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A PARTIAL SHOWING. OVER 60 DIFFERENT 
SIZE 8 ROTARY COMPONENTS AVAILABLE

Clifton Precision’s size 8 rotary components have been tried and proven by customers over the past 4 years. More than 50,000 have been 
shipped. These are the most accurate and best tested (because they are use tested) size 8 rotary components on the market today.
1. Torque transmitter (26v. input) 2. Torque transmitter (115v. input) 3. Control transformer (Io Z) 4. Control transformer (hi Z) 5. Control 
transformer (very hi Z) 6 Torque receiver (26v. input) 7. Torque receiver (115v. input) 8. Torque differential (Io Z) 9. Torque differential 
(hi Z) 10. Electrical resolver (.5 t.r.) 11. Precision computing resolver (feedback winding) 12. Electrical resolver (1 t.r.) 13. Linear trans
former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (1" length, .40 in-oz stall torque) 16. Motor generator (lOv. input) 
17. Servo motor (53/64 long) 18. Servo motor (35v. center tap) 19. Servo motor (26v. center tap) 20. Motor generator (26v. input) 21. Servo 
motor (.30 in-oz stall torque) 22. D C. motor (14v. input) 23. D.C. motor (28v. input)

ENGINEERS — Join the leader in the rotating components field. Write David D. Brown, Director of Personnel, Dept. E9

CLIFTON PRECISION PRODUCTS CO., INC.
CLIFTON HEIGHTS

Sales Office: 9014 W. Chester Pike, Upper Darby, Pa. —Hilltop 9-1200, TWX Flanders. Pa. 1122 
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12FQ8 tube provides excellent iso
lation between outputs in addition 
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plates are brought out to separate 
base pins for each triode section.

Using Photoconductive Cells 24

Cadmium-sulfide photoconductors 
offer many advantages over photo
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these devices promises new concepts 
of light beam controls. This article 
describes several typical applica
tions. It’s possible that these applica
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Seven Rules for Scaling Im
pedance Level And 
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Network designs are easy to ex

tend using seven simple rules. Basi
cally normalization procedures, they 
can be used to design new networks 
from old ones.
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industrial designers judged the en
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Design Of Transistorized DC-to-DC Converters—2 
Data and step-by-step procedure for designing transformer

Kellogg Switchboard and Supply Company, 6660 South Cicero Avenue 
Chicago 38, III. Communications Division ef 

International Telephone and Telegraph Corporation.

Manufacturers of Relays, Hermetically Sealed Relays, 
Switches, Miscellaneous Telephone Type Components

USES MINIATURE SELENIUM DISC RECTIFIERS 
— mounted without soldering or wiring.
SIMPLE CIRCUIT REARRANGEMENT 

— remove covers, reposition discs. 
MOUNTED ON PHENOLIC GRID

—with 2 sets of vertical and horizontal conductors. 
HIGH MATRIX CAPACITY

10 x 30 or 300 miniature rectifier discs.
Ideal for systems requiring translation or various diode 
matrices, such as:
1. Automatic warehouses-to seek out or sort order parts.
2. Chemical processing plants—all controls made from a 

central point.
Another fine product for the growing electronics indus
try backed by Kellogg and International Telephone and 
Telegraph Corporation.
Write for full details and complete catalog of Kellogg 
systems and components.
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SEMICONDUCTOR DIVISION
SILICON ANO GERMANIUM DIODES AND TRANSISTORS

San Francisco, Fireside 1 -7711 
Government Kelationt: Washington, D.C.. MEtropolitan 8-5205

SILICON RECTIFIERS
New York, PLaza 9-3900 •
Chicago, NAtiona! 5-4000 •
Baltimore, SOuthfield 1-1237 •
Kansas City, PLaza 3-5330 •

Los Angeles, NOrmandy 5-4221
Cleveland, Winton 1-7716
Orlando, GArden 3-1553

Bonded Silicon Diode receives three cycles of 15 min
utes at —-65°C and 15 minutes at +150oC; also four 
cycles totaling 32 hours at 95% relative humidity 
from 70°C to 25°C.

Vibration per MIL-E-ID, par. 4.9.19.1.
Shock 500G, one millisecond duration through

each of the three mutually perpendicular axes.
Life 2000 hours as rectifiers with both maximum 

reverse voltage and rectified current.
Stability excellent throughout operating or shelf 

life.
Raytheon Bonded Silicon Diodes are also available 

in precisely balanced matched pairs and quads.

Type PIV If 
min. 
at lv

mA

Iw«v 
max. 

at —lOv
mA

Irbv 
max. pA at 

specified voltage
Io 
max. 
mA

Type PIV Ir 
min. 
at lv

mA

Inev 
max. 

at - lOv

mA

Insv 
max. pA at 

specified voltage
Io 
max. 

mA

volts 25’C 150’C 25’C 150’C volts 25’C 150'C 25’C 150’C
1 1N3OO 15 15 .001 10 0.001 2.0 65 18 1N303B 125 50 .01 100 0.1 14.0 65 20

1N300A 15 30 .001 10 0.001 2.0 80 25 IN 43 3 145 3 .01 125 0.1 16.0 40 10
1N300B 15 50 .001 10 0.001 2.0 100 30 1N433A 145 10 .01 125 0.1 16.0 50 16
1N432 40 10 .005 10 0.005 3.0 55 15 1N433B 145 50 .01 125 0.1 16.0 60 20
1N432A 40 20 .005 10 0.005 3.0 70 22 1N434 180 2 .01 150 0.1 18.0 35 10
1N432B 40 50 .005 10 0.005 3.0 85 30 1N434A 180 7 .01 150 0.1 18.0 45 15
1N301 70 5 .01 50 0.05 8.0 45 12 1N434B 180 20 .01 150 0.1 18.0 60 20
1N3O1A 70 18 .01 50 0.05 8.0 65 20 1N302 225 1 .01 200 0.2 20.0 30 8
1N301B 70 50 .01 50 0.05 8.0 75 25 1N302A 225 5 .01 200 0.2 20.0 40 13

|IN460 90 5 .01 75 0.1 10.0 45 12 1N302B 225 20 .01 200 0.2 20.0 55 20
1N460A 90 15 .01 75 0.1 10.0 60 18 CK863 300 1 .01 275 0.3 30.0 20 6
1N460B 90 50 .01 75 0.1 10.0 70 25 CK863A 300 3 .01 275 0.3 30.0 30 8
1N303 125 3 .01 100 0.1 14.0 40 10 CK863B 300 20 .01 275 0.3 30.0 50 15
IN303A 125 12 .01 100 0.1 14.0 55 16 Ratings at 25’C unless otherwise indicated

.255 
max.

1 5’min
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Ferroelectric Converter Gives High-Voltage AC, DC

ELECTRONIC DESIGN

ANEW POWER SOURCE, the ferroelectric 
converter, may become available to de

signers if a long-recognized effect can be exploited 
efficiently.

At International Telephone and Telegraph Lab
oratories, Nutley, N.J., S. R. Hoh has directly 
converted thermal to electrical energy by alter
nately heating and cooling barium titanate and 
other ferroelectric materials incorporated in cir
cuits as capacitive elements.

Power sources based on this pyroelectric-like 
principle could give designers high voltages at 
efficient power-to-weight ratios, reports Mr. Hoh. 
Practical work and theoretical studies indicate 
that ferroelectric conversion of heat to electrical 
energy could compare favorably in cost and 
power-weight-ratio with other methods. Mr. Hoh 
singles out space devices requiring high ac volt
ages as particularly appropriate applications of 
ferroelectric conversion.

ITT is writing proposals for Air Force support 
of the converter research on the basis of its 
suitability for space use. And Rome Air Develop
ment Center has started work on a program of 
its own, designed to give the Air Force first-hand 
knowledge of the potential of ferroelectric con
version. The Air Force researchers will make use 
of both ITT studies and materials.

The principle behind the converter has been 
known for some time in a ferromagnetic parallel 
and in relation to pyroelectric materials. If a 
ferroelectric, like barium titanate or strontium 
titanate is heated to its Curie temperature, permit
tivity rises to a peak.

Further heating decreases permittivity, reduc
ing capacitance and increasing voltage. Voltage 
rises because of the Q=VC relationship in a 
capacitor circuit.

It is this gain of potential between two faces 
of a ferroelectric crystal or film, caused by a 
•emperature change, that makes the converter 
md its variations possible.

Another effect, which makes the ferroelectric

How It Works

A ferroelectric capacitor, charged through a holding 
diode, is heated until its polarization is overcome. The 
capacitor s ability to maintain an electric field then de
creases, reducing its capacitance. But because voltage 
on the capacitor is a direct function of charge and 
capacitance (Q=VC), the voltage rises with: decrease 
in capacitance, maintainance of the charge, and pre
vention of leakage by the diode. The cycle ends with 
discharge of the capacitor through the load and cooling 
to permit recharging.

converter attractive to designers, is that affecting 
energy in the system. Energy is gained in the 
same ratio as voltage when a given charge is 
raised to a higher potential by heating. This is 
because energy W of a charged capacitor equals 
1/2 QV.

High field strengths make most efficient use of 
ferroelectric materials, reports Mr. Hoh. With 
strengths of roughly 100 v per mil, voltages range 
between 500 and 1000 for the ceramic ferroelec
trics used at ITT. Cascading of stages, however, 
could provide 1,000,000 volts. But, states Mr. Hoh, 
materials with much higher dielectric strengths 
are needed.

With 5-mil barium strontium titanate of room-

IOOO
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Why It’s Significant

Length of service plotted against power-per-pound in 
this ITT-supplied graph shows how a ferroelectric con
verter can be expected to provide steady power at 
ratios exceeding those of other known sources. Pre
supposed is a space-type environment for the ferroelec
tric converter, where unlimited solar energy is available 
at no cost. Curves not labeled in the graph are: 
A-monopropellant fuel turbine; B-gas turbine; C-engine 
generator; D-turboelectric nuclear reactor; E-mounted 
and protected solar cell in full sunlight.

Four Types of Energy Converters Compared

Type
Area of 

Application 
Advantages

Conversion 
Disadvantage Efficiency % 

Predicted

Watts 
Per 

Pound

Thermoelectric up to 1300° K 
also cooling High Weight 34 

(Multistage) 2.5

Thermionic 1300° to 2500° K Limited Life 
Low Voltage

90% of 
Carnot

?

Solar Cells Solar Radiation

High Cost 
($400/Watt) 
Temperature 
Limitations

20-30 40

Ferroelectric
High Voltages 

Alternating Current 
Low Cost

Requires
Temp. Cycling < Carnot 90?

959
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CONTROLLED

A Division of A«S*R Products Corporation

717 NORTH CONEY AVENUE, AZUSA, CALIFORNIA, DEPT. ED

■

Basic reliability of an electronic component lies m its de
sign. U. S. Relay has gone beyond this step by protecting 
already-proven designs with a new, contaminant-free 
production and test facility that is unique in the industry.

A 12,000 square foot manufacturing and test area which 
incorporates a most elaborate system of temperature, 
humidity and dust controls, is now in use. Positive pres
sure rooms, automatic shoe scrubbers, special lint-free 
garments for employees and air locks are a few of the 
precautions in effect. Control systems automatically re
cord and warn of increases in air-borne particles, changes 
in room pressures and ambient temperatures.

Complete laboratories have been installed for testing 
components under all operating conditions encountered 
by missiles and conventional aircraft. This includes a 
specially designed Random Motion, Sine Wave, Vibration 
test system. Solid state switching for pulsing circuits and 
Flip-Flop network designs are now being investigated 
and formalized for production.

Specify U.S. Relay-Electronics components for unparal

leled reliability.

RELIABILITY
BEYOND
DESIGN How permittivity of barium titanate 

varies with Curie temperature. Drop in 
permittivity caused by heating beyond 
Tc lowers capacitance of ferroelectric 
capacitor, thereby raising its potential. 
This effect is the basis of the new con
verter. Solid curve is for low field 
strength, dotted curve, for high field 
strength.

Simple ferroelectric converter re
quires no primary input power. The bat
tery receives and delivers (through hold
ing diode, load, battery) the same 
charge during each cycle, discharging 
potential built up during heating of 
capacitor.

For information write to:

U. S. F?ELAY-EL_ECTF1ONICS

Engineers with relay and/or electromechanical experi
ence desiring employment under ideal working condi
tions with above average advancement program, contact 
J. Kendall, Chief Engineer.

temperature Curie point, voltage 
gains of from 3 to 10 times input 
have been achieved. Mr. Hoh be
lieves still better gains are possible 
with specially developed materials. 
Barium titanate is being used pri
marily because it is one of the best 
known ferroelectrics.

Conversion efficiencies achieved 
in thermoelectric units (about 8 per 
cent), thermionic and solar-cell con
verters (about 13 per cent) and 
nuclear converters (about 10 per 
cent) could probably be exceeded 
soon with ferroelectric converters.

CIRCLE 4 ON READER-SERVICE CARD
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How ac is generated is illustrated in this suggestion 
for a satellite power source. Because the converter re
quires temperature cycling, the normal spinning of a 
satellite is put to work. The capacitors on each side of 
the rotating satellite are alternately heated and cooled, 
which charges and discharges them in sequence through 
the load. The battery makes up leakage. ITT is actually 
proposing a satellite incorporating many pairs of ca
pacitors, and company researchers envision a satellite 
coated with a sprayed film of ceramic ferroelectric for 
maximum capacitance.

The Air Force is optimistically looking for effi
ciencies on the order of 20 per cent.

For space applications, however, Mr. Hoh 
points out, solar energy is limitless and free, and 
power-to-weight ratios are more important than 
efficiency.

Ferroelectric converters, he believes, could 
deliver about 90 watts per pound, compared 
with 40 for solar cells and only 2.5 for present 
thermoelectric devices.

Cost of ferroelectric materials is very low com
pared with that of solar cells, which deliver 
power at costs of $1000 per watt and more, and 
cost of ferroelectric converters should be low 
relative to other types of converters.

In addition to use in space, other advantageous 
applications for ferroelectric converters would be 
in portable X-ray units, portable high-powered 
radars, and signalling buoys, which could apply 
the bobbing induced by wave action to tempera
ture cycling. ■ ■

HIGH-SPEED COMPUTER SWITCHING TRANSISTORS
SILICON DDMT-Double Diffused 
Mesa Transistor . . . now available 
from Hughes to solve your high-speed 

switching problems. This new silicon PNP transistor, which oper
ates at low and medium current levels, gives you a cut-off fre
quency greater than 50 megacycles. In addition, Beta—as a 
function of collector current—is flat over 80 per cent of the 
operating range.

Two other advantages: 1. This Hughes transistor offers you 
all the desirable characteristics inherent in the solid state diffusion 
technique. 2. The tiny flexible leads of its gold plated package 
may be soldered directly into circuits or used with standard 
plug-in sockets.

This new device, while designed primarily for computers, is also 
an excellent amplifier and oscillator, lending itself to an unusually 
broad range of applications.

As in all Hughes semiconductor devices, reliability has been 
specifically designed into this mesa transistor. They are manufac
tured in the new multi-million dollar Hughes Semiconductor facil
ity ... using the finest equipment and newest techniques.

Your inquiry regarding these transistors will be given prompt 
attention. Just write or call the Hughes sales office nearest you.

Creating a new world with ELECTRONICS 
¡ HUGHES PRODUCTS

SEMICONDUCTOR DEVICES • STORAGE TUBES AND DEVICES • MICROWAVE TURES • VACUUM TUBES AND COMPONENTS • CRYSTAL FILTERS • MEMO-SCORE« OSCILLOSCOPES • INDUSTRIAL CONTROL SYSTEMS
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They are located in:
Boston. 4 Federal Street; Woburn, Mass.; WElls 3-4824 
Minneapolis, 6121 Excelsior; Minneapolis 16, Minn.; WEst 9-0461 
Newark, 80 Mulberry Street; Newark 2, N. J.; MArket 3-3520 
San Francisco, 535 Middlefield Road; Palo Alto, Calif.; DA 6-7780 
Syracuse, 224 Harrison Street; Syracuse 2, N. Y.; GRanite 1-0163 
Chicago, 1515 N. Harlem Ave.; Oak Park, III.; NAtional 2-0283 
Cincinnati, 816 Swifton Center; Cincinnati, Ohio; ELmhurst 1-5665 
Philadelphia, 1 Bala Avenue; Bala-Cynwyd, Penn.; MOhawk 4-8365 
Los Angeles, 690 N. Sepulveda; El Segundo, Calif.; OR 8-6125
Or write, Hughes Products, Marketing Department, 
SEMICONDUCTOR DIVISION, NEWPORT BEACH, CALIFORNIA.
For export, write: Hughes International, Culver City, Calif.

SEMICONDUCTOR DIVISION

SPECIFICATIONS: Absolute Maximum Ratings (25°C)
2N1254 2N1255 2N1256 2N1257 2N1258 2N1219

BVceo 15V 15V 30V 30V 50V 50V
Wcbo 15V 15V 30V 30V 50V 50V
BVebo 5V 5V 5V 5V 50V 3V
Power Dissipation 250 mw
Ambient Temperature —65°C + 175°C
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CBS ELECTRONICS, Semiconductor Operations 
A Division of Columbia Broadcasting System, Inc.

. . . said G. C. Lehritter of the Air Materiel Com
mand in a letter sent to the electronics industry 
to find out whether depotting is feasible and how 
it should be done.

. .. said T. S. Shilliday of Battelle Memorial Insti
tute in the current issue of the Battelle Technical 
Review.

.. . said F. B. Turek, an ASME consultant, during 
the announcement of ASME’s study of the time 
lag in the U.S. between scientific discoveries and 
their practical application.

Complementary pairs of CBS NPN and PNP power transistors 
eliminate input and output transformers in push-pull circuits. 
Resulting advantages are many: Economy. Miniaturization. Im
proved frequency response. Ease of applying negative feed
back. Etc.

2NI29I

2NI292

2NI294

2NI293

First of a series of 
complementary power transistor lines

—o 
-45

COMPLEMENTARY CLASS B AMPLIFIER

CBS 
2N1293

CBS 
2R12S4

NOTE THE IDENTICAL DATA FOR THESE NPN-PNP PAIRS

NPN 
Type

Max. W. 
Diss.*

Max.
Vcbo t

Max. 
Verst

Min. hrr 
<|c=0 5A)

Max. 
Thermal 
Res.°C/W

PNP 
Type

2N326 7 35 35f 30 8 2N1291
2N1292 20 35 30# 30 3 2N1291
2N1294 20 60 45# 30 3 2N1293
2N1296 20 80 60# 30 3 2N1295
2N1299 20 100 80# 30 3 2N1297

All types have: Max. collector current, 3 amps; storage temperature, —65 to 
4-85°C. •25°C base mounting temperature. tPolarity: NPN positive, PNP negative, 
tlcxs = 1 ma max. flcrs - 10 ma.

CBS1 semiconductors
®

Sale« Offices: Lowed. Massachusetts, 900 Chelmsford St., GLenview 4-0446 • Newark, N. J., 32 Green St., MArket 3-5832 • Melrose Park, dl., 1990 No. Mannheim Rd., 

EStebrook 9-2100 • Los Angeles. Calif., 2120 S. Garfield Ave., RAymond 3-9081 
CIRCLE 6 ON READER-SERVICE CARD

A SURVEY of customer applications resulted in this planned 
line of five CBS NPN-PNP pairs that make possible new design 
economies in complementary circuitry. Mounted in the popular 
TO-3 diamond package, they feature high voltages ... up to 
100 volts, and proven reliability (they exceed the MIL-T- 
19500A specification). They offer the first complete line of com
plementary power transistors . . . with more coming in flexible 
ranges of ratings and packages ... for audio, control, voltage
regulation, servo and computer applications. Check the basic 
simplicity of the circuit and the abbreviated data for this first 
versatile and comprehensive CBS line. Write for complete tech
nical Bulletin E-332A.

More reliable products
through Advanced Engineering

Quotes in the News...
“Possible benefits of an acceptable, in

expensive depotting technique for en
capsulated electrical components would 
be reduced cost of repairs, reduced 
downtime, greater material savings 
through salvage, and reduced cost of 
design changes,”

“The systematic study of the binary 
semiconducting compounds is still in its 
infancy, yet products utilizing them are 
already on the market. Beyond this there 
are ternary, organic, and even more com
plex compounds which are known to be 
semiconductors and which, as the tech
nology progresses, will add immeasur
ably to the scope and utility of solid- 
state electronics,”

And a pre-Moon-Sputnik quote:
“There is no real evidence that Rus

sian Science is seriously outpacing ours. 
But it may well be true that the Russians 
are putting their scientific progress to 
work faster than we are,”

NASA Awards Electronic Industry 
Million Dollars in One Month

Latest contract awards announced by the 
National Aeronautics and Space Administration 
show that for July alone the electronics industry 
received $970,000 directly, and as part of other 
NASA industrial and research contracts probably 
more.

Money was obligated in July, 1959 to these 
organizations:

University of Illinois—$60,000 — and Stanford 
University—$90,000 — For continuing studies of 
satellite radio signals to study makeup of the 
ionosphere.



Massachusetts Institute of Technology—$200,- 
000 — For asistance in evaluating Project Mercury 
tracking facilities and ground instrumentation.

Minneapolis Honeywell Co.—$70,000 — Acous
tica Associates Inc.—$90,000 — To investigate the 
use of sound waves to control the burning rate of 
solid rockets.

Air Force Ballistic Missile Division (ARDC)— 
$280,000 — For installation of special radio acqui
sition equipment at the Kaena Point, Hawaii, 
tracking station for use in communications with 
Tiros, a meteorological satellite.

Army Ordnance Missile Command—$150,000 — 
For instrumentation to duplicate a 91-pound satel
lite payload that failed to get into orbit July 16, 
1959, when its booster was destroyed because of 
an electronic failure five seconds after liftoff.

AOMC—$100,000 — Funds to cover the cost of 
the project Beacon payload launched August 14, 
1959, which failed to get into orbit because of a 
guidance failure.

Packaged Switching Circuits 
Designed for On-Site Processing

The National Bureau of Standards has designed 
seven special-purpose transistorized computer 
packages for in-shop recording and processing of 
data.

The units, designed as building blocks can be 
combined to accept data from experimental 
equipment and adapt them for use in high-speed 
computers.

So far, seven logical components have been 
developed, all operating at 50-mc pulse repetition 
rates. They are: a flip-flop, a gating circuit, a 
one-shot pulse generator, a logical OR-inverter, 
an indicator, an analog switch, and a power 
gate driver.

Standard stock parts are used, and in most of 
the packages, some components or subassemblies 
are left unconnected and must be wired externally 
to the package.

DOUBLE YOUR RANGE!
WITH ONLY ONE CHAN6E—ON X-BAND AND S-DAND MICROWAVE SYSTEMS
You can now double the effective range of 
your X-band or S-band microwave system 
applications with no change in power require
ments, no change in antennas, no change in 
other system equipment!
How? By using Hughes PAX-1 or PAS-2B 
backward-wave amplifiers in your microwave 
systems you will achieve noise characteristics 
much lower than from any other traveling
wave tube. The lower the noise level, the 
longer the effective range I
Recent advances in electron gun design (re
sulting from noise phenomena studies con
ducted by Hughes R&D laboratories) make 
possible the extremely low noise characteris-

•----- tics of the Hughes PAX-1 and PAS-2B tubes.

In your microwave system applications, these 
___ amplifiers alone offer you advantages not 

obtainable by any combination of other low-
‘ noise devices.
•— Only one voltage to vary...Another impor

tant feature of the PAX-1 and PAS-2B back
ward-wave amplifiers is a narrow, electronic- 

— ally tunable passband covering the entire 
_ X-band or S-band spectrum. This feature auto

matically provides image rejection, excellent 
— selectivity and anti-jamming capability. And, 
_ once the initial setup has been made, only 

the tuning voltage needs to be varied for com
plete operation.

SPECIFICATIONS:

Special-purpose computer packages developed at 
NBS are used for recording and processing experi
mental data.

Minimum noise figure 
Gam
Tuning voltage
Maximum voltage
Bandwidth
Input-output isolation
Filament power 
Magnetic field 
Saturation power output

PAX-1 
(X-Band) 
4.5 db 
over 20 db 
420-650 v 
1500 V 
12 me 
over 50 db

1300 gauss 
0.2 mw

PAS-2B 
(S-Band) 
under 4.0 db 
10-25 db 
180-1150 v 
2750 v 
11 me 
over 50 db 
10 w 
1000 gauss 
1 mw

Write now for detailed specifications on the PAX-1 
and PAS-2B: HUGHES PRODUCTS. Electron 
Tube Division, International Airport Station, Los 
Angeles 45, Calif. For export information, write: 
HUGHES INTERNATIONAL, Culver City. Calif.

Creating a new world with ELECTRONICS
! HUGHES PRODUCTS
L

SEMICONDUCTOR DEVICES • STORAGE TURES AND DEVICES • MICROWAVE TURES • VACUUM TURES AND COMPONENTS • CRYSTAL FILTERS • MEMO SCOPE« OSCILLOSCOPES • INDUSTRIAL CONTROL SYSTEM*
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NEWS
Component Tailored to Climate

BULOVA CRYSTAL CONTROLLED VARIABLE FREQUENCY OSCILLATORS

Bulova

Bulova Crystal Controlled Variable Frequency Oscillators are the 
advance in electronics most engineers have been seeking.

The ranges available extend from lOkc to 20mc. Variation at lOkc is 
up to 6cps, at 20mc up to 12kc. Resolution on these shifts is infinite, 
it’s dependent on stability and resolution of modulating voltage, 
only. Drift, after stabilization, can be kept to less than 1 pp 10*.

These unique crystal controlled variable frequency oscillators are 
only one of many recent advances made by Bulova Electronics. 
For information on these units, or on how Bulova experience 
in mastering component and system reliability can help your 
program, write Department A-1231, today.

Why?... Because Bulova VCF packages combine small size and high 
repeatability with automatic frequency control or with a variation 
of nominal frequency by application of external voltage.

ELECTRONIC DESIGN • September 30, 1959

ELECTRONICS DIVISION • WOODSIDE 77, NEW YORK
CIRCLE 8 ON READER-SERVICE CARD

This is the first in a series of temperature-controlled 
memory planes being developed for data-processing 
systems that operate in climatic extremes. The ferrite 
cores, insulated with pads of polyurethane, are en
closed, together with the temperature-control assembly, 
in a 4-by-5-by-l-inch magnesium case. This design for 
an airborne application functions at 85 C in an ambient 
temperature range from minus 55 C. Warm-up time 
from minus 55 C is less than five minutes, according 
to the developer, General Ceramics Corp, of Keasbey, 
N. J.

Infrared Horizon Sensor 
For Satellite Excludes Sun

A new wide-angle infrared sensor is designed 
to be carried aloft to detect the thermal horizon 
between the earth and space. With two of the 
sensors, it is planned to establish the stable ver
tical reference, vital for precise orientation con
trol of a missile or satellite in space.

Developed by the Barnes Engineering Co. of 
Stamford, Conn., the sensor reacts to the earths 
radiation and not to reflected solar radiation. It 
does this by using thermistor detectors that re
spond to far infrared wavelengths and filters that 
eliminate visible and near infrared radiation.

The detectors convert the incident radiant en
ergy into electrical output signals to space-vehicle 
control systems. The output is precise and almost 
independent of variations in the temperature and 
radiance of the earth, the developer has reported.

Completely transistorized, weighing two and a 
half pounds and consuming only four watts, the 
sensor is destined for use in the National Aero
nautics and Space Administration’s manned sat
ellite capsule, Project Mercury.
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New Crystal Process Promises
Transistors for 1800-F Operation

High-purity, single crystals of silicon carbide 
have been produced by a new process that prom
ises to raise the temperature limit of transistors 
and diodes to about 1800 F.

The process, developed at the Stanford Re
search Institute, works this way:

Pure silicon is melted in a carbon crucible of a 
modified crystal-pulling furnace. The carbon of 
the crucible diffuses into the molten silicon and 
saturates the solution. A cool spot produced in 
the solution by careful temperature control re
sults in a portion of supersaturated solution, from 
which silicon carbide crystals can be grown.

Though crystals now produced by this method 
are too small for semiconductor use, the Navy 
has financed another year of research.

Pure single crystals of silicon carbide in tran
sistors would make possible production of semi
conductor devices that could operate in hot en
vironments, and extremely small devices that 
would have minimal heat-dissipation problems.

Circuits Identified Easily

Printed circuit board for TV receiver has both cir
cuits and identification on bottom of board. According 
to Westinghouse, which is using the new boards in its 
1960 TV line, the new arrangement allows for these 
advantages: tube pins can be identified with respect 
to the elements they connect to, point-to-point connec
tions can be shown, identifications can be placed 
where they are unobscured by soldering. It also pro
vides space for special identifications. Values are yel
low, circuits green.

If you re looking for a high-performance crystal filter
At your service is a group of highly talented Hughes 
Crystal Filter engineers who specialize in solving difficult 
network problems. These men can design and produce a 
crystal filter to meet your most exacting requirements! In 
addition, Hughes offers you tremendous production 
capacity—over 10,000 filters per month of a single type. 
With Hughes Crystal Filters you get:
Precise Selectivity—Eliminates cross talk between chan
nels, makes new systems possible.
Small Size—Reduces overall equipment size, makes filter 
more reliable by eliminating air space, results in higher 
stress factor.
High Frequency—Saves circuit costs, eliminates the need 
for double conversion. Center frequencies 30 kc to 40 me.

Low Passband Ripple— Eliminates errors in information, 
enables end equipment to be more precise.
Wide Temperature Stability—Provides flexibility of use, 
contributes to high reliability.
Low Insertion Loss —Enables system to operate on low 
signal level —thereby combating noise and cutting cir
cuit costs.

To avail yourself of the Hughes applications engineer
ing service, or for additional information concerning 
performance levels please write: HUGHES products, 
Industrial Systems Division, Marketing Dept., Inter
national Airport Station, Los Angeles 45, California. 
For Export, write: Hughes International, Culver City, 
California.

।------------------------------------------------------------------------ 1

Creating a new world with ELECTRONICS
! HUGHES PRODUCTS !
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NEWSELMENCO DIPPED MYLAR*-PAPER
CAPACITORS (TYPE MPD)

r

CIRCLE 10 ON READER-SERVICE CARD E
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saving in cost!

ACTUAL 
SIZE 

.05 600V

a
V

n
Q

These capacitors will exceed 
ill the electrical requirements 

of E.I.A. specification RS-164 
and military specifications 
MIL-C-91 A and MIL-C-25A.

••The Electro Motive Mfg. Co., Inc. Trademark 
'DuPont Trademark

ILLINOIS 
NEWARK ELECTRIC CO.
223 W. Madison St., CHICAGO 6

NEW YORK
ARROW ELECTRONICS INC.
525 Jericho Turnpike, MINEOLA. L.I.
TERMINAL RADIO INC.
85 Cortlandt St., NEW YORK 7

NEW MEXICO 
MIDLAND SPECIALTY CO. 
1712 Lemas Bl. N E, ALBUQUERQUE 
RADIO SPECIALTIES CO., INC. 
209 Penn Ave., ALAMOGORDO

WASHINGTON 
C & G RADIO SUPPLY CO. 
2221 Third Ave., SEATTLE

MASSACHUSETTS 
CRAMER ELECTRONICS INC. 
811 Boylston St.. BOSTON 16 
RADIO SHACK CORP.
730 Commonwealth Ave., BOSTON 17

NEW JERSEY 
FEDERATED PURCHASER INC.
1021 U. S Rte 22. MOUNTAINSIDE 
RADIO ELEC. SERVICE CO.. INC.
513 Cooper St., CAMDEN 2

COLORADO
DENVER ELECTRONICS SUPPLY CO.
1254 Arapahoe St., DENVER 4

MARYLAND 
KANN-ELLERT ELECTRONICS INC. 
Howard & Redwood Sts., BALT. 1

NOW AVAILABLE FROM THESE 
AUTHORIZED 

ARCO 
DISTRIBUTORS

ARIZONA 
RADIO SPECIALTIES C, APPL. CORP. 
917 N. 7th St., PHOENIX 
STANDARD RADIO PARTS INC.
218 N. First Ave., TUCSON

DISTRICT OF COLUMBIA 
CAPITOL RADIO WHOLESALERS INC. 
2120 14 St., N W . WASH. D. C.

achieve

missile system 05 *J0%

Reliability
for the most
critical applications 
with a substantial

RELIABILITY Exhaustive eval
uation of ELMENCO Type MPD 
(ARCO dp) Dipped Mylar*-Paper 
Capacitors has been conducted during 
the past four years and the product 
refined to its present high level of 
quality. As an example, a 0.1 mfd. 
capacitor operated at full rated volt
age and at 105° C. will have a life 
expectancy of more than 5,000,000 
unit-hours to first failure. The number

of unit-hours to first failure is in
versely proportional to the capacitance 
value in mfd. This quality level is 
continually verified by accelerated life 
testing on all production. ELMENCO 
dipped tubulars are non-inductively 
wound and vacuum dipped to obtain 
solid impregnation and a rugged mois
ture-proof coat. They are MINIA
TURIZED and have radial leads for 
printed circuit & transistor applica
tion.

SPECIFICATIONS
TOLERANCE ±10%.

VOLTAGE RATINGS 100VDCW, 200VDCW, 400VDCW, 600VDCW, 1600VDCW.

INSULATION 
RESISTANCE

@25°C.; 5000 megohm-microfarads or 100,000 megohms minimum, 
whichever is the lesser.

@I1O°C.: 70 megohm-microfarads or 1400 megohm* minimum, which
ever is the lesser.

POWER FACTOR 1.0% maximum at Ike.

Temperature Range —55°C. to +110'C. with no voltage derating.

Capacitance Change 
vs. Temperature

From 25°C. to —55°C. [— 9.0% max.^ 
From 25°C. to —1~ 110°C. [4-10.0% max.

LONG TERM OPERATING STABILITY AT FULL RATED VOLTAGE 
AND RATED TEMPERATURE EXTREMES IS ±2% MAXIMUM.

ARCO electronics inc.
64 White St., New York 13, N. Y. Branches: Dallas 19 • Los Angeles 35

CALIFORNIA
BRILL ELECTRONICS 
610 East 10th St., OAKLAND 6 
ELECTRONIC SUPPLY CORP.
2085 E. Foothill Blvd., PASADENA 
FEDERATED PURCHASER INC.
11275 W Olympic Blvd., L. A. 64 
HOLLYWOOD RADIO SUPPLY INC. 
56U6 Hollyw’d Blvd , HOLLYWOOD 28 
PACIFIC WHOLESALE CO.
1850 M>ssmn St., SAN FRANCISCO 3 
PENINSULA ELECTRONICS 
656 South 1st Street, SAN JOSE 
SHELLEY RADIO CO. INC.
2008 Westwood Blvd., L. A. 25
R. V. WEATHERFORD CO.
6921 San Fernando Rd., GLENDALE 1
ZACK ELECTRONICS 
654 High St., PALO ALTO

PENNSYLVANIA 
ALMO RADIO CO.
412 N. 6th St., PHILA. 23 
PHILA. ELECTRONICS INC.
1225 Vine St., PHILA. 7
RADIO ELEC. SERVICE CO., INC.
701 Arch St., PHILA. 6

TEXAS 
ALL-STATE DISTRIBUTING CO. 
2411 Ross Ave., DALLAS 1 
8USACKER ELECT. EQUIP. CO. INC. 
1216 West Clay. HOUSTON 16 
ENGINEERING SUPPLY CO. 
6000 Denton Drive, DALLAS 35 
MIDLAND SPECIALTY CO. 
500 W. Paisano Drive, EL PASO

U.S. Sees Electronics Output 
Heading for New Peak in 1959

Electronics output this year should reach a nev 
record of $8.5 billion—a billion and a half mon 
than last year—according to an estimate hy th« 
United States Department of Commerce.

The department’s Business and Defense Serv 
ices Administration reports that all sectors of tin 
electronics industry’ increased output in the firs 
half of 1959. This contrasts sharply with 1958 
when several sectors suffered setbacks in the earh 
part of the year.

The anticipated output of consumer electronic 
equipment, at factory prices, is put at $1.7 billion 
for 1959, up 30 per cent from 1958.

Production of equipment for the military has 
accounted for the greatest single spurt in the in
dustry this year.

Commercial and industrial electronic equip
ment continued to be produced in increasing 
amounts in the first six months of 1959. “In an
other decade,” according to the report, “the com
mercial and industrial electronic industry’ may be 
the largest sector of all the electronic industries.”

An increase of 10 per cent in electron tube 
manufacturing, or a new high of about $900 mil
lion. is forecast for 1959. Most of this rise is likely 
to be concentrated in transmitting and special
purpose tubes, the agency says. Receiving tubes 
are expected to show only a moderate increase.

The gain for semiconductor output is forecast 
at about 40 per cent—from an estimated $210 
million to more than $300 million.

Other electronic components are expected to 
share in the prosperity, with an increase in pro
duction of $250 million, or 20 per cent over 1958

Flywheel Converters Installed 
At Swedish Power Stations

To support Sweden’s transition from wire to 
coaxial and microwave telephony links, the 
Swedish Board of Telecommunications is install
ing flywheel converters at repeater stations.

The converters, which consist of a three-phase 
induction motor joined through an energy-storing 
flywheel to a single-phase synchronous generator, 
supply continuous alternating current at constant 
voltage.

During power breaks, energy’ stored in the fly
wheel drives the generator until stand-by plants 
take over.

The wheel assures full output for 30 seconds 
with a voltage accuracy of 3 per cent and a fre
quency drop of from 3 to 20 per cent.

Direct-current converters are also used in some 
Swedish telecommunications applications.
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SVE Antenna Improves on Dish

ubes

Crystal controlled corrected phase modulation

±125 KC deviation. Operational temperature
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of the transmitter to any desired value

WRITE DEPT. G, VECTOR MFG. CO., SOUTHAMPTON, PENNA.
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Space target acquisition is sa<d to be easier and track
ing more accurate with this swept-volume-efficiency 
uhf tracking antenna shown as a model and developed 
for the National Aeronautics and Space Administration 
by General Bronze Corp., Valley Stream, N.Y. The 40- 
inch lightweight array of 33 end-fire elements can be 
moved in azimuth and elevation and will be installed 
at NASA's Wallop Island, Va., test site, to replace a 
60-inch parabolic dish.

nes.
tube

Optical Scanning Standards 
Sought by Retail Group

The National Retail Merchants Assoc, is plan
ning to draw up standards for optical scanning 
equipment in data-processing systems used by 
retail stores.

Forms and procedures will be surveyed, then 
a sub-committee of the retailing group will meet 
with electronics industry representatives to de
velop suitable equipment specifications. A final 
report is expected within one year.
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Why Not Pigeon Guidance?
Harvard’s Dr. B. F. Skinner told a meeting of 

psychologists that pigeons could be trained to 
guide a rocket to the moon.

He reported that in a World War II project he 
and his colleagues had trained pigeons in a mis
sile to peck at a target image flashed on a screen. 
As the target moved off-screen, the pigeon s move
ments, transmitted by a harness, corrected the 
missile’s flight.

Though the pigeons performed well and could 
be trained in only 30 days, authorities were un
impressed. Dr. Skinner still has faith in the idea.
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NEWS

Design News in Photos

For further information write or call:

12

F 
s 
o 
I 
si 
a 
e

ELECTRONIC DESIGN • September 30, 1959

NEW CERAMIC 
TRANSDUCER 

ELEMENTS

U. S. SONICS 
new transducer elements 
US600, US500, and US100 
are characterized by their:

How Minuteman-generation of missiles 
could be launched from mobile sites is 
shown in this railway car mockup by 
American Machine and Foundry and ACF 
Industries.High activity over wide tempera

ture ranges (US500, US600)

High coupling coefficient (US500, 
US600)

PROPERTIES
US 800 US500 US100

Dielectric 
Constant 1350 1200 500

Curie 
Temperature 310C 33OC 150C

Rad. Coupling 
Coefficient 0.46 0.50 0.31

d Constant (dtl) 
(Wloaife/lNWlM) — 120x10-" -170x1fr“ -62xlfr"

g Constant (gj 
wh/imi* 25.3x10^ 38x1fr* 31x1fr«

Stability over wide temperature 
ranges (US500, US600)

Demonstrates excellent activity at 
temperatures to - 300F.

Advanced production techniques 
assure reproducibility.

| Transducer elements are intended for use as drivers, 

resonators, and sensors.
Applications include: missile systems, underwater sounding, 
thickness detectors, depth and liquid level sensing gages, 
IF filters, ladder networks, microphone elements, and 
power drivers.
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New radar for Dew-line will look like this. Now in production, the Avco FPS-26 will weigh 
70 tons, be housed in a dome 50-feet across.

625 McGRATH HIGHWAY SOMERVILLE 45 MASSACHUSETTS
MOnument 6-5100
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design of electronic wave filters is an exact sci-The

<0 
(0

C = re u
a continuing series on technical topics 

of specific interest to engineers
REFERENCE 
DATA FILE V/l

the significance of envelope delay 
in communication networks

First photo of inertial navigation system that will fix 
submarine position for Polaris launching. System, devel
oped by Autonetics, is being sea-tested aboard ihe 
USS Compass Island. In uncovered binnacle at left are 
stabilized platform, precision gyroscopes and velocity 
meters. Navigation console at right houses all other 
electronic equipment.

luLUilì

ence requiring painstaking attention to even the most 
minute detail. Of no less importance is the preparation 
of filter performance specifications. The transmission 
of pulsed sinusoids, steep-front modulation envelopes 
and other complex wave forms in modern telemetry, 
speech and facsimile systems has made the preparation 
of adequate component specifications an absolute neces
sity. The omission of a single required performance 
detail can lead to serious malfunctioning of the compo
nent in the completed system.

Envelope delay is one of the important characteris
tics in filter applications requiring minimum distortion 
of the transmitted signal. The systems engineer must 
give proper attention to this requirement. Mathema
tically, envelope delay may be defined as:

FIG. II (a)

Td dß

Engineering mockups of General Electric's TIMMS 
show degree of miniaturization possible with integrated 
modules. At left is a double cathode follower with two 
triodes, four resistors and two capacitors, next to it 
is a cascade amplifier incorporating two triodes, four 
resistors and one capacitor. The two modules at right 
are a multiple-element logic unit and a multivibrator.

Precast concrete acoustic horn weighing 53 tons 
will be part of a 100 ton assembly for directing sound 
to plane-wave and reverberant-type chambers. The 
entire assembly will be used by Goodyear Aircraft to 
test electronic components at Litchfield Park, Ariz.

d
Where: id = envelope delay in seconds

P = phase shift in radians 
w = angular frequency in radians per second

To hold distortion to a minimum, the envelope delay 
must be nearly constant over the entire frequency spec
trum of the transmitted signal. It is the constancy of 
envelope delay rather than the actual magnitude of the 
delay which governs a network’s ability to transmit a 
complex wave form without introducing objectionable 
distortion. The distortion arising from non-constant 
envelope delay is termed envelope delay distortion. From 
the above equation it is apparent that Td is constant as 
long as phase shift varies linearly with frequency. Un
fortunately, the realization of a filter network with per
fectly linear phase shift over its entire pass band is not 
always practical or even possible. For this reason, the 
systems engineer should carefully evaluate the degree of 
constancy of Td which his system requires as well as 
the range of frequencies over which Td must be main
tained nearly constant.

FIG.II(b) TIME

envelope delay is defined as the derivitive of

OUTPUT WAVE FORM 

AND ITS COMPONENTS

INPUT WAVE FORM 
ANO ITS COMPONENTS

Since
phase with respect to frequency, exact measurement of 
envelope delay is difficult. In practice, however, enve-
lope delay may be approximated by the following 
tion: / «

r Ad =
1

360

Where: $2= phase angle in degrees at f2

^1= phase angle in degrees at ft

12 — frequency in cycles per second at 
phase shift equals h2

defini-

which

gh

Illustrates the 
relationship 

FIG. I between phase 
shift and en
velope delay.

u ANGULAR FREQUENCY

ANGULAR FREQUENCY

The effect of envelope 
mitted signal is illustrated

delay distortion on a trans
in figure 2. Figure 2 (a)

shows the input signal. It is composed of a fundamental 
frequency plus the third and fifth harmonics. Figure 2 
(b) shows the output signal. The network has shifted 
the fundamental frequency by 45°, the third harmonic 
by 90° and the fifth harmonic by 180°. The net result 
of such non-linear phase shift is a highly distorted out
put signal. If components of the wave had been shifted 
45°, 135° and 225° respectively, the signal would have 
been transmitted without distortion.

fl-

fi = frequency in cycles per second at 
phase shift equals Hj

T Ad is the average envelope delay between

which

_ _  _ _ f2 and
By convention, T Ad is assumed to be the enve-

lope delay at a frequency equal to % (fi + fa)* When 
the approximate formula is used to calculate envelope 
delay from empirical phase shift versus frequency data, 
it should be remembered that the approximation holds 
only for small differences between fj and fa.

The IBM ”650” 
computer services 
maintained at Sang
amo materially aid 
our design engineers 
in solving compli
cated networks for 
envelope delay, phase 
shift and attenuation 
characteristics.

Write for Inductive Component Bulletin Series IC-260
SC-59-7

SANGAMO ELECTRIC COMPANY, Springfield, Illinois
--designing towards the promise of tomorrow
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NEWS

Prototype magnetic thin-film memory 
has capacity of 32 ten-bit words. Sur
rounding the memory are transistor drive 
and sense circuits.

without 
After si

First Magnetic-Film 
Memory Use Successful

After operating its TX-2 high
speed digital computer for three 
months with a magnetic thin-film 
memory, MIT's Lincoln Laboratory 
has announced that it is satisfied 
with performance of the compo
nent.

Read-and-write cycle times of 0.8

microseconds have been achieved, 
though bench tests indicated poten
tial speeds of 0.4 microseconds.

Net dri\ ing current for writing in 
the Permalloy-film memory is 150 
ma. Output signals of 1 mv are pro
duced by the Permalloy elements.

According to MIT. potential ad
vantages of thin-film memories over 
ferrite toroidal cores are: faster 
cycle time, lower power dissipation, 
and greater compactness and sim
plicity.

Three-Way Thermoelec
tric Unit to be Designed

The Navy has contracted for an 
experimental thermoelectric system 
that will operate as an air condi
tioner, a space heater, and a refrig
erator-freezer.

The solid-state system will be de
signed by Westinghouse so that it 
will lend itself to construction of 
a full-scale system.

For operating flexibility' and ease 
of gathering test data, the system norm.il operation automatically. A 

even if an internal transistor fails. 
continues to regulate smoothly am

The voltage spike in the top photo could destroy the 
transistors in your circuit in microseconds. This one hap
pens to be a “turn-on” transient —one pf several treach
erous, instantaneous overshoots encountered in the every
day use of de supplies. For con\plete protection against 
line and load transients, use new Perkin MTR power

use magnetic amplifiers lor 
taneous regulation and low 
parts, thev give von long, 
continuous-duty and unai 
sustain shorts and overload 
damage or shooting spikes

Act n.i] photogra] 
ol power si i ppi 
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norm.il


MODEL NO. MTR.-636*15

prompt delivery

TRANSFORMER 
RECTIFIER

MAGNETIC 
AMPLIFIER 

REGULATOR

J TRANSISTOR
regulator thus have far better dynamic regulation than magnetic amplifier-regulated power 

supplies and much higher reliability than fully transistorized supplies.

NEW SOLID STATE REGULATION PRINCIPLE:
magnetic amplifiers for efficiency and reliability, transistors for fast response 

Rugged magnetic amplifiers provide steady-state regulation of line and load. Fast-acting 
transistors suppress ripple and transients. Because the transistors function only during 
instantaneous line and load changes, their actual use is held to a minimum. MTR units

will have separate heating and cool
ing units.

Capacity of the air conditioning 
unit will be one ton.

The refrigerator-freezer will be a 
two - cubic - foot unit capable of 
maintaining 0 F continuously.
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PERKIN/MTR REGULATED LOW-VOLTAGE DC POWER SUPPLIES

Model 
No.

D.C. Output Static Regulation Dynamic Regulation
A.C.Input 

60 CPS Ripple
Volts Amps Line Load Linef Load! f Volts Phase RMS

MTR060-1 A 0-60 1 ±10MV ±25MV ±10MV ± ,2V 95-135 1 2MV
MTR060-5 A 0-60 5 ±10MV ±25MV ±10MV ± .3V 95-135 1 2MV
MTR036-5 0-36 5 ±10MV ±10MV ±10MV ± .2V 105-125 1 1MV
MTR036-15 0-36 15 ±10MV ±10MV ±10MV ± .2V 105-125 1 1MV
MTR636-15 6-36 15 ±25MV ±50MV ±25MV ±.75V 105-125 1 5MV
MTR636-30 6-36 30 ±25MV ±75MV ±25MV ±.85V 105-125 1 5MV
MTR615-5 6-15 5 ±10MV ±50MV ±0.1% ± .2V 105-125 1 3MV
MTR28-2 24-32 2 ±0.1% ±0.1% ±0.1% ± .2V 105-125 1 5MV
MTR28-3 24-32 3 ±0.1% ±0.1% ±0.1% ± .3V 105-125 1 5MV
MTR28-5 24-32 5 ±0.1% ±0.1% ±0.1% ± .3V 105-125 1 5MV
MTR28-10 24-32 10 ±0.1% ±0.1% ±0.1% ± .4V 105-125 1 2MV
MTR28-30 24-32 30 ±0.1% ±0.1% ±0.1% ± .5V 105-125 1 5MV
MTR28-100 24-32 100 ±0.1% ±0.1% ±0.5% ±2.0V 208/230/

460 ±10% 3 20MV

f For 10V step change on 115V nominal input units; 10% step change on Model MTR 28-100
J I For changes no load to full load or full load to no load. On fractional load changes, specifications are improved.

All models have Automatic Current Limiting protective loads and shorts can be sustained indefinitely without damage 
circuitry which eliminates fusing. Voltage and current are to the power supply. All units available standard 19" rack or 
automatically reduced to a safe level on overloads of 125% cabinet mount. Dynamic impedance down to 25 milliohms, 
rated output and above, including dead short circuits. Over-
WRITE FOR COMPLETE PERKIN CATALOG on tubeless power 
supplies and new technical article on de power sources for transistorized 
circuits.

ENGINEERING CORPORATION
345 Kansas Street, El Segundo, California • ORegon 8-7215 

New England Area Office: 46 Amesbury St. • Lawrence, Mass.* MUrdock 3-3252

SALES REPRESENTATIVES 
Albuquerque, N.M.—AMherst 8-1724 
Angola, Ind.-217 & 8101-R 
Atlanta, Ga.— BLackbum 5-6660 
Chicago, Ill.—JUniper 8-0905 
Cleveland, O.—REdwood 2-7444 
Dallas, Tex.—FLeetwood 7-7080

Minneapolis, Minn.—Midway 6-2621 
New York City, N.Y.-Digby 4-2997 
Orlando, Fla.—CHerry 1-2128 
Philadelphia, Pa.—WAlnut 7-1820 
Phoenix, Ariz. —WHitney 6-2111 
St. Louis, Mo.—PArkview 1-6403

San Diego, Calif.—ATwater 3-2081 
San Francisco, Calif.—EMerson 9-3354 
Seattle, Wash.—PArkway 3-9000 
Syracuse, N.Y.—Gibson 6-0220 
Washington, D.C.—JUniper 5-7550 
Agincourt, Canada—AXminster 3-7011

Extended Visual Ranging 
Used in Recovery System

A direction-finding system for 
recovery operations locates low- 
intensity signals and provides vis
ual-display homing of am, fm, or 
cw signals as weak as two micro
volts.

This performance is said to be 
made possible by these features:

■ A high-gain receiver (with crys
tal calibration oscillator) linked to 
directional, tuned antenna arrays,

■ Dual trace and polarity switch
ing methods that help lock on the 
beacon signal and provide direc
tional information, and

■ Phase-loop, lobe switching that 
provides left-right information with
out antenna rotation.

In the Lockheed LAS 103 system, 
the operator monitors a receiver out
put signal on an azimuth indicator 
and visually analyzes it for direction 
finding.

Largest RF Heating 
System Designed

A radio-frequency generation sys
tem that will concentrate 10 million 
watts of rf energy into an area of 
about 100 square feet has been de
signed for heat-testing space equip
ment.

The system, to be installed by 
General Electric at the Wright Field 
Air Force base, will consist of 40 
power loops and associated load
matching networks. Each loop will 
be capable of inducing 250,000 
watts of rf power into a test speci
men at frequencies ranging from 
200 kc to 2 me.

Future extension to 5 me genera
tion will be provided for.

4 CIRCLE 16 ON READER-SERVICE CARD
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Dayton, O.—CHapel 4-5551
Denver, Colo.—SUnset 1-7375
Detroit, Mich.—HOward 8-2461
Indianapolis, Ind. —STate 7-0009
Kansas City, Mo.—HEdrick 2-2528
Los Angeles, Calif.—HOllywood 9-7294



Outdoor Stereo Installed in Germany

NEWS BRIEFS..

SI
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. . . HOW ROCKET EXHAUSTS attenuate 
microwave signals will be studied by Stanford 
Research Institute under the Minuteman ICBM 
program.

... A COMMUNICATION NETWORK for TV 
and telephony proposed by ITT is based on signal 
reflection from ultra-thin strips of aluminum shot 
into space.
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. . . CHAIN OF COMPUTER CENTERS to be 
established by CEIR, Inc., Arlington, Va., will 
start off using IBM 7090 units. Added later will 
be one of the 1960-generation computers, and 
another unit to become available in 1961.

of 5 
to I 
repi

Be 
ef 
( v 
t‘i

c o O R O N

ing 
eqe 
enc 
too

I ( it

i nue 
by

nueCUSTOM PRINTED CIRCUIT SUB-ASSEMBLIES
another area where HMtiils does it better

Photocircuits—the world’s largest supplier of printed 
circuits for exacting requirements—offers contractors 
“missile reliability” in complete, tested sub-assem
blies for military equipment.
Photocircuits is equipped with assembly and test 
facilities to carry over the same precision quality 
control from circuit board to final package. Our In
spection and Quality Control Departments are con
tinuously working with Military Specifications such 
as MIL-Q-5923C, MIL-Std-105A, MIL-P-1877A, 
etc.; our quality control system is under continual 
surveilance by the Air Force.

Photocircuits has the experience, equipment and 
personnel necessary to produce your sub-assemblies 
. . . quantity or prototype . . . faster, more depend
ably and at less cost. All under the same roof! This 
eliminates divided responsibility during fabrication 
and assembly and assures you the same fine quality 
in sub-assemblies that is already available in printed 
boards.
Your nearby Photocircuits Factory Engineer will be 
happy to give you more complete data on Photo
circuits’ facilities, or write direct to Dept. A-1374, 
Photocircuits Corporation, Glen Cove, New York.
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Open-air stereophonic setup in Dortmund, Germany, 
uses 300 watts for each channel. Sound is radiated 
from two towers of 48 loudspeaker systems each, per
mitting stereo seating for about 6000 listeners. Accord
ing to Telefunken, the installation is the world's largest 
stereo system and Europe’s first open-air stereo facility.
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. . . CARBOX AS WELL AS HYDROX fuel 
cells will be developed in the U.S. by Universal 
Winding Co. under a licensing agreement with 
Britain’s National Research Development Corp. 
(ED Sept. 16, p. 9). Prototype Hydrox cells have 
been built here; a prototype Carbox cell is still 
being developed.

Ds 
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. . . MOST BASIC RESEARCH money in indus
try goes to physics and mathematics research (54 
per cent), reports the National Science Founda
tion. Of 1957’s $241 million in industrial basic 
science funds, 36 per cent went to engineering, 
only 10 per cent to life sciences.
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. . . THE SOVIET MOON ROCKET was 
b acked during the last five hours of its flight by 

rmnnV Britain’s Jodrell Bank radiotelescope, and trackers 
' at Fort Monmouth, NJ. Jodrell Bank was able 

to measure with Doppler techniques, changes in 
hony the rocket’s velocity caused by the moon’s gravi

tational pull.
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. . . TREND IN SILICON is toward lower pur
ity according to a survey of semi-conductor device 
users conducted by Aries Associates. Survey sug
gests most silicon used in future will be of low 
purity, will cost less than $100 per ton. Reason: 
higher purity silicon costs more, competition in 
semiconductors is toughening.

. . . CALIBRATION SERVICE for vibration 
pickups has been established by National Bureau 
of Standards. Pickups can be calibrated from 10, 
to 2000 cps at accelerations up to 10 g, NBS 
reports.

. . . BOOMING CITIZENS’BAND radio is lead
ing to abuse of FCC rules and may result in 
equipment manufacturers being advised not to 
encourage "fun’ use of sets. According to FCC, 
too many people are talking too long in the 
Citizens’ band.

SIGNALS
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. . . GROUPS INTERESTED in standards for 
nuclear instruments and controls have been asked 
by the American Standards Association to submit 
suggestions to an ASA committee working on 
nuclear standards.

SIGNIFICANT CONTRACT AWARDS
to be 
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. . . TO TELEMETER MAGNETICS, INC., 
Los Angeles, $200,000 from the Office of Naval 
Research for a large scale, high-speed computer 
memory with capacity in excess of 850,000 bits. 
Read-write speeds of 6 microwatts will permit 
150,000 computer operations per second.

. . . TO DATA-CONTROL SYSTEMS, INC., 
Danbury, Conn., about $750,000 in a subcontract 
rom Boeing for the Minuteman ICBM test pro

gram fm fm ground telemetry system.

. . TO BENDIX AVIATION CORP, Ann Ar- 
>or, Mich., $8,500,000 from the Air Force for the 

communication system of the Notus space satel- 
te relay program.

. . . TO MELPAR, INC., Applied Science Div., 
Boston, from the Air Force, a contract for a study 
(f long-range communications interference to 
evaluate interference between ground based sys- 
t >ms and satellites.

CRYSTAL CASE RELAY, Series 
165: The microminiature 
concept for airborne appli
cations demanding the ulti
mate In small size, lieht 
weight. Contact life 100,000 
operations minimum at rated 
load and temperature range 
(—65°C. to +125°C.) Her
metically sealed, rugged and 
reliable, the Series 165 is 
available in a variety of 
terminal and mounting ar
rangements for plug-in, 
printed circuit or soldered 
lead connections. Designed 
to MIL-R-5757C and MIL-R- 
25018.

CONTACTS: DPDT

CONTACT RATING: 2 AMPERES

COIL VOLTAGE: MAY BE 

SPECIFIED

DC COIL RESISTANCE: 5K

SENSITIVITY: 0.350 WATTS

COIL DISSIPATION: 1.1 WATTS

WEIGHT: 0.4 0Z.

TUBULAR RELAYS, Series 
120, 121, 123: For military, 
airborne and missile appli
cations. High immunity to 
shock, vibration and tem
perature cycling. Hermetic
ally sealed, dropout at up 
to 50% of pull-in current. 
Available in lengths down 
to 1 inch.

CONTACTS: SPDT

CONTACT RATING: 2 AMPERES

COIL VOLTAGE: MAY BE 

SPECIFIED

DC COIL RESISTANCE: 8K

SENSITIVITY: .080 WATTS

COIL DISSIPATION: 2 WATTS

CATALOG LITERATURE ON 
ONE OR MORE OF THESE 
RELAYS WILL BE MAILED 
UPON REQUEST. LETTERHEAD 
INQUIRIES ON SPECIAL RE
LAY PROBLEMS ARE INVITED.

MINIATURE SENSITIVE RE-
LAYS, Series 100, 105, 106: 
Ideal for navigation, radar, 
telemetry and communica
tions. Can function in dry 
circuit applications. Hermet
ically sealed with high 
shock, vibration and tem
perature immunity. Meets 
MIL-R-5757C

MULTIPLE ARM GENERAL 
PURPOSE RELAYS, Series 
10, 20: Balanced armature, 
superior shock and vibration 
resistance. Available her
metically sealed. As keying 
relay will respond faithfully 
to DC impulses up to 50 
Rer second. Long life and 
igh operating stability.

GENERAL PURPOSE INDUS
TRIAL RELAY, Series 130, 
140: Extremely versatile 
and conservatively rated. 
Contact life runs to millions 
of operations. Supplied with 
screw connections or plug
in base, with or without 
DPDT auxiliary contacts (5 
amperes rating), with or 
without dust cover. Meets 
U. L. requirements.

CONTACTS: DPDT

CONTACT RATING: 2 AMPERES

COIL VOLTAGE: MAY BE 

SPECIFIED

DC COIL RESISTANCE: 12K

SENSITIVITY: .020 WATTS

CONTACTS: 4PDT

CONTACT RATING: 5 AMPERES

COIL VOLTAGE (MAX.)

230 VOLTS

SENSITIVITY: 0.125 WATTS

COIL DISSIPATION: 3 WATTS

CONTACTS: DPDT 

CONTACT RATING 20 AMPERES 

COIL VOLTAGE (MAX ):

230 VOLTS

SENSITIVITY: 2.7 WATTS

COIL DISSIPATION: 3.3 WATTS

COIL DISSIPATION: 1 WATT

CIRCLE 15 ON READER-SERVICE CARD
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WASHINGTON
As Environments Grow ToughREPORT
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300 topressure

CIRCLE 600 ON READER-SERVICE CARL

Supplies Both
Physical and 
Electrical Protection

potentials involved. It also means slipstream shock and vibration at launch.

Temperature range ..(—70 to 260 C) —100 to

ELECTRONIC DESIGN • September 30, 1959

Dielectric strength, volts/mil ...................

Surface resistivity at 50% relative 
humidity, ohms........................ ..

Dielectric constant, 106 cycles per second

Dissipation factor, 106 cycles per second

Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones.

Moisture absorption after 7 days at 
room temperature, % ..... 4-3 to

definite hazard of arcing and corona due to the high

The ideal encapsulating material should prevent mechanical damage to 
sub-assemblies and at the same time improve electrical properties. It 
should retain these protective qualities in all operating environments and 
put no stress on delicate parts. Just such a material is Silastic® RTV, 
the Dow Corning silicone rubber that vulcanizes at room temperature.

Tighter Procurement Coming 
Especially in Subcontracting

Scandals aired in Congress are about to have 
an impact on electronics firms that deal with the 
military. With the Air Force taking the lead, a 
tightening of procurement practices all down 
the line can be foreseen. High officials figure that 
they must be able to point to significant progress 
under their own steam by early 1960 or the 
lawmakers will be tempted to jump in, make 
radical changes in Pentagon purchasing proce
dures, and, as a by-product, junk much of the 
experience that has been gained in working with 
today’s rules.

Likely to have immediate and direct effect 
on electronics companies is the Air Force’s deter
mination to keep a tighter rein on subcontracting. 
Though the Air Force has had the right for many 
years to check into subcontractors, it has not 
chosen to use its money for this. Now’ that Con
gress is casting a jaundiced eye in its direction, 
there is every reason to expect that checks on 
spending will become more rigid and more fre
quent. In some areas of government, it is felt 
that auditing and inspection programs are not 
being efficiently run unless they save the govern
ment more money than it costs to operate them.

Take the case of the Radio Sondes manufactured by the General Instrument 
Corporation, Newark, N.J. These meteorological instruments linked to 
integral transmitters are designed to be launched from aircraft at altitudes 
up to 60.000 feet and speeds up to 565 knots. This means reduced air

inu
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Silastic RTV is easy to apply, has g 
dielectric and physical properties, 
resists moisture, arcing, corona, and oz< 
Rapidly changing ambients will not c; 
Silastic RTV to pul excessive stress 
fragile parts ... it remains resilient 
soaks up shock. Silastic RTV is avail, 
in different consistencies, set-up time 
be varied from minutes to hours, depend 
upon the RTV system.

As shown in the photos, critical areas of these Radio Sondes are encapsu
lated with Silastic RTV, applied with a calking gun into reusable retainer 
rings. By encapsulating the most vulnerable areas with Silastic RTV, 
excellent protection is achieved with no degradation of power factor.

Primes and Subs to Feel Pressure

Monitoring of subcontracts will go through first 
tier, and possibly lower. Furthermore, pressure 
will be put on prime contractors—who arc them
selves subject to audit—to spend Air Force funds 
as carefully as they spend their own in making 
deals with subcontractors.

To make assurance doubly sure, the military 
will impose upon subcontractors the requirement 
that costs be certified as accurate and current. 
This must now be done by prime contractors 
where $350,000 or more is involved. In addition, 
pricing and cost data will be double-checked by’ 
Air Force teams. Cost certification will soon be 
extended to first tier subcontractors who, without 
effective competition, have obtained contracts 
worth $100,000 or more.

Types of contracts to be let will also be scruti
nized with great care. Cost-plus fixed-fee con
tracts, which have drawn heavy Congressional 
fire, will be placed only after the government
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ventless Resin For Top Heat Stability 
n you need a ngid potting or encapsulating material, 
j sure the resin you choose is one that will keep its 
terties under adverse conditions. Dow Corning solvent
silicone resins will withstand temperatures above 260 C 
) F). With no solvent to evaporate, they set up to a 
inuous bubble-free mass. The capacitor in the picture 
£ood example. After potting with one of these thermo
naterials, it was sawed in half . . . notice the excellent 
•free fill between plates. Solventless silicone resins 
i clear, lough solids; they accept a variety of fillers, 
ilyzed pot life is over 6 months.

CIRCLE 601 ON READER-SERVICE CARD

A Varnish With Greater Heat-Resistance
Dow Corning 997 Varnish permits operation at temper
atures up to 250 C . . . gives electronic and electrical 
equipment protection against overloads, moisture, many 
chemicals, corrosive atmospheres and other hazards.

The unit pictured is a servo motor that actuates controls 
in aircraft automatic pilots. Insulated throughout with 
high temperature materials, and dipped in 997 Varnish, 
such motors have proven much more reliable operation in 
United Airlines planes . . . running as long as 5 years 
without need for replacement, as against scheduled replace
ment after 1000 hours for Class A insulated motors.

CIRCLE 602 ON READER-SERVICE CARD

is avails ghly Stable Diffusion Pump Fluids
p time ' 
, depend

sstic R
-100 to 5

.. 300 to

.. 2.8x1 
id ____ j

v Corning silicone diffusion pump fluids resist oxidation 
i when exposed to air at operating temperatures. They 

h‘t decompose into gums and tars . . . can be cycled 
■itless times. They recover far faster than organics and 
■e very short pump-down times.

■cone fluids produce vacua in the range of 10-5 to 10-7 
of mercury, are chemically inert, non-corrosive, non

Ic. free from impurities.

■un are vacuum pump jet assemblies that were tested
id 0Bnakdown on various pump fluids. The pump operating 

Dow Corning fluids still had not broken down after
CIRCLE 603 ON READER-SERVICE CARD-J- 3 to )0 cycles, with exposure to air between cycles !

: CARD

IRRORATION MIDLAND. MICHIGAN
branches: Atlanta BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW »OAK WASHINGTON O «.

is sure that the costs stated by the contractor 
leave no room for a windfall profit. Similar pre
cautions will be observed in incentive-type con
tracts, so that the contractor will not be able to 
increase his fee unjustifiably by overstating costs 
in his original proposal.

Cost Control to Weigh Heavily

Cost control, as the Air Force sees it, will be 
a key element in doing business in the future. 
Budgets are tight, and prospects are bleak for 
obtaining enough money to do all the things that 
might be done. This puts a premium on getting 
as much for each dollar as is possible. Since the 
Air Force expects to be putting more and more 
dollars into the electronics industry, it will be 
under increasing pressure to cut its overhead 
and other costs.

Guidelines Set for Grants 
to Non-profit Institutions

Policy for making basic research grants to non
profit institutions—which sometimes compete with 
business for certain types of contracts—has been 
set by the Defense Department. Under the law, 
the Department can choose between research con
tracts or grants when it wants basic research done 
by a non-profit group.

Guidelines for grants have now been set. They 
may be made only for basic research concerned 
with a broad scientific area, not solution of spe
cific problems. Grants may also be made, how
ever, where the military desires to hold to a 
minimum its administrative and supervisory bur
dens, as well as when more latitude than can 
be conferred in a research contract is desired. 
Recipients of grants may also be given title to 
government-owned and supplied equipment 
when this is convenient or economical for the 
government.

Procurement Rules Won’t Apply
Funds from military appropriations for Re

search, Development, Test and Evaluation will 
be used for these grants. As a rule, grantees will 
not be required to conform to military purchasing 
rules. The costing principles stated in the Armed 
Service Procurement Regulation will, however, be 
used in determining the amount of a grant.

Costing principles will not be followed slav
ishly. Proposals for grants must include budget 
estimates, but the Department says that the 
money may be spent "without strict adherence to 
the original budget estimates.”

Service Secretaries may authorize grants up 
to $1 million, as may the Director of the Ad
vanced Research Projects Agency, and the Direc
tor of Defense Research and Engineering. The 
Secretary of Defense must approve grants that 
exceed $1 million.
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MEETINGS
Calendar of Events

October

12-14

13-14
Hotel, Los Angeles

22-23

26-28

28-29

28-30

29-30

Spectroscopy, Analytical 
and N. J. Sections of the 
Society, Metropolitan Mi- 
Hotel New Yorker, N. Y.

METAL 
FILM 

ÆCISION

Society for Applied 
Groups of the N. Y. 
American Chemical 
crochemical Society,

Conference on In*
Institute of Tech*

5th National Communications Symposium, Octo 
ber 5-7

tics Engineers, Ambassador 
Calif.
Fifteenth Annual National 
dustrial Hydraulics, Illinois

High Temperature Symposium, Stanford Re
search Institute, Asilomar Conference Grounds, 
Calif.
Sixth National Symposium on Vacuum Tech
nology, American Vacuum Society Inc., Shera
ton Hotel, Philadelphia, Pa.
IRE Canadian Convention on Electronics and 
Nucleonics, Exhibition Park, Toronto, Canada.* 
Fifteenth National Electronics Conference, 
AIEE, Illinois Institute of Technology, IRE 
Northwestern University, and University of 
Illinois, Hotel Sherman, Chicago, III.*
National Technical Conference, Society of Plas-

ELECTRONIC DESIGN • September 30, 1959

The requirements, progress, and challenge of 
communications will be stressed at the 1959 
symposium. Sponsored by the IRE PGCS, the 
sessions will cover two major areas: (1) com
munications systems and (2) communications 
equipment and related techniques. Approximately 
50 engineering and manufacturing concerns from 
the communications field will exhibit their prod-

nology and Armour Research Foundation, Hotel 
Serman, Chicago, III.
Sixth Annual East Coast Conference, IRE Pro
fessional Group on Aeronautical and Naviga
tional Electronics, Baltimore, Md.
Michigan Industrial Electronics Exposition, 
Electronic Representatives, Inc., Detroit Artil
lery Armory, Oak Park, Michigan.*
Annual Industry Display, Aircraft Electrical So
ciety, Pan Pacific Auditorium, Los Angeles, 
Calif.
Fifth Annual Electron Devices, IRE Professional 
Group on Electron Devices, Shoreham Hotel, 
Washington, D. C.*

November
2-5 11th Exposition of the ARI, Air-Conditioning 

and Refrigeration Industry, Atlantic City, N. J.
3-5 Mid-America Electronic Conference, Kansas 

City Section of the IRE, Kansas City Municipal 
Auditorium, Kansas City, Mo.

4-6 National Automatic Control Conference, IRE, 
Sheraton-Dallas Hotel, Dallas, Texas.

4-6 Eastern Analytical Symposium and Instrument 
Exhibit, Baltimore-Washington, Delaware Val
ley, New York and New England Sections of the

4-6 ANS Winter Meeting, American Nuclear So
ciety, Sheraton Park Hotel, Washington, D. C.

Includes meetings described herewith.

NEED
FOR EVERY INDUSTRIAL AND MILITARY REQUIREM
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BROWN 
DEVILS®

«X DIVIDOHM® 
ADJUSTABLE 
RESISTORS

THIN RESISTORS
£

Fixed . . . adjustable . . . tapped . . . 
noninductive . . . precision metal film 
and encapsulated wire-wound . . . thin 
type . . . high-current—practically any
thing you need, whether it be for com
mercial or military equipment, you can 
find in the Ohmite line. It’s the most 
comprehensive, most complete selection 
available to resistor users.

World’s largest stock tor im
mediate delivery—You don't have 
to assume that the resistor you need is 

special. Chances are Ohmite’s huge stock 
of several million resistors in more than 
2000 sizes and types contains a unit that 
fits your requirements. Many types of 
Ohmite resistors arc also available from 
stock, locally, through hundreds of Elec
tronic Parts Distributors located across 
the Nation.
If, however, you do need special re
sistors, Ohmite can make them promptly 
to your exact needs—including a com
plete line of units that meet military 
specification MIL-R-26.

Your customers know the value 
of ohmite quality—When a pur
chaser sees Ohmite resistors in a piece 

of equipment, he knows that equipment 
is designed and built for dependability. 
He knows about the quality features 
found in Ohmite resistors—features such 
as balanced thermal expansion of all 
parts in vitreous-enameled power re
sistors, plus all-welded construction. He 
knows there are no thin spots in the 
coating, no cracks or crazing to let mois
ture in. He also knows of the exhaustive 
tests behind Ohmite units which are 
coated with silicone-ceramic, epoxy resin, 
and other materials.

O
HMITE ENGINEERING ASSISTANCE AS
SURES the right unit—Selecting 

the right resistor for the job is sometimes 
a tough proposition. Why not call on 
Ohmite application engineers to help 
out. Take advantage of their specialized 
skills and background. You’ll get the 
exact resistor you need and in a lot less 
time. Contact them today.

Write on Company Letterhead for 
Catalog and Engineering Manual 58

ENCAPSULATED 
PRECISION

MUTE*
Quality Components

OHMITE MANUFACTURING COMPANY 
3643 Howard Street, Skokie, Illinois

RHEOSTATS RESISTORS RELAYS 
TAP SWITCHES R.F. CHOKES 
VARIABLE TRANSFORMERS 
TANTALUM CAPACITORS 
GERMANIUM DIODES

nets during the three-day meeting. The sympo
sium will be held at the Hotel Utica, Utica, N.Y. 
Technical program chairman is Ralph L. Marks, 
Griffiss Air Force Base, Rome, N.Y.

Value Engineering Symposium, October 6-7

The Electronic Industries Assoc, will sponsor 
this symposium at the University of Pennsylvania. 
Participating will be those industry members and 
military personnel acquainted with the successful 
use of value engineering tools. R. S. Mandelkom 
of Lansdale Tube Co., a subsidiary of Philco 
Corp., is general chairman of the symposium.

4th IRE Canadian Convention, October 7-9

The Automotive Building at Exhibition Park, 
Toronto, Canada, will be the site of this conven
tion. Over 100 papers covering the latest develop
ments and techniques in electronics and nucle
onics will be presented. Among the branches of 
the industry* to be represented will be audio, com
ponents, computers, industrial electronics, tran
sistors, and tubes. The Canadian Sections of the 
IRE are sponsoring the show. Eric L. Palin at 
Exhibition Park is general chairman.

15th National Electronics Conference, October 
12-14

Virgil H. Disney, president, reports that the 
NEC will hold its sessions at the Hotel Sherman 
in Chicago, Ill. Sponsored by the AIEE, Illinois 
Institute of Technology, IRE, Northwestern 
Univ., and Univ, of Illinois, the conference will 
include discussions on circuit theory, communica
tions systems, microminiaturization, servo mech
anisms, value engineering, and other topics.

Michigan Industrial Electronics Exposition, Oc
tober 28-29

Electronic Representatives, Inc. will sponsor 
this show at the Detroit Artillery’ Armory. Oak 
Park, Mich. Exhibitors will include manufacturers 
of industrial electronic equipment and compo
nents as well as Michigan electronics representa
tives. Technical papers will be presented at ses
sions scheduled to run concurrently with the 
exhibitions. Show manager is R. G. Wood, 830 
W. Vernor, Detroit 1, Mich.

5th Electron Devices Meeting, October 29-30

To be held at the Shoreham Hotel, Washing
ton, D.C. The conference, sponsored by the IRE 
PGED, will present papers dealing with material 
of an applied or developmental nature in the field 
of electron devices. This should include electron 
tubes, semiconductor devices, masers, parametric 
amplifiers, and other solid state device configura
tions. John A. Hornbeck of Bell Telephone Labs, 
Murray Hill, N.J., is technical program chairman 
lor the meeting.
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practically any shape, size, 
Primary types may be acti- 
manually or automatically, 
or phone for engineering
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and weight, 
vated either 
Write, wire, 
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leader through the 

contributing sigmfi- 

space-age specialist, 
industry the highest 

the ability of Telecomputing

P51A PRIMARY BATTERY
MANUAL ACTIVATION

Since its inception, Telecomputing Corporation has become a recognized 

specialized and integrated efforts of its divisions and subsidiaries.

cantly to advancements in all phases of space-age technology. Now, another 
Cook Batteries, joins the Telecomputing family—and offers military and 
degree of scientific and engineering skills and production capability . . . extending
Corporation to solve the critical control problems of space-age progress. DIVISIONS AND SUBSIDIARIES OF TELECOMPUTING CORPO 
RATION CB COOK BATTERIES Proven specialists in the design, development, and manufacture of miniaturized automatically and 
manually activated silver zinc primary batteries, rechargeable batteries and cells. Ultimately reliable electric power sources of highest 
energy-to- weight ratio. BE BRUBAKER ELECTRONICS An R 4 D leader m the field of ground and airborne IFF components, test 
& checkout equipments—IFF systems analysis—Air Traffic control systems—radar beaconry—detection equipments. WG WHITTAKER 
GYRO Leading producer of electrically driven and spring-wound free gyros, rate and floated rate gyros for advanced missile systems— 
rate of roll, pitch, and yaw indicators for manned aircraft — precise gyro systems Dl DATA INSTRUMENTS Pioneers in equipments 

for fast and accurate analysis of test data, with automat e recording of punched cards, tapes, or punted lists—for aircraft and missile fhgnt 
tests, industrial and scientific applications. ES ENGINEERING SERVICES A technical service and development organization skilled 
in the engineering, instrumentation, operation, and maintenance of data processing and control centers WC WHITTAKER CONTROLS 
The largest exclusive developer and builder of custom-built high-performance hydraulic pneumatic, and fuel valves, controls, and regu
lators for advanced missile, aircraft, and industrial applications. N I NUCLEAR INSTRUMENTS Designers and builders of high quality, 
reliable equipments for prelaunch checkout and testing of nuclear special weapons.

TELECOMPUTING CORPORATION 915 North Citrus Ave., Los Angeles 38, California

Packaged Energy Charged Wdh Reliability 
COOK BATTERIES 
SUBSIDIARY OF 
TELECOMPUTING 
CORPORATION
3850 OUve St.. Denver, Colorado, Dudley 8-4b36 

FIELD OFFICES

los angeles, 915 North Citru ■■ ■ 
Los Angeles, California • HO 4-0181 
Atlanta, 3120 Maple D'
Room 101-A. Atlanta 5, Georgia • CEdar 3-529‘
DAYTON, । 31 t .
Ludlow Street. Dayton 2, Ohio • BAIdwtn 2-5595 
NEW YORK, '
Garden City, L I , New York • Pioneer L444i 
SEATTLE, IA 1
Washmgt n - MAm 3-6150

^COOK BATTERIES 
is a pioneer in research and 
development of chemical 
batteries for missile, air

craft, and torpedo applications. As 
America's foremost designer and manu
facturer of specialized silver-zinc bat
teries, COOK presents a complete line 
of self-contained power sources featuring 
highest reliability, energy-to-weight ratio, 
resistance to environmental forces, and 
simplicity of installation and operation. 
COOK's advances in battery design now 
make the silver-zinc battery ideal for use 
as an auxiliary power unit during missile 
flight. Available in both primary (one- 
shot) and secondary (rechargeable) mod
els, COOK's silver-zinc batteries can be



EDITORIAL
Reliability—Our Goal, Too

Design engineers need accurate, authoritative information for 
their work. We spend most of our editorial efforts making sure 
that material published in Electronic Design is reliable and 
therefore useful to design engineers. We do this by constantly 
checking all the data we get before it gets into print.

We check manuscripts before acceptance—not only with our 
staff, but often with outside authorities to be sure the informa
tion presented is correct. We check news releases to be sure we 
get the correct names, dates, places, and significance of the 
event. We question claims made in new product releases to be 
sure the items are new or basically improved and that their 
performance is correctly described.

Short of building the circuit or trying out the new product 
ourselves, we do all we can to make sure readers get accurate 
information. We usually take a manufacturer’s word that the 
claims he makes for his product are honest. He has little to gain 
from exaggerated or false claims.

We check copy before it goes to the printer and again when 
it returns in galley form. We check copy when we send it to the 
printer in dummy form and again when it returns in page form.

We make these efforts because we realize the power of the 
printed word. In order to avoid misusing this power, we are 
guided by some simple rules: It is our policy
■ To make all reasonable efforts to insure accuracy of editorial 

matter presented in Electronic Design.
■ To promptly publish corrections brought to our attention.
■ To not knowingly publish misleading advertisements in Elec

tronic Design.
■ To reserve the right to refuse any advertisement.

We have and will continue to operate under this policy.

More Reader Convenience

Observant readers of Electronic Design may have noticed 
the recent change in our binding. An experiment since the 
July 8 issue, or new method of binding (known as Perfect 
Binding” in the trade) offers readers these advantages: a maga
zine that lies flat for easier reading, a spine that shows the dates 
for easier issue identification, and a pad-like back from which 
pages can be tom out easily for article filing.

All this in the name of more reader convenience.

Let’s not kid ourselves — nothing is perfect. But we think 
you’ll agree that the x-band radar antenna shown is about 
as close as you’ll ever get. For example, reliability has been 
Ingeneered into the scanner of this knee-high package 
simply by keeping the number of moving parts to a 
minimum: one.
That isn’t the whole story, of course. We could talk about 
things like modular packages for az-el drives, how the feed 
exhibits circular symmetry to r-f, how we get high-speed 
nutation by rotation and on and on ... But we figure your 
requirements are probably different than the next fellow’s 
anyway, so why don’t you write us if you want all the 
specs? 15330 Oxnard St., Van Nuys.

underwood
CANOGA DIVISION
VAN nuys FORT WALTON B£ AC H
CALIFORNIA • FLORIDA
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Fig. 2. Small size and weight is one advantage of 
photoconductive cells. This is one packaging method.
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Design Parameters

One of the important advantages of cadmium 
sulfide and selenide cells is their small size and

Using Photoconductive Cells
Photoconductive cells offer advantages of light weight, small size and 

high sensitivity. These features offer many new opportunities for designers 
to utilize light operated devices. This article discusses the principal advan
tages of these cells and discloses some representative applications. In
formation contained in this article was supplied by Clairex Corp., 19 W. 
26th St., New York, N. Y.

SENSITIVITY of conventional photocells has 
always been a problem. This problem has 

been alleviated through the development of a 
semiconductor light-sensitive component—the 
cadmium sulfide and cadmium selenide photo
conductive cells-. These photoconductive cells now 
offer the design engineer a component about a 
million times more sensitive than the conven
tional photoemissive tube.

The cell is basically a variable resistor in which 

the resistance varies with the light intensity. 
Therefore, by replacing a fixed resistor as a critical 
circuit element with a photoconductive cell, the 
circuit becomes a critical function of light. Note 
in Fig. 1 that these cells are useful over a wide 
range including very low light levels.

Fig. 1. Sensitivity of four typical Clairex cells.

ELECTRONIC DESIGN September 30, 1959



100

90

80

70

60

50

40

30

20

IX

LU

mium
3 and

cr
ensity. 
liticai
11, the 
Note 
vide

UJ 
z 
Ul

3 
8

? and 
gners 
rh an I
>>. In
9 W.

L-403

Fig. 3. Average spectral response of typical photoconductive cells
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Fig. 4. Basic ' Digi” system showing how photocells 
pick up neon light indication and convert it to numerals.
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Fig. 5. Transistor Circuit of this blood hemoglobin
tester uses a Clairex 402 photocell as detector.

of 
d.

weight (Fig. 2). Nucleus of the unit is the rec
tangular semiconductor element receiving the 
light; the balance of the cell consists of the care
fully designed enclosure for this element, either 
glass or plastic.

In addition, the photoconductive cell has one 
of the widest ranges of application. Circuits may 
be transformed into functions of light by “switch
ing resistors.” Though all the cells are sensitive in 
the visual range, some types are also sensitive in 
the near infrared region, others, even into the 
ultraviolet region.

Various cells are also able to distinguish be
tween visible colors. This may be of importance 
where many interfering light sources arc available 
but only one is of controlling interest.

Another of the interesting facets of the photo
conductive cell is that it can operate over a wide 

range of voltages from microvolts to a few hun
dred volts. In many instances, a 12 v battery is 
the power source for the unit. This feature again 
reduces the size of the system by reducing the 
related equipment needed.

Operating temperature characteristics of the 
photoconductor depends upon the exact formula
tion of the materials used, polycrystalline cad
mium sulfide and cadmium selenide. The range is 
-50 to +75 C.

Power dissipation for the cells is in the range 
of 50 to 75 mw depending upon the en
closure. The cells may be soldered directly into a 
system’s circuit without the use of a heat sink. 
Equal conducting properties irrespective of polar
ity permit the use of the cell as a modulator. This 
also facilitates production in that no polarity 
markings need be followed for correct usage.

T ime constant may be rather large for some ap
plications. It varies inversely with light intensity 
and is different for different cell types. The time 
constant is essentially the only limitation of cad
mium sulfide and cadmium selenide photo-con
ductive cells.

The spectral response, shown in Fig. 3 is one of 
the most important parameters of the cells as it 
allows different cells to distinguish between differ
ent colors.

Applications

Digital-to-Digital Converter. Converting vertical 
decimal presentation into “in-line” direct reading 
presentation is accomplished with the circuit 
shown in Fig. 4. Its purpose is to provide the oper
ator with numerals large enough for easy, rapid, 
nonambiguous reading.

25ELECTRONIC DESIGN • September 30z 1959>59
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CELL 2

Basically, the system consists of a line of ten 
photoconductive cells, each lined up so it is ener
gized by one of the neon lamps. When the lamp 
is illuminated, the photocell allows the appropri
ate cathode of a Burroughs Nixie tube to fire.

Radio Frequency Laboratories, Inc., Boonton, 
N. J., manufacture two models of the converter, 
the Digidec and the Digiverter.

Photoelectric Colorimeter. For medical applica
tions, Hughes Instrument, Berkeley, Calif., is mar
keting an Hg B Meter for rapid blood hemoglobin 
determinations. In the circuit of Fig. 5, a Clairex 
CL 402 cell was chosen as detector because its 
spectral peak is near the absorption peak of 
hemoglobin (5200 Angstroms). Output from the 
cell, which is proportional to the light trans
mission of the sample, is fed to the emitter base 
of the transistor, which acts as a simple current 
amplifier. Both ends of the meter scale are ad
justed with Rl and R2 using known samples. An 
unknown sample may be read directly from the 
scale. Low input voltage and low current drain 
are features of this portable unit.

Optical Level Indicator. Two photoconductive 
cells are the heart of an optical level indicator 
made by Revere Corp, of America, Wallingford, 
Conn. Designed for use in water-alcohol mixtures, 
aviation gas, jet and hydrocarbon fuels, and 
hydraulic and lubricating oils, these units actuate 
indicator lamps, valves, pumps or other electrical

LIQUID LEVEL OSCILLATORS, CONTROLS

14 CONDUCTOR
FLEXIBLE CABLE

LIQUID LEVEL CELL 1

Fig. 6. Two photocells detect liquid level in this optical 
level indicator. Dry condition is at (a); wet condition 
at (b). _______

TYPE SIZE 
ft FOCUS ADJ.

PHOTOCELL
ARRAY

Fig. 8.

LAMP, lAMP

ROLLER

LINE OF TYPE
SWITCH. TRANSISTORS TRANSISTOR OSCILLATORS 
TO KEY OSCILLATORS

Fig. 7. Block diagram of the experimental type reading 
machine for the blind developed by Battelle.

Sketch of working parts of the West furnace
controller showing how photocell senses pointer posi
tion.

equipment when the liquid reaches a predeter
mined level.

Detection of liquid level is based on the prin
ciple of total internal reflection. In the dry condi
tion, Fig. 6(a), the light rays strike the plane 
between the prism of the surrounding air and are 
reflected on to the sensitive surface of cell 1. In 
the wet condition, Fig. 6(b), the light rays are 
not reflected, thus changing the resistance of 
cell 1.

This change in resistance is used to control a 
circuit in which a power transistor applies power 
to the load in the wet condition, and removes 
power in the dry condition. With different cir
cuitry, the operation may be reversed.

A filter between the lamp and photocell 2 ad
justs the light intensity so that the resistances of 
the two cells are about equal in the dry condition. 
Thus, temperature and voltage changes have little 
effect on the system.

Because operation of the unit does not depend 
upon lightrays passing through the liquid, the 
unit is not affected by coloring or contamination 
of the liquid.

Watthour Meter Tester. A cadmium sulphide cell 
provides the sensitivity necessary for accurately 
testing watthour meters. This General Electric 
Co. unit is able to measure light and dark varia
tions caused by light shining through the anti
creep holes in the rotating disk. All relays are 

operated on de to eliminate timing errors. Because 
of its greater sensitivity, the cadmium sulphide fl 
cell is able to detect the light impulses under 
conditions of high ambient light.

Reader For The Blind. Developed at Battelle 
Memorial Institute, Columbus, Ohio under spon
sorship of the Veterans Administration, this | 
machine utilizes a number of separate oscillators 
controlled by an equal number of photoelectric 
cells (Fig. 7). The cells, each responding to a 
specific level in the black areas making up a letter, 
cause their associated oscillators to produce tones 
whenever letter segments are present. The tones 
are heard for as long a time as the lens of the 
reader is held over a given letter segment. Thus, if 
a letter like lower-case “I” is being read, several 
tones would be heard simultaneously, whereas the 
vertical middle section of the letter “o” would 
activate only two tones, one of low and one of 
medium pitch.

In the design, it was necessary to determine 
the number of photocells to be used in the reader. 
Too few photocells would not provide a basis for 
discrimination among similar letters, while too 
many would increase the cost and complexity of 
the device. An analytical study of the problem 
revealed that there was no appreciable difference 
in the ability of subjects to discriminate letters 
with 8, 9, 10, 11, or 12 photocells. However, en
gineering work which was progressing concur
rently with the psychological research indicated
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MODEL 8
Component Density 158 per cu. in. 
Diameter 0.286"; Depth 0.110*5% 
Rating 1/10 watt

MODEL 1
Component Density 9 per cu. i 
Diameter 0.625"; Depth 0.371
Rating 1/10 watt

MODEL 6
Component Density 18 per cu. in.*
Diameter 0.502"; Depth 0.155" *10%
Rating 1/10 watt

Furnace Controller. On a controller made by 
West Instrument Corp, the controlling action of 
the instrument is obtained by the use of a photo
cell. A manually operated setting arm carrying 
the index pointer may be positioned at any de
sired point along the scale (Fig. 8). On this arm, 
but behind the scale, are small light source (L) 
and the photocell (P), so arranged that the light 
from the light source is projected upon the sensi
tive surface of the photo cell.

As long as the light strikes the photocell, suffi
cient current flows so that it can be used to con
trol a magnetic amplifier which in turn is used to 
activate a relay. The relay may control the fut1! 
or power to the furnace. When the temperature 
reaches a point where the positions ol the milli
voltmeter and the preset pointers coincide, the 
opaque flag (F) on the millivoltmeter pointer arm 
interrupts the light beam and the current flowing 
in the photo cell circuit is insufficient to energize 
the relay so that it now drops out, shutting out 
the power to the furnace.

To obtain control action a slight movement of 
the indicating pointer is required; however, since 
the photocell permits varying degrees of current 
to pass depending upon the position of the 
ipaque flag with respect to the light and cell, 
iroportioning control action can be obtained. 
Proportioning control action is obtained by using 
i variable bias along with the photocell. In a 
reasonably balanced thermal system the on and 
iff time of the instrument is maintained or varied 
)y slight changes in photocell current. ■ ■

iat the reliability factor would be poor with less 
than 10 photocells. To insure high reliability of 
। scillator triggering for a variety of conditions 
that might be encountered, it was decided to in- 
< hide 11 photocells.

In operation, the lens projects a magnified 
image of the letter being read upon a linear array 
of 11 photoconductors mounted in the reading 
probe. The letter image normally is focused on 
only nine of the photocells, as the two end cells 
are provided primarily for tracking purposes. The 
combined height of the nine photocells receiving 
the image is 0.675 in.

The photoconductor is connected in a voltage
dividing circuit. When one or more of the photo
conductors “sees black,” i.e., when a dark image 
of a letter segment covers it, resistance and volt
age across the photoconductor increase. This 
causes the base voltage of the switching transistor 
to become more positive than the collector volt
age, closing the “switch.” In this manner the 
photoconductor controls the output signal of the 
oscillator. The output signal is attenuated by the 
mixing circuit; therefore, a single stage of am
plification is used before the signal reaches the 
earphones.
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SPECIFICATIONS:
Model a Rodiohm^: 500 ohms to 10 megohm» at 
1/10 watt, wide range of tapers, 250° rotation, 
minimum rotational life 25,000 cycles.
Model 6 Rodlohm®: 500 ohms to 10 megohms at 
1/10 watt, wide range of tapers, 250° rotation, 
minimum rotational life 25,000 cycles. Also avail
able with SPST switch.
Model I Rodlohm®: 500 ohms to 10 megohms at 
1/10 watt, wide range of tapers, 260° rotation, 
minimum rotational life 25,000 cycles. Also avail
able with SPST switch.
Detailed specifications are available in Centralab 
Technical Bulletins. Write for your free copies. 
Model 1 and Model 6 Radiohms' are stocked 
by your Centralab distributor, available as the 
Bl6 and SM control series respectively.

ermine 
reader, 
isis for 
le too 
’city of 
oblem
erencc 
letters

VARIABLE RESISTORS • ELECTRONICSWITCHES • CERAMIC CAPACITORS • PACKAGED ELECTRONIC CIRCUITS • ENGINEERED CERAMICS 
CIRCLE 22 ON READER-SERVICE CARD

for military, commercial, 
transistor, and 
communication applications
Here is a graphic illustration of how Centralab 
has met your needs for greater and greater 
miniaturization. Pictured (actual size) are 
three ultra-miniature Centralab Radiohms.® 
When introduced, each was the smallest vari
able resistor on the market—and was super
seded in that position only by the introduction 
of the next smaller Centralab unit.
These variable resistors are available in a 
variety of mounting styles, to meet the most 
stringent space requirements—further testi
mony of Centralab leadership in the develop
ment of ultra-miniature components. 
Increasing component density is your job . .. 
and Centralab’s.

*Cubic inch, rather than cubic foot, is used 
to provide a more realistic and more readily 
visualized standard of comparison.

A DIVISION OF GLOBE-UNION INC.
9601 EAST KEEFE AVE.• MILWAUKEE 1, WIS.

In Canada: 669 bayview Ave., Toronto 17, Ont.

ultra-miniature 
high reliability



Seven Rules for Scaling Impedance Level and Frequency
E. Brenner and S. R. Parker

The City College of New York 
New York City, N. Y.

SEVEN RULES, applied to linear passive net
works, make it easy to extend existing network 

designs and synthesis procedures beyond their 
immediate purpose. In addition, these rules, es
sentially normalization procedures, enable the 
designer to do the bulk of numerical work with 
convenient numbers which minimize the chance 
of numerical error.

This article deals with four such procedures:
■ Impedance level adjustment
■ Frequency scaling
■ Frequency inversion
■ Frequency translation.

Objectives and Definitions
Impedance Level Adjustment. If a network has 
been designed for a particular value of a certain 
element (e.g. a load resistance of 1 ohm or a 
coupling capacitance of unit value) then the rule 
of impedance level adjustment makes it possible

Network transformations are easv with these seven rules.

to use the same design for any value of that 
element. The procedure is also useful for adjust
ing the input impedance of networks to avoid the 
loading of sources.
Frequency Scaling. A network which has been 
designed to have a specified frequency response 
with a certain “critical” frequency (e.g. half-power 
point) can be converted to one having the same 
frequency response with any other critical fre
quency. For example, a low-pass filter with cut-off 
frequency fi and an attenuation a at a frequency 
f2 can be converted to a low-pass filter with a 
cut-off frequency at // and an attenuation a at 
// = fi (K/fJ.
Frequency Inversion. A design which results in 
a certain frequency response II(j(.o), can be used 
to realize a network which has the frequency 
response H(l/j(o), so that the new frequency re
sponse curve can be obtained by replacing 0) with 
1 (i) on the abscissa of the old curve. Thus a low- 

pass network design can be converted into a 
high-pass network.
Frequency Translation. A network design which 
gives a certain frequency response between de 
and fi can be converted to a network which has 
the same response curves in a different band of 
frequencies. Thus a low pass filter, with cut-off 
frequency can be used to realize a band-pass 
filter with center frequency f0 and a band width

Rl, 5n R ij 667K

♦ C, 0.01 id 
R2,ln

C', 0.075pf
R2',ln

Fig. 1. Impedance level scaling, (a) Lead network with 
input impedance of six ohms at de. (b) Network of (a) 
with impedance level changed to give 800 K at de.
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Rules for Network Conversions

Rule

Original 
Network 
Property

New 
Network 
Property

Obtain the new circuit by replacing in the 
original circuit every

L by C by R by

1.
Z(:M 
Z(jo)) 
Zmax

U Z(jw) 
Z(jco) 
Zmax

kjA C/kL kLR

2. H(j(o) H(jkFO)J L/kF C/kF R

3.
Time constant 

r. Natural 
freq f0

Time constant 
r/k. Natural 

freq kfo
L/k C/k R

4. H(io>) i/c 1/L R

6-
Low pass 

cut-off a) — 1

Bandpass 
cut-off 0)i, U)i -j- 1, 
a)o2 = oqfoq + 1)

Series LC circuit
(l/cü02Ufd 

o bJLr-l 1_ °

Parallel LC circuit 
o 

(I/oJq C)h

Çicfd”0 R

7.
Bandpass 

Bandwidth 
B

Bandpass
Bandwidth KB

L/K if in series 
with a C

LK if in parallel 
with a C

CK if in series with L 
C/K if in parallel with L R

L
2OOph

200npf

R 
IOO.n

Fig. 2. Frequency scal
ing. (a) Tank circuit with

I59ppf Qo — 10» — 5X10°
rad/sec. (b) Circuit of (a) 
after frequency scaling 
so that the new resonant 
frequency is lmc.

0.0265pf R 
694/1

3R.2ppf

Fig. 3. Combined frequency and impedance level scaling, (a) Tank circuit 
with Q — 12, fo = y2^ cps. (b) Circuit of (a) with frequency scaled so that 
f</ — 500 kc (c) Circuit of (b) after impedance level is raised to give 100 K 
at resonance.
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I It is also possible to use frequency translation 
t > expand or compress the bandwidth to kfi.
( ombinations. It is possible and usually neces- 
s try to apply several of these transformations in a 
s ugle network to achieve the desired results. It 
is also noted that changes in the frequency re
sponse correspond to changes in the (transient) 
tune response. These effects arc also summarized 
here.

Impedance Level Scaling
Rule I. The impedance level of a linear, passive 
network is multiplied by a constant kL if every 
resistance value and every inductance is multi
plied by kL and every capacitance value is divided 
by k,”

A change in impedance level by the factor k^ 
means that, at every frequency, the new network 
requires kfj times as many volts from a source to 
produce the same current (in every branch of the 
circuit) as in the original network.

Thus the shape (amplitude and phase) of the 
frequency response curves remains unchanged- 
only the scale of the amplitude curves is changed 
by the factor kj. A change in impedance level has 
no effect on the time constants, natural fre- 
quencies or frequencies of transient oscillations 
in the network.
Example. A “lead” network (Fig. la) is propor
tioned to give maximum phase lead of 45.5 deg at 
a frequency of 7.33 cps. Scale the network so that 
the de input impedance is 800 K.
Solution. In the original network the de input 
impedance (resistance) is 61.2. Hence kf, = 8 x IO5/ 
6, and the elements in the scaled network (Fig. 
lb) are given as follows.

Rv = 5(800 K)/G = 667 K
R2' = 1(800 K)/6 = 133 K
C' = (0.01) (6)/(8 x 105) = 0.075

The network of Fig. lb has the same amplitude 
and phase response for the voltage ratio V2/Vi 
as the network of Fig. la, but the impedance at 
terminal pair a'-b' is 8 x 105/6 times the imped
ance at terminals a-b at every frequency.

Frequency Scaling
Rule 2. ‘The frequency scale of any frequency 
response curve of a linear, passive network is 
multiplied by the factor kF if every inductance 
value and every capacitance value is divided by 
kF and every resistance value is left unchanged.”

This rule follows from the observation that an 
inductance L has a reactance at the radian 
f equency au; while an inductance, L/kF, has the 
s ime reactance at the radian frequency k^i. The 
s ime reasoning applies to capacitive susceptance 
* nd reactance. A change in frequency scale in- 
f uences the time scale in accordance with Rule 3. 
1 ule 3. “When the frequency scale of the fre-

(Continued on page 30)
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multiplication by use of Rule 7

INPUT OUTPUT INPUT

99 5pf 99.5 pf
149 pf I49pf

79.7 ph
INPUT I23pf

262 ph 262ph

O.I67pf0.167 pf

4.78 mh

15 8mh15 8mh

eoi

linear passive networkquency response

rei

100 ohms
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694 R' = G94Q

G94 L' = 2.G5 mhy

Fig. 6. Bond shifting, band expansion, and impedance 
scaling, (a) An RC low pass filter with radian cut-off 
frequency of unity, (b) Bandpass revision of (a) with 
center frequency 1000 cps and bandwidth 72^ cps. 
(c) Bandpass filter of (b) after expansion of band to 
450 cps. (d) Filter of (c) with de input resistance revised 
to 1 K.

2O5ph OUTPUT

changed by the factor kF in accordance with 
Rule 2, then the time scale of any transient re
sponse waveform is divided by kF.

The interpretation of Rule 3 is illustrated by 
the following example: suppose that a sinusoidal 
source of frequency fi is applied to the original 
network and results in a stead}’ state response of 
amplitude A, and a transient response which 
decays in seconds.

If the frequency scale of the frequency response 
curve is now multiplied by kF, then a sinusoidal 
source of frequency kFj\ results in a response of 
amplitude A and a transient which decays in ti/kF 
seconds.

All time constants are divided by kF and natural

. OUTPUT 
0 0253p h

C = 10-7(12) (3.14) = 0.02G5 pfd.
The resonant impedance of this circuit is 144 
ohms. Hence the impedance level must be raised 
by kL — 100 x 107144 — 694. The desired circuit 
is shown in Fig. 3c.

. OUTPUT 205 mh

frequencies are multiplied by kf independently of 
the source. It is also noted that the impedance 
level is not affected by frequency scaling since the 
frequency response curves of the scaled network 
have the same maxima and minima, etc., but each 
value occurs at kF times the original frequency.
Example. A tank circuit (Fig. 2a) has a required 
Q — 10 and a resonant frequency f0 — 5(10)6/2n. 
It is desired to transform the resonant frequency’ 
of the tank to 1 me and to maintain the Q at 10. 
The impedance level is to remain unchanged.
Solution. Since the new resonant frequency is 
(2n/5)f0, kf — 2n/5 = 1.256. The new circuit 
(Fig. 2b) is given by:

C" = C7694 = 38.2 ppfd.

Frequency Inversion
Rule 4. “If in a linear, passive network every’ in
ductance of L henries is replaced by a capacitance 
of (1/L) farads and if every capacitance of C 
farads is replaced by an inductance of (1/C) 
henries then, provided that the resistance values 
remain unchanged, the amplitude response curves 
of the new network are identical to those of the 
old network if the radian frequency variable u) is 
replaced by l/w.”

This rule is frequently combined with Rule 2 so 
frequency inversion and scale change can be car
ried out in one operation. Thus a radian “center 
frequency o)c is chosen, every inductance L is re
placed by a capacitance (l/coc2L) and every ca
pacitance C is replaced by an inductance (l/(oc2C).

The two networks then have the same amplitude 
response but the “new” network, at a radian fre
quency (o(,2/o), has the response which the “old” 
network has at Wi.
Rule 5. “The application of Rule 4 results in a 
new network whose phase response is the negative 
of the phase response of the original network.” 
Example. A constant k low-pass filter (Fig. 4a) has 
a radian cut-off frequency of unity. It is terminated 
at each end in an m derived half-section (m = 
0.6) and the nominal characteristic impedance of

1 ohm

12 x 10-73.14 = 3.82 phy

O249pf

600(1

L’ = 200/1.256 = 159 ph
C' = 200/1.256 = 159 ppf.

Example. In this example, the combined use o 
impedance level adjustment and frequency scaling 
make it possible to use convenient but unrealistic 
numbers in the basic design.

Design a tank circuit which has a Q of 12, a 
resonant frequency of 500 kc, and a resonant im 
pedance of 100 K.
Solution. Start with the circuit of Fig. 3a where 
R = 1 ohm. Let the resonant frequency be 1 rad, 
sec. Since Q is 12, L = 12 hy and C = 1/12 fd, 
the circuit of Fig. 3a has the desired Q, it has a 
resonant impedance (using the customary high Q 
approximation) of ()2R = 144Q at co = 1.

The frequency scale is now changed so thai 
resonance occurs at a radian frequency of 2ji x 500 
x 103 rad/sec. Using kF = 3.14 x 10° the circuit of 
Fig. 3b results:

0.249pf

600n'

f Vf Vf Vf V f Vf Vf vT A
l.6h ’ 1.6 h

► 1.067h l.067h
P 2fd7 L i

0.6 fd 7 0 6 fd^

0937fd7
_ Q625 fd 0.625 fd_

^0.937fd

0.500h> Ia<
1.67 hz l.67h>

Fig. 4. Combined frequency inversion, amplitude re
sponse shifting, and impedance level scaling (a) Con
stant k low-pass filter with radian cut-off frequency of 
1 and nominal characteristic impedance of 1 ohm. |b) 
High pass filter obtained from (a) by frequency inver
sion. |c) Filter of |b) with cut-off shifted to 1000 cps. (d) 
Filter of (c) with impedance level raised to 600 ohms

Fig. 5. Bandwidth
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Unlike conventional or phonograph motor assemblies, the 
MUFFIN FAN boasts a high air performance of 100 CFM 
free delivery from a basic package only 4-11/16" square 
and 1^" deep and weighing just 1.2 pounds.

Power requirement is 105 to 120 VAC, 60 cycles, single 
phase. Electrical connections made to convenient terminal 
lugs accepting standard 18 gauge lamp cord. Completely 
original aero-dynamic design permits operation through a 
dust filter and tightly packed electronic equipment. Airflow 
instantly reversible by turning fan end-for-end.

The MUFFIN FAN is a completely integrated cooling unit

centered about coo such that 
mean value

STATIC 
PRESSURE

INCHES 
OF WATER

consisting of propellor, stator assembly and venturi block. 
It is also available in combination with a grille assembly and 
all purpose mounting clips to form a complete package. 
Unbelievably thin, the MUFFIN FAN can be installed in sec
onds in cabinet cutout, imposing practically no space re
quirement within the enclosure.

Cool economically...the MUFFIN FAN can be supplied 
at a price less than $8.00 per unit in quantity. The low 
cost, high performance, compact size and maintenance-free 
design provide efficient air cooling previously unobtainable. 
Write for complete details...
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if one connects in series with every inductance of 
value L henries a capacitance with value (I/(oo2L) 
farads and if one connects in parallel with every 
capacitance C an inductance of value (l/oio2C) 
henries.

While one can use Rule 6 in conjunction with 
the preceding rules to convert either a low or a 
high-pass filter into band-pass filter with any de
sired value of u)0, it is convenient to cite an addi
tional rule which can be used to “expand” the 
band by a factor K (i.e. change the bandwidth 
from 2 radians/sec to 2K radians/sec).
Rule 7. “If in a bandpass filter every series LC 
combination is replaced by an L/K, CK series 
combination and every parallel LC combination 
is replaced by a KL, C 'K parallel combination 
(see Fig. 5), the bandwidth of the filter is multi
plied by K and the center frequency of the band 
remains unchanged.
Example. Convert an RC low pass filter with cut
off at unity radian frequency (Fig. 6a) to a band
pass filter whose band extends from 800 to 1250 
cps. The dc input resistance is to be 1.0 K.
Solution. Applying Rule 6, f02 = 800 x 1250, f0 = 
1000, o)o = 6280. Hence in Fig. 6b, L' = l/(6280)2 
= 0.0253 phy. The band in Fig. 6b is 1 rad/sec. It 
oust now be expanded to 2jt (450) radians/sec.

Apply Rule 7: The 1 fd capacitance is replaced 
by l/900;t = 123 pfd and the inductance L' is re
placed by 90(htL' = 205 phy. The result is shown 
in Fig. 6c. The impedance level is now adjusted 
o 1 K (Rule 1) (kL — 1000). The result is shown in 
Fig. 6d. ■ ■
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(Continued from page 29) 
] ohm. Very high (“infinite”) attenuation results at 
0» = 1.25. Convert Fig. 4a to a high pass filter 
v ith cut-off frequency 1000 cps with 600 ohm ter
mination.
Solution. By application of Rule 4 the circuit of 
lig. 4b is deduced. This high-pass filter has a 
radian cut-off frequency of unity. Rule 2 is now 
applied with kv — 6280 to shift the cut-off fre
quency to 1000 cps and the circuit of Fig. 4c re
sults. Rule 1 is now applied with kL = 600 to shift 
the impedance level and the design is completed 
as shown in Fig. 4d. This filter has “infinite' at
tenuation at f = 1000/1.25 = 800 cps.

Frequency Translation (Low-Pass to Band-Pass) 

Rule 6. “A linear, passive low-pass network with

ROTRON
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SOLDERING ALUMINUM presents tricky dif
ficulties: the metal has high thermal conduc

tivity (a problem in working with large sections); 
a large coefficient of expansion (severe distortions 
may result), and an oxide coating on the surface 
that forms rapidly in oxygen (preventing the sol
der from adhering).

Successful soldering calls for careful craftsman
ship, removal of the coating and selection of the 
correct solder.

The oxide coating, A12O3, essentially ceramic 
in nature, is thin and nonporous. It can be re
moved only by a strong flux, by abrasion in the 
absence of oxygen or by an electric arc. Since 
aluminum will melt before the oxide coating will, 
the best method for removal in soldering is either 
abrasion, a flux or a combination of the two. The 
electric arc process is used mainly in welding.

The oxide coating must be removed during the 
application of the solder; otherwise the solder will 
not adhere to the aluminum.

ver
ove

The most common method of oxide removal is 
by use of fluxes. Two types of fluxes can be used 
depending on the solder and the temperature at 
which it is applied. The first type is made up of 
metallic salts, usually zinc chloride or another 
metal halide with smaller amounts of other chlo
rides and fluorides. These fluxes are extremely 
effective, highly hygroscopic, very corrosive, and 
must be thoroughly removed after the joint is 
made. The second type of flux is for use on items 
that do not lend themselves to thorough removal 
after the joint is made and contain no chlorides. 
These latter fluxes are used when the soldering 
temperature is less than 525 F with a soldering 
alloy containing four metals.

and allows it to come to the solder surface. The! 
solder can then contact the surface of the alumi-1 
num. “Friction soldering* is the term used for this E 
type of process which can also be accomplished 
by using the soldering stick itself to scrape the I 
oxide loose beneath the solder pool. The solder I 
stick in this case should be of a suitable shape to

Solders that can be used on aluminum are made 
up of metals that will alloy with each other and 
to a certain extent with aluminum. In considering 
an aluminum solder, the combination of metals in 
the solder alloy should be known in order to de
fine the working temperature, the strength of the 
joint, and the corrosion resistance of the alloy 
combination at the joint.

Removing Oxide Film

There are many methods for removal of the 
oxide film by the abrasion process. One method 
uses ultrasonics. This system is relatively expen
sive and consists of the solder gun and a high 
frequency power .pack to vibrate the tip of the 
gun. A large joint requires a more powerful unit.

Other abrasion means use stainless steel wool 
or brushes, and brushes made of glass fibers. 
These materials are used to abrade the oxide film 
through the molten solder pool. This abrasion 
process loosens the oxide from the metal surface
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Four basic metals are used in the alloys for sol-
d ring aluminum. They are zinc, tin, cadmium,

I a id lead, in various combinations and mixtures.
S »me of these combinations have been used as die
c< sting alloys.

Zinc base solders of 90 per cent zinc minimum, 
I h tve the highest strengths and melt points with 
| the greatest corrosion resistance. One alloy of this 

ty pe has a tensile strength of 51,000 psi, is used as 
a die casting alloy under the name of Zamak III 
and works well as a friction solder. These alloys 
are very useful in any atmosphere in which gal
vanizing is recognized as good corrosion protec
tion. The soldering temperatures of these alloys 
are from 700 to 820 F.

Tin base alloys are set up usually in two com
binations with zinc as the secondary metal. Some 
other alloys are now being used with the ultra
sonic process consisting of tin in various percent
ages with copper or cadmium as the second metal 
in the alloy. These solders are easier to apply than 
the zinc base solders and provide medium 
strength joints with fair corrosion resistance. In 
humid atmospheres, these alloys should be used 
on long lap joints to prevent moisture penetra
tion, but in salt atmospheres, the solder may swell 
and crack if the secondary element is incorrect 
for the required condition. One method of protec
tion against corrosion is to seal the joint with 
adequate coats of paint. The melt points of these 
alloys is from 500 to 750 F.

Lead base solders are similar to those used for 
ordinary soft soldering but require extremely 
active special fluxes. These solders are very weak 
in comparison to the zinc base materials, will not
withstand prolonged humidity, and should only be 

I used for interior applications. These solders are 
I applied at approximately 450 F.

Cadmium base solders have strengths slightly 
I less than the zinc base solders. These solders are 
very susceptible to swelling and cracking if aged 
over a period of years in humid atmospheres. Sol
dering temperature of these alloys is from 510 to 
750 F.

The strength of a joint made up of any of the 
solder alloys is dependent on the adhesion to the 
base metal, the strength of the solder alloy, the 
size of the fillet, and the penetration of the alloy 
through the joint. Zinc base alloys have tensile 
strengths of 15,000 to 41,000 psi. Tin base alloys 
have tensiles of 8000 psi, and the lead base solders 
are in the range of 5000 psi. All of the above 
strengths are for the alloys alone and will vary 
d'pending on the metal mixture in the alloys. If 
the metal items being joined are of 1100 series 
a uminum the maximum tensile of this material 
is 13,000 psi, and if the joined metals are of 6061 
a loy, the maximum tensile is 18,000 psi. From the 
above figures it can readily be seen that it is pos- 
si Die to create a joint that is stronger than the ma-

* II88***
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Tensile Tests

Table 1. Tensile Test Results on “T” Joints

Breaking load, 
lb. after 72 
hr salt spray 
ASTMB117-49T
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Fig. 1. Typical sample used in the tensile 
testing of the aluminum solder joints. Joint 
section is 1 x Ve in.

spray are length of time that it took to cause failure 
of the 6061-T6 aluminum alloy test samples. Samples 
which show no tensile readings after salt spray were 
samples on which the solder had failed in the salt 
spray chamber.

terials being joined if the proper solder alloy is 
correctly applied at the joint.

In using a solder on an aluminum joint, it must 
be remembered that the higher the solder tem
perature, the more fully annealed the materials 
being joined become. Temperatures over 400 F 
will create some annealing of aluminum during 
the solder process. The amount of the annealing 
is controlled by the temperature involved and the 
length of time this heat is applied to the work 
pieces.

test on "T" joints. Hours of salt

Melt Breaking Load.
Point, lb. before
F. Sample salt spray

To get the solder alloys that are described 
above was a problem in itself, for the producers of 
aluminum solders are much opposed to revealing 
the special mixtures that they use in their alloys. 
One manufacturer that was asked about the cor
rosion resistance of his solder admitted that it 
would not hold up under severe humidity condi
tions but that a new alloy they were working on 
would. Another manufacturer merely stated that 
their alloys had been used on some government 
work and proved satisfactory for the required ap
plication. Since listing the solders tested by the 
elements they contain was not feasible, it was de
cided to set up a list by melt points and numbers 
(Table 1). Fifteen solder alloys were tested for 
capillary action, strength, and corrosion resistance. 
All but two of the solders were readily obtained 
at local welding supply houses. In the solder tests 
on these alloys, only twelve of the fifteen operated 
in a satisfactory manner.

Soldering of the aluminum samples for the tests 
was done with a torch as the heat source. Flux, 
when used, was applied before heating, and in the 
case of the low temperature solders (600 F or less), 
the torch flame was not allowed to touch the flux 
coating. All grease, oil, and dirt was removed from 
the samples to be joined, and garnet cloth was 
used to partially remove the oxide coating. The 
samples that were flux soldered were rinsed with 
hot water after soldering. These samples were 
made up in the fonn of tees with the vertical leg 
of 1/8 by 1 inch 6061 T6 aluminum (Fig. 1). The 
horizontal leg was also of this material with the 
same dimensions.

Human Factor Important

The importance of the solderer cannot be over 
looked m the soldering of aluminum. Three solder
ers were tried on this process and it was found 
that the best results were obtained by a solderer 
with considerable experience in soft solder and 
silver solder techniques on copper and brass, also 
one who had welded thin steel sections with a 
torch. The third solderer was one who had made 
very few solder joints on any type of material. 
This man was tried to test the saying, “now any
one can solder aluminum,” and it was found that 
he could only produce worthwhile results with 
one of the solder alloys. These solderers had never 
soldered aluminum before, but the first two had 
made braze joints on aluminum using a torch as 
the heat source. The torch welder had made ven 
few of these joints, but his experience on steel 
served him well on this new process.

Although the “T” joints were the only ones on 
which tensile tests were made, a considerable 
amount of other joints were also made to checl 
the solders completely. On lap joints, Fig. 2, it was 
found that edge sealing would occur with no 
penetration of the joint. This condition occurred 
steadily in our trials until the pieces were first 
tinned and then slid together while still hot. Addi
tional solder was then added which fully pene 
trated the joint. The joints referred to above 
were all horizontal lap joints in which the oxides 
floating on top of the molten pool of solder on 
the lower piece of aluminum prevented adhesion 
to the upper aluminum section. If both pieces are 
tinned the oxide will not form and adhesion to 
both surfaces does occur.

Fig. 3. (above) Various shapes that have been soldered with excellent results. The 
center is a casting soldered to 6061 aluminum sheet.

Fig. 2. (left) View of lap joints made with aluminum solder. The joint on the bottom 
shows excellent capillary action and full penetration due to tinning. The joint on the 
top was not tinned and has very little penetration.

Results of tensile

750-820 IA 2150 1730

600 - 750 IB 2130 2130
2B 1650 997
3B 1730 —
4B 1400 1390
5B 1350 1350

340-500 1C 1463 980
2C 1837 705
3C 910 905
4C 100 1 1
5C 1657 1600
6C 760 745
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It was also found that no large build up of the
inlet occurred when soldering with a torch. “T”
joints made of 1/32-in. thick material had the same
s ze fillets as those made of 1/8-in. material.

Some of the solder alloys used were recom
mended for use with and without flux. The flux 
was for use on joints that involved the filling of 
small cracks and the friction type of soldering 
over the fluxless or friction method. The most 
useful item provided by a flux is an indication of 
when to apply the solder. The solder fluxes, when 
heated, first dry out and then produce white 
fumes. When the fumes occur the temperature is 
said to be correct for solder application. In all 
of our tests with flux soldering we found this re
action to be extremely accurate.

Soldering of aluminum should not be com
pared to the soldering of copper or brass with 
soft solders for they are definitely not alike in 
appearance or actions. It was found that with 
most aluminum soldering alloys the time required 
to make an acceptable joint was longer than 
when soldering copper or brass and that more 
care had to be exercised in the handling of the 
torch and the solder. The solder joints are much 
different in appearance and tend to resemble a 
cold solder joint in some cases. The fuming of the 
flux and the oxide floating on the surface of the 
solder pool is confusing to an inexperienced oper
ator who cannot understand where all the dirt is 
coming from on previous-clean metal. In one case 
with the above mentioned condition the operator 
gave up on the joint and was very surprised to 
find that when it was tested after cooling he had 
made a perfect joint.

Application of these aluminum solder alloys 
can be found in sheet metal work, plumbing, and 
wire joining Fig. 3 illustrates a few typical exam
ples of pieces fabricated from aluminum. Model 
shop work on aluminum designs can be accom
plished cheaply and easily with these solders. 
Further uses of these materials could be in the 
sealing of minor cracks and holes, reinforcing of a 
riveted seam for water tightness filling in dents, 
and reinforcing small framed structures.

In using these solders several aspects of these 
materials must be remembered. First, that the 
capillary action of the solders is very poor and 
secondly, that contact to the metal and the joint 
is dependent on the size of the fillet and that the 
proper solder choice can lead to a joint with equal 
or greater resistance to salt spray corrosion than 
the sections being joined. ■ ■
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Over 90 pages. . . handy desk and pocket size (4%" x 7/2*) 
A special feature dealing with “Factors Involved in Selection 
of Magnet Wire”
A discussion of “Winding Tensions ’
Performance data on all types of magnet wires
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Ask for no-charge copy of Belden Magnet Wire Handbook 14

one wire source for everything electrical and electronic

Belden 
WIREMAKER FOR INDUSTRY

SINCE 1902 
CHICAGO

BELDEN MANUFACTURING COMPANY
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Design of Transistorized DC-to-DC Converters

Part II. Push-Pull Transformer-Coupled
Carl R. Turner

Semiconductor and Materials Div. 
Radio Corporation of America 

Somerville, N. J.

Complete procedures and equations are presented to enable the circuit engineer to 
design transistorized push-pull transformer-coupled dc-to-dc converters. A typical exam
ple is worked out to demonstrate the simplicity offered by the convenient step-by-step 
procedure together with tabulated key parameter data.

PUSH-PULL transformer-coupled converters, 
with full wave rectification, supply power to 

their load continuously and are, therefore, ideal 
for low-impedance, high-power applications.

Although not as economical and simple as the 
ringing-choke design (Part I, ED Sept. 16, 1959, 
p. 40), the push-pull configuration provides su
perior efficiency and output regulation.

Fig. 3 shows the basic circuit of a push-pull 
transformer-coupled dc-to-dc converter, using the 
common-emitter connection for the transistors. 
Fig. 4 shows typical waveforms in this circuit dur
ing a complete operating cycle.

Energy Transformation

During a complete cycle the flux density in the 
transformer core, Fig. 3, varies from one satura
tion value to the other and back. At the start of 
the conduction period for one transistor, the flux 
density in the core is at either its negative maxi
mum value or positive maximum value

For example, transistor A switches on at ( — B8at) 
(Fig. 4a). During conduction of transistor A, the 
flux density changes from its initial level of 
( — B8at) and becomes positive as energy is simul
taneously stored in the inductance of the trans
former and supplied to the load by the battery.

TRANSISTOR 
A

PRIMARY 
WINDING

TRANSISTOR 
B STARTING 

RESISTOR 
(OPTIONAL)

BASE 
WINDING

g SECONDARY 
o WINDING

COUT

VOUT ▼ 
—oo

BASE 
WINDING

When the flux density reaches (-\-B8at), transistor 
A is switched off and transistor B is switched on. 
During the entire period of conduction through 
transistor A, energy is supplied to the load at a 
constant rate as a result of transformer action. 
This energy transformation cycle is repeated dur
ing the conduction period for transistor B.

Operating Details and Waveforms

Initially, sufficient bias is applied to transistor A 
to saturate it, with the result that a substantially 
constant voltage (Fig. 4b) is impressed across the 
upper half of the primary winding by the de 
source Vin. This bias can be a temporary bias, a 
small fixed bias or even a small forward bias de
veloped across the bias winding as a result of 
leakage and saturation current flowing in the pri
mary. The constant primary voltage causes a de 
component and a linearly increasing component of 
current to flow through transistor A (Fig. 4c). As 
in the ringing-choke converter, the linearly in
creasing primary current induces substantially 
constant voltages in the bias winding (Fig. 4d) 
and secondary winding. Also, as in the ringing
choke converter, the induced voltage in the base 
winding limits the maximum value of the base cur
rent and, therefore, of the collector current.

In the push-pull transformer-coupled circuit,

Fig. 3. Basic circuit of a push-pull, 
transformer-coupled dc-to-dc con
verter, using transistors with common- 
ernitter connection.

the transition to switch-off is initiated when the 
transformer begins to saturate. As long as the 
transistor is saturated, the product of the trans
former inductance and the time rate of change of 
the collector current remains constant. When the 
transformer core saturates, the inductance de-

o

“Bsat ”

o

I
"1-----------

I_______
I
I

“7----------

Fig. 4. Typical waveforms in the circuit of Fig. 3 
during a complete operating cycle: (a) flux density 
in the transformer core, (b) collector voltage for one 
transistor, (c) collector current for one transistor, (d) 
base voltage for one transistor, (e) primary current, 
(f) secondary current.
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। - eases rapidly toward zero, with the result that 
t ie time rate ol change ol the collector current 
i icreases towards infinity. When the collector cur
i nt reaches its maximum value, transistor A 
j iovcs out of its saturated condition, the winding 
\oltagcs decrease and then reverse, thereby caus
ing transistor A to switch oil. The reversal of the 
winding voltages switches on transistor B, and the 
switching operation repeats. , -

en the 
as the 
trans- 

nge ot 
en the 
:e de-

Design Procedure
1. The procedure for selection of a suitable 

transistor type, transformer core, and operating 
frequency is the same as for the ringing-choke 
type circuit (ED, Sept. 16, p. 40) except that 
the data in Table III is used. Because the trans
former core must be operated in the saturation 
region, an air gap is not normally required.

2. Determine the maximum permissible value 
for the input voltage Vin (Ec{. Bl I). Select a value 
of Vin less than this maximum value or use a dif
ferent transistor type that will permit use of a 
higher value for Vin.

3. Determine the required number of turns for 
each half of the center-tapped primary winding 
Np (Eq. B7).

4. Determine the required inductance for each 
half of the primary winding Lp.

4tf . Vp2 \ /
i oT H 11 (Eq A8, Part I)

5.
B3).

6.

Determine the peak primary current ip (Eq.

Determine from the published data for the 
transistor type selected, or from the transistor 
manufacturer, the maximum value of V he neces
sary to provide the peak primary current tP deter
mined in Step 5.

7. Determine the required number of turns for 
each section of the base winding (Eq. B9).

8. Determine the required value for the ex
ternal base resistance Rp.

n ^BE max — V HE
HR = --------------r

/R
(Eq. A8, Part I)

9. Determine the required number of turns for 
each half of a center-tapped secondary winding, 
or the total number of turns for an untapped sec
ondary winding Ns (Eq. BIO).

10. Select a transformer core having the mag
netic circuit parameters determined in Step 1, and 
adequate winding space. The wire size for each 
winding is determined from the peak current, the 
maximum allowable copper losses, the minimum 
available transformer winding space, and the 
number of turns on each winding. If winding
space requirements indicate that an unduly large 
rectangular core is necessary, the use of a toroidal 
core should be considered. If EI, EE, CI, or CC 
cores are used, the approximate window area re
quired can be determined from the Winding Data 
Chart (Table 70) given on pages 1416-1417 of the 
“Radiotron Designer's Handbook.’’5

11. Determine the peak secondary current I8 
(Eq. Bl2) and peak secondary voltage Vs (Eq. 
BI3).

12. Select a rectifier type meeting the peak 
secondary’ voltage and current requirements. Se-

3- 3 
isity 
one 

(d) 
ent,
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Table III. Design Data for Push-Pull, Transformer-Coupled DC-to-DC Converters

Application 
Requirements Transistor Requirements Recommended Parameters

PERMISSIBLE Transformer Core

POWER 
OUTPUT 

(PJ 
WATTS

MAX. 
OUTPUT 

VOLTAGE 
Woit}

DC INPUT 
VOLTAGE 

(V/.v)

SATURATION 
RESISTANCE 

(R.S4t) 
MAXIMUM VALUE 

OHMS

COLLECTOR-TO- 
BASE BREAK

DOWN VOLTAGE
WcRmax}

MINIMUM VALUE 
VOLTS

PEAK 
COLLECTOR 

CURRENT 
(id 

MINIMUM VALUE 
AMPERES

DISSIPATION AT 
CASE OR FLANGE 

TEMPERATURE 
OF 55°C 

MINIMUM VALUE 
WATTS

MATERIAL

CROSS
SECTIONAL 

AREA (A) 
CM2

MAGNETIC- 
PATH 

LENGTH (IJ 
CM

OPERATING 
FREQUENCY 

(f 1
KILOCYCLES 
PER SECOND

EXPECTED 
CIRCUIT

EFFICIENCY 
FACTOR (d

2
250

500

6-12

12-20

2

2

30

45

0.5

0.4

0.1

0.075
Ferrite 0.5-4 2.5-10 1-5 0.85

10
400

600

12-18

18-28

1.5

1.5

45

60

2

1

1

0.5
Ferrite 0.5-5 2.5-10 1-5 0.85

25
400

600

12-18

18-28

1

1

45

60

5

3

3

1.5

S, iron or 
grain-ori
ented S, steel

1-5 5-15 0.1 0.8 0.85

250 8-18 0.5 45 12 10

50 500

800

18-28

28-38

0.5

0.5

60

80

8

5

5

2

S, iron or 
grain-ori
ented Sj steel

2-7.5 7.5-20 0 1 -0.8 0.85

400 12-18 0.5 45 18 15

100 600

800

18-28

28-38

0.5

0.5

60

80

10

7.5

10

5

S, iron or 
grain-ori
ented Si steel

3-12 10-25 0.1-0.8 0.85

200

400

600

800

12-24

24-36

36-48

0.2

0.2

0.5

60

80

100

20

15

10

25

15

10

S, iron or 
grain ori
ented S, steel

5-15

7.5-20

15-35

20-40

0.1-0.8

0.1-0.8

0.8

0.75
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and III are for operation at a case or flange tem
perature of 55 C. To convert case or flange tem
perature to ambient temperature, it is necessary 
to know the thermal resistance between the tran
sistor and free air. This resistance is a function of 
the contact resistance between the transistor case 
or flange and the chassis, the thermal resistance 
of any insulating washer used, the size, thickness, 
and material of the chassis, and the method used 
to cool the chassis—for example, forced-air cool
ing, water cooling, or simple convection cooling.

To assure reliable operation at any permissible 
ambient temperature, care must be taken that the 
collector-junction temperature of the transistor is

not greater than that specified by the manufac
turer. The average temperature of the junction is 
equal to the ambient temperature plus the prod
uct of the average power dissipated in the tran
sistor, and the thermal resistance between junction 
and case plus ease and air

I f + P(RrjC +
As a final note, it is important to emphasize 

that the material of the transformer core should 
have the highest permeability and permissible flux 
density that are economically practicable. These 
characteristics will permit the use of the fewest 
possible turns for the transformer windings. It is 
also desirable that the core material have the

highest practical value of resistivity to allow op
eration with a minimum of core losses. ■ ■
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Equation Derivation for Push-Pull 
Transformer-Coupled DC-to-DC Converter

Assuming that the full de supply voltage is 
impressed across one-half of the primary winding, 
Fig. 3, the current flowing in the collector cir
cuit of the conducting transistor may be deter
mined from

density $>re«/A therefore, is zero and

A 4» i^max Ören ^max n t^~â r = (B4)

The required inductance for one-half of the pri
mary, may therefore, be expressed as

j dip_  ,, 
Le St - ’ * (Bl)

Np Bmax A
Lp = —7------- (IO’8) (B5)

where LP is the inductance of one-half the pri
mary winding, in henries

dip is in amps 

dt is in seconds

Vin is in volts.

For a triangular current waveform such as that 
shown in Fig. 4,

where Bmax is in gausses.
The value of NP may be determined by combining 
Eqs. B3 and B5—i.e.,

Vin = INpfB^xA (10~8)

Np = (108)

V Umax -A

(BO)

(B7)

Because no air gap is required, the required in
ductance for one-half the primary is

where

dip _ 2 /p _ 4 Ip _ .f r 
dt 0.5 T T J p

T is in seconds

(B2) Lp = 4r Np2
109

Ml

l,
(B8)

f is in cps

The peak value of the current in the collector of 
the conducting transistor is, therefore,

V in

4/Lp
(B3)

From Eq. All the required inductance for one- 
half of the primary is

/Np A
Lp = 10-8

To determine the required number of turns for 
each section of the base winding, it is necessary 
to know the maximum base-to-emitter voltage, 
VBE max, at which the transistor type used will 
provide the peak primary current IP. This voltage 
may be obtained from the published data for the 
transistor type or from the transistor manufac
turer. The number of turns for each half of the 
base winding is, then

Nb = yP (B9)

The required number of turns for each half of the 
secondary winding is

reflected primary resistance.
Because Rout is usually very small in trans

former-coupled converters it can be neglected in 
the initial calculations.

The value of the external base resistance RB is 
found in the same manner as for the ringing
choke converter (see Eq. A18, Part I). If extreme 
flexibility of operation is desired, a separate ex
ternal resistor may be used in each base circuit.

In the push-pull transformer-coupled circuit, 
the de input voltage Vin should not exceed the 
maximum collector-to-base-voltage rating for the 
transistor type used. The maximum permissible 
for Vin is given by

I in max

V CB max_____1 BE wind

2
(Bll)

where. VCB max is the maximum collector-to-base- 
voltage rating for the transistor type used, 
VBB wind is the induced voltage in one-half of the 
base winding. Eq. Bll is based on the assump
tion that there is zero leakage inductance in the 
transformer. In practice Vin should not be more 
than about 90 per cent of the value given in Eq. 
Bll.

The peak secondary current is approximately 
equal to the de load current.

; , Pout

/s = m = “v 
’ ou t

(B12)

and the peak secondary voltage is given by

is = r„ (B13)

For good filtering of the output voltage, the 
value of Cout should be chosen to give an output 
time constant of at least one-half of the period of 
oscillator, therefore,

(BIO)

(B14))les I where Rout is the resistance of the secondary and
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In the push-pull transformer-coupled converter, 
however, the swing on the B-H saturation curve 
is symmetrical about the origin. The residual flux

(
ATp\

J 1^0
* tn / , 1

4% Rl F



Multiphase Discriminator Uses

Transformer Logic

SIGNAL

0° OR 180°

CR3

LOOP DI

CRICR4

Truth Table for Multiphase Discriminator CR5

LOOP D2

absence

IDEAS FOR DESIGN

level signals, 1 = presence or high level signals

This multiphase discriminator uses transformers and 
diodes to detect two of seven stable conditions.

ELECTRONIC DESIGN • September 30, 1959

Stable conditions 1, 2, and 3 are satisfied easily 
since the absence of any one input signal results 
in the absence of an output. Stable conditions 4 
and 5 are obtained in the following way:

A signal at a 240 degree phase angle, applied

Stable 
Condi
tions

Transformers can be used to implement 
some rather fancy logic, in this case they help 

sense the presence or absence of various 400 cps 
signals and help detect their phase relationships.

Two and three phase signals are involved. The 
discriminator must provide an output in accord
ance with the requirements of the truth table 
shown here. An analysis of the truth table shows 
the difficulty in distinguishing between stable 
states 4 and 5 and between stables states 6 and 7.

The circuit shown in the figure solves the 
problem rather simply. It consists of two diode 
discriminators which are conventional except for 
the special transformers Tl and T2 and the addi
tion of two diode gates (CRI and CR2) in the out-

SIGNAL A 
0°, 120° 

20,° OR 240°

REFERENCE 

120°

REFERENCE
240°

or low

400 cps Signal “A”
0° 180°

0 0
o 0
0 0
1 0
0 1
1 0
0 1

Input
400 cps Signal “B”

0° 120° 240°

1 0 0
0 1 0
0 0 1
0 0 1
0 0 1
0 1 0
0 1 0



i and

to LI and L3, immediately desensitizes loop DI 
since LI and L2 are wound “flux-opposing” and 
the presence of two equal signals on both wind
ings cancels the magnetic flux. This results in a 
zero signal at the secondary’ winding, so there is 
no de output from this discriminator section.

But loop D2 operates normally since the 240 
degree signal on L3 adds vectorially to the 120 
degree signal on L4. They combine to present a 
180 degree signal on the secondary of T2.

Depending on whether the A signal is at zero 
or 180 degrees, the de output between X and Y 
is either positive or negative. However CR2 al
lows only the positive signal to appear at point Z.

Thus, conditions 4 and 5 are satisfied: an out
put signal appears at point Z if—and only if—signal 
A is at a phase angle of zero degree and B is at a 
phase angle of 240 degrees.

For stable conditions 6 and 7 the same per
formance is repeated, except that loop DI is op
erated while loop D2 is deactivated.

Ernest Hartog, Project Engineer, Eclipse- 
Pioneer Div., Bendix Aviation Corp., Teterboro, 
N.J.

Impregnation with RTV 
silicone rubber provides 
top performance at 
250°C for this Hughes 
Aircraft Co. transformer. 
Other materials failed 
due to such factors as 
inadequate high tem
perature resistance and 
incomplete impregnation 
of tightly wound coils. 
G-E RTV compounds 
proved successful for coil 
impregnation as well as 
complete encapsulation. 
Good heat transfer, out
standing heat resistance 
made possible a more 
compact, efficient high 
temperature unit.

Semiconductors for 
Fast Brakes and Clutches Added protection, easier application

We needed a braking and/or coupling mecha
nism with a response faster than standard audio 
frequencies. It had to be both small and light. We 
solved our problem by using the little-known 
“Johnson-Rahbeck effect.”

As shown in the figure, a conductive cone A is 
covered with a semiconductor B which, in turn, 
is surrounded by conductor C. Voltage, applied 
through slip rings across A and C, determines the 
coefficient of friction between the surfaces of B 
and C. Thus, the power of coupling or braking 
between the coaxial shafts can be varied in re
sponse to the output of a sensing mechanism.

The response time and torque required deter
mine the voltage levels and the type of semicon
ductor.

The process is sensitive to changes in atmos
pheric conditions. Though this is often a problem, 
it can be used to advantage when readout is to 
be a function of the atmosphere.

Dr. Erwin J. Saxl, President, Tensitron, Ine., 
Harvard, Mass.

with General Electric RTV silicone rubber insulation
Outstanding heat resistance and electrical properties combined with room temperature cure

New resilient, shock-absorbent RTV 
sponge offers improved shock and 
vibration protection at elevated tem
peratures; permits easier fabrication 
than previous methods of cutting, 
inserting and sealing sponge in place. 
With RTV, just add sponging and 
curing agents to compound and mix.

Protection from high altitude arc-over and 
corona is provided for this cathode ray tube 
by encapsulating all lead wires with RTV 
(room temperature vulcanizing) silicone rub
ber. Designed for airborne operation and 
installed in a non-pressurized section of the 
aircraft, tube is protected from arc-over and 
corona at altitudes up to 70,000"feet.

Extended service life for motors through 
RTV encapsulation of stator windings, 
introduced by General Electric motor 
departments. RTV’s resistance to mois
ture and other contaminants enables these 
dripproof motors to meet certain applica
tions formerly requiring totally enclosed 
units. RTV has low viscosity, rapid cure.

—- - - - - - - - - - - - A--
For application data and samples of General Electric RTV silicone rubber, write General 
Electric Company, Silicone Products Department, Section L1O8, Waterford, New York

Voltage between conductors A and C varies co
efficient of friction of semiconductor B.

GENERAL^ ELECTRIC
Silicone Products Department, Waterford, New York

CIRCLE 27 ON READER-SERVICE CARD
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IDEAS FOR DESIGN

MODULATING

SIGNAL

6.3 VAC

CHOPPER

the industry'sVaricon Connectors

Fig. 2. Waveforms for the improved modulator

CIRCLE 28 ON READER-SERVICE CARD

Elco-Pacific: 2200 Centinaia Ave., West Los Angeles 64, Cal., GR 8-0671

most reliable lines for transistorization 
and printed circuitry! Drop us a line on 
your company letterhead; we'll rush Bul
letins and Catalogs by return mail.
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The usual solution is to reject the modulating 
signal by means of high pass ac coupling net
works. But where the modulated spectrum over
laps the modulating spectrum, this method re-

NoW! The latest application of the 
industry's most reliable contact — the 
Varicon — in a connector which provides 
the highest contact density! Series 8007 
provides you with screw actuating de
vice offering positive lock against vibra
tion plus easiest engagement and disen
gagement. 75, 100 or 130 contacts. Series 
8008, without screw actuating device, 
available with 80. 95, 110. 125, 140 
contacts. Both series offered with or with
out covers. The instant removal of con
tacts; various contact terminations; inter
mixing of various contact types within a 
connector; all molded body; and 36 dif
ferent polarizing position possibilities are 
but a few more of its many features. 
Want more information? Or data relat
ing to our Tube-Sockets/Shields and

See You at 
NEC 

BOOTH 

129

Reject Modulating Signal 
To Cut Modulator Distortion

Conversion of a single-ended low frequency 
signal to a modulated ac carrier is often at
tempted without adequate attention to the prob
lem of rejecting the modulating signal itself. This 
can result in distortion in following stages due 
to the modulating signal causing additional grid 
modulation.

RELIABILITY

ELCO’S NEW SERIES 8007-8008

IF IT’S NEW... IF IT’S NEWS... IT’S FROM

Fig. 1. Improved modulator cancels undesirable mod 
ulating signal through suitable choice of RJ and R?



lency 
ii at- 
prob- 
This 

; due 
grid

ting 

net- 

Ver-

re-

quires compromise?. The schematic of Fig. 1 
shows a more direct approach to canceling the 
modulating spectrum.

In this circuit, RI and R2 are chosen so that 
the difference between EB and Eq results in the 
modulated signal alone appearing at the plate of 
VI.

Jack W. Goodwin, Unit Supervisor, Hoffman

T

One Pair of Wires
For Relay Control From Many Points

We had to control an on-off cycling relay from 
several control points and to indicate the relay’s 
position. We could only use one pair of wires. 
Since one wire was ground, a simplex system 
could not be used. It was desirable to have the 
remote control point as simple as possible.

The solution uses opposite polarity, half-wave 
signals to control the relay and to signal its posi
tion. In the drawing, transistor Tl supplies the 
relay current which is rectified by CRI and fil
tered by C. The indicator lamps are not lit when 
the relay is open, since the series diode CR3 op
poses CRI.

mod-
1 R2.

A or B through only one pair of wires.

Momentarily depressing Sl rocks the relay 
armature to its on position to operate the load. 
T2 is then energized, supplying a small current 
through CR2 and R. This signal is of the correct 
polarity to light the lamp through CR3, indicat
ing closure of the relay.

The value of R depends on the type and num
ber of lamps in the circuit. A value of 25 ohms 
is used with two type 49 lamps. Diodes are low 
voltage, 500 ma silicon units.

John T. Lamb, Research Engineer, The Tap
pan Co., Mansfield, Ohio.
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THERMAL-SET"* Robertshaw's New 
Change-off-State Components Oven 

with Proportional Heat Control System

NOW-TEMPERATURE CONTROL 
TO O.OO3°C PER DEGREE 

AMBIENT CHANGE

Missiles, satellites and space probes are now being tracked with pin
point accuracy—the result of using extremely stable monitoring 
frequencies. To achieve such precise frequency control, ground track
ing stations are housing temperature sensitive elements such as 
crystal oscillator and crystal filter circuits in new Thermal-Set Com
ponents Ovens.

Available in standard or special configurations, Thermal-Set pro
vides a driftless, absolute temperature reference by operating wholly 
within the fixed “change-of-state” region of a pure liquid-solid crys
talline salt. The absence of cyclical noise results from Robertshaw’s 
unique carbon pile proportional heat control system.

Typical cavity-mounted components include crystals, zener diodes, 
thermocouple reference junctions, thermistors, reference networks, 
transistorized circuitry and LC and RC oscillator circuits. For thou
sandths of a degree accuracy at a price only slightly higher than 
1° to 2° thermostat ovens, investigate Thermal-Set. Send for Tech
nical Bulletin RF-594.

ENGINEERS! Dynamic growth offers 
expanding opportunities to qualified EE’s 
and MB’s. Send resume to R. A. Sweeney.

AERONAUTICAL AND INSTRUMENT DIVISION

SANTA ANA FREEWAY 
AT EUCLID AVENUE 
ANAHEIM 
CALIFORNIA

ROBERTSHAW-FULTON CONTROLS COMPANY

43
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ENSITROL IDEAS FOR DESIGN

AC SOURCE

SHUNT

[lOADI

LOOK AT THIS RANGE OF APPLICATIONS FOR WESTON’S
FULLY-ADJUSTABLE, ULTRA SENSITIVE RELAY SENSITROL CAN
SIMPLIFY YOUR ALARM OR CONTROL PROBLEM!

SHUNT

♦ MC

MO»,
COMMON

CONT.
RESET

AC OR
POWER

In a Continuous Pulsing Control Circuit
X ) NULL DETECTOR

proof locking magnetic contacts

WESTON■XEO,

In an Automatic High-Low Control Circuit

WORLD LEADER IN MEASUREMENT AND CONTROL

mvstmom UNIT

RESET
’IXED,

CIRCLE 30 ON READER-SERVICE CARD

MODEL 1092 II 
OR RECREA!

CONTROL 
SOURCE

MODEL 
1092

WESTON 
RECTIFIER 
P/N 89367

WESTON 
RECTIFIER 
P/N 89369

CORRECTION 
ft INDICATOR 
CIRCUITS .

AUXILIARY 
POWER RELAY

TO AUX 
CONTROL

AC VOLTAGE 
SOURCE

MODEL 1092 
SENSITROL RELAY

MODEL 1092 
SENSITROL RELAY

PHOTOCELL, THERMOCOUPLE 
OR OTHER SUITABLE 

DC CONTROL SOURCE

48 VOLTS DC OR 
120 VOLTS AC 

AVAILABLE BETWEEN 
CENTER B EACH END

MODEL 1092 DECRI 
OR INCREASE

Simple Circuit Reads 
Per Cent Voltage Change

They can be set to close
r I TO AUX 

I CONTROL

Phase Shift Must Be 180 Degrees 
To "Measure Gain of Operational 

Summer"

ELECTRONIC DESIGN • September 30, 1959

120 VOLTS AC AVAILABLE 
BETWEEN CENTER ANU 
EACH ENa

NOTE: 
AUXILIARY RELAY COIL TO BE 
SUCH THAT IT WILL OPERATE

at any value of D-C from 5 to 50 microamps, or a comparable 
millivolt span of 10 to 100 ... and will handle 100 milliamps at 
120 volts A-C or D-C.

For full information, or for the address of your nearest 
distributor, contact your local Weston sales office... or write to 
Daystrom-Weston Sales Division, Newark 12. N. J. In Canada: 
Daystrom Ltd., 840 Caledonia Rd., Toronto 19, Ont. Export: 
Daystrom Inti., 100 Empire St., Newark 12, N. J.

MICROSWITCH
NORMALLY OPEN

1000 MFD r 
OR LARGER ! 
TO VARY I 
PULSE TIME| In breadboard circuits, t\e 1092 makes it unnecessary to pin

point electrical operating Values through elaborate canulations 
or measurements. A singleY movable contact adjuster A pro
vides variable and accurately repeatable settings. In production 
equipment, the 1092 eliminate* the need for stocking a variety 
of relays. \ •

Model 1092’s contain built-in reset mechanismsA and chatter

-o OUTPUT 
¡80°

I « 4 RPM 
• ’CLOCK 
Uj MOTOR 
CAM —x

Adjustment of a variable capacitor across 
either Z, or Zf, and adjustment of Ra allows 
the phase shift of this operational amplifier 
to be brought to exactly 180 deg. Then the 
closed loop gain equals the ratio Rb/Ra-

1 AUXILIARY 
| POWER 
j RELAY

MICROSWITCH 
I NORMALLY CLOSED

A simple technique may be used to adjust the 
phase shift to exactly 180 deg. If Z( and Z/ are 
both resistors with stray capacitance, the respec
tive phase shifts may be equalized by adjusting a 
variable capacitor across one of the components.

Successive adjustment of the variable capacitor 
and resistor Rn for minimum null can bring the 
phase shift to 180 deg. Then the resistor ratio 
Rb/Ra equals the amplifier closed loop gain.

R. Nitzberg, Engineer, Defense Electronics 
Div., General Electric, Ithaca, N.Y.

ABOVE 90 JU. A DC 

As a Direct Current Relay

“Measure Gain of Operational Summer,” pub
lished in Ideas for Design of July 8th, is based 
on an assiunption which is not always valid.

The assumption that the output is exactly out 
of phase with the input allows one to use the 
decade resistor ratio Rb/Ra as the closed loop 
gain of the amplifier.

This assumption requires that the Z compo
nents are pure resistors or capacitors, or that they 
are networks whose phase shifts are matched. If 
this is not true, the resistor ratio at the null point 
is not equal to the closed loop gain and the error 
is a function of the difference between the actual 
output phase shift and 180 deg.

PHOTOCELL, THERMOCOUPLE 
OR OTHER SUITABLE 
DC CONTROL SOURCE

MODEL 1092 f

120 V
60 OCLES WITH r2 "* SERIES

SIGNAL * 
INPUT

In circuit design work it is desirable to have a 
device which can read the change in power sup
ply voltage directly as a percentage change. The 
cost should be low7.

I auxiliary
D. INDICATING

SOURCE

----------------------- 1 MODEL 1092/ 
MOVING COIL

As an A-C Voltage Relay
120 VOLTS AC

In a Sensing Control Circuit

L —---------- j AUXILIARY
INDICATING 

AC MILLIAMMETER
LOW CURRENT UP TO 9 MA 

As an Alternating Current Relay
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The figure shows a circuit which can read per
t ntage on the high scale, 0 to 50 per cent with 
a curacy of 2.5 per cent, and on the low' range, 
() to 10 per cent, w ithin 1/2 per cent accuracy.

Rl and R2 form a voltage divider and draw 
(>iough current so that meter loading is small. R3 
and CR1 form a voltage reference.

Choosing a low voltage Zener helps to prevent 
serious nonlinear effects. R3 zeros the meter for 
different Zeners.
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Line voltage percentage change reads out directly 
with this simple circuit.

Here’s how the circuit works: If CR1 is a four 
volt Zener, R2 is adjusted so that the level at 
point A is 4 v with a 10 v input to the circuit. 
If the input swings high, say 50 per cent, point A 

I rises to 6 v, leaving a net voltage drop of 2 v 
I across A-B. Ihe R4 is adjusted for a full-scale 
I reading of 50 pa.

A lower percentage meter reading is achieved 
by shorting R4 and adjusting R5 for full-scale 
reading with a smaller voltage variation.

The potentiometers will have to be readjusted 
I for different line voltage references.

William T. Rhoades, Member Technical Staff, 
Hughes Aircraft Co., Fullerton, Calif.

ve a
sup- 
The

Ultra-simple crystal oscillator suitable for wide tem
perature range. Emitter currents are stabilized with de 
eedback and are insensitive to changes in leakage cur- 
ents and beta.

McKenny W. Egerton, Engineer, Hoover Electronics, 
imonium, Md

+6V

handling capacity 
of the new
Westinghouse

transistor!
Greater than 99% efficiency when used to handle 1.5 kw of 
power in a low-frequency DC switch! Power loss is only 
10-15 watts when handling 1.5 kw. That’s just one of the 
impressive specifications established by a remarkable new 
semiconductor device—the Westinghouse Silicon Power 
Transistor.

This Power Transistor is remarkable in other ways, too...

• It is the first power transistor available in voltage 
ranges above 100 volts.

• It has power dissipation capability of 150 watts made 
possible by the low thermal resistance of .7°C/watt.

• It can operate at higher temperatures than germanium 
(150°C., compared to 85°C).

• It has astonishingly low saturation resistance—less than 
.5 ohms at 5 amperes and .75 ohms at 2 amperes, an achieve
ment made possible through extensive research and de
velopment of hyper-pure Siemens-Westinghouse Silicon.
• It is 100% power-tested under actual maximum rated 
specifications before leaving the plant.
• It is encapsulated in a rugged, all-welded case.
HERE ARE A FEW OF THE APPLICATIONS . . .
• Inverters and converters • Data processing circuits • 
Servo output circuits o Series regulated power supplies • 
As a low frequency switch • In class A amplifiers.
Available in 2 and 5 ampere collector ratings in production 
quantities now. For complete specifications and details, 
contact your local Westinghouse representative.

youcANBlSURE.iFrTsWcStin^hoUSe

Westinghouse Electric Corporation, Semiconductor Department ' r Youngwood, Pa.
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PATENTSsolve
YOUR LOGIC CIRCUIT
PROBLEMS WITH
EPSCO'S NEW

ACTUAL SIZE

COMPONENTS

/

1

t

Generator!

*1260.00±0.15 db.

AVAILABLE CIRCUITS

SPECIFICATIONS
up to 400 KC

0.7 M»ec max
1.5 M»ec max

Specifications: In two ranges—0.5 MC to 400 MC 
and 275 MC to 1200 MC—with center at any 
frequency from 500 KC to 100 MC and with sweep 
widths as broad as 400 MC and as narrow as 100 
KC. The RF output is Act within ±0.5 db at full 
sweep width up to 800 MCS and ±1.5 db from 
800 MCS to 1200 MCS. When using sweep widths 
as narrow as 20 MCS flatness is approximately

Frequency Ranges...,

Switching Times
Diode Logic............ .
Transistor Logic....

Signal Voltage Levels

(

t

Write today for on the spot demonstration 

of Jerrold 900A !

UNIQUE STARTER KIT now avail
able — practical, economical in
troduction to TDC's . . . contains 
wide variety of units allowing ap
plication to large number of logic 
circuits. Write EPSCO, Inc. Com
ponents Division, 275 Massachu
setts Ave., Cambridge, Mass.

± 1 8 volts, d-6 volts

Temperature Range
- 55°C to 4 75°C

Typical Epsco TDC system application

Flip-Flops and Counters
Diode AND Gates
Diode OR Gates
Nor Gates — An Epsco Exclusive
Parallel Gates
Cascade Gates
Inverter Amplifiers
Non-Inverting Amplifiers
Emitter Followers
Power Drivers
Delay Multivibrators
Pulse Shapers
Level Converters
Neon Indicators
Incandescent Indicators
Blocking Oscillators
Level Shapers
6, 12, 18 volt Power Supplies 
Clock Multivibrators (0-200 KC)

Coming soon complete 1 mc. logic circuit family 
and we're adding others all the time

COMPONENTS
CIRCLE 32 ON READER-SERVICE CARD
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«RRíiin j l U L L
ELECTRONICS CORPORATION • Industrial Products Division

Dept. TED 48, The Jerrold Building, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Li-nited

Export Representative: Rocke International, New York 16, N.Y.

CIRCLE 33 ON READER-SERVICE CARD
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Branched Coaxial Waveguide Structure 
Patent No. 2,896,075. Lloyd A. Addleman. 
(Assigned to Sylvania Electric Products 
Co., Inc.)

This patent describes how the hetero
dyne signal may be taken out from a 
broadband crystal detector which is flat 
from 1 to 12 kmc.

Available now ... a complete 
line of fully encapsulated high- 
loading TRANSISTOR DIGITAL 
CIRCUITS ... plug-in components 
to give you true reliability at 
very low cost. Epsco TDC's save 
you engineering time . . . slash 
space requirements... provide 
flexible, compatible operation.

Center conductor 18a of the coaxial de
vice is tapered to support crystal 22 and 
to maintain constant impedance over the 
pass band. The signals to be mixed are in
serted by means of connectors 12 and 14. 
The beat signal is coupled out by a direct 
connection by means of a very fine wire 
28, for example, No. 36 AWG “Advance” 
high resistance alloy.

This high resistance makes the con
nector a very high impedance so that very 

• Save Time and Space
• Cut Costs
• Permanent Encapsulation
• Vibration-Moisture Resistant
• Field Proven Circuits
• Low Power Requirements
• High Loading
• Completely Compatible
• In-Line or Tube Socket 

Mounting
• Easy-Access Test Points

The industry's most versatile Sweep

900A Sweep Generator 
Covers the Range of 

Three Regular Instruments!

Covers all your needs from Vt MC to 1200 MCS for 
IF’s, radar, video, telemetering, communications.

little reactance at operating frequency i‘ 
inserted into the guide. The broadbant 
characteristics are retained and the low 
frequency signal is easily removed.

Transistor Phase Discriminator
Patent No. 2,897,379. James G. Hinsdale 
(Assigned to Lear, Inc.)

A semiconductor power amplifier de
livers current to either one of two load 
impedances according to whether the 
control signal is in phase or out of phase 
with a reference signal. The improvement 
over prior circuits consists in the use of a

400 m

±0.5*

• HIGH OUTPUT!
25 volt RMS on VHF—.5 volt RMS on UHF

• WIDE SWEEP WIDTHS!
VHF—100 KC to 400 MCS
UHF—100 KC to 40% or more of C.F.

• FLAT OUTPUT!
Flat to ±.5 db on widest swoop width
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single transistor circuit; other circuits 
required at least two matched transistors.

Transformer 20 delivers power to the 
loads Zi and Z2 through back-to-back for
ward conducting diodes 26 and 28. When 
the emitter pnp transistor 10 is positive 
with respect to the base, the transistor 
conducts, effectively connecting the junc
tion point of the loads to transformer 
midpoint 16.

Suppose the relative phase of signal 
and reference voltage causes diode 26 to 
conduct. Current flows through Zi exclu
sively. When the reference voltage 
changes phase, Z2 conducts. Since the 
transistor impedance varies with the ap
plied signal, the phase discriminator am
plifies the signal voltage.

-V
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Strophotron

Patent No. 2,897,393. Stanley A. Iorio. 
(Assigned to Sylvania Electric Products, 
Inc.)

Improvement in strophotron efficiency 
is obtained by orientating the plane col
lector so that it is perpendicular to both 
the magnetic and electric vectors. Elec-

trons now strike the collector normally 
and are collected on both sides. In con
ventional strophotrons, electrons travel 
parallel to the collector surface and there
fore few electrons are collected.

As shown in the illustration, the col
lector 30 is located midway between the 
hyperbolic accelerators 10 and 12 and 
reflectors 18 and 20 as well as perpen
dicular to magnetic field H. Electrons 
emitted from cathode 34 drift to the col
lector in a path which is a trochoid in one 
plane and a damped sine wave in the 
plane normal to the first plane. Collector 
30 receives the electrons on either sur
face.

CONCEPT
IN

2 BLOWERS

STANDARD

959

10xp = J»R*L

I .001x|

This enigmatic equation was invented to emphasize that 
JRL instruments permit measurements ten times as precise 

as those possible with other currently-available "precision” 
equipment. Model RVD-105 Relay-Operated Voltage Divider, 

for example, permits automatic or manual conversion 
of digital data to analog equivalents with an accuracy of ten 

parts per million. (1, 2, 2, 4 binary-decimal code is 
standard, but any desired code can be furnished). The 

built-in high-speed relays can also be programmed for rapid 
synthesis of resistance values, ratios, voltages, or currents, 

with the same high resolution and accuracy. 
Price, $1280. Write for bulletin L-59-3.

RESISTOR NETWORKS. INC., A DIVISION 0F

JULIE RESEARCH LABORATORIES, INC.
556 West 168th Street, New York 32, N. Y. LOrraine 8-8700

CIRCLE 34 ON READER-SERVICE CARD
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Flange 
location 
anywhere at no 
additional cost.

3 TIMES 
THE

1 i
RESEARCH INC.

Introduces 
New Series HP and HF

Now you can select a mounting flange location 
to best suit your application. Complete tooling 
available for either square or round flanges with 
a choice of hole size and positioning. AC or DC 
Motors, up to 22,000 RPM.

PERFORMANCE
Yes, up to 3 times the 
pressure at comparable 
flows of similar units, 
or the same performance 
at a 15% speed 
reduction. Change your 
design thinking now.

Sales Engineering Staff for full information.Consult our

DEAN & BENSON RESEARCH
Division of Benson Manufacturing Co., Kansas City 1, Mo.

CIRCLE 35 ON READER-SERVICE CARD
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PATENTS
Linear Deflection System

Patent No. 2,890,381. John Sinnott. (As
signed to Hazeltine Research, Inc.)

A pickup coil in the output of a pen
tode amplifier is combined with an inte
grating- network to linearize the sweep in 
a magnetic deflection cathode ray tube 
indicator.

The applied rectangular waveform is 
integrated in amplifier-shaping network 
35 to generate the sawtooth voltage wave-

36 X 30.a

>30

IS, 19. 30
RECTANGULAR ♦'W' 

SIGNAL GENERATOR^ ,

24

•ÂgI ^amplifier0)
>network4 ¿

l'34ï

to linearize the sawtooth voltage wave
form.

Phase Shifter

form w hich is applied to the control grid 
of pentode amplifier 18. A linear current 
How s in deflection coil 20 and part of the 
magnetic flux couples to pickup coil 22. 
T he rectangular voltage dev eloped across 
the pickup coil is fed back degenerativeh

Patent No. 2,897,459. Louis Stark (As
signed to Hughes Aircraft Co.)

Adjustable coupled helices cyclically 
shift the phase of the rf energy fed to the 
dements of an antenna array so that the 
radiator may scan a region of space. In 
the spectrum range of 100 to 1000 me, the

40 KV at 3 amp.
The ripple frequency of this unit is extremely low due to 

a full wave 6 0 power supply. The model shown here is a 
130 KVA, 3 phase unit and can be furnished with either askarel or 

ordinary transformer oil.—This unitized power supply is just 
one of many special transformers and equipment 

that are custom-built by NOTHELFER.

Each NWL DC Power Supply is tested for core loss, polarity, 
voltage, corona, insulation breakdown and aging characteristics 

and must meet all customer’s requirements before shipment. 
We shall be pleased to quote you up to 300 KV and up to 500 KVA, 

depending on your individual requirements.

Casing & Wiring manufactured by 
Research-Cottrell, Inc.
Bound Brook, N. J. NWU

WHAT DOES
GOOD DESIGN MEAN IN A
RACK CABINET
The function of a metal rack cabinet is to 
accommodate most effectively the instruments 
it houses. Chassis and components 
should be stably anchored, well protected and 
readily accessible for maintenance and repair.

Falstrom Standardized rack cabinets 
are manufactured from 
stock tools and dies and ■■■ 
easily adaptable to your 
individual specifications 
at truly economical cost. L

ESTABLISHED 1920 Write, wire or telephone 
for complete information.

NEW'

SAY: NO-TEL-FER

NOTHELFER WINDING LABORATORIES, INC., P. 0. Box 455, Oept.ED-9,Trenton, N. J. 
(Specialist* in custom-building)

CIRCLE 36 ON READER-SERVICE CARD

FALSTROM COMPANY 
171 Falstrom Court Passaic. N J PRescott 7 0013
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phase shifter has advantages of size, sim
plicity and efficiency of operation when 
compared to waveguide devices.

A double-ended trombone helical 
phase shifter is shown. Its operation is 
evident from the equivalent network. 
Energy coupled to input travels along 
helix 64, transfers to section 14 and 
travels along helix 6'2 to output 1. In like 
manner, input 2 travels along line 64 
through section 14 and output 2 is con
nected through line 62. As the trombone 
is caused to slide, one wave energy path 
shortens as the other path lengthens so 
that the corresponding phase changes.
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ANOTHER FIRST...

BASIC 
MOTOR

WWW
A.C. TIMING MOTOR
Thinner.., Quieter...
More Reliable... More Versatile

FINGER-THIN ...
Only 9/16 Inches Short... Only 1% Inches 
in Diameter . . . very compact . . . reduces 
the size of your equipment.

WHISPER-QUIET. . .
Strictly an electrical motor . . . practically 
noiseless ... no rattling of gears or ratchets.

HIGH TORQUE . . .
14 oz. inch at the rotor with an instantaneous 
start and stop ... requires only 214 watts ... 
can replace larger motors in recorders, con
trols and telemetering equipment.

HIGHEST RELIABILITY...
Longer life ... no one-way gears or ratchets 
to fail . . . provides millions of operations 
without any trouble.

Send for Special Illustrated 
Bulletin , 1 WH MO-806

W1AYD0N
11 J NORTH HM STRUT 

WATERBURY 20, CONNECTICUT
Cuttom Dotign t Manufacture Of Electronic 

And Electro-Mechanical Timing Device«

SPECIFICATIONS
Standard Voltage Ratings:

6, 12, 24. 115, 230 Volt*
Frequency:

60 CPS Standard
25. 50 CPS Available

Power Input: 2.5 Watts
Maximum (60 CPS)

BASIC MOTOR
Weight: 4 ounces 
Speed: 300 RPM 
Torque: *4 oz-in. 
Length: 9/16 inch
WITH INTEGRAL SEAR TRAIN
Weight: 5 ounces
Speed TOO RPM to 1/6 RPH
Torque: 30 oz.-in. @ 1 RPM 
Length: % inch

inch
saves space

2 NEW Chassis-Trak Slides

NEW
slide . . .

W£IV . lightweight, 
extra-thin slide

Engineering progress at Chassis-Trak, 
keeping pace with the equipment mounting 
needs of the electronics industry, has re
sulted in two new slide designs. They are:

134-inch slide
Ideal for light-duty slide applications— 

loads up to 50 lbs. Chassis-Trak "pencil 
thin” design plus an overall height of only 
1.687" saves cabinet space, permits easy 
mounting without cabinet modification. 
Cadmium-plated cold-rolled steel construc
tion Phenol epoxy coating provides per
manent dry lubrication. Tilt and non-tilt 
styles in eight standard lengths—10, 12, 
14, 16, 18, 20, 22 and 24 inches.

For further information contact:

Lightweight slide
Newly developed model for special 

equipment mounting problems. Exception
ally compact (1" high, W wide), yet 
supports up to 150-lb. loads. Saves space 
without sacrificing heavy-duty strength. 
Low in cost, easy to install. All stainless 
steel construction. Precision roller and ball 
bearings for effortless operation.

Check with Chassis-Trak engineers for 
the solution to your rack or cabinet appli
cation. Slides available in tilt, non-tilt, and 
tilt-lock models. Supports up to 275 lbs.

525 S. Webster, Indianapolis 19, Indiana
CIRCLE 39 ON READER-SERVICE CARD CIRCLE 40 ON READER-SERVICE CARD
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actual size

RTFR® S\ 
PISTOL cc i, CONN 
194 ANO ■

For complete specifications, write: 
Aircraft Components Division, 
The Bristol Co., 
150 Bristol Road,
Waterbury 20, Conn. o to

♦ Excellent tracking
• Miniature size

• Phase stability with temperature
• High vibration rating

• High contact rating
* Longlife • Reliability

• Versatility

Also available in...
• 2 Hole flange
• 4 Hole flange
• Side mounting

BRISTOL 

miniature
DPDT
chopper

nniCTAI FINE PRECISI0N instruments Dltlw I UL FOR SEVENTY YEARS
CIRCLE 41 ON READER-SERVICE CARD

RUSSIAN TRANSLATIONS

Transistorized
DC Millivoltmeter

K. B. Karandeev, 

M. G. Mizyuk and 

N. I. Smirnov

Fig. 1. Block di
agram of de milli
voltmeter.

This transistorized de millivoltmeter has the 
following features:

■ A measurement range from several microvolts 
to one volt
■ An input impedance not lower than 1 meg
■ An error not exceeding 2.5%
■ Direct reading
■ Battery power

Fig. 2. Complete schematic of de millivoltmeter.

(6
Fig. 3. Errors due to 
variations in the sup
ply voltage.

fOmV 
3mV^ 
'Irrida

^fOOmV

300mV 
G&kJOOOmV
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97.

Fig. 4. Errors due to 
variation in the am
bient temperature.

High Energy Resistor Delays Fuse Opening- 
Collins Radio uses GLOBAR0 resistor to handle

short-time overload

■ Constancy of readings from —20 to -j- 60 C
■ Small dimensions, low weight
■ Sufficient mechanical and vibration strength

A block diagram of the instrument is shown in 
Fig. 1. The input voltage is Vi; it is nulled by the 
voltage drop produced across feedback resistor R 
by the output current i2. It may be shown that

_______ e_______
R (1 + 1/0x02 Km)

A unique application of a globar 
high energy resistor is made in a 
radio power supply unit manufac
tured by Collins Radio, Cedar Rapids, 
Iowa. The resistor is used for delay
ing the opening of a fuse under a 
short-time overload current condition.

Requirements are rigorous. The 
resistor has to be capable of handling 
21 amps for 3 seconds (140 times 
rated load) and 10 amps for 5 seconds 
and must not arc, burn, char or 
change in resistance by more than 
±5% when subjected to 5 seconds of 
the specified overload currents for 5 
cycles on with 5 minutes off. It must

where = rv/(rv + + R) + R),
02 = R/(rout + r + R), and K«, is the 

dc amplifier gain at no load, expressed in terms 
of the conversion, rectification, and ac-gain fac
tors of the amplifier (Ke, Kr, and Kac).

Km = ^iKcKacKr

If the gain is sufficiently large, 0i02K »1 and 
the current in the meter becomes i2 « e/R, i.e., 
the meter scale can be calibrated in terms of the 
measured voltage and can be made linear. The 
range can be switched by including the set of 
resistances B.

The error in this instrument caused by changes 
in its parameters is given by the following equa
tion:

CIRCLE 712 ON READER-SERVICE CARD

CERAMIC IGNITER for oil and gas burners 
A development of high temperature resistors

- = I A0l/01 + A02/02 + A Koo/Koo
\ 1 H- 0102 Km

+ ^ + v!) 100% 
it Ci J

It is seen that by making AR/R small (use of 
manganese wire) and by making the meter error 
kci/ci small, the accuracy can be made quite 
liigh. The use of large gain will make the factor 
1 + Pi 02 K «large and reduce the error further. 
This feedback factor also reduces the null drift.

The complete schematic is shown in Fig. 2. 
Figs. 3 and 4 show the errors due to variations in 
the supply voltage and the ambient temperature.

This article was abstracted from the Soviet 
journal Instrument and Measurement Engineer
ing, No. 2, March-April, 1959.

The versatility of silicon carbide 
for high temperature resistors is fur
ther demonstrated by its application 
as a ceramic igniter for fuel oil and 
gas furnaces.

Conventional igniters utilize either 
a hot wire, which has a relatively 
short life, or a spark discharge sys
tem, necessitating a high potential 
transformer.

Requirements for the ceramic ig
niter were that it should operate 
directly from 12, 24 and 115 volt 
sources, have high stabilty, be inex
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operate continuously under 35 watts 
loading for 1,000 hours in a room tem
perature ambient, the resistance 
change being not more than 10%.

A globar Type SP resistor, 3*4" 
long, %" O.D. and %" I.D. is used. 
This resistor will operate continuously 
in ambients up to 1,000° F. It is sup
plied with metalized ferrule type ends 
for fuse clip mounting. For informa
tion on globar resistors for similar 
high temperature, high energy appli
cations, write to Globar Plant, Refrac
tories Division, Dept. E DR-99. The 
Carborundum Company, Niagara 
Falls, N. Y.

pensive and effective for up to 25,000 
cycles of operation. A composition 
similar to that of the globar Type SP 
resistor proved to be the answer. By 
varying resistivity, operation is pos
sible on any of the desired voltages.

To alert electronics engineers, the 
success of this application may sug
gest the many possibilities of utilizing 
similar resistors in high temperature 
circuits with ambients up to 1,000° F. 
Terminals which can be spot-welded 
or brazed into circuits have been de
veloped. Prototypes of such resistors 
are now actually being evaluated by 
several customers as potential com
ponents for missiles and other critical 
applications.

Technical assistance and informa
tion can be secured by writing to 
Globar Plant, Refractories Division» 
Dept. EDC-99. The Carborundum 
veloped. Prototypes of such resistors 
Company, Niagara Falls, N. Y.
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Matched or Compression Seals?
Which metal-to-glass combination 
should you choose for packaging 
rectifiers and other housings?

Two types are available. The first 
type is represented by kovar® 
matched seals in which the identical 
thermal expansion characteristics of 
kovar Alloy and borosilicate hard 
glasses result in a fused hermetic 
bond. Since kovar has about the same 
expansivity as silicon and germanium, 
stability in operation is assured. The 
second type is represented by the 
compression seal which relies on dif
ferences in contraction between glass 
and metals, like mild steel, to provide 
a tight joint.

Both types give excellent service 
depending upon the design and appli
cation of the unit. Compression seal 
applications are often those where 
the use of heavier metal parts is ad
vantageous.

Among other advantages, kovar 
“top hats” have special value as high 
voltage seals. The insulating glass 
does not need to be contained within a 
compression band and thus can be 
extended for higher flash-over volt
age ratings.

For help in your choice of seals, 
write Latrobe Plant, Refractories 
Division, Dept. EDS-99. The Carbo
rundum Company, Latrobe, Pa.
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NEW BULLETIN DESCRIBES FIXED 
NON-INDUCTIVE CERAMIC RESISTORS

Gives data on 
Types A, B, and 
CX resistors 
recommended 
for general- 
purpose appli
cations in elec
tronic and elec
tric power cir- 

b of sizes, shapes
and compositions provide desired 
resistivities and watt ratings. For 
a copy, write: Globar Plan* ” ° - 
{factories Division, Dept. EDR-99.
The Carborundum Company, ma
gata FaUs, N. Y. CIRCLE NO. 714

CERAMIC PARTS ANO METALLIZED ASSEMBLIES GLASS-TO-METAL SEALS KOVAR ALLOY CERAMIC RESISTORS VARISTORS THERMISTORS 
CIRCLE 712 THROUGH 715 ON READER-SERVICE CARD



To Solve ANY Problem I
in NOISE and VIBRATION

Measurement ■
There is a Instrument

The Type 1555-A Sound-Survey 
Meter (illustrated) is the basic in
strument in GR’s sound and vi
bration measuring instrumenta
tion line.

The sound-survey meter is 
simple, portable, self-contained 
and easy to operate. In many 
cases the complete answer is 
readily obtained with this meter 
alone, its accuracy meets 
American standards.

Price: $150 00.

For comploto information on thin 

and tho many othor imtrumontt 
in tho G-R lino write for tho Sound Bui lotin

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Broad Avenue at Linden. Ridgefield. N J NfW YORK ARCA 1000 N Seward St IOS ANGEL» 18 
8055 13th St.. Silver Spring. Md WASHINGTON. O. C. 1150 York Road. Abington. Pa PHILADELPHIA 
1182 Los Altos Ave . Los Altos. Calif SAN FRANCISCO 6605 W. North Ave . Oak Park, III CHICAGO

In CANADA: 99 Floral Parkway TORONTO IS
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Wedge Lock
BAND CLAMP
TWO-POSITION 

WEDGE PERMITS 

ADJUSTMENT FOR 

TEMPORARY ASSEMBLY . . .

Patent 
Pending

GERMAN ABSTRACTS
E. Brenner

Ferrite Isolators

Wedge 
In 
First 
Position

Wedge 
In 
Locked 
Position

BUT ...

ONCE 
IT'S LOCKED, 

YOU'VE GOT 

TO CUT IT LOOSE

• Another Weckesser “first” • Just introduced at the 
I.R.E. Show • First practical band clamp that locks 
and holds permanently • Solid DuPont Zytel 101 
(Nylon) • Easy assembly with screwdriver or forked 
tool-One size for cable diameters Ya" to 1’4*
Send for free »ample» and bulletin

See us at Booth 16 NEC Show—Chicago

5703-05 Northwest Highway • Chicago 46, III.
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ISOLATING ELEMENTS which have a ratio 
of reverse to forward attenuation up to 150:1 

can be constructed using ferrite and ceramic 
strips in a rectangular waveguide (Fig. 1). More
over, the device may be made temperature insen
sitive.

Defining the damping in the reverse and for
ward directions as a+ and a_ respectively, a 
practical figure of merit for the directional device 
in a given frequency band is:

V - a+/a.
Typical curves showing the dependence of this 

figure of merit (V) on the reverse attenuation per 
unit length (a+/l) are shown in Fig. 2 for various 
geometrical arrangements and ferrite materials; 
the addition of ceramic strips increases V. Curve 
four (Fig. 2) shows this effect using ceramic ma
terial with a relative dielectric constant 40.

The cross-sectional dimensions of the ferrite 
strips may be chosen* to make the gyromagnetic 
resonance frequency independent of temperature 
(See German Abstracts, Electronic Design, Aug. 
5, 1959, p 100). Since, however, the slope of the 
reverse attenuation vs. frequency curve varies un- 
symmetrically with temperature, bandwidth con
siderations indicate choice of dimensions such that 
a small resonant frequency temperature variation 
is tolerated. Equal temperature variation at the 
upper and lower limits of the frequency band can 
then be achieved through correct choice of 
dimensions.

In Fig. 3, curves of a+ as a function of frequen
cy at two temperatures are shown for a 4 kmc 
isolator.

In the original paper, in addition to the 4 kmc 
isolator, a 6 kmc and a 7 kmc model are described 
in detail.

Abstracted from,an article by J. Deutsch, W. 
Haken and Chr, V. Haza-Radlitz, Nachrichten- 
technische Zeitschrift, Vol. 12, No. 7, July, 1959 
pp. 367-370.

See “Improved Rectangular Waveguide Resonance Iso
lators” M. T. Weiss, IRE, Trans. MTT 4, (1956), p 240.

\xFERRITE STRIP
/____ - x CERAMIC STRIP

x

Fig. 1. Ferrite and ceramic strips in a wave
guide.

300!

2100

ui œ

80

60-
50-
40

30

FREQUENCY 
BANDWIDTH

7- 8 kmc 
300 Me

.GY WITH 1 
\ceramic

STRIP

1500N4- -Il II ®

1 4 6 8 ZÌO Ï2dhfcmÙ
REVERSE ATTENUATION ?

Fig. 2. Figure of merit as a function of reverse attenua
tion. The materials, 1500N4 and GY, are German 
trade designations.

REVERSE

FORWARD

4,2 Kmc W

Fig. 3. Attenuation characteristics of a 4 
me isolator.
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Unsymmetrical
Push-Pull Stage

kmc 
Me

An unsymmetrical push-pull stage

only CMC makes a

solid state
MMIC 
RIP

Ib/cmU

enua- 
ïrman

ERSE

WARD

4

FEEDBACK may be used in tlie unsymmetrical 
output stage, shown in the Figure 1, to reduce 

the output impedance without affecting the sym
metry of the output waveform. Tn this circuit, the 
first triode is not used for the generation of 
symmetrical driving waveforms but is considered 
part of the “upper” push-pull section.

The distortion in practical examples, for the 
unsymmetrical circuit, is only slightly more than 
for the conventional circuit. In class-A operation, 
the third harmonic distortion is less than in the 
conventional circuit while the second harmonic 
distortion is increased.

Although the values of the feedback resistors 
Rq and Rm can be calculated, adjustment can be 
made experimentally. The output transformer is 
replaced with two coils and with a small signal, 
the large Rm (about 50K) and Rq (200K) controls 
are adjusted for symmetrical output. Next Rm is 
adjusted until the desired low output impedance 
is obtained (e.g. the output amplitude is not 
changed when the output is shunted with, say 
£00 ohms). Finally Rq is readjusted for symmetri
cal operation.

In the original paper, the small signal equiva- 
! *nt circuit as well as large signal calculations and 
’esults are given.

Abstracted from an article by H. Voelz, Elek- 
t onische Rundschau, Vol. 13, No. 7, July, 1959, 
pp. 242-442.

I
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DIGITAL PRINTER

The most versatile

Plug-in transistorized drive

6 digits standard.Printout 
capacity

Accuracy

Display time

Weight
Power 

requirements
Dimensions

Warranty

Price

determined by basic count
ing instrument.
0.2 seconds minimum, max
imum controlled by the 
counter.
60 lbs.
115 volts ±10%, 50-60 cps 
25 watts 
17" W x 8%" H x 16%- D. 
(Rack mounting available as 
option D.)
One year on electronics; 1.5 
million lines @ 4 lines per 
second on matrix; 10 million 
lines <g> 4 lines per second 
on printer assembly, or 1 
year, whichever occurs first.
$1350.00. Add $10.00 for 
rack mount.

CIRCLE 44 ON READER-SERVICE CARD

^400 CT-

digital printer 

ever made

* 4 lines per second printout * Takes 1-2-2-4 or 1-2- 
4-8 four line code * No stepping switches * Operates
from only 6 volt input * Parallel entry * Special 
options available including 10 line and analog output 
* 6 digit printout, up to 12 digits on special order * 
Rugged unitized construction * Completely compatible 
with CMC’s new solid state frequency-period counters, 
and other types of transistorized counting equipment.

For a demonstration of this remarkable new printer and complete 
technical information, call your nearby CMC engineering repre
sentative or write to us direct. Please address Dept. 19-A.

Computer-Measurements 
Company A Division of Pacific Industries, Inc. 

12970 Bradley Avenue • Sylmar, California

Phone: EMpire 7-2161

959 53
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Potinr Pending

New

Manufactured by

X-Band Propagation Beyond 
Line Of Sight

ELECTRONIC DESIGN • September 30, 1959

X-band tropospheric scatter measurements 
were made to determine the feasibility of a pro
posed 100-mile X-band link. The data and results 
are given for signal strength measurements up to 
77 miles. Short-time amplitude distributions were 
determined. The operational capability and re
liability of the 100-mile link is discussed, based 
on the results of the measurements. It was con
cluded that the increased gain necessary’ to meet 
the reliability requirements for the proposed 
X-band link would be prohibitive at the present 
time. Study of X-Band Propagation Beyond Line 
of Sight, Joseph W. Page and Herbert E. Whitney, 
Air Force Cambridge Research Center, Bedford, 
Mass., July 1958, 31 pp, Microfilm $3.00, Photo
copy $6.30. Order PB 140164 from Library of 
Congress, Washington 25, D.C.

Magnetron Traveling-Wave Tube

A transition between a coaxial line and a bi
periodic structure has been designed. Consider
able work has been done on an electron gun to 
achieve spiral motion of electrons in a hollow 
beam. Several possibilities have been investigated. 
In the most promising device, the spiral lens, po
tential energy is converted into rotational kinetic 
energy; the axial kinetic energy is not influenced 
by the lens. To investigate cross-field flow, an ex 
perimental tube which employs a spiral lens has

White, B-Red, C-Black, D-Brown, E-Green, 
F-Orange, G-Blue, H-Yellow, J-Gray, 
K-Violet, L-White translucent.

With an experienced staff of design engineers 
plus complete facilities for volume production 
of metal and plastic parts and assemblies, 
Ucinite is capable of supplying practically any 
requirement for fasteners, connectors, switches 
and other small metal and metal-and-plastics 
assemblies. Call your nearest Ucinite or 
United-Carr representative for full informa
tion or write directly to us.

Analysis Of Carrier Systems

In this report a modulation-equivalent method 
of analysis is presented which applies to carriei 
systems employing supprcssed-carrier amplitude 
modulation, such as ac analog computers, ac servo 
systems and ac control systems. The method pre
sented is based on the Laplacian transfer function 
of the system and its components. By means of the 
theorem of complex translation, the modulation
equivalent 2 by 2 transfer matrix of a transfer 
function is derived. The system can then be di
rectly analyzed with respect to the Laplace trans
forms of the modulating signals by means of 
matrix algebra. Rules and examples for the ma
nipulation of the modulation-equivalent transfer 
matrices are given. Analysis of Carrier Systems by 
Modulation-Equivalent Transfer Matrices, Hans 
H. Hosenthien, Army Missile Agency, Redstone, 
Ala., Mar. 1956, 58 pp, Microfilm $3.60, Photo
copy $9.30. Order PB 137668 from Library of 
Congress, Washington 25, D.C.

Designed for permanent assembly to printed 
circuit boards, these new test jacks by Ucinite 
are easily accessible to standard .080 test probes 
and eliminate the need for individual adaptor 
boards.

Simple, economical construction ensures reli
ability and reasonable cost. Gold-over-silver- 
plated beryllium copper contacts provide de
pendable, low-resistance connections. Nylon 
bodies are available in eleven standard code 
colors specified as follows: Part number 
(119437) plus letter suffix. . . A-Opaque

The UCINITE COMPANY
Division of United-Corr Fastener Corporation, Newtonville, Mass.



>een built. Bi-Periodic Magnetron Traveling- 
Vave-tube Study, J. Berghammer and F. Paschke, 
)avid Sarnoff Research Center, Princeton, N.J., 
ept. 1, 1957, 19 pp, Microfilm $2.40, Photocopy 
3.30. (Irder PB 135519 from Library of Congress, 
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Oscillator Circuits, I

Principles of nonlinear mechanics are applied 
to oscillatory systems of one and two degrees of 
Ireedom to determine a physical basis for their 
operation. The method of equivalent linearization 
is described briefly and is applied to these sys
tems. Starting from simple relations between 
power supplied by the nonlinear element and 
¡lower dissipated in the linear portion of the sys
tem, criteria for stability of oscillation are devel
oped in general terms. Theoretical Investigation 
of Oscillator Circuits, Norman R. Scott, Electrical 
Engineering Research Laboratory, University of 
Illinois, Oct. 1,1949, 33 pp. Microfilm $3.00, Pho
tocopy $6.30. Order PB 139945 from Library of 
Congress, Washington 25, D.C.
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Oscillator Circuits, II

The work during the period covered by this re
port has been devoted to an attempt to clarify 
the visualization of energy’ relationships in mul
tiple-oscillating systems and also to generalize the 
stability criteria. The notation used is the same as 
in the first report, and the equations and figures 
are numbered in sequence following the numbers 
of the first report. Theoretical Investigation of 
Oscillator Circuits, Norman R. Scott, Electrical 
Engineering Research Laboratory, University of 
Illinois, Urbana, Jan. 1, 1950, 14 pp, Microfilm 
82.40, Photocopy $3.30. Order PB 139946 from 
Library of Congress, Washington 25, D.C.
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Oscillator Circuits, III

In extension of previous work, this report con
siders first a question of the stability of two simul
taneous oscillations and then a generalization of 
the single-loop oscillator, as exemplified by a 
tuned-plate oscillator. The major part of the re
port is devoted to the question of frequency sta
bility. The effect of amplitude perturbations on 
*he emitted spectrum is considered first, and then 
the problem of instantaneous variations of fre
quency as a function of operating voltages is at
tacked. Work is continuing on this latter phase of 
he problem. Theoretical Investigation of Oscil- 
ator Circuits, Norman R. Scott, Electrical Engi- 
leering Research Laboratory, University of II- 
inois, Urbana, Apr. 1, 1950, 20 pp, Microfilm 
>2.40, Photocopy $3.30. Order PB 139944 from 
library of Congress, Washington 25, D.C.
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'Scotch*' Brand Paper Tapes—like all "Scotch” 
Brand Electrical Tapes—are specially formu
lated for consistently high, electrical grade 
quality. It’s quality you can depend on . . . 
roll after roll.
All ''Scotch Brand Paper Electrical Tapes have 
"quick stick” adhesives for time-saving, neat, 
positive placement for assembly line methods. 
The thermosetting paper tapes have strong hold
ing power initially; when cured, holding power 
is almost doubled. Thermosetting also gives max
imum resistance to solvents and softening under 
high heat.

"Scotch" Paper Electrical Tapes are used for 
the construction of coils, transformers, and mo
tors; for both holding and insulating. They are 
compatible with most varnishes; do not become 
brittle under normal temperature operations. 
Both flat and creped backings.
3M’s nationwide sales and technical services— 
backed by the tape industry’s largest research 
facilities—are available to advise and assist 
you in utilizing "Scotch” Brand Electrical 
Tapes to improve your products or cut your 
production costs. Write on your letterhead for 
complete information.

FREE DESCRIPTIVE FOLDER covers electrical qualities and thermosetting character
istics of "Scotch” Brand Paper Electrical Tapes. The 3M Company also manufactures 
"Scotchcast” Brand Casting and Dipping Resins. Write for descriptive booklet. Address: 
3M Co., 900 Bush Ave., St. Paul 6, Minn., Dept. E AC-99.

REG. US FAT. OFF.

SCOTCH Electrical Tapes
BRAND "

"SCOTCH” ANO "SCOTCHCAST” AAE AtGISTCACO TAAOCMAAMS OY TH CO., ST. RAUL «, MIHH. CSAOATt »♦ RARK AVC., NSW YORK 1». CANAOAl LONDON, ONTARIO 

jyjlNNESOTA M1NING AND M*NUFACTURING COMPANY 

...WHERE RESEARCH IS THE KEY TO TOMORROW
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Transducerized Tank NT-1505 Generator G-15O1
Capacity: 5 gallons 200 watts

D

N
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the narda ultrasonics corporation

’most any mechanical, electrical or horological part or assem- 
bly you can think of—and clean faster, better and cheaper.

Generator G-601 
60 watts
A more powerful

o
6 < <

For custom-designed cleaning systems, write to our Industrial 
Process Division; for information on chemical processing appli
cations, write to our Chemical and Physical Process Division; 
both at the address below.

v

Transducerized Tank NT-602
Capacity: 1 gallon 

production-type unit, with a The lowest price in the industry for a tank of 
this capacity and activity. Gener
ator also will operate 2, 3 or 4 ¿ 
submersible transducers at one \| "Ilfat 
time, with just a turn of the load «rigJI- 
selector switch on the front panel. W W

special circuit and selector switch
permitting operator to alternate f Mf^M 
between two tanks, when items
being cleaned require different
solutions or a two-step process. W W

Narda SonBlasters offer the most complete line 
of lowest-cost mass-produced ultrasonic cleaners!

Narda’s mass-production techniques assure you the most 
complete line of ultrasonic cleaners at the lowest prices in 
the industry! From the smallest 35watt to the amazing 
2500-watt unit with a tank capacity of 75 gallons, Narda’s 
SonBlasters are available now—off-the-shelf—for immediate 
delivery. And with a full 2-year warranty besides!

What do you want to clean? Transistors, semi-conductors, 
other electronic, automotive, missile and avionic components, 
instruments, timing mechanisms—Narda’s SonBlasters clean

Generator G-202 Transducerized Tank NT-202 
35 watts Capacity: % gallon
An amazingly efficient, yet inexpensive, ultra
sonic cleaner. Duty cycle timer permits opera
tor to turn the unit on, set it, and leave; the 
SonBlaster will turn off automati
cally at the end of the cycle. Four
choices of timers —from 0-15 min. gr M MM 
to 0-120 min. Also available with-
out timer at slightly lower cost
(G-201). LLU

Generator G-25001 
2500 watts

s L

Transducerized Tank NT-5001 
Capacity: 10 gallons

Generator G-5001 
500 watts

Consult with Narda for all your ultrasonic requirements. The SonBlaster 
catalog line of ultrasonic cleaning equipment ranges from 35 watts to 
2.5 KW, and includes transducerized tanks as well as immersible trans
ducers which can be adapted to any size or shape tank you may now 
be using. If ultrasonics can be applied to help improve your process, 
Narda will recommend the finest, most dependable equipment available 
— and at the lowest price in the industry!

Generator features standby switch for longer life and load selector 
switch on the front panel to operate up to 8 submers- gw a abb 
ible transducers or 8 NT-602 or 2 NT-1505 transduc- jk 
erized tanks at one time. Larger tanks available on I 
special order. 1 WwaV

Submersible Transducer NT-605
Heli arc welded stainless case, hermetically sealed 
for safe, leak-proof immersion. Radiating face: 27 

sq. in. Effective plane of radiation: 40-50 sq. In. (approximately 10" 
x 5"). Effective cavitation of volumes up to 1200 cu. in. at 24 in. tank
height (5 gal.) and 2400 cu. in. at 48 in tank height (10 gal.). Bulkhead 
electrical fitting on back allows all wiring connections to be made on 
outside of tank. For use in any arrangement or location 
in any shape tank you desire to use. Also available— 4 MM 
model NT-604, identical with NT-605, except for pipe X I « 11 
thread instead of bulkhead fitting, permitting electrical ▼ 1-jlO 
connections inside of tank. I W V

56

625 MAIN STREET, WESTBURY, L.I./N.Y. 
Subsidiary of The Narda Microwave Corporation

No matter what you need in ultrasonic cleaning equipment, 
you’ll find Narda’s complete line-of production-size units have 
the quality, power, performance, capacity and appearance of 
cleaners selling up to three times their price! Write for more 
details now and we’ll include a free questionnaire to help 
determine the precise model you need. Address: Dept. ED-19.

Transducerized Tank 
NT-25001
Capacity: 75 gallons
Powerful unit drives the 
largest mass-produced 
industrial-size transduc
erized ultrasonic cleaning 
tank made! Also energizes 
up to 40 Narda 60-watt 
submersible transducers 
(NT-604 or-605). Capable 
of energizing tanks meas
uring up to 150 square feet 
of area by 2' or 3’ high.

’4360

High-Temperature Printed Circuitry, I

The findings of the program on high-tempera 
ture printed circuitry are summarized briefly, ant 
the several techniques for circuit fabrication art 
evaluated in the light of the 200 C temperatun 
specification for this year and the 750 C specifica 
tion for the coming year. The conductivity oi 
silver enamels has been found to remain high wit! 
silver contents as low as 26%. Platinum resistoi 
films were found to have a linear temperature co 
efficient of resistance from 28 to 500 C, with a 
change in resistance of 4-18% over this tempera 
ture range. Boron carbide thermistor films are 
stable in air above 750 C, but crack when tem
perature cycles between 200 to 300 C. Silicon 
carbide and zirconium carbide enamel resistors 
were successfully formed using suitable wetting 
agents. Irreversible increases in resistance were 
observed in testing vacuum deposited gold-pal
ladium resistors films to 500 C. Preliminary at
tempts to form aluminum oxide capacitor dielec
tric films are discussed. A simple method of at
taching lead wires to high temperature printed 
ceramic circuits using properly formulated enam
els is described. These connections function satis
factorily at least up to 750 C. High-Temperature 
Printed Circuitry, I. G. H. Young, C. H. T. Wil
kins, Mellon Institute of Industrial Research, Uni
versity of Pittsburgh, Pa., Sept. 1957, 41 pp, 
Microfilm $3.30, Photocopy $7.80. Order PB 
136579 from Library of Congress, Washington 25, 
D.C.
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High Temperature Printed Circuitry, II

Enamel resistors based upon molybdenum di
silicide (MoSi2) have been found to have excellent 
oxidation resistance at elevated temperatures. 
Vacuum evaporated gold-palladium resistor films 
from room temperature to 740 C are also under 
study. Two types of high temperature capacitors 
made were conducting silver enamel electrodes 
formed on opposite sides of a thin alumina sub
strate, and an air dielectric capacitor fabricated by 
means of enamel bonding techniques. High Tem
perature Printed Circuitry, G. H. Young, C. H. T. 
Wilkins, Mellon Institute of Industrial Research, 
University of Pittsburgh, Pa., April 1958, 31 pp, 
Microfilm $3.00, Photocopy $6.30. Order PB 
135871, Library of Congress, Washington 25, D.C.
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New Approaches to Printed Circuitry

Performance tests on vacuum evaporated chro
mium resistors and chemically deposited tin oxide 
resistors have been carried out. Silicon monoxide 
overcoating is effective in protecting glass-based 
chromium films to 300 C. Various overcoatings
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or higher temperature service and protection of 
eramic-based components have been tried with- 

■ >ut success. Quantitative measurements of corona 
harging characteristics of materials for use in 

making electrostatic printing masters have been 
lade. Performing Research On New Approaches 

io Printed Circuitry, Haloid Co., Rochester, N.Y., 
Sept., 1957, 27 pp, Microfilm $2.70, Photocopy 
$4.80. Order PB 135502 from Library of Congress, 
Washington 25, D.C.

Radome Discontinuities

The effects of radome discontinuities on an
tenna patterns are investigated. Several studies 
were made on specific rib configurations. From 
this work it was seen that: (1) a dielectric rib may 
scatter as much as or more energy than a con
ducting rib of the same size; (2) metal ribs may 
exhibit very little scattering when the electric field 
is perpendicular to the axis of the rib; (3) when 
a radome framework is composed of conducting 
elements about five wavelengths or more in 
length, there is no appreciable difference in the 
scattered fields whether the ribs are insulated or 
connected to each other at their ends; (4) the 
effects of small metal objects with size and ar
rangement typical of the bolts of a reinforced, 
plastic, geodesic radome are negligible. Effects of 
Radome Discontinuities on Antenna Patterns. An
tenna Laboratory, Ohio State University, Research 
Foundation, Columbus, Ohio, Aug. 1957, 46 pp, 
Microfilm $3.30, Photocopy $7.80. Order PB 
136557 from Library of Congress, Washington 25, 
D.C.
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Maximum Gain From Yagi Antennas

In conventional Yagi design, optimum perform
ance requires separate adjustments in a number 
of parameters: the array length and the height, 
diameter and spacing of the directors and re
Hector. By introducing the notion of a surface 
wave traveling along the array, it is possible to 
demonstrate the interrelation between these pa
rameters experimentally. The gain then depends 
only on the phase velocity of the surface wave 
which is a function of the height, diameter, and 
spacing of the directors) and on the choice of the 
reflector. Maximum gain for a given array length, 
lor any director spacing less than 0.51, can be ob
tained by suitable variation of the parameters to 
yield the desired phase velocity. A design proce- 
lure that provides maximum gain for a given 
irray length is presented. A New Method For 
Obtaining Maximum Gain From Yagi Antennas, 
H. W. Ehrenspeck and H. Poehler, Air Force Re
search Center, Bedford, Mass., Dec. 1958, 24 pp, 
Microfilm $2.70, Photocopy $4.80. Order PB 140142 
from Library of Congress, Washington 25, D.C.

THE HUMAN FACTOR in today's technology

Scientists have long been preoccupied with the techno
logical problems of Man and the Machine. The increas
ingly complex nature of advanced systems has created 
an urgent need to enhance man’s contribution to effective 
systems performance. The complicated nature of this 
relationship requires the skills of psychologists, social 
scientists, mathematicians, and engineers.
At Ramo-Wooldridge, human engineering, personnel 
selection, individual and system training, display design, 
and communications are successfully integrated into 
systems design and development by the technique of 
large-scale simulation.

11 RAMO-WOOLDRIDGE
P. 0 BOX 90534, AIRPORT STATION ♦ LOS ANGELES 45, CALIFORNIA

I • T a division of Thompson Hamo Wooldridge Inc.
Please irrite direct to advertiser mentioning ELECTRONIC DESIGN

Simulated inputs enable scientists to observe a system as 
it operates in a controlled environment and make possible 
the collection of data on performance, training, human 
engineering, maintenance, and logistics and support. 
Scientists and engineers use this data to assure the design, 
production, and delivery of a unified system capable of 
high performance and reliability.
Expanding programs at Ramo-Wooldridge in the broad 
areas of electronic systems technology, computers, and 
data processing have created outstanding opportunities 
for scientists and engineers. For further information con
cerning these opportunities write to Mr. D. L. Pyke.
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» both 
babies

Despite their identical appearance, those young innocents are barely 
fraternal. They are destined for fame, but along different Roads 

of Life.

for every lacing need .. • 
BEN-HAR LACING TAPES

operating points, biasing

switching is 
level is up 
he’s looking 
even wider
companion 
take just as

BEN-HAR "TEFLON® GLASS"-fibers 
are Teflon coated before braiding 
for unique non-slip action. Knots 
hold. No heat shrinkage. Chemically 
inert. Flame-proof. Non-absorbent. 
Color fast. Practically indestructible.

Low-Frequency Amplifiers

Alexander Schure, Editor, John F. Rider 
Publisher Inc., 116 W. 14th St., New York 
11, N.Y., 79 pp, $1.80.

The frequency band considered in this 
book ranges from 20 to 16,000 cps. Spe
cific problems encountered at the very 
low ranges are treated.

In a rather elementary’ fashion, the 
book clarifies the application of vacuum 
tubes as well as transistors to audio fre
quency amplifiers. The chapter on tran
sistor amplifiers covers a comparison of 
transistor characteristics, the establish-

Automation Cybernetics and Society

F. H. George, Philosophical Library, Inc. 
15 E. 40th St., New York 16, N.Y., 283 pp 
$1200.

The author’s aim is to study automa
tion in relation to the advancement of 
science and society. A study of automa
tion involves cybernetics, the science of 
communication and control.

Part Two, which presents chapters on 
communication theory, logic and ma
chines, computers and computations, and 
servo-systems, should be of special inter
est to engineers. Parts One and Three are

Both of these hermetically sealed prodigies are described in their birth 
certificates which you can get for the asking If you think the 50 mw., mag
netic latching, left-hand one is for you, ask for the Series 32 specs; if it’s the 
right-hand, "on-off' one you’re interested in, specify Series 33. Don’t try to 
go by looks — everything’s coining in crystal cans these days. BEN-HAR DACRON® - excellent di

mensional stability and heat resist
ance. Available plain, waxed, or 
synthetic rubber treated.
BEN-HAR NYLON-meets Gov. Specs 
MIL-T-713A. Flat braided nylon 
available in same finishes as above.

The little fellow on the right, on 
the other hand, offers a ready replace- 
nient suitable for existing equipment

The one on the left latches magnet
ically, eats only 50 mw. and works best 
in a circuit designed expressly with his 
characteristics in mind He’s also a few 
months older than his colleague, and 
has already made solid friends with at 
least one big military group. They like 
his particular combination of magnetic 
latching operation, high sensitivity, and 

ability to take 30 g’s 
of vibration to 5000 
cycles and 100 g 

juw shocks both on paper 
and in the flesh.

methods, and stabilization computations.
Other sections deal with principles oi 

amplification, low-frequency voltage am
plifiers, single-ended power amplifiers.

and push-pull power amplifiers. Specia 
emphasis is given to considerations un 
derlying the design of systems, in addi 
tion to the solution of design problems

where standard DPDT < 
needed and the signal 
around 200 mw. As such 1 
forward to making an 
circle of friends than his 
— especially since he can 
much vibration and 
shock and is put to
gether with exactly j 
the same care and high M 
class materials.

Bentley, Harris Manufacturing Co., 900 Barclay St., Conshohocken 3, Pa.
CIRCLE 50 ON READER-SERVICE CARD
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SIGMA
SIGMA INSTRUMENTS, INC.
91 Pearl Street, So Braintree 85, Mass.

AN AFFILIATE OF THE FISHER-PIERCE CO. (Sine* 1939)

what a 
difference



pecia
is un
addi

oleins

y
r, Inc.
83 pp

itoma 
mt of 
itoma- 
ice of

?rs on 
l ma- 
s, and 
inter
ne are

concerned with: /‘Social Background of
Automation” and “Operational Research
and Automation,” respectively.

Mathematical Programming and Elec
trical Networks

lack B. Dennis, The Technology Press of 
M.I.T. and John Wiley and Sons, Inc., 440 
Fourth Ave., New York 16, N.Y., 186 pp, 
$4.50.

This is a new approach to mathematical 
programming based on an analogy with 
electrical networks. It is shown that any 
de electrical network made up ot cur
rent sources, voltage sources, ideal diodes, 
or ideal transformers is equivalent to a 
pair of dual linear programs. This rela
tion is extended to include a corre
spondence between de networks and 
quadratic programming.

A simple algorithm developed for solv
ing diode-source networks, is applicable 
to network flow problems including the 
familiar transportation problem. Then, a 
procedure for algebraically tracing the 
breakpoint curve of a diode-source-resis
tor-transformer network is derived. It is 
used to obtain optimal solutions to gen

-American Beauty...an Iron 
for every Soldering Job

is

Whatever your soldering problem, American 
Beauty has the right iron for your particular 
job. The finest engineering, best materials

WRITE FOR 20-PAGE ILLUSTRATED CATALOG CONTAINING FULL INFORMATION ON OUR 
203-B COMPLETE LINE OF ELECTRIC SOLDERING IRONS—INCLUDING THEIR USE AND CARE.

CAN T BEAT A $<>«>»» CONN"TIo*

and on-the-job experience since 1894 
yours with EVERY American Beauty. 
There is a right model, correct tip 
size (34* to 1J4*) and proper 
watt-input (30 to 550 watts) to 
do any soldering job. Ask 
about which iron will do 
your job best. American 
Beauty electric sol
dering irons are the 
highest quality 
made.

eral linear or quadratic programs.
Finally, it is shown that the direction 

of steepest descent appropriate to a gen
eral programming problem is determined 
by a quadratic program. A method using 
this result is suggested.

Basic Data of Plasma Physics

Sanborn C. Brown, The Technology 
Press of M.I.T. and John Wiley and Sons, 
Inc., 440 Fourth Ave., New York 16, 
N.Y., 336 pp, $6.50.

This volume presents fundamental data 
of plasma physics. Only that material is 
covered which is necessary for work in 
gas discharges, controlled thermo-nuclear 
devices, and upper atmospheric research 
(including satellites).

Devices are discussed only as illustra
tions of the fundamental physics of the 
motion of charged particles. Background 
information is given in graphs and tables. 
The author discusses such topics as elas
tic and inelastic collisions, diffusion and 
mobility, electron attachment, glow dis
charges, and steady-state microwave dis
charges.

ILLUSTRATED IS 
CATALOG NO. 3125 

%* TIP SIZE, 60 WATTS

TEMPERATURE REGULATING STANDS 
Automatic devices for control
ling tip-temperature while iron 

is at rest—prevent overheating 
of iron, eliminate frequent re

tinning of tip, while main
taining any desired tem
perature. Available with 

heavy-gauge perfo
rated steel guard — 

protects user’s 
hand.

Unmatched speed, unequalled sensitivity
EG&G’s 2236A TW Oscilloscope is the newest of a family of milli

microsecond instruments. This precision instrument has met the exacting 
requirements of nuclear weapon tests conducted for the AEC.

The 2236A’s excellent record of performance is based on EG&G’s 
sensible approach to oscillography. All features of the 2236A design are 
matched to give the maximum flexibility to your high-speed, DC to 3000 
MC, oscilloscopic problems.

Current applications of the EG&G 2236A include its unprecedented 
performance in measurement of:

• Decay times of scintillators
• Reverse recovery time of high-speed semiconductor diodes
• Rise and fall times of high-speed switching transistors
• Discontinuities in transmission lines
• As a synchroscope in high-resolution radar systems.
For additional technical data and information, call or write: Application 

Engineering Group.

fO) EDGERTON, GERMESHAUSEN & GRIER, INC.
160 BROOKLINE AVENUE, BOSTON 15, MASS.
1622 SOUTH "A" STREET, LAS VEGAS. NEV.

DETROIT 2, MICHIGAN

AMERICAN ELECTRICAl HEATER COMPANY
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NEW LITERATUREHIGH FREQUENCY FERRITE CORES

■tRRAMK

iFtRRAMK*

Q-2 Material

Q-3 Material

tial permeability
/¿max

ual magnetism B

Demodulation Techniques

coi

MMnW Camita hr ItArn »' Fnirui Sw« litt

permeability 
flux density B

0 vs Frtqusncy ■ 
p. vs Frsqusncy.

Standard Ferramic parts in various 
sizes and shapes offer a dependable, 
quick solution to design problems. 
Custom parts can be produced to 
your specifications. Contact General 
Ceramics’ engineering advisory 
service. Our staff is ready to dis
cuss your problems and make rec
ommendations.

2600 gauss ; Resid« 
r — 1470 gauss ; Co-

14; Maximum 
2; Saturation

ercive Force — 21 oersted; Q at 100 
mc—250; Q at 150 mc —150; Q at 
200 mc—70; Resistivity high; Curie 
point 330°C; Temperature coefficient 
of uQ — .09%/°C max.

A New 16-page
FERRITE PARTS CATALOG

ELECTRONIC DESIGN • September 30, 1959

>41 1015 ! » « » Fi i 
Fftthitncv MC/Si

Make G-C your single source for a complete line of H-F 
ferrites ranging in frequency from 300 kc to 220 mc.

Is available to en
gineers by request 
on company letter
head. It contains 
complete engi
neering data on 
stock parts and 
materials. When 
requesting your 
copy, please ed
dress Dept. ED.

Bulletin “LVDT Application Note 59-14,” eight 
pages, describes demodulation techniques for 
linear variable differential transformers. Included 
is a description of a modified circuit incorporating 
special transformers in which the phase of the 
reference voltage shifts simultaneously with the 
signal voltage so that the relative phase angle 
between the two voltages remains constant. Also 
illustrated are simple demodulation circuits as 
well as direction-sensitive and multi-purpose 
types. Schaevitz Engineering, Pennsauken, N.J.

Relays 56

This catalog contains five data sheets which 
describe the firm’s line of rotary relays. Mechani
cal, electrical, and environmental specifications 
and mounting arrangements are provided. These 
miniature relays range in contact rating from dry' 
circuits to 10 amp; operating voltages are 6 to 
300 v dc. Couch Ordnance, Inc., 3 Arlington St., 
N. Quincy 71, Mass.

Computer 57

The G-15 digital computer is described in six- 
page illustrated bulletin AB-059. Included are 
electrical and physical specifications and short 
descriptions of computer accessories, including a 
punched card and tabulator coupler, magnetic 
tape unit, differential analyzer, and graph plotter. 
Bendix Aviation Corp., Computer Div., 5630 
Arbor Vitae St., Los Angeles 45, Calif.

Q-1 Material
Ideally suited for IF transformers 
at 455 kc and antenna cores from 
500 kc to 1700 kc.
Magnetic properties include: Initial 
permeability at 1 mc/sec. —125; 
Maximum permeability—400; Satu
ration flux density—3300 gauss; re
sidual mag.—1800 gauss; coercive 
force —2.1 oersted; temperature co
efficient of initial permeability — 
.10%/°C max; Curie point —350°C; 
vol. resistivity — high; loss factor at 
1 mcs/sec. —.000020; loss factor at 
5 mcs/sec. —.000050.

rERRAMK'

The exceptionally high Q, excellent 
temperature stability and high per
meability of Q-3 ideally suits it for 
applications in the 88 mc-108mc FM 
band and television RF frequencies 
from 50 mc-216 mc.
Preliminary specifications include: Ini-

This material produces excellent re
sults in TV receiver IF applications 
at 45 mc ; and FM radio applications 
at 10.7 mc.
Magnetic properties include: Initial 
permeability at 1 mc/sec.— 40 ; Max
imum permeability —115; Satura
tion flux density—2400 gauss; re
sidual mag.— 750 gauss; coercive 
force—4.7 oersted; temperature co
efficient of initial permeability — 
0.10%/°C max; Curie point—450°C; 
vol. resistivity — high loss factor at 
10.0 mc/sec.—0.000085; loss factor 
at 50.0 mc/sec.—0.000017.

Electron Tubes 54

Four-page brochure “Nuvistor describes three 
electron tubes. Electrical and physical data are 
given on a 1/2 in. high small signal triode, a 1-1/4 
in. high beam power tube and a 3/4 in. high small 
signal tetrode. Plato characteristics and stability' 
curves are given. Radio Corporation of America, 
Electron Tube Div., Harrison, N.J.Ferramic® Q-1, Q-2 and Q-3 materials, 

developed and introduced by G-C, fea
ture exceptionally low losses, tempera
ture stability and high permeability. 
Whether your ferrite requirement is for 
the commercial entertainment industry, 
military, ground or air borne communi
cation equipment or industrial electronic 
applications, G-C will meet your needs 
with the broadest line of high frequency 
ferrite materials and in the shapes you 
require.

This curve demonstrates the exceptional 
qualities of G.C’s "Q family of materials 

-high permeability and low loss.

General Ceramics Corporation
KEASBEY, NEW JERSEY (Near Perth Amboy) - Telephone: VAIley 6-5100
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Delay Line Data 55

Advances and refinements in delay line tech
niques are given in two-page bulletins 201, 202, 
and 203. Higher storage capacity in smaller units, 
longer time delays, lines with polarity sensitivity, 
and servo-operated delay lines are discussed. In
cluded in bulletin 203 are descriptions of general 
purpose delay line equipment. Deitime, Inc., 608 
Fayette Ave., Mamaroneck, N.Y.

CENERAI CERAMICS



F owmeters
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A complete line of flowmeters from small purge 
i eters to laboratory rotameters and calibrators 
h described in this eight-page bulletin. The 
fi.in’s new flowmeters provide a reproducible 
method of flow measurement for a wide variety 
of flow ranges for various gases and liquids. 
Matheson Co., P.O. Box 85, E. Rutherford, N.J.

Plastics

Illustrated bulletin 5904, four pages, tells 
where and why to use plastics. Application, 
capacity, and tolerances are among the features 
described. Wilcox Products Co., 3455 Dakota 
Ave., Minneapolis 16, Minn.

Electrometers

56 
lieh 
ani- 
ions 
lese

This eight-page illustrated bulletin discusses 
linear, log, differential current, dual linear, and 
dual log electrometers. General features of the 
electrometer line and detailed specification data 
such as current ranges, stability and accuracy 
ratings, and dimensions are outlined. The Vic
toreen Instrument Co., 5806 Hough Ave., Cleve
land 3, Ohio.

Coaxial Choppers

> to 
St.,

Data sheet F-1522 provides complete electrical 
and mechanical specifications of the firm’s co
axial choppers which cancel the external effects 
of shock and vibration. Diagrams and applica
tions also appear. James Vibrapowr Co., 4050 
N. Rockwell St., Chicago 18, Ill.

57
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Robot Machines

Publication GER-1581, an eight-page reprint, 
explains how numerical control systems for ma
chine tools direct completely automatic produc
tion of simple and complex parts in job-lot pro
duction. Numerical positioning control and 
numerical contouring control systems are dis
cussed. The operations and applications of both 
systems are explained and illustrated. General 
Electric Co., Schenectady 5, N.Y.

Parts Selector Guide

Uso
as 

»ose

This 36-page, illustrated catalog discusses the 
latest electronic component service replacements, 
vhich have been circuit and test-pattern tested 
in the original manufacturer’s chassis to meet or 
exceed original specifications. Among the new 
components described are if coils, power and 
; udio transformers, and filter chokes. Ram Elec- 
tonics Sales Co., 600 Industrial Ave., Paramus, 
N.J.

boilmg water 
can’t affect 

the reliability 
of this pot!

Waters APW’ä Sealed Potentiometer is so watertight and so heat resistant that it 
reliably operates even in boiling water! The APW’/i is completely unaffected by humidity 
and water vapor, the two common causes of potentiometer failures in aircraft and 
missiles, where pressure and altitude changes allow equipment “to breathe”. Naturally, 
the watertight construction of the APW’/i also seals out dust and other minute particles 
which might cause failure. Waters APW’ä Sealed Potentiometer gives the engineer the 
ultimate in potentiometer reliability. (Waters WPW’ä Sealed Potentiometer features the 
same construction as the APW’/i, but with a servo face.) Write for Bulletin APW-359.

Sealed against water immersion as specified in MIL-E-5272A 
and other military specifications by means of a double "0" ring 
shaft seal. The glass-to-metal terminal board is solder-sealed 
to the case. Available with 125°C or 150°C construction, 

APWI/, mechanical rotation stops, special winding angles, values to 
100K and tighter linearity tolerances. Can be supplied with 
optional split bushings and various shaft lengths.

MANUFACTURING, INC.
WAYLAND. MASS.

POTENTIOMETERS • SLUG TVNEO COIL FORMS • RF COILS • CHOKES • ROT HOOK® PANEL MOUNTS • TORQUE WATCH® GAUGES • C'TROL METER/CONTROLLER • INSTRUMENTS
CIRCLE 69 ON READER-SERVICE CARD
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NEW LITERATURE

New UNION readout instruments
withstand shock, vibration and

tw«1

1019. *Tr«dem«ik

Union Switch & Signal’s new R E A DAI. L ♦ 
readout instrument replaces complicated 
systems of lights and relays for reading, 
storing or transferring all types of in
formation for industrial and military 
applications. It is not to be confused with 
conventional indicating devices.

Modular Construction. A 
unique feature of the readout instrument 
is its modular construction. It can be 
used individually or in groups to display 
multiple characters in a single case.

Reliability. Performance through one 
million random operations is an in
herent feature of the new RE ADALI, in
strument. Each module is gasket-sealed 
in its case to exclude moisture and seal 
out foreign particles. An especially thin 
enclosed DC motor, containing ball bear
ings, permits more efficient operation.

Electrical and Visual Data 
Storage. Once positioned, the infor
mation is displayed until a new code is 
transmitted to the instrument. No power 
is consumed while the information is 
retained. This data may be stored or 
read-out electrically for further trans
mission or recording.

Designed to meet require
ments of MIL-E-5422D. The 
new READALL readout instrument is 
precision-built and provides instantane
ous and continuous operation under con
ditions of shock, vibration and extreme 
ranges in temperature. The digital dis
play includes characters in numerical 
sequence from 0 to 9 plus two blank 
spaces, %2-inch characters can be illumi
nated red or white as desired; when not 
illuminated, they appear white against 
a black background.

Weight and Size. Maximum 
weight including case is seven ounces; 
without case, four and one-half ounces. 
Size encased is 5r%4 inches long, 14%i 
inches high and 3%4 inch wide. The new 
READALL instrument is designed for 
operation over a temperature range of 
-54°C to +71 °C in humidities up to 
100% and altitudes up to 70.000 feet. 
For more information, write for Bulletin

Direct Code Translation. The 
operation of the READALL readout in
strument is based on a positioning system 
using a four-bit code. The visual display 
is the result of a direct electro-mechani
cal conversion of a binary signal to a 
decimal read-out. There is no need for 
additional conversion equipment. Sepa
rate code and motor circuits permit the 
use of the readout instrument in low- 
level circuitry.

Operate Time. The operate time 
varies from 0.1 second to 1.0 second de
pending on character position.

Epoxy Resin 74

These catalog sheets illustrate and de
scribe TC-459 epoxy resin. Electrical and 
physical properties, packaging, and uses 
are given. This resin seals and reinforces 
electrical connectors, wiring, cables and 
other equipment against corrosion, insu
lation failure and moisture contamination. 
Electronic Production & Development, 
Inc., Chemical Div., 501 N. Prairie xlve., 
Hawthorne, Calif.

Measuring Instruments 77

Six-page catalog WK-02 illustrates and 
describes instruments for electronic, phys
ical, and chemical measurements. Electri
cal and physical specifications are given 
for transformer ratio-arm bridges, oscil
lators, transistor adaptors, milliwattme
ters, vibration meters, an electronic mi
crometer, an attenuator calibrator, and a 
wide-band attenuator. Wayne Kerr Corp., 
P.O. Box 801, Philadelphia 5, Pa.

Encoders 7 6

Bulletin 300-5 is a four-page summay 
of the firm’s standard shaft position en
coders. Specifications and performan e 
data are provided for (’-100, C-2( 9, 
C-700, C-800, and C-900 series encode s, 
the CG-200 and CG-700 series internally 
geared assemblies, and the GB-100 sen js 
externally geared assemblies. Dat-x 
Corp., 1307 S. Myrtle Ave., Monrovia, 
Calif.

PITTSBURGH 18. PENNSYLVANIA
CIRCLE 73 ON READER-SERVICE CARD

Servovalves 75

Catalog 310, eight pages, describes op
erating principles, design features and 
performance characteristics of series 31 
and 32 flow control servovalves. Dimen
sional diagrams, cut-away photographs, 
and a series of performance curves are 
included. A glossary of servovalve ter
minology is also given. Moog Servocon
trols, Inc., E. Aurora, N.Y.

CIRCLE 78 ON READER-SERVICE CARD
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Electrical Connectors Power Supplies
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Single-conductor plugs and receptacles 
available in 50 and 100 amp ratings for 
ise in portable or stationary power and 
distribution panels, are described in bul
letin PR259. The eight-page, illustrated 
bulletin includes advantages, features, 
types, and colors in its discussion. The 
Superior Electric Co., 83 Laurel St., Bris
tol, Conn.

Combustion Safeguard

77
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-, phys- 
Electri- 
3 given 
», oscil- 
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nic mi- 
, and a 
• Corp.,

Used for heating and heat-treating ap
plications, this combustion safeguard con
trol is the subject of bulletin 659. Illus
trations and a description of the opera
tion procedures are provided in the four- 
page bulletin. Protection Controls, Inc., 
6000 N. Legett Ave., Chicago 46, Ill.

Filter and Transformer Catalog 85
The general catalog covers over 800 

stock items of filters and transformers. 
It gives specifications and applications. A 
separate catalog, consisting of specifica
tions and pertinent data for filters and in
ductors, has been issued. United Trans
former Corp., 150 Varick St., New York, 
N.Y.

MICRO-MINI 
precision wire-wound 

RESISTORS 
fixed, noninductive

newly developed Kelvin “RELAXED WIND
ING” techniques practically eliminate resist
ance drift with age and “shorts” or “opens” 
due to thermal shock.

URE

CERAMIC SERIES “CB"
PLASTIC ENCAPSULATED SERIES "EP"
The 0.05W micro-miniature type EP-00 is .080* dia. 
x .325 long, 50K ohms max. resistance. Available 
with radial and axial lead wires.
ALL CONNECTIONS ARE WELDED. High tem
perature epoxy plastic is used in an exclusive vacuum 
encapsulation process. Standard resistance tolerances 
to 0.1% (specials to 0.01%). Environmental tempera
ture range: — 65°C to + 125’C.

TRiangle 3-3430 • STate 2-6662

send for complete literature

ELECTRIC COMPANY
5907 Noble Avenue, Van Nuys, California

This two-page bulletin describes the 
firm’s transistorized power supplies. It 
gives specifications and selective features 
for 64 basic models with continuously 
variable voltage ranges to 300 v and up 
to 25 amp dc output. Mid-Eastern Elec
tronics, Inc., 32 Commerce St., Spring
field, N.J.

TV Replacement Guide
Catalog TV-60 lists the firm’s complete 

television replacement line. In addition to 
recommendations for replacement prob
lems, the book contains a catalog of trans
formers for television and audio applica
tions. Triad Transformer Corp., 4055 
Redwood Ave., Venice, Ca

Miniature Relays
Two illustrated bulletins, BR-591 and 

BR-592, describe models BR-8 and BR-7 
miniature relays, which are available in 
ac and dc models with various header 
and mounting styles. Performance specifi
cations, dimensions and operating charac
teristics appear in each two-page bulletin. 
Babcock Relays, Inc., 1640 Monrovia 
Ave., Costa Mesa, Calif.

He is looking at 
the conquest of space

The 0.15W miniature type CB-05 is 
%* dia. x *4“ long, 500 K ohms max. 
resistance. Available with radial and 
axial lead wires.
Standard resistance tolerances to 0.1% 
(specials to 0.01%). Environmental 
temperature range: —55°C to -f-85°C.

The man above is studying the vi
bration reaction of a Union 6 PDT 
miniature relay, at the reliability 
laboratory of Convair-Astronau- 
tics, San Diego, Calif.
Result: These Union Switch & 
Signal relays were chosen by Con- 
vair for the guidance of their 
Atlas missile, launched into orbit 
December 18, 1958.

Extreme reliability was needed 
in the Atlas guidance system, to 
insure precise control of flight. And 
the Union relay subjected to thor
ough testing, answered that need.

Part of the 6 PDT relay reli
ability can be laid to its small size 
and its clean, simple, rotary design 
which gives it fewer inherent prob
lems than other relays. In tests at 
Union Switch & Signal, it has 
proved its ability to give outstand
ing performance in critical dry-cir
cuit control applications—was ab
solutely solid to 2,000 C. P.S. at 15 G!

The relay used in the Atlas is just 
one of a complete line of dependable 
relays designed by Union Switch & 
Signal. Write today for complete 
technical details.

1959
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Handling Equipment 94 96Instrument Cases

Aluminum Clad Copper Wire 95

See LENZ

CABLES WIRESand

Fhonoi SHadyside 1-0404Red Bank, New Jersey208 River Street
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WRITE TODAY for the LENZ WIRE and CABLE CATALOG, 
containing detailed illustrations and valuable technical 
data on cable construction.

of course!

c
Nee
MUL bles:

Whether for Electronic Control Equipment, Public Address 
or Inter-Com Systems, you'll want a cable that is just right 
for the job Whatever your mechanical or electrical require
ments, Lenz will meet them.
Organized in 1904, with a half century of wire and cable 
engineering experience behind us, we can help you select 
a standard cable from our catalog or supply you with cables 
built to meet your special requirements.
Send us your specifications! Remember, a Lenz Cable is a 
Quality Cable!

LENZ ELECTRIC MANUFACTURING CO.
1753 North Western Avenue . Chicago 47, Illinois

In Business Since 1904

Materials handling equipment, parts 
handling equipment, power rectification 
equipment, mechanical shaft seals, paper 
joggers and portable power tools are dis
cussed in catalog 596. Included in the 68 
pages are descriptions, data and specifica
tions, in addition to illustrations showing 
products in operation. Syntron Co., 283 
Lexington Ave., Homer City, Pa.

Four-page bulletin 402G illustrates and 
describes a complete line of instrument 
cases. Dimensional diagrams and tables, 
and physical specifications are also pro
vided. TA Manufacturing Corp., 4607 
Alger St., Los Angeles 39, Calif.

Technical booklet, “Aluminum Clad 
Copper 40 Per Cent," describes a high- 
conductivity wire developed by the com
pany for high temperature magnet wire 
and a variety of applications in aircraft, 
missiles, and high-speed industrial equip
ment. The four-page booklet contains 
conductivity ratings, mechanical proper
ties, and weight/length conversion tables 
for 40 gages of the new high temperature 
wire. Sylvania Electric Products, Inc., 
Parts Div., Warren, Pa.

Power and Gas Tubes

This 32-page booklet, PG-10ID, con
tains data for 19 new tube types. Concise 
technical information on the firm’s power 
tubes, rectifier tubes, thyratrons, and 
ignitrons is provided. Each of the 175 tube 
types is covered by a thumb-nail text 
description, chai ted dimensions, ratings, 
operating values, and a base or terminal- 
connection diagram. Photographs of 
representative tube types in each tube 
family are shown. The booklet may be 
obtained from RCA electron tube dis
tributors, or by sending 30 cents to Com
mercial Engineering, RCA Electron Tube 
Div., Dept. ED, Harrison, N.J.

Average Reading R.F. POWER METERS

GREATLY IMPROVED!
These broad band R.F. Power Meters are of the ab
sorption-type consisting of an oil filled, air cooled, 
coaxial load resistor and o volt-meter calibrated to 
read watts. The power meter is suitable for use as a 
field or laboratory test instrument, is completely 
shielded and non-radiating, permitting transmitter 
testing and adjustment without interference. The 
meter box is easily detached, permitting location of 
the load resistor at a remote point. In cases where 
power measurements are not required the load re

sistor may be used as a dummy load. No correction curve is necessary to cover the fre
quency range. The spurious response usually associated with directional couplers and 
capacitativo voltage dividers is absent in this purely resistive voltage divider. Since this 
is a resistive voltage divider which has the same voltage division at DC, 60 cycle AC, and 
at high radio frequencies, this instrument can be calibrated and its calibration can be 
checked frequently on 60 cycle supply voltages.

WRITE FOR COMPLETE INFORMATION

Mods! Power Ranges 
In Watts

Max. Power 
Dissipation Prleo

PM-3 60. 150 150 watts 8220.00
PM-6 1.5, 6 10 watts 95 00
PM-7 150. 600 600 watts 285.00
PM-8 1.5, 6, 15, 60 100 watts 225.00
PM-9 2.5. 10 10 watts 105.00
PM-10 15. 60 90 watts 145.00
PM-16 150, 600, 1500 1500 watts 375.00
PM-18 1.5, 6, 15, 60, 150, 600 600 watts 485 on
PM-19 1.5. 6, 15. 60, 120 100 watts 250.00

ELECTRO IMPULSE Laboratory
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AC Timing Motors 103
These reversible ac timing motors, 

suitable for both military and industrial 
applications, are discussed in bulletin 
XWH MO-807. Specifications for the 
motors, along, with an illustration, wir
ing diagram, and outline and mounting 
limensions appear in the two-page bul
letin. A. W. Haydon Co., Waterbury, 
Conn.

Bonded Mica Insulation 104
This 16-page catalog describes and il

lustrates the firm’s line of bonded mica 
insulation. It offers information about 
properties, tolerances, composition, and 
four new grades. Forms, sizes, weights, 
and specifications are covered, in addi
tion to fabricating aids such as how to 
punch, turn, saw, and drill this material. 
Continental-Diamond Fibre Corp., New
ark, Del.

Modular Control Systems 105
These matched systems, suitable for 

use in the aircraft, missile, electronic con
trol, and related fields, are covered in bul-

for maximum reliability

KEEP 
TRANSISTORS

COOL
Keep transistors at or 

below maximum 
operating temperatures 

with these new
Birtcher Transistor 

Radiators. Provides the 
transistor with its 

own heat sink and a 
greatly increased 

radiating surface. Easy 
to install in new or 

existing equipment.
Modifications to fit 

hundreds of popularly 
used transistors.

FOR CATALOG 
and 
teat data.
write:

CIRCLE 108

letin PS-5A. Its four pages contain charts 
and photographs of units in the system 
which includes transducers, modular con
tactorless controls, and modular actua
tors. Airborne Accessories Corp., 1414 
Chesnut Ave., Hillside 5, N.J.

Laminated Plastics 106
This 16-page engineering data book 

lists specifications on laminated plastics 
and associated products. T ables and 
charts present ty pical performance values 
for grades of laminated sheets, allowable 
thickness tolerances, design recommenda
tions, and other information on the firm’s 
printed circuits and copper-clad lami
nates. Northern Plastics Corp., LaCrosse, 
Wis.

Power Packs 107

Catalog sheet 118 describes a line of 
solid-state, miniaturized, high amperage 
power packs. Physical features, electrical 
and dimensional specifications, and il
lustrations of the unit are provided. Elec
tronic Research Associates, Inc., 67 
Factory Place., Cedar Grove, N.J.

FOR MOST JETEC 30 TRANSISTORS 
(Jetee Outline TO-9)

with NEW

TRANSISTOR 
RADIATORS

BIRTCHER (NUH AM Rt VLSI IM •!« 
VICES ARE MT MLB TNM66N DISTRIB
UTORS- THEY ARE AVAILABLE MLV 
FROM THE BUTCHER CO RM RAT IM AND 
THEIB SALES SEPBESENTSTAVES.

THE BIRTCHER CORPORATION 
industrial division

4371 Valley Blvd. Loa Angeles 82, California 
Sales engineering representatives in principal cities. 

ON READER-SERVICE CARD

LEFT: STUD 7/10—11/10
CENTER: AXIAL LEAD TOP HAT Æ

RIGHT: STUD INSULATED II
COLUMBUS ELECTRONICS c/iPORATION 
DOUBLE DIFFUSED SILICo/RECTIFIERS 
COLUMBUS ELECTRONICf/oRPORATION 
DOUBLE DIFFUSED SILiZn RECTIFIERS 
COLUMBUS ELECTROn/s CORPORATION 
DOUBLE DIÛUSED S^CON RECTIFIERS

COLUMB 
Doud 
COLUI^ 
DOUF^

^LECT^SCS Cl 
«FUS^BlICON 
“lEc/ 
diffus/d SI riFIERS 

RPORATION 
RECTIFIERS

v Now... an extensive lino of 
high performance, hermetically sealed, 

silicon power rectifiers UP TO 35 AMPS.
JEDEC types exceeding MIL specifications.

Tl FIERS

COLowBUS ELORONI 
DOUBLE DIFf/sED SILI

NEW
SINGLE unit VERY HIGH 
VOLTAGE silicon rectifiers ex
hibiting these desirable char
acteristics . ..

NEW
INSULATED STUD silicon recti- 
tiers offering these quality 
features ...

• Simplify mounting
• Save assembly parts & costs
• Obtain efficient heat transfer 
• Give greater design flexibility

AVAILABLE UP TO 10 AMPS 
PER UNIT AND UP TO 2000 
VOLTS PIV.

HIGH 
VOLTAGE 

up to 2000 PIV

LOW 
FORWARD DROP 

1.5 Volta, DC

EXTREMELY FORWARD
LOW LEAKAGE CURRENT

l^A up to ZOAmpt. j

WRITE FOR FULL DETAILS

COLUMBUS ELECTRONICS CORP.
1010 SAW MILL RIVER RD., YONKERS, N. Y.

YOnkers 8-1221 • TWX-Yonkers, NY-1369
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NEW LITERATURE
Brush Maintenance Differential Voltmeter

Multiplier-Divider

Data Handling Systems
amo

Isolated Power Supply 118

DOHQD

SERIES 10,000

PRICE PER UNIT

received with arderà

COMPANY

ADDRESS

Wri
Har
Moi

QUANTITY PRICES 
ON REQUEST

WRITE TODAY FOR 
COMPLETE DETAILED 

SPECIFICATIONS
Representatives 

in principal cities

Resi 
sula

)HC 
aon

Quantity 
prices 

available

alun 
june 
Gen 
StTUi 
are

ACT NOW
Supply is 
Limited

This Book is Influencing the 
Entire Future of Electronics

15c postage. (Postage paid if

NAME___________________

„STATE_______
) Bill Mv Company

A precision dc-ac differential voltmeter, 
model 803, is illustrated and described in 
four-page bulletin 335. A basic block dia
gram is given, as well as electrical, physi
cal and dimensional specifications. John 
Fluke Manufacturing Co., Inc., 1111 W 
Nickerson St., Seattle 99, Wash.

ORDER BLANK
Please send ( ) copies of MICROMINIATURIZATION at $11.00 pl

HAYDEN BOOK COMPANY, INC.
830 Third Avenue. New York 22. N. Y. • PLaza 1-5530

NEW! LARGE IN-LINE DISPLAY
_ , Series 80,000

533OO 
ï -sen

CONTENTS
Twenty-three chapters. Six sections: Section I Techniques; Section II 
Semiconductors; Section III Components; Section IV Circuits; Sectior 
V Missile Systems. Up-to-the-minute editing has resulted in theaddi 
tion of Section VI Microelectronics in industry.

Offers same outstanding 
features as Series 10,000 
in-Line Display, but appro* 
four times larger Easily 
viewed over 100 feet away!

CITY______________
( ) Check Enclosed

ONLY 

‘11.00
FULL SIZE : 
6% x 9'4 
Over 3,000 
copies sold 
on first 
printing

Now hard bound for permanent addition to your technical 
book shelf, MICROMINIATURIZATION contains the com
plete proceedings of the “Symposium on Microminiaturiza
tion of Electronic Assemblies“*. Here is the latest work in 
the field of microelectronics, 21 papers in all, complete with 
all of the original text, charts, tables, and illustrations—-plus 
an editorial analysis and commentary by Electronic Design’s 
staff. A valuable reference volume and working tool, this is 
the only collection covering these important new develop
ments in the state of the art. Take advantage of this special 
pre-publication offer today—simply fill in the order blank 
below
★Sponsored by the Diamond Ordnance Fuze Laboratories

OUTSTANDING FEATURES
• ReliAble, dependable, 

no moving parts.
• All digits displayed on 

front surface viewing 
screen...quickly seen from 
any angle of viewing.

• All digits uniform in size 
and intensity...easier and 
faster to read.

• High-contrast viewing 
screen insures utmost 
visual sharpness.

• Digit style of your choice 
to complement 
manufacturer’s original 
equipment.

• Colored digits of your 
choice for special 
environmental lighting.

• Individual units may be 
assembled in groups for 
convenient panel mounting.

• Dimensions: 1-9/16" wide, 
2%* high, 5%" long.

Applications and specifications for the 
firm’s model 21 isolated power supply 
appear in this four-page bulletin. Accu
racy, durability, and performance are 
also described. Moeller Instrument Co., 
Electronics Div., 132nd St. & 89th Ave., 
Richmond Hill 18, N.Y.

A line of precision electronic measuring 
and data handling systems is presented 
in eight-page illustrated bulletin G-101. 
These systems are used to measure 
weight, strain, force and thrust, flow, 
pressure, and temperature in the aircraft 
and missile, steel, automotive, and 
chemical processing industries. Gilmore 
Industries, Inc., 13015 Woodland Ave., 
Cleveland 20, Ohio.

Practical tips on brush operation and 
maintenance on high-current, low-volt
age generators used in electrolytic proc
esses are contained in 16-page illustrated 
booklet CP-3004. Included is a discussion 
of metahgraphite brushes used in plating 
generators, together with explanations of 
contact drop, friction, resistivity, and 
commutator surfacing. National Carbon 
Co., 535 Fifth Ave., New York 17, N.Y.

CIRCLE 119 ON READER-SERVICE CARD
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This two-page data sheet describes the 
model K5-M multiplier-divider. Elec
trical, physical, and mechanical specifica
tions are given, as well as applications 
and a block diagram. George A. Phil
brick Researches, Inc., 285 Columbus 
Ave., Boston 6, Mass.

J DIGITAL DISPLAY 
WITH

ONE PLANE PRESENTATION

MICROMINIATURIZATION
The first and only volume of collected information 

on the important new developments and
— ret Imiquc^ of miiroelectronics

Industrial Electronic Engineers, ine.
Engineers and Manufacturers of 

Fully Automatic Syste ms and Machines

3973 Lankershim Blvd , North Hollywood, Calif.



Power Supply 122

123
120Precision Wire

model 313

model 318 shown full size

HIGH POWER RATINGS

SUBMINIATURE PACKAGE ^•inch square, 
aluminum case.

PERFORMANCE 
BP TO 200° C.

....1-watt at 95’C 
O.5-watt at 150’C.

(STROM PACIFIC 
a division of DAYSTROM, INC.
9320 LINCOLN BOULEVARD 
LOS ANGELES 45, CALIFORNIA

The Series 313 Squaretrims are the smallest, high-temperature, 
trimming potentiometers. The Series 318 Squaretrims are iden
tical in performance to the Series 313, but they are adapted to 
mount base-down to a printed circuit board and remain secure 
under high vibration and shock loads. Both are available in 
humidity proof versions. For full environmental specifications, 
write for Data File ED-653-2

Four-page bulletin 359 lists and de
scribes various types of precision wire. 
Resistance thermometer wire, 1000 F in
sulated wire, semiconductor wire, and 
high tensile strength magnet wire are 
among the types included. Secon ¿Metals 
Corp., 7 Intervale St., White Plains, N.Y.

E«port: DAYSTROM INTERNATIONAL 
100 Empire Street 
Newark 12, New Jersey

Aluminum Spheres 121

Data sheet Z-101 describes 99.99% pure 
aluminum spheres used in forming alloy 
junctions in silicon semiconductor devices. 
General description, available sizes, in
structions for ordering, and a photograph 
are included. Accuracv Specialties Co., 
Inc., 37-11 57th St., Woodside 77, N.Y.

In Canada: DAYSTROM LTD 
M0 Caledonia Rd. 
Toronto 10, Ontario

The Model D2 Heavy Duty Pantograph Engraver features tatios of 2 to 1 
to infinity. Unobstructed on three sides to handle large work. Micrometer 
adjustment for depth of cut. Vertical range 10“ adjusting copy 
table automatically with pantograph.

GREEN INSTRUMENT COMPANY, INC. Jig 
36) Putnam Ave. • Cambridge 39, Mass,
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Data sheet 336 illustrates and describes 
precision dc power supply model 30IE. 
This power supply is chopper stabilized, 
calibrated, and standard-cell referenced. 
Electrical and mechanical specifications 
are given. John Fluke Manufacturing Co., 
Inc., 1111 W. Nickerson St., Seattle 99 
Wash.

Drill as many as 100 holes per minute, Foot switch 
actuates air powered operation.
Drill speeds and feeds have independent adjustments. 
Feed regulated by air pressure.
Spindle speeds up to 26,000 rpm. Permits use of carbide 
drills when required.
D2-201 air attachment includes spindle air cylinder, 
regulating valve and pressure gauge, foot switch, 
filter and oiler, ready to operate when connected 
to compressor.

Fastenings

This 88-page net price catalog gives 
»rices for each of the thousands of corro- 
ion-resistant fastenings the firm manu- 
actures. Included in the catalog are 

bolts, nuts, screws, washers and rivets. 
Write on company letterhead to H. M. 
Harper Co., Dept. ED, 8200 Lehigh Ate., 
Morton Grove, III.

potentiometers / gyro instruments / airborne systems
CIRCLE 125 ON READER-SERVICE CARD

Information on three rate gyros that 
cover practically every application re
quirement can be found in bulletin 
RG-101, two pages. Specifications and 
dimensional diagrams are given, in addi
tion to pictures of the instruments. 
Humphrey, Inc., 2805 Canon St., San 
Diego, Calif.

Interference Filters
Electrical and physical specifications 

and product information on interference 
devices for electronic equipment are given 
in this 350-page design and product 
catalog. Write on company letterhead to 
Filtron, Inc., Systems Div., Dept. ED, 
10023 W. Jefferson Blvd., Culver City, 
Calif.

A Pneumatic Attachment 

on The Green Model D2 
Pantograph Engraver 

rapidly drills 
‘ holes in printed

circuits by tracing 
M templates.

DAYSTROM PACIFIC SQUARETRIMS

FOR 
FULL 

r DETAILS. 
WRITE, WIRE 

OR CALL

GREEN 
PRINTED 
CIRCUIT 
DRILL

when the heat's on, you can rely on



Model 1301C * 13O2C

W PRECISION
F AC
F POWER SOURCE

ULTRA STABLE ^^^0 
AND PRECISE
SUPPLY OF AC VOLTAGE

These supplies are ideal for small missile system checkout, 
gyro testing, etc. Two sizes are available, one at 6 VA 
output and one at 15 VA output.
The output frequency is precisely controlled by means of a 
tuning fork, loading and line voltage changes have negligible 
effect on output frequency, actually less than 1 PPM over the 
ambient temperature range of from 0 to 50 C. Three ranges 
of tuning fork sfabilify are available — ± .05%, .01%, or 
.001% over the same ambient range.
The amplitude stability of the 1300 series units after a one 
hour warmup is approximately —01% normal drift with a 
maximum of ±0.2% for ambient variations of from ±10 
to 40 ( and ±0 2% for line voltage changes from 110 
fa 125 volts.
Harmonic content is 01% into a load unity power factor at 
rated output level. The noise and hum level is better 
than 60 db down.
Regulation of the output voltage is better than 0.2% from no 
load to rated load of unity power factor. Three output 
voltages are available and each is adjustable over a small 
range.. The regulation ond distortion specifications apply 
within the range of ± 10% of the nominal output voltage 
only. Outside of this area, both the regulation and the 
distortion degrade by 100% at the worst condition.
Write for complete specifications and performance data. 
Available as cabinet mounted unit or for rack mounting.

Size-Rack Mounting Models:
Model 1301 - 5y4" x 19" panel, 10" deep
Model 1302 - 7"xl9" panel, 11" deep

Special models made to meet unusual requirements.

COMMUNICATION MEASUREMENTS LABORATORY, INC.
350 LELAND AVENUE. PLAINFIELD, NEW JERSEY

Tel FL 4-5502
CIRCLE 133 ON READER-SERVICE CARD

NEW LITERATURE
Modular Enclosure System 134

Technical and engineering data, speci
fications, drawings, photographs and il
lustrations of the units and component 
parts of the modular enclosure system 
appear in catalog 106, 108 pages. A 16- 
page condensed version of catalog 106 
will answer requests. Elgin Metalformers 
Corp., 630 Congdon Ave., Elgin, Ill.

Electronic Parts and Equipment 135

This general catalog devotes over 300 
pages to the latest electronic parts and 
equipment including a complete line of 
stereo high fidelity components. The firm 
offers its own line of stereo tuners, ampli
fiers, preamplifiers, tape recorders, 
speakers and enclosures. A full presenta
tion of radio and TV parts, transistor 
kits and miniaturized components, an
tennas and installation accessories, relays, 
transformers, and rectifiers appears. 
Lafayette Radio. 165-08 Liberty Ave., 
Jamaica 33. N.Y.

NOW for the first time!
1

KING-SIZE
AMAZING NEW SUBMERSIBLE

Standard Aluminum 
INSTRUMENT 

CASES

Only TA offers you:
♦ New extra-deep, submersible design1
★ Choice of 120 basic types and sizes! 
it Tailored cases at off-the-shelf prices!
■ir Special shock-mounted reinforced aluminum construction!
W 4-week delivery on prototypes!

TA's new King-Size line includes cases up to 30" high-yet prices are comparable 
to those of standard-depth containers.
You simply choose from the many standard lid sizes, specify the depth and acces
sories (latches, handles, pressure relief valves, etc.) and TA does the rest. In fact 
TA even furnishes you free vellums and templates so you can design your instru
ments to these standard sizes and save yourself costly tooling charges

Write for TA Engineering Manual 402G. Fro» —(no obligation). 
Get the TA King-Size story today.

TO Mfg. Corp. 4607 Alger Street • Los Angeles 39. Calif.
•'° * (or call CH 5-3748)

TWX 9863 Glendale, Calif. * WUX CAT Los Angeles, Calif.

Silver-Cadmium Batteries 136

This six-page brochure supplies data 
on physical and electrical characteristics 
of long-life silver-cadmium cells, which 
are smaller in size and weight than ordi
nary batteries. Graphs compare the 
performance of these cells with 
types. Yardney Electric Corp., 
Leonard St., New’ York 13, N.Y.
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Protective Surface Coatings 137

Thermal, phy sical, chemical, and elec
trical characteristics of protective surface 
coatings for electronics applications ap
pear on this chart. All characteristics can 
be seen at a glance on one side of the 
sheet. The chart breaks down the firm’s 
ten types by the AIEE classification as 
well as 47 other characteristics. On the 
reverse side of the sheet is a selector table 
which enables the user to choose the type 
best suited for his application. Columbia 
Technical Corp.. 61-05 31 Ave., Woodside 
77. N.Y.
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145

Servo Amplifier 143

Electro-Mechanical Parts 146can

Compression Terminals 144

new FORK

EASTERN FIELD ENGINEERS FOR

SYSTRONNARDA MICROWAVE
WAYNE-KERR LABORATORIES

EMPIRE DEVICES PRODUCTS 
• HUGGINS LABORATORIES 
MENLO PARK ENGINEERING •

HOLT INSTRUMENT LABORATORIES 
LEVINTHAL ELECTRONIC PRODUCTS •

as well as a two-page terminal selection 
chart. Electrical Industries, 691 Central 
Ave., Murray Hill, N.J.

other
10-50

Bulletin SCT-59-101, six pages, de
scribes a series of glass-to-metal compres
sion terminals. Electrical specifications, 
performance data, installation informa
tion, and dimensional diagrams are given,

NUMBER SIX ’ in a series of candid camera 
studies planned, frankly, to impress you with the efficient 
service rendered by-

table 
type 
mbia 
Iside

ALLISON LABORATORIES • BRUSH INSTRUMEHTS • CARDINAL INSTRUMENTS 
• CONVAIR INSTRUMENTS • ELECTRO INSTRUMENTS • ELECTRO-PULSE •

Over 20,000 electro-mechanical, devel
opmental, electronic, gearing, and tool 
components are described in 512-page 
catalog No. 60. Dimensional diagrams, 
physical and mechanical specifications, 
and prices are given in this pocket-sized 
catalog. Sterling Precision Corp., Instru
ment Div., 17 Matinecock Ave., Port 
Washington, N.Y.

A line of distributed constant delay 
lines and pulse test equipment is illus
trated and described in this short form 
catalog. Electrical specifications and en
vironmental characteristics are given, as 
well as physical dimensions and illustra
tions of the various available case styles. 
Technitrol Engineering Co., 1952 E. 
Alleghany Ave., Philadelphia 34, Pa.

An electronic servo amplifier and power 
supply for use in ac instrument servo 
systems are described in data sheet EE- 
1005. Electrical and physical specifications 
and applications of the units arc pro
vided, as are a block diagram and 
illustrations. Seneca Falls Machine Co., 
Electronics Div., Seneca Falls, N.Y.irms 

m as
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TIMES FACSIMILE
CORPORATION

540 West 58th Street, New York 19, N.Yi

♦Dr. Jackson is learning to read. Although he has had 21 
years of formal education, plus S degrees, the BA field 
engineer sitting next to him- is showing him how to read a 
new instrument catalog, filled with unfamiliar nomen
clature, specialized parameters and complex performance 
charts. It happens every day. Takes years for us to train 
such a top-notch field man. One more reason to “Get the 
Burlingame Habit”.

CIRCLE 148 ON READER-SERVICE CARD

SERVING SCIENCE AND INDUSTRY SINCE 1928
510 S. FULTON AVE., MT. VERNON, N. Y. • MOUNT VERNON 4-7530
WASHINGTON. D C. • WALTHAM. MASS. • UPPER DARBY. PA. • SYRACUSE, N.Y.

Thermistors '

This 38-page booklet contains histori- 
L I background, operating characteristics, 
e ctrical specifications, uses and applica
tions, and typical circuitry for the firm’s 
tl ermistors and varistors. Illustrations, 
g aphs, and dimensional diagrams are 
included. Send $1.00 to Victory Engi
neering Corp., Dept. ED, 519 Springfield 
Bd., Union, NJ.

Improvements in the amplifier circuitry hove minimized frequency 
excursions caused by variables such as temperature, plate supply 
voltage, tube aging, etc.

Fork employs compact oven developed for this unit.

Fork FK5-A Standard frequencies
(1600, 1800 or 2000 cps). $350.00.

Also furnished without oven. Write for detailed specifications



G-E WIRE SONIC DELAY LINES PROVIDE 
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STORAGE 

RATE

NEW LITERATURE
Basic Circuits 154

“Basic Circuits", 32 pages, serves as a 
guide to determine the availability of a 
circuit and its components. This pocket- 
sized catalog contains line drawings of 
slow-operating and slow-releasing cir
cuits, relay locking circuits, pulse genera
tors,* pulse stretching, ac rectifier circuits, 
and rotary switch circuits. Automatic 
Electric Co., Northlake, Ill.

laboratory test procedures, vibration arc -
shock protective devices, and equipment 
mounting and installation techniques. It 
is available to Department of Defense

Austin
This

a ious
Ji mini

contractors. Armed Services Technics e ectic
Information Agency, Dept. ED, ASTI. 
Document No. AD-204095.

Remote Impulse Counters

'Agl )yinj 
if alur

Remote impulse counters manufactured

’ables 
veight 
elievir 
hinin^

by Sodeco of Geneva, Switzerland, are Ms M 
illustrated and described in this two-page

Information storage upto 1.2 mc/s 
Delay up to Ten Milliseconds 
Adjustable Delay
Small Volume for Length of Delay 
Shock and Vibration Resistant 
Stable over Wide Temperature Range

Wire Sonic Delay Lines em
ploy a special alloy wire as 

the delay medium. G.E. uses 
both piezoelectric and magneto

strictive transducers to provide 
the greatest possible range of system 

performance. Piezoelectric transducers 
assure minimum insertion loss for fixed 
inputs and/or outputs while the magneto
strictive transducers provide intermediate 
taps, both fixed and adjustable.
For complete development information write 
to Defense Industries Sales, Sect. 227-28A

GENERAL ELECTRIC
DEFENSE ELECTRONICS DIVISION 

HEAVY MILITARY ELECTRONICS DEPARTMENT, SYRACUSE. NEW YORK

CIRCLE 155 ON READER-SERVICE CARD

From th« manufacture of th* 
widely mad and wo* known 
FM-3 Frequency Mare and th* 
Inter FM-4 Frequency Mete* 
eoatt the newest ndidition fa a 
growing family of fine Instruments. 
Th* newest, the FM-7 provide« 
in a «mad package Ml of the 
esseatiais for the maintenance of 
mobile c oat hsu nicotians systems.

NEW 
FREQ 

METER
MEASURES AND GENERATES: 20 mc to 1OOO mc 
ACCURACY: 0.0001% exceeding FCC requirements 5 times 
MODULATION: AM, 30% at 1000 cps; FM, 1 kc at 30 mc 

5 kc at 150 me, or 15 kc at 450 mc max.

As optional equipment the 
FM-7 may bo combined with 
the new DM-3 Deviation Motor 
os Illustrated. The DM-3 is a 
new Dual-Range Deviation Motor 
with IS kc and 7.S kc fall scales.

GERTSCH PRODUCTS. Inc.
3211 South Le Cianaga Boulevard. Let Angeles 16. Californie

UPton 0 2761 • Vümont 9 2201

MODEL FM-7

Wirrt OR CONTACT TOUR CIRTSCH 
RIPRISCNTATIVf SOR PULL MTAILS

Gerisci
CIRCLE 153 ON READER-SERVICE CARD

Shock and Vibration Environments

Entitled, “Electronic Designers’ Shock 
and Vibration Guide for Airborne Ap
plication,” this 250-page technical report 
was prepared for use by electronics con
tractors engaged in work for the Air 
Research and Development Command. 
The manual contains theory, vibration 
studies, electronic component parts and 
their characteristics, rack and chassis de
sign, damping, equipment for simulating 
and measuring shock and vibration,

data sheet. Dimensional diagrams, elec
trical specifications, operating instructions, 
and construction data are provided. 
Landis & Gyr, Inc., 45 W. 45 St., New 
York 36, N.Y.

Fiberglass Tubing 157
High frequency electronic insulating 

material is the subject of this two-page 
bulletin. Eletcrical and mecahnical prop
erties, in addition to such data as size, 
length and tolerances, are given. Other 
structures of silicone and urethane fiber
glass are also described. Chemfab Corp., 
40-30 23 St., Long Island City 1, N.Y.
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because...

He’s back on the job

Help thousands like him 
find friends, a job, a home 
by giving your welcoming 
hand and your support to the ...

someone like you gave him 
a helping hand after his 
discharge as a mental patient.

^soc/4

« o

Mental Health Campaign
9
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Precision Pulse Generator 160

163

CIRCLE 165 ON READER-SERVICE CARD

ELECTRONIC DESIGN

Indicating Recorders and 
Recorder-Controllers

New Series oj Sprague Cylindrical-Style Radio Interference Filters: top row, I. to r.—4JX14, 5JX94, 
IJX115,20JX15,50JX20 bottom ruw—5JX27, IJX54,1JXH3, 1JX117,2JX49, IJXU8.

CHART-PAK precision tapes and die-cut symbols 
made these conductor paths and terminal pads 
for a printed circuit layout in 9 minutes 40 seconds!

CHART-PAK
Saves time.«.
Saves money!

ih minum. Recommendations on

étions, 
vided, 

New

lent interference attenuation 
characteristics reflect the use of 
Thrupass® capacitor sections.

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulkhead. The 
threaded neck mounting is de
signed to give a firm metallic 
contact with the mounting sur
face over a closed path encir
cling the filtered line and to 
eliminate unwanted contact re
sistance so that the theoretical 
effectiveness of these units is 
realized in practice.

Typical insertion loss is de
termined by measurements 
made in conformance with Mil
itary Standard MIL-STD-220. 
Minimum curves for specific fil
ters are available upon request.

For assistance in solving un
usual interference, rating, or 
space problems, contact Inter
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California; 224 Leo 
Street, Dayton 4. Ohio; or 347 
Marshall Street, North Adams, 
Massachusetts.

rhining information are included. Reyn
olds Metals Co., Box 2346, Richmond 18,

New Series of Small, Light 
Radio Interference FiltersCatalog 66, four pages, covers the 

sensitivity, accuracy, control and alarm 
function, installation, operation, mainte
nance and applications for indicating 
recorders and recorder-controllers. Illus
trations of the units and instrument 
dimensions also appear. Thermo Electric 
Co., Inc., Saddle Brook, N.J.

for expensive metal or plastic templates, 
photographic negatives, or complicated 
silhouettes. Linde Co., Div. of Union 
Carbide Corp., 420 Lexington Ave., New 
York 17, N.Y.

CIRCLE 164 ON READER-SERVICE CARD

September 30, 1959

The new cylindrical-style radio 
interference filters recently an
nounced by Sprague Electric 
Company are the smallest and 
lightest filters of their type avail
able for military and industrial 
electronic and electrical equip
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaturi
zation.

This new series of standard 
filters, believed to be the largest 
in the industry, ranges in cur
rent rating from 5 milliamperes 
to 50 amperes to cover the great 
majority of application needs.

The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads. 
This assures both the proper 
isolation between input and out
put terminals as well as a firm 
peripheral mounting with mini
mum impedance to ground.

Listed in Sprague Engineer
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con
nected in series with the cir
cuits to be filtered. The excel-

A 256-step precision pulse generator is 
¡¡discussed in bulletin 3022-9. Suggested 
[uses, principle of operation, features, 
specifications and performance data are 
¡given. The Victoreen Instrument Co., 
p806 Hough Ave., Cleveland 3, Ohio.

The firm’s rectangular tantalum elec
trolytic capacitors are described in revised 
bulletin GEA-6766A, four pages. Per
formance data, outline drawings, tables 
of sizes and ratings for operation at 85 
and 125 C, polar and non-polar applica
tions are given. The bulletin discusses 
new terminal construction and high
vibration mounting brackets. General 
Electric Co., Schenectady 5, N.Y.

aluminum castings is explained fully, 
rabies on core sand mixes, tolerances, 
weight comparisons, annealing and stress 
Relieving cycles, shrinkage data and ma-

ei ection are given, plus a discussion of 
ASTlh JJoying elements and their effects. Design

157 
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•-page 
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Other 
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[ues. I aious casting processes suitable for 
)efen.

Chart-Pak tapes and symbols are pre
cision manufactured to .002". High di
mensional stability. Flat black surface 
is opaque, non-reflective. Pressure-sen
sitive adhesive backing holds firmly, 
will not melt under heat of reproduc
tion; yet can be easily lifted and reap
plied for corrections. Available in tape 
widths of 1/32" and up, and in lands, 
fillets, corners, tear drops, etc. Ideal for 
use on any surface, especially Chart-Pak 
"Mylar"*precision grids. Write for full 
details.

ctun d 
d, aie 
D-paj >

HOW LONG WOULD IT TAKE 

YOU TO DRAW THEM?

Electronic Tracer 161

Four-page bulletin 1287 describes an 
electronic tracer which uses simple line 
sketches to guide oxygen shape-cutting 
machines. This unit eliminates the need

ORIGINATOR OF THE TAPE METHOD OF DRAFTING
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FAIRCHILD
ASTRIONICS Sert

THE DRONE FOR THE ANSD-5 SURVEILLANCE SYSTEM

Rec«
177

Pre«

Temperature Chambers 178

179

CIRCLE 902 ON CAREER INQUIRY FORM PAGE 157

To arrange a mutually 
convenient interview, please send 
your resume, in complete 
confidence, to: Professional 
Employment Department

This illustrated two-page bulletin describes a 
bench-type temperature test chamber. Electrical 
physical, and dimensional specifications are given. 
Missimers Inc., 3737 San Fernando Rd.. Glendale 
4, Calif.

ASTRIONICS DIVISION—WYANDANCH. LONG ISLAND. NEW YORK 
A Division of Fairchild Engine and Airplane Corporation.

Why not give serious thought 
to becoming part of an 
engineer-ot iented organization 
whose diversity of activities 
has created the heaviest volume 
of work in years, thereby 
insuring you of the opportunity 
to advance as rapidly as your 
ability and creativity warrants.

Ohic
Coh

types with a cross reference to the applicabl 
BuShips drawing number. Couch Ordnance, Inc 
3 Arlington St., N. Quincy 71, Mass.

Hall 
The:
four

One vf the most advanced projects Fairchild Astrionics Division 
is now undertaking is the ANUSD-5 Surveillance System for the 
U. S. Army. This system consists of a jet-powered drone, support
ing launch and recovery vehicles and trailerized data processing 
equipment. This delta-winged drone carries electronic equipment 
capable of gathering and transmitting data on enemy positions 
and movements.
If you are looking for a position with more scope, one that 
requires imagination as well as ability, then there’s a place for 
you at Fairchild Astrionics. Outstanding career opportunities 
now available for assignment on ANUSD-5, training devices, air
borne electronic systems, as well as on numerous research and 
development programs applicable to missile system engineering.

“Transistorized Tape Transports and Acces
sories,” 12 pages, describes in detail a line of 
digital magnetic and perforated tape handlers 
and record/playback heads and amplifiers. Potter 
Instrument Co., Inc., Sunnyside Blvd., Plainview, 
N.Y.

Four-page catalog illustrates and describes a 
series of temperature and humidity chambers for 
environmental testing. These units range from a 
2 cu ft portable model up to a 10 cu ft produc
tion testing model. Physical and dimensional 
specifications are given. Harris Refrigeration Co . 
308 River St., Cambridge 39, Mass.

RF RECEIVERS AND TRANSMITTERS / DIGITAL COMPUTERS / 
COMMAND GUIDANCE / TRANSISTORIZED CIRCUITRY / AC 
AUTOPILOT / FILM PROCESSING / OPTICS AND IR SYSTEMS / 
TEST EQUIPMENT I DATA TELEMETRY / SYSTEMS & CIRCUIT 
DESIGN / GUIDANCE SYSTEMS / PACKAGING / ANALOG COMPUT
ERS / DISPLAY SYSTEMS / CONTROL CIRCUITRY / SERVO
MECHANISMS / OPERATIONS ANALYSIS / HYPER AND SUPER 
AERO / MISSILE AND AIRFRAME STRUCTURES / FIELD ENGINEERS 
/ RADARS / STANDARDS ENGINEERS / DYNAMIC ANALYSIS / 
ANTENNAS / SONAR / GROUND SUPPORT EQUIPMENT

;erv 
zati
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Rotary Switch

Two-page illustrated data sheet S-l 
multiple rotary switches. It provides 
specifications and design information
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Beam Power Tube 174

Seven-page booklet AN-182 discusses the a > 
plication of the 6EM5 beam pow’er tube in ver
tical-deflection circuits of television receivers ui- 
lizing picture tubes with diagonal deflecti( n 
angles of 110 deg and operating at ultor voltag js 
of up to 20,000 v. A circuit is given and analyze 1 
Electrical characteristics of the 6EM5 are also 
given. Radio Corporation of America, Electri n 
Tube Div., Harrison, N.J.

Power Pentodes 175

Seven-page booklet AN-180 discusses the appli
cation of a series of power pentodes designed for 
use in low-cost audio amplifiers. Electrical and 
mechanical characteristics are given for the 6EH5, 
12EH5, 25EH5 and 50EH5 power pentodes. In
cluded are circuit diagrams of typical applications. 
Radio Corporation of America, Electron Tube 
Div., Harrison, N.J.

176

describes 
complete 
on four



■i Atomic Industry Directory

This 132-page directory provides product and 
17411 service profiles of more than 200 industrial organ

ise a > zations in the nuclear field. Classifications in
in ver i 
;rs u i- 
lecti< n

ilyze 1. 
e also 
ectrr n

eluded are radioactivity gages, laboratory instru
ments, process instrumentation, nuclear reactors, 
and control equipment and simulators. Send $2.50 
to Atomic Industrial Forum, Dept. ED, 3 E. 54th 
St., New York 22, N.Y.

Mercury Relay 184

Four-page illustrated bulletin 410 describes 
a long-life mercury relay that operates swiftly and 
silently. Included in the brochure are electrical 
specifications, photos and diagrams of this relay. 
Also described is the operating principle of the 
normally open and normally closed type of mer
cury relay. Mack Electric Devices, Inc., Wyncote, 
Pa.'

1959 Transistor Data CHART Revisions

Several changes to our Seventh Annual Transistor Data Chart are tabulated 
below. Please clip the sheet to the Chart or make the corrections directly on the 
listing.

TO VERIFY the validity of our Transistor Data Chart listings, we have solicited the help of all con
tributing manufacturers in advising us of any corrections to be made. The information presented 

should be added to the original tabulations appearing in the July 22 issue.

185Semiconductors

Recording System 186
177

Preamplifiers 187

178

Megohmmeter 188
179

< CIRCLE 180 ON READER-SERVICE CARD’59 73

es a 
*ical. 
ven. 
dale

ces- 
j of 
Ilers 
>tter 
lew.

175 

appli
ed for 
1 and 
1EH5, 
s. In
itions. 
Tube

176 

bribes I 
iplete 
four I 

cable
Inc., I

>es a 
s for
>m a 
>duc- 
ional 
Co.,

Five illustrated bulletins describe the firm’s 
MS-41 Magnetoresistor, HS151 Halltron, HR-31 
Halltron, MC-1 Magnetic Circuit and TA-11 
Thermoelectric ¡unction. Ranging from two to 
four pages, each brochure gives electrical and 
physical specifications, examples of applications, 
and charts showing performance characteristics. 
Ohio Semiconductors, Inc., 1035 W. Third Ave., 
Columbus 8, Ohio.

Illustrated bulletin 350-3, two pages, describes 
a reactor temperature and pressure recording sys
tem. Included are electrical and physical informa
tion and a block diagram of the entire system. 
Datex Corp., 1307 S. Myrtle Ave., Monrovia, 
Calif.

Descriptions of the firm’s line of preamplifiers 
are given in four-page illustrated bulletin 63. 
Electrical, mechanical and dimensional specifica
tions of the units are provided, as well as graphs 
of selectivity vs. frequency, dynamic response, 
and gain vs. frequency. Rixon Electronics, Inc., 
2414 Reedie Dr., Silver Springs, Md.

Illustrated bulletin 2-1.2, two pages, describes 
he firm’s Vibrotest megohmmeter. This instru- 
nent offers stable resistance measurements up to 
> x IO12 ohms. Included are electrical and dimen- 
ional specifications and a block diagram. Associ- 
ited Research, Inc., 3777 W. Belmont Ave., Chi- 
'ago 18, Ill.

Clarification on Sources of Supply

In cases where several manufacturers submitted different data on a particular type, it was difficult 
to choose the set of data to be published for the type. It was decided that average, rather than extreme 
limits, should be given.

If, for example, the alpha cutoff frequency for a type was listed as 10 me, 11 me, and 12 me by 
three manufacturers (A, B, and C), the data of company B using the average (11 me) figure was given 
with Manufacturer's B abbreviation listed in the “Mfg.’ column; the other two companies (A and C) 
were indicated as alternate sources in the “Remarks column.

Actually, manufacturer A or C may be the original or “prime” supplier for the particular type. There 
was no intention of stating or implying that the company listed under the “Mfg." heading was the 
original registrant for the particular type or produced superior or cheaper units that those companies 
listed in the “Remarks” column. Readers should be aware of this important fact and check pricing as 
well as full technical specifications of all listed suppliers before proceeding with their purchasing

Changes To Transistor Data Chart

TYPE NO CATEGORY MANUF.

2N696 LLS FA CORRECTION
2N697 LLS FA Since units are rated at 2w, they should be
2N1131 LLS FA included in HLS category rather than LLS.
2N1132 LLS FA J ■

XT515 HF PSI 2N1339
XT516 HF PSI 2N1340 Change power rating to 2.8 w,
XT517 HF PSI 2N1341 w/c to 0.023 and add to “Power”
XT518 HF PSI 2N1335 category. Also include new EIA
XT519 HF PSI 2N1336 numbers.
XT520 HF PSI 2N1337

2N117 HF Tl ' Add to “Audio” section and Indicate Tl as
2N118 HF Tl manufacturer.
2N119 HF Tl *

2N332-36 HF, LLS Ti
2N497 HLS Add to “Power” category
2N389 HLS Add Tl as manuf.

903 Audio TR Add TR as source.
904 Audio TR Add TR as source.
904A Audio TR Add TR as source.
905 Audio TR Add TR as source.
910 Audio TR Add TR as source.
2N118 Audio
2 N 332-36 LLS TR Add TR as source.
2N1247 Audio TR
2N1248 Audio TR / NOTE: Change to “Special" as these are ex*

2N1249 Audio TR j tremely low level devices.



The WESCON Winners!
Outstanding design earned awards for these products at the WESCON Industrial Design competition

The 18 designs shown here were judged to have best “clarity of function, ease of operation and 
and appropriateness of appearance” of the 140 entries submitted to the first Industrial Design 
Competition sponsored by the Western Electronic Show and Convention.

A jury of prominent industrial designers awarded certificates of excellence to seven of the win
ning products and certificates of merit to the rest. All the award winners were displayed in a special 
exhibit area at the WESCON show, where they attracted much favorable attention.

The contest, open to any company exhibiting at WESCON, will be conducted next year also.

Power oscillator, designed by Matt Jacobson of Jay
craft Co., won an excellence award for Electronics In
ternational Co.

Electropack standard cabinetry designed for 
Santa Anita Engineering Co. by Jim Powell 
Industrial Designers won an award for excel
lence.

Closed Circuit TV camera with extruded aluminum 
and vinyl exterior won excellence award for Industrial 
Products Division of ITT. Designers: James Lee, Chan
ning Gilson and William Brewer.

Digital tape handler (left, 
rear) earned excellence 
award for Ampex design
er F. T. Walsh, who re
ceives merit award from 
design show director O. H. 
Brown, right, for airborne 
tape recorder he designed 
with G. A. Smith. Another 
Walsh-designed product, 
Ampex' FR-400 digital tape 
recorder, also won an 
award for merit.
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Computer for industrial process control, designed by

num

ion

General-purpose transistorized, digital computer 
won merit award for Autonetics designer R. E. Davis.

Transistorized analog computer for desk-top use was 
one of two merit award-winners designed for Electronic 
Associates, Inc., by James Patmore.

Digiswitch designed by Jim Powell, consultant, and 
H. D. Wright and Jack Reitzell, designers earned ex
cellence award for Digitran Co.

Zierhut and Associates 
award for excellence

LECTRONIC DESIGN • September 30, 1959

Videotape recorder designed for Ampex by com
pany designers James Hackney and Roger Wilder and 
Melvin Best Associates won merit award. Ampex won 
four of the eighteen design awards.

for Librascope, Inc., won air

Clip-on probe for de, winner of excellence 
award, was designed by T. C. Lauhon for 
Hewlett-Packard Co.



Metal that acts like air
wraps half-mile vacuum

New York 5, N.Y.67 Will Street

CIRCLE 563, 564, 565 ON READER-SERVICE CARD

Our specialists can help you solve 
metal problems. Contact your Inco 
Alloy Products distributor or:
HUNTINGTON ALLOY PRODUCTS DIVISION 
The International Nickel Company, Inc.

•Inco trademark
Circi« 565 Rradar-Sanice Card

Nickelonic News WESCON W NNERS

DEVELOPMENTS IN NICKEL AND NICKEL ALLOYS AND THEIR APPLICATIONS

half-size

Designers insure 
magnetron reliability 
with 4 nickel alloys

Waltham, Mass: Recently announced 
by Raytheon Company, the #6177 Mag
netron is compactly designed for height 
finding, other airborne radar uses. Size 
is small, weight only 1 lb, range is 
4261-4300 megacycles at 1 watt.

To insure the magnetron’s operating 
reliability, Raytheon designers use 4 
nickel alloys in 13 critical parts. (8 
parts are numbered in above photo.) 
Designers report why:

Electronic Grade “A” Nickel offers 
outstanding purity in ribbon (1).

Inco “220”* Nickel assures proper 
outgassing in washer ring (2), tube 
(3), tube shield (4).

Another nickel-chromium alloy re
tains non-magnetic characteristics in 
reed (5), and reed coil support (6).

Alnico (nickel-iron alloy) magnets 
provide stability (7) ; cupro-nickel pole 
support provides strength, non-mag
netic characteristics (8).
Pertinent Literature: Send for 51-B; 
“Nickel Alloys for Electronic Uses” 
(see box, below) and T-15; “Engineer
ing Properties of Nickel.”

Circi« 563 «n Reader-Sarvlc« Card

Newly Revised Booklet-“Nickel Al
loys for Electronic Uses’’ —gives you 
facts on 17 freely available nickel al
loys useful in the electronics industry 
... facts on typical applications, phys
ical and chemical properties, avail
able mill forms. Ask us for your copy.

76
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Upton, N. Y. In the huge new 25-Bev Synchrotron at Brookhaven National 
Laboratory, Inconel “X”* age-hardenable nickel-chromium alloy — “a metal that 
acts like air” —is used to contain a L;-mile-long proton beam vacuum cavity.

o

Tube of low-magnetic Inconel "X" alloy carries 
Synchrotron's 25-Bev proton beam between magnet 
jaws. Tube's assembled, in sections, into a circle 
’/2 mile around.

Inspecting one of Synchrotron's 240 magnets. This 
one weighs about 17 tons. Inconel "X" tube fits 
into narrowest gap between jaws.

Principal reason for the selection of 
Inconel “X” alloy, reports Brook
haven, was its high electrical resistiv
ity. This resistivity, about 740 ohms 
per circular mil-foot, results in the 
avoidance of high eddy currents. In 
addition, the low magnetic permeabil
ity of Inconel “X” alloy, approximately 
the same as air, has virtually no effect 
on the strong magnetic field passing 
through the tube walls to guide the 
proton beam.
Inconel "X" also benefits vacuum 

cavity tube in other ways
Its high structural strength permits 
thin-wall construction—tensile strength 
after heat treatment, above 130,000 psi. 
Other physical properties important to 
this application—the alloy’s low vapor 
pressure, good degassing, freedom 
from porosity.

Inconel “X” alloy provides good fab
ricability, too—tube is formed in sec
tions from 0.078-inch sheet, welded 
and flanged.
Pertinent Literature: Send for 51-B; 
“Nickel Alloys for Electronic Uses.”

Circle 564 on Reader-Service Card

Monel speeds sound brazing of resistor caps

Close-up of Monel cap« soundly brazed to wire 
winding and leads of semi-finished resistor. Made 
by Sage Electronics Corporation, 302 N. Goodman 
St., Rochester 7, N. Y.

Portable wattmeter designed by Tor Pat
terson won a merit award for Voltron Products.

Airborne uhf transmitter, received one of two merit 
awards won by GE’s Light Military Products Depart
ment. Designers: Noland Vogt, Robert Robb, and 
George Beck.

Rochester, N. Y. : Monel* nickel-cop
per alloy now makes possible, fast, sure 
brazing of connections in resistors de
signed for severe service by Sage Elec
tronics Corporation (see photo, left).

In the caps, Monel alloy also gives 
excellent resistance to corrosion in 
murderous environments ... and pro
vides essential strength for anchoring 
leads.

Monel boosts durability in other 
electronic components, too

In one magnetron, for example, Monel 
alloy provides an output flange and 
mounting plate with the toughness and 
strength needed for 6000-hr life. In 
fastenings, Monel alloy stands up 
against both corrosion and hard knocks. 
In backing for contact points, Monel 
alloy contributes important strength 
and brazing properties.
Pertinent Literature: Send for 51-B; 
“Nickel Alloys for Electronic Uses’’ and 
T-5—r “Engineering Properties of Mo
nel and ‘R’ Monel.”

Mating connectors for audio/video received excel
lence award for Cannon Electric Co. designers Sam 
Arson and Carlos Beeck.
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Sixty-cycle pulser designed for Tally Register 
Corp by W C. Vaughn received merit award.

Price is no clue when diodes sell for about the same, and just 
looking at them tells nothing. But if you ask the right ques
tions about the three key factors in the production of quality 
germanium gold bonded diodes, you have your clues to more 
long-term reliability for your money. Here they are:

Sight amplifier test set won a second merit 
award for Light Military Products Department of 
GE. Set was designed by Vogt, Robb and Beck.

Variplotter, a portable x-y recorder, won a 
merit award for James Patmore, Electronics As
sociates, Inc., designer.
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STRICT, STATISTICAL, HISTORY LOGGING 
traces the progress of every single wafer made 

from each ingot of germanium. At GT, if a few wafers fail to 
pass the stringent GT quality tests along the way, then 

all from the ingot are suspect and can be identified and 
pulled out. There are no “stowaways” Jn a 

shipment of GT quality diodes.

GT is equipped to supply diodes tested to 
individual customer requirements, 

such as JAN Qualification Inspection Tests 
and many others. 

/ To get the full measure of quality in 
Germanium Gold Bonded Diodes, 

see your GT representative; or write directly to 
the company with know-how NOW.

LEVEL OF TESTING STANDARDS
reveals the level of quality. Ask about “everyday” 

test standards. (In the GT Seal Test, diodes are 
submerged in a penetrant-dye solution for 24 hours 

under 75 psi. This test is so sensitive that 
it will reveal a leak so small it would take over 300 

years for 1 cc of gas to diffuse through the case.) 
All GT quality tests-100% electrical, 100% shock 

and vibration, and 100% temperature cycling 
—are at the highest industry level... 

v and as a final mark of quality, the color bands 
\ on GT Germanium Gold Bonded
A Diodes are baked on to stay.

BAKING TIME AND TEMPERATURE
bear a direct relationship to long-term stability. You get a measure 

of the quality of diodes by asking: “How long do you bake, and 
at what temperature?” (All GT diodes are baked at 140°C for 

at least 96 hours-the highest and longest in the industry!)



NEW PRODUCTS
Covering all new products that might gener
ally be specified hy an electronics engineer 
engaged in the design of original equipment.

Pasi

Silicon Power Rectifier Has 11/16 in. 
Ceramic Base

The ceramic base silicon power rectifier is available 
in an 11/16 in. configuration. The ceramic base elimi
nates the need for insulating hardware and reverse 
polarity units. The alumina ceramic disc is mounted 
between the top hat assembly and the hex base, in
sulating the mounting base from the rectifying junction. 
The disc has low thermal resistance. The rectifiers are 
rated up to 20 amp at 150 C case temperature.

Transitron Electronic Corp., Dept. ED, 168 Albion 
St., Wakefield, Mass.
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Printed Circuit Trimmer Potentiometer 
Measures l/4x 1/4 x 1-1/4 in.

The Ultrimmer printed circuit trimmer 
potentiometer measures 1/4 x 1/4 x 1-1/4 in. 
The resistance element is embedded in alkyd 
resin to permit the unit to withstand shock 
vibration. Use of this resin eliminates strain 
coefficient during temperature cycling. Max
imum temperature coefficient is 25 ppm per 
deg C; the units can be supplied with a 
high positive temperature coefficient. Hu
midity and moisture are kept out with a 
silicon rubber 0 ring, which also maintains 
constant turning torque. A clutch arrange
ment prevents overtravel or jamming of the 
slider. Ranges run from 200 to 150,000 ohms 
with zero end resistance and standard toler
ance of ±5%.

Ultronix, Inc., Dept. ED, 111 E. 20 Ave., 
San Mateo, Calif.
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Self-Stepping Crossbar Scanner Operates at 
Frequencies to 10 me

Model SC-5F self-stepping scanner is a modified crossbar switch 
with simplified circuitry which enables it to connect sequentially 
a six-wire circuit to each of 100 sets of six-wire terminals at up 
to 50 sets per sec. The unit takes up 27 in. of 19-in. relay rack 
space and operates reliably over millions of cycles with low cross
talk between adjacent circuits at frequencies up to 10 me. This 
scanner is adaptable to thermocouple and strain gage scanning. 
It has a bridging capacity of 20 upf to ground between conductors. 
Current carrying capacity is 100 ma non-inductive at 50 v de for 
2 x 107 operations.

James Cunningham Son & Co., Inc., Dept. ED, 101 Litchfield 
St., Rochester 8, N.Y.
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Kit Contains All Equipment Needed 
to Wind Precision Resistors

This kit contains all necessary tools, materials 
md instructions needed to wind prototype quan- 
ities of precision resistors. Included are a bobbin 
.vinding machine, resistor wire, bobbins, lugs, 
ools and miscellaneous supplies. Sufficient ma
terials are furnished to make more than 200 
resistors.

Resistron, Dept. ED, 2487 E. Washington St., 
Pasadena, Calif.
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Tantalum Capacitors Have Certified 
Reliability

A written certification of pre-tested reliability 
is given on these Gold-Cap tantalum capacitors, 
eliminating the need for further testing by the 
user. The capacitors are polarized, tantalum elec
trolytic units capable of operating at full rated 
voltages in temperatures ranging from —55 to 
4-85 C with voltage derating at ambient temper
atures from 85 to 125 C. Included in the relia
bility tests are performance and stability checks 
at reduced and high temperatures, vibration, salt 
spray, temperature and immersion cycling, baro
metric pressure, surge voltage, moisture resist
ance, terminal strength, shock, and 2000-hr life 
tests. Results are supplied with each capacitor. 
The units are rated at 6 to 1000 wvdc max; 
capacitances are from 2 pf at 100 v to 330 pf at 
6 v.

Fansteel Metallurgical Corp., Dept. ED, North 
Chicago, Ill.
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Beam-Deflection Tube Operates to 100 me

This beam - deflection tube is designed for 
balanced-modulator, balanced-mixer, and prod
uct-detector service in single-sideband equip
ment. Called the RCA-7360, it is capable of 
operation up to 100 me. Advantages include 
balanced push-pull output with single-ended 
input, high gain and large output-signal voltages, 
self-excited operation, 60 db carrier suppression 
in balanced-modulator service and 40 db oscil
lator-signal suppression in balanced-mixer service. 
The tube has two plates and two beam-deflecting 
electrodes, together with a screen grid, control 
grid, and cathode. Control-grid-to-plate trans
conductance is 5500 pmho, and deflecting-elec- 
trode-to-plate transconductance is 1000 pmho.

Radio Corporation of America, Electron Tube 
Div., Dept. ED, Harrison, N.J.
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WHY USE TWO?

WHEN ONE JfQ LC TUNER WILL DO!

The versatile new Jru du t uner com nines tne character
istics of a precision variable capacitor and a metallized 
inductor. Its unique miniaturized construction helps effect 
compact electronic packaging to meet space challenging 
demands... affords higher reliability, faster assembly, and 
greater economy in prototype design or production.

DiameterMedel
Self Resonating 

Frequency Range

Typical LC Tuners Now Available

LC303 450-700 MC .635 5/16'
LC304 300-500 MC .845 5/16'
LC306 200-450 MC 1.104 5/16'
LC309 125-200 MC 1.691 5/16'

Write for Bulletin 216 for further facts. Include your current design or 
performance problems for specific recommendations.

Pioneers in electronics since 1929

ELECTRONICS CORPORATION
1462 62nd Street, Brooklyn, New York 

circuit mounting types), each offering a large range of 
resonating frequencies, meet most circuitry requirements. 
If our standard line does not meet your needs, our engi
neering staff will be glad to design LC Tuners that suit 
your individual circuit specifications.

PHONE DEWEY 1-1000

JFD Canada Ltd.
51 McCormack St.
Toronto, Ontario, Canada

JFD International 
15 Moore Street 
New York, New York
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Widest Option in NEW PRODUCTS

Low-Power Rotary Switches
SECTIONS

1-5/8* 1-7/8*1-13/32*1-9/32*15/16'

1-17/32* 1-7/8*1-7/8*1-5/16'

2-1/32*2.5/16' 1-23/32*1-31/32* 1-3/4'

2-17/32*
2-5/16' ? 2-17/32*2-5/16'2-5/16'

2-5/16'

forw
verst

METAL PARTS AND FINISHES

ACCESSORIES

ensi
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THROW: 12.85*, 25.7* 
INSULATION; phenolic

THROW: 30*, 36*, 45* 
INSULATION; stator glass 
silicone; rotor, KEL-F

THROW: 20*, 40* 
INSULATION: phenolic

THROW: 30*, 45*,60*,90' 
INSULATION: phenolic, 
Mycalex, ceramic

STANDARD COMMERCIAL—Punched steel parts are lead- 
coated, cold-rolled steel. Parts such as nuts, lockwashers, 
etc., are cadmium-plated steel. Shafts may be cadmium- 
plated steel, brass, or aluminum. Brass parts are unplated.

THROW: 15*, 30° 
INSULATION: phenolic

THROW: 20*, 40* 
INSULATION: phenolic, 
Mycalex

BEARING STRAPS— 
Added shaft support 
on long switches. Steel, 
brass, and phenolic.

Famous Oak dou
ble wiping, high
pressure design. 
Riveted or oye- 
leted in place and 
keyed from turn
ing. Rotors short
ing or nonshorting.

MOUNTING BRACES 
—Prevents frame twist 
on long switches due 
to torsion.

POTENTIOMETERS— 
Customers choice. 
Mounts on rear of Oak 
switches. Operates by 
switch shaft or sepa
rate concentric shaft.

THROW: 18*, 20*, 30e, 
36°, 45e, 60°, 90* 
INSULATION: phenolic. 
Mycalex, ceramic

THROW: 30*, 36*, 45*, 
60°, 90°
INSULATION: phenolic, 
Mycalex, ceramic

AC SNAP SWITCHES 
—36 models for use 
on most switch types. 
All are UL approved.

THROW: 12.85*, 18
25.7*, 36* 
INSULATION: phenolic

Tachometer 
Generator

CMS-202. This is a special alloy for high temperature 
operation to 150°C.
GOLD-PLATED CONTACTS—Type 1 or 2 contacts may be 
gold-plated 0002'thick. Not to be confused with gold flash. 
FOR PRINTED CIRCUITS—Standard Oak contacts with a 
lug extending from the terminal end. Lug inserts in board 
for dip soldering.

ELECTROSTATIC 
SHIELDS—Used be. 
tween sections. Sizes 
and shapes for oil 
switches.

1260 Clybourn Ave., Dept. D, Chicago 10, Illinois
Phone: MOhawk 4-2222

THROW; 25.7’, 30*, 36’, 
45*, 60*
INSULATION: phenolic, 
ceramic

ELECTRONIC DESIGN • September 30, 1959

dc t( 
mod

SPECIAL SHAFTS— 
Hollow, dual-concen
tric, and triple-con
centric for many 
switches.

TYPE 1—Contacts are spring brass, silver-plated. Rotors 
are brass, silver-plated. Temperature limit: 100°C constant 
ambient.
TYPE 2—Contacts, spring tempered-silver alloy. Rotors, 
coin-silver alloy. Temperature limit: 100°C constant 
ambient.
TYPE 3—Contacts and rotor blades made of Oak alloy

espi 
cale
0 in

TROPICAL OR 50-HOUR SALT SPRAY MILITARY SPECIFICA- 
TIONS—All steel and brass parts are cadmium-plated and 
chromate-dipped. Stainless steel parts are passivated.
200-HOUR SALT SPRAY MILITARY SPECIFICATIONS-AII 
brass parts are nickel plated. All stainless steel parts are 
passivated. Shafts, “C washers and index springs, balls 
and plates are stainless steel.

Type U720-001 size 20 tachometer generatoi 
has an output voltage linearity of 0.03% at 0 to 
3600 rpm without the need for compensation due 
to temperature variations. Temperature rise is 12 
to 14 deg C and output voltage variation is ±0.1%. 
Output impedance is 1100 -f- j3800 ohms and 
input impedance is 1173 ohms. Required input is 
115 v at 400 cps. The unit weighs 29 oz.

Kearfott Co., Inc., Dept. ED, 1500 Main Ave., 
Clifton, N.J.
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Secondary Frequency Standard
Frequencies from 10 kc to 1000 mc

hoar 
or tv 
lace, 
type

sion. 
time 
bloc

Crystal-controlled time-frequency calibrator 
model 1213-D provides standard frequencies from 
10 kc to 1000 mc for equipment calibration and 
the measurement of unknown frequencies. Short
time stability is 1 part in 107; timing markers are 
provided at decade intervals from 0.1 to 100 
psec. The unit has a touch-button deviator to in
troduce a small frequency decrease to establish 
sense in indications near zero-beat. The calibrator 
is 14-1/2 x 5-3/4 x 7 in. including a model 1203-B 
unit power supply.

General Radio Co., Dept. ED, West Concord, 
Mass.

SEND FOR THIS GUIDE CHART 
TO OAK SWITCHES

Bulletin unfolds to 17" x 22" wall 
chart (right) which matches 34 ro
tary switch sections (shown actual 
size) to corresponding frames. Also 
contains specifications and dimen
sions for rotary, pushbutton and 
lever switches.

Relay
Rated at 10 amp

This 10 amp 4pdt relay is available in both ac 
and dc operation models. Called E 410 H, it meets 
MIL-R-5757C, MIL-R-25018 and MIL-R-6106C. 
It weighs 0.4 lb and measures 1.44 x 1.44 x 2.25 in.

Electro-Mechanical Specialties Co., Inc., Dept. 
ED, Banning, Calif.
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Silicon Rectifiers

Temperature range is —65 to -f-125 C a valuable first edition /fl circuit engineers

ator 
) to 
due 
s 12
1.1%. 
and 
it is

ve.,

MOTOROLA’S newt
zener diode
handbook

Here’s the first manual of its kind —

THIS FIRST EDITION CONTAINS: 
Nearly 150 illustrations, graphs and tables 
...plus chapters devoted to:

i ac 
sets 
6C. 
í in. 
ept.

Operating in the temperature range of —65 to 
4-125 C, these silicon rectifiers are designed for 
de to ac inversion, de static switching, pulse width 
modulation, power equipment frequency conver
sion, and current limiting circuit breaker use. The 
time required for the rectifier to regain its forward 
blocking state after forward current conduction is 
12 psec. The piv ratings are 100, 150, 200, 250, and 
300 v. These rectifiers carry continuous average 
forward currents up to 16 amp and handle re
verse recovery currents of 20 amp.

General Electric Co., Semiconductor Products 
Dept. ED, Liverpool, N.Y.
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a 126-page guide to the basic theory, 
design characteristics and applications 
of zener diodes. These versatile, 
voltage-limiting components help 
solve circuit problems. Motorola’s JB 
handbook tells how —and A
describes how the properties of 
these relatively new devices can 
be utilized in countless creative 
applications in industry.

• Characteristics of Silicon Zener 
Diodes

• Design Considerations
• Regulated Power Supplies
• Surge Protection
• AC and DC Amplifiers
• Temperature Compensation and 

Impedance Cancellation
• New Approaches in Zener Diode 

Applications
•The Motorola Zener Diode Slide 

Rule Calculator
• Specifications and Testing Methods

Û)

itor 
om 
md 
art- 
are 
100 
in- 
lish 
tor 
1-B

This handbook is available 
from your nearest 
Motorola Semiconductor , 
Distributor for only $1. i 
Call or write today for a 
your copy ! M

Data Plotting 
Boards

For de analog signals

Types MC-3301 and MC-3302 data plotting 
boards are designed to plot one de analog signal, 
or two signals simultaneously, on a 30 x 30 in. sur
face. Type MC-3301 has a one arm-pen assembly; 
type MC-3302 has two. Equipped with 400-cps 
plug-in servo amplifiers and plug-in power sup
plies, they can receive input from two or four 
channels of analog input data. Maximum plotting 
sensitivity is 20 in. per v. The pens plot at 30 in. 
per sec. The plot in either direction is linear with 
espect to input voltage to within ±0.05% of full 
cale. Dynamic accuracy is ±0.05% at speeds to 
0 in. per sec. The units are transistorized.
Computer Systems, Inc., Dept. ED, 611 Broad- 

vay, New York 12, N.Y.
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SPECIAL SLIDE RULE AVAILABLE
For rapid calculations involved in designing circuit 
configurations with Motorola Zener Diodes, use this special 
zener slide rule. It handles most design problems in zener 
applications. Available from your Motorola Semiconductor 
Distributor for just $1.

MOTOROLA SEMICONDUCTOR DISTRIBUTORS FOR TECHNICAL INFORMATION on Motorola zener diodes

ALAMOGORDO 
BIRMINGHAM 
BOSTON..........
CAMDEN
CEDAR RAPIDS 

’ CHICAGO

CLEVELAND 
DENVER 
DETROIT

and for details on recent price reductions, 
Motorola Semiconductor regional office:

contact your nearest
Radio Specialties, 209 Penn Ave.

Ack Radio Supply Co., 3101 Fourth Ave., So.
Cramer Electronics, Inc., 811 Boylston St.

General Radio Supply Co., 600 Penn St.
................................. Deeco Inc., 618 First St., N. W.

Allied Radio Corp., 100 N. Western Ave.
Newark Electric Co., 223 W. Madison St.

Main Line Cleveland Inc., 1260 E. 38th St.
Denver Electronic Supply Co., 1254 Arepahoe St.

Radio Specialties Co., 456 Charlotte Ave.
Lenert Co., 1420 Hutchins

Lafayette Radio, 165-08 Liberty Ave.
Kierulff Electronics, 820 W. Olympic Blvd.

...................... Electronic Supply, 909 Morningside Dr.
Electronic Supply, 61 N. E. 9th St.

...........................Milgray Electronics, 136 Liberty St.
Lafayette Radio, 100 6th Ave.

................................Elmar Electronics, 140 11th St.
Radio Specialties, 917 N. 7th St.

San Delco, 3821 Park Blvd.
Electronic Industrial Sales, 2345 Sherman Ave., N.W.

HOUSTON 
JAMAICA, N. Y. 
LOS ANGELES 
MELBOURNE, FLA. 
MIAMI
NEW YORK

OAKLAND 
PHOENIX
SAN DIEGO...............  
WASHINGTON, D.C.

RIDGEFIELD, N. J.

540 Bergen Blvd.
WHitney 5-7500
(from New York, Wl 7-2980)

CHICAGO 39, ILL.

5234 W Diversey Ave. 
AVenue 2 4300

HOLLYWOOD 28, CALIF.

1741 Ivar Ave. 
HOIlywood 2-0821

Outside U. S. and Canada: MOTOROLA INTERNATIONAL, S. A.
4545 W. Augusta Blvd., Chicago, III.

OfAtNDAUf QlMim IN QUANTITY

MOTOROLA
SEMICONDUCTORS

MOTOROLA, INC., 5005 E. McDOWELL, PHOENIX, ARIZONA
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Isolated Outputs from

Twin Double-Plate Triode• '0a

MICI

The 12FQ8 nine-pin miniature
twin triode with each section having two

500400100
PLATE VOLTAGE (VOLTS)

Fig. 1. Average transfer characteristics of each triode section of the 12FQ8
CIRCLE 209 ON READER-SERVICE CARD
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AVERAGE PLATE
Each

CHARACTERISTICS
SECTION

£f = RATED VALUE 
PLATE NUMBER I AND FL 
CONNECTED IN parallel

By PROVIDING two plates for each 
triode section of a twin triode re

ceiving tube, two well-isolated outputs 
can be taken from each stage. Registered 
as the 12FQ8, the “twin double-plate 
triode’ also offers equipment designers 
economy in cost and space.

available for switching to a “percussior 
effect’ circuit. Due to the excellent isola 
tion between outputs, there is virtually 
no interaction or degradation effects.

While the same results could be ob
tained from separate tubes, the avail
ability and use of two anodes in each 
triode section permits a reduction in the 
total number of tubes required.

Although presently used in musical in
strument devices, the 12FQ8 tube can 
materially reduce the tube quantity in 
equipment requiring minimum inter
action between two outputs from a single 
input source.

Simple, sensitive and accurate ... the A.P.I. meter-relay is 
also a rugged-performance instrument that will monitor and con
trol any electrically measurable variable. It will do so with 
great reliability.

Consider this: the A.P.I. ineter-relay is capable of operating 
for more than 10,000.000 make-break cycles, with perfect con
tact every time. Because reliability is “locked-in.”

How so? A unique locking coil does the trick. It supplements 
the torque developed by the sensitive D'Arsonval meter move
ment, drives the indicator and set-point contacts together, creating 
a firm, sure electrical circuit. And because this action auto
matically spring loads the contact on the set-point arm, break
contact is clean and decisive, with no teasing or sticking.

Another significant fact about the A.P.I. meter-relay: you can 
use it with very tiny current or voltage inputs. Full scale sensi
tivity can be as small as 5 microamperes or 5 millivolts. No 
signal amplification necessary. Use it with thermocouples, photo
electric cells . . . any sensing element you wish — all you need 
is some electricity.

Why not explore the design possibilities inherent in the low
cost meter-relay? Catalog 4E gives full data.

ASSEMBLY PRODUCTS, INC 
Chesterland 17» Ohio

Applications

Currently produced in mass-production 
quantities by the General Electric Receiv
ing Tube Dept, in Owensboro, Ky., the 
tube is being used by the Wurlitzer Co. 
in an electronic organ design featuring 
special effects.

Tone signals are taken from two sepa
rate plates of each frequency generator 
stage. One output is fed to a standard 
tone amplifier while the second output is



BASING DIAGRAM

EIA 9KT

TERMINAL CONNECTIONS

Pin 6—Plate Number 2

Pin 9

PHYSICAL DIMENSIONS

MAX

MAX

MA*

EIA 6-2

Make the big switch to the A-MP Double Throw Program Selector Switch. Send today for more information

AMP Incorporated
>00

Pin 4
Pin 5

Pin 2
Pin 3

Pin 7
Pin 8

Pin 1—Plate Number 2

ivail 
each 
i the

Fig. 2. (a) Base diagrams for 
12FQ8 tube, (b) Physical out
line of tube.

ssioi 
isola
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plates brought out to separate base pins. 
Each of the four plates is rated at a 
maximum of 330 v and 0.5 w dissipation. 
In typical operation with the plates at 250 
v and grids at —1.5 v, the amplification 
factor of the grids to each plate is 95 
and the transconductance is 1250 pmhos, 
measured with the other plate of the 
same section grounded. In this condition, 
each plate draws 1.5 ma and represents a 
plate resistance of 76K.

For more information on the 12FQ8, 
turn to the Reader-Sen ice Card and 
circle 100.

ture 
two

Just flick your finger. That’s all you do to select either of two circuit programs with AMP’s new Program Selector 
Switch—up to 1500 poles, double throw. Compact in size, available in a fully shielded type, this new switch offers 
you all the reliability you need for any critical dry-circuit application.
The flick of your finger also pre-cleans all contacts for assured conductivity through AMP’s patented wiping 
action. You get uniform pressure on all contacts ... choice of tin or gold contact finish ... exclusive contact and 
spring design plus many other features from AMP’s industry-proved Patchcord Programming Systems ... in
cluding A-MP Taper Pins, crimped to your leads and inserted into taper receptacles in the rear of the switch.
And—for flexibility, you can make a combination plug board and double throw switch with all throw positions 
independently patched.

tion 2)
-Grid (Section 2)
-Plate Number 1 
tion 2)
■Heater
•Heater

tion 1)
-Grid (Section 1)
•Plate Number 1 
tion 1)
-Cathode

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA
A-MP products and engineering assistance are available through subsidiary companies in: Australia • Canada * England • France • Holland • Japan 
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NEW PRODUCTS

cvowiirLAMHIIA
WFGUeATED POWER »um V

Tach Generator

Compact design

s

K rf»-

rf «

Designed for applications where 
space must be conserved, type 
6227-03 tach generator with size 10 
motor measures 1.281 in. long and 
weighs 2.5 oz. The ambient tem
perature range is —55 to -f-100 C 
and the rotor inertia is 0.65 g-cm2. 
The motor section has 26 v fixed 
phase, 35 v center tap control phase, 
0.3 oz-in. stall torque, and 6500 
rpm no load speed. The generator 
section has 10 v input and 0.16 v per 
thousand output. The housing is 
stainless steel.

John Oster Mfg. Co., Avionic 
Div., Dept. ED, 1 Main St., Racine, 
Wis.
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Resistors

Wirewound type

years
Freedom from worry about major maintenance or extensive replacement for five full years. 
That’s the guarantee given with every Lambda power supply—the first such guarantee 
in the electronics industry. It proves the point engineers keep making in preference studies : 
When operating conditions make dependability a “must,” they specify Lambda...

LAMBDA POWER SUPPLIES Send for 
32-page 
Catalog

I -ambda 
Powe r

These wirewound resistors have 
ratings at 25 C of 3, 5, and 10 w. 
At 200 C their ratings are 1, 1.5, and 
3 w respectitvely. Temperature co
efficient is it ppm per deg C even 
at the maximum operating tempera
ture of 275 C. These units meet 
MIL-R-9449 and the 1000 v \ -block 
test of MIL-R-26C. Standard units 
have 1% tolerance; tolerances to 0.1% 
can be ordered. The resistors are 
wound helically on ceramic cores 
and have a jacket of silicone-ceramic 
pressure-molded around the core.

Ohmite Mfg. Co., Dept. ED, 3657 
Howard St., Skokie, Ill.
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Silicon
rectifiers

1H538¿re

TRI-AMP RECTIFIERS
SELENIUM RECTIFIERS

SILICON DIODES

1N254Maximum Values for AUTOMATIC Military Type Silicon Rectifiers
1N540

DC Output Current (MA)
Type

Mounting

with rectifierAveraged over 1 cycle for inductive or

1N547

1N255

1N256

CIRCLE 214 ON READER-SERVICE CARD CIRCLE 215 ON READER-SERVICE CARD

1959September 30ILECTRONIC DESIGN

750
750
750

100
200
100 
000
200
400
600

Av. @ 1350 f 
C««e Temp.

1000
100
400
200

250
250
250

1X253 
1X254 
1X255 
1X256
1X53« 
1X540
1X547

Peak 
Reverie 
Voltage 
(VDC)

Maximum 
Reverse 
Current 
(MA)

1021A 
989B
990B
991B 

1081A 
1085A 
10"3A

& 1500 C. 
Ambient

Without qualification, these rectifiers are the finest available 

today, designed and manufactured to meet stringent govern
ment requirements and the exceedingly high quality control 

standards of General Instrument Corporation.

These JAN types are offered in volume quantities for on time 
delivery at prices that reflect General Instrument’s years of 
production experience. Data sheets on these and other 

Automatic silicon rectifiers are available upon request.

MIL E i 
Technical 

Spec.
Sheet No

Stud 
Stud 
Stud 
Stud 
Axial Lead 
Axial Lead 
Axial Lead

25° c. 
Ambient

GERMANIUM 
DIODES

operating at full rated current; case temperature 135° C.
tAveraged over 1 cycle for inductive or resistive load with rectifier 
operating at full rated current at 150° C. ambients.

Semiconductor Division
GENERAL INSTRUMENT CORPORATION
65 Gouverneur Street. Newark 4-, N. J.

GENERAL INSTRUMENT DISTRIBUTORS Baltimore D A H Distributing Co. • Chicago Meniuip Cu • Cleveland. Pioneer Electronic Supply • t<oi Angele* Valley 
Electronics Supply Co.. Burbank • Milwaukee: Radio Parts Co Inc. • New York City: Huck in Radio Ac Television Corp.. Sun Radio A Electronic Co. • Philadelphia 
Herbach A Rademan Inc. • San Diego: Shanks A Wright Inc • Ban Francisco: Pacific Wholesale Co. • Seattle: Seattle Radio Supply • Tulsa Oil Capitol Electronics

0.15*
0.25*
0.350t 
0 350t
0.350t

resistive load

CALIFORNIA
Valley Electronic Suppiv Co 

1302 W. Magnolia Blvd., Burbank
Shanks A Wright, Inc 

2045 Kettner Blvd. San Diego
Pacific Wholesale Co.

1850 Mission St.. San Francisco 
DISTRICT OF COLUMBIA 
Sílbeme Industrial Sales ('orp

3400 Georgia Ave., XW 
ILLINOIS

Merquip Company 
5904 W Roosevelt Rd.. Chicago

INDIANA
Brown Electronics. Inc.

1032 Broadway, Fort Wayne 
Graham Electronics Supply. Inc. 
122 S. Senate Ave., Indianapolis

MARYLAND
D A II Distributing Ca.

2025 Worcester St , Baltimore
MASSACHUSETTS 

The Greene Shaw Co., Inc. 
341-347 Watertown St . Xewton

NEW YORK
Hudson Radio A TV Corp. 

37 W. 65th St.. XY(
Sun Radio A Electronics Co., Inc.

650 Sixth Ave.. XYC
OHIO

Th> Mytronic Company 
2145 Florence Ave.. Cincinnati 
Pioneer Electronic Supply Co. 
2115 Prospect Ave , ('leveland 

Buckeye Electronic Distributors, Inc. 
236-246 E. Long St., Columbus

OKLAHOMA
Oil ( apitol Electronics 

708 S Sheridan P.O Box 5423, Tul»a
PENNSYLVANIA

D A H Distributing Co.
2535 X. 7th St., Harrisburg 

Herbach A Rademan. Inc.
1204 Arch St.. Philadelphia 

WASHINGTON
Seattle Radio Supply Co. 

2115 Second Ave., Seattle
WISCONSIN

Radio Parts Co., Inc.
1314 X. 7th St., Milwaukee

to meet MIL-E-1 specifications

for immediate 
delivery of

General 
Instrument 
semiconductors 
at factory prices 
call your 
stocking distributor

The authorized distributors listed 
below carry a full stock of all 
General Instrument semiconduc
tors — and can give you imme 
diate delivery from stock



CIRCUIT

POSITIVE PROTECTION 
The new AIRPAX Senes 500 Miniature Magnetic Circuit Breaker has an inverse time 

delay mechanism providing a trip level which is unaffected by ambient or operating tempera
ture. Only slightly larger than an “ON-OFF’’ switch, it replaces a switch, fuses and overload 

relays. Hermetically sealed and explosion proof, its operation is unaf
fected by severe shock and vibration. Available with long or short time 

delay in 50 volt DC ratings from 50 MA to 10 AMPERES; 120 11RMS volts at 60 or 400 CPS with ratings from 1 to 10 AMPERES.

AIRPAX _a

CIRCLE 216 ON READER-SERVICE CARD

SERIES 500

NEW PRODUCTS
Voltage Comparator

Has three ranges 

- ---- ■-

Model 5 voltage comparator has these three 
ranges: 0 to 10, 0 to 100, and 0 to 1000 v de. Ac
curacy is 0.1%, response time is 0.1 sec, and sen 
sitivity is better than 1 mv. Power requirement 
are 105 to 125 v ac at 60 cps. Applications include* 
automatic system fault identification, automatic 
voltage calibration, and continuous monitoring of 
voltage or any electrical or physical variable that 
may be converted to a de voltage.

Optimized Devices, Ine., Dept. ED, 864 Frank
lin Ave., Thornwood, N.Y.

CIRCLE 217 ON READER-SERVICE CARD

Resistance Wire

Diameters from 0.0031 to 0.0005 in.
This low density resistor alloy has a resistivity' 

of 815 ohms per cmf at 20 C. Called 815-R, it is 
of iron-chromium-aluminum composition and is 
available precision drawn with diameters from 
0.0031 to 0.0005 in. The alloy possesses a low 
temperature coefficient of resistance which is in
herently controlled within limits of ±0.00001 
ohm per ohm per deg C.

Hoskins Mfg. Co., Dept. ED, 4445 Lawton Ave., 
Detroit 8, Mich.

CIRCLE 218 ON READER-SERVICE CARD

Solid Tantalum Capacitors

Capacitances of 1 to 330 pf

Operating at a temperature range of —55 to 
-p 125 C, these solid tantalum capacitors are 
available with capacitances from 1 to 330 pf. 
When measured at 25 C and 120 cps, tolerance is 
±20% of rated value. Leakage current at rated 
voltage and 25 C is below 0.03 pa per pf per v. 
The dissipation factor is under 6%.

Electronic Fabricators, Inc., Dept. ED, 682 
Broadway, New York, N.Y.

CIRCLE 219 ON READER-SERVICE CARD
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ALL ROADS
LEAD TOSolder Preforms

For temperatures from 158 to 1800 F

*om

are

Lumped constant delay line:
Medium <>id Io* iwwer transformer1

CIRCLE 223 ON READER-SERVICE CARD

exceptional employment 
opportunities for 
engineers experienced 
m computer components 
excellent profit* 
sharing plan.

Í Iters of al! types • Pulso forming i^twork'; . p¡ut: )n encapsulated circuit assemblies
Viiiable delay networks • Continuously variable bm-s . Push,'ubon decade delay lines • Shift

ELECTRONIC DESIGN • September 30, 1959

Typical of this series of modular construction 
programmed pulse generators, type II-507B de
livers four different pulse programs to two signal 
outputs with sync pulses at various pulse repeti
tion frequencies. The units have a preset counter 
allowing choice of the number of pulses or words 
per program. The use of transistors and cold
cathode gas tubes keeps power consumption at

sen 
ent;

Distributed constant lelay lines 
registers • Pulse transformers <

Iconix, Inc., Dept. ED, 945 Industrial Ave., Palo 
Alto, Calif.

CIRCLE 220 ON READER-SERVICE CARD

Relay Actuator

Has no moving parts

DELAY LINES...

This relay’ actuator senses the magnetic field 
created by the current in a wire placed in the hole 
of the toroid. Actuation can be as low as 4.5 amp, 
depending on the relay used. The toroid is en
closed in epoxy material. The actuator has no 
moving parts and eliminates the need for mechan
ical timers.

L and B Electronics, Dept. ED, 2424 Sixth St., 
Berkeley, Calif.

CIRCLE 222 ON READER-SERVICE CARD

Pulse Generators 

Modular Construction

For automatic soldering at temperatures from 
158 to 18(X) F, these soft solder preforms are 
available as rings, discs, washers, pellets, castings, 
balls, spheres, and special shapes. The rings and 
pellets have a core of acid or rosin flux and are 
available in wire diameters of 0.003 to 0.735 in. 
The ball or sphere-shaped preforms are made in a 
wide range of alloys and have diameters of 0.002 
to 0.125 in.

Alloys Unlimited, Inc., Dept. ED, 21-01 43rd 
Ave., Long Island City, N.Y.

CIRCLE 221 ON READER-SERVICE CARD

534 Bergen Boulevard, Palisades Park. New Jersey

PLEASE WRITE FOR 
COMPLETE TECHNICAL DATA

ESC was the first company 
devoted exclusively to the design 

and manufacture of custom built and 
stock delay lines...for all military and industrial 
applications. ESC was also the first to provide 
complete laboratory reports with each delay 
line prototype...containingsubmitted electrical 
requirements, photo-oscillograms (which indi 
cate input and output pulse shape and output 
rise time), the test equipment used, and an 
evaluation of the electrical characteristics of 
the prototype

Whatever the application, ESC can design and 
build precisely the delay line you need- 
easily, efficiently and exactly as ______ 
specified



how small do you
need them?

sub-sub-miniature

tiny 
switches?
LOOK AT 
THESE...

*

actual size

T series
SPDT

Only .526* L. x .250* W. x .323* H. No dead 
break, perfect for super-sensitive uses. High 
repeatability, only one moving part besides 
button. Rugged construction withstands ex
treme shock and vibration.
Amb. Temp. T-3 -65° to +250° F.

T-7 -65° to+350° F.
Elec. 7.5 amps ft 125/250 V.A.C.
Rating: 7.5 amps Res. (<i 30 V.D.C.

3 amps Ind. @ 30 V.D.C.

sub-miniature

actual size
E4-1OO 
series
SPDT

L.W.H. 25/32* x .250* x 23/64*
Elec. 5 amps @ 125/250 V.A.C.
Rating: 4 amps Res. (a 30 V.D.C.

2.5 amps Ind. & 30 V.D.C.
Operating Force 150 grams max.
Amb. Temp. -65° to 4-250° F.

E4-107 -65° to +350° F.
Variety of termination and operating char
acteristics. For switches meeting Military and 
U.L. approval, write for details.

miniature
ENVIRONMENT FREE

moisture 
proof?
SEE HERE...

L.W.H. %’x 11/32* x 19/32’
Elec. 5 amps (ft 125/250 V.A.C.
Rating: 4 amps Res. (<r 30 V.D.C.

2.5 amps Ind. @ 30 V.D.C.
Operating Force 51»17 oz.
Amb. Temp. -65° to +180° F.

actual size
EF-1OO 
series
SPDT

basic snap-action switches
FOR AIRCRAFT, MISSILE, 
ELECTRONIC AND 

INDUSTRIAL APPLICATIONS

• quality engineered 
designed to meet human factors

• over 60,000 switch and actuator 
variations available

• adaptations can be made to fit your 
requirements

gang in mm. apace 
w/dosetolerance mlg.

A3-32/E4-103 
maintained

A3-47/E4-103 
momentary

NEW PRODUCTS
Wirewound Resistors

Have resistances of 130 to 5000 ohms

A4-82/E4-103 
removable plastic 
button

A3 59/T-3 A5-71/T-3 A5 73/T-3
roller leal

new designs on the boards, 
send us your requirements

For use in control circuits, com
puters, and meters, series FM wire
wound resistors are available with 
resistances from 130 to 5000 ohms. 
The temperature coefficient is 0.002% 
per deg C for resistors wound with 
Karma alloy and 0.015% per deg C 
for resistors wound with Nichrome. 
Standard tolerance is 1%. The units 
are equipped with pigtail wire axial 
leads using No. 20 tinned annealed 
copper wire. Insulation resistance 
between body and leads is 900 v 
min.

Precision, Inc., Dept. ED, 4748 
France Ave. N., Minneapolis, Minn.
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A4-15/E4-103 
adj. move. diff.

A9-7/E4-103 
rotary

A3-30/EF-103 
maintained

A3-51/EF-103 
momentary. 3 position 
icenter off)

A4-58/EF-103 
roller ball, cam act.

EF-105 -65° to +350° F.
Termination, 12* of 20 ga. wire epoxy resin 
sealed. Enclosed basic switch conforms to 
MIL-S-6743, with entire unit meeting MIL E- 
5272A.

A3 38/EF-103 
momentary

A5-59/EF-103 
leaf A5-103/EF-103 

roller leaf
C2-33/EF-103 
interlock

LIGHTED PUSH-BUTTON 
PANEL SWITCHES
The industry's most complete line. Models 
light up in any of one to four colors, with 
round or rectangular buttons. All units re- 
lampable from front of panel. Make possi
ble revolutionary ASTROMATIC panel con
cept which simplifies and reduces complex 
monitoring and control centers to small, 
efficient, pictorial lighted panels. Write for 
data on lighted switches or complete 
ASTROMATIC panels.

Switch Division
West Lake Street • Chicago 24, Illinois 

Telephone VAn Buren 6-3100 • TWX CG-1400

Servo Amplifier

Plug-in type

Designed to receive signals from 
a synchro control transformer and 
to operate a servo motor, model 
1800-3500 miniature servo amplifier 
is a hermetically-sealed, plug-in 
unit. Input impedance is 10,000 
ohms, voltage gain is 0.8 v per mv, 
and power gain is 70 db. The phase 
shift is adjusted internally to pro
vide 90 deg voltage required by the 
motor. The carrier frequency is 380 
to 420 cps. Output is 20 v at 400 cps 
when used with a typical servo 
motor load. Required input is 28 v 
de at 150 ma. The unit operates in a 
temperature range of —55 to +71 
G. It measures 1-1/8 x 1-1/8 x 
1-55/54 in. and weighs 3 oz.

M. Ten Bosch, Inc., Dept. ED, 
Pleasantville, N.Y.

CIRCLE 225 ON READER-SERVICE CARD 
< CIRCLE 226 & 227 ON READER-SERVICE CARD
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rower Supplies

Have 20 to 230 v ac output

These are SiwfHCit panel instruments

engineered and built to stay accurate

METERS FOR EVERY NEED

a

x

5202 W. Kinzi« St., Chicago 44, III.

CIRCLE 230 ON READER-SERVICE CARD
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Phon«: ESt«brook 9-1121 
In Canada: Bach-Simpson Ltd., London, Ontario

Test Chamber

Produces temperatures from —65 to ¿-540 F
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The series 500 power supplies provide adjust
able outputs of 20 to 230 v ac. Output frequencies 
may be variable, fixed, or in combination; fixed 
frequency outputs range from 300 cps to 5 kc. 
Load regulation is 5%. Typical input specifications 
are: 115 v, 60 cps, single phase, for units with 
output to 500 va; 230 v, 60 cps, single phase, three 
wire, for units rated at 750 to 2000 va; and 230, 
60 cps, three phase for units with over 2000 va 
output. The units are designed for use in produc
tion testing, ground check-out systems, and other 
applications.

Matrolog Corp., Dept. ED, 169 N. Halsted St., 
Pasadena, Calif.

CIRCLE 228 ON READER-SERVICE CARD

Designed for thermal shock and other controlled 
temperature testing, these chambers have tem
perature ranges from —65 to -{-540 F. Tempera- 
ure uniformity and CO2 dispersal is achieved by 
i built-in air circulation system. Temperature 
hart recorder provides 24 hr record of chamber 
emperatures. Units are equipped to accommo- 
late through wall connections for test articles.

Electric Hotpack Co., Inc., Dept. ED, 5074 
Sottman Ave., Philadelphia 35, Pa.

CIRCLE 229 ON READER-SERVICE CARD

METERS FOR EVERY NEED 

available from stock
or custom-built



NEW PRODUCTS2700

Meas
Rated at 12.8 v, 1.02 amp

If

Desi

distam
input VSWR v an acc

dicati o
eter of 0.6 five v
0.335 in measui

CIRCL
Ph points

Oscillators

Cover 1 to 18 kmc
Ward William V Company, Advertising

over 400 microwave frequency meter or filter designs

input vswr (mill 
Number of RMom

Input VSWR ( wi
Number or Rev

Types 211 and 212 cartridge 
lamps are rated at 12.8 v, 1.02 amp 
and have a light output of 15 cp and 
6 cp respectively. Each is rated for 
100 hr continuous operation, is 
1-3/4 in. long, and has a bulb diam-

ED, 1 
6, Ohi«

Range I TOÓ 1400 me 
Bandwidth et 3 db pomte 8 10 me 
Bandwidth at 35 db points 3S me r

nut VSWR (««th m 
tmbm ol »Hon mt 
imbei ol Tuning C<

Frequent y Rin»,? H 6 12 5 kmc 
8<inJMn<Hh >1 3db points 9 me m

plastici
Keit

f fluency lh'i<e 5350 me 
1 i* • i* J dt

charge 
voltine 
and 30

in. Steel end caps are 
diam. They are made for

surface 
ured v

such uses as radio and panel lamps. 
Tung-Sol Electric Inc., Dept. ED, 

1 Summer Ave., Newark 4, N.J.
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Reserved For You

With hundreds to choose from, you can select the microwave frequency meter or 

tunable band pass filter to meet your exact requirement. If the unit you need is not already in 
stock, it can be produced readily by modifying one of the Frequency Standards 

meters or filters now available. This means both minimum lead time and development costs.
Send your technical requirement for a prompt analysis or meet with 

our staff to discuss your specific problem.

Literature on Standard Products Available on Request

The series 620 microwave oscilla
tors, covering the 1 to 18 kmc fre
quency range, provide electronic 
sweep of rf output or extremely 
stable cw operation. All models have 
linear frequency sweep coverage 
over all or part of each band for 
evaluation of reflection coefficient, 
gain, attenuation, and other char
acteristics. Rise and fall response to 
am is 0.5 psec. The units include two 
adjustable frequency’ markers.

Alfred Electronics, Dept. ED. 897 
Commercial St., Palo Alto, Calif.

CIRCLE 232 ON READER-SERVICE CARD 
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Voltmeter
Measures to 100 kv static charge

630 WATT DC-TO-DC POWER CONVERTER 90% EFFICIENT
20/if|Z20v

1/4 w

500
2N5I4B

Designed 2N5I4B

imp

2a 20w

REDUCE YOUR COMPONENT COSTS

maximum ratings at 25° Cnc

CM

ESO

CIRCLE 236 ON READER-SERVICE CARD >

High current-carrying capacity and 
maximum safety against over-heating 
provided by heavy 90-mil emitter lead.

1.5 a 
20w

INPUT 
28 VOLTS 
25 AMPS

Save on overall costs and up your circuit reliability by
selecting one specific TI germanium power transistor 
for your high power circuitry job. The need for tran
sistor paralleling is greatly reduced ... and, in many 
applications, eliminated ... with TI’s newest high 
current alloy-junction power transistor series. If you 
are using two types in parallel for a 25-amp job, save 
by using one TI high current alloy-junction transistor! 
Ranging from 10 to 25 amps in 40,60, or 80 volt types, all

measure static

units feature guaranteed gain at maximum rated cur
rents and 1.5 volts V(K. For your high current switching 
applications, all types highlight typical switching times 
at 25°C of 12.0 usees (ton) and 7.0 usees (toff).
Contact your nearest Texas Instruments sales engineer 
for applications assistance or your nearby TI distrib
utor for off-the-shelf delivery at factory prices. For high 
reliability, high performance, and a full year product 
guarantee, you can rely ... on TI!

Designed especially for control 
pinels, this toggle switch permits 
the bat handle to travel 50 deg. A 
chrome-plated jam nut fastens the 
15/32 in. bushing to the panel. The 
switch is available with dpdt or 
3 pdt. Each circuit is rated at 5 amp 
125 v ac, 4 amp 30 v dc, and 2.5 amp 
3) v dc inductive.

Electrosnap Corp., Dept. ED, 
1218 W. Lake St., Chicago 24, Hl.

CIRCLE 235 ON READER-SERVICE CARD

germanium and silicon translators 
silicon diodes and rectifiers

Collector-to-Base Voltage (I c » —5ma, If = 0) 
Collectorto-Emitter Voltage (VK = 4-0.2 v, lc - — 5ma) 
Emitter-to-Base Voltage (I t - —5ma, lc » 0) 
DC Collector Current
DC Emitter Current
Base Current
Total Dissipation
Junction Temperature

Low Rcs (0.05u)at high temperatures 
insured by large ring emitter-base 
area. Leakage currents minimized by 
all welded construction ... no con
taminating solders or fluxes used!

I charges, model 250 electrometer 
voltmeter has full scale ranges of 10 
and 30 kv when the detecting head 
is about 3/8 in. from the charged 
surface. Up to 100 kv can be meas
ured with the detecting head at a 
distance of 6 in. The instrument has 
an accuracy of 5% and provides in
dication of both positive and nega
tive voltages. It can be used to 
measure electrostatic charges on 

I plastics, paper, and hydrocarbons.
Keithley Instruments, Inc., Dept. 

ED, 12415 Euclid Ave., Cleveland 
6, Ohio.

CIRCLE 234 ON READER-SERVICE CARD

Instruments
INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY
POST OFFICE BOX 313 . DALLAS. TEXAS

NOTES
L5 may be wound according to the output voltage desired, 
allowing about 1.639 turns per volt The wire size should 
be large enough to allow one circular mil per millampere 
The output current and load will then determine D2, D3. 
D4, D5 and C4
L2, L3—17 turns each ,10 bifilar wound
LI, L2—4 turns each fl6

am
are

Toggle Switch
Hat handle travels 50 deg

precision carbon film resistors 
sennstot silicon resistors

Core-type 50022-2A Magnetics, Inc.
QI. Q2—2N514B 80 volt 25 amp each mounted on a mini
mum of 200 sq in. of % * aluminum for operation up In 50' C. 

DI—INI 124 mounted on a minimum of 1 sq in. of exposed 
aluminum 1/16* thick. Operation to 50°C.

Frequency about 1 kc.

GERMANIUM TRANSISTOR 
APPLICATION NOTES



INTERNATIONAL RECTIFIER CORPO
NEW PRODUCTS

ATI ON

644 Zener Diode Types 
Offer Advantages to Every 
Voltage Regulator Circuit

As compared to other voltage refer
ence elements, the silicon diode regu
lator has a longer life expectancy be
cause of its mechanical ruggedness. It 
does not deteriorate under storage nor 
age during its operating life. Small size 
and light weight make its use in air
borne or portable equipment especially 
desirable from many standpoints.

International Rectifier Corporation 
now offers an extensive line of zener 
types numbering 644 in seven basic 
styles. From the miniature type rated 
at 750 milliwatts to the precision 
1X430 reference element types, all are 
manufactured to meet the most rigid 
military requirements. See how these 
all-welded, hermetically sealed diodes 
can improve your circuit design. . . .

CIRCLE READER SERVICE CARD NO. 250

Miniafure Voltage Reference Packs Maintain 
Voltage Regulation to within zt O.O1%!

REF-PAK MODEL 4RV8
Standard MIL Transformer Case

Designed around the highly stable 
1N430 silicon reference element, these 
miniature reference supplies may be 
considered to be the solid state equiva
lent of the standard cell. A high degree 
of stability is attained by maintaining 
a precise constant current through the 
reference element, regardless of tem
perature or line voltage variations.

Ref-Paks will operate directly from

REF-PAK MODEL RV8-PC 
Special Housing for insertion into 
printed circuit boards.

an unregulated power source . . . main
tain voltage regulation to within ± 
0.01#! Output voltages of either 8.4 or 
16.8 volts de are available in 5 distinct 
types that allow operation from 28 or 
115 volt de, 400 and 60 cycle power 
supplies. Temperature coefficient of 
these devices is ± 0.001 #/°C from 
-55° to +100°C.
For complete details ask for SR-401.

CIRCLE READER SERVICE CARD NO. 252

Oscillator

Frequencies are to 1 me

For use as a master timing clock ’ 
for data-handling, this frequency 
standard stable oscillator has an ac- । 
curacy of 10 ppm in the range of a 
few cycles to 1 me. Warm-up time 
is 20 min at 25 C ambient tempera
ture. Stability is 0.1 cycle per day 
over the temperature range of —40 i 
to +124 F. The output is 1.5 v rms 
into 1000 ohms; required input is 
17 to 18 v de regulated. The unit I 

measures 3-1 2x3-1 2 x 3 in.
RCA Victor Co., Ltd., Technical 

Products Marketing Div., Dept. ED, 1 
1050 Lacasse St., Montreal, Que., 
Canada.
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Voltmeter

Frequency range is 2 to 200,000 cps
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ZENIAC Provides a Shortcut to the 
Application of Silicon Zener Diodes

A flip of the Zeniac selector 
switch quickly tells you the exact 
diode required in complex 
breadboard circuitry. This 
unique innovation — the first 
semiconductor substitution box 
in history — has been designed 
specifically to aid system design 
groups by saving valuable lab 
time in the application of zener 
diodes.

Two units are available, each 
housing 11 diodes in voltage 
steps from 3.9 thru 27 volts. 
Model A Zeniac is rated at 1- 
watt; Model B is rated at 10- 
watts. Both are now in stock at 
your Authorized Distributor. Ask 
for details on this time saver . . .

CIRCLE READER SERVICE CARD NO 251

Technical Service Provides
XY Plot of Reverse Breakdown 
Characteristics of Each Diode 

in all Prototype Orders
To eliminate guesswork and tedious 

testing on your part, every zener diode 
sent on prototype orders will be accom
panied by a specially plotted XY re
cording of its exact breakdown voltage 
point! This permanent record can come 
in mighty handy when it’s time to 
match diodes or reorder to the same 
specs. This is just one of the many 
application engineering services we are 
prepared to extend to you at all times!

Write to the factory for Bulletin 
SR-250-A, a four page technical article 
describing the characteristics of zener 
diodes, how to select them, and appli
cation data with circuit schematics.
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BRANCH OFFICES: NEW YORK CITY AREA OFFICE: 132 E. 70th St.,TR«f»lgaf 9-3330 • NEW YORK STATE AREA OFFICE: 2366 J»me» St., SyrttuM, N.Y., HOward 3-1441 • CHICAGO AREA OFFICE: 
205 W. Wacker Or., FRanklin 2 3888 • NEW ENGLAND AREA OFFICE:. 17 Dunater St.. Cambridge. Masi.. UNiversity 4-6520 • PENNSYLVANIA AREA OFFICE: Suburban Square Bldg.. Ardmore. Pa.. 
Midway 9-1428 • MICHIGAN AREA OFFICE: 1799 Coolidge H'way, Berkley, Mich., Lincoln 9-1144 • IN CANADA: International Rectifier of Canada, Ltd., 1581 Bank St.. Ottawa. Ontarto, Regent 3 6880

Model 2409 voltmeter measures 
true rms, peak, and average values 
of voltages over the frequency range 
of 2 to 200,000 cps. An accuracy of 
0.5 db is obtained for true rms indi
cation of signals with crest factors 
to 5 and over a 20 db range. The 
unit may be used as a vtvm or as a 
calibrated decade amplifier with 60 
db gain.

B & K Instruments, Inc., Dept. 
ED, 3044 W. 106th St., Cleveland 
11, Ohio.
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Amperex 6939 
5 watts 

total anode 
dissipation

an

Adhesive

Type

Amperex 5894 
40 watts 

total anode 
dissipation

ivAea amf u—fut e/rcvMry 
far WMF/UHF tnuttuMun

AMPEREX ELECTRONIC CORP, 230 DUFFY AVENUE, HICKSVILLE, LI, N.Y.

In Canada: Rogan Electronic Tube* A Component«, 114 Vanderhoof Avonue, Toronto

Max. Power Input 
Iwatti)

B + 
2OOV.

200 V. (M00.)

Delay Lines

Operate at —55 to ¿-125 C
These miniature, distributed-con

stant delay lines operate in the tem
perature range of —55 to -|-125 C. 
The impedances are 50 to 2500 
ohms, delay times are 0.02 to 1 psec, 
and rise times are 0.02 to 0.085 ^isec. 
Available with standard leads or 
terminals, the delay lines have bar
rel lengths of 1-1/8 to 9-3/8 in.

PCA Electronics, Inc., Dept. ED, 
16799 Schoenborn St., Sepulveda, 
Calif.
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Servo Valve Amplifier

Weighs 8 oz

ical 
ÎD, 
ie.,

D

PS

Amperex 6360 
14 watts 

total anode 
dissipation

Amperex 6907 
20 watts 

total anode 
dissipation

For proportional control of hy
draulic transfer valves in missile and 
aircraft guidance systems, this servo 
valve amplifier measures 4 in. long 
x 1-1/2 in. sq, and weighs 8 oz. The 
output is 8 ma de push-pull into two 
1400-ohm loads; the control signal 
is 0.5 to 2 v de into a 300-ohm load.

Vickers Inc., Electric Products 
Div., Dept. ED, 1815 Locust St., St. 
Louis 3, Mo.
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6959 OUTPUT STAGE

concept in tube design
Presenting a Compatible Family of Twin Tetrodes,
Specifically Designed to Simplify Circuitry in Mobile
VHF/UHF Transmitter Design
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Bonds silicone rubber to metal
Type EX-B579-1 adhesive bonds 

a wide variety of silicone rubbers to 
steel, aluminum, brass, copper, and 
other metals as well as to glass, 
porous ceramics, cured epoxies, 
phenolics, and other resins, syn
thetic fabrics and treated teflon. 
Bonding occurs during the room
temperature cure of the silicone 
rubber compounds. This one-part, 
one-coat adhesive does not stain 
and is resistant to broad tempera
ture conditions.

Hughson Chemical Co., Div. of 
Lord Mfg. Co., Dept. ED, Erie, Pa.
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6360 5894
FREQUENCY TRIPLER POWER AMPLIFIER 

3OOV

These four AMPEREX twin tetrodes, designed from the ground 
up as a compatible group, complement one another in electrical 
and mechanical characteristics. The de^ner of light VHF and 
UHF transmitting equipment in the 5 to 85 watt category can 
draw on this group for all of his power amplifier, oscillator, fre
quency multiplier and modulator requirements, with considerable 
benefit in design efficiency. He can (1) save entire stages in his 
transmitter, (2) reduce power consumption requirements and (3) 
generally optimize transmitter design. The superior performance 
and reliability of the AMPEREX twin tetrodes, particularly in 
the 460 Me band, have made them the most widely accepted small 
transmitting tubes in the world for amateur, professional, military 
and airborne applications.

Max. Power Output 
Iwattsl

6939
14 ICAS
12 CCS

7^ ICAS
5.8 CCS

6360 30 ICAS
22.5 CCS

18.5 ICAS
14.5 CCS

6907
112 ICAS 
90 CCS 67 CCS

5394 150 ICAS
120 CCS

96 ICAS
90 CCS
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"ELECTRONIC ORGANS

NEW PRODUCTS

Sweep Generators
Variable Type

GOOD-ALL 600UE, one of the types specified 
by leading manufacturers, excels in capacitance 
stability with life and has extremely high hu
midity resistance.
For these same reasons the 600UE has rapidly 
gained an excellent reputation for use in a wide 
range of fine instruments including oscillo
scopes, professional quality recorders and closed 
circuit TV chains.
This premium capacitor costs surprisingly little 
more than conventional paper dielectric types.

SPECIFICATIONS
Construction ... Mylar* dielectric molded m Epon** epoxy. 

Extended foil winding
Stability with life......... Less than 1 % change after 10,000 

hours under full rated conditions.
Insulation Resistance . . . Greater than 60,000 meg. x mfd. 

at 25°C, but need not exceed 180,000 megohms.
Temperature Range ... Full rating —55°C to +85°C; to 

125°C with 50% derating.
Voltage Ranges. . . 100, 200. 400 and 600 V.D.C.
Capacitance Tolerances . . . Standard tolerances ±20% ; also 

available in ±10% and ±5%

* DuPont's trade name for their space-saving polyeater film.

»• Shell's trade name for their epoxy resin plastic molding compound.

Write for detailed specifications.

The 600UE and other popu
lar Good-All Capacitors 

k are now available at
AUTHORIZED

DISTRIBUTORS

Some of the well known 
Electronic and Electric 
Organ manufacturers who 

specify Good-All 
Capacitors.

ALLEN
Alim iinjan?)

CONN
CONN 

ORGAN

LOWREY
&

WURLITZER
WurlHzer

Good-All is a It adin? Manu
facturer uf Tubular, Sub
miniature Electrolytic , 
and Ceramic Disc A
Capacitors.

CAPACITORS

GOOD-ALL ELECTRIC MFG CO. OGALLALA, NEBRASKA

These four models of variable sweep generators 
are continuously adjustable from 0.01 to 100 cps 
per sec. Model LR-3 has a center frequency range 
of 4 to 15 me; model LR-4, 10 to 35 me; model 
LR-5, 20 to 75 me; and model LR-6, 50 to 125 mc. 
For the first three models, the sweep width is 
variable from 0.05% to 40% of center frequency. 
The sweep width of model LR-6 is from 0.05% to 
30%. Output is over 0.25 v rms into 50 ohms with 
better than 5% flatness over the maximum sweep 
width. Attenuation is from 1 to 120 db, in inter
vals of I db.

Telonic Industries, Inc., Dept. ED, Beech 
Grove, Ind.
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Ratio Counter
Has three banks

Developed for a military radio transmitter, this 
ratio counter tunes three bandwidths on one dial. 
The second bank displays a total equal to twice 
the reading of the first bank and the third bank 
shows twice the total of the second bank. The 
counter may be supplied in ratios to fit the cus
tomer’s specifications. It meets military require
ments for environmental testing of airborne in
struments. Overall length is about 2-3/4 in., 
width including gear extension is 1-1/2 in., and 
depth is 1/2 in.

Veeder-Root Inc., Dept. ED, Hartford 2, Conn.
CIRCLE 245 ON READER-SERVICE CARD
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New Deutsch ^Snap-Xn” Miniature Connectors NEW PRODUCTS
auk. RELIABILITY . REALITY Static Transformer Rectifier

Rated at 200 amp

Here’s a snap-in miniature you can trust to do what 
it’s supposed to do. The new Deutsch DS Series of 
quick-disconnect connectors—with insertable and 
removable contacts and crimp-type terminations - has 
been thoroughly tested and proved under extreme 
environmental conditions.

Type W-1206-1 static transformer rectifier oper
ates continuously at 200 amp with an input volt
age of 190 to 210 v, three-phase, and an input 
frequency of 380 to 420 cps. Output voltage is 25 
to 30 v when the output load is 20 to 210 amp. 
The core operates at flux densities to 20,000 gauss. 
Maximum no load voltage is 36.7 v de.

Electrosolids Corp., Dept. ED, 13745 Saticoy 
St., Panorama City, Calif.
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Check these / advantages
against your design requirements

OS FEATURES YOUR DESIGN 
REQUIREMENTS

1 Pins and sockets Easily insertable and removable

2 Terminations Crimp-type

3 Contact retention Withstands minimum of 25 lbs. pull

4 Crimp strength Greater than the wire itself

5 Hand tools Simple, fool-proof crimping, 
inserting and removal tools

6 Interfacial seal
Continuous dielectric separation 
without voids; no bonding, reversion 
or shrinkage of inserts

7 Environmental Meets or exceeds MIL-C-26482 (ASG)

8 Temperature -100°F. to 300°F.

9 Push-pull coupling Positive ball-lock design; operates 
in direction of plug travel

to Contact size Immediately available in #20 size; 
others to follow

11 Shell size Immediately available in 3, 7, 12, 
19, 27, 37 and 61 contacts

12 Interchangeability
Mates with existing Deutsch DM5000, 
DM6500 and DM9000 series

13 Assembly
Delivered completely assembled 
except for insertion of contacts

Delay Lines

Produce delays to 100 msec
The DL-1000-10,000/25T series of delay lines 

produce delays from 0 to 100 msec, with negligi
ble deterioration of the shape of the waveform. 
The 100 msec line consists of four identical 0 to 
25 msec tapped delay lines in cascade. Each of 
these delay lines contains 25 sections of m-derived 
LC networks utilizing high-Q toroidal inductances 
and stable capacitors.

Eastern Precision Resistor Corp., Dept. ED, 
675 Barbey St., Brooklyn 7, N.Y.

READER-SERVICE CARD

FOR A CHECKUP
A year ago, he was only reading 
about cancer, just as you are now. 
But cancer was something that 
happened to the other fellow. No 
need for him to go to a doctor.

Now that he knows better, it is 
unfortunately too late. He is one 
of the 75,000 cancer patients who 
will die needlessly this year be
cause they did not see their doc
tors in time.CIRCLE 254 ON

Strain Gage 
Recording System

Selection of up to 40 
strain gages

For complete technical information and test report, contact your 
Deutsch Representative or write us for Data File C-t

The Deutsch Company
7000 Avalon Boulevard • Loe Angeles 3, Calif. 

v • THC DEUTSCH COMPANY, IM*

96

AND A CHECK

This system records in digital fonn the output 
of strain gages. Rate of data recording is adjust
able from 0.7 to 5 sec per point. The system pro
vides for selection of up to 40 strain gages and 
may be expanded in modules of 10 points up to a 
capacity of 100 points or more.

Datex Corp., Dept. ED, 1307 S. Myrtle Ave., 
Monrovia, Calif.
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ELECTRONIC

Nor could he see any reason, last 
year, for backing the fight against 
cancer with his dollars.

But cancer always strikes close to 
home —in two of every three fam
ilies, to be exact. This toll can be 
reduced by supporting the medical 
counterattack with a contribution.

The other fellow? He’s always one 
of us. Some find it out the hard 
way. What will it take to con
vince you ?

Guard your family— 
fight cancer with a 

checkup and a check.
Send your check to “Cancer,” 

c/o your local post office. * J

AMERICAN CANCER SOCIETY VÎISSI

:LE(
CIRCLE 249 ON READER-SERVICE CARD
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Guided tour

solar system

has immediate openings 
in the following fields—

DOUGLAS AIRCRAFT COMPANY
MISSILES AND SPACE SYSTEMS

Back at the earth 
terminal...

The new NASA Thor-boosted research rocket, DELTA, now being con
structed by Douglas, will set up big signposts for further space explorations. 
Combining elements already proved in space projects with an advanced 
radio-inertial guidance system developed by the Bell Telephone Laboratories 
of Western Electric Company, DELTA will have the versatility and accuracy 
for a wide variety of satellite, lunar and solar missions. Douglas insistence 
on reliability will be riding with these 90 foot, three-stage rockets on every 
shoot. At Douglas we are seeking qualified engineers to join us on this and 
other equally stimulating projects. For full information 

write to:

Electrical and Electronics:
Control System Analysis & Design 
Antenna & Radome Design
Radar System Analysis and Design 
Instrumentation
Equipment Installation
Test Procedures
Logic Design
Power System Design

Mechanical Engineering -
Analysis and Design of the following:

Servo Units
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies

Aeronautical Engineering:
Aerodynamic Design
Advanced Aerodynamic Study
Aerodynamic Heating
Structural Analysis
Strength Testing
Dynamic Analysis of Flutter 

and Vibration
Aeroelasticity
Design of Complex Structure 
T rajectory Analysis
Space Mechanics
Welding
Metallurgy

Physics and Mathematics:
Experimental Thermodynamics
General Advanced Analysis in 

all fields
Computer Application Analysis
Computer Programming and 

Analysis
Mathematical Analysis

Mr. C. C. LaVene
Box 601 E

Douglas Aircraft Company, Inc.
Santa Monica, Calif.

BISSILE SYSTEMS ■ SPACE SYSTEMS ■ MILITARY AIRCRAFT ■ JETLINERS ■ CARGO TRANSPORTS ■ AIRCOMB ■ GROUND-HANDLING EQUIPMENT
CIRCLE 900 ON CAREER INQUIRY FORM, PAGE 157
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Maxwell Hunter, Asst. Chief Engineer—Space Systems, goes over a 
proposed lunar trajectory with Arthur E. Raymond, ft A I I I AO 

Senior Engineering Vice President of lz v U v LM V



CONDUCTIVE 
PLASTIC

PRECISION

10" revolutions at 
2000 rpm ...

...AND NO END IN SIGHT! That’s what life 
expectancy tests of these new conductive plastic preci
sion pots have shown. And checks during testing have 
shown near-infinite resolution, no measurable change in 
linearity or noise, and only 5% change in total resistance. 
Stock resistance values are 1, 2, 5, 10 and 20K. Values 
between 100 ohms and 10 megohms supplied on special 
order.

A COMPLETE LINE OF 
wirewound 

precision pots
Included in this outstanding 
line is Model 158: a 4-watt, 
multi-section pot that passes 
a rigid noise test at —55°C, 
and is available in resistances 
up to 150K ohms. Also in
cluded in the complete NEI 
wirewound line are servo mounting and low torque 
types. Sizes range from to 3" in diameter.
. . . AND special CONDUCTIVE 

PLASTIC ELEMENTS
. . . including rectilinear elements for slide-wire appli
cations and other precisely built conductive plastic 
elements for use in fuel gauges, accelerometers, pressure 
transducers and other instruments.
NEI is the only source to offer precision wirewound 
AND conductive plastic potentiometers. IV RITE 
TODAY for full information. Spec sheets and the 
convenient NEI Fact File are yours on request.

NEW ENGLAND 
INSTRUMENT 
COMPANY
350 MAIN STREET, WOONSOCKET, RHODE ISLAND
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NEW PRODUCTS

Weighting Network
For voice circuits

Type 601A weighting network adapts any high- 
impedance, vacuum-tube voltmeter to read Fl A 
noise measurements. A 3-ft connecting cord with 
banana plugs connects the network to a vtvm. The 
meter reading is subtracted from a calibration fac
tor to obtain noise measurements in dba. The set 
provides an insertion gain of 10 db, and may be 
used to measure noise as low as 10 dba on a -|-7 
dbm drop level voice circuit. The unit is cased in 
aluminum and its dimensions are 8 x 3-1/4 x 4-1/4 
in. Its shipping weight is about 4 lb.

Lenkurt Electric Co., Dept. ED, San Carlos, 
Calif.
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Universal Insulation Tester
Has range of 0 to 2100 v ac and de

Model 103 105 universal insulation tester has a 
test voltage range of 0 to 2100 v ac and de. The 
maximum short circuit current is 10 ma, the ac 
compensation range is 0 to 0.005 pf, and the meg
ohm range is 0.1 to 400 meg. The leakage current 
ranges are to 5000 pa. For production testing, the 
instrument can be to predetermined limits 
and rejections are signaled by a buzzer and a lamp 
signal. For laboratory testing, the ac tests provide 
data for a complete analysis of insulation: total 
leakage, resistive leakage, ac resistance, power 
factor, inherent capacity, and breakdown strength. 
Required input power is 115 v ac, 60 cps. The unit 
measures 21-1 2 x 13 x 15 in. and weighs 50 lb.

Slaughter Co., Dept. ED, Piqua, Ohio.
CIRCLE 276 ON READER-SERVICE CARD
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MINIATURE 7/16" INDICATOR
Micro-miniature moving coil, core mag
net indicator; 7/16” diameter, 31/32” 
length. Weight 10 grams; sealed. 
Available with a pointer or flag dis
play in a wide variety of electrical 
sensitivities and functions. Data on 
request. Marion Instrument Division, 
Minneapolis-Honeywell Regulator Co., 
Manchester, New Hampshire, U.S.A
Copyright © 1959, Marion
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Many bits of informa
tion to transmit... one 
optimum antenna. If 
this is the problem to 
be solved (as it was 
in the Titan), Rantec 
multiplexers can 
couple two, three, four 
or six telemetry signals 
of different frequen
cies to one antenna 
system. Insertion loss 
(only 1.5 db on model 
above) is minimum, 
weight is minimum, 
space is minimum, and 
isolation (20 db) is 
maximum.

corporation
ca/abasas, california
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500 W Power Supply
Delivers up to 50 amp

The model P-87 A 500 w power 
iipply has current ranges of 0.75, 
.5, 3, 7.5, 15, 30, and 50 amp and 

0.5% full scale regulation. An all 
>olid-state unit 19 x 20 x 8-3/4 in., 
it is designed with silicon semicon
ductor rectifiers, power transistors, 
and short-circuit protection. The 
control unit may be mounted with 
the equipment or at a remote point, 
and the emitter current for each 
pass transistor is independently 
monitored at a front panel meter.

Foto-Video Labs, Inc., Dept. ED, 
36 Commerce Rd., Cedar Grove, 
N.J.
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Tape Wound Cores
Have high permeability

Vacuum melted and processed to 
give high initial and maximum per
meability, Super Hymu 80 nickel
iron tape wound cores are designed 
for use in low level input magnetic 
amplifiers, wideband toroidal trans
formers, and radar pulse transform
ers. They have an initial permeabil
ity of over 55,000 tested at 20 gauss, 
100 cps. The units are oil damped 
and sealed in an aluminum case.

G-L Electronics, Inc., Dept. ED, 
2921 Admiral Wilson Blvd., Cam
den 5, N.J.
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Pulse Transformer
Operates transmitting tube 

at 100 kv
This pulse transformer operates a 

ransmitting tube at 100 kv with 10 
imp filament supply. The case con- 
ains a bifilar choke for overload 
irotection. Peak power output is 32 
megawatts at 100 kv; step up ratio 
s 1:5. Primary impedance is 12.5 
>hms; pulse duration is 0.5 to 5.5 

। sec and pulse repetition frequency 
s up to 2000 pps. The unit meas- 
ires 14 x 19 x 12 in.

Stavid Engineering, Inc., Dept. 
£D, Plainfield, N.J.
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CLEVITE
SILICON 

JUNCTION
DIODES J

ACTUAL SIZE

250 MW Package ...
Fast Switching and General Purpose Types 
Featuring ...
• MECHANICAL RELIABILITY-----  Rugged, hermetically sealed, 

subminiature packages. Designed to meet both military and 
commercial requirements.

• ELECTRICAL SUPERIORITY ------- Excellent high temperature
operation . . . thermally stable . . . high forward conductance 
. . . efficient rectification.

• PRODUCT UNIFORMITY — Tight manufacturing controls.

For details, write for Bulletin B217A-1 B217A-2

___■______ _____________

CLEVITE
TRANSISTOR PRODUCTS
241 CRESCENT ST., WALTHAM 54, MASS. 

TWinbrook 4-9330

A DIVISION OF

TECHNICAL DATA

OTHER CLEVITE DIVISIONS

Max. DC Forward Current 
Type Inver. Oper. @ Specified

Voltage Voltage

Max. Inverse Current

@ 25°C @ 150"C Test 
Volts

IN457 60 V 20 ma@ 1.0 V 0.025 pa 5.0 ps 60 V

IN458 125 V 7 ma @ 1.0 V 0.025 pa 5.0 pa 125 V

1N459 175 V 3 ma @ 1.0 V 0.025 pa 5.0 pa 175 V

1N662 90 V 10 ma@ 1.0 V 20 pa 100 pa (@ 100° 0 50 V

1N663 90V 100 ma @ 1.0 V 5.0 pa 50pa(@ 100’0 75 V

1N778 100 V 10 ma@1.0V 0.5 pa 30 pa (@ 125° 0 100 V

1N779 175 V 10 ma @ 1.0 V 0.5 pa 30 pa (@ 125’ 0 175 V

Cleveland Graphite Bronze * Brush Instruments 
Clevite Electronic Components • Clevito Harris Products 

Clevito Ltd. • Clevite Ordnance • Texas Division 
Clevito Research Center • Intermetall G.m.b.H.

Silicon Junction Diodes Germanium Diodes Power Transistors Solder Lug Power Transistors



NEW PRODUCTS
Capacitor

Retrace is within 0.02%
This Teflon capacitor has within 

0.02% retrace for temperature range 
of —10 to 4-85 C. The temperature 
coefficient is 10 ppm per deg C with 
less than 0.06% total capacitance 
change from 25 to 85 C. Insulation 
resistance is 1013 ohms min from 25 
to 85 C. The unit withstands vibra
tion of 20 g rms from 5 to 5000 cps 
for 15 min. It is made for use in 
guidance computer integrator cir
cuits; other models are available for 
network compensation.

Component Research Co., Inc. 
Dept. ED, 2639 S. La Cienega Blvd., 
Los Angeles 34, Calif.
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■-E1 INDUSTRY’S 
MOST COMPLETE 

SILICON 
RECTIFIER LINE

1500

Zener Diodes
Are rated at 10 w

These Zener diodes have a volt
age drop essentially independent of 
current. Junction and storage tem
perature range is —65 to 4-175 C. 
Dc power dissipation at 50 C case 
temperature is 10 w. Nominal Zener 
voltages range from 6.8 to 200 v. 
These units have a standard DO-4 
package.

Motorola, Inc., Semiconductor 
Products Div., Dept. ED, 5005 E. 
McDowell Rd., Phoenix, Ariz.
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SILICON CERAMIC BASE 
RECTIFIERS

Reference Supply
Dual output

Reference supply CVR-610 has 
two separate outputs, and can de
liver 6 or 10 ma by shunting and 
reconnecting the output posts. This 
unit replaces standard short-life 
1-1/2 v batteries used in bridge
measuring circuits. Output is held 
to 0.1% over input voltage changes 
of 90 to 130 v and frequencies of 
50 to 60 cps. A transformer within 
the unit shields the measuring cir
cuit from line noises.

Performance Measurements Co., 
Dept. ED, 15301 W. McNichols Rd., 
Detroit 35, Mich.
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TM 156

TM 155

ÎM 1 24

TM67

TM68

TM69

1 N250

1N250A

TR603

1 N413B 
TLI402B

Fig. 1

Ceramic base rectifiers of compact design 
now eliminate the need for insulating 
hardware and “reverse polarity” units. 
These rugged stud-mounted silicon power 
rectifiers achieve their versatility by virtue 
of an alumina ceramic disc mounted be
tween the top hat assembly and the hex 
base. The ceramic disc offers low thermal 
resistance and high electrical insulation 
properties. Further, bridge assemblies are 
now simplified and standardization of com
ponents is subsequently advanced.

The ceramic base rectifiers are available 
in hex base configuration up to 12 
amperes @ 150°C case, and in hex 
base configuration up to 20 amperes @ 
150°C case.

For example:

Type

Peak Recurrent 
Inverse Voltage 

(Volts)

Maximum Average 
Forward Current 
fe 150°C Case 

(amps) Figure
IN 341/C 400 .400 1
IN 250 A/C 200 20 2

For further information write in for bulletin 
TE-1351R.

Number 12, 13, 14 and 15 in a series of 37 
new Transitron Products to be announced 
before 1960!
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. . . designed to meet ALL your cir
cuit requirements: current, voltage, 
temperature, size . . . now available 
from Transitron.

A complete description of the lead 
and stud mounted types, which are 
summarized below, is in bulletin 
TE-1351.

We welcome your inquiries concern
ing special requirements such as high 
frequency, fast recovery and high 
voltage applications.

MAXIMUM AMBIENT TEMPERATURE (CT)

SILICON CONTROLLED 
RECTIFIER

Handling 10 KW Power
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Transitron’s Silicon Controlled Rectifier 
is a PNPN High power bistable controlled 
switching device. It is analogous to a thy
ratron or ignitron, with far smaller trigger
ing requirements and microsecond switch
ing. The low forward voltage drop permits 
high current ratings and provides high 
efficiency with low cooling requirements. 
The PNPN design permits higher voltage 
ratings and lower saturation resistance 
than power transistors. This permits the 
smallest packaging for high power control 
yet made possible.

NOW AVAILABLE IN
TRANSITRON’S NEW PACKAGE

Maximum Storage Temperature Range — 65’C to +15O°C
Maximum Operating Temperature Range — 65°C to +125’C

Type

Minimum Peak 
Reverse Voltage 

(Volts)

Minimum Forward 
Breakdown Voltage 

(Volts)

Maximum Average 
Forward Current 

(amps)

at T case at T case 
= 100°C =25°C

TCR102 100 100 10 20
TCR2O2 200 200 10 20
TCR302 300 300 10 20
TCR402 400 400 10 20

Send for Bulletin TE-1356A

ion • wakefield, massachusetts
Leadership in Semiconductors see your local authorized transitron distributor for quantities from 1-999.

MIDGET RECTIFIER
1 AMP @ 100°C «w*.

.. old package

Transitron announces, higher ratings and 
smaller size in a lifetested lead mounted 
silicon rectifier. By establishing a high 
level of designed quality, these rectifiers 
feature reliable 200°C operation. Remem
ber, the size is smaller, the flange is 
gone! These units will meet all electrical 
and environmental requirements of the 
JAN-1N 547 series.

HIGH CURRENT 
RECTIFIERS

Type
Peak Recurrent 
Inverse Voltage 

(Volts)

Maximum Average 
Forward Current 

@ 200°C @ 100’C 
(Milliamps) (Amps)

Maximum Forward 
Voltage (a 25°C 

(Volts) (Milliamps)

TK61 bOO 100 1.0 1.0® 750
TK41 400 100 1.0 1.0 @ 750
TK21 200 100 1.0 l0@ 750

Write for bulletin PB-58

Now, from Transitron, stud-mounted sili
con power rectifiers which combine high 
power handling ability with a minimum of 
size and weight . . . The extremely low 
forward resistance and thermal impedance 
of these units allow operation up to 12 
amperes @ 150°C case temperature in the 
Vu” hex base configuration, and similarly 
up to 35 amperes @ 150°C case tempera
ture in the +1«* hex base configuration. 
Still further, the inherently low leakage 
currents and high peak inverse voltage 
ratings allow flexibility in the design of 
both power supply and magnetic amplifier 
circuits.

MAXIMUM AMBIENT TEMPERATURE (C*)

Type

Peak Recurrent 
Inverse Voltage 

(Volts)

Maximum Forward 
Voltage® 25°C 

(Volts)© (Amps)

Maximum Average 
•Inverse Current 

150°C
( Milliamps)

TM69 600 1.2® 12 2
TM59 500 1.2® 12 2
TM49 400 1.2® 12 2
TM39 300 1.2@ 12 2
TM29 200 1.2@ 12 2
TM19 100 1.2® 12 2
TM9 50 1.2® 12 2

Type

Peak Recurrent 
Inverse Voltage 

(Volts)

Maximum Forward 
Voltage® 25°C 

(Volts)® (Amps)

Maximum Average 
•Inverse Current 

150°C 
(Milliamps)

TR603 600 1.5 ® 100 5
TR5O3 500 1.5® 100 5
TR403 400 1.5 @ 100 5
TR303 300 1.5® 100 5
TR203 200 1.5® 100 5
TR153 150 1.5® 100 5
TR103 100 1.5® 100 5
TR53 50 1.5 @ 100 5
•Averaged over one cycle with rectifier operating at full rated 
current and voltage into a resistance load.

Compatible Electronic 
Transmitter

Converts motion to de signals
Fully transistorized, this compat

ible electronic transmitter converts 
motion to de signals. Its output may 
be 1 to 5 ma de into a 0 to 6 K load, 
4 to 20 ma de into a 0 to 1500 ohm 
load, or 10 to 50 ma de into a 0 to 
600 ohm load. The load may be any 
value between the limits stated 
without the addition of external re
sistance, and printed wiring cards 
permit changes in the field. The 
unit operates at ambients from —20 
to +150 F.

Fischer & Porter Co., Dept. ED, 
142 Jacksonville Rd., Hatboro, Pa.

CIRCLE 286 ON READER-SERVICE CARD

Circuit Equivalent
Has flip-flop characteristics

The silicon Trigistor, a circuit 
equivalent component, has flip-flop 
characteristics. It is a pnpn device 
with the property of triggered turn
off as well as triggered tum-on con
trol at its base. A low-level positive 
pulse to the base turns it on; a nega
tive pulse turns it off. It is designed 
for operation in the range of 1 to 
8 ma collector current. Applica
tions include memory, counting, 
timing, gating, and logic functions.

Solid State Products, Inc., Dept. 
ED, 1 Pingree St., Salem, Mass.

CIRCLE 287 ON READER-SERVICE CARD

Electronic Timer
Rated at 15 amp

Model 5231-B electronic timer is 
rated at 15 amp and operates on 
115 v, 60 cps. Single and dual timing 
ranges are available, including 0.02 
to 1 sec, 0.04 to 2 sec, 0.05 to 3 sec, 
0.2 to 10 sec, 0.4 to 20 sec, and 0.5 
to 30 sec. Maximum ranges avail
able are 60 and 120 sec. Tempera
ture range is from 0 to 100 F. The 
unit is designed for use in printed 
circuits and has two heavy contact, 
4pdt relays. A modified version is 
available for 230 v, 50 or 60 cps.

Automatic Timing & Controls, 
Inc., Dept. ED, King of Prussia, Pa.

CIRCLE 288 ON READER-SERVICE CARD 
< CIRCLE 289 ON READER-SERVICE CARD 
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THERMOSTATS NEW PRODUCTS

Photoelectric Pulse Generator
Shaft driven

TYPE 11T-21

READER-SERVICE CARDCIRCLE 291 ON

out t

mqu

THERM O-DISC, Incorporated A wh<Mansfield, Ohio
CIR<CIRCLE 293 ON READER-SERVICE CARD
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Megohmmeter
Hand-crank type

TYPE 11T-11
Best suited for controllint temperatures 
in air streams
same ratings as TYPE 11T-21

TYPE HL
Single pole, single throw or double 

pole, single throw
• Manual or automatic reset

• Preset, snap action, non-adjustable 
• For operating temperatures up to 

300°F.
• Resistive load- 

40 amperes at 125 VAC 
25 amperes at 250 VAC

A shaft driven device that delivers electrical 
pulses at its output terminals, the model 8601 pho
toelectric generator may be used as a rate gen
erator or as an angle measuring unit. In the first 
application, the output frequency is read in terms 
of shaft rpm; in the second, the total angle is de
termined by totalizing individual pulses. The 
pulses are generated by a light which passes to a 
photocell through a rotating disc with alternate 
opaque and clear sectors. The number of pulses 
per revolution is thus a function of the number 
of segments on the disc. The generator can be 
supplied with photoresistive cell or a photovoltaic 
cell. The output of the first cell consists of alterna
tions between two levels of internal resistance, 
while the output of the second is a series of de 
voltage pulses. In most cases the output voltage is 
0.1 to 0.25 v at 10 K load impedance. There are 
several standard disc patterns providing up to 500 
pulses per revolution.

W. & L. E. Gurley, Dept. ED, 514 Fulton St., 
Troy, N.Y.

Detailed information 
on request 

Minimum production order 
quantity accepted—25

TYPE WA
Beit suited for controlling 
temperatures in air streams 
same ratings as TYPE WC

Model 5G1000 series B hand-crank megohmme
ter operates at 500 v, has a range of 0 to 1000 
meg, and meets both ASTM and Mil specs. Other 
models in this series have ranges from 0 to 50 
through 0 to 2000 meg, at test potentials from 100 
to 1000 v. All units have dual range and ohm 
scales. A generator with a 39-bar armature is 
used. The driving gear is mounted on needle bear
ings to reduce cranking torque.

The Winslow Co., Dept. ED, 701 Lehigh Ave., 
Union, N.J.

CIRCLE 292 ON READER-SERVICE CARD

TYPE 20T
Refrigeration and air conditioning control 

• Hermetically sealed in all-metal case 
• Single pole, single throw

For operating temperatures up to 200°F.
• Resistive load—1000 watts at 

120/240 VAC

Designed for surface mounting
(with or without mounting bracket)

• Preset, snap action, non-adjustable
• Single pole, single throw
• For operating temperatures up to 350°F.
• Blade or screw terminals, exposed or 

enclosed disc
• Resistive load—2500 watts at 240 VAC

1650 watts at 120 VAC
• Inductive load—

4.4 amps, full load at 120 VAC
2.2 amps, full load at 240 VAC
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Designed for surface mounting
also available for watertight mounting

• High ratings with minimum size
• Single pole, single throw or 

single pole, double throw 
• Preset, snap action, non-adjustable

• For operating temperatures > 
up to 350°F. <

• Blade or screw terminals, exposed or V 
enclosed disc

• Resistive load—6000 watts at 240 VAC
3000 watts at 120 VAC

• Inductive load—
10 amps, full load at 120 VAC
5 amps, full load at 240 VAC

TYPE A—Adjustable
• Slow make or break contacts 

gKr • For operating temperatures up to 550’F.
• Resistive load—1500 watts at 120 VAC

CIRCLE 290 ON READER-SERVICE CARD
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( TYPE AF & AL
For fan motor or limit control
• 3" or 7" sensing element
• Snap action—adjustable
• For operating temperatures up to 300°F
• Fan oi limit rating—

y2 h.p. at 120/240 VAC and 
125 volt amperes at 120/240 VAC

delivery

problem

and built to meet your specifications

TWX; COMPTON CAL 6092

Engineering staff at your disposal Relays designed

Expanded production facilities for quantity

1729-45 west 134 street / gardena

Not when you buy from globe

24 hour fo fen day delivery on prototype relay

lays / printed circuits / molded termi 

plastic fabrication / terminal board

Telephone, Telegraph or TWX-it collect



What’s the
latest score

Operations Recorder

Monitors digitized or sequential data
NATIONAL

I Qeramic 
C°|l 

Forms

ys

d

y

UNIVERSAL CERAMIC COIL
FORMS FOR MILITARY AND
COMMERCIAL APPLICATIONS
National Radio, one of the nation’s oldest 
suppliers of quality coils and coil forms, 
now introduces, for immediate delivery, a 
new line of ceramic coil forms, engineered 
to meet the most rigid military and com
mercial applications.
• Available in 5 standard sizes, with or with
out terminal collars. Terminal collars accept 
up to four terminals per collar. • Internal, 
pre-set torque spring provides smooth, vibra
tion-proof means of positioning and locking 
the adjusting cores. Keep coils tuned as set, 
even under severe vibration and shock. • 
Powdered iron cores available in choices of 
standard and long-core lengths. Color-coded 
to indicate optimum frequency ranges. • All 
material used are in accordance with appli
cable MIL-Specs. • Coil forms, collars, and 
terminals available at your National Parts 
Distributor. Coil forms supplied with spring 
washer, rubber gasket, coil base, external 
tooth, lock washer and brass nut. Cores are 
also available. Pre-assembled forms to your 
prints quoted by National Company upon 
request.

FOR SPECIFICATIONS, PRICES, DELIVERY
WRITE, PHONE, WIRE,

NATIONAL RADIO CO., INC.
MELROSE 76, MASS.

A wholly owned subsidiary of National Company, Inc.

CIRCLE 294 ON READER-SERVICE CARD

Operating upon a change in the incoming signal 
in analog or digital channels, this operations re
corder monitors digitized, sequential, or special 
forms of analog type data. It has six off-on chan
nels and one analog channel and operates at 
standard chart speeds. Frequency response is 0 to 
600 cps for the analog, 0 to 200 cps for the off-on 
channels. The unit measures 17 x 17 x 17 in. and 
has an accuracy of ±2.5% for the analog channel. 
Its chart is 3-3/4 in. wide.

Hamilton Watch Co., Hathaway Instrument 
Div., Dept. ED, 5800 E. Jewell Ave., Denver 22, 
Colo.

CIRCLE 295 ON READER-SERVICE CARD

Paper Capacitors

Miniature
Type P161N miniature paper tubular capaci

tors have plastic case construction and a solid 
impregnant. They are available in a wide range 
of capacitances at voltages of 200, 400, 600, and 
1000 wvdc. The operating temperature range is 
-30 to 4-85 C.

Aerovox Corp., Dept. ED, New Bedford, Mass.
CIRCLE 296 ON READER-SERVICE CARD

Current Source

Has a range of 0.1 pa 
to 20 ma

on cartridges?

13
65
662

sonotona
^^^^^Electronic Applications Division, Dept. CGG-99

ELMSFORD, NEW YORK
In Canada, contact Atlas Radio Corp., Ltd., Toronto 

Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes.
CIRCLE 298 ON READER-SERVICE CARD

by Sonotone...

years ago.

ceramic cartridge
was invented

Today, over...

different manufacturers 
have specified Sonotone for...

models of high-quality
phonographs.
Altogether over...

Designed for diode ageing and life testing, 
model CS-125 modulated constant current source 
has a range of 0.1 pa to 2 ma, up to 2250 v dc. 
With 21 independent supplies housed in one rack, 
10,000 5 v Zener diodes can be aged or tested at 
one time. Input is 115 v ± 10%, at 60 cps; stabilized 
ouput current is 0 to 20 ma. Typical regulation is 
0.05% at 1 ma from 0 to 500 v. Accuracy is 1% 
±0.1 pa and ripple is 0.15% -|-0.1 pa rms. Made 
for rack mounting, the unit measures 19 x 10-1/2 
x 15 in.

North Hills Electric Co., Dept. ED, 402 Saga
more Ave., Mineola, N.Y.

CIRCLE 297 ON READER-SERVICE CARD

Sonotone Ceramic 
Cartridges have been used
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Transducer Control Unit

Has strain-gage balance and power supply

but read how tough they are!
Subminax RF connectors are Amphenol’s sophisticated 
design solution for RF miniaturization programs. These 
are subminiature connectors with full size electrical and 
mechanical capabilities. For example:

Strength- Cable retention force of Subminax assem
blies is 20 pounds
Insulation Resistance-1,000,000 Megohm
Dielectric Withstanding Voltage: loW Volts RMS 60
Cycles minimum
The Subminax family is a large one, too. Standard 

and Field Serviceable designs are available in 50 or 75 
Ohm Impedances with Push-On or Screw-On coupling. 
All popular RF connector constructions are included.

Write for Subminax cataloging and collateral tech
nical data.

Amphenol-Borg Electronics Corporation
CHICAGO 50, ILLINOIS

NEW PRODUCTS

Scaler

For digital and analog readout

Designed for digital and analog readout of 
spectrographic equipment, model ADRS2-5 scaler 
consists of one scaler for counting and another for 
data identification. Outputs from both scalers may
be used to operate a printer and a recorder. Both 
scalers provide one digital output coded 1, 2, 2. 4. 
One scaler has two analog outputs of 0 to 100 v 
positive and 0 to 10 mv positive for the X-Y re
corder. Negative analog outputs can be supplied. 
The other scaler has one analog output of 0 to 
10 mv. The three-decade analog range is up to 
103, 104, or 105 counts full-scale. Resolution is 
5 usee to pulse pairs. Power requirements are 2.5 
amp at 115 v, 60 cps.

The Victoreen Instrument Co., Dept. ED, 5806 
Hough Ave., Cleveland 3, Ohio.

CIRCLE 300 ON READER-SERVICE CARD
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Type TC-1 transducer control unit combines a 
current regulated strain-gage power supply with 
strain-gage balance and calibration circuitry. It 
requires an input of 95 to 135 v ac; output voltage 
is 3 to 10 v and output current is continuously 
adjustable from 5 to 33 ma. The fully transistor
ized unit is of modular construction and is de
signed for dc instrumentation. It measures 5-1/4 x 
2-1/2 x 8 in. and may be mounted on strip chart 
recorder panels or in 19 in. racks.

Anadex Instruments, Inc., Dept. ED, 14734 
Arminta St., Van Nuys, Calif.

CIRCLE 301 ON READER-SERVICE CARD 
< CIRCLE 299 ON READER-SERVICE CARD

AT 
FACTORY 
PRICES!

DISTRIBUTOR DIVISION

Amphenol-Borg Electronic Corpoial
—BROADVIEW, ILLINOIS

CIRCLE 302 ON READER-SERVICE CARD
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Three-Channel Power Amplifier

Aids vibration data recording
quick solutions
to various
electronic
problems

THE MARK OF QUALITY

ors

15

KcENl
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BARBER
COLMAN

nati

Barber-Colman Company
Dept. U, 1283 Rock Street, Rockford, Illinois

CIRCLE 303 ON READER-SERVICE CARD
iRD 

?

■ ff ELECTRONICS ASSOCIATES, INC. 
MR 99 Dover Street, Somerville 44. Mo».

Somerset Ó-513O TAAX SMVl 181 West. Union WUX

Acepot® Acetrim* A cete I ® Aceohm® *Reg. Appt, for
CIRCLE 306 ON READER-SERVICE CARD
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ultra-Sensitive Relays
Operating on input powers of 40 
to more than 1,000 microwatts, the 
ftarber-Col man Micropositioner 
polarized relay is ideal as a dif
ferential relay in electronic plate 
circuits, as a null detector in resist
ance bridge circuits, or as an 
amplifier in photoelectric circuits. 
Resonant relays also available from 
Barber-Colman

0 Reversible Small Motors
Shaded pole a-c type, up to 1/25 
hp . . adaptable to a variety of
control circuits, including transistor 
and vacuum tube types. Ideal for 
use with servo mechanisms and other 
follow-up and positioning units. 
Available with or without gear
heads. A wide range of gear ratios 
for gear motors . . . open or en
closed

Small Motors with Blowers
In both a-c and d-c types with 
cooling fans or blowers for quick, 
dependable dissipation of heat from 
tubes, circuit components and other 
equipment mounted in confined en
closures.

Designed to drive fluid damped high frequency 
galvanometers from low level signals, the three- 
channel model 8003 power amplifier aids shock 
and vibration data recording in systems with crys
tal accelerometers. Response is flat from 1 cps to 
20 kc, covering the entire accelerometer range. 
Noise is 20 pv rms; gain, 0.3 to 1000; input im
pedance, 1600 meg; and output impedance, 1 ohm. 
Output overload voltage is 10 v peak-to-peak with 
current up to 200 ma. The unit is accurate and 
permits the use of standard recording oscillo
graphs. Used with the company’s cathode follower 
probe, it can be used 100 ft or more from the 
accelerometer.

Columbia Research Labs, Dept. ED, MacDade 
Blvd, and Bullens Lane, Woodlyn, Pa.

CIRCLE 304 ON READER-SERVICE CARD

Circuit Wafers

For microminiature circuitry

Made from high-alumina ceramic, steatite, 
glass, or quartz, these microminiature wafers can 
be supplied in thicknesses down to 10 mils. Toler
ances on hole diameters, slots, channels, and edge 
notches are held to within 0.0002 in. Available in 
custom and standard design, the units are drilled, 
ground, and finished to specifications, for end or 
substrate applications.

Zenith Optical Lab., Dept. ED, 1940 Great 
Neck Rd., Copiague, N.Y.

CIRCLE 305 ON READER-SERVICE CARD

test
If you feel you must make your own pots to get exactly what you need, 
don’t overlook quality control along the way! And this can be a messy 
business, what with special, elaborate techniques to quality-check 
every production stage! Oh, you’ll get involved in maddening bouts 
with visual comparitors, ratiometers, environmental testing labs — and 
when you’ve finished — and made a few hundred revisions — you 
might have the quality you want1

So, before you go fly a kite — consider Ace. We ve been all through
this before, and have what is regarded to be the finest 
quality control system in the industry. It enables us to 
keep our final costs down, by rejecting sub-standards at 
each stage, without waiting for the final inspection. Al
though it s more work this way, we can offer a higher 
degree of resolution and linearity at a lower price. So, 
for precision-at-price, see your ACErep!

MX * 
MAC. «

gm
Here s 0.5% linearity in a V2” pot: the Series 500 ACEPOT®. Single- 
turn, — 55° to 125°C range. As with all Ace components, tested in 
every stage 0/ its manufacture!



MODEL 56-A PRICE $395

HIGH VOLTAGE SENSITIVITY 
^HlGH input IMPEDANCE

HIGH POWER SENSITIVITY

10 pv full scale;
0.5 juv smallest division

10 megohms constant 
on all ranges

IO17 watt full scale;
.05 micro-micro-microwatt
smallest division (5 x 10*2° watt)

FAST METER RESPONSE scale on most sensitive range

ALSO MANUFACTURERS OF THESE FINE INSTRUMENTS:

Inductance Bridge RF Voltmeter Capacitance Bridge UHF Grid Dip Meter

Boonton ELECTRONICS Corp.
Morris Plains, N. J. • Phone: JEfferson 9-4210

NEW PRODUCTS
RECTIFIER TUBE.—Type 5R4-GYB full-wave vac
uum rectifier tube is glass-octal ty pe and is rated for 
service at altitudes to 40,000 ft. Maximum peak 
inverse-plate-voltage rating is 3100 v and maximum 
peak plate-current rating is 715 ma per plate*. It is 
electrically identical with types 5R4-G, 5R4-GY, and 
5R4-GYA*

Radio Corp, of America, Electron Tube Div., 
Dept. ED, Harrison, N.J.

CIRCLE 308 ON READER-SERVICE CARD

DIGITAL MULTIMETER.—Patterned after model 
520 de voltmeter, model 500 digital multimeter also 
measures ac voltage and resistance. The ac and de 
ranges cover 0 to 1200 v, and the resistance range 
covers 1 ohm to 1 meg. Absolute accuracy is 0.1% 
for de, 0.5% for ac, and 0.2% for ohms.

Franklin Electronics Inc., Dept. ED. Bridgeport. 
Pa.

CIRCLE 309 ON READER-SERVICE CARD

MALFUNCTION DETECTOR.-Type 66, for use 
in rotating and reciprocating machinery, allows vi
bration above a preset level to activate an internal 
switch, which, in turn, activates an alarm or causes 
machinery shut-down.

Robertshaw-Fulton Controls Co., Dept. ED, 911 
E. Broad St., Richmond 19, Va.
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TACHOMETERS.—This line of transistorized tach
ometers, designated the 7120 series, measure speed 
without physical loading and provide overspeed- 
underspeed control.

Electro Products Labs., 4500 N. Ravenswood 
Ave., Chicago 40, Ill.

CIRCLE 311 ON READER-SERVICE CARD

MINIATURE CAPACITORS.- Designed for air
craft, missiles, and radar units, these capacitors have 
a temperature range of —55 to —|—125 C. The use of 
silicones improves heat dissipation and resistance to 
cold.

San Femado Electric Mfg. Co., Dept. ED, 1509 
First St., San Fernando, Calif.

CIRCLE 312 ON READER-SERVICE CARD

iUillliUillllM
' ! J ' .. ! r

VOLUME CONTROLS.—For the replacement of 
500 K and 1 meg volume controls, these units im
prove bass and treble response by compensating for 
the Fletcher-Munson effect.

Centralab, Dept. ED, 900 E. Keefe Ave., Mil
waukee, Wis.
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MATING JACK AND PLUG.-For breakaway-con
nector usages, SKT-31 jack is designed to accept 
PR-10, a 0.04 in. plug. They have solder cups and 
can be mounted on 0.187 in. centers.

Sealectro Corp., Dept. ED, 139 Hoyt St., Ma
maroneck, N.Y.
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1000 hrs. Continuous Operation 
at 85 C-115V-400 CPS-1 or 3</>

Model E2341 (shown above) is 
another in the complete Air-Marine 
line of blowers, fans and motors 
designed and built to industrial and 
military specifications.

Minimum delivery of 50 CFM 
against 2° wg 

For information about our complete 
line see Page 292—I.R.E. Directory,

air-marine 
motors, inc.

369 BAYVIEW AVENUE 
AMITYVILLE, L. I., N. Y.

2221 BARRY AVENUE 
LOS ANGELES, CALIF.

CIRCLE 307 ON READER-SERVICE CARD
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CLAROSTAT PRECISION POTENTIOMETERS

space-saving

CLAROSTAT

CIRCLE 319 ON READER-SERVICE CARD
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These items are available from your Industrial 
Distributor. Write us for technical data.

POTENTIOMETER 
series 42

POTENTIOMETER 
series 57

for stringent 
environmental 
conditions.

vari/phase
series 54

This series of 50- and 95-ohm cable, designated 
the T-line, has an expanded dielectric which ap-

Coaxial Cables

Have impedances of 50 and 95 ohms

Precision potentiometers rated at 3 
watts. Available in resistance ranges up 
to 100 K ohms, from 1 ohm. Continuous o 
limited rotation. High-dielectric phenolic 
case. Units ganged by means of threaded 
tie rods. Switches available for 
actuation at any shaft position.

for super 
accuracy in effect 
and read-out.. -

MULTI-TURN
series 55
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Blower

Provides 350 cfm of air

Transistorized Power Supplies

Have automatic protection

Model BP350-A provides 350 cfm of filtered 
air at 0 SP. The airflow is directed to the neces
sary location from either of the back blower out
lets. Designed to be mounted in a standard 19 in. 
panel rack, the blower occupies 8.75 in. panel 
space and has 9.5 in. total depth.

Amco Engineering Co., Dept. ED, 7333 W. 
Ainslie St., Chicago 31, Ill.
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xial cable attenuation characteristics. Large solid 
opper conductors are used. Jacketed with a high 
molecular weight polyethylene, these cables have 
n anticipated life of over 20 yr. They are espe- 
ially suitable for applications which require 
ighter weight and greater tensile strength.

Times Wire and Cable Co., Inc., Dept. ED, 
>Vallingford, Conn.
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Series 36 transistorized, rack mounted power 
supplies provide a 0 to 36 v variable dc output 
at 1.5, 2.5, 5, 10, and 15 amp. They are automati
cally protected against overvoltage, short cir
cuits, current overload, and thermal overload. Re
mote programming is available in all current 
ranges.

Trygon Electronics Inc., Dept. ED, Pleasant 
Ave., Roosevelt, N.Y.
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Provides more performance 
in less space. Combines special rotor 
with Hi-Load winding element for maximum 
stability and reliability. Nickel-Silver 
body only >/2" in dia. Features new 
Clarostat positive mechanical interna 
lead connections.
Linearity. * 2% standard; ± 1% special.

CLAROSTAT MFG. CO., INC
DOVER, NEW HAMPSHIRE, U.S.A.

In Canada: CANADIAN MARCONI CO., Ltd., Toronto 17, Ont.

Potentiometers in3-to>6 watt 
ratings. Diameters to re
Improved design permits 20% more 
Ending length for same ouU de 
diameter, resulting in greater 
overall resistance and h gher 
resolution. Taps available.



BENDIX
TRANSISTOR
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POWER SUPPLY • AUDIO AMPLIFIER (CLASS « OR I) • AUDIO OSCILLATOR • POWER 
SWITCH • TRANSISTOR DRIVER • SERVO CONTROL • RELAY DRIVER • MOTOR CONTROL

CHECKMATE HIGH COSTS
The new Bendix™ “yeoman” driver tran
sistor series is engineered to perform 
over a wide range of audio frequency 
applications. The new 2N1176 series 
will find broad use wherever reliability, 
versatility and low cost are primary 
design requirements.

Each of the three “yeoman” models, 
2N1176, 2N1176A and 2N1176B, has a 
different voltage rating, but all are con
tained in a rugged, welded JEDEC 
TO-9 package. Dissipation ratings are 
300 mW at 25°C and 50 mW at 75°C. 
Higher voltage rating and high current 
gain coupled with a more linear current 
gain curve yield low distortion and 
efficient switching. Saturation resistance

AND DESIGN LIMITATIONS
is very low’—typical values are 1 ohm 
measured at 100 mAdc.

Write today for the new Bendix 
Semiconductor Catalog for more infor
mation on our complete line of power 
transistors, power rectifiers and driver 
transistors, semiconductor products, 
BENDIX AVIATION CORPORATION, LONG 
BRANCH, N. J.

MAXIMUM RATINGS
TYPICAL 

OPERATION

Vce 
Vdc

Ic 
mAdc

Pc 
mW

JI Current Gain 
tiFE at Ic

2N1176 15 300 300 85 50 10 mAdc
2N1176A 40 300 300 85 50 10
2N1176B 60 300 300 85 •50 10

West Coast Sales Office: 117 E. Providencia Avenue, Burbank, California 
Midwest Sales Office: 4104 N. Harlem Avenue, Chieu a- 34, Illinois 

New England Sales Office: 4 Lloyd Road, Tewksbury, Massachusetts 
Export Sales Office: Bendix International Division, 205 E. 42nd Street, New York 17, New York 

Canadian Affiliate: Computing Devices of Canada, Ltd., P.O. Box 508, Ottawa 4, Ontario, Canada

Division

CIRCLE 320 ON READER-SERVICE CARu

NEW PRODUCTS
CONTINUOUS LEVEL CAPACITANCE SYS
TEM.—Made to detect, measure, and visually in
dicate media level changes, this unit has two-step 
calibration and unrestricted cable length between 
probe detector and transmitter. Linearity is ±10% 
of full range.

Robertshaw-Fulton Controls Co., Dept. ED, 911 
E. Broad St, Richmond 19, Va.

CIRCLE 321 ON READER-SERVICE CARD

SOCKET MOUNTS.—For use in breadboard cir
cuitry, these socket mounts include 7- and 9-pin 
miniatures, octals, and other standard tube bases. 
They may also be obtained for transistors and other 
multi-lead components. The unit consists of small 
plastic boards that fit over one or more elastic cores.

Plastic Associates, Dept. ED, 185 Mountain Rd., 
Laguna Beach, Calif.
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CERAMIC MIRROR BASE.—Composed of alumina 
and silica clays, this ceramic mirror base replaces 
glass mirrors in precision infrared optical systems.

Thompson Ramo Wooldridge, Inc., Dept. ED, 
P.O. Box 90534, Airport Sta., Los Angeles 45, Calif.
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DIGITAL COMPUTER.—Designed for laboratory 
or classroom use, this digital computer, designated 
SPEC, is modularized and transistorized. It can be 
converted into a digital differential analyzer.

Computer Control Co., Inc., Dept. ED, 2251 
Barry Ave., Los Angeles 64, Calif.
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SPAGHETTI.—Made from Teflon, this high-tem
perature, corrosion-resistant spaghetti is available in 
standard or thin wall form with 0.01 to 0.33 in. hole 
diameter and 0.004 to 0.02 in. wall thickness.

Pennsylvania Fluorocarbon Co., Inc., Dept. ED, 
1115 N. 38th St., Philadelphia 4, Pa.
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CATHODE REJUVENATOR TESTER.-Model 
CRT 440 tests and rejuvenates all black and white 
or color picture tubes at filament voltage from 1 to 
12 v, including 110 deg tubes with 2.34, 2.68, 6.3, 
and 8.4 v filaments.

B & K Manufacturing Co., 3726 N. Southport 
Ave., Chicago 13, Ill.
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CABLES.—Designed for data transmission applica
tions, the designated Datacable line includes low- 
capacitance miniaturized coaxial cables, low-loss 
coaxial cables, and shielded, low-capacitance twisted 
pairs. Multi-conductor cables are also available.

Times Wire and Cable Co., Dept. ED, Walling
ford, Conn.
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TIED 
TOGETHER

MB Electronics is the new 
name for MB Manufactur
ing Company.

This recent change in 
name is simply a long over
due reflection of the com
pany’s proper character. It 
is a reflection of the com
pany’s recognized capabili
ties in the field of electronic 
design, in the manufacture 
of audio range, high fidelity, 
high power amplifiers, in 
the programming of ad
vanced vibration testing ... 
and in the capabilities of 
the largest field service 
force to properly service 
electronically driven sys
tems and aid on any prob
lem of vibration testing.

As always, you can count 
on MB to keep you ahead in 
electronically powered sys
tems of maximum perform
ance capabilities, operating 
convenience, and test 
accuracy.

MB ELECTRONICS
A DIVISION OF TEXTRON ELECTRONICS, INC. 

1058 State Street, New Haven 11, Conn.
Pioneer and leader in the field of vibration

CIRCLE 328 ON READER-SERVICE CARD
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from MB
ELECTRONICS!

Now on tap...

20,000,000 watts 
of audio power

Pioneer and leader 
in the field of vibration

TWENTY million watts—that’s the cumulative output available from MB power 
supplies now driving vibration test systems in the field.

The figure is more than a measure of the new importance of vibration testing. 
It’s a measure of MB’s technical advancement in the field of electronics for vibration, 
acoustics, and sonar.

And it’s a measure of the company’s unequalled background of experience in 
designing electronic power for dynamic forces ... in producing integrated 
vibration testing systems including amplifiers of 100KW output and more, and 
exciters that utilize amplifier power more efficiently... in programming vibration 
tests to any required specification. This experience is available to you through 
MB’s staff of vibration specialists and the largest force of field service technicians. 
Avail yourself of their expert recommendations on your vibration test problems.

MB ELECTRONICS
A DIVISION OF TEXTRON ELECTRONICS, INC., 1058 state Street. New Haven 11, Conn.

On-Off Indicator

Weighs 3.7 g
Of a coil and armature construc

tion, this on-off indicator is resistant 
to shock and withstands ambients of 
350 F. It will operate directly on 
any voltage up to 120 v ac or de at 
frequencies up to 2500 cps. The 
unit weighs 3.7 g, is easily mounted, 
and features low power consump
tion. Either a pointer or an enclosed, 
hermetically sealed shutter arrange
ment can be provided as an indi
cator.

Leetronics, Inc., Dept. ED, 30 
Main St., Brooklyn 1, N.Y.
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Capacitor

Has leakage time constant of 100 yr
This capacitor uses polystyrene 

dielectric having a de resistance of 
more than 109 megohm-pf or a 
leakage time constant greater than 
100 years. Individual 0.1 pf capaci
tors charged to 2000 v and discon
nected from the power supply are 
still charged to 1990 v after 2 years. 
Uncased developmental models 
with voltage ratings from 1000 to 
10,000 v are available.

Radiation Research Corp., Dept. 
ED, 1114 First Ave., New York 21, 
N.Y.
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Static Contactor

Has no moving parts
Made entirely of semiconductors 

and solid state components, this 
static contactor has no moving parts. 
It is switched on by a 10 v step input 
at 10 ma and turns on or off in 0.5 
to 1 cycle. The unit has a long, main
tenance-free life and is designed to 
operate in adverse environments, 
including explosive atmospheres. 
The controlled silicon rectifier is 
used as the main contact to achieve 
high average power capabilities and 
good overload characteristics.

Walter Kidde & Co., Inc., Dept. 
ED, 9 Brighton Rd., Clifton, N.J.

CIRCLE 331 ON READER-SERVICE CARD 
< CIRCLE 332 ON READER-SERVICE CARD
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NEW PRODUCTS

CIRCLE 337 ON READER-SERVICE CARD

CIRCLE 338 ON READER-SERVICE CARD

110

Intake 
Pressure

AC TO DC CONVERTERS.—NLS 125 series oper
ate from 30 cps to 10 kc; voltage range is 0.001 to 
999.9 v. Scale multiplier, voltage linearity, and fre
quency linearity are all accurate to ±0.1%.

Non-Linear Systems, Inc., Dept. ED, Del Mar, 
Calif.

SOLID STATE RELAY.—Ruggedized, model 530-B 
has no moving parts, replaces polar relays in tele
typewriters and communication systems. Design 
uses silicon diodes and transistors for switching 
functions.

Trepac Corporation of America, Dept. ED, 30 
W. Hamilton Ave., Englewood, N.J.

CIRCLE 334 ON READER-SERVICE CARD

Magnetic Shield Div., Perfection Mica Co., Dept 
ED, 1322 N. Elston Ave., Chicago 22, Ill.

CIRCLE 336 ON READER-SERVICE CARD

VINYL ELECTRICAL TAPE.-Used as insula
tion, it will protect against moisture, surface con
tamination, corona, and excessive heat. Dielectric 
strength is 10 kv, and it is flameproof.

Reeves Soundcraft Corp., Dept. ED, Great 
Pasture Rd., Danbury, Conn.

CIRCLE 335 ON READER-SERVICE CARD

HIGH-VACUUM SYSTEM.-Develops pressures to 
10 9 mm Hg within a work chamber 12 in. in diam 
18 in. high, equipped with two 2 in. in diam win
dows, rotary motion and electrical feed-throughs.

Kinne\ Manufacturing Div., New York Air Brake 
Co., Dept. ED, 3529 Washington St., Boston 30, 
Mass.

FLIP-FLOP MODULE.-Model 110B-NRZ has ten 
flip-flops which drive double pole transistor switches 
for bi-directional current signals to magnetic heads. 
It is a standard 100 series Navcor slide-in module 
2-1/4 x 10-3/4 x 7 in.

Navigation Computer Corp., Dept. ED, 1621 
Snyder Ave., Philadelphia 45, Pa.

CIRCLE 339 ON READER-SERVICE CARD

AMPLIFIER.—Has a gain of 10,000 with delay line 
clipping, and 20,000 with RC clipping. Model N-300 
is used for nuclear applications and may be rack
mounted. It has a rise-time of less than 0.2 usee and a 
gain stability of 0.027% with a 1% line voltage 
change.

Hamner Electronics Co., Inc., Dept. ED, Prince
ton, N.J.

CIRCLE 333 ON READER-SERVICE CARD

MAGNETIC SHIELDING FOR TOROIDS.-Netic 
and Co-Netic foils are non-shock sensitive, non- 
retentive and require no periodic annealing. This 
lightweight shielding permits high density packag-



Power requirement is 115 v, 6019 x 17 x

1 in diesel engine research
Seal

Glass-ceramic

Honeywell
■MIHHU

Reference Data : Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo.

Having a 100 kw peak power output, this mag
netron operates in the 35 kmc band. Mean power 
outputs are 40 and 100 w, depending on the 
model.

International Telephone and Telegraph Corp., 
Dept. ED, 67 Broad St., New York 4, N.Y.

CIRCLE 343 ON READER-SERVICE CARD

cps, at 250 w.
Gerber Scientific Instrument Co., Dept. ED, 89 

Spruce St., Hartford, Conn.
CIRCLE 341 ON READER-SERVICE CARD

timing and engine configuration. The Visicorder 
also produces a permanent record of strain gauge 
measurements taken on the frame and other criti
cal engine parts.

For the manifold and cylinder pressures, strain 
gauge pressure transducers and a strain gauge 
amplifier were used. For the valve lift patterns, a 
linear potentiometer powered with a small bat
tery was connected directly to the Visicorder.

Analysis of these data has led co changes in the 
Tripower engine for best performance.

The model GP-1 digital plotter can be supplied 
to accept X-Y data in any original format such as 
binary, decimal, binary coded decimal, or analog. 
Accuracy is 0.1% of full scale and slewing speed is 
50 in. per sec. The chart size is 8.5 x 11 in. and 
11 x 16 in. The unit weighs 150 lb and measures

Ted Duller (left) and John McAllister, 
Worthington Engine Research Engineers, measure intake 

manifold, cylinder, and exhaust manifold pressures 
and valve stroke on a Tri power with 

a Honeywell 906 Visicorder.

The Honeywell Visicorder is the pioneer and un
questioned leader in the field of high-frequency, 
high-sensitivity direct recording oscillography. 
In research, development and product testing 
everywhere, instantly-readable Visicorder records 
are pointing the way to new advances in product 
design, rocketry, computing, control, nucleonics 
... in any field where high speed variables are 
under study.

The new Model 906A Visicorder, now avail
able in 8- and 14-channel models, produces lon
gitudinal grid lines simultaneously with the dy
namic traces, time lines, and trace identification 
by means of new accessory units.

To record high frequency variables —and 
monitor them as they are recorded—use the Visi
corder Oscillograph. Call your nearest Minne
apolis-Honeywell Industrial Sales Office for a 
demonstration.

The Worthington Corporation used a Honeywell 
906 Visicorder to chart the heartbeat of a Worth
ington Tripower diesel engine. These Tripower 
(oil fuel, dual fuel, or spark ignition gas) engines 
have a fourteen inch bore, an eighteen inch 
stroke, and develop more than 265 h.p. per cyl
inder at 450 RPM.

The Visicorder used in these tests makes a 
direct, instantly-readable record of the pressure 
variations in the exhaust manifold, cylinder, and 
intake manifold to determine optimum valve

Having a sealing and service temperature of 
750 C, this glass-ceramic frit seals aluminosilicate 
glass to itself, to molybdenum, or to tungsten, and 
molybdenum to tungsten. Other materials in the 
expansion range of 40 to 50 x 10‘7 can also be 
sealed. The frit is made principally for the stack 
mount tube construction, but can also be used in 
magnetron, klystron, and traveling wave tubes.

Corning Glass Works, Dept. ED, Coming, N.Y.
CIRCLE 342 ON READER-SERVICE CARD
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Magnetron

Has 100 kw peak power

miYwm



WwZ/&
1 RUNS IN

THE FAMILY!

AUDIO DEVELOPMENT COMPANY
Minneapolis 7, Minnesota2835 -13th Avenue South
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TRANSFORMERS • REACTORS • FILTERS • JACKS A PLUGS • JACK PANELS

NEW PRODUCTS
Servo Amplifier and Actuator System

Has 200-lb force output

Transformer A in the chart will deliver 
ten times more hours of dependable 
performance than transformer B. An 
engineer designing for reliability over 
a long period will want transformer A.

TERMINAL 
BLOCKS

that CUT
wiring costs

This servo system consists of a clutch type 
actuator and a transistorized dc servo amplifier 
which can be supplied separately or as an integral 
unit. It has a 14-cps natural frequency, a force 
output of 200 lb, and an output velocity of 3.125 
ips. Operating with a 54-db gain, the unit requires 
less than 35 w. It occupies about 35 cu in. and 
meets MIL-E-5272B specifications.

Natel Engineering Co., Dept. ED, 15336 Ros
coe Blvd., Van Nuys, Calif.

CIRCLE 345 ON READER-SERVICE CARD

ADC

Transformer A and B are 
identical in appearance. They 
can both pass electrical 
inspection tests. The quality of 
the materials, workmanship, 
and design are all hidden from 
view so that no physical 
inspection can be made. So 
how do you tell? Which is 
A, and which is B?

The best way to tell is to 
know the manufacturer. If 
you’re not already a customer 
we’d like to number you 
among those who know from 
experience that they have 
transformer reliability inside, 
when it says ADC on the 
outside. Over 15,000 custom 
transformer designs in nearly 
25 years have proven beyond 
a doubt that long life just 
plain runs in the ADC family.

Designing for Reliability?
Look to ADC!

Silicon Rectifiers
Are pnpn controlled

These silicon pnpn controlled rectifiers, desig
nated the type-130 series, have applications in 
power supplies, reversing drives, light dimming 
devices, surge voltage suppression, and latching 
relays. A third lead is utilized to control the cur
rent passing through the unit. A firing current of 
5 ma is required. These units have 50 to 400 v in 
both piv and breakover voltage. The average rec
tified forward current is 3 amp at 50 C, 1 amp 
at 125 C. They will operate to 150 C stud tem
perature and can tolerate a maximum one-time 
surge current of 30 amp.

Texas Instruments Inc., Dept. ED, P.O. Box 312, 
Dallas, Tex.

CIRCLE 346 ON READER-SERVICE CARD

Tube Tester
Portable

Model 78 grid circuit and tube tester detects 
grid emission and tube faults; it also checks fila
ment continuity and provides an open element 
test. .Five sockets are furnished, including one 9 
pin type. The dimensions of this portable unit 
are 9 x 10-1/2 x 5 in. and the shipping weight is 
6 lb.

Seco Manufacturing Co., Dept. ED, 5015 Penn 
Ave. S., Minneapolis, Minn.
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This popular “600” series is typi
cal of Kulka's wide choice of terminal 
blocks. Note three popular terminal 
styles. Up to 26 terminals, maxi
mum, in the “600” series. Choice 
of molded materials. And there are 
many other Kulka types to choose 
from.

CATALOG...
Write for the big Kulka Terminal Blocks 

catalog containing the outstanding selec 
tion of types, sizes, terminals, materials

CIRCLE 348 ON READER-SERVICE CARD
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RF Filter
meters!ten times that of conventional

Incredible?

Helipot offers you hundreds of models 
... either AC or DC... in divers shapes, 
sizes and voltage ranges. (Not to 
mention voltage monitoring packages, 
which may include our expanded scale 
frequency meters and linear scale 
ammeters, too.) All have uncommon 
accuracy in common, plus resolution

Make us prove it by asking for 
Data File C404.

ypi- 

nal 

nal 

axi

lice 

are 

ose

VOLTS A.C.

Keyboard
Has ten digit keys

MODEL 420 FILTER

You can evaluate the amount of a noise 
and its frequency characteristics with 
an Allison Filter. You can make this 
evaluation regardless of whether the 
noise is continuous or intermittent, or 
whether it has sharp peaks. Allison 
Filters do not ring on transient noises. 
This analysis can be very important in 
testing equipment, preventing hearing 
loss, and controlling harmful or irritat
ing industrial noises.

Having applications in remote numerical trans
mission and inventory work, this ten-digit key
board weighs 12 oz and measures 3-3/4 x 1-1/2 x 
4-1/4 in. The digit capacity depends on the re
ceiving device which may be a calculator, printer, 
any solenoid activated business machine, tape 
punches, or other electronic data recording de
vice. The unit is encased in gold-anodized alumi
num.

Victor Adding Machine Co., Dept. ED, 3900 
N. Rockwell St., Chicago 18, Ill.

CIRCLE 350 ON READER-SERVICE CARD

Silicon Power Rectifier

420 FILTER SPECIFICATIONS
Continuously variable frequency range from 
20 cps to 20,000 cps.
20 db attenuation in first octave.
Passive network—no power supply. 
No vacuum tubes.
Dynamic range, 120 db.
Impedance (in and out), 600 ohms.
Plug-in input-output transformers for other 
impedances.
Maximum input for minimum distortion, 2 volts. 
Low loss, approximately 2 db in pass band. 
Low pass signals from DC to cutoff frequency. 
Minimum band width approximately ¥2 octave. 
Size, excluding knobs and handle, 17" long, 
5%" deep, 8" high.

Rated at 1 to 15 amp
Style 20 silicon power rectifier is designed for 

operation at current levels from 1 to 15 amp, 
single-phase half-wave average. Surge ratings are 
90 amp average at 60 cycles (0.1 sec) and 50 amp 
average at 60 cycles (1.0 sec). Peak inverse volt
ages range from 50 to 400 v in 50 v steps. Tem
perature range is from —65 to -¿-175 C. The unit 
is mounted on a 7/16-in. hexagon stud case. 
Maximum height is 1-3/16 in.

Syntron Co., Dept. ED, 283 Lexington Ave., 
Homer City, Pa.

CIRCLE 351 ON READER-SERVICE CARD

cks 
lec 
als

Write today for complete 
literature and pricesWUSOi 

i/ABS.

14191 EAST SKYLINE DRIVE 
LA PUENTE, CALIFORNIA

For screen room power lines
This low-pass unit filters out interference con

ducted by power lines entering a screen room. 
The attenuation of the filter equals or exceeds 
that of the screen enclosure. The unit is rated at 
50 amp, 250 v, 0 to 60 cps. It measures 19-1/2 x 
3-5/8 x 3-9/16 in. One filter is used for each in
coming wire. Case is heavy-gage steel, hot tin 
dipped.

International Electronics Mfg. Co., Antran Div., 
Dept. ED, Second St. Extended, Greenwood 
Acres, Annapolis, Md.

CIRCLE 352 ON READER-SERVICE CARD
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before the bird takes off During preflight checkout, ground 
power supplies must be meticulously 
monitored to avoid limping under
voltage, crippling overvoltage.

How?

beckman Expanded Scale Voltmeters— 
with accuracy to a fraction... readability 
to hundredths! That's vital volt-splitting 
at the moment of “Go—No Go,’’ when 
operation depends upon precise power 
input with no room for guesswork.
(And no trifling with “average” readings: 
beckman AC meters give honest, direct 
rms readings on all wave forms.)

vital

splitting

Beckman*/ „ Helipot Division of
/ Helipot Beckman Instruments, Inc.
■ Fullerton, California
/ Engineering representatives

in 29 cities

potentiometers • dials • delay lines • expanded scale meters • servomotors • breadboard parts 

CIRCLE 353 ON READER-SERVICE CARD
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Replace 866 RectifierTubes NEW PRODUCTS from MESA
Circuit Tester

For two- and four-terminal networks

iarzian
TYPE S-5130 *

NO^nÑEW!

SILICON RECTIFIERS10,400 jaiv 300 ma de
Small Size
Long Life
Higher Efficiency
Greater Circuit Safety
Safety Construction

Temperature Versatility
No Warmup Required

The Tarzian Type S-5130 Silicon Rectifier was designed as a direct replace
ment for 866 mercury vapor rectifier tubes. The S-5130 is capable of con
tinuous duty operation of 300 ma de at 10,400 PIV with a resistive-inductive 
load. Smaller than the 866 tube, the S-5130 requires no filament power or 
warmup period. The Tarzian type S-5130 conserves space and performs 
more efficiently than the 866. Shock hazard is minimized by use of an im
pregnated housing. Capable of operation in temperatures to 100 C, the 
S-5130 is ideal for use in applications which demand ruggedness, efficiency 
and ability to withstand temperature variation.

ELECTRICAL CHARACTERISTICS
MAX RMS INPUT VOLTAGE 
MAX. INVERSE PEAK VOLTAGE 
MAX PEAK CURRENT (MA) 
MAX. DC CURRENT (MA)........ 
CIRCUIT...................................  
DUTY .....................................  
TYPE LOAD ......................
AMBIENT TEMPERATURE.

.................................... 7400 

.....................................10400 

.................................... 3000 

.................................... 300 
SINGLE PHASE HALF WAVE 
.....................CONTINUOUS

. RESISTIVE-INDUCTIVE 
............100"C MAXIMUM

NOTE: FOR CAPACITIVE LOAO DERATE DC CURRENT BY 20% DERATE RMS INPUT VOLTAGE BY 50%

SEND FOR DATA SHEET

DEPT C-6 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA
IN CANADA- 700 WESTON RD., TORONTO 9, TEL. ROGER 2-7535 

EXPORT; AD AURIEMA, INC., NEW YORK CITY
CIRCLE 354 ON REAUER-SERVICE CARD

Flame 
Resistant

Heat
Resistant

Polyskop type SWOB tester for two- and four- 
terminal network measurements has a two-channel 
frequency-response display, a 0.5 to 400 me fre
quency range, and a sweep width of ±0.2 to ±50 
me. It displays two quantities as a function of fre
quency in the form of continuous curves. Range of 
attenuation measurement is 45 db. The unit con
sists of a sweep signal generator, precision at
tenuator, electronic switch, and large screen oscil
loscope assembled in a compact pull-out cabinet.

Rhode & Schwarz Sales Co., Inc., Dept. ED, 
111 Lexington Ave., Passaic, N.J.
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Germanium Mesa Transistors

For use at fm and TV frequencies
These pnp germanium mesa transistors are used 

at fm and TV frequencies. The TI-361 has high 
gain at 200 me for rf amplifiers and a typical noise 
figure of 6.5 db at 200 me. The TI-360 has a typi
cal circuit gain of 15 db in 100-mc rf amplifier 
applications and a 5.5 db typical noise figure. 
Both types have an all-glass header and are 
packaged in a TO-9 case with a fourth lead 
grounded to the can to minimize circuit radiation. 
Temperature operating range is —55 to +85 C.

Texas Instruments Inc., Dept. ED, P.O. Box 
312, Dallas, Tex.
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Warming Box

Temperatures to 400 F
This continuous duty, gravity convection warm

ing box for drying, baking and heating provides 
controlled heat to 400 F. This unit is available 
with* 800 and 1500 w heating elements. It oper
ates on 120 v, single phase input and measures 
18 x 18x24-1/2 in.

Trent, Inc., Dept. ED, 201 Leverington Ave., 
Philadelphia 27, Pa.

CIRCLE 357 ON READER-SERVICE CARD

DIALL
MOLDING 
COMPOUNDS

Faster Flame Out than 
Any Other Flameproof 
Molding Compounds 
Heat Resistance

to 500° F

New Diallyl Phthalates 
52-70-70 . Short Glass Fiber 
52-40-40 . . . Long Glass Fiber 
51-60.... Asbestos Filled
50-52 .......... Dacron* Filled

• DUPONT TRADE NAME

New Diallyl Iso-Phthalates
FS10 
FS 80 
FS-60

Short Glass Fiber 
Lnng Glass Fiber 
Asbestos Filled

Write TODAY for Data Sheets... 
Just Off the Press!

When you Mold Parts Like These.

Remember diall...
Easy to Mold
Easy to Machine 
No Post Mold Shrinkage 
Resistant to Solvents 

and Corrosives
Unaffected by Moisture
Fungus Proof
Does Not Corrode Metals
All Colors Available

Please address all inquiries regarding 
Diall molding compounds to

MESA PLASTICS COMPANY... 
12270 Nebraska Avenue 
Los Angeles 25. California
Dept. 14
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could hide under this dot

Name

Address

GENERAL
CIRCLE 359 ON READER-SERVICE CARD

SUB-MINIATURE: 2 amps at 28 
volts d-c, 115 volts a-c, double
pole double-throw. Excellent 
thermal life.

UNIMITE: The world’s smallest 
1-amp sealed relay; single-pole 
type. Isolated contact chamber, 
high speed 1.5 millisecond 
operation.

This is General Electric’s “white room,” 
where special, ultra-reliable miniatur
ized relays are painstakingly adjusted, 
inspected, and tested. On certain super
critical applications, particularly those 
involving dry-circuit switching, a tiny 
speck of dust could cause a sealed relay 
to malfunction, possibly resulting in 
failure of an entire electronic system.

To prevent such costly failures. Gen
eral Electric has installed this special 
“white room” where elaborate precau
tions are taken to maintain a dust-free 
atmosphere for assembly of ultra
reliable sealed relays. Regular checks

haustive operational and environmental 
tests to prove extreme reliability.

Relay applications differ widely in 
performance requirements. Whatever 
your application, General Electric can 
offer sealed relays designed, built and 
tested to comply with your require
ments. Call your G-E Apparatus Sales 
Engineer today or mail the coupon at 
right. General Electric Co.. Specialty 
Control Dept., Waynesboro, Va.

ELECTRONIC DESIGN • September 30, 1959

MICRO-MINIATURE: Crystal-can 
type, double-pole and new 
welded 4-pole units. Rated 2 
amps, 28 v d-c or 115 v a-c. 
Grid-space terminals available.

G-E miniature, sub-miniature, micro
miniature and Ummite relays combine 
small size with unusual reliability under 
severe temperature, shock and vibration 
conditions to make them ideal for elec
tronic jobs, both military and commer
cial. G.E.’s complete line of sealed relays 
includes these basic types:

MINIATURE: Long-life type: 
rated 5 amps at 28 volts d-c; 
in 2- or 4-pole double throw 
and 6PN0 forms. Ideal for 
ground applications.

insure that dust in the air does not ex
ceed 20,000 particles per cubic foot. 
Compare this with well over a million 
particles per cubic foot in the average 
home or office.

But this dust-free assembly room is 
only part of General Electric’s relia
bility story. Design leadership, such as 
produced the Ummite—world’s small
est one-amp relay—and advanced man
ufacturing techniques—including a new 
inert-arc welding process to eliminate 
contact-contaminating solder and flux 
—consistently produce superior relays. 
Then, General Electric conducts ex-

relay for every 
circuit need—every 

reliability requirement

General Electric Co
Section A792-14
Schenectady 5, N. Y

Please send me a free copy of the 
1959-60 Sealed Relay Catalog.



NEW PRODUCTS
Centrifugal Blower
For electronic equipment

MINIATURE

MULTI-TURNPRECISION /Vs
FILM //
POTS b I
FEATURING:

• VIRTUALLY INFINITE RESOLUTION
Eliminates servo hunting

• LONG LIFE AT HIGH SPEEDS
10,000,000 revolutions—500 rpm

EXCLUSIVE FEATURES:
• NON-LINEAR OUTPUTS

No Tapping and Shunting

• DUAL GANG-SINGLE GANG
SAME CASE SIZES 
SAME STARTING TORQUE! 
SAME INERTIA!

• ONE PIECE THROUGH SHAFT
Pot fits anywhere in your gear train

• ONE PIECE, ALL METAL CASE
Machined-ln, Stay-Put Accuracy

Made for such applications as cooling electronic 
tubes or ventilating small electronic equipment 
cabinets, type 89C21 centrifugal blower delivers 
106 cfm of air at 0 SP and 20 cfm of air at 1 in. 
wg-SP. The 1/4 hp shaded pole electric motor 
operates at 3000 rpm using 115 or 230 v, single 
phase, 50 or 60 cps. The complete assembly 
weighs 6 lb; its overall dimensions are about 
6 x 6 x 8-1/2 in.

American-Standard, Industrial Div., Dept. ED, 
Detroit 32, Mich.

CIRCLE 361 ON READER-SERVICE CARD

CIC is the largest manufacturer of Precision Film Poten
tiometers, having pioneered in their development, with a 
10-year record of supply to all branches of the Armed 
Services and throughout industry. Our staff of technical 
specialists is ready to assist you with your potentiometer 
needs.

Write for our catalog. FIRST IN FILM POTS
SINGLE TURN 

POTS
SINE-COSINE 

POTS

This miniature multi-turn precision film 
pot is not just better than wire-wound 
types—it brings a new dimension of per
formance and flexibility to your system. 
With SuperCon Film pots you can for
get about the obsolete concepts of .wire 
resolution, clumsy tapping and shunt
ing to produce non-linear outputs, 
bulkiness in ganging, and loose-wire, 
glued-assembly construction. The ball
bearing supported, one-piece through 
shaft permits you to locate your pot 
anywhere in the gear train, freeing you 
to select the optimum ratios with the 
minimum components, to transmit 
torque through the pot, to miniaturize 
even more. SuperCon Film pots have 
the inherent accuracy and reliability 
to easily meet your requirements.

Target Simulator
Moving video type

Moving video target simulator model RP-175PM 
provides a complete dynamic test of a long range 
ballistic missile tracking radar. Up to 90% of the 
spacing between main bangs is available for 
target return with this unit. The simulated target 
may be programmed at ranges up to 500 miles 
with scales reading 0 to 40, 0 to 250, and 0 to 
500 nautical miles. Target velocities up to 30,000 
ft per sec and accelerations up to 30 g may be 
programmed.

Remanco, Inc., Dept. ED, 1630 Euclid, Santa 
Monica, Calif.

CIRCLE 362 ON READER-SERVICE CARD

92 Madison Avenue, Hempstead, L. I., N. Y.

LINEAR MOTION
POTS

PRESSURE 
TRANSDUCERS

COMMUTATORS

Transducer Elements
Piezoelectric ceramic

Made of piezoelectric ceramic, these ultrasonic 
transducer elements have a resonant frequency 
of 38 kc. At a temperature of 25 C and a fre
quency of 1 kc, capacitance is 280 puf and dissipa
tion factor is 0.6%. The Curie temperature is 138 
C. Type 10C21 is furnished with tabs; type 
10C21A, without tabs. The standard block meas
ures 2 x 1-7/8 x 1-1/16 in. Various other shapes 
are available.

Sprague Electric Co., Dept. ED, North Adams, 
Mass.

CIRCLE 363 ON READER-SERVICE CARD

CIRCLE 360 ON READER-SERVICE CARD
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XTVE

Tantalum Capacitors ?

CHOOSE FROM 
15 MALLORY TYPES

Leader in tantalum capacitor technology, Mallory 
offers the broadest line on the market. . . ranging from 
micro-miniature Type HAT to the high-capacitance 
Type XTV. Included are 200° C ratings, pioneered 
by Mallory, in many case styles and values. Write 
today for technical data, and for a consultation.

TAF

XTL

Typ« Description
Capacity 

Range
W. Volt» DC 

Rating at IS C
Temperature 

Range Case Style
Body 

Length
Body 

Diameter

HAT Pellet Anode— 
Liquid Electrolyte

1-10 mfd. 1 6-1V. —20 to 
+85°c

Metal Case—Axial 
Leads—Insulated 
Case

.210" max. .075* max.

TAS Pellet Anode— 
Solid Electrolyte

.33-330 mfd. 35-6V. —80 to 
+85°C

Metai Case—Axial 
Leads

.250* to 

.750*
.125* to
.341*

TAM Pellet Anode— 
Solid Electrolyte

6.8-56 mfd. 25-6V. —55 to 
+85°C

Dip Coated Resin— 
Upright Mounting

.175* thick .313* square

TAF Foil Anode—Semi
Liquid Electrolyte

.25-440 mfd. 150-3V. —55 to 
+85°C

Metal Case—Axial 
Leads

.688" to
2.750*

.188* to

.375*
STNT Pellet Anode— 

Liquid Electrolyte
2-40 mfd. 50-3V. —55 to 

+85°C
Metal Case—Axial 
Leads

.350* .155*

TNT Pellet Anode— 
Liquid Electrolyte

4-80 mfd. 50-3V. —55 to 
+85°C

Metal Case—Axial 
Leads

.500* .155*

TAP Pellet Anode— 
Liquid Electrolyte

2-30 mfd. 90-6V. —55 to 
+85°C

Metal Case—Axial 
Leads

.500* .238*

TAP2 Pellet Anode—
Liquid Electrolyte

11-140 mfd. 90-6V. —55 to 
+85°C

Metal Case—Axial 
Leads

.660* .238*

M2 Pellet Anode— 
Liquid Electrolyte

11-140 mfd. 90-6V. —55 to 
+ 150°C

Metal Case—Axial 
Leads

.500* .290* (Body)
.484* (Flange)

XTK Pellet Anode—
Liquid Electrolyte

2-70 mfd. 340-8V. —55 to 
+ 175°C

Metal Case—Axial 
Leads or Terminal

.438* to 
1.313”

.650*

XTM Pellet Anode— 
Liquid Electrolyte

4-140 mfd. 340-8V. —55 to 
+ 175°C

Metal Case—Axial 
Leads or Terminal

.563* to 
1.781*

.650*

XTL Pellet Anode— 
Liquid Electrolyte

3.5-120 mfd. 630-18V. —55 to 
+200°C

Metal Case—Axial 
Terminal

.500* to 
2.595*

.875*

XTH Pellet Anode— 
Liquid Electrolyte

7-240 mfd. 630-18V. — 55 to 
+200°C

Metal Case—Axial 
Terminal

.688* to 
4.063"

.875*

XTV Pellet Anode— 
Liquid Electrolyte

18-1300 mfd. 630-30V. —55 to 
+ 175°C

Metal Case—Axial 
Terminal

.563* to 
2.750*

1.125*

XTO Pellet Anode— 
Liquid Electrolyte

7-240 mfd. 630-18V. —55 to 
+200°C

Metal Case—Axial 
Terminal

.563* to 
2.750*

1.125*

Mallory Capacitor Company
Indianapolis 6, Indiana

a division of

P R MALLORY a CO Inc

CIRCLE 364 ON READER-SERVICE CARD

XTLS

Order Tantalum Capacitors 

FROM STOCK 
at these

MallorY
Industrial Distributors

Baltimore, Md.
D & H Distributing Co.

Boston, Mass.
Cramet Electronics, Inc.
DeMambro Radio Supply Co.

Buffalo, N. Y.
Wehle Electric 

Sunset Electronics Div.
Camden, N. J.

General Radio Supply Co.
Chicago, III.

Allied Radio Corp.
Newark Electric Co.

Dallas, Texas
Engineering Supply Co.

Dayton, Ohio
Allied Supply Co.

Denver, Colo.
Denver Electronics

Glendale, Calif.
R V. Weatherford Co, 

Houston, Texas
Harrison Equipment Co., Inc. 
Lenert Company

Los Angeles, Calif.
Kierulff Electronics, Inc.

Minneapolis, Minn.
Northwest Radio & 

Electronic Supply Co.
Mountainside, N. J.

Federated Purchaser, Inc.
New York, N. Y.

Harrison Radio Corp.
Harvey Radio Co., Inc.
Hudson Radio & TV Corp.
Lafayette Radio Corp.
Terminal Radio Corp.

Oakland, Calif.
Elmar Electronics, Inc.

Palo Alto, Calif.
Zack Radio Supply Co.

Pasadena, Calif.
Electronic Supply Corp.

Pittsburgh, Pa.
Radio Parts Co.

Tampa, Florida
Thurow Distributors, Inc.

Tulsa, Okla.
Engineering Supply Co.

Washington, 0 C.
Electronic Wholesalers
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NEW PRODUCTS

CHICAGO
“sealed-in-steel

the identical “guts”—but 
your choice of three cases— 
three prices with Switches

Have binary-coded output

99

TRANSFORMERS

The identical transformer in S-TYPE construction 
(Part No. PSC-40) has a steel base cover fitted 
with a phenolic terminal board. The solder lug 
terminals are conveniently numbered, unit is 
flange mounted. The price is $8.85-

Many of the transformers in the 
Chicago line are available in your 
choice of three mounting types. Like 
these three typical units, they are built 
to the identical electrical specifications 
and differ only in case, lead termination, 
and price.

The HERMETICALLY SEALED unit is designed 
and built in accordance with MIL-T-27A, Grade 
4 specifications. It has a premium grade drawn 
steel case, and is stud mounted. The price of this 
power transformer (450V. center-tapped AC at 
40MaDC with two filament windings), Part No- 
PHC-40, is $12.90.

These switches are made for keyboard use and 
eliminate multiple relay contact arrangements. 
Model DS-1 has a ten-button decimal bank with 
1-2-4-8 binary output contacts. Models OS-1 and 
OS-2 have eight-button octal banks with 1-2-4 
binary output contacts. Model OS-2 has a spdt 
switch coupled to the zero or clear button. For 
all models output is through double throw contact 
arrangements.

Computer Control Co., Inc., Western Div., 
Dept. ED, 2251 Barry Ave., Los Angeles 64, Calif.

CIRCLE 366 ON READER-SERVICE CARD

Relay

Rated at 8 amp

The samt electrical performance is available 
in low-cost C-TYPE construction (Part No 
PCC-40). Flange mounted unit has 10 color- 
coded leads brought out through a fibre board 
base cover. The price of this '’economy model 
is only $5.10.

You get this choice only from Chicago 
Standard. Whether you’re interested in meet
ing military requirements, appearance require
ments, mounting requirements, or budget 
requirements—Chicago Standard can fill 
your needs. Write for the latest Chicago 
Standard catalogs for derailed listings of the 
industry’s most complete transformer line.

Available in all voltages to 230 v ac and 110 v 
dc, the model RG relay has 8 amp silver contacts 
and spdt to 3pdt arrangements. Special alloy con
tacts may be provided on request. This low cost 
unit comes in a 1-3/4 oz open model or in a 2-1/2 
oz dustproof model that has a clear plastic en
closure with plug in mounting.

Artisan Electronics Corp., Dept. ED, 171 Ridge
dale Ave., Morristown, N.J.

CIRCLE 367 ON READER-SERVICE CARD

CHICAGO STANDARD TRANSFORMER CORPORATION 
3518 WEST ADDISON STREET • CHICAGO 18, ILLINOIS

Integrator-Computer

Square root type
Type C3A/1 integrator-computer consists of 

two separately housed assemblies: a computer 
package and an electro-magnetic six-digit indica
tor. The indicator measures 1-7/8 x 4-7/16 in. and

CLOSED

wi

OPEN

ev<

PALISADES PARK, 
NEW JERSEY

for — 
100,000 CYCLES 
and
800,000 BREAKS

CIRCLE 368 ON READER-SERVICE CARD
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miniaturized 
solenoid actuated

CAM SWITCH
/ Hermetically sealed
/ Extremely compact, light 

weight
/ "Reliability engineered" 

for guaranteed 
performance

/ Shock & vibration tested 
in conformance with 
MIL-E-5272A

/ Operates 24 to 30 volts, 
DC, at 125‘C ambient

/ Rating, 1 amp.
/ Size, lyZxlW'xZyZ 
/ 7-pole, 18-position short

ing with interrupter 
and homing

Designed to meet standards 
for guided missile systems, 
this new Cam Switch is typi
cal of special designs by Tech 
Labs which can be easily 
adapted to specific needs. 
Write for complete data.

CIRCLE 365 ON READER-SERVICE CARD
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DIAL-IN
TRANSISTOR

CIRCUITS
with time-saving 
Transimulator*

• simulates any amplifier stage
• ready-made circuits at your fingertips
• pays for itself in no time

No breadboarding, no soldering. 
Your transistor circuit designs 
come to life in a matter of minutes 
with the Sprague LF-1 Transimu- 
lator. The circuit links you need 
are built right into the instrument. 
With the Transimulator, you’ll be 
able to obtain a speedy and accurate 
evaluation of the operating para
meters involved in your circuit de
sign . . . without wasting valuable 

time with pli
ers, soldering, 
or screwdrivers.

Step-by-step 
manual simplifies 
circuit set-ups

$795°

SEE THE TRANSIMULATOR IN ACTION/

Write J or the name and address of 
your nearest authorized Sprague dis
tributor to Sprague Products Company, 
547 Marshall St., North Adams, Mass.
‘Trademark

SPRAGUE
THE MARK OF RELIABILITY

is located remotely from the computer. The nor
mal counting rate is 20,000 counts per day, but 
can be from 4000 to 100,000 counts per day. Digi
tal totalization is continuous and accurate from 
1 to 100/ of the input signal. Installed in parallel 
with a flow indicator, recorder, and controller, it 
operates from a common 0 to 0.5 v ac signal and 
has no effect upon control loop.

Swartout Co., Dept. ED, 18511 Euclid Ave., 
Cleveland 12, Ohio.

CIRCLE 370 ON READER-SERVICE CARD

Oscillator

Covers 10 cps to 5 me

Model GO-20F oscillator covers 10 cps to 5 me 
in these six ranges: 10 to 100 cps, 100 to 1000 cps, 
1 to 10 kc, 10 to 100 cps, 100 to 1000 kc and 1 to 
5 me. The output impedance is 50 ohms and the 
output voltage is 2 v rms max. Distortion is less 
than 2%. Frequency stability is 1% after warm-up 
and amplitude stability is 2%. The attenuator 
covers 50 db in 10 db steps; continuous variable 
fill-in control is provided. This model has a vtvm 
output monitor. Power requirement is 115 v, 60 
cps, at about 40 w. The unit is available in rack 
panel mounting measuring 8.75 x 19 x 13 in., or 
cabinet mounting, 9.5 x 24 x 15 in.

Gerber Scientific Instrument Co., Dept. ED, 
89 Spruce St., Hartford 1, Conn.

CIRCLE 371 ON READER-SERVICE CARD

Precision Potentiometers

Have concentric shafts
Two types of concentric-shaft precision poten

tiometers are available: type APC 1-1/8, having a 
1-1/8 in. diam, offers a resistance range of 25 
ohms to 350 K; type APC 7/8, having a 7/8 in. 
diam, offers a resistance range of 10 ohms to 
250 K. For both types, standard resistance toler
ance is ±5%; when specified, ±1% may be ob
tained. Standard independent linearity is ±2% 
for APC 1-1/8 and ±3% for APC 7/8; ±0.25% 
may be obtained. Both types have a temperature 
range of —55 to -|-125 C.

Waters Manufacturing, Inc., Dept. ED, Way-
land, Mass.

CIRCLE 372 ON READER-SERVICE CARD
CIRCLE 369 ON READER-SERVICE CARD
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the world’s
most expensive

recording

There’s no question about it—if there were a dropout in this 
inch of tape it could cost you plenty. That’s why our custom
ers invariably demand perfection from our EP Audiotape 
—the extra precision magnetic recording tape for computers, 
automation, telemetry and seismography.

Audio Devices’ battery of Automatic Certifiers is one of 
the unique means used to make sure EP Audiotape always 
meets customers specifications. The Automatic Certifier re
cords and plays back every inch of the EP Audiotape under 
test. These tests can be so demanding that if the tape fails to 
reproduce just one test pulse out of the 40 million put on a 
single reel, the entire reel is rejected. There are no if’s, and’s, 
or but’s.

This is just one of many special quality-control opera
tions. From raw material to hermetically sealed containers, 
every reel of EP Audiotape gets individual attention.

For more information write for free Bulletin T112A. 
Write Dept. TD, Audio Devices, Inc., 444 Madison Avenue, 
New York 22, N.Y.

TYPE
AUDIO DEVICES, INC.
444 Madison Ave., N. Y. 22, N. Y.
In Hollywood: 840 N. Fairfax Ave.
In Chicago: 5428 Milwaukee Ave.
Export Dept.: 13 East 40th St., N. Y., 16
Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif.

CIRCLE 373 ON READER-SERVICE CARD
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NEW PRODUCTS General Electric Semiconductor News

Prices cut another 20% on s

I 27

♦ 25
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Silicon Transistors
Rated at 50 w at 25 C

Types 2N1060 and 2N1070 silicon transistors 
are rated at 50 w at 25 C and have an operating 
temperature range of —65 to +175 C. Maximum 
collector current is 4 amp for both types. Maxi
mum saturation for the 2N1070 is 0.67 ohms at 
1.5 amp collector current. The transistors are 
diffused junction, npn type. Typical applications 
are: relay replacements and controls, solenoid 
actuators, power converters, power switches, high 
level de amplifiers, class A or R power amplifiers, 
and power supply regulators.

Silicon Transistor Corp., Dept. ED, Carle Place, 
N.Y.

♦ nHigh Vacuum Gage Control
Combines two gages

Designed for measuring pressures of 5 milli
microns to 1000 microns Hg, model DG 2-2T high 
vacuum gage control combines a thermocouple 
gage and a Philips type cold-cathode discharge 
gage. The thermocouple unit measures pressure 
response between 1 and 1000 microns from either 
of two thermocouple gage tubes. The Philips type 
cold cathode unit is sensitive to pressures from 
5 millimicrons to 10 microns. Dimensions are 
19.2 x 5.25 x 3.75 in. and shipping weight is less 
than 15 lb. This model is suitable for table or rack 
mounting and requires a 110 v ac supply.

Veeco Vacuum Corp., Dept. ED, 86 Denton 
Ave., New Hyde Park, L.I., N.Y.

CIRCLE 375 ON READER-SERVICE CARD

Printer Relay
Transistorized

Type 237, model 1, printer relay is used as a 
coupling device between a de teleprinter signal 
loop and the printer selector magnet. It isolates 
the reactance of the printer selector magnet, pre
senting a resistive termination to the signal loop. 
The relay may be used with either polar or neu
tral keyed signals.

Northern Radio Co., Inc., Dept. ED, 147 W. 
22nd St., New York 11, N.Y.

CIRCLE 376 ON READER-SERVICE CARD

Mass production of SCR's is 
now a reality. The experience, 
skill and manufacturing knowhow 
of General Electric’s SCR produc
tion line is your assurance of de
pendable quality-controlled SCR’s 
—an assurance unmatched by any 
other manufacturer.

WHAT THE SCR DOES
The SCR is a miniature semiconductor device that 
blocks positive forward voltage in its “off” or non
conducting state. However, by applying a small signal 
to the gate terminal it switches rapidly to a conduct
ing state and acts like a single junction silicon recti
fier. It is completely static, arcless and fast. It is 
almost 100% efficient. It contains no mechanisms sub
ject to wear. As a result, the SCR can switch and con
trol power either faster, more safely, less expensively 
or more reliably than the many devices it replaces: 
circuit breaker, relay, thyratron, magnetic amplifier, 
rotating amplifier and many others. Among the many 
hundreds of circuit designs are these:

Superior d-c motor operation from an a-c source. Eliminates motor 
venerator sets, tubes or magnetic amplifiers to provide controlled 
d-c. Replaces mechanical speed and direction changers.

Superior a-c generation from a variable d-c source. First really 
practical method of using static inverters with ratings of several 
kilowatts.

Simpler conversion to high frequency. SCR converters are small 
and efficient. Extends use of high frequency power where desirable, 
as in fluorescent lighting systems.

Pulse modulators. Compact, yet rugged replacement for hydrogen 
thyratrons in radar and beacon modulators.

D-c regulation. Control large blocks of voltage with small losses 
by pulse width modulation. Eliminate bulky rheostats and adjustable 
d-c generators.

Other applications: Battery charging regulator, transient voltage 
protection, dynamic braking, constant current supply, static switching, 
regulated power supply, d-c to d-c conversion, temperature control.

ELECTRONIC DESIGN • September 30, 1959120



Silicon controlled rectifier
First test data revealed, new circuits developed,

customer designs move into manufacturing stage

Tritium Monitor

1958 1959 I960

MAXIMUM ALLOWABLE RATINGS (Resistive or Inductive Load)

notor 
oiled

C35G 
150 
225 
105

C35B 
200 
300 
140

C35H 
250 
350 
175

C35C 
300 
400 
210

C35U 
25 
35 
17.5

C35A 
100 
150 
70

98% survival after 1000 hours of storage at 125°.
97% survival after 1000 hours of operation at maximum 

ratings at 125°C.
No thermal fatigue failures after 30,000 cycles from 

20°C to 135°C and return.
Less than one percent failures experienced by customers 

(many of which were traced to misapplication).

Up to 16 amperes 
150 amperes

5 watts 
0.5 watts 
2 amperes

10 volts
— 65°C to +15O°C 
— 65°C »o +125°C

Continuous Peak Inverse Voltage (PIV)
Transient Peak Inverse Voltage (Non-Recurrent<5 millisec.) 
RMS Voltage (V»ms), Sinusoidal
Average Forward Current (If)
Peak One Cycle Surge Current (hurg*)
Peak Gate Power
Average Gate Power
Peak Gate Current (Io)
Peak Gate Voltage (Vg) (forward)
Storage Temperature
Operating Temperature

Prices again have been reduced an average of twenty per
cent on General Electric s Silicon Controlled Rectifier, pro
viding greater values to users. I hese new prices have been 
made possible through expanding production and lower

SCR NOW BEING USED BY MANY COMPANIES

I he evaluation stage is passing rapidly into the application 
stage. Many products incorporating the SCR are being mar
keted. for the applications are proved, circuits refined and 
quantity production is a reality. These are just a few of the 
many cases where an SCR is now doing a job more effici- 
entlv. less expensively, faster or more reliably than previous 
designs:

Power supplies incorporating transient voltage protec
tion (for computers).

Radar modulator.
Static switch to replace mechanical relay for aircraft.

Three phase inverter.
Stage lighting lamp dimming.
Regulated power supply.
Battery charging regulator.
Constant current supply for a magnetic yoke.

ogen
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C35U
25
6.5

C35B 
200 

6.0

C35F 
50 
75 
35

C35F 
50 
6.5

C35H 
250 

5.5

C35G 
150 

6.5

tage 
»’ng. 
trol.

C35D 
400 volts 

4.0 ma

C35D 
400 volts 
500 volts 
280 volts

C-35 Series—lower cost series with ratings similar to above, bul for use up to 100°C maximum, with forward current ratings up to 10 amperes. 
7 J 50 Series—a high-current series now tn development, and available on a prototype-sample basis.

0 86 volts (Full Cycle Average)
25 ma

3 volts
10 ma at +1 5 volts (Gale to Cathode Vjbjge)

GENERAL ELECTRIC 
CONTROLLED RECTIFIER PRICE TREND

CHARACTERISTICS (At Maximum Ratings) 
Minimum Forward Breakover Voltage (Vio) 
Maximum Reverse (Is) or Forward (1$) Leakage Current (Full Cycle Average) 
Maximum Forward Voltage « Vf avg) 
Maximum Gate Current To Fire (Igf) 
Maximum Gate Voltage To Fire (Vgf) 
Typical Gate Current To Fire (Igf)

Semiconductor Products Department
CIRCLE 377 ON READER-SERVICE CARD
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C35A 
100 

6.5

C35C 
300 

5.0

TESTS AND FIELD REPORTS PROVE RELIABILITY

Reliability of General Electric SCR's has been steadily im
proved over two years of manufacturing experience. Typical 
te"t results point to the reliability achieved to date.

SEND FOR DESIGN INFORMATION

Detailed application notes and article reprints are available 
for the guidance of designers. Your General Electric Senn- . 
conductor Sales Representative will be pleased to provide 
you with complete details. Or write to Section S2399, 
Semiconductor Products Dept., General Electric Company, 
Electronics Park. Syracuse. New York. Many local G-E 
Semiconductor Distributors also stock General Electric SCR 
units for fast delivery at factory-low prices.

Backward Wave Oscillator
Voltage range is 400 to 1800 v

Model HO 22 backward wave oscillator is fo
cused in a periodic permanent magnet structure 
and has a tuning voltage range of 400 to 1800 v. 
Frequency is 8.5 to 12 kmc with a minimum 
power output of 10 dbm, and 8.2 to 12.4 kmc with 
5 dbm. Measuring 11-1/2 x 2-1/2 in. and weighing 
3.5 lb, this unit replaces solenoid and power 
supply. No cooling is required.

Huggins Laboratories, Dept. ED, 999 E. Arques 
Ave., Sunnyvale, Calif.
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Measures radioactivity

Model 34 tritium monitor measures and records 
radioactivity in the air and sounds an alarm when 
the safe limit is exceeded. It detects 10-12 curies of 
tritium per ml of air. Four ranges are provided: 
10“11, IQ-12, 10*13, and 10-14 amp full scale. Ion 
chamber volume is 850 ml; readings are self-con
sistent to 2% of full scale between all ranges. The 
monitor requires 100 w of power with 117 v, 50 to 
60 cps source. The instrument consists of two 
units, a control unit, pictured here, and a sampling 
unit. Both measure 19 x 11 x 13 in.

Applied Physics Corp., Dept. ED, 2724 S. Peck 
Rd., Monrovia, Calif.
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Controlled Temperature Bath
For 12-cell bank

Model 66 controlled temperature bath is de
signed to maintain a bank of 12 standard cells at 
a constant temperature. The standard cells are 
immersed in a tank of neutral oil which has a 
constant temperature of 35 ±0.01 C. A thermo
regulator detects any temperature deviation and 
turns the heater on or off as required. Operating 
at 115 v cps ac, 300 w, the unit weighs 30 lb 
without oil, measures 13-1/4 x 14 x 18 in., and 
has a tank capacity of 5 gal.

Weston Instruments Div., Daystrom, Inc., Dept. 
ED, 614 Frelinghuysen Ave., Newark 12, N.J.
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Radome designed and built by Long Sault 
Woodcraft Limited, St. Andrews East, Quebec, 
for the United States Air Force RADC.

Looking upward from the inside of the world’s largest 
stressed skin sandwich radome built of translucent fiberglass panels, 
securely joined by hundreds of DUAL-LOCK fasteners.

Radar antennae along the upper perimeter of North 
America’s defense system are enclosed by protective 
domes which stop ice, snow, and gales up to 150 mph.

This precisely engineered pattern of fiberglass 
panels is erected quickly and surely, under the most 
adverse field conditions, using recessed Simmons 
DUAL-LOCK fasteners.

DUAL-LOCK is ideally adapted to panel fastening 
for military shelters, demountable shipping contain
ers, aircraft cowlings and guided missiles.

Features:
• High load characteristics. The standard No. 1 

DUAL-LOCK withstands 2500-lb. tension, and with 
modifications, tension loads of 7000 lbs. and over.

• Double-acting take-up provides great closing pres
sure, with minimum pressure on operating tool.

SIMMONS FASTENER CORPORATION
1763 North Broadway, Albany 1, New York See our 8-page catalog in Sweet’s Product Design File

QUICK-LOCK • SPRING-LOCK • DUAL-LOCK • ROTO-LOCK • LINK-LOCK • HINGE-LOCK 
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• Positive-locking. Trigger action insures fully open 
and fully closed positions.

• Vibration-proof and impact-proof. Will not acciden
tally unlock or loosen.

Write for catalog #1257. Complete specifications, 
drawings, details of DUAL-LOCK and other Simmons 
Fasteners with unlimited money-saving applications.

NEW PRODUCTS
Converters

Analog-digital type
These analog-digital converters operate ; t 

temperatures from —80 to +350F, and can witl - 
stand 5 to 500 cps vibration at ± 10 g. These shal t 
position-to-digital units are available for a wid? 
range of applications including latitude, longitudt, 
azimuth or conventional angular shaft displace
ment conversion. Typical units provide for nor- 
ambiguous conversion up to 215 in a unit diarr- 
eter less than 1.5 in. and a length of 1-15/16 in.

Kearfott Co., Inc., Dept. ED, 1500 Main Ave, 
Clifton, N.J.
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Vacuum Gage

Range of 0.001 to 1 mm of mercury

Tl 
dosii 
emit 
radi< 
Call 
won 
expc 
6(X) 
indi< 
D b 
200 
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Dep

Used for continuous measurements of gas pres
sures in a vacuum system, this thermocouple vac
uum gage is self-regulating, and has a pressure 
range of 0.001 to 1 mm of mercury. The gage tube 
is installed in the vacuum system with a special 
connector which can be inserted in either glass 
or metal. The instrument operates from 115 v, 
60 cps ac current. It measures 5-1/2 x 6-1/4 x 
4-1/2 in., and weighs 5 lb.

Central Scientific Co., Dept. ED, 1700 Irving 
Park Rd., Chicago, Ill.

CIRCLE 383 ON READER-SERVICE CARD

Gray-to-Binary Translator

Has data storage
Type TR-702 gray-to-binary translator is a 

fully transistorized unit with data storage. It is 
packaged in an enclosure measuring 4-1/4 x 
6-3/4 x 6-1/4 in. Four of these units will fit into 
a standard 19 x 8-3/4 in. panel. A companion 
power supply model PS-701 has a regulated 20 v 
output plus a bias output and is capable of oper
ating three translators simultaneously.

Datex Corp., Dept. ED, 1307 S. Myrtle Ave., 
Monrovia, Calif.
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Dosimeter

For X and gamma rays
Arnold Builds World’s Largest 

Permanent Magnet...Used in Atomic Research
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The sensitive element in this X and gamma-ray 
dosimeter is radiophoto-luminescent glass which 
emits luminescent light under near-ultraviolet 
radiation after exposure to X or gamma radiation. 
Called DT-60/PD, it weighs one ounce, and is 
worn about the neck as a pendant. It records 
exposure to radiation cumulatively from 10 to 
600 roentgens. The companion radiac computer
indicator CP-263/PD operates on five 1-1/2 v, size 
D batteries. This portable unit can handle about 
200 readings an hour. It weighs 12 lb, and meas
ures 7-1/4 x 9-1 2x6 in.

Specialty Electronics Development Corp.. 
Dept. ED, Syosset, N.Y.
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Tube Drivers

Self-contained

The series TND tube drivers are self-contained 
units with complete housing, Nixie tubes, up to 
fen transistor drive circuits, and mounting hard
ware. Signals required are 4 v for the on condi
tion and 0 v for the off condition; both are ref- 
•renced to the common terminal. Power supply 
'•equirements for standard units are 180 v and 
2 to 4 ma. Units with built-in power supplies may 
dso be ordered. Input is normally through ten 
nput lines. Designed for panel mounting, the unit 
neasures 1-14 in. sq and is 2-3/8 to 3-1/2 in. 
'ong.

Transistor Electronics Corp., Dept. ED. 3357 
Republic Ave., Minneapolis 26, Minn.
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Here’s how the world’s champion permanent 
magnet weighed in: 1720 pounds of Alnico V 
in the assembly ... a keeper weighing 225 
pounds ... a total shipping weight of a 
little over 2 tons.

Overall dimensions of the magnet assem
bly, as illustrated at right, were 5 2’/a" x 36" 
x 10", with a gap length of 16.5Z/. The gap 
volume was 1584 cu. inches, and the density 
at the center of the gap was 1100 gausses.

Approximately 500,000 ampere turns were 
required to magnetize the big unit, which 
was shipped magnetized and keepered. It was 
designed for use in auxiliary equipment serv
ing a breeder reactor for the Argonne National 
Laboratory, operated by the University of 
Chicago for the U.S. Atomic Energy Com
mission. Actual service is in an electro-mag
netic pump for pumping fluid metals.

Vital Suggestion 
for Your Requirements

The facilities and wealth of experience that 
produced this world’s largest permanent 
magnet are ready to bring you advantages, too.

Arnold permanent magnets are available in 
all types of Alnico and other magnet mate
rials, from large castings like the Argonne 
unit to very small sintered parts weighing 
less than a gram. Many sizes and types of 
Alnico magnets are carried in stock for imme
diate delivery.

Special assemblies—such as rotors, travel
ing wave tube and magnetron magnets, etc. 
—may be supplied jacketed to facilitate 
mounting and give added protection to the 
magnet. Arnold also can supply large magnet 
assemblies for mass spectrometer and other 
measuring applications, where a high degree 
of stability and uniformity of field is required.

• Ask for a copy of Bulletin GC-106C, for 
more information on Arnold permanent mag
nets and other products, (tape cores, powder 
cores, etc.) Write The Arnold Engineering Com
pany, Main Office and Plant, Marengo, Illinois.

ADDRESS DEPT. ED-991

Top. thi world's largest permanent magnet, built by Arnold for Argonne Labs, 
was designed to supply a field of 1100 gausses in a gap of I6V2 inches. Bottom • a 
typical group of the permanent magnet assemblies that Arnold supplies for rotors, 
traveling wave tube, u are guide and magnetron magnets, mass spectrometer 
and other measuring applications, etc.

^ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YfllOW PAGES

387 ON READER-SERVICE CARDCIRCLE
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Tube Furnaces
Heat to 1500 C

NEW PRODUCTS Sola reduces prices on +1% static> hí

Model VL tube furnace heat to 1500 C max, 
with close temperature control and uniformly 
heated work zone. Heating time from room tem
perature to 1000 C is about 25 min; 1300 C is 
reached in 45 min or less; and 1500 C is reached 
in about 90 min. Furnaces can be supplied with 
operating temperatures of 1500 to 1000 C and 
lower. This model is available in three sizes with 
standard tube bores up to 3.5 in. It has heating 
chambers 18 in. long.

The Sentry Co., Dept. ED, Foxboro, Mass.
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Data 
Processing 

System
Prints up to seven 

channels

Sola Sinusoidal type 

Constant Voltage Transformer 

for universal application, 

now moderately priced

Housed unit with mounting plate typical of 
structures employed in 60va to Ikva ratings.

An important advance in the field of 
voltage regulation is the development of 
a new line of Sola Standard Constant 
Voltage Transformers with sinusoidal out
put. New design enables us to price them 
about the same as previous models not 
having sine-wave output. Now you can 
have the advantages of ± 1 % static-mag
netic voltage regulation in new applica
tions requiring harmonic-free input where 
previously the cost was a deterrent.

These new units provide output voltage 
regulation of ±1% for line voltage varia
tions as great as ±15%. They regulate 
automatically and continuously. Fast re
sponse time averages 1.5 cycles or less. 
Output has less than 3% total rms har

monic content, and formulae based on 
sinusoidal wave shape may be used in de
signing related load circuitry.

Design and production innovations 
make these new units substantially smaller 
and lighter than previous models. They 
are relatively compact compared to other 
equipment for comparable ac voltage regu
lation. They are easy to select and order 
—the buyer merely selects the stock unit 
whose output capacity equals or exceeds 
the desired equipment input. Sola Stand
ard Sinusoidal C V Transformers are avail
able in nine stock output ratings from 60va 
to 7500va. Custom designs to meet special
ized requirements are available in produc
tion quantities.

Model GDPS 821-N data processing system is 
designed to sample analog voltage information, 
digitize, and print tip to seven channels. Sampling, 
digital conversion, and printing are at 3 channels 
per sec. Nixie lamp banks are used for visual out
put. The minimum input impedance is 2 meg. The 
unit has a range of 0 to 999 and is adaptable to 
yield punched paper tape or IBM cards. Its accu
racy is ±1 digit. Measuring 21 x 19 x 16 in., the 
standard model is for rack mounting. A console 
model is also available.

The Gerber Scientific Instrument Co., Dept. 
ED, 89 Spruce St., Hartford, Conn.
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Write for full information . . .
With electrical control systems and components continuing to in
crease in number and complexity, and imposing more rigid reliability 
requirements, these new Sola Constant Voltage Transformers provide 
many advantages and virtually unlimited application They are the 
result of over four years of development, design, and production engi
neering in the Sola laboratories and plant.

These developments mean superior voltage regulation, giving you 
a bonus in equipment reliability and performance at no increase in cost.

For full information, please write for technical literature on Sola 
Constant Voltage Transformers. We will mail it promptly, or if you 
wish, we will have a representative call on you.

C Li

si Ci
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lagnetic voltage regulators

End-bell unit with separate capacitor typical 
of structure» engineered for component use.

Sola Normal-Harmonic type

Constant Voltage Transformers

now specifically designed and

priced for component use

|SOLA
BASIC PRODUCTS CORPORATIONA DIVISION. OF

125

So/a Manufactures: Constant Voltage Transformers, Regulated DC Power Supplies, 
Constant Wattage Mercury Lamp Transformers and Fluorescent Lamp Ballasts

Frequency Decades
Two types available

Sales Offices in all principal cities
*4 CANADA, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 18, Ontario
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Re-design of Sola “Normal-Harmonic” 
type static-magnetic voltage regulators 
has resulted in a significant reduction in 
their size and weight. Prices on many of 
these units have been reduced. Now it’s 
possible for you to improve equipment 
performance by using them in many new 
fields at less cost than ever before. Re
design has in no way sacrificed the per
formance of these units—they provide all 
the outstanding benefits which have made 
them the standard of the industry for 
more than fifteen years.

Sola Normal-Harmonic type voltage 
regulators provide ±1% output voltage 

with line voltage variations as great as 
±15%. This group has an average of 14% 
total rms harmonic content in its output 
voltages and is suited to equipment not 
extremely sensitive to voltage wave shape.

Sola Normal-Harmonic type voltage 
regulators are available in nineteen stock 
ratings from 15va to lOkva, including 
those mechanical designs specially engi
neered for use as built-in components. 
With many of the most popular ratings 
now reduced in price, these Sola Constant 
Voltage Transformers provide one of the 
most economical means of close voltage 
regulation in a broad range of applications.

This precision calibration line of frequency 
decades includes two models. Schomandl ND-5 
provides discrete frequencies between 50 cps and 
31 mc at intervals of 100 cps. Maximum reading 
error is 1 or 0.1 cps, depending upon the asso
ciated decade. Reference frequency is obtained 
from 100 kc with a stability of better than 2 x 
10-s over 24 hr. Schomandl FD-3 microwave 
decade provides frequency and full reference 
accuracy between 300 and 10,000 mc, with a tun
ing error of ±300 cps. This unit may be used in 
harmonic operation to beyond 30,000 mc with the 
same accuracy.

Electronic Applications, Inc., Dept. ED, 194 
Richmond Hill Ave., Stamford, Conn.
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Battery Voltage Regulator
Magnetic amplifier type

This transistorized, magnetic amplifier type 
battery voltage regulator maintains outputs con
stant to ±2%, even with a battery supply voltage 
drop of 20 to 30%. The unit has 85 to 90% efficiency 
and operates in a temperature range of —20 to 
-1-165 F. It weighs about 4 lb and meets the re
quirements of MIL-E-5272A, MIL-I-6181, and 
others. Possible applications are with ground 
check-out equipment.

Gulton Industries, Inc., Dept. ED, 212 Durham 
Ave., Metuchen, N.J.
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BENDIX-PACIFIC NEEDS SYSTEMS
NEW PRODUCTS
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Shock and Vibration Isolators

For use ot temperatures to 500 F

Designed to provide; shock and vibration pro
tection in aircraft and missiles, these shock and 
vibration isolators can be used at temperatures to 
500 F. The units consist of two load carrying 
springs mounted in opposite positions, with a 
built-in damper assembly to restrict resonant 
build-up. Requirements of MIL-E-5272A are met.

MB Electronics, Dept. ED, 20 Fitch St, New 
Haven 11, Conn.
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DIAL 

HEAD 
AGASTAT
for every time/delay/relay application

Here’s what you get with every Agastat time/delay/relay
• Easy adjustment

• Repeatable accuracy

• Instantaneous recycling

• Unaffected by voltage variations

• Low power consumption

GET THE WHOLE STORY-write today for Bulletin No. SR-10 and find 
out how Agastat can help you to solve your time delay problems. Write 
to Dept. ^35-924

ELASTIC STOP NUT CORPORATION OF AMERICA

1027 Newark Avenue, Elizabeth, N. J.
Gasaccumulator Co., (Canada) Ltd., 12 Gower Street, Toronto 16, Ontario
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AGA
. SIGN

...with Positive Detent Action

@
This fully enclosed one inch diameter miniature 

tap switch, designed for high reliability in mili

tary and commercial applications, provides 

accurate indexing by precision detent mechanism.

One to 10 decks, 2 to 10 shorting or non-shorting

positions per deck. 36" indexing. Break 1 amp. 115 V. AC, or

carry 5 amps. Has passed many military environmental 

tests including explosion test per MIL-E-5272A

Procedure 1.

y/K Write for Complete Specifications

Phone: Fleetwood 4-1040
565 Hillgrove Ave., LaGrange, III.

”t I O N ! f » s IN MINIATURIZATION**

Precision Potentiometers

Maximum resistance ranges from 45 to 200 K

Series GC precision potentiometers have a 
maximum resistance of 45 to 200 K per 360 deg, 
and a maximum resolution of 0.015 to 0.059%. 
Standard linearities are 0.08 to 0.2%; best lineari
ties available are 0.03 to 0.15%. Operating tem
perature range is —55 to -|-120 C, torque is 
0.05 to 0.5 oz-in., and noise level is 100 ohms at 
4 rpm. Typical of this series, model GC 30 has a 
standard electrical angle of 350 ± 1 deg, maximum 
continuity’ angle of 375 deg, and a dielectric 
strength of 1500 v rms at 60 cps. The entire series 
meets environmental qualifications of MIL-E- 
5272A. Mounting is standard servo-type; other 
types can be furnished as specified.

Guidance Controls, Dept. ED, 119 Duffy Ave., 
Hicksville, N.Y.
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Geared Encoder Assembly

Resolves 1 million shaft positions
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ANTIMnklV suitable for intermetallic com- AN 11 IVI UN I pounds —with

Built with three shaft position encoders and two 
gear boxes, the model CG-704 assembly can re
solve 1 million shaft positions. The encoder on the 
input shaft provides 1000 positions of the least 
significant digit per 360 deg rotation. It is then 
geared 100 to 1 to a 100-position encoder which 
is in turn geared to a 10-position encoder. The 
unit is 5 in. long without the shaft and has a di
ameter of 3 in. It weighs under 2 lb and operates 
accurately at temperatures from 32 to 150 F and 
under 8 g, 2000 cps vibration.

Datex Corp., Dept. ED, 1307 S. Myrtle Ave., 
Monrovia, Calif.

CIRCLE 397 ON READER-SERVICE CARD

Transistor Checker

Collector currents of 5 to 50 ma

Model 100 transistor checker provides a go-no/ 
go test at a collector current of 5 to 50 ma or 
more. Transistors which can be tested include 
small signal, drift types, medium power types, 
and power types. It also provides a check for 
opens, shorts, and gain, and will identify and 
check pnp and npn models. A 1.5 v dc battery is 
contained in the unit. A glow lamp indicator 
shows test results. Dimensions are 3-1/4 x 6-1/4 x 
2-1/4 in. and shipping weight is 1-1/2 lb.

Seco Manufacturing Co., Dept. ED, 5015 Penn 
Ave. S., Minneapolis, Minn.
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BISMUTH
CADMIUM

urium each less 

total impurity 
than 1 ppm. 

total impurity 
than 1 ppm.

zinc and tell- 
than 0.01 ppm. 

content of less

content of less

INDIUM no single impurity in excess of 0.1 
ppm also other grades with a wide 
range of preform shapes and sizes.

INQUIRIES ARE INVITED regarding preforming 
these metals to your specification.___________

I CAR total impurity content of less 
LlMU than 1 ppm.

CII UPD total impurity content of less 
vILVCIi than 1 ppm.

TIN 
ZINC

no single impurity in excess of 
1 ppm.
total impurity content of less 
than 2 ppm.

INDIUM ANTIMONIDE mereiai purity

eO'M'l'N^O
Write for our new bro
chure on TADANAC 
Brand High Purity 
Metals.

THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED^^^^"

Metal Sales Division: 215 St. James Street W., Montreal 1, Quebec, Canada — Phone AVenue 8-3103
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how small is small?

haw high 
is high?

MINIATURE

CAPACITORS
FOR CONTINUOUS HIGH 
TEMPERATURE OPERATION TO 
250 C WITHOUT DERATING!

EXCEPTIONAL FEATURES EXCLUSIV! WITH'Baita-

FREE!
From ALPHA METALS

This handy ALPHA soldering guide contains valuable 
technical data. Included are :
• Prevention of silver scavenging
• Effects of rare metals in soldering
• Effective soldering of joints requiring high creep strength 

Get your copy... Act now!

'Baia/

• Me reliability deterleratiM at 250 °C m4 
140% retai voltage.

• Inwlotion refinance freeter thee 1014 oben.
• Temperature coefficienti ef appreximalely 

100 PPM. SO PPM end le».
• Diuipetlan fattar Ian then .05%.

i • Minimem (lowest dielectric) absorption .01%.
• Exceeds MIL shock end vibration requirements.

u • Lear capacitance tolerant« te .1%.
• Transistor sizes.

APACITORS
SO EDISOH KÀCE • HEWAM, HEW JEtSEV 

Telephone- Mitchell 1-5200

In,Chicago, IU. 
ALPHA-LOY COUP.
2259 8. Lomber tt
Otter ALPHA producta: 
Soldar Proforma.
WMe Rango of FIum*. 
High Purity Matals-

ALMA METALS.INC.. SSCWnterSt, JereeyCity4,N.J.
Send me free your New Tips on Soldering.

Name___  

Company.

City

Tltlo

7™«- State
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। NEW PRODUCTS

Power Supplies

For microwave tr tubes

Offering keep-alive power for microwave tr 
switch tubes in radar systems and production test 
installations, Mini-Keep power supplies can be 
mounted to a chassis, bulkhead, or waveguide sec
tion next to the tube assembly. Their low output 
impedance permits the use of any series resistor 
called for under tr tube specifications. One unit, 
the model K-800, has an output voltage of —1 kv 
de, an output current of 200 pa, and a peak-to- 
peak ripple of 5%. Its input is 115 v rms at 60 or 
400 cps and its volume is about 8 cu in.

Burmac Electronics Co., Inc., Dept. ED, 142 
S. Long Beach Rd., Rockville Center, N.Y.
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looking for a quick connection Automatic Nyquist Diagram Plotters

Have 1 deg phase angle accuracy

Engineers out to cut costs at no expense of 
reliability can count on dramatic savings in 
assembly and wiring time by designing 
around AE Class E relays with quick-connect 
terminals.
Series EQPC is designed for direct insertion 
into printed circuits. Series EQTT, with 
Taper-Tab terminals, provides firm, high- 
conductivity connections without soldering.

AE also supplies Class E relays prewired 
for plug-in — with standard 8- to 20-prong 
octal plugs. Where additional relay protec
tion is essential, the plug-in types are avail
able in hermetically sealed containers or with

dust-tight housings and hold-down brackets.

The AE Class E relay is a miniaturized version of 
the premium-quality Class B, with many of its 
best features. Perfect contact reliability exceed
ing 200 million operations is common.

AE is also equipped to supply wired and 
assembled, custom-built control units, or to 
help you develop complete systems.

Want details? Just write the Director, 
Control Equipment Sales, Automatic Elec
tric, Northlake, Illinois. Also ask for Circular 
1702-E on Relays for Industry, and the new 
32-page booklet on Basic Circuits.

AUTOMATIC ELECTRIC
Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

Series 100 automatic Nyquist diagram plotters 
are self-contained transfer function analyzers for 
designing and testing ac and de servo systems. 
With 1% amplitude accuracy and 1 deg phase 
angle accuracy, they complete a 10 in. diam graph 
in 5 min, or, if the response below 1 cps is not 
required, in 90 sec. Model 103 of the series covers 
the 0.5 to 250 cps range, while other models ex
tend the low range to 0.025 cps.

British Industries Corp., Dept. ED, 80 Shore 
Rd., Port Washington, N.Y.

CIRCLE 404 ON READER-SERVICE CARD
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MODEL 8KÎ
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Other General Electric Instruments for Original Equipment Manufacturers
—Switchboard instruments; inking, inkless, switchboard and portable 
recorders; testing instruments; speed-measuring systems.
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593-306, General Electric Co., Schenectady 5, N. Y. In 
Canada, contact Canadian General Electric Company 
Limited, 940 Lansdowne Avenue, Toronto 4, Ontario.

Integrating Capacitor

Tolerance of ±0.25%

These precision integrating capacitors are 
available only in matched pairs with tolerances

ELECTRONIC DESIGN • September 30, 1959

5/16 in. thick.
Clark Electronic Labs., Dept. EI 

Springs, Calif.

CIRCLE 407 ON READER-SERVICE CARD

+100 C; insulation resistance is greater than 6 x 
1012 pf at 100 C. Absorption is less than 0.05%; 
temperature coefficient maximum is 150 ppm per 
deg C.

Dearborn Electronic Labs., Dept. ED, 1421 N. 
Wells St., Chicago 10, Ill.

CIRCLE 406 ON READER-SERVICE CARD

This new General Electric Type KT time meter measures 
operating time of any electrical equipment, speeds routine 
checking with "af-a-g/ance” readability. Big numbers are 
more than twice the size of ordinary meter digits. New low 
cost, too—in square, round, portable and sealed models. 
Totally enclosed construction means extra years of depend
able operation. Increased operating temperature range 
(minus 67F to plus 150F) extends meter life, reduces mainte
nance. What’s more, a new sixth digit—standard on all 
G-E models —offers more accurate range of measurement at 
no extra cost! Pass on these important benefits to your 
customers with time meters from the complete KT line. 
Also, specify G.E.’s Type TSA interval or process timers 
for dependable service on your automatic time-control ap
plications. New BIG LOOK panel meters are available, too! 
For the full story on any of these instruments, contact your

Pressure Transducer

0 to 5000 psi
Model CS-5 pressure transducer changes re

sistance from 0 to 5000 psi and can be read on 
any ohmmeter that will read from infinity to 2.6 
meg. This unit operates on either ac or de; the 
sensitivity and resolution may be controlled by 
changing the applied voltage. Deflection at full 
load is less than 0.005 in. The resistance at no 
oad is infinity; at 80 F and 5000 lb, resistance is 

2.6 meg. This low-cost instrument will sense oil 
eakage of 1 lb in 5000. It is 3/4 in. in diam and

Dual Connectors

Shielded or unshielded
Made for use with binding posts mounted on 

5/4 in. centers, these dual connectors are avail
able shielded or unshielded. Gold-plated conduct
ing metal parts, color-coded thumbnuts, and re
cessed twin banana plugs are furnished with both 
types. The shielded model has a chrome-plated 
metal case. For use where shielding is unneces
sary, the nylon plastic type provides for connec
tion by stud hole clamping, looping and clamping, 
or by spade lug or clip-lead.

The Superior Electric Co., Dept. ED, Bristol, 
Conn.

99999g

99999g
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Small-stable-50 or 70 ohms
%-Watt: 50 ohms impedance, TNC or 
BNC connectors, de to 1000 me, VSWR 
less than 1.2.
1-Watt: 50 ohms impedance, de to 3000 
me or de to 7000 me, Type N or Type C 
connectors, male or female; VSWR less 
than 1.2, 70 ohm, Type N, male or 
female terminations available.
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SICKLES
-QUALITY APPARATUS-

Available in any conceivable combina
tion of male and female Type C and 
Type N connectors. Maximum length of 
3* for any attenuation value.
GENERAL SPECIFICATIONS 
VSWR: Less than 1.2 to 3000 me. 
Characteristic Impedance: 50 ohms. 
Attenuation Value: Any value from 0 db 
to 60 db including fractional values.
Accuracy: ±0.5 db; values above 50 db 
have rated accuracy of attenuation 
through 1000 me only.
Power Rating: 1.0 watt sine wave.

Cl

ELE

Fast delivery on all items. 
Send for complete literature.

STODDART
6644 Santa Monica Blvd., Hollywood 38, Calif. 

Hollywood 4-9292
CIRCLE 412 ON READER-SERVICE CARD
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NEW PRODUCTS STODDART
HOW< SICKLES > SOLVED COAXIAL ATTENUATORS 

AND TERMINATIONS

ELB Em Km KK w Km ■ W Em

FOR A
MISSILE

2!4 times smaller than standard 
...and a ratio of better than 60!
Everyone stubbed his toe on this project, until Sickles engi
neers used their skill. Needed for an important missile 
development, the delay line had to meet all the extreme 
environmental conditions inherent in space flight and 
occupy 30% less space than usual.
Because Sickles has no “standard” line, nor any pre-con
ceived notions, we developed some special tricks. With the 
customer’s cooperation our engineers concentrated on the 
important requirements and attained a high degree of pre
cision in all electrical parameters The result is an unortho
dox — but highly successful — multiple section lumped 
constant line with a delay to rise time ratio of better than 
60 to 1. And it fits neatly into a space most engineers thought 
unfeasible.
Sickles’ specialized skills and vast production capacity plus 
experience and creative imagination can help solve your 
delay line problem too. May we have a qualified represen
tative discuss it with you? For information, write to 
Section 60.

F.W. SICKLES DIVISION 
/Genera! Instrument Corporation

Leaders in electronic coil winding << 
and assembly since 1921

Pulse and Marker Generator

Continuously variable

The Vari-Marker is a combined pulse and pip 
marker generator for use with the company's 
Vari-Sweep oscillator. Equipped with a direct 
reading frequency dial calibrated to within ±1%, 
it generates a pip that is continuously variable 
from 1.6 to 442 me in eight overlapping bands. 
A ten-position switch can select up to 30 pulse
type, crystal-controlled markers placed three to a 
band at specified frequencies in the above range. 
A high level, automatic gain-controlled cw signal 
covering the same range is also available.

Kay Electric Co., Dept. ED, Maple Ave., Pine 
Brook, N.J.

CIRCLE 410 ON READER-SERVICE CARD

165 Front Street (P. O. Box 330) Chicopee, Mass.
Other plants in Joliet. III. and Waterloo. Ont.. Canada ,

For calibration of fm discriminators used in 
data processing systems, model 350 oscillator can 
be programmed to generate up to 11 different fre
quencies in any required sequence. Accuracy is 
within 0.01'* from 100 cps to 100 kc. Any one of 
three operating modes may be selected by means 
of switches. In full automatic operation, the oscil
lator steps through the complete program. In the 
automatic-manual mode, stepping to the next fre
quency occurs when a push button is depressed. 
In the manual mode, adjustment is made by posi
tioning six decimal switches.

Digital Instrument Labs., Dept. ED, 152 S. 
Atlantic Blvd., Los Angeles 22, Calif.

CIRCLE 411 ON READER-SERVICE CARD

made with exclusive Stoddart 
FHmistors for highly accurate 
and stable resistive values from 
de to 3000 me.

2, 6 and 10-position
TURRET ATTENUATORS 
with simple "PULL-TURN-PUSH” 
operation, small and rugged.

Protected under 
Stoddart Patents

ATTENUATOR PADS

tc

CIRCLE 409 ON RcAücK-bcKVICE CARD



ECONOMICAL CHOPPERS

OHM« fUu rCAl«

Silicon Diodes

Rated at 400 piv, 200 to 500 ma

Low cost units for commercial equipment, these
and 200 to

6 no calibration or zero adjustments

Specialized Applications with Vibrating Reeds
CIRCLE 417 ON READER-SERVICE CARDm-^RVICE CARD

Vibration on case or housing creates 
buzz alarm for appliances, such as auto
matic washers, dryers, ranges, etc.

6 accuracy within 3% of full scale; a four- 
terminal measuring system eliminates errors 
due to clip and lead resistance.

Used with frequency generators as low 
cost remote controls for garage doors, 
television, etc. M,

Used in instruments to check for "holi
days" in insulation on pipe lines, meas
ure insulation resistance, and test igni
tion systems and timing of cars.

Interrupts a beam of light at frequencies 
of 20 to 120 cps Io provide a pulsating 
photoelectric output proportional to the 
light intensity.

Remotely controlled train whistles and 
engine noises generated by repetitive 
electrical or mechanical pulses.

Details about the Model 502 Milliohmmeter 
are available in Keithley Engineering Notes, 
Vol. 6 No. 3, Write for your copy today

Mechanical tapper tests for microphon
ics of tubes or other components.

1260 Clybourn Ave., Dept. D
Chicago 10, Illinois 
Phone: MOhowk 4-2222

• lightweight and portable. Furnished with 
protective cover and set of four test leads.

Battery operation, a ruggedized meter, and 
protective cover make the 502 ideal for 
field tests of squibs, carbon bridges and 
other explosive devices. Features include:

• 2 microwatts maximum dissipation across 
sample.

• 13 overlapping ranges from 0.001 ohm to 
1000 ohms full scale.

The Keithley 502 Milliohmmeter offers 
speed, ease, and accuracy in the measure
ment of low resistances. Typical uses are 
corrosion tests, checking resistivity of 
metals, semi-conductors, printed circuits, 
switch and relay contacts.

6 instantaneous indication of resistance 
without zero drift or errors due to thermal 
EMF's.

milliohmmeter

Used as independent breaker points 
for car and aircraft heaters, jet engines, 
and other ignition jobs.

Provides 100 cps from DC power source. 
Driving circuit isolated from chopper 
contacts. Now being used in medical 
and aircraft equipment. Frequency dou
bler chopper operates at 1 20 cps when 
driven by a 60 cps supply. Low cost 
60 cps chopper for commercial use. 
Polarized, will follow a 60 cps source.

silicon diodes are rated at 400

FREQUENCY 
GENERATOR

HIGH 
POWER 
CONVERTER

Typical uses include: 20 cps bell ringers; 
60 cps timing motors for jobs such as op
erating taxi meters (eliminates ticking); 
60 cps constant frequency unit (± cps 
over a voltage range of 4 to 1) for pre
cision timers, clocks, tape recorders, 
meters, etc. The latter is an exclusive. 
Oak patented design.

Avai/ab/e with power 
interrupting capability, 
low-noise and low- 
resistance variations.

TEST 
EQUIPMENT

Typical application is for life testing de
vices such as relays which must be 
cycled rapidly. Cost is much lower than 
a geared motor with cam actuated 
switch performing a like function.

TIMING OR 
WARNING 
ALARMS

LIGHT 
CHOPPER
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TOY 
SOUND 
EFFECTS

VIBRATION
GENERATOR

FREQUENCY 
SENSITIVE 
RELAY

PULSE 
POWER 
GENERATOR

INSTRUMENTS. INC.
12415Euclid Ave., Cleveland6, Ohio

In addition to units for all standard pow
er ranges, Oak supplies a special high 
power vibrator (patented) which allows 
any number of vibrators to be operated 
simultaneously at the same frequency. 
Using this system, four vibrators have 
handled as much as 500 watts on an in
termittent duty cycle.

There are many ingenious ways to use vibrat
ing reeds, which can lower costs through 
simplified design.

If you've got an idea you'd like to de
velop, Oak's engineering specialists will be 
glad to help you work it out. Contact them 
today.

Oak also supplies a complete line of 
conventional vibrators, custom-built for any 
application.

Has 12 megawatts peak power
Designed for application in moving target indi

cator radar systems, type 5948A hydrogen thyra
tron is rated at 12 megawatts peak power, 25 kv 
peak voltage, and 1000 amp peak current. Only 
a three-minute warm-up is needed to reach max
imum operating efficiency. Jitter is less than 5 
mpsec.

International Telephone and Telegraph Corp.. 
Dept. ED. 67 Broad Street, New York 4, N.Y.

CIRCLE 414 ON READER-SERVICE CARD

a good way 
to measure 
0.00003 ohm

Synchro Positioner

Has 360 deg range
This synchro positioner has a range of 360 deg 

and an angular accuracy of 20 sec at the coupling 
output. Positioning is at 5 deg intervals by means 
of a detent mechanism. Positioning at other 
angles is by means of a continuous, fine-angle de
vice. Adapters are available in sizes 8 to 37. 
Made for angular positioning of synchros, gimbal
mounted components, and other rotating devices, 
the unit conforms to MIL-S-20708A.

Theta Instrument Corp., Dept. ED, 48 Pine 
St., E. Paterson, N.J.

CIRCLE 416 ON READER-SERVICE CARD

500 ma. They operate at ambients to 70 C and 
case temperatures to 100 C. Included in the line 
are types 2E4 and 5E4 rated at 200 and 350 ma, 
respectively. All units are multisealed with succes
sive layers of humidity resistant, insulating resins 
and sealants.

International Rectifier Corp., Dept. ED, 1521 
E. Grand Ave., El Segundo, Calif.

CIRCLE 415 ON READER-SERVICE CARD



350°C. ST resistors Highest wattage 
to volume ratio in metallic oxide field. 
IVi, 5, and 10 W at 25°C., derating 
to 350°C. Achieves its specs through 
new resistance film and insulation coat
ing developed at Corning. 2% and 5% 
tolerances.

High temperature capacitor New high 
temperature dielectric. Up to 10,000 
uuf, DCWV of 300 V at 300°C. Q bet
ter than 500 at 300°C. Especially suit
able for missiles and aircraft. Highly 
resistant to nuclear radiation.

Micro miniature capacitors 1 to 10,000 
uuf. DC working voltage is 300 V over 
— 55 to + 125°C. range. Suitable for 
micro miniature work, lumped con
stant delay lines, missiles, nuclear 
equipment, and similar high reliability 
systems.

NEW PRODUCTS
Multiplexer

High speed
Model TMX-841-S multiplexer allows a maxi

mum of 20 input channels to be sampled at any 
rate to 10 kc; sampling rates as high as 44 kc 
may be obtained. The full scale input voltage 
range is 0 to ± 10 v peak. Noise is less than 2 mv 
up to 30 C with 50 K source impedance. Input 
impedance is load plus 70 ±10 ohms. Output 
internal impedance is source impedance plus 70 
±10 ohms. Unity gain is within a tolerance of 
±0.05%. This model can be provided to handle 
2 to 40 channels utilizing a single power supply; 
more than 40 channels can also be provided. The 
unit is solid state, measures 5-1/4 x 19 in. for 
standard relay rack mounting, and weighs 25 lb.

Epsco, Inc., Dept. ED, 275 Massachusetts Ave., 
Cambridge, Mass.

CIRCLE 419 ON READER-SERVICE CARD

Time Code Generator

Produces eight timing signals

Epoxy coated resistors Exceptional 
moisture resistance. 1.5% max. resist
ance change after military moisture 
tests. Beats demands of MIL-R- 
10509C, Char. B. Tin oxide film fused 
to glass. Vs, Va, Vz W. 10 ohms to 1 
megohm at 70°C., derating to 150°C.

FOTOCERAM/an unusual new printed 
circuit board We’ve resoldered more 
than fifty times on this board without 
damage to circuit runs or through-plate 
holes. No adhesives needed to bond 
copper to board. Bond strength be
tween Fotoceram and metal is 15 to 
20 lbs., when 1" strip is pulled perpen
dicular to board. Takes over 60 g vibra
tion shock. All electrical properties 
equally outstanding.

Fusion-sealed resistors For ultra 
specs. Glass-enclosed, tin oxide resist
ance element. Impervious to moisture 
because of fusion seal. 10 ohms to 360 
K at 70°C., derating to 160°C. Well 
in excess of MIL-R-10509C, Char. B.
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Model 1021 time code generator produces tim
ing signals during the recording of test data on 
magnetic tape. It consists of a crystal-controlled 
oscillator and seven decades of frequency division. 
The instrument produces eight separate timing 
signals of from 0.01 to 100,000 cps. Use of a vari
able pulse width to code each timing signal per
mits mixing of signals to identify elapsed test 
time; mixed output range is 100 to 0.01 cps on a 
single channel.

Computer-Measurement Co., Dept. ED, 12970 
Bradley Ave., Sylmar, Calif.
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CORNING

Write for data sheets for complete 
specs on these components. Address: 
Coming Glass Works, 540 High Street, 
Bradford, Pa. Or sales offices in New 
York, Chicago, Los Angeles.

ELECTRONIC COMPONENTS

Silicon Transistors

Seven types available
These seven npn silicon transistors permit com

plementary circuitry to 100 mc and have low 
collector capacitance. Type 2N1199 is used in 
high-speed saturated switching circuits at fre
quencies to 5 mc. The frequency at which beta 
equals unity is 125 mc. Maximum temperature is 
150 C. Types 2N1267, 2N1268, and 2N1269 have
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Electro

beta ranges of 6 to 18, 11 to 36, and 28 to 90. In
tended for 4.3 me amplifier applications, they have 
a typical power gain of 25 db. Typical units oscil
late at 90 me. Types 2N1270, 2N1271, and 2N1272 
have the same beta ranges and are for 12.5 me 
amplifier applications. Minimum power gain is 
20 db. Typical units oscillate at 200 me.

Philco Corp., Lansdale Tube Co. Div., Dept. 
ED, Lansdale, Pa.

CIRCLE 421 ON READER-SERVICE CARD

AC Voltmeter

Portable, transistorized type Instruments

Totally transistorized —dissipates only 7 watts.
I ong term drift less than 2 microvolts.
.01% linearity and stability.
100 megohms input impedance—40 milliohms output impedance. 
1 db DC to 10 KC.
Noise less than 10 microvolts wideband.
Single ended or differential input.
Operates to specifications from 0° to 50° C.
Self-contained power supply— operates on any line frequency 

from 50-400 cps.
Mil-type chopper gives unmatched reliability for the life of the 

instrument.
7"x 19" panel accommodates 8 instruments.

Plug-in attenuator* of the Al2 provide convenience, flexi
bility and economy. Special variations, gain settings, etc., can 
be tailored to your system at no extra cost.

Battery operated, model 403A ac voltmeter has 
a frequency range of 1 cps to 1 me. Transistorized, 
it weighs less than 5 lb, and measures ac voltages 
from 1 mv to 300 v full scale with an accuracy 
of ±3% for 5 cps to 500 kc, and ±5% for 1 to 5 
cps and 500 kc to 1 me. The instrument has 12 
voltage ranges and also reads db from —72 to 
-|-52 db. This portable unit has a 400-hr battery 
life; battery voltage is checked by a front panel 
switch. Noise is less than 50 pv.

Hewlett-Packard Co., Dept. ED, 275 Page Mill 
Rd., Palo Alto, Calif.

CIRCLE 422 ON READER-SERVICE CARD

Time Indicators

For 115 v 60 cps supplies
Series 23200 miniature hermetically sealed time 

indicators are made for operation on 115 v 60 cps 
supplies. Two dial type models are offered: one 
reading to 2500 hr in 5 hr increments and one 
reading to 10,000 hr in 10 hr increments. A digital 
model providing a maximum reading of 9999.9 
hr is also available. The voltage range is 105 to 
125 v and the frequency range is 57 to 63 cps. 
T he timers will not be damaged with frequency 
variations of 45 to 75 cps at the maximum rated 
\oltage. The instruments are filled with a dry 
i itrogen atmosphere and are enclosed in a 1-1/4 
in. diam housing. The standard mounting flange 
lias two ears which permit installation in a 1-1/4 
i i. square; a square flange is also available for 
i lounting in a 1-3/4 in. square panel area.

A. W. Haydon Co., Dept. ED, Waterbury, 
< onn.

CIRCLE 423 ON READER-SERVICE CARD

Model A12
D.C. Amplifier
FULLY TWO YEARS AHEAD of the FIELD!

The only wideband DC amplifier to meet rugged 
military environmental tests for altitude,

temperature, shock, humidity and electro interf« nee.

Electro Instruments, Inc
CIRCLE 424 ON READER-SERVICE CARD

3540 AERO COURT 
SAN DIESO 11. CALIF.
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NEW PRODUCTS
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MYCALEX
CORPORATION OF AMERICA

SUPRAMICA 560 
ceramoplastic

the world’s most nearly perfect 
precision-molded electronic insulation

gives this MICRO SWITCH assembly
° A DIVISION OF MINNEAPOLIS-HONEYWELL *

total dimensional stability!
This subminiature assembly—no bigger than your thumbnail—is a high-temperature 
switch, precision-made for the MICRO SWITCH Division of Minneapolis-Honey
well, and designed for use in missiles, aircraft and other electronic “hot spots.*' 
Precision-molded of SU PR A MICA 560 ceramoplastic, the switch base has total 
dimensional stability at temperatures up to +75O°F in this application, and up to 
+932°F in many others. It has also been used in extreme low temperature applica
tions as found in missile launching environments.

Reports MICRO SWITCH: “Selection was founded on the characteristics of 
SUPRA MICA'S moldability, and dimensional stability and control. These are of 
utmost importance in the production and application of the 6SM switch."

“It allows us to mold terminal inserts into the switch base, parallels the expansion 
characteristics of the stainless steel terminal inserts, and eliminates dimensional varia
tions during a production run. This promotes extended switch life and helps MICRO 
SWITCH maintain the quality and reliability for which our products are known."

SUPRAMICA 560 is one of a unique family of precision-molded and machinable 
ceramoplastics and glass-bonded mica insulation materials. Whatever insulation 
characteristics you require, there is a Mycalex Corporation of America material to 
meet your need—for example, SUPRAMICA 620 machinable ceramoplastic offers 
a maximum operating temperature of -H55O°F. Write today for specific information.

General Offices and Plant:: 121-G Clifton Blvd., C lifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y.

WORLD'S LARGEST MANUFACTURER OF GLASS-BONDED MICA AND CERAMOPLASTIC PRODUCTS

CIRCLE 425 ON READER-SERVICE CARD

Amplifier

Automatic gain 
adjusting type

This automatic gain adjusting amplifier may be 
used on any voice circuit to maintain a constant 
voice level over a 40-db input level range. React
ing to syllabic speech, the unit does not clip 
excess-volume speech, but shifts the entire range 
to 0 vu to avoid distortion. The input range can 
be attenuated to a maximum loss of 20 db in 
4-db increments. Output volume is 0 vu ±4 vu; 
frequency range is 300 to 3000 cps. The unit oper
ates on 48 v and occupies 3-1 z2 in. in a standard 
19-in. rack.

Lenkurt Electric Co., Dept. ED, San Carlos, 
Calif.

CIRCLE 426 ON READER-SERVICE CARD

Miniature Capacitors

Rated at 5 amp

Developed for use in radio interference reduc
tion in communication and radar equipment, these 
capacitors are rated at 5 amp. Voltage ratings 
available are 100 to 6(X) v de, capacitance is 0.001. 
to 1 uf, and sizes are 3/4 to 2-3/8 in. Type 102P 
has an operating temperature of —55 to +85 C; 
type 103P, —55 to +125 C. The capacitors are 
all hermetically encased and have glass-to-metal 
solder-seal terminals. Tab or lead type terminals 
can be furnished. Requirements of MIL-C-11693 
are met.

Sprague Electric Co., Dept. ED. North Adams, 
Mass.

CIRCLE 427 ON READER-SERVICE CARD

Voltage Monitors

Solid State
These voltage monitors, model L102, are solid 

state sensors followed by amplification to either 
close or open relays. They have a range of 5 to 
40 v de and a response time of 100 msec. Repeat
ability of trip is within 0.1% of voltage setting. 
The output relay rating is 2 amp resistive load, 
and the trip point changes less than ±3% over a
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Let KNAPIC
grow your

CIRCLE 428 ON READER-SERVICE CARD

SILICON
CRYSTALS

for youan

SILICON AND GERMANIUM MONOCRYSTALS
For Semiconductor.

Solar Cell and

Infrared Devices

CIRCLE 429 ON READER-SERVICE CARD

Infrared Domes and Lenses

Power input is 7 w, 115
60 cps; output signal is 50 pa in the off condi

ion and 5 w, 24 the on condition.

CIRCLE 430 ON READER-SERVICE CARD

ally off or norm

LARGE DIAMETER 
SILICON LENSES 

AND CUT DOMES 
FOR INFRARED USE.

Crystals are gas or vacuum grown 
a modtfnd Czochralski technique.
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emperature range of —20 to +54 C. Typical ap
plications are for voltage comparators in incom
ing inspection, voltage indicators for automatic 
checkout, and voltage detection in ground power 
systems. Three types are available.

Alto Scientific Go., Inc., Dept. ED, 855 Com
mercial St., Palo Alto, Calif.

The Amplet magnetic limit switch has no mov
ing parts; it acts on proximity of its two sensing 
elements. The device consists of a probe, which 
is mounted on a stationary part of the machine 
being controlled; a magnetic trigger, which is 
mounted on a moving part of the machine; and 
a power amplifier. The response time is less than 

msec. Power amplifier units are available nor-

Dislocation density, Knapic silicon mono
crystals, Crystal diameter 1/10" to 3/8"— 
None; 3/8" to 3/4"—less than 10 per sq. 
cm.; 3/4" to 1-1/4"—less than 100 per sq. 
cm.; 1-1/2" to 2" less than 1000 per sq. cm.

These broadband coaxial stub tuners cover 
the frequency ranges from 200 to 1000 mc and 
from 1000 to 10,000 mc. They consist of a length 
of 3/8 in. concentric line with one, two or three 
short-circuited variable-length stubs at right 
angles to the main line. These stubs are axially 
separated by 1/2 or 3 in., depending on the fre
quency range; each stub is a sliding tube with 
tempered beryllium contact springs. Six types of 
tuners are available; input and output connectors 
are type N male and female.

Empire Devices Products Corp., Dept. ED, 
\msterdam, N.Y.

Major manufacturers of semiconductor devices have found that Knapic 
Electro-Physics, Inc. can provide production quantities of highest quality sili
con and germanium monocrystals far quicker, more economically, and to 
much tighter specifications than they can produce themselves. Knapic Electro
Physics has specialized in the custom growing of silicon and germanium 
monocrystals. We have extensive experience in the growing of new materials 
to specification. Why not let us grow your crystals too?

Knapic monocrystalline silicon and germanium is available in evaluation 
and production quantities in all five of the following general grade categories 
—Zener, solar cell, transistor, diode and rectifier, and high voltage rectifier.

Consolidated Controls Corp., Dept. ED, Bethel 
!onn. Knapic Electro-Physics, Inc.

- ' • 936-938 Industrial Avenue, Palo Alto, California Phone: DAvenport 1-5544
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Quotations wdl be prepared on request for production orders, 
for semiconductor materials not falling within the listed cate
gories, or for those requiring additional experimental work.

Individual silicon ingots for lens use and hollow cut 
domes to 8" diameter are now available in production 
and evaluation quantities. Diameters up to 19" will 
be available m the near future Transmission charac
teristics—minimum 52%, coated 97% in ranges be
tween 1 to 15 microns.

Limit Switch

No moving ports

Coaxial Stub Tuners

From 200 to 10,000 mc

SPECIFICATIONS-Check These Advantages

! Extremely low dislocation densities.

□
 Tight horizontal and vertical resistivity tolerances. Resistivities available in controlled ranges 

.005 to 1000 ohm cm , N and P type.
Diameters from .10” to 2*. Wt. to 250 grams per crystal. Individual crystal lengths to 10* 
Lew Oxygen content I x 10” per cc., 1 x IO1* for special Knapic small diameter material. 
Doping subject to customer specification, usually boron for P type, phosphorus for N typo. 

□ LWotimesi 1 to 15 ohm cm.—over 50 microseconds; 15 to 100 ohm cm. —over 100 microseconds;
100 to 1000 ohm cm.— over 300 microseconds. Special Knapic small diameter material over 
1000 microseconds.

Specification Sheets Available



NEW PRODUCTS
HOW TO MEASURE POWER

This microwave bench set-up is for the measurement of power by the Self- 
Balancing Bolometer Bridge method. Other systems, including PRD's more 
accurate Calorimetric Instrumentation could have been shown, but the 
Bridge represents the most universally used technique.

The operating procedure is quite simple. First adjust the PRD 650-B 
Universal Power Bridge for the thermistor or bolometer available. Next tune 
and match the transmission line for a minimum VSWR indicated on the 
PRD 277-A Standing Wave Amplifier. Then record the reading of the PRD
650-B Self Balancing Bridge (directly in milliwatts) and you’re ready for 
your next microwave measurement.

Easy, isn’t it? Even more important it’s accurate. The PRD 650-B 
Bridge has guaranteed accuracy of ±5% full scale. The use of the PRD 
303-A Slide Screw Tuner eliminates the slightest mismatch of the 643 
Thermistor Mount. The importance of fine matching can best be shown by 
example: a mismatch VSWR of only 1.2 would result in a power error of 1%.

The precision and ease of operation of all the products shown in this 
example are typical of each of over 300 microwave test instruments cur
rently produced by PRD, the company that’s FIRST IN MICROWAVES... 
our cable address is MICROWAVE, New York, U.S.A.

For technical details and specifications covering products shown write:

TEST INSTRUMENTS USED 
IN THIS X-BAND POWER BENCH

1-703 Shielded Tube Mount, catalog page F-8 
2—809 Klystron Power Supply, catalog page F-10 

3—303-A Slide Screw Tuner, catalog page B-14 
1—1203 Isolator, catalog page A-21 
5—159-A Level Set Attenuator, catalog page A-17 
6—535 Frequency Meter, catalog page 0-12 
7-203-0 Slotted Section, catalog page B-ll 
3—250-A Broadband Probe, catalog page B-12 
9—277-A Standing Wave Amplifier, catalog page E-7 

1O-303-A Slide Screw Tuner, catalog page B-14 
11—643 Broadband Thermistor Mount, catalog page E-9 
12-650-B Universal Power Bridge, catalog page E-13

MICROWAVE ENGINEERS-SCIENTISTS
Positions offering stimulating challenges with 
unlimited potential are now open at PRD. Please 
address all inquiries to Mr. A. E. Spruch, PRD, 
202 Tillary Street, Brooklyn 1, New York.

Polytechnic Research and Development Co., Inc.
202 Tillary Street, Brooklyn 1, New York. Telephone: ULster 2-6800

West Coast Office: 2639 So. La Cienega Blvd., Los Angeles 34, California. Telephone: TExas 0-1940

Special problems in attenuation and other related measurements? Contact our Applications Engineering Department.
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Comb Filters

For operation at 100 to 3000 cps
These 16-parallel-element filters operate in the 

range of 100 to 3000 cps and have a 180 cps in
terval between each of the center frequencies. 
The center frequency for the first filter element 
begins at 200 cps. Equal input and output imped
ances are obtained. One of the models has a fre- 
quency response of 135 cps at 3 db bandwidth, 
180 cps at 8 db bandwidth, and crossovers at 8 
db. Insertion loss is 8 ±1/2 db at the passband | 
center frequency. The other model has a fre
quency response of 60 cps at 3 db bandwidth, 
135 cps at 8 db bandwidth, and crossovers of 10 
to 18 db. Insertion loss is 11 ±1/2 db at the 
passband center frequency. The range of operat
ing level for both filter models is —60 to +15 
dbm. Units adaptable to any frequency range, 
including microwave, are also available.

Rixon Electronics, Inc., Dept. ED, 2414 Reedie 
Dr., Silver Spring, Md. !
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Ultrasonic Delay Line 

For use as target simulator

Designed for application as a target simulator 
for doppler radar calibration and other uses where 
variable data storage capacity is required, this 
variable ultrasonic delay line has continuous 
variation from 100 to 300 psec. Simulated target 
velocity is 20,000 ft per sec max. The center fre
quency is up to 40 me and the bandwidth is 45% 
of center frequency. Static attenuation is 50 db 
into 100 ohms; rise time is 0.1 psec or better. 
Variation is servo-controlled. Requirements of 
MIL-T-5422 and MIL-T-945 are met.

Andersen Laboratories, Inc., Dept. ED, 501 
New Park Ave., W. Hartford 10, Conn.
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Displacement Gyro

For control and telemetering purposes from Continental
¿jonnecto^
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This cageable free gyroscope provides accurate 
angular intelligence for control and telemetering 
purposes. Caging and uncaging functions are 
performed electrically with indicating switches 
signaling the caged or fully uncaged position of 
the instrument. A motor driven caging device 
or a solenoid operated caging mechanism can be 
supplied. It withstands up to 60 g shock along 
the gimbal axis and up to 10 g vibration. Temper
ature is —58 to +185 F. The basic unit measures 
5-7/8 in. long and is 3-9/16 in. in diam.

Telecomputing Corp., Whittaker Gyro Div., 
Dept. ED, 16217 Lindbergh St., Van Nuys, Calif.
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INSULATING VINYL SLEEVE

ACTUAL 
SIZE

CLOSED ENTRY CONTACTS

REINFORCING
STAINLESS STEEL CHANNELS

152 
CONTACT

CENTER SCREWLOCK CONNECTOR 
WITH PROVEN RELIABILITY

Molded Choke Coils
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Molded choke coils in the Ring Ding series com
bine high Q and low distributed capacity with a 
marked reduction in size. The 1000 ph model is 
0.14 cu in., or 0.645 cu in. less than a standard 
model of the same value. Hermetically sealed 
through molded encapsulation, the coils are avail- 
ible in current ratings from 100 to 150 ma and in 
values up to 10,000 ph. They contain no ferrite 
materials and operate at temperatures to 125 C.

Delevan Electronics Corp., Dept. ED, 77 Olean 
Rd., East Aurora, N.Y.
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MINIATURE POWER CONNECTORS 
FOR HEAVY DUTY APPLICATIONS 
Again Continental Connector meets the challenge for 
reliability and high precision in critical electronic equip
ment with these new center screwlock plug and socket 
connectors. They are designed for heavy duty applica
tions requiring high dielectric and mechanical strength, 
partially achieved by the use of a body material molded 
from glass filled Diallyl Phthalate (MIL-M-19833, Type 
GDI-30, green). The double lead thread action center 
screwlock and stainless steel channels are extra features 
that contribute to the rugged construction and perform
ance-proven reliability.

CLOSED ENTRY CONTACTS provide increased reli
ability and maintain a low millivolt drop under constant 
and uniform insertion pressure. Positive polarization is 
assured with reversed male and female guide pins and 
guide sockets. In addition to the wire wrap termination 
illustrated, solderless taper pin or solder cup terminals 
can also be supplied.

ILLUSTRATION SHOWS WIRE WRAP TERMINALS 
WITH ONE. TWO ANO THREE WIRE CONNECTIONS

also available with 

104, 78 or 34 contacts

ENLARGED VIEW 
CLOSED ENTRY CONTACT

For complete specifications on Continental 
Connector’s new Series 1900, write to 
Electronic Sales Division, DeJUR-AMSCO 
CORPORATION, 45-01 NORTHERN BOULEVARD, 

L. i. C. 1,N. Y. (Exclusive Sales Agents)

MANUFACTURED BY CONTINENTAL CONNECTOR CORPORATION, AMERICA’S FASTEST GROWING LINE OF PRECISION CONNECTORS

CIRCLE 437 ON READER-SERVICE CARD
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NEW PRODUCTS
Antenna

Circularly polarized
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RELIABILITY STARTS WITH THE WELD IN SUBMINIATURE RELAYS Each tiny, hermetically sealed 
relay—controlling several circuits in an intricate missile assembly—requires precise spotwelds of 
brass and silver to nickel-plated steel, of tinned copper to copper, 18 welds within al" disc. Glass-to- 
metal seals must not be over-heated, working space is extremely limited. FILTORS, INC., found the 
answer in Weldmatic . . . the most reliable spot-welding equipment you can buy. With Weldmatic, 
pressure and heat are precisely controllable and exactly uniform from weld to weld. SEND TODAY 
for our free 20-page brochure on spot-welding techniques and applications.

WELDMATIC

370 NORTH HALSTEAD AVENUE, PASADENA, CALIFORNIA ▲ À
CIRCE 438 ON READER-SERVICE CARD

DIVISION OF UNITEK CORPORATION

Designed to cover the range of 300 to 520 mc, 
this circularly polarized antenna has a beam width 
of 55 deg at the low end and 29 deg at 520 mc. 
It has a circularity of ±1.3 db over the frequency 
band, and better than ±0.6 db over most of the 
range. Vswr from 360 to 520 mc is under 1.5. The 
gain of the antenna ranges from 11.5 to 15.0 db. 
Developed for telemetry applications, this six-turn 
helical antenna can be used for data reception 
from orbital bodies.

Technical Appliance Corp., Dept. ED, Sher
burne, N.Y.

CIRCLE 441 ON READER-SERVICE CARD

M 
direi 
fune 
0.5 t 
±18 
read 
racy.

IPIKB MASTER CATALOGED 

Lists over 10,000
PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 

Available From STOCK!
Completely illustrated, with detailed 
drawingt, specifications and prient.

GEARS • SHAFTS* COLLARS* CLUTCHES • 
BEARINGS* COUPLINGS «DIFFERENTIALS 
• SPEED REDUCERS and many other Pre
cision Engineered Parts & Components.
Send for your copy of this new.

Subsidiary of BENRUS WATCH (OMPAMY, lnt.|

Ufi!
416-Page

477 Atlantic Ave., East Rockaway, L.I., N Y.
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■pW enlarged catalog, today.

DESIGN CORP,

One of a series

Say Engineer, When
You Mean Engineer

Somehow it’s become popular to speak of 
science and technology—popular, that is, with 
everyone but engineers.

Engineers are in a partnership with scientists 
in this great ’ industrial nation of ours—de
signing its products, constructing its com
munications, and even producing its missiles.

The U. S. is reaping fruits of a highly devel
oped technology—a vast body of engineering 
and scientific know-how. And the fellows with 
that know-how are scientists and engineers.

So when you speak of these fellows—or write 
of them—call them what they call themselves. 
Call them engineers.

Engineers Joint Council
29 West 39th St., N. Y. 18. N.Y.

For information, call Pennsylvania 6-9220

Ceramic Capacitors

Fit within 1/10 in. modular spacing
The Narrow-Caps series of subminiature ce

ramic capacitors are 0.095 in. wide to fit within 
1/10 in. modular spacing. Capacitance values are 
100, 250, 500, 750, and 1000 ppf. Tolerance is 
±20%. Body length of the first four sizes is 0.250 
in. max; the length of the 1000 ppf unit is 0.30 in. 
max. Temperature range is —60 to -|-125 C; 
power factor is less than 2.5%.

Mucon Corp., Dept. ED. 9 St. Francis St., 
Newark 5, N.J.
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Snap Switch Relay

Solenoid operated

This multi-pole solenoid operated snap switch 
relay is available in contact arrangements up to
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bpdt. Called SS 101, it is used to control several 
c ircuits handling inductive loads. Each contact is 
i.ited at 10 amp, 125 v ac, or 5 amp, 250 v ac. 
()uick-connect or solder terminals are available on 
both switches and coil. This unit can be furnished 
f >r either top or bottom mounting and will oper
ate in any position. It is 3-1/4 in. long and 1-7/8 
in. in diam.

Warco Industries, Inc., Dept. ED, 6625 Delmar 
Blvd., St. Louis, Mo.
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Servo Analyzer
For transfer function characteristics

CRITICAL INFORMATION?

me, 
idth
me. 

mey 
the 

The 
db.

turn 
ition

her-

Scotch” Brand high potency oxides 
let you pack more bits per inch!
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Model 203 servo analyzer, designed for either 
direct reading or automatic plotting of transfer 
function characteristics, has a frequency range of 
0.5 to 50 cps with 2% accuracies. Phase angle is 
±180 ±2 deg. Accuracy and amplitude ratio is 
read over a ±40 db range with ±0.5 db accu
racy. The basic carrier frequency is 400 cps and 
operating signals are either ac or de. Bode plots, 
Nyquist diagrams and Nichols’ charts may be 
recorded directly by using the appropriate plot
ters. Testing is go/no-go type.

Metrolog Corp., Dept. ED, 169 Halstead St., 
Pasadena, Calif.
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Multiplexer
Magnetic

This magnetic multiplexer, designated Magne
plexer, samples voltages of thermocouples, strain 
gages, and other low level sensors without the use 
of external preamplifiers. Flexible programming 
permits scanning groups of sensors at different 
rates within a single system. Some sensors might 
be scanned 4096 times per sec while others are 
being measured once each second in a synchro
nized pattern. A typical magamp requires 50 pa 
input current to give full scale output voltage. In
put resistance is 40 ohms, input noise level is 
0 1 pa, and basic linearity of the system is better 
t lan 0.05%. The standard model is built in modu- 
1. r form and housed in a cabinet which fits into a 
s andard 19 in. rack. The cabinet contains a con- 
t ol module and four matrix modules handling 64 
c lannels each.

San Diego Scientific Corp., Dept. ED, 3434 
' lidway Dr., San Diego 10, Calif.

CIRCLE 445 ON READER-SERVICE CARD

l^ooo
°o

TAPING

Every day Scotch Brand High Resolution Tapes 
are getting the nod for more instrumentation jobs. 
The reason? Performance. In taping high frequency 
data, the sharper resolution lets you pack more 
pulses to the inch—a greater density of informa
tion to each foot of tape.

At the root of this advance are the high potency 
oxides used in the magnetic coating. The higher 
magnetic retentivity of these oxides—about a third 
more than standard—offers distinct advantages. It 
permits the use of a thinner magnetic coating which 
may be combined with a thinner polyester base. 
Naturally, this means a more flexible tape — one 
that conforms for more intimate tape-to-head 
contact, automatically improving resolution in the 
taping of high frequencies.

Even so, you don’t have to sacrifice output in low 
frequencies. For in addition to the marked increase 
in sensitivity to short wave lengths, Scotch Brand 
High Resolution Tapes show some increase in sensi
tivity even to long wave lengths.

These more flexible tapes cut drop-outs, too.

X

X
•00013446 '

With better tape-to-head con
tact, there’s less chance that 
a stray bit of dust can sneak 
between tape and head to 
cause a drop-out. The superior 
magnetic properties of Scotch 
Brand High Resolution Tape 
No. 159 show up in oscillo
scope tests—producing a good squared-up hystere
sis curve like that shown at the right, and symboli
cally illustrated at the left.

Whatever your application—data acquisition, 
reduction or control programming—you can count 
on Scotch Brand technology to create tapes of 
higher uniformity and reliability for error-free 
performance.

Scotch Brand High Output Tape No. 128 pro
vides the sensitivity for good output in low fre
quencies, even under extremes of ambient temper
ature. Scotch Brand Sandwich Tapes No. 188 and 
189 offer extremely long life and reduced head 
wear in digital work and many AM, FM and PDM 
applications. Finally, for top performance at low 
cost per foot, Scotch Brand Instrumentation Tapes 
No. 108 and 109 remain the standard for the 
industry.

Where there’s no margin for error, there’s no 
tape like Scotch Brand. For more details, mail 
reader inquiry card or write Magnetic Products 
Div., Dept. MBQ-99, 3M Co., St. Paul 6, Minn.

© 1959 3M Co.
"SCOTCH’’ is a registered trademark of 3M Company, St. Paul 6, Minnesota. 
Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario.

Scotch brand magnetic tape
FOR INSTRUMENTATION

J^INNISOTA JOINING AND J^ANUPACTURING COMPANY
. . . WHERE RESEARCH IS THE KEY TO TOMORROW

CIRCLE 446 ON READER-SERVICE CARD
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NEW PRODUCTS

Tenney push-button environments

. . . any size, any shape, anytime!

No matter what environmental test chamber 
you need, this much is certain: Tenney either has 
it in stock or can adapt one of its proven proto
types. From chambers that could house a family 
of four, down to refrigerator size (and everything 
in between), you’re sure to find the modern, push
button unit you need.

Altitude, temperature, humidity,explosion, sand, 
dust, fog —just about every punch nature can

1090 SPRINGFIELD ROAD, UNION, N. J. • PLANTS: UNION, N. J. AND BALTIMORE, MD.

OLDEST AMD LARGEST MANUFACTURER OF ENVIRONMENTAL EQUIPMENT
CIRCLE 516 ON READER-SERVICE CARD 

140

wenneu
ENGINEERING, INC. J

throw — can be simulated, either alone or in combi
nation. And you get accurate simulation, comp
lete control and precise measurements every time.

For a complete catalog, describing the entire 
line, write today to Tenney—the world’s largest, 
most experienced creator of environmental test 
equipment.

Ask about Tenney's research and development, 
engineering consultation and design services.

Cleaning Systems

Three types available

Type D-601 one-gallon capacity vapor de
greaser suspends parts to be cleaned in the con
densing vapors of pure distilled solvent. Type 
G-10001 ultrasonic generator and type NT-10001 
1 kw, 35 gal capacity tank have barium titanate 
transducer elements to generate uniform ultra
sonic vibrations. Type DVC-3000 ultrasonic vapor 
degreaser has a 300 w cleaning chamber, distillate 
reservoir, power spray rinse, and filter recircula
tion system with all stainless steel plumbing. The 
immersion sump has a six-gallon capacity.

Narda Ultrasonics Corp., Dept. ED, 625 Main 
St., Westbury, L.I., N.Y.
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Microwave Step Attenuators

Are remotely operated

These 6 or 12 position automatic microwave 
step attenuators are powered by a motor-operated 
driving mechanism. Actuation of a rotary switch 
or push buttons causes the mechanism to produce 
the rotary and linear movements required to in
sert the desired attenuation value. They are avail
able with attenuation values from 0.1 to 60 db and 
handle 1 or 4 w rf power. Frequency range is 
from de to 4 kmc. These units operate from a 28 
v de.

Empire Devices Product Corp., Dept. ED, 
Amsterdam, N.Y.
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Oscillogram Scanner

Scans up to four records
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Model S-25 oscillogram scanner permits the 
independent or simultaneous scanning of up to 
four records. It consists of a 90 x 30 in.-tabletop 
with guide rails for each channel. A control panel 
permits the operator to drive any one or all rolls, 
separately or jointly, in either direction. A back
lighted viewing screen is provided in the center 
of the table. Input power is 110 v, 60 cps, 250 w. 
Record width is 0 to 6 in. with standard 1/2-in. 
spaced perforations; maximum roll diameter is 
3 in.

Gerber Scientific Instrument Co., Dept. ED, 
89 Spruce St., Hartford 1, Conn.
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Ultrasonic Cleaner

Multi-purpose
The series 400 SonBlaster ultrasonically agitates 

tiie contents of two 400 ml glass beakers, making 
ii possible to wash and rinse parts simultaneously, 
or use two different solutions at the same time. 
I nits include an ultrasonic generator model 
(.-401, a transducerized ultrasonic tank model 
NT-401, and two beakers. Items to be cleaned 
may be placed in separate beakers or directly in 
the tank.

Narda Ultrasonics Corp., Dept. ED, 624 Main 
St., Westbury, N.Y.
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Transistorized Digital Printer

Puts out 10 lines per sec

Al

Completely transistorized and designed for in
tegration into preflight checkout systems, the 
model 3303 printer is 8-1/2 x 8 x 15-7/8 in. and 
weighs 34 lb. It is built to MIL-E-16400 and has 
print-out rates in excess of 10 lines per sec. Its 
custom designed format offers a choice of charac
ter or symbol types and any number of columns 
up to 20. Storage and programming are supplied 
in a separate housing that may be integrated with 
the printer on a RETMA standard structure for 
rack mounting.

Potter Instrument Co., Inc., Dept. ED, Sunny
side Blvd., Plainview, N.Y.
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Noise Sources

L-Band to V-Band
These waveguide and coaxial miniature gas 

tube noise sources cover the L-Band to V-Band 
frequencies. Designed for installation in branch 
circuits, series T44-A two-terminal waveguide 
e ements, designed for use as series elements in 
ti e receiver circuit, provide noise signals of 10 to 
13 db.

Tucor, Inc., Dept. ED, 18 Marshall St., S. Nor- 
v alk, Conn.
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Experience—the added alloy in A-L Stainless, Electrical and Tool Steels'M».-
■ HRB

i
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~ 200 y DENSITIES
40 staND^rI) TEST

GAUSS^- *.014 and .006 Strip

GUARANTEED PERMEABILITY... and at higher values 
than old average values in AL-4750

AL-4750 nickel-iron strip now has higher permeability 
values than ever before . . . and the new, higher values 
are guaranteed. For example, using the standard flux 
density test, at 40 induction gausses, AL-4750 now has 
57% higher permeability than in the past. And perme
ability values are guaranteed.

This guaranteed permeability means greater consist
ency and better predictability for magnetic core per
formance . . . permits careful, high performance design.

The improvement in AL-4750 didn’t just happen. It is 
the result of Allegheny’s electrical alloy research and 
production program in nickel-bearing steels. A similar 
improvement has been made in AL Moly Permalloy.

WSW 72*9

ALLEGHENY

And research is continuing on silicon steels including 
AL’s famous Silectron (grain oriented silicon steel), as 
well as on other magnetic alloys.

Another service of Allegheny Ludlum includes com
plete facilities for the fabrication and heat treatment of 
laminations. Years of experience in AL’s lamination 
department means that Allegheny Ludlum has en
countered and solved most problems common to core 
materials. This practical know-how is available to all. 
Call us for prompt technical assistance. Write for blue 
sheet EM-16 for complete data on AL-4750.

Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. ED-211.

LUDLUM
STEELMAKERS TO THE ELECTRICAL INDUSTRY

Export distribution. Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17

Export distribution, Laminations: AD. AURIEMA, NYC 4
CIRCLE 456 ON READER-SERVICE CARD
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NEW PRODUCTS
YOU WILL GET

with TANSITOR TANTALUM CAPACITORS
Although all Tansitor capacitors tested to date have with
stood the MIL-C-3965 vibration test, it is possible that 
one might fail sometime. Our replacement rate last year 
for all causes, however, was only 0.001%. Isn’t that the 
kind of reliability you want in your tantalum capacitors 
for shipboard or airborne electronic equipment?

TANSITOR FOIL CAPACITORS PROVIDE
• -55 to -1-125 C operating range at 150 

volts or less in wide range of capacities
• Leak-tight, vibration-proof • Non-corrosive electrolyte
• Etched or plain, polar or non-polar • Long shelf life at —65 C 
DESIGNING TANTALUM CAPACITORS that give you 
the most capacitance in the least space ts our only busi
ness. Try us for overnight deliveries on all MIL-C-3965 
2A/3B ratings, any vibration level. Write or ’phone for 
complete data to TANSITOR ELECTRONICS. Inc.. West 
Road, Bennington, Vermont. Tel. 5473

TANSITOR
ELECTRONICS INCORPORATED

? '¿MA

- - laatalun Capacitors -

Magnetic Clutch

Size 8
The size 8 OR precision magnetic clutch has a 

total tonpie output of 20 in.-oz at 3.5 w and zero 
backlash. It weighs 2.4 oz and has a response time 
of 8 msec. It is available in reverse or direct act
ing types in any combination of brake and/or 
clutch actions. This unit can be supplied for volt
age applications of 6 to 115 v dc, and meets MIL- 
E-5272B specs.

Orbit Instrument Corp., Dept. ED, 131 Eileen 
Way, Syosset, N.Y.
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Bandpass Cavity Filters

Adfustable over 20% range

CIRCLE 457 ON READER-SERVICE CARD

Staled 
oil bath 

lubrication

Quick 
dtlivtry — 

1 or 1000 
until

ACTUAL 
SIZE

10.000 RPM 
inpul

130 «./ii 
output 
torque

Coaxial 
shaft* for 

in-line 
construction

Available in 
6« 

STANDARD 
ratio«

The New Bantam 
combines power capacity 
and toughness 
with small site.

Save design, ' 
production, and 
assembly cost* by 
using ready-to-go
Bantams os package 
components in your product.

lïfëtncn) BANTAM SPEED REDUCERS
• Complete!
• Compact!

Write for Data Sheet 10 and 11 for detail*

460 Lincoln St • Denver 3, Colorado y

INSTRUMENT COMPANY
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Series TCF bandpass cavity’ filters are available 
with 200 to 2400 mc center frequencies which may
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big relay performance 
in crystal can size

A high precision, efficient sub-miniature 
relay. Constructed to withstand severe vibration, 
heavy shock and temperature extremes.

For control systems, missiles, computers, 
aircraft and similar applications requiring 

miniature size and dependable performance.
VISIT BOOTH 217 AT THE WESCON SHOW 

tOMOE“
SOLINO FAI G

be tuned over a ±20% range. Impedance may be 
specified at 50, 75, or 93 ohms, or as required. In
sertion loss is within 1 db and ripple is less than 
0.5 db in the bandpass area. The weight of the 
assemblies is 32 oz for two-cavity units with 14 oz 
extra for each additional cavity. BNC or N type 
connectors are standard, and power rating is 
100 w. Selectivity depends on the number of cavi
ties specified.

Telonic Engineering Corp., Dept. ED. Laguna 
Beach. Calif.
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Oscillogram Amplitude Tabulator

Range of 0 to 9999 counts
The oscillogram amplitude tabulator is an auto

matic data reduction instrument composed of two 
parts: a stationary unit consisting of a printing 
counter and the necessary servos, and a hand-held 
rectangular frame. Called the GOAT, this instru
ment reads oscillogram and strip chart amplitudes 
up to 6-1/2 in. and prints this information on an 
adding machine tape. A sequential count for each 
reading is also recorded. The counter range is 
from 0 to 9999; time line print is 0 to 99.

Gerber Scientific Instrument Co., Dept. ED, 89 
Spruce St., Hartford 1, Conn.

CIRCLE 462 ON READER-SERVICE CARD
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Data Reduction System

Analog to digital
This analog-to-digital data reduction system is 

designed to read any type of oscillogram record. 
Modules include a scanner, a reading head, and a 
basic control console. The R-2 scanner reads and 
scans oscillograms up to 16 in. wide; the record 
speed can be varied from 0 to 200 ft per min. 
This system is compatible with reading heads 
R-2-EP, R-2-EM, and R-2-E-X,Y. The R-2-E-X,Y 
can be moved from left to right to compensate for 
any shift in the base reference line. The values of 
X or Y may be determined by intersecting two 
cross-hairs at a given point on the trace. The basic 
control console consists of a digital voltmeter with 
an accuracy of 0.01%. It measures the proportional 
voltages of either the X-Y or frequency poten
tiometers and displays the value in a projection 
lamp bank.

Gerber Scientific Instrument Co., Dept. ED, 89 
Spruce St., Hartford 1, Conn.
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Pulse Power Calibrator

Frequency range of 925 to 1225 me
The PCS-1 pulse powder calibrator measures the 

instantaneous power in pulsed radio frequency 
energy. It measures peak pulse power by compar
ing the signal amplitude to that of an internally 
generated 1 mw rf signal. The production unit 
PCS-1 A covers the frequency range of 925 to 
1225 me.

General Communication Co., Dept. ED, 677 
Beacon St., Boston 15, Mass.
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Microwave Sweep Generator

Has constant output to within ±Yi db
Power output of model 6002A microwave sweep 

generator is adjustable from 10 mw to 1 w and is 
constant to within ±1/2 db over the entire fre
quency band. It provides either electronically 
swept or precise continuous wave, rf power from 
2 to 5 kmc. The unit includes a backward wave 
oscillator, a 10 w traveling wave amplifier, a mi
crowave leveler, and a power supply. Single or 
recurrent sweep rates are suitable either for oscil
loscope or recorder display. Relay contacts are in
cluded for single sweep controls of the chart re
corder. An internal 800 to 1200 cps square wave 
generator may be selected to amplitude modulate 
rf output. Another model is available for 1 to 2 
kmc operation.

Alfred Electronics, Dept. ED, 897 Gommercial 
St., Palo Alto, Calif.
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CAN “MATCHED"
SERVO COMPONENTS

They certainly can! And if performance in your servo system is 
important, you owe it to yourself to check out the advantages “matched” 
servo components by Ketay can give you.

For example, Ketay’s 105D2V Resolver (designated by the Bureau of 
Ordnance as Mark 4 Mod 1) trimmed to the TREA 4-100-2 Amplifier 
gives you a bonus of high performance and interchangeability:

1« The system will be trimmed to ±.02% transformation ratio, 
with a phase shift tolerance of ±1'.

2» The amplifier will hold linerarity to ±.02% from -55° to +100°C.

3. The receiver will achieve .05conformity to the sine wave, 
and ±3' interaxis error.

Similar benefits in matched performance can be obtained with system 
combinations using Ketay synchro transmitters, transformers, receivers, 
differentials, transistorized servo amplifiers, and servo motors.

But performance is not all you gain. When all or most of your 
components are from Ketay, broadest technical assistance is assured, 
and service and spares problems are simplified.
Ketay engineers are working on many advanced environmental and 
accuracy problems in developing prototype systems. Why not call or 
write for help in solving your servo component problems?

IMPROVE
SYSTEM PERFORMANCE?

Ketay matched 
component*:
SYNCHROS 
RESOLVERS 
POTENTIOMETERS 
SERVO MOTORS 
TACHOMETERS 
SERVO AMPLIFIERS 
GYROSCOPES

Catalogues available NORDEN * Division of United Aircraft Corporation

KETAY V DEPARTMENT, Commack I onn Inland, N.Y.

CIRCLE 466 ON READER-SERVICE CARD
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NEW PRODUCTS
N

AS AN. ALLIGATOR SJ(!N!_
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Mueller’s New No. 72 Insulator

Alton 

uni imiti) 

1 Ml

1

INSULATOR 
COVERS RIGHT 
DOWN TO 
THE NOSE’

El

Inc

for 70-Series Alligator Clips.
(Sold separately Red, Black, and four special colors.)

SNUG AND TOUGH WW

TO«

SOLDERING

Linear Actuator

Stroke is 31 in.
Model D-1870 linear actuator has a 31 in. stroke. 

Normal load is 300 lb at a travel rate of 3.5 in. per 
sec. The electrical load sensing mechanism per
mits the actuator to sense, shut off, and hold a 
predetermined load of 50(1 to 800 lb. An electro
magnetic clutch brake provides irreversibility 
within the design load range to 1000 lb with no 
current. Any of the three major sub-assemblies, 
the motor and clutch brake assembly with integral 
thermal protector, the junction box with electrical 
components or the gearbox and jackscrew, can be 
removed without disassembling the entire actu
ator. The radio noise filter meets MIL-I-6181B. 
The actuator operates at 28 v dc.

Hoover Electric Co., Dept. ED, 2100 S. Stoner 
4ve., Los Angeles 25, Calif.
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frcr ike Jüut Lütte! 
COMPLETE, SKIN-TIGHT, ONE- 
PIECE VINYL INSOLATION FOR 
FULL-SIZE ALLIGATOR CLIPS

n.

FREE! NEW 8 PAGE GUIDE
Complete information on solder preforms, their selection 
and use. Technical diagrams. Send for your copy today.

21-0143rd AVENUE. LONG ISLAND CITY 1, N.Y. ALLOYS UNLIMITED INC
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ROTARY SELECTOR SWITCHES
SUBMINIATURE SERIES ..

t

.,...
.*

1905 19061900
* 45^

Silicon Diode

Has 4 mpsec recovery time
The miniature model MA-4223 silicon junction 

diode is designed for use in computer circuits 
which require low capacity and fast recovery time 
components. When switched from the forward 
bias with 10 ma current flowing to a reverse bias 
of —5 v, its complete recovery time is 4 mpsec 
maximum. Forward current is 50 ma dc; peak 
surge current is 100 ma dc; reverse voltage is 
30 v dc; and power dissipation is 100 mw. The 
glass packaged units operate from - 65 to ¿-100 ( 
and have axial wire leads.

Microwave Associates, Inc., Dept. ED, South 
Xve., Burlington, Mass.
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TOTALLY ENCLOSED

QUALIFIED TO MIL-S-6807A
DIAMETER . .

144

• 12

• 10
• 8

POSITIONS -

POSITIONS -
POSITIONS -

30°

36°
45°

INDEX

INDEX
INDEX

• 1 TO 16 WAFERS
• % - 32 SINGLE HOLE MOUNT
• CARRY 10 AMP CONTINUOUS

. . . MAKE & BREAK . . .
5 AMPS 115 VA.C.-3 AMPS 28 V.D.C.

JANCO CORPORATION
3111 WINONA, BURBANK, CALIF.
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Flexible Copper-Clad 
Laminate

For printed circuits and cables
Made of 1-oz, electro-deposited copper foil 

bonded to polyester film 0.002 of 0.005 in. thick, 
CuFlex Lamicoid is a highly flexible laminate for 
flexible printed circuits, cables, and harnesses. It 
permits complicated, space-consuming circuits to 
be coiled in corners and printed cables or har
nesses to be wrapped around fixed components. 
The laminate is 99.5%, pure and designed for 130 C 
operation. In continuous rolls, it can be supplied 
in widths from 1/4 to 36 in.

Mica Insulator Co., Div. of Minnesota Mining 
& Mfg. Co., Dept. ED, 797 Broadway, Schenec
tady 1, N.Y.
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COMPLETELY INSULATED ALLIGATOR!

run jaw 
SPREAD

EL

insulator and clip ... on request.FREE SAMPLE...

FULL SIZE 
ALLIGATOR CLIP

158OH East 31st Street 
Cleveland 14, Ohio

lEE’H COVER 
EO JAWS OPEN 
or Closed

1 
opt 
in., 
she 
in. 
1-1’ 
rate

C 
Sch
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stock motors!

fractional / horsepower

..the power behind the leading products

immediate shipment 

on 295 Bodine

I Design Engineers...
295 standard types of Bodine reducer and 
non-reducer motors are available at once 
... from stock. Reducer torque ratings up 
to 219 in. lbs.
FREE ENGINEERING BULLETIN ...
Stock models, specifications and ratings are 

| included in 12-page engineering bulletin.
Distributors in major industrial centers
Bodine also offers 3500 standard built to-order motors

Bodine Electric Co.. 2506 W. Bradley PI., Chicago 18

CIRCLE 473 ON READER-SERVICE CARD 
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Clock Counter

959

Normal operating speed is 0.1 rpm
Type X-950 clock counter provides 

indications in minutes and hours for 
elapsed time readout applications 
and has a normal operating speed 
of 0.1 rpm at the input shaft. It has 
continuous and reversible opera
tion from 0 to 2359 hours. The min
ute drum is graduated in increments 
of 0.2 min for fine readings. The 
counter operates at speeds to 300 
rpm for zeroing purposes. The tem
perature range is from —30 to —1-71 
C; at —30 C input torque is 0.75 
oz-in. The characters are white, 0.25 
in. high; the frame afid drums are 
black anodized aluminum alloy.

Bowmar Instrument Corp., Dept. 
ED, 8000 Bluffton Rd., Fort Wayne, 
Ind.
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Electric Cartridge Heaters 

Operate at 750 F
Illese electric cartridge heaters 

operate at 750 F max, 60 w per sq 
in., and are equipped with brass 
sheaths. Sizes range from 2-1/2 to 12 
in. in length and from 1/2 to 
1-19/64 in. in diam. The units are 
rated from 200 to 2800 w.

General Electric Co., Dept. ED, 
Schenectady 5, N.Y.
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Rotary Switch

Takes 1/2 in. panel space
Taking only 1/2 in. panel space, 

this printed circuit type rotary 
switch can be removed and replaced 
without unsoldering, or disassem
bling. For 10 position type TS-175, 
dimensions are 3/8 x 1-3/4 in. and 
for 20 position type TS-225, dimen
sions are 3/8 x 2-1/4 in. Other types 
can be furnished for specific require
ments. A modular bank of 25 
switches can contain up to 500 sep
arate switching circuits.

Chicago Dynamic Industries, Inc., 
Precision Products D.v., Dept. ED, 
1725 Diversey Blvd., Chicago 14, 
111.
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crystal growing with Trancoa silicon ...

an
POLYCRYSTALLINE SILICON SPECIFICATIONS

Max. Resistivity 
Ratio for 10% Max. Boron

Grade Resistivity P-Type & 60% Points Content (ppb)
IA 500 3:1 0.5
1 100 3:1 1.0
II 50 3:1 2.0
III 25 , 3:1 7.0
IV 2.5 3:1 —

Consistently clean Trancoa Silicon eliminates the 
twins, polys, and dropped charges that can result 
from dirty material. This will give you a larger yield 
of single crystal per pound of silicon ... saving ma
terial, saving machine time, saving labor.

We prove the cleanliness of our Silicon at Trancoa 
by growing test crystals with only 3/16th of an inch

between crucible and crystal... and they are single, 
single all the way! You can be confident of achieving 
uniform results within a lot and from one lot to an
other by growing crystals with Trancoa Silicon.

See tablefprthe five grades available. Complete 
infermaiion is contained in "Trancoa Methods for 
Evaluating Silicon”. Write today for a copy.

trancoa
312*326 Ash Street, Reading, Massachusetts

Tel. REading 2-3900



SYNTHETIC
SAPPHIRE

SUPPORTSHELIX

Lind«

The bifilar helix and electron gun 
structure of this backward wave 
oscillator tube are supported by 
sapphire rods, The tube was de
veloped and built at the Electronics 
Research Laboratory, Stanford 
University, and operates from 500 
to 1000 megacycles at 100 watts.

Single crystal synthetic sapphire rods are being 
used as support members for TWT helices and elec

tron gun structures.
Sapphire offers flexural strength at elevated tem

peratures, excellent dielectric properties, small
diameter rigidity, strength at elevated temperatures, 
low-loss characteristics, zero porosity, and economy

In addition to rods, single crystal sapphire is avail
able in the form of windows and domes for micro
wave and infra-red systems. Special sapphire shapes 
for custom applications can be obtained.

Other single crystals, such as ruby and doped 
titania for maser amplifiers are available. LlNDE also 
supplies single crystal yttrium iron garnet, for solid

state devices.
For further data, write to Linde Company, Division 

of Union Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. In Canada: Linde Company, 
Division of Union Carbide Canada Limited. Address 

Department

NEW PRODUCTS

Rectifier Assemblies
Use printed circuits

This series of printed circuit sili 
con rectifier assemblies are available 
for single- and three-phase powei 
supply applications, in half-wave 
doubler, center tap and bridge cir 
cuits. The rectifiers are hermetically 
sealed and will operate up to tern 
peratures of 150 C. Basic ratings are 
up to 3 amp de, 800 v in a single 
phase assembly, and 4.5 amp de in 
three-phase assemblies. Higher volt
ages and currents may be obtained 
by putting the rectifiers in parallel 
or series.

International Telephone and Tele
graph Corp., Components Div., 
Dept. ED, Clifton, N.J.
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Thermocouple Tubing
Ceramic

This ceramic thermocouple tub
ing is available in sizes down to 
0.03 OD. The alumina body shows 
a boron content of less than 9 ppm; 
cadmium, less than 10 ppm; and 
hafnium, less than 80 ppm. Various 
types and shapes are available, in
cluding single and multi-bore.

Saxonburg Ceramics, Inc., Dept. 
ED, Saxonburg, Pa.
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Relay
Has 2 mw sensitivity

Designed for low power input 
circuits where available current is at 
a premium, the series 300 Microamp 
relay has a 2 mw sensitivity. It is 
field adjustable to handle currents 
up to 3 amp at reduced sensitivity 
and may be applied in high speed 
keying, remote control, or battery 
operated devices. It has a plastic 
dust cover and mounts on two 0.196 
in. clearance holes on 2-1/8 x 2-1/8 
centers.

Kurman Electric Co., Dept. ED, 
191 Newel St., Brooklyn 22, N.Y.
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Time Delay Relays
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Transistorized
Designed for use in printed circuits, each of 

these four transistorized time delay relay weighs 
2 oz and measures 1.25 cut in. Time delays range 
between 0.05 sec and 90 sec; an increase in size 
will allow time delays to 950 sec. Accuracy is 
between ±5% and ±20%. Operating voltages are 
18 to 50 v de. Maximum power required is 50 ma, 
insulation resistance is 1000 meg, and life is 
100,000 operations at rated contact load. The 
temperature range of the units is —55 to +71 C. 
Types 50-089 and 50-093 have straight pin termi
nations; types 50-087 and 50-091 employ hook 
pins in a glass hermetic header. The contacts for 
each type are rated at 2 amp.

Hydro-Aire Co., Electronics Div., Dept. ED, 
3000 Winona Ave., Burbank, Calif.
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Static Inverter

ngineering SUPERIORITY
TELEVISION

COMPUTE

SUPERIOR REUABIUTT
into . ..

ElTHenco
QUALITY MATERIALS • PRODUCTION INTEGRITY • “BUILT-IN” RELIABILITY A FACT! 
UNSURPASSED PERFORMANCE PROVED IN EXHAUSTIVE LIFE TESTS!
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Supplies 100 va
Model W1298-2 static inverter supplies 100 va 

of 3 phase ac power at 115 v per phase. The out
put frequency is 400 ±2 cps, with a maximum 
distortion of 5% at any load. Efficiency of the in
verter is more than 70% with a phase balance of 
120 ±5 deg. Designed to be cooled by radiation, 
it is capable of operating at altitudes in excess 
of 100,000 ft without special cooling considera
tions. The inverter weighs 8 lb and measures 
7-3/4 x 4-1/2 x 4-1/2 in. MIL-1-7032 specifica
tions are met.

Electrosolids Corp., Dept. ED, 13745 Saticoy 
St., Panorama City, Calif.
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Pressure Switch

El Manco's advanced engineering vision ... its rigid adherence to use of the finest 
grade materials ... its complete and exhaustive "Debugging" Tests . . . make 
El Menco Dur Micas the unchallenged leaders in capacitor reliability.
Only the highest-quality materials, only the finest India Ruby Mica films, pretested 
to have the highest insulation resistance, greatest dielectric strength, 
lowest dissipation factor, are used.
El Menco's dominance in reliability has been proved beyond a doubt through 
"OPERATION DEBUGGING" — the removal of early failures by subjecting mica 
capacitors to a short life test at elevated voltage and temperature . . . DM30, 10,000 MMF, 
"Debugged" El Menco Dur-Mica Capacitors, subjected to 257,000 hours of life at 
85°C with 100% of the rated DC voltage applied turned in a computed record reliability 
performance of APPROX. 0.6% CUMULATIVE FAILURES OR ONLY I FAILURE 
PER 43 MILLION UNIT-HOURS!
El Menco Dur-Mica Capacitors have proved their powerful performance under 
accelerated conditions of I/a times rated voltage at ambient temperatures of 125 C 
and I5O°C— proving longest life, greatest stability, finest performance.

DM15, DM16, DM19, DM20, DM30, DM40, DM42, DM43-perfect for extreme minia
turization; ideal for new miniatured designs and printed wiring circuits. New-"hairpin" 
parallel leads insure easy applications. El Menco Dur-Micas meet and exceed all humidity, 
temperature and life requirements, including military specs.

Write for 
FREE sample 
and catalog
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Has only one moving part
Having only one moving part, model 655 pres

sure switch can be used to perform electrical 
control functions at required altitudes or pressure, 
to detect loss of pressure in hermetically sealed 
electronic equipment or in aircraft cabin pressure 
and oxygen demand systems. The temperature 
range is —65 to +150 C and the pressure range 
setting is 2 to 14.7 psia. The proof pressure is 0 
to 35 psia; higher pressure may be ordered. Con
sistent performance is maintained at 0.2 amp, 
maximum at 28 v. The switch has two metal 
contacts in an evacuated hermetically sealed 
chamber; a thermo-setting plastic housing is used. 
It weighs 2.2 oz without bracket and 2.7 oz with 
bracket.

Bendix Aviation Corp., Friez Instrument Div., 
Dept. ED, Baltimore, Md.
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on your 
firm's letterhead.

ElIRenco
jccoowifr

□ men

EHUenco
FROM GIANT COMPUTERS TO TINY TRANSISTOR RECEIVERS TO 
COMMUNICATION EQUIPMENT ON LAND, SEA AND IN THE AIR . . 
EL MENCO DUR MICAS DO THE JOB BEST!

THE ELECTRO MOTIVE MFG. CO., INC.
Manufacturers of El-Menco Capacitors

WILLIMANTIC CONNECTICUT
• molded mica e dipped mica * mica trimmer* dipped paper
• tubular paper • ceramic • silvered mica Rims • ceramic discs

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers ond Distributors in the U.S. ond Conoda 
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new MINIATURE 
SWITCHING COMMUTATORS

Now, from Airflyte Electronics, comes light
weight, miniature switching commutators 
featuring low noise, low torque, long life and 
angular accuracy of 10 minutes of arc. Available 
either motor driven or hand detented, they meet 
MIL Specs. 6400 and 5272.
Ideal for programing, data processing, selecting, 
telemetering, high-speed sampling, analog
digital conversion, sync, drives, multi-pole and 
multi-throw switches and sinusoidal switches.

Write for Catalog #AE-16.
ELECTRONICS COMPANY

Nu U 535 Avenue A. Bayonne, New Jersey
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specify...
G-E KSR* 

TANTALYTIC* 
CAPACITORS

ratei

• Are up to 50% lighter, 30% smaller 
compared with lower microfarad units 

id for 125C.

for computer, missile, radar, and air
borne electronic equipment.

e Provide high microfarad ratings in 
cases of nominal size and weight with
out loss of quality or reliability.
e Offer voltage ratings to 150 volts d-c 
from — 55C to 4-85C; to 100 volts for 
125C operation.

SPECIFYING INFORMATION on G.E.'s 
complete Tantalytic line is available from 
your nearest Apparatus Sales Office, or 
write for GEA-6766A, to General Electric, 
Section 449-11, Schenectady 5, N. Y.
•Roghtorod Trademark of Control E Ite trie Co.

GENERAL Í ELECTRIC
CIRCLE 448 ON READER-SERVICE CARD
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NEW PRODUCTS

Miniature Slip Ring Assemblies

Handle 12 to 100 circuits

Available in miniature and subminiature sizes, 
these cartridge-type slip ring assemblies operate 
from —65 to +350 F and comply with MIL-E- 
5400C. Noise levels are kept below 50 pv. The 
miniature units, under 2 in. long with 0.499 to 
0.75 diam, are rated 1 to 3 amp and handle 12 
to 100 circuits. The subminiature units, under 
1 in. long with 0.249 to 0.499 diam, are rated 0.5 
to 2 amp and handle 12 to 50 circuits. Rotors of 
both series are double bearing mounted.

Slip Ring Company of America, Dept. ED, 
13000 S. Avalon Blvd., Los Angeles 61, Calif.
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Modular Control System

Transistorized
Consisting of a transistorized preamplifier, 

power amplifier, and module case, this modular 
control system has no moving contacts or relays. 
Circuitry for the preamplifier and the power am
plifier is mounted in a compact chassis which can 
be slid in or out of the standardized module case 
by means of a connect-disconnect plug. Three in
put channels enable the preamplifier to be used in 
a control system having an input command, and 
rate and feedback loops. Power amplifiers drive 
ac and de servo motors at up to 200 w. The pre
amplifier has a chassis operating temperature 
range of —55 to +71 C with an option to 120 C. 
Gain for 1 input is 200; for 2 inputs, 125; and for 
3 inputs, 100. Power output is about 50 mv. The 
power amplifier operates in the same temperature 
range and has 25 w continuous power output or 
50 w peak for lower load resistance. Gain is 11.

Airborne Accessories Corp., Dept. ED, 1414 
Chestnut Ave., Hillside 5, N.J.

CIRCLE 450 ON READER-SERVICE CARD

ESNA CLINCH NUT 
HANDBOOK

Here’s a brand new de
sign manual giving full 
information on ESNA’s 
line of self-locking clinch 
type Elastic Stop® nuts. 
The manual covers such 
points as:

Applications

Design Features
New Flush mounting Types
Insertion methods
Correct part selection
Plus: Materials, finishes and 
complete dimensional data

SEND TODAY for your copy.
Write Dept. S19-957, Elastic

Stop Nut Corporation of America, 
2330 Vauxhall Road, Union, New Jersey.

This new flush mounting, miniature 
ESNA Clinch nut is easily installed by 
a simple flaring operation—becomes 
a permanent fastener. actual size

ELASTIC STOP NUT CORPORATION 
OF AMERICA
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TYPE 405
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TYPE 205A1-2: 100 be 
te 15 me. 0.05* accu
racy, direct reading In 
us, 0.01 volt sensitivity.

TYPI 2055t 15 me to 
500 me, 0.05* er 1% 
accuracy, sensitivity 20 
microvolts with exter
nal receiver, direct 
reeding in mus.

TYPI 202: Sensitivity 
1* full scale or 0.04 
volt rms: 20 cps to 150 
he: 0.02* or 2% accu
racy; 100 he to 500 me 
with probe, accuracy 
±3%.

PHASE METERS
1 CPS to 500 Megacycles 

0.05 Degree Accuracy 
20 Microvolt Sensitivity 

Full Scale Sensitivity 
of 1 Degree

ECTRONICS LAB., Inc 
249 259 TERHUNE AVENUE 

PASSAIC NEW JERSEY

TYPE 405 SERIES: Di
rect reading in de
grees, no adjustment, 
0.3 volt to 70 volts, 
0.25° accuracy.

405 - 8 cps to 100 kc. 
405L • 1 cps to 20 kc. 
405H - 8 cps to 500 kc.

!
Cll 

HEC



ANNOUNCING . . .

COMPLETE

FAMILY

Corona Test Set

Output is 0 to 10 kv rms
Model CT10-0.2 corona test set has a continu

ously adjustable output of 0 to 10 kv rms at 0.25 
kva. The unit includes a three-scale kilovoltmeter 
at output terminals and a three-position scope 
sensitivity switch. It has zero start provision on 
powerstat output control. It measures 22 x 16 x 15 
in. and weighs 60 Ib. This unit may be used on 
transformers, bushings, terminals, and short 
lengths of cable. It may also be used for dielectric 
breakdown tests without disconnecting the sample 
being tested for corona. It conforms to military 
specifications.

Peschel Electronics, Inc., Dept. ED, Towners, 
Patterson, N.Y.
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SILICON
REGULATORS
10 to 200 VOLTS

FEATURES:

1 watt

• High reliability
• Hermetically sealed welded case
• Small size
• Low dynamic resistance

3 watt

1 50 mW

Rectifiers of all types available 
We invite your inquiry

IO watt

Operational Amplifier

Chopper stabilized
Model D6 chopper stabilized, medium gain, 

wide-band dc amplifier is designed to simplify dc 
and ac signals and to provide power to drive di
rect-writing oscillographs. It has ten fixed gain set
tings from 1 to 1000, continuously variable gain 
control, and an input impedance of 100 K. Posi
tive and negative overload indicators are included. 
Impedance matching of loads as low as 20 ohms 
with output of 100 ma is provided with model 
D7 high current amplifier. Model D6 is available 
in single amplifier units or in modules of six and 
eight amplifiers for standard rack mounting.

Photron Instrument Co., Dept. ED, 6516 De
troit Ave., Cleveland 2, Ohio.
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Square Root Circuit

Has accuracies of ±1%

I AMERICAN
I SEMICONDUCTOR CORPORATION 
j 1418 W. Cortez

Chicago 22. Illinois
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These square root diode circuits have accura
cies of at least ±1% of output with an input volt
age of 1 to 100 v. The frequency response is from 
dc to 30 kc, 3 db point. Input impedance is 
greater than 100 K and load impedance is 1 meg 
or greater. A bias voltage of 12 v dc with current 
drain of under 10 ma is required. These circuits 
have applications in control and instrument sys
tems for such purposes as extracting square roots 
or logarithms. When used in the correct feedback 
circuit of dc amplifiers, they perform inverse func
tions.

Plug-In Instruments, Inc., Dept. ED, 1416 
Lebanon Rd., Nashville 10, Tenn.
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Now! A higher reliability factor in printed circuits

ALTORI

a new and distinctively different 
finish on TAYLOR copper-clad 
laminates that accepts all

acid resists uniformly
Something new and distinctively different has been 
added to Taylor copper-clad laminates — a finish 
that accepts all types of acid resists uniformly. High 
fidelity in printed circuit reproduction is assured. 
Circuits can be of consistently higher quality and reli
ability, no matter how critical the design. For com
plete details about Taylor copper-clad laminates and 
samples, write Taylor Fibre Co., Norristown 48, Pa.

LAMINATED PLASTICS VULCANIZED E/BPE

149
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lifelong 
association 

with 
quality

Lavoie test instruments are known and relied upon right 
around the world. Superlative design, consistent reliability 
and the industry’s prime order of accuracy are the 
ingredients which continue to stamp all quality 
instruments bearing the Lavoie name.
Here are four representative units, each of which 
invites your trial and the beginning ... or continuation ... 
of a lifelong, rewarding association with the 
Lavoie standard of quality.

LA-302 ROBOTESTER
Provides the immediate profits of 
the automated approach to volume 
testing as well as for unique in
dividualized test programs. High
speed sampling, go/no-go indica
tion, with digital readout of fault 
isolation.

♦♦♦ è

LA-20W SPECTRUM ANALYZER
Features 1 to 44 Kmc range in 
one instrument, selection of square 
law, linear or log detection, 10-KC 
resolution at 3 do points, regulated 
filament and plate supplies. Unit 
illustrated is only one of a full 
line of spectrum analyzers.

CIRCLE 479 ON READER-SERVICE CARD
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MORGANVILLE, NEW JERSEY

LA-90 FREQUENCY STANDARD
New design approach to crystal 
oven thermal regulation permits 
frequency stability of 1 part per 
10* per day at low cost, in small 
package. Oven temperature stabil
ity of 0.01%. Output frequency 
(basic LA-90 unit): 1 me, 5 me, 
100 kc, 10 kc, 1 kc.

LA-70A FREQUENCY METER
Frequency measurements from 20 
me to 3000 me with .0001% ac
curacy. Oven-controlled crystal 
oscillators, direct dial reading and 
light in weight for ease in port
ability. IdealTy qualified to accom
modate stringent FCC communica
tions requirements.

Technical literature describing these units in detail is available on 
request. Detailed technical data may also be supplied on a selection 
of Pulse Generators, WWV Receivers and Crystal Ovens and a diversi
fied line of quality test equipment for laboratory and plant.

HR

NEW PRODUCTS
Indicator Lamp

Draws under 50 ma at 1.3 v
This microminiature incandescent indicator 

lamp operates directly from the output of a tran
sistor. It operates at less than 1.5 v and draws less 
than 50 ma. This lamp is 0.110 in. long and 0.050 
in. in tliam, with two platinum leads extending 
from one end. Applications include computers 
and military electronic devices where size and low 
current are important.

Minitron Components Corp., Dept ED, 67 Illi
nois Ave., Paterson, N.J.
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Recorder

Has up to eight channels
This instrument is used to record any electrical 

variables on up to eight channels. The oscillogram 
is transported on a belt along the top of the read
out table allowing the operator a full and undis
turbed view of almost three feet of record. A time 
stamp prints the year, month, day, hour, minute, 
and tenths of a minute at preset intervals. The 
oscillogram width is up to 12 in.; its speed is from 
1 to 50 mm per sec.

Gerber Scientific Instrument Co., Dept. ED, 89 
Spruce St., Hartford 1, Conn.
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Silicon Rectifiers

High power
The series N, S, and M high power silicon recti

fiers have basic ratings of 150 amp, up to 600 piv; 
250 amp, up to 600 piv; and 400 amp, up to 400 
piv, respectively. These ratings apply at a case 
temperature of 150 C. The units have low forward 
drop, and low reverse leakage. Uniformity is as
sured through the use of advanced diffusion proc
esses, and high reliability results from conformity 
to stringent military and industrial specifications.

International Telephone and Telegraph Corp., 
Dept. ED, Clifton, N.J.
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Precision Potentiometer

Has a 1/2 in. diam
These precision potentiometers have 1/2 in. 

diam. Called the RP35 series, they have stainless 
steel pressure-sealed cases and stainless steel 
pushrods. Designed for missile actuator applica
tions, they are available in strokes up to 8 in., 
with resistance values from 500 to 20,000 ohms 
per in. The units are able to withstand tempera
tures from — 65 to 400 F.

Humphrey, Inc., Dept. ED, 2805 Canon St., 
San Diego, Calif.
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ELECTRONIC

NEW USES 
for

STRAITS

VLL<
A modern metal for 

science and industry

A giant 55-gal. tin can is be
ing successfully used to pack and ship 
fruit and vegetable concentrates. It 
might even replace the conventional 
No. 10 size tin can which has for so 
long supplied the food remanufactur
ing market. Lining is of electrolytic tin 
plating. A special centrifugal spray 
process permits application of enamel 
over the tin-plate.

Corrosive attack under severe 
atmospheric conditions is a serious 
problem now solved by two tin alloy 
coatings. A 75 tin-25 zinc coating has 
been used with considerable success 
on hydraulic brake parts and landing 
gear equipment. 25 tin-75 cadmium 
coated on reciprocating engine parts 
overcomes low corrosion resistance of 
normal steels.

m( 
thi 
str 
ist
Fc 
tic 
res 
an

Organotin compounds, such 
as dibutyl tin dilaurate, are added as 
stabilizers to vinyl plastic sheet to 
make it heat- and light-resistant when 
used as windows.

A tin-plate printing machine 
handling 4-color work is reported by 
a British firm. It will inexpensively 
print full-color labels directly onto all 
sizes of cans up to one gallon in a 
single operation. The labels will with
stand great extremes of temperature.

Write today for more 
data on these items or 
lor a free subscription to 
TIN NEWS—a monthly 
bulletin on tin supply, 
prices and new uses.

The Malayan Tin Bureau
Dept. 12D, 1028 Connecticut Ave., Washington 6, D C.
CIRCLE 484 ON READER-SERVICE CARD
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Electrical Heat Control

Handles 300 to 3000 w

LAFAYETTE RADIO
Complex Wave Analyzer

Resolves harmonics from 0.5 cps to 15 kc

CIRCLE 487 ON READER-SERVICE CARD

Input Conditioning Module

For data acquisition systems

CIRCLE 489 ON READER-SERVICE CARD

BOSTON 10, Mass. 
110 Federal St.

HU 2-7850

NEW YORK 13, N. Y. 
100 6th Ave. 
WO 6-5300

»au 
DC.

RD

959

more 
ems or 
»tion to 
nonthly 
supply. 
;es.

• Exceptionally High Accuracy
• Extremely Low Noise

PLAINFIELD, New Jersey 
139 W. 2nd St.

PL 6-4718

TECHNOLOGY
569 Main St. 
Acton, Mass. 

COlonial 3-7711

such 
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to all 
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with- 
ture.

INSTRUMENT CORP.
P. O. Box 3941 

No. Hollywood, Calif.
POplar 5-8620

FEATURES:
• Complete Hermetic Seal
• Infinite Resolution
• High Temperature Operation
• Long Life

IMFR 2

NUW
Tl MOLDED PRECISION 

FILM RESISTORS

is be- 
1 ship 
es. It 
tional 
or so 
ictur- 
tic tin 
spray 
lamel

NEW 
MIL-R-10509C!

IMMEDIATELY AVAILABLE 
OFF-THE-SHELF FROM

This electrical heat control, designated Hott- 
Watt, is available in a range of 10 capacities from 
300 to 1500 w for 110 v circuits and in 10 capaci
ties from 600 to 3000 w for 220 v circuits. Full 
load flows through the circuit at all times, is shut 
off completely at a fixed temperature level and 
stops immediately with a drop of 0.5 deg F. No 
external probe or thermo sensing device is re
quired. The unit includes fuse protection pilot in
dicating light, and is cabinet mounted.

Industrial Steam Equipment Co., Div. of Indus
trial Shoe Machinery Corp., Dept. ED, 5 Gaston 
St., Roxbury 21, Mass.
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Your Authorized 
TI Distributor

evere 
;rious 
alloy 
g has 
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You are assured dependability and 
stability in your precision circuitry 
when you order Texas Instruments 
molded precision film resistors — 
they meet and exceed the new, more 
stringent requirements of character
istic B of Mil-R-10509C.
For new design and current produc
tion, order TI precision molded 
resistors from Lafayette Radio, your 
authorized TI distributor.

AVAILABLE FROM STOCK NOW!
i/8-w RN60B 
y4-w RN65B 
1/2-w RN70B

Order TI resistors, or any of TI’s 
complete line of semiconductors 
and components, in the following 
quantities at factory prices:
Carbon film resistors, 1-999; 
sensistor silicon resistors, 1-499; 
tan-Tï-cap tantalum capacitors, 
1-99; silicon and germanium tran
sistors, silicon diodes and rectifiers, 
1-999.

Model 1053 wave analyzer reduces, in real time, 
a complex electrical wave to the information nec
essary to produce a time series of power plots. 
This unit is capable of resolving harmonics from 
0.5 cps to 15 kc. Internal timing is provided, but 
if the system is used with a recorder, the unit can 
be synchronized with external sync pulse. The in
put attenuator amplifier varies the input sensitiv
ity from 1 mv to 100 v peak-to-peak.

Briggs Associates, Inc., Dept. ED, 10 DeKalb 
St., Norristown, Pa.

JAMAICA 33, N. Y. 
165-08 Liberty Ave. 

AX 1-7000

This transducer input conditioning module for 
data acquisition systems is used with any type of 
resistance transducer containing one, two, or four 
active arms. Called model 6-200B, it provides the 
means to calibrate out the effects of long input 
cables. It can be used with four- to eight-wire 
input cabling systems. Balance potentiometers are 
fitted for servo gun balancing; when used with 
servo gun and amplifier, a null of ±10 pv may be 
obtained.

B & F Instruments, Inc., Dept. ED, 3644 N. 
Lawrence St., Philadelphia 40, Pa.
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NEW 
CATALOG
of the most 
complete line of 
potentiometers 
— available upon 
request

NEWARK 2, New Jersey 
24 Central Ave. 

MA 2-1661
151

NEW PRECISION VARIABLE 

RESISTOR with no sliding wiper 
By

These Rotary Metallic Film 

Potentiometers 

are the perfection of years of 

research and development

Super 
reliability 
is inherent 
through 
unique 
manufacturing 
techniques

A patented compression contact eliminates the wear 
or friction caused by usual wiper contacts. A precious 
metal capsule contact provides dependable long life 
operation. T he deposited metal film resistance element 
is encased and hermetically sealed. The ultimate in 
craftsmanship is employed in the manufacture to 
produce a potentiometer unparalleled for perform
ance. T his new concept of design makes possible 
super reliability under the most severe environmental 
conditions such as those encountered in airborne, 
missile and satellite applications.
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CARRIER FREQUENCY: 30 to 5 
Xtal CONTROLLED IF: 
FM DEVIATION:
△ FREQUENCY: 
RF OUTPUT: 0.025
STABILITY

c, 118 to 185Mc, 450 to 470Mc 
290Kc to 16Mc

3.5 and LOKc or to order 
Calibrated to lOOkc 

10,000 >V; high output lOOmV 
0.002% per 10 minutes

$650Model
1064/2

MARCONI MARKET RESEARCH...
...produced this FM Signal Generator for the 
MOBILE RADIO Industry. It covers RF, IF and AF, 
has excellent stability, quick warm-up and calibrated 
△ frequency control. This inexpensive field 
instrument has Lab. Standard performance.

All Marconi Instruments 
can now be leased

NEW PRODUCTS
Power Supply

Transistorized
This 1000 w power supply is transistorized and 

has a continuously variable output of 0 to 600 v de. 
The input is 115 v ac at 60 cps. For load variations 
from zero to full load and input line variations of 
±10%, the output regulation is within 0.01%. 
Ripple is less than 3 mv rms. Maximum drift is 
0.1 v over an 8-hr operating period. Made for use 
in ground support and checkout equipment, the 
unit has standard rack-console type construction.

Aerolab Development Co., Semiconductor Sys
tems Div., Dept. ED, 330 W. Holly St., Pasadena, 
Calif.
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THIS CARD 
IS AN ADDED 
SECRETARY

•CM«
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9 
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NEW... DIRECT-READING 
TRANSISTOR TEST SET 

MEASURES
(3 in ranges of 0 to 30/100/300

{¡,l 5 0.5 to 20 K at 1 KC 

lco 0 to 50 microamperes 

le 0 to 3/10/30 milliamperes

Amplifier

input impedance is 1600 meg
Designed for use with crystal type transducers, 

type 6000 amplifier has an input impedance of 
1600 meg and an output impedance of 150 ohms. 
Frequency response is 1 cps to 1 me, outut voltage 
is 60 v peak-to-peak and output current is 2 ma 
peak-to-peak. The rms noise level when referred 
to the shorted input is 40 [iv. Power requirements 
are 115 v, 60 cps. The unit measures 7 x 9-1/4 x 
13 in.

Columbia Research Laboratories, Dept. ED, 
MacDade Blvd., & Bullens Lane, Woodlyn, Pa.
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Quickly and accurately the new 
Metronix Model 545-B Transistor Test 
Set measures all the essential parameters 
of transistor performance and gives a 
direct presentation of the test data.

This versatile instrument can be oper
ated either on its own 5.2-volt collector 
voltage supply or on any externally sup
plied potential up to 50 volts DC . . . 
can accommodate a wide test frequency 
range of from 200 cps to 50 kc . . . has 
an output jack to permit oscilloscope dis
play of AC collector waveforms. And it’s 
fully protected against meter overload.

Price $225.00, f.o.b. factory.
Call or write for Specification Sheet No 545-B

A SUBSIDIARY OF
ASSEMBLY PRODUCTS, INC 

Chesterland 17, Ohio •.a. aos*

Cavity Filter

Available from 400 to 2000 me
Model 410 cavity filter is available for any fre

quency in the 400 to 2000 me range. It is tunable 
over a limited range of 3 to 10% depending on 
center frequency. Response curve and bandwidth 
are about the same for any pass frequency. Power 
is 20 to 50 w, according to pass frequency; inser
tion loss is 1 db. The unit has a 3 db bandwidth 
over 8 me and a 30 db bandwidth over 60 me. It 
is airtight and will withstand shock, vibration, 
and temperature extremes. It measures 3 x 3 x 
5-1/2 in. and weighs 28 oz.

Adams-Russell Co., Inc., Dept. ED, 200 Sixth 
St., Cambridge 42, Mass.
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Like a good secretary. Electronic 
Design's reader service card works 
quickly and efficiently to obtain 
the information you request. 
Cards now bear Air Mail pre
paid postage for western areas, 
but even more important, your 
requests are forwarded to adver
tisers within One Day of Re
ceipt. Special pre-typed labels 
also help to cut down the time 
required to get the daki you want 
in the mail and on its way back 
to you.

Another Improved Reader Service 
. . . Only Available in

ELECTRONIC DESIGN 
a HAYDEN publication

New York • Chicago • Los Angeles 
London
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152 ELECTRONIC DESIGN - September 30, 1959 ELEC



NEWTON MULTI-CHANNEL ELECTRONIC SWITCH

’vice

GN
MANCHESTER, CONNECTICUT
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ANOTHER ACHIEVEMENT IN
OPERATIONAL DIGITAL BY NEWTON
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Special Purpose Wire
gl phosphor bronso gW

BERYLLIUM 
COPPER 

Silvern«« •

ALUMINUM

ni-clad-ti
NKKH CLAD no* plo’rd TITANIUM WIRt

FOR 
CERAMIC-TO-METAL 

BRAZING

• OTHER NON-FERROUS
Consider WIRE and th« importane« of its function 
in your product. Whether a highly engineered appli
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could mean success or failure during crucial 
test, 
round a flat — square ■ half-round —' 

Precision gauge« from % to .002. Close tolerances held.

SPRING WIRE-WIRE FOR INSTRUMENTS
ELECTRONICS-STRAND FOR WIRE ROPE AND
BRAIDED APPLICATIONS-MANDREL WIRE
WIRE FOR FORMS —RIVETS
STAPLING

Send for descriptive folder.

LITTLI FALLS ALLOYS
INCOKPORATID 

tie CeMwvN Av«n«m ■ Retene« I, N. J.
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DISPLAY 4 WAVE FORMS SIMULTANEOUSLY 
ON A SINGLE CHANNEL OSCILLOSCOPE
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time 
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jack

MODEL ES-141

The NEWTON ELECTRONIC SWITCH (Model 
ES-141) accept* 4 independent signals and 
sequentially connects them to a single output in 
a four way display on a single channel 
oscilloscope. Variations of the basic unit can be 
made to provide for simultaneous display of 
any number ot positions — the number limited 
only by total sampling time available.
Compact, light-weight transistorized 
model for air-borne applications - । e 
FOR COMPLETE INFORMATION, 
WRITE TODAY FOR DATA SHEET

Transistorized model 
10 times smaller 

than Model E S-141
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Potentiometers

Linearity is about ±0.2%
These cylindrical rectilinear potentiometers 

have about ±0.2% independent linearity and high 
resolution. Shock, acceleration, and vibration re
sistance are over 50 g without opening or dis
continuity. Models 3091, 3090, 3080, 3258, 3257, 
3254, and 3255 are available with single or dual 
elements and stroke from 2.5 to 10.

Markite Products Corp., Dept. ED, 155 Waverly 
Place, New York 14, N.Y.
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Hybrid Garnet

Microwave type
Type M-062 hybrid garnet has microwave ap

plications over a frequency spectrum of 4000 meg 
to several hundred megacycles. The line width is 
30 oersteds at X band, the saturation moment is 
670 gausses, and the Curie temperature is 180 C. 
It has the usual loss factor required of microwave 
ferrites. Standard sizes are 6 x 1 x 0.5 in., 6 x 0.5 x 
0.45 in., and 6 x 0.5 x 0.25 in.

Motorola Inc., Solid State Electronics Dept., 
Dept. ED, 3102 N. 56th St., Scottsdale, Ariz.
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High Voltage Test Sets

Have both ac and dc output
The KS series of high voltage test sets have both 

ac and dc output with separate kv meters for dc 
and ac, and a common ac-dc current meter. Other 
features include simple control circuitry with main 
switch, pilot-light and hi-speed circuit breaker, 
continuously adjustable output, and current meter 
in ground lead. The meters are 4-1/2 sq in. Model 
KS2-50 is available with 0 to 2 kv at 50 ma and 
model KS50-40 with 0 to 50 kv at 40 ma, with 
2 kva max capacity.

Peschel Electronics, Inc., Dept. ED, Patterson, 
N.Y.
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Dual Centrifuge

Rotary type
Model DC-3 dual rotary centrifuge generates 

sinusoidal accelerations at frequencies from 0 to 
20 cps. The unit consists of a small satellite table 
mounted on a large turntable; the angular velocity 
of the turntable is zero while it orbits around the 
main spindle. The radial displacement of the satel
lite table relative to the main spindle is 0 to 12 in. 
The range of steady accelerations is 0 to 500 g. 
Rated load of the satellite table is 2-1/2 lb and 
rated load of the main turntable is 5 lb at each of 
2 stations.

Schaevits Machine Works, Dept. ED, Pennsau- 
ken, N.J.
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Applied Research ine.
WIDEBAND RF

AMPLIFIERS
40 to 1500 mcps

Low noise figure Low power drain
Minimum size and weight • High gain

I YPE HFW AMPLIFIERS are now available for operation 

in the 600-1500 mcps range, with bandwidths of 100 to 
more than 400 mcps in the upper ranges. These augment 
the extant Applied Research amplifiers, which provide for 
operation in the 40-600 mcps region.

ARI Amplifiers are used as part of receiving systems in 
antenna preamplifiers, multicouplers, and high frequency 
IF amplifiers, where faithful reproduction of signals and 
amplification over a wide band of frequencies are required. 
The low noise characteristics of these equipments result in 
a dynamic range of greater than 60 db.

Applied Reseerch ine.
76 South Bayles Avenue, Port Washington, N Y

TYPICAL PERFORMANCE CHARACTERISTICS
Model HFW-5070-3 HFW-77100-3
Frequency range 500-775 mcps 775-1000 mcps
Gain Greater than 30 db Greater than 30 db
Noise Figure 6 to 8.5 db 8.0 to 9.5 db
Peak to valley ratio Less than 1 db Less than 1 db
Zin — Zout 50 ohms 50 ohms
VSWR Input Less than 1.5 Less than 1.5
VSWR Output Less than 1.75 Less than 1.75
Anode drain 200V at 60 ma 200V at 60 ma
Filament drain 6.3V at 2.1 amps. 6.3V at 2.1 amps.

Write for further information



DESIGNING YOUR FUTURE

Of 
Teaching 

Engineering
Not every expert engineer is an expert instructor. .And here is why —

Joseph Leeb swings into action as a teacher.

When he isn’t working as a project engi
neer (Bulova Watch Co.), spending time in 
Paramus, N.J., with his family (wife, three 
boys) or pursuing one of his hobbies (ama
teur radio station W2WYM photography, 
writing, gardening, house construction), 
Joseph Leeb may be found practicing what 
he preaches in this article. He teaches radio 
and television repair in the Paramus Eve
ning Adult School.

Nor is this his first venture into teaching. 
During World War II he instructed in elec
tronics in the War Industries Training Pro
gram. Besides an EE degree from Polytech
nic Institute of Brooklyn he holds a diploma 
from the Vocational Teachers Training Col
lege, University of the State of New York.

At Butova’s plant in Jackson Heights, N.Y., 
Mr. Leeb designs equipment for testing elec
tronic components, trains personnel in the 
use of production test equipment and sets up 
inspection requirements for quality control.

A BRILLIANT ENGINEER was assigned by 
a company to teach a course in servomecha

nisms. The choice seemed to be a natural: not 
only had the specialist attained an outstanding 
record, but word of his achievement had spread 
to his co-workers in the plant. He commanded re
spect. Company officials were pleased when 
nearly a hundred junior engineers registered for 
the course.

Excellent facilities were provided for the class
room, including an amplifier for the instructor’s 
flawless diction. As classes progressed, however, it 
became apparent that something was radically 
wrong. Some students found the instructor’s con
cepts hard to understand. Others understood, but 
not without difficulty: they had to consult refer
ence books and other outside sources to keep 
abreast of the lessons. Some merely found the 

company expert boring. Students dropped out.
Toward the end of the course, the instructor 

announced that he would give a written examina
tion at the following session of the class. Only 
seven students showed up for the test. Five left 
after reading the questions, and only one of the 
two who took the test handed in his paper.

The instructor was chagrined, the company em
barrassed. But the lesson would be clear to any 
educator: outstanding engineers—or specialists in 
any non-educational field—do not necessarily make 
outstanding teachers. Some* persons have great 
stores of knowledge but cannot convey it clearly 
to anyone else. Others with limited knowledge 
and a knack for filling in the gaps can teach and 
inspire their fellow men. The critical determinant 
is not knowledge of the subject alone but knowl
edge also of teaching.
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What A Good Teacher Does

The capable instructor knows the 
established principles of learning and 
applies them in the classroom. Among 
his methods, he:

■ Establishes clear goals that he in
tends to reach through his instruction.

■ Molds teaching methods to facili
tate achievement of these goals.

■ Motivates the students so they are 
receptive to learning.

■ Presents the subject clearly, a step 
at a time.

■ Helps the students link new mate
rial to what is already familiar.

■ Gives extra help to students who 
are having trouble learning.

■ Repeats assignments to enable stu
dents to acquire skills through habit.

■ Keeps tabs on the progress of his 
students and reviews material that they 
have not fully grasped.

Rules for Good Teaching

There are simple general rules for good teach
ing of engineering. They can be stated as follows:

Determine the level at which the instructing is 
to be done. Is it intended for the mathematically 
inclined engineer or physicist, for the practical 
man, or for the sales engineer? Even with a 
homogeneous group, the instructor will do well 
to probe the background of his students with a 
series of carefully chosen general questions. The 
responses will prove invaluable for establishing a 
common ground for the ensuing lessons. The edu
cator’s technical term for this introductory ma
neuver is Determining the Apperceptive Mass.

Before presenting the subject, prepare the stu
dent's mind by linking the new material to some
thing he already knows. For example, if the lesson 
is on servo motors, it would be wise to begin with 
a brief review of electric motor operation. This 
step is called, logically, Preparation.

Unfold the subject step by step, beginning with 
the simple and working toward the complex. Main
tain smooth continuity between steps. Informa
tion should be elicited from the students with 
skillful oral questions; it helps, too, to have the 
responses w ritten on the blackboard by one of the 
students rather than by the instructor. Class par
ticipation is a wonderful stimulant to learning in 
this stage, called Presentation.

List applications of the newly imparted facts. 
Tell howr servo motors arc used in industry, if

TRANSISTOR

MEN

Your future advancement lies in 
Delco Radio’s Semiconductor 
Program in the fields of 
germanium and silicon 
transistors, silicon rectifiers, 
and solar cells.

In expanding its semiconductor 
line, Delco Radio offers unusual 
opportunities in research 
engineering and production. 
We are vitally interested in 
hiring men with experience in 
the following areas:

• SEMICONDUCTOR DEVICE DEVELOPMENT
We need men with experience in the techniques of semiconductor device 
development including alloying and diffusion.
We need a man with experience in the chemistry of semiconductor devices. 
We need a man with experience in semiconductor materials to lead a program 
on metallurgical research of new semiconductor materials.
We need a man with experience in semiconductor device encapsulation.

• PROCESS ENGINEERING
We need several men for production set-up and trouble shooting.

• EQUIPMENT DEVELOPMENT
We need men to develop automatic and semi-automatic fabrication equipment.

PRO6RESS = OPPORTUNITIES
Delco Radio has long been the World Leader in the production of auto 
radios and is becoming a leader in the semiconductor field. The semi
conductor applications which we see are staggering. We’re anxious 
to get more experienced personnel, and responsible positions are 
open to those who qualify.

If you're interested in becoming a member of our GM 
team, send your resume today to the attention of 
Mr. Carl Longshore, Supervisor Salaried Employment.

Delco Radio Division of General Motors
Kokomo, Indiana

CIRCLE 903 ON CAREER INQUIRY FORM
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DEVICE 
DEVELOPMENT 
ENGINEER

f CAREER
J OPPORTUNITIES

AT Tl

26,000 Tl transistors will be produced from the thin slices 
ol germanium crystal seen in the container above being 
inserted into a diffusion furnace. In circle at left, pre
cisely separated on single slice (magnified 10 times) 
are 37 of more than 1,000 transistor hearts per slice.

your future: a challenging opportunity with an industry leader

For 
immediate 

Eastern 
appointment, 

contact 
H. C. Laur 

Dept. 201-E ED 
1141 E. Jersey St. 

Elizabeth, N. J.

Now take advantage of maximum professional growth at Texas Instruments 
by participating in development of the most advanced semiconductor-component 
devices. Working with the newest facilities, take part in:

• DEVICE DEVELOPMENT Development of new devices by studies in solid-state 
diffusion, alloying of metals and semiconductors, vacuum deposition 
of metals, surface chemistry, and solid state physical measurements.

• SURFACE STUDIES Surface reactions and surface energy phenomena on 
silicon and germanium.

• ADVANCED COMPONENT DESIGN Development of new components by studies 
of deposition of thin films, electrolytic studies such as anodic oxidation 
rates and film structures.

• NUCLEAR RADIATION experiments on semiconductor materials and devices. 
With TI... receive liberal company-paid benefits, including profit sharing 
(last year 15% of base salary) ... enjoy premium living in a moderate climate 
with excellent neighborhoods, schools and shopping facilities ... work in a plant 
selected as one of the 10 outstanding U. S. industrial buildings of 1958. 
Interviews will be held in your area soon. If you have an Electrical Engineer
ing, Physical Chemistry or Physics degree and experience in semiconductor or 
related development areas, please send a resume to:

C. A. Besio, Dept. 201-ED

Texas Instruments
SEMICONDUCTOR - COMPONENTS DIVISION 
POST OFFICE BOX 312 • DALLAS. TEXAS

DESIGNING YOUR FUTURE

Key Principles of Learning

Psychologists and educators recog
nize that learning is accomplished easi
est when certain established principles 
are utilized. Here are some major ones:

■ We tend to learn best by doing.
■ We learn faster when the experi

ence gives us satisfaction.
■ We learn one thing at a time.
■ We relate new concepts to those 

we already know.
■ We are stimulated through the 

senses—hearing, sight, touch, taste, 
smell.

■ We learn when we are mentally 
and emotionally ready to learn.

■ We learn thoroughly when we un
derstand what we learn.

■ We differ in the speed with which 
we assimilate new ideas.

that is the subject. This portion of the lesson is 
called Application.

Test the students to gage the success of the 
teaching. An engineer who designs and builds a 
piece of equipment can be sure of its success 
only after testing it. I likewise the instructor must 
examine students on the salient points of the les
son. This is the Testing phase.

A Summary, written on the blackboard, com
pletes the lesson. And an assignment for the fol
lowing meeting of the class will furnish a link to 
restart the educative cycle.

Six Ways to Fail

Getting back to the brilliant engineer who con
ducted a course in servomechanisms, we now can 
say that he failed as a teacher because:

I. He made no attempt to determine the back
ground of the students in relation to the course.

2. He did not define the basic terms of the

3. He presented the subject on too high a 
plane for most students.

4. He proceeded at too fast a pace, demonstrat
ing formulas on the blackboard and erasing them 
before the students could copy them.

5. He gave too few applications of the prin
ciples he presented.

6. He did not solicit answers to questions as he 
went along. ■ ■
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ELECTRONIC DESIGN

Advancement
20

Your Goal? (Please print nit h a soft pencil or type.)

Use New Form Name Telephone

Home Address City Zone _ State
To Speed Action

Date of Birth Place of Birth Citizenship

Position Desired

Recent Special Training

J

is

Companye Title Engineei ing Specialty

0

Outstanding Engineering and Administrative Experience
□

e

Professional Societies
i

Published Articles

Minimum Salary Requirements (Optional)

936 937 93« 939 940 941 942 943 914 915 946 947 918 949925 926 927 928 929 930 931 932 933 934

USE BEFORE NOV. 11, 1959

;s 
it

Electronic Design’s new Career 
Inquiry Service form is designed to 
help engineers advertise themselves. 
This new service speeds applicants 
to the jobs they seek. It is the first 
such service offered in the elec
tronics field and is receiving high 
praise from personnel managers.

To present your qualifications im
mediately to the personnel mana
gers of companies that interest you, 
simply fill in the attached standard
ized short resume.

Study the employment oppor
tunity ads in this section, and circle 
the numbers at the bottom of the 
form that correspond to the numbers 
of the ads that interest you.

Electronic Design’s Reader 
Service Department will act as your 
private secretary and type neat, 
duplicate copies of your standard
ized resume and send them to all 
companies you may select . . . the 
same day the resume is received. 
(Electronic Design will detach the 
circle number portion of the form, 
so that no company will know how 
many numbers you circled.)

The standardized resume will 
permit peisonnel managers to in
spect your qualifications rapidly. If 
they are interested, they will get in 
touch with you directly. In the past 
much time has been lost through 
personnel-manager requests for 
resumes from applicants who proved 
ineligible.

REER INQUIRY SERVICE
After completing, mail career form to ELECTRONIC DESIGN. 830 Third Avenue. New York, 
N. Y. Our Reader Service Department will forward copies to the companies you select below.

Educational History
Dates Degree Major HonorsCollege

Employment History
City and State Dates

Mail Career Inquiry Service 
f >rm to Reader Service, Elec- 
ironic Design, 830 Third Ave., 
f ew York 22, N. Y.

Circle Career Inquiry numbers of companies that interest you
900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 91« 919 920 921 922 923 924

Use section belote instead of Reader Service Card. Do not write personal
data belote this line. This section trill be detached before processing.



PHYSICISTS

Motorola Chicago

SALES ENGINEERING—Electronic and/or Electrical
POSITIONS OPEN

ALSO
PHOENIX

MOTOROLA
X598A

CIRCLE 905 ON CAREER INQUIRY FORM

158

MUSKOGEE, 
OKLAHOMA

WAUKEGAN, 
ILLINOIS

NORTH 
CHICAGO, 
ILLINOIS

give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you

ADVANCE YOUR CAREER

. there are excellent opportunities in 
ARIZONA • RIVERSIDE, CALIFORNIA

Grow with a ‘‘Growth Organization” 
in the field of semiconductor devices

Security & progress. Fansteel offers the security but you alone will deter
mine how fast you advance. Relocation (on us) to Chicago’s beautiful 
North Shore area means suburban living at its best.

DESIGN AND PROCESS ENGINEERING—Electronic, 
Electrical, Chemical

RESEARCH AND DEVELOPMENT-Physicists, 
Chemists, Metallurgists

MILITARY
POSITIONS OPEN

...Send resume, in confidence, 
to Personnel Officer for Pro* 
fessional Employees, Fansteel 
Metallurgical Corporation, North 
Chicago, Illinois.

Radar transmitters and receivers
Radar circuit design
Antenna design
Electronic countermeasure systems
Military communications equipment 
design
Pulse circuit design
IF strip design
Device using kylstron, traveling wave 
tube and backward wave oscillator
Display and storage devices

Immediate openings. Fansteel’s rapidly moving expansion program has 
opened many new staff positions. If you’d like to have a part in history- 
making space age advancements, contact Fansteel.

CIRCLE 906 ON CAREER INQUIRY FORM
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Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence.

You’ll like living in one of the beautiful 
suburbs of the playground of the mid
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either.

2-WAY RADIO COMMUNICATIONS
• VHF & UHF Receiver • Transmitter 
design & development • Power supply 
• Systems Engineering • Selective 
Signaling • Transistor Applications • 
Crystal Engineering • Sales Engineers
PORTABLE COMMUNICATIONS
• Design of VHF & UHF FM Commu
nications in portable or subminiature 
development.
MICROWAVE FIELD ENGINEERS

Write to:
Mr. L. B. Wrenn Dept. B 
MOTOROLA, INC.
4501 Augusta Blvd., Chicago 51, III.

Experienced or graduates. Whether you have specialized experience—or 
are a recent graduate pondering your first all important move—find out 
about a career with Fansteel, pioneers, developers and producers of semi
conductor devices. These include selenium and silicon rectifiers and tan
talum capacitors which Fansteel introduced to industry in 1949.

If you’re inquisitive and like to dig deep for answers to electronic 
problems dealing with rockets and missiles, aircraft, automobiles and appli
ances—if you want exciting challenges in your everyday work—if you’d like 
the advantages of learning through the exchanging of ideas with other 
experienced professionals—if your plans include sound, long term views 
on position and stature—then, you’ll like being associated with Fansteel.

The Rectifier-Capacitor Division of Fansteel offers responsible 
assignments in these areas:



Expanding the Frontiers
of Space Technology in

QUALITY 
ASSURANCE

1959

YOUR CAREER
NEWS, NOTES, NOTIONS

■ Quality assurance at Lock
heed parallels in importance 
and augments the research and 
development, projects and 
manufacturing organizations. 
Quality assurance engineers 
establish audit points, deter
mine functional test gear, write 
procedures and perform 
related tests.

These activities, supported by 
laboratories, data analysis, 
establishment of standards, and 
issuance of reports, all insure 
that Lockheed products meet 
or surpass contractual require
ments. Economy and quality 
are maintained at every stage 
to produce the best products at 
the least cost. As systems man-, 
ager for such major projects as 
the DISCOVERER Satellite; 
Navy POLARIS FBM; Army 
KINGFISHER; and Air Force 
Q-5 and X-7, quality assurance 
at Lockheed Missiles and Space 
Division has an important 
place in the nation's defense.

ENGINEERS AND 
SCIENTISTS

If you are experienced in qual
ity assurance, reliability, or 
related work, you are invited to 
share in the future of a com
pany that has an outstanding 
record of achievement and 
make an important individual 
contribution to your nation's 
progress in the race for space. 
Write: Research and Develop
ment Staff, Dept. 1-2-21, 962 
W. El Camino Real, Sunnyvale, 
California. U.S. citizenship 
required.

Lockheed 
MISSILES AND SPACK 

DIVISION
Systems Manager for the 

Navy POLARIS FBM; 
DISCOVERER, SENTRY 

and MIDAS; Army KINGFISHER; 
Air Force Q-5 and X-7

SUNNYVALE. FALO ALTO. VAN NUYS. 
SANTA CRUZ. SANTA MARIA. CALIFORNIA 

CAPE CANAVERAL. FLORIDA 
ALAMOGORDO. NEW MEXICO • HAWAII

The rugged individualist, a vanishing breed 
in much of America, is losing further ground as 
a leader in business organizations, according to a 
Stanford University psychologist. The psycholo
gist’s views, presented in a paper at WESCON 
in San Francisco, may offer a plausible explana
tion for the “they” concept of leadership in in
dustry. (Ask any employe why he is performing a 
task the way he is, and he will say “they” want it 
done that way. But few employes have been able 
to discover who “they” are.)

“The trend of management has been to remove 
as many of its decisions as possible from the area 
of hunch and intuition to that of rational calcu
lation,” the psychologist, Alex Bavelas, reported. 
“More and more, organizations are choosing to de
pend less on the peculiar abilities of rare indi
viduals, and to depend instead on the orderly 
processes of research and analysis. The occasions 
and opportunities for ‘personal’ leadership in the 
old sense still exist, but they are becoming in
creasingly rare and circumscribed.”

That is not to say that the role of personal 
leadership has been abolished, Mr. Bavelas con
cedes. But he believes the new emphasis has “sig
nificantly redefined it.”

“Under normal conditions of operation,” he 
says, “leadership in the modern organization con
sists not so much in the making of decisions per
sonally as it does of maintaining the operational 
effectiveness of the decision-making systems which 
comprise the management of the organization.

“The picture of the ‘leader’ who keeps his own 
council and in the nick of time pulls the rabbit out 
of the hat is out of date. The popular stereotype 
now is the thoughtful executive discussing ‘in 
committee’ the information supplied by a staff of 
experts. In fact, it may be that the brilliant inno
vator, in the role of manager, is rapidly becoming 
as much an organizational embarrassment as be is 
an asset.”

CIRCLE 907 ON CAREER INQUIRY FORM
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RCA 
CREATES A 

GOLDEN 
OPPORTUNITY
FOR SCIENTISTS 
ENGINEERS

Inquiries are invited for key openings at RCA’s new, ultra-modern 
Semiconductor and Materials headquarters in suburban Somerville, 
New Jersey (just 35 miles from New York City), from individuals 
with degrees in . . .
PHYSICS • ELECTRICAL ENGINEERING • PHYSICAL CHEMISTRY 

INORGANIC CHEMISTRY • METALLURGY

RCA-Somerville is headquarters for major research and 
development work on:

SEMICONDUCTORS
Silicon Rectifiers • High Power Transistors • Diodes

MATERIALS
Intermetallics • Thermoelectrics • Semiconducting 
Oxide Films

MICROMODULES
Subminiature Circuit Design • Component Development

PHONE OR WRITE: MR. J. B. DALY, RAndolph 2-3200^

RADIO CORPORATION OF AMERICA
SEMICONDUCTOR AND MATERIALS DIVISION, SOMERVILLE, NEW JERSEY

159

Trait studies of leaders, based on physical, in
tellectual and social characteristics, show that
such persons tend to be brighter, better adjusted
psychologically and inclined to display better
judgment, the psychologist notes. In social be-

(Continued on page 162)
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ELECTRONIC ENGINEERS
STAVID

offers all 3 most important position considerations:

CAREER OPPORTUNITIES bused on solid, long-term growth . . .
TOP EARNINGS fully commensurate with experience . . . 

CHALLENGING ASSIGNMENTS made possible by project diversification.

■ RADAR SYSTEMS DESIGN 
ENGINEERS

Experience in design, development & analy
sis of airborne systems including fire control, 
reconnaissance, navigation, bombing, etc. 
Sub-system experience in radar & comput
ers desirable.

■ RECEIVER ENGINEERS
Capable of designing transistorized IF strips, 
frequency multipliers and oscillators, video 
detectors ond switching circuitry.

■ DESIGN ENGINEERS
BSME with 5 years experience in design, de
velopment t modification of a military 
electro-mechanical device for trainers & 
simulators. Previous experience in layouts, 
fabrication & model-making highly 
desirable.

■ TEST ENGINEERS
BSEE with experience in testing of military 
electro-mechanical * airborne electronic 
training devices. Should be familiar with 
electronic counters, environmental testing & 
electronic circuit design.

■ SENIOR MATHEMATICIANS
Experience in mathematical analysis. Work
ing familiarity with circuit theory, informa
tion theory, game theory and stochastic 
process techniques. Experience in radar mil
itary weapons or missile systems highly 
desirable.

■ ENVIRONMENTAL TEST ENGINEERS
Extensive experience in design of military 
electronic equipment with emphasis in en
vironmental testing. Should be familiar 
with operation of temperature & humidity 
chambers, altitude chambers, vibration ma
chines (low & high frequency), radio noise 
& interference equipment I airborne A ship
board shock machines.

■ SYSTEMS DESIGN ENGINEERS
Broad experience desired in weapons sys
tems. Creative and analytical abilities re
quired in missile guidance systems, radar 
I R, inertial devices, computers, counter
measures, etc.

■ CIRCUIT DESIGN ENGINEERS
3 to 5 years experience in design, modifica
tion and testing of pulse't gating circuits, 
video displays, digital circuitry, digital stor
age, digital communications, tape record
ings & process equipment. Project concerns, 
research, installation, testing, development 
& modification of experimental data proc
ess equipment.

■ ELECTRONIC PACKAGING
ENGINEERS

Electronic packaging experience on tran
sistorized circuitry. Printed circuit back
ground necessary, knowledge of design 
requirements for shock & vibration protec
tion desired.

■ LOGIC CIRCUITRY DESIGNERS
BSEE Math or Physics degree required, 2-3 
years experience in programming and/or 
logic circuitry design of digital computers.

■ CABLE TRANSMISSION ENGINEERS
Minimum of 5 years experience in cable 
transmission. Background should include 
familiarity with: Transmission Equations, 
Measurements and Statistics.

■ TECHNICAL WRITERS
Positions require experience in writing op
eration, maintenance and instruction ma
terial for complex airborne military elec
tronics system. Training aids and instruction 
experience highly desirable. Familiarity 
with military equipment through actual 
technician training necessry.

STAVID'i facilities in Plainfield, New Jersey, ot Ihe foolhills of the 
Watchung Mountains, are near excellent schools, modern shoppi"9 
facilities and ample housing accommodations. With New York City 
just 45 minutes away, and the New Jersey shore within one hour's 
drive, the Plainfield area provides an ideal environment for work, 
recreation and comfortable suburban living.

DURING NATIONAL ELECTRONIC CONFERENCE
CHICAGO, ILLINOIS OCTOBER 12-Ulh

STAVID representatives will interview in Chicago 
To arrange appointment on Conference dates. Call;

MR. J. R. CLOVIS, FRANKLIN 2-2100
or, lot complete detaili, please send resume m confidence to

J. R. CLOVIS, Personnel Department “IR"

¿9 ID Engineering, Inc.
U.S. HIGHWAY 22, PLAINFIELD, NEW JERSEY PLAINFIELD 7-1600
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THIS IS NOT 
AN ORDINARY 
RECRUITING ADVERTISEMENT
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We are not a large company.
We are not engaged in "mass-hiring”.
We design and produce ultra-precise instruments, networks, 

and components that are truly at the limit of the state 
of the electronic art. They have no real competition.

We have been in business for five years. Our growth has been 
steady, our financial condition is healthy, and our 
reputation in the field is secure.

We are ready to expand our engineering and production 
departments by adding one excellent engineer to each.

We would be happy to review your resume and arrange for 
an interview, if you have had a good technical education 
...honor graduates preferred. This is no place for beginners.

We are prepared to pay well, in both money and respect, for 
the services of two truly competent people.

JULIE RESEARCH LABORATORIES, INC. 
556 WEST 168TH STREET, NEW YORK 32, N. Y. 
LOrraine 8-8700

A “communications engineer” at ELECTRONIC DESIGN re
sembles, in part, a communications engineer In the electronic 
industry. The half that is similar is the engineer —but the other 
half stands for communicating, clearly and cogently, in print. In 
fact, cross-communicating practical techniques, ideas for design, 
new developments, from the working electrode design engineer 
to the working .electronic design engineer.

Our "communications engineers” get out in the field and find 
out what’s going on-then convert technical doings to how-to-do
it articles.

if you have the working combination ■- use the Career Inquiry 
Service form to let our Editor know you are interested.

HAYDEN PUBLISHING CO., INC. 
830 THIRD AVENUE, 
NEW YORK 22, N. Y.
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MICRO

FOR

he U.S. Government does not pay for this advertising, 
he Treasury Department thanks The Advertising 
ouncil and this magazine for their patriotic donation.

HELP US 
KEEP THE 
THINGS 
WORTH 

KEEPING

Inquire by writing directly to: 
Dr. Allen Puckett, Director 
Systems Development Laboratories

complete flip-flop circuit illustrated above.

Hughes Aircraft Co., 
Culver City 64, California

CIRCLE 911 ON CAREER INQUIRY FORM

At the Hughes Research & Development Lab
oratories, dramatic reduction in component 
size is symbolic of the advances in the digital 
computer art...advances which are preparing 
the digital computer for its role as a system 
control in space.

In addition to developing new digital cir
cuits and components, Hughes engineers are 
delving into other digital computer space mis
sion tasks such as navigation guidance and 
control, communications processing and dis
play, vehicle control, mission programming.

An intensive Hughes program in digital 
computer systems has created openings for

creative engineers and physicists with degrees 
from accredited engineering universities in 
the following fields:
CIRCUIT and COMPONENT DEVELOP
MENT: Digital Computer Analysis, Micro
circuitry and Cryogenics, Solid State Physics, 
Magnetic Storage Devices.
SYSTEMS ENGINEERING: Closed-loop 
Digital Control, Digital Sensing and Conver
sion, Radar and Communications Information 
Processing, Inertial Navigation.

The salary structure for these personnel 
reflect the exceptional backgrounds required 
and the unusual challenge of the projects.

Photograph by Harold Halma 

A boy keeps days like these all 
his life. Some day he’ll trundle his 
own sons in a barrow too—remem
bering the jolly, peaceful man-to- 
man times spent with his father.

So many precious things like 
this depend on peace. And peace 
depends upon so many things. For 
instance: peace costs money.

Money for strength to keep the 
peace. Money for science and ed
ucation to help make peace lasting. 
And money saved by individuals 
to keep our economy sound.

Every U.S. Savings Bond you 
buy helps provide money for our 
country’s Peace Power—the power 
that helps us keep the things 
worth keeping.

HELP STRENGTHEN 
AMERICA’S PEACE POWER 

BUY U. S. 
SAVINGS
BONDS

<**• Cu

12 resistors, 4 capacitors, 4 diodes and 4 transistors
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• AiResearch Central Air Data Computer for North American’s A3J, Navy’s first 
weapon system, provides information dealing with bombing, navigation, engine inlet 
control, radar, automatic flight control and cockpit instrumentation.

Expansion in electronics and electromechanical activity is creatingexcellent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on the Air Force B-70 and I 108, North American 
A3J and McDonnell F-4H, as well as other commercial and military 
aircraft and missile projects.

Openings in the following areas:

CAREER NEWS
(Continued from page 159)

havior, leaders have been found to “interact” 
more highly than non-leaders. They tend to give 
more information, ask for more information and 
take the initiative in summing up or interpreting 
a situation, Mr. Bavelas says.

But these personal traits of leadership, he cau
tions, are tempered by the environment:

“The degree to which an individual exhibits 
leadership depends not only on his characteristics 
but also on the characteristics of the situation in 
which he finds himself.”

Thus:
“A man who shows all the signs of leadership 

when he acts as the officer of a well-structured, 
authoritarian organization, may give no indication 
of leadership ability in a more fluid ‘democratic’ 
situation.

“A man may become immediately influential 
in a situation requiring deliberation and planning, 
but show little evidence of leadership if the situa
tion demands immediate action with no oppor
tunity for weighing alternatives or thinking things 
out.

“A man may function effectively and comfort
ably in a group whose climate is friendly and co
operative, but retreat and become ineffective if 
he perceives the atmosphere as hostile.”

Thus company environment can foster or hinder 
personal leadership.

• FLIGHT SYSTEMS RESEARCH General prob
lems in motivation and navigation in 
air and space; required background 
in astronomy, physics, engineering.

• DATA SYSTEMS RESEARCH Experience with 
physical measuring devices using 
electromagnetic, atomic, thermionic 
and mechanical approaches.

• CONTROLS ANALYSIS Work in preliminary 
design stage involves servomecha
nisms analysis and analog computer 
techniques.

• FLIGHT DATA COMPONENTS Analysis pro
posal. design and development work 
in the following specialties: circuit 
analysis, servo theory, transducers, 
transistors, airborne instrument and 
analog development of high and low 
temperature problems.

• ELECTROMAGNETIC DEVELOPMENT Work with 
magnetic amplifiers requires knowl
edge of electromagnetic theory, mate
rials and design methods.

• INSTRUMENT DESIGN Electromechanical 
design of force-balance instruments, 
pressure measuring devices, precision 
gear trains and servo-driven position
ing devices. Experience in electrical 
and electromagnetic transducers 
desirable.

• AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 
problems in accuracy, response and 
environmental effects.

Send resume to:

Mr. G. D. Bradley•851 SO. SEPULVEDA BLVD., LOS ANGELES «5. CALIFORNIA

0 0 0

The trend toward calculated, well-organized 
decisions, based on research and analysis, is rea
sonable on the surface, Mr. Bavelas admits. Effi
ciency has become a byword in industry and has 
contributed to technological advances. But the 
trend “conceals two serious dangers,” the psychol
ogist warns:

“First, we may be systematically giving up the 
opportunity of utilizing the highest expressions of 
personal leadership in favor of managerial ar
rangements which, although safer and far more 
reliable, can yield at best only a high level of 
mediocrity.

“And, second, having committed ourselves to a 
system which thrives on the ordinary, we may, in 
the interests of maintaining and improving its 
efficiency, tend to shun the extraordinary.

“It is no accident that daring and innovation 
wane as an organization grows large and success
ful. On different levels, this appears to have been 
the history of men, of industries, of nations and 
even of societies and cultures/ ■ ■

OPERATIONS 
ANALYST

You are invited to investigate 
unusual career opportunities 
with excellent futures in the 
science and engineering Labo
ratories of IBM. You will find 
this to be a unique opportunity 
to contribute original thinking 
to several important projects.

Our Laboratories are engaged 
in research and development 
of advanced electronic digital 
computers and control systems 
for the exotic-fueled B-70 stra
tegic bomber, being designed 
to operate at altitudes above 
70,000 feet and at speeds of 
more than 2,000 miles per hour. 
We have, in addition, projects in 
progress on future strategic air 
weapons, including global sat
ellites, offensive bombardment 
space vehicles, and missiles.

Should have the ability to 
simulate tactics involving 
advanced weapons sys
tems concepts, and derive 
methods for evaluation of 
operational effectiveness 
of alternate design con
cepts. An M.S. in Mathe
matics, or Physics with a 
thorough background in 
mathematics, and at least 
two years’ experience in 
applying advanced mathe
matical techniques to 
weapons systems evalua
tion is desired. A knowl
edge of probability theory 
and linear programming 
techniques is also desired.

Salary commensurate with ex
perience. Advancement based 
on merit. Employee benefits 
are among the best in industry 
today.

Please write, including resume, 
to:

Mr. R. L. Lang, Dept. 55515 
IBM Corporation
Owego, New York

IBM
INTERNATIONAL BUSINESS 
MACHINES CORPORATION
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Apparatus division” 
101 Apparatus Division

CBS Electronics Co, 
Canoga Coni...........
Carborundum Co., '

Daystrom Pacific Corp., 
Potentiometer Div. . .. .........................

Dean & Benson Research ...........................
Dejur Amsco Corp..........................................
Delco Radio, Div. of General Motors Corp
Deutsch Company, The .............................
Douglas Aircraft ..........................................
Dow Coming Corp..................................... 1

Our stable growth requires a steady influx of men 
qualified in these technologies. To learn more about 
us and how we can fit into your career plan, write 
for a copy of “We can tell you this much about

Centralab, Div. of Glove-Union, Inc.
Chart-Pak. Inc......................................
Chassis-Trak. Inc..................................
Chicago Standard Transformer Corp 
Clarostat Manufacturing Company . 
Clevite Electronic Components . .
Clifton Precision Products Co., Inc. . 
Columbus Electronics Corp................ 
Cornar Electric Company................ 
Communication Measurements

Laboratory, Inc.................................
Computer Instruments Corp.............
Computer-Measurements Co...............
Consolidated Mining & Smelting Co.
Corning Glass Works ......................

design, manufacturing and quality control engineers — 3-10 years experience

INDUSTRIAL ENGINEERS: cost estimating, quality control 
and quality assurance studies.

EE's & PHYSICISTS: missile guidance, control systems design 
and analysis, radar (ground and airborne), antenna and microwave 

components, servo-mechanisms, telemetry, digital circuits, sonar, 

infrared design, and flight test.

MANUFACTURING ENGINEERS: tooling design and produc 
tion planning and supervision. (Degrees in EE or ME.)

ME's: antenna, mechanisms, miniaturization, thermodynamics, 
refrigeration, insulation, packaging, and structures design.

computers • timers • programmers • microwave • telemetering

radar • sonar • infrared • magnetic anomaly detection • passive

data link • optics • video mappers • visual displays • intercom

ESC Corporation .................................
Edgerton. Germeshausen & Gri r, Inc 
Elastic Stop Nut Corp..........................
Elco Corp................................................
Electro Impulse Laboratory . .
Electro Instruments.............................
Electro-Motive Mfg.. Co......................
Electrosnap Corp....................................

Baleo Research Laboratories . . .
Barber-Colman Co. . . ................ 
Belden Mfg. Company ..................  
Bendix Aviation Corp., Pacific Div. 
Bendix Aviation Corp.,

Red Bank Div., Transistors . . . . 
Bentley-Harris Mfg. Co  
Birtcher Corporation . ...........
Bodine Electric Co........................  .
Boonton Radio Corp. . . . .
Bourns Laboratories, Inc.................. 
Bristol Co............................................. 
Bulova Watch Co............................... 
Burlingame Associates ....................

Ideas come where they are encouraged, and at TI’s 
Apparatus Division engineers work in a permissive 
atmosphere, one which produces creativity as a 
'natural result. Both the modern air-conditioned work 
facilities and the pattern of life in the progressive 
city of Dallas encourage a man to his most efficient 
productivity and rewarding accomplishments.
Your experience in one of the following technologies 
may find immediate application in our Electronic 
Surveillance, Antisubmarine Warfare, Heavy Surface 
Radar, or Missile Systems programs.

Quantizing Photographs—electronic surveillance pictures are a source of information, but the usefulness of such 
information when transmitted over long distances depends upon the faithfulness of the data link. Amplitude modu
lation, as the data-link approach, cannot be relied upon as signals are oftimes attenuated to almost useless levels.
Quantizing photographs and then using a coded transmitting scheme such as pulse cooe modulation improves repro
duction and surveillance usefulness at the receiving end of the digital transmission link.
RESULT: faithful transmission and reception over greater distances.

\GA Div. of Elastic Stoi) Nut Corp 
AMP. Inc...............................................  
Lee Electronics Associates ............... 
\d-Yu Electronics Laboratory, Inc. . 

Air Marine Motors, Ine...................... 
Airflyte Electronics Co........................  
Airpax Products Co............................. 
Allegheny Ludlum Steel Corp. . . . 
Allison Laboratories, Inc....................  
Alloys Unlimited, Ine..........................  
Alpha Metals, Inc................................. 
American Electrical Heater Co. . . . 
American Semi Conductor Corp. . . 
Amperex Electronic Corp...................  
Amphenol Borg Electronics Corp. . . 
Applied Research, Inc........................  
Arco Electronics Inc........................... 
Arnold Engineering Co , The . . . . 
Assembly Products, Inc......................  
Audio Development Co......................  
Audio Devices, Inc..............................  
Automatic Electric Co........................

Instruments
INCORPORATED

IDEA

TRANSMITTED: BY AMPLITUDE MODULATION BY QUANTIZING AND CODING

PROFESSIONAL

PLACEMENT

APPARATUS 
DIVISION
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46Epsco, Inc.

with these convenient, precision
70

41

Semiconductor Products Dept.......... 120-121

NEW AMPLIFIER!

110-111

posino»

TAMPUHE'’

47,

Max de Current:

159
Sensitivity:
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152

33

139

55
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now offers better-than-ever service

66
162
76

72
29
48

158
90

General 
General 
General 
General 
Gertsch

52
77
70

102
94

115
148

162
60

129

(1) Either voltage or current signal con
tinuously or (2) voltage and current signals 
sampled at 100 KC or on alternate traces. 
Each channel individually adjustable.
$430 00 (includes current probe).

Industrial Electronic Engineers ...................
International Business Machines Corp. . . .
International Nickel Co., Inc.........................
International Rectifier Corp..........................

Electric Co.. Tantalytic Capacitors 
Instrument Corp..............................  
Radio Co...........................................  
Transistor Corp................................  
Products, Inc.....................................

79
144
46

160

Haydon, A. W Co., Inc. . .
Heiland Div. of Minneapolis

Honeywell.........................

Fairchild Astrionics................
Fairchild Semiconductor Corp
Falstrom Co...................................
Fansteel Metallurgical Corp.
Frequency Standards.............

48-49
. 126
. 67

GENERAL
Vertical Presentation:

4

VOLTS/tM

J F D Mfg. Co............................
Janco ..............................................
Jerrold Electronics Corp .........
Julie Research Laboratories, Inc.

General Electric Co., 
Specialty Control Dept.

Garrett Corp.....................................................
General Ceramics Corp.....................................
General Electric Co., Instrument Dept. . .
General Electric Co , 

Defense Electronics Div........................
General Electric Co..

Silicone Products Dept..............................
General Electric Co.,

Globe Industries, Inc...................
Good-All Electric Mfg. Co. . .
Grant Pulley & Hardware Corp
Grayhill, Inc.................................
Green Instrument Co., Inc. . .

Vertical Position: 
Price-

Input Impedance: 
VOLTAGE CHANNEL 

Band Pass:

VtmCAL *O*Hl°* 
PW.AAITV

CURRENT CHANNEL 
Band Pass: 
Sensitivity:

SPECIFICATIONS 
(When plugged Into -hp- 150A/AR Oscilloscope)

Helipot Div. of Beckman Instruments . . 113 
Hewlett-Packard Company .... 164, Cover III 
House Advertisements . . 66. 70. 138, 152 160 
Hughes Aircraft Co.............................. 5, 7, 9, 161

WES£»T*nOW 
aftw-

Keithley Instrument Co...................
Kellogg Switchboard & Supply Co.
Kelvin Electric Co...........................
Kester Solder Co..............................
Knapic Electro-Physics, Inc............
Kulka Electric Corp.........................

Lafayette Radio .............  
Lambda Electronics Coni, 
LaVoie Laboratories .... 
Lenz Electric Mfg. Co. . 
Unde Co............................  
Little Falls Alloys. Inc. ..
Lockheed Aircraft Corp., 

Missile Systems Div. . .

M H Mfg. Co.....................................
Malayan Tin Bureau .....................
Mallory. P. R. Co............................
Marconi Instrument Co. . ...........
Marion Electrical Instruments . . .
Mesa Plastics ..................................
Metron Instrument Co.....................
Metronix, Inc., a Subsidiary of

Assembly Products, Inc.............. .
Mincom Div. Minnesota Mining A

Mfg. Co..........................................
Minnesota Mining & Mfg. Co., 

Magnetic Products Do-............
Minnesota Mining & Mfg. Co., 

Electrical Tapes ......................

49

e****»

Max ac Current:

Just clamp on probe and 
read current instantly!

V 154A Voltage/Current 
Dual Channel Amplifier

131
1

63
62

135
112

151
84

150
64

146
153

109
150
117
152
98

114
142

50 cps to f MC.
10 calibrated ranges, 1 to 1,000 ma/cm, 
1, 2, 5, 10 sequence. Accuracy ± 5%. 
Vernier between steps (extends 1,000 ma/ 
cm range to at least 2,500 ma/cm).
10 amperes rms 20 KC and above. Below 
20 KC core saturation reduces current 
capability proportional to frequency.
direct current to Vj amp has no appreci
able effect.
Approx. 0.01 ohm shunted by 0 8 uh.

de coupled- de to 10 MC, 0 035 /isec rise 
time.
ac coupled: 2 cps to 10 MC, 0.035 ^sec 
rise time
9 calibrated ranges, 0.05 to 20 v/cm; 1, 2, 
5. 10 sequence. Accuracy ± 5%. Vernier 
between steps.
1 megohm (nominal), 30 uuf shunt.

The new $ 154A’s exclusive “clamp-around” probe per
mits fast, direct measurement of current from 50 cps to 
8 MC, 1 ma to 15 amperes (peak-to-peak) without break
ing into the circuit, loading, or voltage drop due to 
resistor insertion. Here is a time-saving convenience 
feature of real significance in the investigation of tran
sistors, logic circuits and other measurements where 
current information is of prime importance.

In addition, the 154A — actually two instruments in 
one—makes possible swift, simple and direct comparison 
between voltage and current waveforms. In this com
parison service, one section of the 154A reads current 
while the other reads voltage in a manner ident ical with 
other $ voltage indicating instruments. Comparison is 
achieved by electronic channel switching—through al
ternate sweeps or 100 KC chopping. Either of the 154A’s 
dual channels may also be used individually.
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	Quotes in the News...

	And a pre-Moon-Sputnik quote:

	NASA Awards Electronic Industry Million Dollars in One Month

	Packaged Switching Circuits Designed for On-Site Processing
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	U.S. Sees Electronics Output Heading for New Peak in 1959

	Flywheel Converters Installed At Swedish Power Stations


	NEW CERAMIC TRANSDUCER ELEMENTS

	the significance of envelope delay in communication networks

	Extended Visual Ranging Used in Recovery System

	Largest RF Heating System Designed
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	A Varnish With Greater Heat-Resistance

	is avails ghly Stable Diffusion Pump Fluids

	Guidelines Set for Grants to Non-profit Institutions
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	Using Photoconductive Cells

	Seven Rules for Scaling Impedance Level and Frequency
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	Design of Transistorized DC-to-DC Converters

	Part II. Push-Pull Transformer-Coupled

	959

	37



	Added protection, easier application

	GENERAL^ ELECTRIC

	One Pair of Wires

	For Relay Control From Many Points
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	• FLAT OUTPUT!

	PERFORMANCE

	PATENTS


	WHAT DOES

	GOOD DESIGN MEAN IN A

	RACK CABINET



	Transistorized

	DC Millivoltmeter

	K. B. Karandeev, M. G. Mizyuk and N. I. Smirnov
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	Ferrite Isolators
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	r VALUE ANALYSIS^
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	SCOTCH Electrical Tapes


	’4360
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	UNION SWITCH & SIGNAL

	LENZ ELECTRIC MANUFACTURING CO.

	Average Reading R.F. POWER METERS

	ELECTRO IMPULSE Laboratory
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	KEEP TRANSISTORS

	COOL

	NEW

	GENERAL ELECTRIC




	1959 Transistor Data CHART Revisions

	Several changes to our Seventh Annual Transistor Data Chart are tabulated below. Please clip the sheet to the Chart or make the corrections directly on the listing.

	WESCON W NNERS

	Silicon Rectifiers

	Data Plotting Boards

	MOTOROLA SEMICONDUCTOR DISTRIBUTORS

	Tach Generator

	Voltage Comparator

	Resistance Wire

	Solid Tantalum Capacitors

	basic snap-action switches

	Wirewound Resistors

	Servo Amplifier


	ZENIAC Provides a Shortcut to the Application of Silicon Zener Diodes

	Servo Valve Amplifier



	ÍTORS ASSURE



	"ELECTRONIC

	ORGANS

	Sweep Generators

	ALLEN

	CONN

	LOWREY

	WURLITZER

	CAPACITORS

	Ratio Counter


	NEW PRODUCTS

	FOR A CHECKUP

	AND A CHECK

	Weighting Network

	Universal Insulation Tester

	Tape Wound Cores

	Pulse Transformer


	CLEVITE

	CLEVITE

	TRANSISTOR PRODUCTS

	TECHNICAL DATA

	Capacitor

	Zener Diodes

	Reference Supply

	Compatible Electronic Transmitter

	Circuit Equivalent

	Electronic Timer

	UNIVERSAL CERAMIC COIL

	FORMS FOR MILITARY AND

	COMMERCIAL APPLICATIONS

	Paper Capacitors

	but read how tough they are!

	Scaler

	ultra-Sensitive Relays

	Reversible Small Motors

	Small Motors with Blowers



	■ ■ ■■■%Il TP I1 ITIf

	V l■llVlil ■ ■■■ ■

	CHECKMATE HIGH COSTS

	AND DESIGN LIMITATIONS


	TIED TOGETHER

	On-Off Indicator

	Capacitor

	Static Contactor

	Servo Amplifier and Actuator System

	Silicon Rectifiers

	Tube Tester

	Keyboard

	NEW PRODUCTS

	from MESA

	Circuit Tester




	iarzian

	NO^nÑEW!



	10,400 jaiv 300 ma de

	Small Size

	Long Life

	Higher Efficiency

	Greater Circuit Safety

	Safety Construction

	Temperature Versatility

	No Warmup Required

	Germanium Mesa Transistors

	Warming Box

	DIALL

	MOLDING COMPOUNDS
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	Centrifugal Blower


	MINIATURE

	MULTI-TURN


	PRECISION /Vs

	FILM	//

	POTS b I

	•	VIRTUALLY INFINITE RESOLUTION

	•	LONG LIFE AT HIGH SPEEDS

	•	NON-LINEAR OUTPUTS

	•	DUAL GANG-SINGLE GANG

	•	ONE PIECE THROUGH SHAFT

	•	ONE PIECE, ALL METAL CASE

	FIRST IN FILM POTS

	SINGLE TURN POTS

	SINE-COSINE POTS

	Target Simulator

	LINEAR MOTION

	POTS

	PRESSURE TRANSDUCERS

	COMMUTATORS

	Transducer Elements

	Switches


	TRANSFORMERS

	Relay

	Integrator-Computer

	CAM SWITCH

	DIAL-IN

	TRANSISTOR

	CIRCUITS

	with time-saving Transimulator*


	$795°



	SPRAGUE

	Oscillator

	Precision Potentiometers
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	119

	High Vacuum Gage Control

	Controlled Temperature Bath

	Converters

	Vacuum Gage

	Gray-to-Binary Translator
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	Tube Drivers

	Vital Suggestion for Your Requirements



	^ARNOLD

	Battery Voltage Regulator

	Shock and Vibration Isolators

	There's a

	DIAL HEAD AGASTAT

	for every time/delay/relay application

	126

	Precision Potentiometers

	Transistor Checker



	'Baia/

	APACITORS

	। NEW PRODUCTS

	Power Supplies

	Automatic Nyquist Diagram Plotters

	GENERAL TELEPHONE & ELECTRONICS


	STODDART

	NEW PRODUCTS


	STODDART

	SICKLES

	FOR A

	MISSILE

	Pulse and Marker Generator

	Multiplexer

	Time Code Generator







	ALLNEW

	Silicon Transistors

	AC Voltmeter

	Time Indicators

	MYCALEX

	SUPRAMICA 560 ceramoplastic

	Amplifier

	Miniature Capacitors

	Voltage Monitors

	HOW TO MEASURE POWER

	Comb Filters



	152 CONTACT

	WELDMATIC

	DESIGN CORP,

	Ceramic Capacitors

	Snap Switch Relay

	Servo Analyzer

	Multiplexer

	Cleaning Systems

	Microwave Step Attenuators

	Oscillogram Scanner

	ELECTRONIC DESIGN • September 30, 1959 ELEC

	Ultrasonic Cleaner

	Transistorized Digital Printer

	Noise Sources

	■ HRB


	ALLEGHENY

	LUDLUM

	Magnetic Clutch

	Bandpass Cavity Filters

	Oscillogram Amplitude Tabulator
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	Pulse Power Calibrator

	Microwave Sweep Generator



	CAN “MATCHED"

	SERVO COMPONENTS

	TO«

	SOLDERING

	Silicon Diode

	Flexible Copper-Clad Laminate

	Electric Cartridge Heaters Operate at 750 F

	Rotary Switch



	an

	Rectifier Assemblies

	Thermocouple Tubing

	Relay

	Static Inverter

	into . ..

	Pressure Switch


	ElIRenco

	EHUenco

	THE ELECTRO MOTIVE MFG. CO., INC.

	148


	NEW PRODUCTS

	Miniature Slip Ring Assemblies

	Modular Control System

	Corona Test Set


	SILICON

	REGULATORS

	10 to 200 VOLTS

	Operational Amplifier

	Square Root Circuit

	ELECTRONIC DESIGN • September 30, 1959


	a new and distinctively different finish on TAYLOR copper-clad laminates that accepts all

	acid resists uniformly

	149

	Indicator Lamp

	Recorder

	Silicon Rectifiers

	Precision Potentiometer

	Power Supply



	THIS CARD IS AN ADDED SECRETARY

	NEW... DIRECT-READING TRANSISTOR TEST SET MEASURES

	Amplifier

	Cavity Filter

	DISPLAY 4 WAVE FORMS SIMULTANEOUSLY ON A SINGLE CHANNEL OSCILLOSCOPE
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	Potentiometers

	Hybrid Garnet

	High Voltage Test Sets

	Dual Centrifuge


	Minimum size and weight • High gain



	Of Teaching Engineering

	Not every expert engineer is an expert instructor. .And here is why —

	What A Good Teacher Does

	C. A. Besio, Dept. 201-ED

	DESIGNING YOUR FUTURE

	Key Principles of Learning

	QUALITY ASSURANCE


	YOUR CAREER
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	CAREERS

	160
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	OPERATIONS ANALYST

	Just clamp on probe and read current instantly!







