

GENERAL ELECTRIC

.m

RELATIONS between the diagram, meter- 
circuit current, scale non linearities, along 

with null sensitivity values are shown in the 
table at the right. The various equations are 
not derived here, but an indication of the method 
of derivation is given below.

Consider first the variation of the galvanom­
eter current. Its value is best determined by 
Thevenin’s theorem
j _  source voltage with galvanometer disconnected 

bridge resistance with galvanometer disconnected 
and source shorted

The overall expression is quite complicated; it 
can be simplified by expressing the individual 
bridge resistances in terms of the unknown 
resistance Ri, the relative change producing 
the unbalance in the bridge (more precisely, in 
terms of c = /.* ■) , and the various arms ratios

Ri
(designated m, n, or p), as shown in the dia­
grams of the first column of the table. The 
simplified final equations are given in the second 
column (in conformance with European nota­
tion, the source voltage is designated Uo).

The sensitivity, given in the third column, 
is obtained by differentiating the equation in 
the second column. A measure of the relative 
sensitivities is contained in the fourth column.

A little known fact about unbalanced bridges 
is that the sensitivity depends not only on the 
galvanometer and battery internal resistances, 
but also on the relative locations of the two 
(i.e., interchanging the battery and the galvan­
ometer sometimes changes the sensitivity). The 
value of the galvanometer resistance required 
for maximum sensitivity is given in the fifth 
column.

It is evident from the equations of column 2 
and from the graphs of column 7 that the gal­
vanometer deflection is not proportional to the 
current flowing in the galvanometer. The extent 
of this non-linearity is given in column 6. Here 
Iy° is the (incorrect) value of current that 
would be read on a linear galvanometer scale, 
while Iy is the actual galvanometer current.

NOW-A FULL LINE OF G-E H.F. TRANSISTORS 
FOR ALL RADIO APPLICATIONS

New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN

TRANSISTOR-RADIO! G.E.’s new 
All-Transistor Portable, Model 
675, made possible by H.F. tran­
sistor developed by G.E.

This new line of G-E High 
Frequency PNP Transistors 

offers immediate benefits to elec­
tronics manufacturers for use in 
RF and IF amplifier circuits. The 
new High Frequency designs, 
now in full production, were cre­
ated specifically for use in radio 
circuits. The line provides mini­
mum alpha cut-offs of 3 MC, 5 
MC and 7 MC—coupled with a 
5 ua maximum collector cut-off 
current. The result : all the high- 
gain and high-power advantages 
of other General Electric tran­
sistors, plus operating ranges ex­
tending from 3 to 15 MC depend-

ing on the transistor selected.
NOW IN COMMERCIAL RADIO CIRCUITS

In the circuit above, the 2N136 
is used as a converter—its 5 MC 
minimum alpha cut-off assures 
stable oscillator performance and 
high conversion gain. The 2N137 
—with 7 MC minimum alpha cut­
off—provides 33 db gain at 455 
KC. The high frequency 2N135 
offers a higher collector voltage 
rating for the second IF where it 
is needed. The 2N78 NPN tran­
sistor—originally designed for 
computer and RF circuitry- 
proved ideal as a power detector 
and audio amplifier to drive a

2N44 power output transistor 
with direct coupling.

PRODUCTION QUANTITIES AVAILABLE

General Electric’s new high fre­
quency line is in mass production 
now. Detailed characteristics and 
specifications of the G-E 2N135, 
2N136, and 2N137 transistors 
may be obtained upon request. 
Your G-E Semiconductor special­
ist and our factory application 
engineers have the answers to 
your transistor radio circuit 
questions. Call them in, or write • 
General Electric Co., Semirm­
ductor Products, Section X74115, 
Electronics Park, Syracuse, N. Y.

CIRCLE 504 ON READER-SERVICE CARD FOR MORE INFORMATION
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Allen-Bradley molded fixed resistors are available in four sizes— 
Typo TR 1/10 watt; Type ER ’A watt; Type GB 1 watt; and Type 
HB 2 watt. They meet RETMA, JAN-R-11 and MIL-R-U specifica­
tions. Rated at 70C ambient, they require no derating if used on 
plastic board assemblies. When used according to published 
ratings, they will not open circuit nor have large erratic resist­
ance changes. In cartons or on reels for automatic assembly.

Allen-Bradley Type J molded variable resistors are made in 
single, dual, and triple unit construction in total resistance values 
from 50 ohms to 5 megohms. They are rated at 2 watts at 70C 
ambient. They are outstanding for their low noise characteristics, 
initially and after use. Metal parts are made of corrosion-resist­
ant materials. Taps can be supplied at 40, 53, and 68% of 
effective rotation. A Quality product throughout.

Binotrol
Hole allotment 

for each function

ape

pin1

>par

ALLEN-BRADLEY QUALITY COMPONENTS
for ELECTRONIC CIRCUITS

Type G molded variable re­
sistors V/t inch diam) are 
ideal for subminiature as­
semblies. Available with 
plain bushings or lock-type 
bushings with plain or screw­
driver shafts. Rated at ’/j 
watt. Total resistance from 
100 ohms to 5 megohms.
Typo T molded variable re­
sistar (1 inch diam) are com­
pact % watt rheostats or po­
tentiometers for hearing aids 
and other compact applica­
tions. Rated at 70C ambient. 
Total resistance available 
from 100 ohms to 5 megohms.

Type SO stand-off capacitors

Screwdriver 
slot

Lock-type 
bushing

Ceramic dielectric capacitors 
Type GP—General purpose 
capacitors for by-pass and 
filtering at ambient tempera­
tures up to 85C. In RETMA, 
JAN, and MIL values from 
10 mmfd to .022 mfd in d-c 
voltage ratings of 500. 1000, 
2500, and 5000 volts.

Other capacitors are Type 
TC temperature compensat­
ing; Type LB line by-pass; 
and Type DY deflection yoke 
capacitors for television scan­
ning frequencies and volt­
ages in standard nominal val­
ues from 5 mmf to 470 mmf.

Type T potentiometer
Type FT feed-thru 

capacitors

savings in designs

Available in various shapes and sizes to 
fit black and white and color television cir­
cuits or for general electronic applications.

A B ferrite caret 
are offered in 3 
performance clas­
sifications -WO-1, 
WO-2,and WO-3. 
The WO-2 ma­
terial has lower 
losses and higher 
permeability, mak­
ing possible ap-

Every step in the manufacture of 
these capacitors is performed in 
the Allen-Bradley plant.

Type FT feed-thru and Type 
SO stand-off ditcoidal ca­
pacitors exhibit no parallel 
resonance effects normally 
encountered with tubular ca­
pacitors in VHF and UHF fre­
quency ranges.

Type FT feed-thru capaci­
tors are furnished with sol­
dering tabs or with screw 
thread mountings.

Type SO stand-off capaci- 
tars have soldering tabs, 
screw thread mountings or 
self-tapping threads.

Both types are available 
from 5 mmf to 1000 mmf.

ceivers. Write for 
performance data 
on Allen-Bradley 
ferrite cores.

Allen-Bradley radio, electronic, and television components are a 
QUALITY line of basic units for all types of electronic equipment. 
Their stable performance characteristics and their conservative 
ratings make them ideal components for critical applications in 
military electronic devices. They are widely used in industry, and

by manufacturers of radio and television receivers. There are 
many additional QUALITY items in the Allen-Bradley line, that are 
not shown here, which merit your consideration. Allen-Bradley 
sales engineers are located in principal cities from coast to coast. 
Call your nearest Allen-Bradley office for technical data, today.
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Allen-Bradley Co. 
1344 S. Second St. 
Milwaukee 4, Wis.

MPONENTS

QU A LITV

In Canada 
Allen-Bradley Canada, Ltd. 

Galt, Ont.

■•INOTROL is a compact, punched tape eon- 
trol system that has been applied to a turret 

lathe (Jones and Lamson). The lathe is com­
pletely controlled by punched tape. It is auto­
matically cycled and provides rectilinear motion 
with precise control of the end points. It gives 
end-point positions and speeds for thiee mo­
tions. Hydraulic servos power the carriage, 
cross-slide and saddle motions. Accurate lead 
screws control hydraulic servo valves.

In addition to the commands to the three 
basic motions, the tape controls: (1) Choice of 
16 spindle speeds at any time and without stop­
ping the spindle. (2) Indexing of six-position 
turret to any face at any time. (3) Indexing 
four-position turret on cross-slide to any face 
at any time. (4) Operation of hydraulic- 
powered collet chuck and bar feed. (5) Coolant 
(on or off). (6) Hood (close or open). (7) Re­
setting of tape to repeat cycle.

The feed motor is electronically controlled. 
The rest of the system uses telephone type relays. 
Geared to the lead screw is a Binotrol device 
which divides lead screw rotation into 30,000 
parts for a full tool slide stroke. Thus, feedback 
is provided every 0.001". This signal is com­
pared to a similar signal from the punched tape 
reader. Relays operate if there is a difference. 
The end point is anticipated to slow speed to 
prevent over travel.

The plastic tape is 5" wide and a maximum of 
32 holes appears across the tape. Each row com­
mands one motion to travel a certain location at 
a certain feed rate and spindle speed. Each 
change of speed or position requires a separate 
row of holes and about 1" of tape (length) is 
required for each cutting operation performed 
by the lathe. The tape is formed into a loop so 
that the machine can recycle.

Binary-number coding makes it possible to 
measure 32.767" in increments of 0.001" using
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UNCTION DIGITS
. kddress—carriage, cross slide, saddle, misc.

.inear position—32 in. by 0.001-in. units

:eed rate—choice of 16 feeds plus fast motion

)well time (at end of stroke)—0, 1/^, I, H/2 sec

lent 
Hon

ape index—carriage, cross slide, saddle, misc.

>pindle speed—16 speeds fwd, & rev.

>pare—to control auxiliaries, etc.

Total

011- jnly 15 digits. Each hole position, across the tape,•ret 
jm- 
ito- 
ion 
ves 
mo-

ír ee 
: of 
op- 
ion

ace 
Jic- 
ant 
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iys. 
¿ice 
000 
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om- 
ape 
ice.

to

starting with one, is double its predecessor as 
1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 
4096, 8192, and 16,384. By selecting a series of 
holes or “digits”, any number from 0.001 to 
32.767 is obtained.

For selecting a function, the same kind of 
hole in a different location on the tape is used 
in a variation of the binary code. Two digits 
fermit four possible functions. As each of these 

ombinations appeals on the tape it selects a 
specific function such as zero dwell, l/2sec 
dwell, Isec dwell, or l-l/2sec dwell. For exam­
ple, feed-rate instructions on the tape use four 
holes to provide a range of 16 feeds and a single 
hole to indicate whether or not fast motion is 
required.

To determine how many holes are required to 
provide a unique pattern for each of a given 
number of functions, it is only necessary to 
raise 2 to whichever power provides the num­
ber of unique patterns desired. The exponent 
is equal to the number of holes you will need. 
Thus 5 holes (25) provide 32 unique patterns or 
will control 32 functions.

Flexibility is apparent. Any order of instruc­
tions punched into the tape will be executed by 
the machine in the same order. There is no need 
to set up cams or stops, only plug-in tools and

PHOSPHORS

Oow°o°and waiting for you...
Interested in high-purity phosphors ... for color, 
black and white television tubes ... for radar or 
oscilloscope tubes? Here is your opportunity to get 
the latest information directly from Sylvania—your 
prime source of phosphors and screen settling 
chemicals.

This new 24-page publication contains specifica­
tions and more than forty performance charts to 
guide in the selection of phosphors for every applica­
tion. You will find helpful hints on almost every 
page, based on Sylvania’s own experience in manu­

facturing the world’s finest television and cathode 
ray tubes.

Something worth keeping in mind, too: Sylvania 
phosphors and chemicals are manufactured under a 
rigid control system that assures high performance 
from every batch. Prove this to your satisfaction by 
placing your next order with Sylvania!

WRITE FOR YOUR COPY

i of 
om- 
I at 
aeh 
•ate 
) is 
ned 
> so

the tape.
Tape control does a better job than humans 

operating a turret lathe in practically all re­
spects. The set up is planned by an engineer so 
unskilled operators can get the machine ready. 
Short runs are more feasible with tape control 
machines. A machine bolt can be produced at 
3000rpm including threading. Surface finish is 
2mu-in ims.—Adapted from articles appearing 
in Technique, Barnes Engineering Co., Stam­
ford, Conn., and American Machinist, Aug. 
1, 1955.
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SYLVA
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, N«w York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 

Univarsity Tower Bldg., Montreal

L-igliÜMß • Podio • • TêÈevtûùnc

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.

Company.

Address_

i 
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When the gun 
failed, 
they used a 
tablespoon

He learned acting the hard way, barn­
storming frontier towns by barge and

stagecoach, playing in sheds and taverns.
Once a Texan even suggested the troupe tour through Indian country, 

carrying their stage weapons for protection. Joe Jefferson declined. He 
later said he shivered when he imagined himself facing a hostile Indian 
and armed only with a stage pistol whose tendency to misfire had 
several times “compelled our heavy villain to commit suicide with a 
tablespoon."

By the 1860’s Jefferson was America’s favorite actor. They loved 
him everywhere because he was a genius at making people happy. And 
his sunny outlook on life still sparkles in the spirit of modern America. 
Like Joe Jefferson, Americans still know how to travel a hard road to 
reach their goals, how to smile when the going’s roughest.

These confident Americans are the real wealth of our nation. And 
they are the real reason why our country’s Savings Bonds rank among 
the world’s finest investments.

That’s why, to save for your goals in life, you cannot find a surer, 
safer way than United States Savings Bonds. Invest in them regularly 
—and hold onto them!

♦
It’s actually easy to save money— 
when you buy United States Series E 
Savings Bonds through the auto­
matic Payroll Savings Plan where 
you work! You just sign an applica­
tion at your pay office; after that 
your saving is done for you. And the

★ ★

Bonds you receive will pay you in­
terest at the rate of 3% per year, 
compounded semiannually, for as 
long as 19 years and 8 months if you 
wish! Sign up today! Or, if you’re 
self-employed, invest in Bonds regu­
larly where you bank.

Safe as America — U.S. Savings Bonds

The U.S. Government does not pay for this advertisement. It is donated by this publica­
tion in cooperation with the Advertising Council and the Magasinc Publishers of America.
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•’-c VOLTAGE'AC ROS . Cl ELECTRO 
LUMWESCENT u«ER|

I.
2.
3.
4.
5.
6.
7.

| IGHT amplifiers must provide a method 
" of converting electrical energy into 
light and a method of controlling, by 
means of light, the amount of energy con­
verted. Light is considered in this article 
as radiant power specified by a spectral 
distribution giving watts per unit wave 
length. The light amplifier is thus essen­
tially a power amplifier. Two ways of con­
verting electrical energy into light are 
cathodo-luminescence whereby power of an 
electron beam on striking a phosphor is 
converted into light and electro-lumines­
cence whereby the power of an a-c or d-e 
source on application to a suitable phos­
phor is converted into light. The amount 
of electrical energy converted into output 
light may be controlled by the input light 
level with the aid of materials which are 
photosensitive.

Older types of light amplifiers included 
a photoemissive surface which emitted 
electrons as input light struck it, a 20kv 
accelerator, and a cathodo-luminiscent 
phosphor. Gains of greater than unity 
could be obtained. An aluminum film was 
put on top of the phosphor which was 
transparent to electrons but opaque to light 

to prevent regenerative feedback output 
light. Limitations of this type were need 
for high vacuum, limited size and need for 
high voltage power supply.

The newer thin panel amplifier illus-I 
trated which can be made in any size does 
not have the above limitations. Besides the 
electroluminescent sheet which converts the 
a-c electrical power into light, there is a 
photoconductive sheet, which by control­
ling the amount of light incident upon it, 
determines the amount of electrical power 
converted into light. In addition, there is 
included a sheet which is opaque to light 
in order to prevent feedback of light from 
output to input. Such feedback, if exces­
sive, would completely prevent the repro­
duction of half-tone pictures. A single 
element of the amplifier is shown in cross­
section along with its equivalent circuit. I 
The variable resistor corresponds to the 
photoconductor and the capacitor to the[ 
electro-luminescent phosphor. The opaque 
sheet having negligible impedance is noi 
included. The light output from the phos-’ 
phor increases rapidly with the voltage I 
across it as shown in the graph. The con-1 
ductivity of the photoconductor varies ’
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I. Input picture
2. Conducting lines
3. Photoconductive layer
4. Opaque layer
5. Electroluminescent layer
6. Transparent conducting coating
7. Output picture
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with the input light, approximately, as 
shown graphically.

In the operation of the amplifier, a fixed 
alternating voltage is applied across the 
photoconductor (R) and phosphor (C). 
In the dark, the resistance of the photo­
conductor is very high and only a very 
small fraction of the applied a-c voltage 
will appear across C and the phosphor will 
essentially not emit any light. If there is 
light incident on the photoconductor, the 
resistance R is reduced and an appreciable 
fraction of the applied voltage appears 
across C and the phosphor emits light.

The spectral, decay and transfer charac­
teristics of a light amplifier correspond in 
a general way to the frequency, delay and 
transfer characteristics of an electrical 
amplifier. There are, however, significant 
differences. The frequency or color of the 
output light generated need have no direct 
relation to the frequency or color of the in­
cident light. As a result, the light amplifier 
is characterized by an input frequency 
characteristic (photo-sensitivity spectral 
response) and an output frequency re­
sponse (spectral emission of luminescence). 
The decay characteristic of the light ampli­

fier is presently determined primarily by 
the photoconductor. The transfer charac­
teristic of the panel amplifier is non linear, 
i.e., gain is a function of the light input.

In general, the brightness gain of a light 
amplifier need not correspond to power 
gain, because the output light may not be 
the same color as the input light. Distinc­
tion should be made between amplifiers, 
amplifier-converters, and mere converters.

The resolution of the panel amplifier 
is in general limited by the thickness of the 
layers used. In the case of the 12" labora­
tory model, the resolution was found to be 
over 500 television lines and has been 
tested with a television picture input. The 
amplified picture did not suffer in resolu­
tion or contrast range but because of the 
transfer characteristic, the gamma of the 
amplified picture was greater than the 
input picture. Using the panel as an ampli­
fier, a maximum power gain of about 20 
was obtained—“Principles of Light Ampli­
fication” by D. W. Epstein, RCA Engineer, 
June-July, 1955. This magazine is not 
available to the industry, therefore, this 
abstract contains practically all of the 
original technical information.
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ANS-HORIZON 
fANTENNAS 

available NOW
Field proven for two years in over 
50 installations, this versatile, rugged antenna 
is currently available from stock.

This 28-foot antenna in Lexington, 
Mass. is used to study the SCATTER 
principle of radio propagation. It is 
operated in conjunction with a similar 
antenna in Syracuse, N. Y. (about 
250 miles away) at a frequency of 
915 me. The special mount, also 
designed by Kennedy, allows the 
antenna to rotate 360* in azimuth 
which gives added flexibility for ex­
perimental purposes.

CIRCLE 509 ON READER-SERVICE CARD FOR MORE INFORMATION



Johanson Types 1807 A 1902 Miniature Variable Concentric Air Capacitors

Instrument-type accuracy is featured in 
these tiny Johanson tubular capacitors!

• Miniature in size — mechanically rugged
• High ratios of max. to min. capacities
• High Q — electrically stable — low minimums
• Made of Silver-plated Brass and Invar with 

Pyrex insulation

Miniaturization combined with accuracy and flexibility of use is key- 
noted in these Johanson tubular capacitors.

The general design of their assemblies — especially the use of con­
centric cylindrical surfaces — extends the usefulness of these capacitors 
to 1,000 me. Air dielectric, silver and gold plating, and Pyrex insulation 
reduce losses at high frequencies to a minimum.

Stability is provided by two sets of spring fingers which tightly grip 
the rotor assembly. This assures positive electrical contact and maximum 
mechanical resistance to shock and vibration. Fine thread 164 to an 
inch) and rhodium plating assure smooth vernier action.

TYPE 1807—Min. capacity 0.4 mmf.; Max. capacity 12 mmf.

GENERAL SPECIFICATIONS

Breakdown 750V D.C. * High 

Q — Silver-plated Brass, cop­

per and gold-plated Invar 

with Pyrex insulation • Air 

dielectric • Temperature coef­

ficient: approx. —20 PPM/°C 

• Vernier action over 25 turns 

to accomplish an approx, lin­

ear capacity variation.

Prices and delivery 
on request

MANUFACTURING CORPORATION
16 Rockaway Valley Road, Boonton, N. J. 

CIRCLE 509 ON READER-SERVICE CARD FOR MORE INFORMATION
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TP 2, 
TP 2, 
TP 2,

USSR Thermistors

Thermistors are expected to play a big 
role in Soviet industry and science accord­
ing to an article in Radio, No. 7, 1955. 
Accordingly, the article described basic 
characteristics in tabular form and illus­
trated various sizes and shapes with draw­
ings. Details on the main kinds of thermis­
tors produced by the USSR industry and 
available for use were included in the 
article. Tabular material is presented here.

Illustrations of volt-ampere characteris­
tics of direct-heating thermistors were 
given. A graph showed the dependence of

thermistor resistance on temperature. Ex­
terior views of measuring typesand special 
thermistors with pigtail, axial, and radio 
lends were presented. Plug-in types were 
also illustrated. A circuit for measuring 
temperature was described and illustrated. 
A bridge circuit for switching a thermistor 
to either measure temperature or control 
the circuit was given. Another circuit ar­
rangement showed an automatic switching 
scheme for control. A circuit for regulat­
ing the output level of an amplifier was 
included also.

Typ<
T8D 
T8C 
T9

Cun 
Pow 
Col< 
Resi 
Allo 
Pun< 
Life

MACHLETT PLANAR ELECTRODE TUBES

For Cavity Circuit Operation to 3000 Mes.

ML-322 U.H.F. diode for modulation clip­
per at frequencies to 1500mc. Extremely 
rugged. Oxide coated disc cathode (also 
used in ML-381 and ML-2C39A). Convection 
cooled anode; 15 watts diss. Peak inverse 
volts: 1800. Peak plate ma: 600. Average 
plate ma: 100.

ML-381 High mu planar triode for fre­
quency multiplier and plate pulse service 
to 3000mc. Low interelectrode capacitance; 
high transconductance. Extremely rugged. 
Forced-air cooled anode dissipates 100 watts. 
Max. Ratings Plate Pulsed Osc. Class C— 
Pulse length: 5 usee. Duty: 3.3x10 3. Peak 
plate volts: 3500. Peak plate amps: 3. Av. 
plate ma.:10. Av. plate dissipation, watts: 
35.

ML-2C39A High mu planar triode for os­
cillator, frequency multiplier and amplifier

service to 2500mc. The Machlett 2C39A is over 4 times as rugged, as
measured in torque and pry tests, than all other types. The ML-322 
and ML-381, above, are built to the same rugged structural specifications 
as the ML-2C39A.

Machlett Laboratories, Inc., 1063 Hope Street, Springdale, Connecticut
CIRCLE 510 ON READER-SERVICE CARD FOR MORE INFORMATION
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Direct Heating Thermistors
Nomlnol General Limit of Operating power Average Oper- Life In

Type Voltage Stabilization (volts) incurrent (ma) ating current (ma) hours

TP 2/0.5 2 1.6-3.0 0.2-2.0 0.5 5000
TP 2/2 2 1.6-3.0 0.46.0 2.0 5000
TP 2/6 6 4.2-7.8 0.4-6.0 2.0 5000

Measuring Thermistors

Operating Power Resistance at Top Allowable Oper- Life in
Type Maximum (mw) Operating point (ohms) ating Current (ma) Hours

■- T8D 9-16 150 15 500
1 T8C 6.5-30 120 15 500

°
T9 4-25 125 15 500

e

£
1.

Parameters of Indirect Heating Thermistors
r Unit of Magnitude

>1 Designation of Parameters measurement Min. Medium Max.

Current of heater: a-c or d-c mw — 15 20
Power dissipated by heater at average current ma 12.8 16 19.2
Cold resistance of thermistor kohm 10 — —

t- Resistance at maximum current of heater ohm 300 — —
IS Allowable overload, not more than 15 min. ma — _ 28

Puncture voltage between heater and thermistor volt 50 —
■ Life hours 3000 — —

U.S.C, 980 SL SERIES POWER CONNECTORS
Performance Plus tvith Double-Lead Screw Locking

980-34HSSL

980-34M2SL

980-34F2

U.S.C.'s NEW Double-Lead Screw 
Locking Connectors provide easy 
and speedy engagement and dis­
engagement with maximum pro­
tection of contacts and positive 
locking under vibra-shock condi­
tions.

980-SL series (power) Double-Lead Screw 
Lock available with 12, 18, 24, and 34 
contacts.
Typical catalogue No.
980 34HSSL side cable entrance hood 
980-34HRSL rear cable -entrance hood 
980-34M2 receptacle used with hood 
980-34F2SL plug used on chassis 
980-34F2 plug used with hood 
980-34M2SL receptacle used on chassis

‘Preserves performance of sensitively adjusted contacts ‘Accessability to wire junctions 
with simple disassembly of hood ‘Insured electrical and mechanical performance 
‘No limitations on number of contacts ‘Vibrashock hood construction «Screw Lock 
Hood Assembly independent of connector.

Double-Lead Screw Lock available with* 990 and Miniature series

CIRCLE 511 ON READER-SERVICE CARD FOR MORE INFORMATION
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RADIO

Write today . . . tell us your problems . . . 
you'll be glad you did.

Custom 
Iron Cores 

to your

PLAIN CORE HOLLOW CORE THREADED CORE SLEEVE CORE

TOROIDAL
INSERT CORE CORL

IRON 
COIL FORM

CUP TUNING 
CORE CORE

Regardless of your requirement, we can supply a full 
line of custom iron cores in a variety of sizes and shapes 
for many applications . . . designed for your needs. 
Send us your problems.

CORES INC.

fias
in /ron Cores

The Original 
Engineered 

Economy* 
Iron

%

We originated the ways and means of providing 
ENGINEERED ECONOMY*IRON CORES at money saving 
prices and from stock. Over 14 types are available to 
cover most insert and threaded applications.

TRADEMARK

Complete 
Engineering 

Service We are the world's largest producers of iron cores 
because we employ the largest, most experienced and 
most efficient engineering department to enable us to 
design, produce and suggest iron cores which will do 
the best job for you.

9540 Tulley Avenue Oak Lawn, Illinois

CIRCLE 512 ON READER-SERVICE CARD FOR MORE INFORMATION



UNITED CATALOG PUBLISHERS, INC.
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PRECISION PAPER TUBE COMPANY

Increasing the Effectiveness of Reactance Tubes by A. D. 
Artym. Discussion of method for increasing the effectiveness 
of reactance tubes used for frequency modulation. It is shown 
that increasing the effectiveness of reactance tubes permits 
increasing the stability of the central frequency.

Propagation of Plane Electromagnetic Wave in a Space filled 
with Plane Parallel Grids. The article is devoted to investiga­
tion of propagation of plane electromagnetic waves in artificial 
dielectrics. The method of difference equations is used.

2O3SC W. CHARLESTON ST. • CHICAGO 47, ILLINOIS 
CIRCLE 514 ON READER-SERVICE CARD FOR MORE INFORMATION

• 100,000 Items • Complete descriptions 
• Specifications—Prices • 11,000 Illus­
trations • 350 mfrs. • 8 x 11", 6 lbs.

------------- Salos Representative* in:

New England: Framingham, Massachusetts, Trinity 3-7091
Metropolitan New York, New Jersey:

Jersey City, New Jersey, Journal Square 4-3574
Upstate New York: Syracuse, New York, Syracuse 4-2141
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919
__________ Canada: Montreal, Quebec, Canada, Walnut 0337

OFFICIAL REFERENCE SOURCE

DOLLAR-WISE PURCHASING

Don’t let the problems of miniaturization tie

you up! Write today for our new free

24-page catalog, describing

450 types and sizes of 
MPB's^~ such as these

MU IMMNGt ACWM *Ut

'MINIATURE PRECISION BEARINGS, INC. 
7 Precision Park, Keene, N. H.

CIRCLE 513 ON READER-SERVICE CARD FOR MORE INFORMATION

WHY YOU SHOULD SPECIFY

FORMS

1. RESINITE AC combines all the mechanical and dielectric advantages of 
phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate.

2. RESINITE 104 is a tough material suitable for stapling, severe forming 
and fabricating.

3. RESINITE 8104 minimizes the effects of electrical property degradation 
characteristic of laminated phenolics when subjected to high humidity 
and temperature.

4. RESINITE TruTork provides an internally threaded or embossed form 
to fit any threaded core, regardless of diameter or threads per inch.

5. RESINITE gives torque control of plus or minus 1 inch ounce—axial pres­
sure in excess of 25 pounds.

Get full information on Resinite Coil Forms. Request detailed technical literature.

RESINITE

What the Russians
are Writing
Including annotated tables of contents of leading 
Soviet journals that publish papers on electronic 
circuit design and behavior.

Radiotekhnika, June 1955

Passage of a Signal and Noises through a Limiter and a 
Differentiating Device, by V. I. Bunimovich. Determination 
of average number of pulses and distribution of pulse ampli­
tudes, resulting from the passage of a sinusoidal signal, ac­
companied by noise, through n limiter and a differentiating 
device. Employs statistical theory.

Reception of Pulse Signals using the Mutual Correlation 
Method, by V. I. Chaikovski. Determination of the ratio be­
tween a signal and fluctuating noise when receiving signals, 
with the mutual-correlation method. The resulting ratio is com 
pared with the corresponding ratio prevailing at the output 
of an ideal bandpass filter. Refers to Proceedings of the IRE, 
vol. 38, and Journal of Applied Physics, vol. 23.

Steady-State Processes in the Detection of Pulse Signals, by 
A. A. Kulikovskii. Considers a method of computing the 
steady-state pulse-signal voltage at the load of the detector, 
using the Duhamel integral for a slowly-varying d-c component. 
Suggests an approximate method, conveniqptly integratable, for 
approximate determination of the d-c component of the de­
tector current, the characteristic of the detector being approxi­
mated by straightline segments.

Triode Frequency Converters for Meter Waves by I. I. Leven- 
stern J G- G. Kostandi. Considers optimum circuits for triode 
frequency converters for meter waves, satisfying the demands 
made on frequency converters in modern AM-FM broadcast 
receivers. Discusses two types of circuits—one with inductive 
bridge in the grid circuit, another with a capacitive bridge.

A Method for Investigating Transients in Linear Systems by 
R. D. Leytes Jr L. I. Gutman. The article considers an approxi­
mate method of transient analysis, based on the application 
of the theory of finite difference to the integral equation under 
consideration. It is shown that introducing special coefficients 
leads to a simple expression relating the input and output 
system voltages. This expression permits solving many prob­
lems in transients in amplifier. A stage with anode correction 
is used by way of an example.

Comparison of Communication Channels at Various Modulation 
Systems, based on their Transmission Ability. Analysis of the 
fundamental equation of the static communication theory. This 
equation is used to derive equations for the channel carrying 
ability in two cases: (a) signal limited in amplitude and (b) 
signal limited in average power. The existing modulation sys­
tems are compared with respect to their transmission ability 
(effectiveness).

»ABILITY

OMY!

WESTON 1301 LINE
Cormag® PANEL INSTRUMENTS
The new line of panel instruments 
with self-shielded core-magnet mechanism- 
can be mounted on magnetic or nonmagnetic panels 
interchangeably—no magnetic intereffect 
when mounted close together. True Weston 
dependability—lowest overall cost. 
Ask for literature and prices... 
Weston Electrical Instrument Corporation, 
614 Frelinghuysen Ave., Newark 5, N. J.... 
a Subsidiary of Daystrom, Incorporated.

CIRCLE 515 ON READER-SERVICE CARD FOR MORE INFORMATION

/W1956 EDITION
the biggest. . . most authoritative

ELECTRONIC BUYING GUIDE

Electronic supplies for research and industry.
Not just listings — but complete descriptions
specifications, illustrations and prices.

Over 100,000 items ... 350 manufacturers
in this industry-wide MASTER catalog. Compare
specs and prices first.. . then buy and save

AHU f f l

1456 pages Utt $7.50

At low at

parts 
distributors

CIRCLE 516 ON READER-SERVICE CARD FOR MORE INFORMATION



Specifications, Vols. American Standards
Association (ASA) and other standards societies

Batteries
ASA C18.1-1954, Specifications for Dry Cells and

AtRQVO£ CORPORATION

CIRCLE 517 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE 519 ON READER-SERVICE CARD FOR MORE INFORMATION

This spec supersedesEquipment, 25 May 1955

Rectifiers

Types, Amendment 1, 18 May 1955 Production

CIRCLE 518 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE 520 ON READER-SERVICE CARD FOR MORE INFORMATION
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MIL-R-18281 (Navy), Metallic Rectifiers: Seleni­
um, Copper Oxide, and Magnesium-Copper Sulfide

COLLECTOR RING ASSEMBLY 
PRODUCED TO SPECIFICATIONS

Batteries . . 
It covers for 
designations, 
methods and

drawings in accordance with MIL-D-963 were added 
by this amendment. The description of the perform­
ance test was modified. The procedure for requesting 
authorization of qualification tests was changed.

Design
MIL-F-14072 (Sig C), Finishes for Ground Signal ELECTRONIC ASSEMBLY 

DESIGNED AND 
MANUFACTURED BY 
MAKEPEACE

Kenvon
TRANSFORMER CO., INC.

840 Barry Street, New York 59
WHATEVER YOUR PROBLEM WRITE 
OUR ENGINEERING DEPARTMENT 

FOR LITERATURE OR CONSULTATION

side indicators 
for MAXIMUM ACCURACY and READABILITY 
with SMALLER PANEL SPACE, LIGHTER WEIGHT

Sherman H. Hubelbank

MODEL 1145
(Showing tingle hori­
zontal mounting) Scale 
length: 2.7". Weight: 
9.8 ounces. Plastic case. 
Front external zero 
adjuster.

. This spec is a revision of Cl8.1-1947 
the most part: standard cell sizes and 
battery dimensions, terminals, test 
performance requirements. This new

Entirely new approach to dependa­
ble, long-life, economical sliding 
contact devices. Switches, commu­
tators and other electro mechanical 
assemblies now feasible with rug­
gedness and high performance which 
only solid silver contacts can pro­
vide. All because of that unique 
Aerovox Printed Wiring.

Get this DATA! Printed wirint 
Primer is yours for the asking. Let us 
advise and quote on switching, comm» 
tating and wiring applications.

T LINE
The famous Kenyon T Line has long 
been popular with manufacturers who 
require the finest transformers at the 
lowest possible cost.

Just a few T Line features are:

• Universal Mounting for Economy.
• One Style Case for Uniformity.
• Light and Compact for Portability

WRITE FOR CATALOG

spec, the fifth edition of the standard, ha.s been 
broadened to include the miniaturized cells, such as, 
the so-called mercury cells, the air-depolarized cells, 
and the flat cells which have been developed and 
manufactured in the past few years. Performance re­
quirements and test methods for photoflash type dry 
cells are also given in this standard. A smaller size 
battery than the penlight battery is covered in this 
edition. New intermittent tests and three new hear­
ing-aid battery tests are also included. Certain types 
of cells have been removed from the lists in the 
standard because of their infrequent use.

This department surveys new issues, revisions, and 
amendments, covering military and industry stand­
ards and specifications. Our sources of information 
include the Armed Services Electro-Standards Agen­
cy (ASESA), the cumulative indexes to Military

MODEL 1120
(Showing tingle hori­
zontal mounting) Seal* 
Length 1.3". Weights 
1.75 ounce*. Anodized 
aluminum case with 
plastic cover.

Headquarters for Electronic 
AsaemMlos — Waveguides — 
Collector Rings— Brushes—- 
»nd other components

0. E. MAKEPEACE COMPANY
Oiv.iion al Union Hat« end Wire Co., 
Attteboro, Mass.

unite FOR ENGINEERING DATA SHEETS ON: 
IV2" Ruggedized Meiers- 1" and I’/z" Panel 
Meters, VU, DB and Illuminated Meters; 
Miniature Multitesters and Side Indicators.

international 
Instruments, inc.

P.O. BOX 2954. NEW HAVEN 15, CONN.

Army spec No. 72-53. Requirements for finishes neces­
sary to protect ground signal equipment from the 
effects of climatic and service conditions are covered 
in this spec. Finishes defined in the spec are applic­
able to complete equipments and piece parts. The 
intention of this spec is to guide designers and engi­
neers in the selection of compatible materials and 
finishes. Specific finish numbers have been assigned 
for the various acceptable types of finishes. A table 
has been included in the spec to cross-reference the 
finish numbers with the equivalent finish of spec 
72-53.

make

your source

of supply

for special

and standard

Makepeace

REROUOK 
PRINTED 
WIRING

AEROVOX CORPORATION 

Special Products Division • New Bedford, Mass 
In Canada AEROVOX CANADA LTD , Hamilton. Ont

we will design or manufacture to your “Specs 
THE TOUGHER THE BETTER!



Arrows point out porosity that 
weakens the joint in this typical 
printed circuit soldered lead.

(2) In this “Dutch Boy” joint 
porosity has been done away 
with. Joint is stronger.

Photomicrographs of 
printed circuit soldered leads, 

polished, etched, and magnified by 32.

“Dutch Boy” gets inside story 
on printed circuit soldering
... develops solders and fluxes that give 

stronger joints, coat more uniformly, 
show higher conductivity

“Dutch Boy” researchers keep a 
close eye on printed circuit 
soldering.

For example, they cross-section 
soldered leads, polish, and exam­
ine the polished sections under 
the microscope.
Most such joints prove too weak
The photomicrograph above left 
shows why. Notice this typical 
joint is honeycombed with poros­
ity. Arrows point to holes.

Now look at the photomicro­
graph on the right. This joint is 
strong. Non-porous.

How was joint on the right 
made stronger?

No great trick. A “Dutch Boy” 
Solder Specialist simply worked 
out slight improvements in flux 
and solder formulae and operat­
ing conditions.

Maybe this would help improve 
your printed circuits.

“Dutch Boy” solders develop 
maximum surface tension. They 
don’t form “tear drops” when 
coated boards are lifted from the 
bath...they improve coating uni­
formity. The residual flux is both 
non-corrosive and non-conduc­
tive, and can be left on the sol­
dered board.

So, if you feel there is room 
for improvement in your printed 
circuit soldering, look first to 
“Dutch Boy”. Write, giving de­
tails if possible, to National Lead 
Company, 111 Broadway, New 
York 6, N. Y.

‘Du&h'Botti
SOLDER AND FLUXES \

CIRCLE 521 ON READER-SERVICE CARD FOR MORE INFORMATION

Wire & Cable
MIL-C-3432, Addendum No. 1, Cable, Flexible, 301 
and 600 Volts, 2 May 1955 . . . This ten page a<] 
dendum to the spec has added multiconductor cable
containing ground wires. An intermediate grade fo

lesi

01

wire
300 volts has been added. Many of the tables definin'
the construction of the cables have been revised. 
MIL-W-76A, Amendment 1, Wire and Cable, Hook 
Up, Electrical, Insulated, 5 August 1955 ... Th 
use of soft or drawn copper has been clarified for a 
sizes and types of wire. The requirements for toler

late 
revii 
JA^ 
Woi
195[

ances of strands in a stranded conductor have beei
withdrawn. Standardized Group B sampling has beei 
substituted forthat procedure shown in Table XVIII 
The cross-index of types has been revised and give 
more information concerning the applications of thi
various types of wire covered by the spec. A cross 
index to MIL-W-12410(Sig C) has also been added

Parts

iav(
agir 
imn

Jacl
MH
Jad

MIL-D-26715 (USAF), Descriptive Identification sl,e<
Data to Be Furnished by Government Suppliers 
11 May 1955 . . . This spec covers the requirement 
for obtaining Air Force stock numbers and detail 
the procedure for preparing item descriptions fo 
Air Force items of supply procured through the pro 
visioning methods. Fig. 3 to this spec depicts th( 
flow of work and the time factors involved in stocl 
number assignments. Briefly 80 to 95 days are in 
volved in obtaining AF stock numbers, plus 30 day 
mailing time, according to this new spec. The ap 
pendix to the spec contains special rules applicabl 
to the preparing of item descriptions.
MIL-E-17362A( Ships), Amendment 2, Electronic 
Maintenance Parts Requirements, 3 June 1955.. 
The definition of maintenance parts has been changei 
to incorporate the three types of replacement part 
as subsequently defined. The descriptive data re 
quired for the maintenance parts list has beei 
changed. The table that provides the variables fo 
computing the quantities of spares has been modifiec

beei 
cycl 
resi 
met 
sani 
B, 
add 
pro

Design
AF Bulletin No. 114, Use of Improved Electron 
Tubes, 20 April 1955 . . . Nine tubes were added t 
the list of improved electron tube types for use ii 
the design of new equipment. Twelve new tubes wer 
added to the list of improved electron tubes for use a 
supply and maintenance replacements or for ust 
as replacements in production and reordered equip 
ments.
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Dynamotors
MIL-D-24A, Dynamotors, 15 August 1955 ... All 
the dynamotors presently included in the spec are nc 
longer for airborne use at altitudes over 10,000 feet 
The detail data that appeared on individual spec 
sheets has been included in the body of the spec. Ten 
dynamotor types are indicated to be inactive for nev 
design.
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lesistors

i beei

ment groups.

Other Brown components
circuits
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aging have been simplified by the establishment of 
immediate use, short time storage, and overseas ship-

Prices and specifications sub­
ject to change without notice.

ie f<) 
finin<

win 
give

Dimensions: 10long 
x 3^' deep x 6^á* high 
over converter

if th 
cross 
idded

Resistors, Fixed, Wire

•VV* MINNEAPOLISHoneywell
BROWN INSTRUMENTS

E’ 30 \IIL-R-18546A( Ships),

5 ,, Wound, Power Type, Chassis Mounted, 15 June
no IM P

1955 . . . This spec covers one type of power-type

ut

Rivire-wound, fixed resistors that utilize a metal-mount­
ing surface to dissipate heat. MIL-R-18546(SHIPS) 
iated 17 March 1955 has been superseded by this 
revision.
JAN-R-19, Amendment-7, Resistors, Variable Wire- 
Wound (Low Operating Temperature), 18 July

ad.
Hook 
. Th 

’or al 
toleij 1955 . . . The list of referenced specs and publications
, 1 have been revised. The methods of packing and pack- 
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Jacks
MIL-J-641A, Jacks, Telephone, 15 August 1955 . . . 
Jack JJ-037 has been deleted from this issue of the 
spec. Five new jacks, applicable to Naval use have 
been added. Requirements and tests for temperature 
cycling, shock, vibration, salt-spray, and moisture 
resistance have been revised to specify the applicable 
methods and tests of MIL-STD-202. Production 
sampling tests have been revised to read “groups A, 
B, and C acceptance tests”. An appendix has been 
added to cover the procedures for qualification ap­
proval and a plan for submission of samples.

use Brown Amplifiers
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Shodc Tests
MIL-S-901B(Navy), Amendment 1, Tests for 
Shockproof Equipment, Class High-Impact, Ship­
board Application, 1 June 1955 . . . Three grades 
of shockproof equipment have been established by 
this amendment. Grade I does not permit the use of 
either external or internal resilient mountings. Grade 
II permits the use of either or both type of mounting. 
Grade III is without the use of either external or in­
ternal resilient mountings and also with the use of 
only external resilient mountings. The marking re­
quirements have been changed as have the forms 
required for recording tests at both a commercial 
and a goverment facility.

Standards Society
The Standards Engineers Society Annual Meeting 

included discussions on organization of company 
standards, standardization of electrical equipment, 
standards in consumer goods, standards and automa­
tion, standards in sports, national strength and stand­
ardization, and the future of standards. Elected to 
fellows in the society were R. E. Gay, Director of 
Cataloging, Standardization and Inspection, Office of 
the Assistant Secretary of Defense; Dr. W. R. G. 
Baker, Vice-president and General Manager, Elec­
tronics Div., General Electric Co.; H. R. Terhune, 
Manager of Standards, Federal Telecommunications 
Laboratories; and Stanley Zwerling, Assistant Chief, 
Tests and Approvals Div., ASESA.

for servo

Brown Converters

Long-lived, low-noise, 
thoroughly shielded 
“choppers” for d-c to 
a-c conversion. SPDT 
switching action.
Applicable to voltages 
as small as 1 x 10-s. 
For 25, 40, 60, 400 
cycles. Prices from 
$35.75.

Brown Servo Motor*

2-phase reversible 
motors. High torque. 
Fully enclosed. Self­
lubricating. No-load 
speeds of 27, 54, 167, 
333, and 1650 rpm 
available. Operate 
from 115-volts, 
60-cycles. Numerous 
variations in pinion, 
shaft, leadwires, and 
materials available for 
special requirements. 
Prices from $40.50.

Proved in thousands of ElectroniK instruments, Brown Amplifiers 
are now available as separate units for use in servo circuits.
As a basic link in the servo loop, the Brown Amplifier takes a d-c micro­
volt input signal, converts it to a-c, and amplifies it sufficiently to drive 
a two-phase balancing motor. The unit is readily adaptable to any 
number of measuring, balancing, and positioning applications.
Extremely low stray pick-up, excellent stability, optimum sensitivity, 
and fast response are outstanding design features. Three stages of voltage 
amplification are followed by the power output—phase discriminator 
stage, which supplies the required power for a two-phase reversible 
balancing motor.
Typical applications include: computers, integrators, photometer shutter 
movement, grid bias adjustment, null positioning, coordinate trans­
formation.

SELECT FROM THESE BASIC MODELS

Gain
Sensitivity 

(Microvolts)
Nominal Input impodanco 

(Ohms)
106 4.0 400, 2200, 120,000*

4 x 106 1.0 400, 700
12 x IO6 0.4 400, 2200, 7000
40 x 104 0.1 2200

♦Special for high impedance sources.

Optional Feature*—(a) thermocouple burnout 
protection, (b) without desensitizing adjust­
ment, (c) parallel T feedback, (d) velocity 
damping, (e) special connecting cables and 
plugs, (f) without tubes, shields, and con­
verter, (g) for 25 cycles, (h) 220-110 volt 
transformers.

Power supply—115 v., 60 cycles (fused power 
line).

Output—2 to 18 ma. into 12,000 ohm load.
Sensitivity—Continuously variable screwdriver 

adjustment. Recessed slot protects setting.
Mounting—Operation unaffected by mounting 

position.

Order now! Write or phone for immediate quotation. Fast, dependable delivery.
Priced as low as $98.50. (Even more attractive prices on quantity purchases.)

Minneapolis-Honeywell Regulator Co., Industrial Division, 4591 
Wayne Avenue, Philadelphia 44, Pa.



Now...HIC3-ÏÏ CONDUCTANCE

OKrtAÆÆKTITTAÆ DIODES

by HUGHES

A series of new High Forward Conductance types has been added to the comprehensive 
line of Hughes subminiature germanium point-contact diodes. The sturdy 

internal construction of these point-contact devices ensures electrical and mechanical 
stability—even under severe operating conditions.

With the addition of this new series, Hughes now offers an even greater selection 
of retma, jan, and Special diode ty pes, embracing the complete range of germanium 

diode specifications. This means that you can be sure of obtaining the 
particular Hughes diode best suited to meet the specific requirements of your circuit. 
That’s because you can choose from among varying combinations of such electrical 

characteristics as: High Conductance . . . High Back Resistance . . . Quick 
Recovery . . . High Temperature Operation.

Listed here are a few of the more popular 
Hughes diode types, arranged according to forward 
and reverse characteristics. More than 
150 additional special types are available.

At Hughes, intensive research is devoted 
to the continuing development of existing 
products. This effort progressively pro­
vides you with the finest semiconductor 
devices available. It is one reason why 
Hughes diodes are first oj all . . . for 
reliability. It’s one more reason why 
you should come to Hughes for your 
diode requirements!

*jan Types. 1N198 only high-temperature tested at 75°C.
♦♦Computer Types. Special recovery tests. IN 191 and IN 192 tested for back current at 55°C.

WORKING 
INVERSE 
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1N99 
1N97

1N100 
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HD 2151
Hl) 2168

HD 2169

HD 2150
HD 2168

HD 2175

HI) 2158
HI) 2157
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1N68A 
1N127* 
HD 2051

HD 2170 Hl) 2165
HL) 2154
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150 500gA @ - 150 V 1N55B

New High Conductance types listed in red.
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Like all Hughes diodes, High Forward Conductance types are 
packaged in the famous one-piece. fusion-sealed glass 
envelope, impervious to moisture and to external contamination. 
Maximum dimensions, glass envelope 
Length: 0.265 inch. Diameter: 0.105 inch.

Aircraft Company, Culver City, California New York Chicago 
Los Angeles

SEMICONDUCTOR DIVISION

Fuses
MIL-F-18899 (Docks), Fuses, Plug, Time Delay 
Element Type, 0-39 Amperes, 125 Volts, 16 June 
1955 . . . Nonrenewable, threaded plug type fuses 
with time delay elements rated between 0 and 30 
amps at 125v are covered by this spec. These fuses 
have been divided into two classes. Class 1 covers plug 
type fuses threaded for medium screw base sockets. 
Class 2 covers special size plug screws requiring an 
adapter to fit the medium screw base sockets.

Terminals
MIL-E-1636B (Ships), Pressure Grip Electrical 
Clamps and Lug Terminals, Amendment 1, 23 May 
1955 . . . This amendment added a new type of lug 
terminal and corrected some typographical errors of 
the original spec.

Electron Tube Bases
RETMA Standard ET-106-C, NEMA Publication 
No. 503-C, RETMA-NEMA Standards for Electron 
Tube Bases, June 1955 . . . This standard was 
adopted and issued jointly by RETMA and NEMA 
and was formulated by the Joint Electron Tube Engi­
neering Council. The standard consists of three sec­
tions. The first section defines standard alignment 
gauges for base terminal spacings and standard ring 
gauges for base diameters. The second section shows 
typical drawings of typical accessory weights for base 
pin alignment gauges. The third section has draw­
ings for standard base alignment gauges. Copies of 
this standard may be obtained from either RETMA 
or NEMA.

Relays
MIL-R-5757C, Relays, Armature (for Electronic 
and Communication Equipment) 27 July 1955 . . . 
Qualification tests now require the submission of one 
additional specimen as a replacement for the allow­
able failure in test group one. Sealed relays no longer 
have material requirements for the materials inside 
the relay. A new shock test in accordance with 
method 202 of MIL-STD-202 has been added, in addi­
tion to a tumbling test. A list of drawings for the 
equipment necessary to perform the tumbling test 
has been included. The life test is now specified to 
be perfoimed at the maximum temperature of the 
applicable range. Drawings of the various relays are 
included as figures and incorporated in the basic spec.

Specifications listed on these pages are for informa­
tion only and government contractors should be 
guided by their contracts. Copies of military specs 
should be obtained from sources recommended by 
procuring officers. ASESA bulle-tins may be obtained 
from Fort Monmouth, N. J. A^A standards may be 
obtained from American Standards Agency, 70 E. 
45th St., New York 17, N. Y., unless otherwise noted.

1
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Advertising Index
Advertiser

Acheson Colloids Co.
Acme Electric Corp.
Advance Electric and Relay Co.
Advance Electronics, Inc.
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Aircraft-Marine Products, Inc.
Aircraft Radio Corp.
Alden Products Co.
Allen-Bradley Co.
Allied Radio Corp.......................................................
Allison Laboratories .................................................
Allen Manufacturing Co............................................
Alloy Metal Wire, Div. of H. K. Porter Co.
Alpha Metals, Inc.
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American Electronics, Inc.
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Astron Corp....................................................................
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Lead Chain Manufacturing Co.
Bendix Aviation Corp., Eclipse Pioneer Div. 
Bendix-Pacific ............................................................ 
Berkeley Div. of Beckman Instruments 
Beryllium Corp., The 
B;ddle, James G. Co. 
Birtcher Corp. 
Miley Electric Co. 
Bomac Laboratories, Inc............................................  
Bourns Laboratories 
Brush Electronics Co. 
Burndy Engineering Cc.............................................
Caledonia Electronics ...........y...........................
Cambridge Thermionic Corp.
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Cannon Electric Co......................................................................
Canoga Corp..................................................................................
Carter Motor Co. 
Centralab, Div. of Globe Union ................................  
Chatham Electronics Corp........................................................ 
Chicago Standard Transformer ............................................
Clarostat Manufacturing Co., Inc. ........................
Clifton Precision Products Co...................................................
Columbia Wire & Supply Co.   
Cornar Electric Co.   
Commercial Plastics Co. ....................................
Computer-Measurements Corp. ......................................... 
Continental Diamond Fibre .....................................................
Continental Carbon, Inc.............................................................
Continental Electric Co..............................................................
Convair—Div. of General Dynamics....................................... 
Corning Glass Works ..........................................................
Coto-Coil Co. ..........................................................
Curtis Development & Manufacturing Co............................ 
Curtiss-Wright Corp.....................................................................  
Dage Television, Div. of Thompson Products 
Daven Co., The ...........................................................................
DeJur Amsco Corp. ..........................................................
Dow Chemica* Co. 
Dow Corning Corp  
Dressen-Barnes Corp.   
DuMont, Allen B. Laboratories 
DuMont Airplane A Marine Instruments 
DuPont, E. I., de Nemours A Co. 
DuPont, E. I., de Nemours A Co., Plastics Div. 
Durant Manufacturing Co. 
E. S. C. Corp. 
Eastern Industries. Inc  
Elastic Stop Nut Corp. 
Electrical Industries   
Electrical Testing Laboratories, Inc  
Electro Data Corp  
Electro-Instruments .................................................
Electro-Motive Manufacturing Co...........................................
Electro Snap Switch & Manufacturing 
Electrons, ine. 
Emerson & Cuming, Inc. 
Engineered Precision Casting Co. 
Essex Wire Corp., Cords Ltd. Div..........................................  
Essex Wire Corp., R.B.M. Div.....................................................
Fafnir Bearing Co..........................................................................
Fairchild Camera A Instrument Corp., Potentiometer Div.
Fairchild Camera & Instrument Corp., Oscilloscope Div.
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WE MAKE ALL TYPES OF

SYNCHROS

VI hat’s your pleasure in synchros? High tem­
perature? High frequency? Linear? Corrosion - 
resistant? Whatever your needs, we either already 
have a type to fit them ... or can build a special 
type for you.

Fine precision synchros have been one of 
our specialities for over twenty years . . . with 
more E-P synchros in use today than any other 
make.

Write, wire or call us for information on 
standard and special types . . . prices . . . and 
deliveries, eclipse-pioneer division, bendix 
AVIATION CORPORATION, TETERBORO, N. J.

AVIATION CORPORATION

DIVISION

WmI Coati Office: 117 E. Provident la. Burbank. Calif. • Export Solet 
Bondi* International Division, 205 E. 42nd St,, New York 17, N.Y.

CIRCLE 556 ON READER-SERVICE CARD FOR MORE INFORMATION
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AND FOREMOST IN M I N I A T U
CIRCLE 557 ON READER-SERVICE CARD FOR MORE INFORMATION

The A-N Connector

with the

Versatile

Seal

Hold that pose . . . Snap.
Truly a wonderful portrait of a long-lasting, beneficial association. 
The versatile seal around each pin in Hermetic HS 2 and HS 6 Con­
nectors is of Vac-Tite , glass-to-metal construction. It assures superior, 
leak-proof performance.
By hermetically sealing the A-N Connector pins, Hermetic can offer
as the solution to difficult instrumentation 
important characteristics:

Vacuum tightness 
(mass spectrometer proven) 
Arc-resistance of glass 
High-temperature operation 
Corrosion resistance

problems, these vitally

100% moisture and pressure 
resistance
Shock and vibration proof 

Equivalent to MIL-C-5015

Yes, it's truly a wonderful portrait...a remarkable A-N Connector.

If your needs, however, require specially designed units with par­
ticular plating requirements, varied flange styles and extra-high 
pressure resistance, you will be pleased to learn of their availability. 
Why not request drawings, engineering data and your copy of 
“Encyclopedia Hermetica” for the complete story.

Hermetic Seal Products Company
39 South 6th Street, Newark 7, New Jersey
California Associate: Glass-Solder Engineering, Pasadena

Advertiser 
Federal Telephone & Radio Corp................. 
Federal Tool Engineering Co........................ 
Federal Tool and Manufacturing Co............  
Fenwal, Inc............................................................ 
Fluke, John Engineering Co............................ 
Ford Instrument Co., Div. of Sperry Corp. 
Formica Co..........................................................  
Freed Transformer Co..................................... 
G-M Laboratories, Inc......................................  
G-V Controls, Inc.............................................
General 
General 
General 
General 
General 
General 
General 
General 
General 
General 
General

Cement Manufacturing Co.
Electric Co., Apparatus Sales
Electric Co., Capacitors Div.
Electric Co., Components Div.
Electric Co., Electronics Div.
Electric Co., Transformers . .. 
Electric Co., Apparatus Sales 
Electric Co., Relay Div.
Dry Batteries, Inc. ...................
Radio Co......................................
Tire & Rubber Co.....................

Genisco, Inc......................................................................................... 
Giannini, G. M. & Co.....................................................................
Good-All Electric Manufacturing Co........................................... 
Grant Pulley & Hardware ...............................................................
Gries Reproducer Corp...................................................................  
Grieve-Hendry Co., Inc...................................................................
Gurley, W. & L. E. ................................................................. 
Hart Manufacturing Co...................................................................
Haydon Co., A. W...........................................................................
Helipot Corp., Div. of Beckman Instruments .......................... 
Heminway & Bartlett Manufacturing Co...................................... 
Hermetic Seal Products Co............................................................  
Hetherington, Inc...............................................................................  
Hickok Electrical Instrument Co.....................................................  
Hubbell, Harvey, Inc. .....................................................................  
Hughes Aircraft Co., Commercial Products Div.....................  
Hughes Research & Development Laboratories ...................
Hycor Co., Inc................................ ................................................
Ilsco Corp............................................................................................. 
Indiana Steel Products ...................................................................
Infra Electronic Corp.......................................................................  
Instrument Specialties ...................................................................
International Instruments ............................................................... 
International Nickel Co., Inc........................................................  
International Resistance Co............................................................  
James Vibrapower Co. ...................................................................  
Johanson Manufacturing Corp......................................................  
Kearfott Co., Inc................................................................................. 
Kearfott Co., Inc. (Little Falls).................................................  
Kenyon Transformer Co................................................................... 
Kennedy, D. S. Co............................................................................. 
Kester Solder Co...............................................................................  
Koiled Kords, I nc...............................................................................
Kollsman Instrument Corp............................................................... 
Krohn-Hite Instrument Co................................................................
Kulka Electric Manufacturing Co.................................................  
Kurz-Krasch, Inc..................................................................................  
Laboratory for Electronics ............................................................. 
Lambda Electronics Corp................................................................  
Lavoie Laboratories .......................................................................  
Leach & Garner ................................................................................ 
Lerco, Div. of Lynn-Deatrick ........................................................  
Librascope Inc....................................................................................  
Lindaren, Erik A. & Associates 
Littelfuse, Inc....................................................................................... 
Lockheed Aircraft Corp., Missile Systems Div.........................  
Loral Electronics Corp.....................................................................  
Lord Manufacturing Co. ................................................................. 
Machlett Laboratories ................................................................... 
Magnetics, Inc....................................................................................  
Makepeace, D. E. Co....................................................................... 
Malco Tool & Manufacturing Co................................................... 
Mansol Ceramics .............................................................................. 
Marconi Instrument Co. .......... ................................................
Metron Instrument Co. 
Microdot Div., Felts Corp................................................................  
Micro Switch, Div. of Minneapolis Honeywell ........................  
Microtran Co....................................................................................... 
Microwave Associates, Inc............... ....................... .......................
Midland Manufacturing Co............................................................  
Miniature Precision Bearings, Inc...................................................  
Minneapolis-Honeywell Regulator Co........................................... 
Model Engineering & Manufacturing Co., Tru-Ohm Div........  
Moloney Electric Co.........................................................................  
Motordyne, Inc.................._..............................................................
Motoresearch Co................................................................................  
Mullard Ltd..........................................................................................
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Advertiser Page
IRK Manufacturing & Engineering Co......................................... 145
lational Semiconductor Products ...................................... 113
National Lead Co............................................................................... 166
laz-Dar Co.......................................................................................... 1 1 8
Jew Hermes Engraving Machine Co................................... 124
Jew Jersey Electronics Corp................................................ 57
Jordan Ketey Manufacturing Co..................................... 14
Oregon Electronic Manufacturing Co. 26
Oster, John Manufacturing Co.......................................... 63
.’acific Laboratories........................................................................... 41
Panoramic Radio Products, Inc....................................................... 104

ar-Metal Products Corp................................... 135
Perkin-Elmer Corp., Vernistat Div.................................................... 89
Perkin Engineering Corp.......................................................... 7
Phaostron Co.......................................................................................... 149
Phelps Dodge Copper Products ..................................................72,73
Philco Corp............................................................................................. 17
Potter Instrument Co........................................................................... 3
Precision, Inc..................................................................................... 96
Precision Scientific............................................................................. 125
Pyramid Electric Co.................................................................. 76
Radio Corp, of America .............................................................. 172
Radio Corp, of America, Employment Div. .......................... 137
Radio Cores ........................................................................................ 163
Radio Materials Corp......................................................... 69
RapiDesign, Inc...................................................................................... 123
Raymond Rosen Engineering Products ................................... 133
Reytheon Manufacturing Co., Equipment Marketing Div.. 49
Raytheon Manufecturing Co...........................................................12, 13
Resinite Corp., Div. of Precision Paper Tube..................  164
Reeves Instrument Corp.................................................................... 59
Revere Corp, of America .............................................................. 85
Revere Copper & Brass, Inc............................................................. 112
Richardson Co., The ......................................................................... 129

NOW
molded printed electronic circuits

Sanders Associates, Inc.......................................................... 
Sandia Corp................................................................................ 
Scovili Manufacturing Co.....................................................  
Sealectro Corp...........................................................................  
Servo Corp, of America .....................................................  
Shakeproof Div. of Illinois Tool Works ..........................  
Shaste, Div. of Beckman Instruments............................... 
Shell Chemicel Corp................................................................ 
Simmons Fastener Corp.........................................................  
Solar Manufacturing Co......................................................... 
Sorenson & Co..........................................................................  
Specific Products ..................................................................  
Speer Carbon Co.....................................................................  
Sprague Electric Co...............................................................  
Stackpole Carbon Co.............................................................  
Staedtler, J. S., Inc. ..................................................  
Standard Pressed Steel Co..................................................  
Standard Pressed Steel Co...................................................
Star Stainless Screw Co. ................................................... 
Stevens-Arnold, Inc................................................................  
Stoddart Aircraft Radio ...................................................  
Stupakoff Ceramic & Manufacturing Co.........................  
Superior Carbon Products, Inc.......................................... 
Superior Tube Co..................................................................  
Sylvania Electric Products, Electronic Div...................... 
Sylvania Electric Products, Parts Div..............................  
Sylvania Electric Products, Tungsten & Chemical Div. 
Tech Leboratories, Inc...........................................................  
Technitrol Engineering Co................................................... 
Tektronix, Inc............................................................................. 
Teletronics Laboratory, Inc..................................................  
Thomas & Skinner, Inc...........................................................
Torrington Co...........................................................................  
Transitron Electronic Corp..................................................  
Tubuler Rivet it Stud Co....................................................... 
Tung-Sol Electric Co. .........................................................  
United Catalog Publishers ................................................  
U. S. Components, Inc......................................................... 
U. S. Engineering Co...........................................................  
U. S. Gasket Co...................................................................... 
U. S. Radium Corp...............................................................  
Victoreen Instrument Co. ................................................  
Victory Engineering Corp....................................................  
Ward Leonard Electric Co.................................................. 
Watermen Products Co........................................................  
Weckesser Co...........................................................................  
West Coast Electrical Manufacturing Corp................. 
Westinghouse Electric Corp..............................................  
Weston Electrical Instrument Corp..................................  
White, S. S., Industrial Div.................................................. 
Wincharger Corp....................................................................  
Winchester Electronics, Inc.................................................  
Wolfe, Franklin Co.................................................................
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Improved circuit plate assemblies are available 
from IRC. Combining unsurpassed experience 
in producing film type composition resistors 
and precision molding skills, IRC again aids 
the advance of electronics. Type MCR Printed 
Electronic Circuits are fully protected by an 
exclusive molded enclosure. The entire assem­
bly is a sturdy, compact, wafer-thin unit— 
ideal for automation.

C

Type MCR features

• greater moisture resistance
• less load-life change
• uniform terminal spacing
• unaffected by vibration

competitively priced 
better temperature coefficient 
no possibility of "shorting” 
easier handling

Typical applications
1

• vertical integrators
• coupling circuits
• diode filter circuits

• triode coupling circuits
• interstage connectors of 

audio amplifiers

Designed for Automation

WIRE LEAD 
OR TAB LEAD 
TERMINATIONS

4 UNIFORM SIZES
A, B, AC—0.127" THICK
D—0.138" THICK

Packaged for Automation
SEND COUPON FOR 
IRC DATA BULLETIN

Insulated Composition Resistors 
• Controls & Potentiometers • 
Boron and Deposited Carbon 
Precistors • Power Resistors • 
Precision Wire Wounds • Ultra 
HF and High Voltage Resistors

Hermetic Sealing Terminals • Low 
Wattage Wire Wounds • Selenium 
Rectifiers • Strips and Discs • 
Voltmeter Multipliers • Molded 
Printed Circuits • Chokes

INTERNATIONAL RESISTANCE CO.
Dept. 268, 401 N. Broad St., Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd., 
Toronto, Licensee

Send Bulletin describing MOLDED Printed Circuits:

Name__________________________________________

Company

Addr«ss_

City_____________________________State.

CIRCLE 558 ON READER-SERVICE CARD FOR MORE INFORMATION
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RADIO
iitcrtan rusts

TuM-PrvMd RCA Tube Design - 
thmgh common ground-work For experienced assistance in practical applications of tubes 

and electronic components, call or write your RCA Field Engineer 
at the office nearest you:

Your RCA Field Engineer is a specialist who devotes his time 
exclusively to the proper application of. RCA products in practical 
electronic equipment design and production. Having a thorough 
knowledge of the ’’overall picture,” he is equipped to help you 
select the right tubes and components for your “difficult” applications 
Your RCA Field Engineer is your link with RCA Development and 
Application Engineers ... a team of specialists constantly working 
toward better tubes, better components, better circuits, for you.

EAST: HUmboldt 5-3900,744 Broad Street, Newark 1, N. J.
MIDWEST: WHitehall 4-2900, Suite 1181, Merchandise Mart Plaza, Chicago 54, III.
WEST: RAymond 3-8361,6355 E. Washington Blvd., Los Angeles 22, Calif.

For example: RCA-devel- 
oped 6SN7-GT has been 
meeting the needs of circuit 
designers for fifteen years 
— served as prototype for 
industrial “Special Red" 
RCA-5692,and the “modern 
miniature" RCA-6CG7.

CIRCLE 558 ON 
READER - SER­
VICE CARD FOR 
MORE INFOR­
MATION

ground for RCA Field Engineers, RCA Application Engineers, 
and You, the designers of electronic equipment.

... originates better tubes and components 

... develops superior equipment
Tubes .. ..Electronic Components ... Design Service—common

RCA Application Engineer


	HIGH moUCTORS

	QUALITY-DEPENDABILITY

	NOW AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY
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	WHY USE 1945 SYNCHROS IN 1956 DESIGNS?

	ODUCTS COMPANY INC

	talking with Satellites . . . Pocket




	PHILCO

	FEATURES

	9 Stability over long life

	OVERNMENT AND

	NDUSTRIAL DIVISION

	PHILADELPHIA 44, PENNSYLVANIA

	OSCILLOSCOPE DATA


	Needed Electronic Devices

	for the Atomic Industry

	Laboratory Needs

	Reactor and Processing Plant Needs

	Process Measurements

	Suggested Solutions

	Viewing Devices


	SPRQGUE

	Foaming Potting

	Electronic Organ

	GENERAL

	ELECTRIC

	Background for Designers

	DOW CORNING CORPORATION * DepL 4711

	mercury batteries can add extra dependability to your products


	QmcAol

	Need a

	VERSATILE

	DC TO 30 MC OSCILLOSCOPES

	DC TO 10 MC OSCILLOSCOPES

	MOLONEY ELECTRIC COMPANY

	Transmission Line Relations

	Air Associates, Inc.

	Orange, N. J.

	A DIVISION or GLOBE-UNIO


	New Products

	Uses Solid Thermosetting Compound

	New Plastic-Copper Laminate

	TEST IT AND COMPARE!

	Wafer Cell Gives High Power in Small Space

	Timing Receiver For Missile Test Instrumentation


	It’s ARNOLD for EVERYTHING in TAPE-WOUND CORES

	Tubular Capacitors For Printed Circuits






	FIRST CHOICE

	POWER SUPPLIES

	LAMBDA OPENS MOST MODERN PLANT...DEVOTED EXCLUSIVELY

	Frequency Meters Accurate to ± 1/4cy


	% IcAIVIIÍ IXA. Electronics Corp.

	Electro-Snap Switches Can Be Adapted to Almost

	Any Job — Quickly, Easily, Economically


	SwtfcAUa

	Cold Punching Laminate

	Power Supply For Transistor Work

	Has Load Modulator and Recorder

	Positive uniform soldering. No stripping or cleaning necessary.


	CORPORATION

	INCA MANUFACTURING DIVISION

	RESISTORS

	FOR MECHANIZED PRODUCTION

	FIANKLIN G. WOLFE CO., IN 3644 Eastham Dr. Culver City, Calif. “Seeding Design Specialist”

	Light Weight, High Output

	Has 5OOv Test Voltage



	SWITCH SUCCESS “SECRET” No. 1

	HETHERINGTON, INC., Sharon Hill, Pa.

	CIRCULATOR


	CANOGA CORPORATION

	Variety of Output Impedances

	Weighs Only 1 oz


	9N

	• ••a typical STACKPOLE Ceramagnet use

	l-S Short-Run = Same High Performance-Lower Cost

	JAN Tube Shield Replacement Cooling and Vibration Protection

	For Shadow-Free Photos

	Operated by Single Lever


	The measure o: it achieves • • .

	f Quality in a publication is the readership • Your electronics advertising will be read

	f meet exacting specifications

	► cut assembly costs

	UNITED STATES GASKET COMPANY







	USGI

	the mighty little glaswitdi*

	CORPORATION OF AMERICA

	COSTLY DESTRUCTION TESTS DEMAND THE RELIABILITY OF A

	10-440Mc Signal Generator With Multi-Purpose Modulation

	For Motor-Alternator Sets

	For Radial Thrust Loads



	vernistat



	Maonetic Mds

	Ionization Gage Controls Are Highly Stable and Linear

	Time Delay Relay Permits Electrical Interlock

	NEW, faster, smaller micro miniature relay

	SV 4

	TORRINGTOI^W^ PARTS

	Selenium Cartridge Type

	Model UHR 225

	A 30-Point 6-Level Unit

	Temperature Probes Provide High Outputs

	ACHESON COLLOIDS COMPANY


	1956

	ELECTRONIC DESIGN will

	PRECISION

	ATTENUATION

	Parts Under Constant Pressure

	Uses Collet Principle

	For Use with Tripolar Diodes

	Mercury Vapor Rectifier For High Voltage Uses

	For Low Pressure Measurements



	Need a complete complement*

	of High Voltage Capacitors

	for developmental color TV?

	For Printed Circuitry

	Offered at Low Cost

	TUBE TESTER

	Versatile 'DIAMOND H’ Relays

	Handle Many Different Jobs

	THE HART MANUFACTURING COMPANY

	Works Between Matched Impedances

	Vacuum-Tight Units

	Suppresses Radiation Above 40Mc




	CALIFORNIA

	For Aircraft Electronic Units

	DISTORTION ELIMINATING VOLTAGE REGULATOR

	I Q announces . ..


	of TACHOMETER GENERATORS

	CHARACTERISTICS

	In Wide Variety of Ratings

	For Aircraft and Electronic Uses





	FAFNIR

	Can Sense Infrared in 2Millisec

	Variable Speed Reducer 1 /3hp Unit Weighs only 5-1/4 lb

	DUMONT

	INSTRUMENT and CONTROL KNOBS at Interesting Prices! —no Tooling




	KURZ-KASCH«

	Takes All Radio and TV Tubes

	Adapter Nut With Floating Lock

	TO

	Eliminates Tying of Wires

	For Testing of R-L-C Components

	Can you make your transformers smaller, lighter, with Class C encapsulation?

	A Wide Range of Stock Units

	Permits Preset Counts to 1 Billion


	multiplies

	fastening efficiency



	3 by

	INSTRUMENTS

	EQUIPMENT

	PARTS

	COMPONENTS

	MATERIALS

	ELECTRICAL TESTING LABORATORIES, INC.

	For Frequency Range of RG-98/U


	ALLIED’S

	1956 CATALOG

	Operates at 1 rpm to 1 rev/month

	Accurate to Ÿ2 %

	ALLIED RADIO

	Iti

	With Frequency Accurate to 0.001 %




	"SP

	Oscilloscopes Available in Console Cabinets

	Resists Tough Shock,Vibration

	Sampling Switch For Telemetering, Recording

	With Life of 300 Million Counts

	American Electric Model 201D

	HYSTERESIS SYNCHRONOUS MOTOR FOR REFERENCE TIMING APPLICATIONS

	Many Other Models Fully Developed

	Dispell TV Ghosts

	Measures from 0 to 180h

	Capacitance and Inductance Type


	LOW-COST FREQUENCY METERS

	FLEXLOC


	SELF-LOCKING NUTS


	New kind of catalog

	Maximum Temperature Control In A Minimum Of Space

	Controls Temperature . . . Precisely

	YOU Can get rugged» stable Corning Film-Type Resistors in all these styles


	119

	In 36 and 60-Channel Models

	Measures 3/8" x 3/8" x 3/8"

	For Airborne Electronics




	24

	Potentiometers




	I

	Produces D-C Voltages from A-C

	C-D-F SPIRAL TUBING

	/ New Differential \ DC VOLTMETER

	OOflAYDON


	... the Most Important Cost-Saving Advancement

	Yet Offered

	Portable and Battery Operated


	DataReader

	Trimming Potentiometer Meets Missile Requirements

	Measures D-C to 11,000Mc


	Electro Data

	F( A A



	s


	i

	so

	I so

	Zeroed Once for

	RAYMOND ROSEN ENGINEERING PRODUCTS, INC.

	GUARANTEED HIGHEST ATTENUATION RATINGS 146 DB - Copper 128 DB- Bronze

	ERIK A.

	& ASSOCIATES

	TO THE FINE ENGINEERING MIND SEEKING THE CHALLENGING PROJECTS IN

	MICROWAVE ENGINEERING


	CONVAIR

	packaged .power supplies

	WITH OPEN SIDES AND DETACHABLE SIDE PANELS


	l-METAL PRODUCTS CORP

	GUIDED MISSILE

	HUGHES

	PRECIOUS LAMINATED METALS

	FABRICATED PARTS

	encapsulated




	hovv important

	are

	these to you?

	New Literature

	Precision Indicators

	432

	Laboratory Heater

	434

	M I N I ATURIZED NEW JAMES DPDT CHOPPER


	rotary latch

	SOLDER LUG CONTACTS

	SOLDERLESS WIRE WRAP CONTACTS

	TAPER PIN CONTACTS

	PHAOSTRON COMPANY

	A. R. C. CERAMIC INSULATED CONNECTORS

	performance • • on the new


	VICTOREEN

	VOLTAGE REGULATORS

	Immediate openings at KOLLSMAN

	kollsman INSTRUMENT CORPORATION

	with the VECO THERMISTOR-VARISTOR KIT

	THE DIFFERENCE IN THE WORLD


	VACUUM CASTING

	* '¿dunque for Increased


	QUALITY CONTROL

	Books

	in both MARKING and FABRICATION

	UNITED STATES RADIUM CORPORATION

	New Hyde Park Long Island, N. Y.


	ALLEN-BRADLEY QUALITY COMPONENTS

	for ELECTRONIC CIRCUITS

	UNCTION

	DIGITS



	PHOSPHORS

	WRITE FOR YOUR COPY


	SYLVA

	•	Miniature in size — mechanically rugged

	•	High ratios of max. to min. capacities

	•	High Q — electrically stable — low minimums

	•	Made of Silver-plated Brass and Invar with Pyrex insulation

	MACHLETT PLANAR ELECTRODE TUBES

	For Cavity Circuit Operation to 3000 Mes.

	Machlett Laboratories, Inc., 1063 Hope Street, Springdale, Connecticut

	Direct Heating Thermistors


	RESINITE

	WESTON 1301 LINE

	SOLDER AND FLUXES \

	Wire & Cable

	lesi

	Parts

	Design

	Dynamotors

	Stc



	use Brown Amplifiers

	Shodc Tests

	Standards Society
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