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Sealed-in Gas Shrinks Resistor’s 
Size........................................30
Sealed-in gas helps reduce the 

size of these hollow tube, metal film 

resistors. The gas permits more heat 

to be dissipated in a given volume. 
Heat generated in the resistor is car­
ried by the gas to the terminals 
which act like heat sinks. The gas, 
which is inert, also prevents oxida­

tion of the resistive element.

DISPLACEMENT TRANSDUCER

The IRC Displacement Transducer offers many 
new advantages, including lower cost. Its higher 
sensitivity and 0.1 % linearity is specially suited to 
military instrumentation applications. The output 
is completely stepless and null voltage is 0.25 
or less of total output. In addition, the output of 
standard IRC Displacement Transducers is high 
...2 MV/Volt Input/Mil; all offer high output 
voltage in relation to size. Input voltages can be 
obtained up to 110 v. AC.
Compu-Tran Displacement Transducers show 
high resistance to moisture and shock . . . are 
available in 23 standard and sub-miniature sizes 
with a temperature range of —65 to +225°F. 
Also, IRC’s Compu-Tran Displacement Trans­
ducers are the only units available completely 
encapsulated in a protective unit.
Designers of accelerometers and other measuring, 
indicating, gaging and process control devices will 
be especially interested in Compu-Tran Bulletin 
R-3. Write for your copy today.

TYPICAL CIRCUITS

Graphical Design of Transistor 
Bias Circuits .................. 16

Graphical shortcuts are shown 
which simplify the design of transis­

tor bias circuits.

INPUT
(J) AC METER

DISPLACEMENT MEASUREMENT CIRCUIT

AC
input

T“* I1 DEMODULATED 
T (DC) OUTPUT

DEMODULATOR CIRCUIT

NOTE—Special units available as follow*:
• Long linear range unit (4" range in 6" shell)
• Power unit (110 volts, output 10 to 12 volt»)
• Temperature compensative unit (insensitive to changes 

through range of — 65®F to 4-225®F)

INTERNATIONAL RESISTANCE COMPANY

COMPUTER COMPONENTS DIVISION
Dept. 3312401 N Broad St., Philadelphia 8, Pa.

In Canada International Resistance Co., Ltd., Toronto, Licensee
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Reflectionless Bead for
Symmetrical Strip Tranmission 
Line ........................................ 20

The design and fabrication of a 

reflectionless bead for supporting 
the center conductor of a strip trans­
mission line are described. The SWR 
is extremely low over the full useful 

frequency range of most practical 
symmetrical strip transmission lines.

Simulated Doppler Effects for
Radar System Testing ... 22

Here's a method for simulating 

frequency shifts in a radar system, 
so as to test the receiver tracking 

capability.

Transistor Variable Gate With 
High Stability.................... 26

The compensation scheme used to 
improve the linearity and accuracy 

of a variable gate circuit is ap­
plicable to different forms of the 

multivibrator circuit. Many circuits 
that were previously put aside as 
unsatisfactory, now become accept­

able.
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Optimum performance 
in virtually all tape handling applications

Th« advanced design of the completely transistorized Potter Model 906 Tap« 
Handler provides improved performance in virtually any tap« handling application.

Replaceable Capstan Panel permits use as Perforated Tap« Reader with a 
remarkable new brale« capable of stopping on th« stop character at speeds up 
to 1000 characters per second. Using a small vacuum loop buffer, Model 906 
features:
• Complote front accessibility—single 

panel construction
• Pinch rollers capable of 100 million 

start-stop operations
• In-line threading, end of tape sens­

ing and tap« break protection
• Speeds up to 150 ips
• As many as 4 speeds forward and 

reverse
The 906 may bo supplied with a 

featuring a separate modulo for oach channel, 
to playback function is available as an optional feature.

• Capable of continuous cycling at any 
frequency from 0 to 200 cps with­
out flutter

• Rewind or search at 300 ips
• Bettor than 3 ms starts
• Better than 1.5 ms stops
• Tape widths to 1-1/4"
• Up to 47 channels
• All functions remotely controllable 

transistorized Record-Playback Amplifier 
Electronic switching from record

Potter also manufactures a complete lino of Magnetic Tap« Handlers, Perforated 
Tape Readers, High Speed Printers, Record-Playback Amplifiers and Record-Play­
back Heads.

Contact your Potter representative or call 
or write direct for further information.

The mark of
^Engineering Quality

POTTER INSTRUMENT COMPANY, INC
Sunnyside Boulevard, Plainview, N. Y.

OVerbrook 1-3200
Potter has career opportunities for qualified engineers who 

like a challenge, and the freedom to meet it.

CIRCLE 2 ON READER-SERVICE CARD



YOUR COMPUTER DESIGNS ARE BETTER
YOUR COMPUTERS PERFORM BETTER

when you draw from this comprehensive
range of

ÍAYTHEOÍ» RELIABLE
COMPUTER TRANSISTORS

Raytheon PNP Germanium Fusion-Alloy Computer Transistors are 
approved for military applications. They provide:

• HFE control at high currents ♦ High voltage ratings

• Fast switching speed • Low saturation resistance

• Temperature range —65°C to +85°C

ONE AMPERE, HIGH FREQUENCY, HIGH GAIN SWITCH

I JETEC-30
I Type

Punch 
through 
Voltage 

min. Is
Vce

Hfe, 

ave. 
= 1 mA 
= -0.25V

Ib
Vce

Hfe»

ave.
= 10mA
= -0.35V

Ico

at— 12v 

mA

tb’

Ic = —1mA

ohms

Cob

Vcb = —6*

MM^

-24 50 40 2.5 60
-20 70 55 2.5 65 ■a
-16 90 65 2.5 70 111-12 120 75 2.5 75 ■ts-16 ■ 30 min 50 2.5 65 la

MEDIUM CURRENT, HIGH FREQUENCY, HIGH GAIN SWITCH

Yet Hff, Hfe, Rise Time*
JETEC-30

1 Type max. 
volts

ave. 
Me

ave.
It = 1 ma 

VCK = - 0.25V

ave
Ib = 10 ma 

Vce =-0.35V
max.
usee

R 2 
z 
z

1 * 1 o1 * *

-24 
-20 
-18
-15 
-12

12
4
6

11
17

30 min.
30
40
55
80

18 
24 
30 
40

1.0 
0.55 
0.44 
0.33

■ T 50 ma, IBi = 5 ma, Rl = 200 11; IB> = 5 mii; Grounded Emitter Circuit11 SUBMIN 
Type

Vce

max. 
volts

fab 

ave. 
Me

Hff, 
ave.

In = 1 ma 
VCK = - 0.25V

Hir, 
ave 

Ib — 10 ma 
Vce = - 0.35V

Rise Time*

max.
Msecn C 

c 
c 
c

K25 
K26 
K27 
K28

-20
-18
-15
-12

4
6

11
17

30
40
55
80

18
24
30
40

1.0 
0.55 
0.44 
0.33

Ratings at 25°C unless otherwise indicated Illustrations actual size
Dissipation Coefficients For 1 Amp types, in air 0.35°C/mW. infinite sink 0 18°C/mW

For med current types, in air 0.40°C/mW infinite sink 0 1’8°C /mW
For submin types, in air 0 75°C/mW infinite sink 0.35°C/mW

RAYTHEON SEMICONDUCTOR DIVISION
Silicon and Germanium Diodes and Transistors • Silicon Rectifiers

Newton, Mass.
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designed for 
computer service

made for 
computer service

tested for 
computer service

proved dependable in 
computer service

PREFERRED by 
computer designers
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New TWT Gives 100

EHIND THE NEWS

mw Output at 55 kmc

Bell Labs scientist holds 55,000 me TWT. In the background is equipment for evacuating and testing the tube.

is held to about 1 amp per sq. cm. This value should make a cathode 
lifetime of thousands of hours possible.

Although similar in principle to helix type TWTs used at lower 
frequencies, the mm wave tube required a completely new design 
approach because of the small sizes involved.

The helix is glazed to a single support rod of low-loss ceramic 
instead of the more conventional three rods. This rod is spring- 
loaded against a heat sink which has a direct heat conduction path 
to the outside of the vacuum envelope. The required degree of 
precision is obtained by a combination of optical alignment tech­
niques and specially selected machining operations. In this manner, 
tolerances of the order of 0.0001 in. can be maintained.

Experimental tubes have been tested at 55 kmc and have given 
cw output powers ranging from 125 to 2(X) mw. Gain at maximum 
output is 19 db and at low level is 25 db. Thus the basis has been

(Continued on following page)

k -

ATRAVELING-WAVE tube which provides cw powers of 100 
mw or more at 55,000 me with a band-width of 10,000 me, is 

in an early stage of development at Bell Telephone Laboratories. 
It has produced ten times more cw power output than has pre­
viously been reported for any other amplifier at this frequency.

Interest in frequencies in this range has been sparked by the 
possibility of long distance transmission at millimeter wavelengths 
using a circular electric mode in round wave guide pipe buried in 
the ground. The tube is intended for use as a power amplifier in 
such a communication system.

In the Bell Labs’ tube, a 7000 v. 3 ma electron beam is projected 
through a 4 in. long helix having a bore of only 15 mils. This helix 
is made from copper-plated molybdenum wire wound at 110 turns 
per inch. With a magnetic focusing field of about 1500 gauss, the 
beam current intercepted by the helix is held to 5 per cent or less. 
A converging electron gun is used so that cathode current density

LECTRONIC DESIGN • November 26, 1958
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Type Volts

with TI lN1816-seriesYou get true clipping action

TYPE 1N1832C (62-Volt Clippers)

100

and
100100

< CIRCLE 4 ON READER-SERVICE CARI

WORLD’S LARGEST SEMICONDUCTOR PLANT

Write on your company letterhead 
for circuit applications brochure.

Zener 
Voltage

Measured 
at lz

Unconventional Sources of
Electrical Power Surveyt 1

laid for a practical broadband T\V 
amplifier with cw power outpi of 
200 mw or more at 55 kmc.

AM Stereo Radio System 
Uses Sidebands

double anode voltage regulators. A full line of regu­
lators with dissipation ratings to 10 watts is available 
in 5 or 10% tolerances over a 13 to 91-volt range.

Types IN1816C — IN1836C are 
specifically designed to clip, and 
exhibit true double anode character­
istics. Each zener is held within 10% 
tolerance of the specified voltage. See 
“Typical Clipper Characteristics’’ 
curve at left.

ZENER VOLTAGE — VOLTS

1N1816C—- 1N1836C CLIPPER

100

150

Zener 
Impedance 

at lz 
2/(max) 

uhms

Most practical unconventj nal 
power sources for converting s lar 
thermal, chemical, and mechai ical 
energies into electricity, appear to 
be the oscillating electromagnetic 
generator, thermopile generator ion 
exchange membrane, fuel cell, and 
photovoltaic battery. This was the 
conclusion of an Air Force-spon­
sored survey which has just been 
released to industry through the 
Office of Technical Service, U. S. 
Department of Commerce, Wash­
ington 25, D.C. The study involved 
the theoretical and practical limita­
tions and capabilities of power 
generation by means other than ro­
tating machinery, conventional bat­
teries, or radioactivity. The data, 
drawn from the literature and lim­
ited laboratory work, was intended 
to determine where emphasis 
should be placed in a possible de­
velopment program. A. L. Betts 
and P. A. McCollum, of Oklahoma 
A & M College, conducted the sur­
vey for Wright Air Development 
Center, U. S. Air Force. The report 
is Unconventional Power Sources 
divided into two parts (PB 131411 
and PB 131218) each selling for 
two dollars.

An experimental radio broadcast­
ing system is providing full stereo­
phonic sound through a single re­
ceiver and dual speakers on the 
regular a-m broadcast band. The 
RCA Laboratory stereo a-m s\ stem 
works this way:

Two separate sound channels, 
picked up by two separate micro­
phones or by a stereo disk o> tape 
pickup at the studio, are runs-

voltage regulators 
RkW FROM TEXAS INSTROMENTS

1N1816 
1N1817 
1N1818 
IN1819 
1N1820 
1N1821 
1N1822 
1N1823 
1N1824 
1N1825 
IN 1826 
1N1827 
IN1828 
1N1829 
IN 1830 
1N1831 
1N1832 
1N1833 
1N1834 
IN1835 
1N1836

... give you 
true clipping 
characteristics!

These stud-mounted silicon voltage regulators give you 
guaranteed zener impedance, -65 to 150°C operation, 
and are designed to meet or exceed strict military 
(MIL-T-19500A • requirements.
This new lN1816-series provides greater design 
flexibility for your shunt regulator, surge protection, 
operating bias, and arc suppression applications. Select 
from 105 types ... 16 voltage ratings ... 5 or 10% 
tolerances ... cathode-to-stud or anode-to-stud polarity.

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION 

POST OFFICE BOX 312 • 13SOO N. CENTRAL EXPRESSWAY
DALLAS. TEXAS



applied to weather radar
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applied tu slow scan television applied k complex radar systems

rans-

nd lim- 
itended

High brightness, multiple halftones, superior storage 
uniformity, controllable persistence, and compact 
design are the outstanding characteristics of the 
Hughes TONOTRON electron tube. All TONOTRON 
tubes present a complete scale of grey shades for 
high-fidelity picture reproduction. Hughes offers the 
only complete line of cathode-ray storage tubes, in­
cluding the infinite persistence tubes-TYPOTRON^ 
Type 6577 (character-writing storage tube) and the 
MEMOTRON® Type 6498 (oscillograph storage tube).

Complete technical information —specifications, operating 
characteristics, suggested circuitry, etc., will be sent you 
on request. Write- HUGHES PRODUCTS, Marketing Depart­
ment, International Airport Station. Los Angeles 45, California.
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♦Trademark of Hughes Aircraft Company 
® Registered Trademark
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ELECTROSTATIC DEFLECTION 3* DIAMETER
Representative applications: optical projection systems, miniature 
radar indicators.

MAGNETIC DEFLECTION 5* DIAMETER
Representative applications: plan position indicator infurmation; slow 
scan television (Complies with Aeronautical Radio, Inc. specifications )
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ELECTROSTATIC DEFLECTION 5” DIAMETER
With two writing guns Representative applications multiple “B” scan 
radar oscillography, and armament control radar

Ad itages and . ..
om a Report on Instrument Sticks—a new 

packaging concept by James B. Lindgren, Lind 
Corp, in Princeton, N. J.

“In very unusual cases the addition of beryl­
lium oxide filler to the casting epoxy may be 
considered. This material is an electrical insu­
lator, with a thermal conductivity comparable 
to brass. (Its disadvantage is that if one were 
to attempt repair of a stick, the dust generated 
in cutting—if not contained—would, when in­
haled, prove fatal.)”
Ed. Note. Hold your breath.

C 1950 HUGHES AIRCRAFT COMPANY

CIRCLE 5 ON READER-SERVICE CARD

nitted on the regular broadcast frequency. Each 
of the stereo channels is carried by one sideband.

In the stereophonic a-m receiver, the two side- 
1 .ds are separated and fed to two speakers, 

ft and right, to reproduce' the stereo effect 
picked up at the studio. In a present conven­

ial a-m receiver, there would be no separa- 
¡on of the two sidebands, so that the program 

w mild be heard in conventional fashion without 
the stereo effect. The stereophonic receiver also 
can pick up nonstereo broadcasts and play them 
through either speaker or both, without any 
stereophonic effect.

applied ft "B” scan projection

Creating a new world with ELECTRONICS ________ _ _ _ _ _ _ _ _ ... _
HUGHES PRODUCTS

ELECTROSTATIC DEFLECTION 5" DIAMETER
Representative applications B ' scan radar, oscillography, arma­
ment control radar

bis new electronic tester, designated ASCAT (Analog 
^Checking Automatic Tester), can check aircraft 

° d missile systems in a fraction of the time normally 
uired. Developed by Bell Aircraft Corp., Buffalo, 

L, the ASCAT accomplishes in only two minutes 

same number of checkout operations requiring 
than an hour by a crew of six to ten men working 

conventional equipment. High speed results from
No Go type of equipment.



BEHIND THE NEWS
When a jet screams down the runway fully 
loaded with fuel and ammo...reliability is the 
key to safety and “mission accomplished”.

Here's where warning of system failures is 
vital...where Leach reliability proves 
itself again and again.

M

Look to Leach for 
packaged reliability!
A major airframe manufacturer refies on three 
types of Leach Relay assemblies in a single 
dimmer package to solve the problems of pilot 
safety, visual distraction and eye discomfort 
for pilots of two of its advanced jet trainers.

The assemblies switch on master caution 
lights, fire warning lights and other emergency 
warning lights... each requiring significant 
differences in intensity to catch the pilot’s 
attention. Each of these assemblies has its own 
series of resistors and diodes; altogether they 
serve 27 different circuits.

Clear lamps of fixed light intensity are used 
behind green, amber and red colored elements. 
The resistors in the Leach Relay package 
permit varying degrees of light intensity for 
instrumentation illumination. They assure 
control of instrument panel lighting during 
ground taxiing, under extreme opaque 
conditions at high altitudes, during night 
missions and in the strong brightness of 
daytime flights.

Most important of all, they do not fail. 
For dependable relays...for packaged 
reliability, look to Leach!

LEACH RELAY| F

A division of

SEE FOR YOURSELF how Leach relays surpass all 
others in electrical and environmental specifications. 
Write today for catalog and complete information.

LEA»

=----- === = = ■=^=’ = = 5915 Avalon Blvd., Los Angeles 3

CORPORATION
District Offices and Representatives in Principal Cities of U. S. and Canada
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In one minute this sheet of paper was printed by 
the new Army teleprinter.

Teletypewriter Prints 
3000 Words Per Minute

A teletypewriter which prints at a rate of 3000 
words per min was announced. The device, re­
portedly the fastest general purpose message 
printer, was developed jointly by the U. S. Army 
Signal Corps and the Burroughs Corp., Paoli, 
Pa.

In its essentials, the electrostatic recording 
process uses a controlled source of electricity to 
form small charged areas on a high-resistivity । 
surface such as a coated paper.

The electrostatic latent image formed by the 
charged areas is made visible by application of 
powdered ink, permanently fixed by the applica­
tion of heat.

The recording head comprises 35 tiny wires 
leading into and through a triangular-shaped 
piece of plastic. The wires are polished flush 
with one comer of the triangle, or printing head, 
to form a rectangle seven wires high by five wires 
wide.

This is the matrix—72 of them in a row to form 
a printing line. They do not touch the paper but 
are maintained at a fixed distance from the paper 
surface.

Electric pulses will selectively charge al! 3a 
wires or any combination of those wires in each 
head. A normal fine of type, such as appeals on 
this page, is made possible by setting up th* first

CIRCLE 7 ON READER-SERVICE CZ *D ► 
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GENERAL ELECTRIC

TUBE DESIGN NEWS
FROM THE RECEIVING TUBE DEPARTMENT OF GENERAL ELECTRIC COMPANY

New Fast, Sure G-E Impulse Test Method Safeguards 
5-Star Tube Performance under Vibration Conditions

ed by

IMPULSE-TESTING G-E SUBMINIATURES. R. W. Field, Manager, Finished Tube Quality Con­
trol, General Electric Owensboro tube plants, watches test operator take peak and integrated 
output readings as 5-Star 6111'$ are tapped by pendulum (circle). To assure accurate read­
ings, the meter pointers remain in indicating position until operator presses the reset button.

For 6829 5-Star Twin Triode: Most Advanced 

General-Purpose MIL Tube Spec Ever Written!

al! 35 
i each 
irs on 
k first 
PRD ►
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I hirty-nine MIL-spec performance 
tests for General Electric's 6829 mili­
tary tube are followed by seven dif- 
crent life tests. Important among 
heae is a special cut-off life test to 

assure emission capabilities after long 
periods of cut-off operation.

Other 6829 MIL-spec life tests 
cover: 100-hour survival rate, heater 
cycling, and a stability check for 
early-life variations in tube charac­
teristics; also long-term reliability 
tests conducted under Class-A, zero­
bias, and pulse conditions.

Proved by these stringent factory 
tests. General Electric 5-Star 6829‘s 

are going into circuits that demand 
the utmost in tube reliability.

The 6829 has high perveance; uni­
form, controlled cut-off; high mu and 
high transconductance. These custom- 
fit the tube for use as a counter in 
computers, or as a line or core driver 
in cathode-follower circuits.

In addition, the versatile 6829 is 
directly suited to amplifier or pulse­
generator applications in military 
controls, communications equipment, 
and detection systems. Ask any Gen­
eral Electric Receiving Tube Depart­
ment office listed on the following 
page for additional information!

Rapidly being applied to 5-Star 
lubes — miniatures and subminia­
tures—General Electric’s new impulse 
test method for measuring vibrational 
output gives a lower-noise tube in 
military applications where shock 
and vibration are definite hazards.

Missile circuits, for example, may 
incur any one of three kinds of 
vibration — impulse, random, and 
periodic. All three can result in tube 
resonance and variations in output.

In order to weed out those tubes 
with high output variations caused by 
vibration. General Electric tube engi­
neers developed a new, fast, and posi­
tive method of impulse-testing which 
interprets tube output in terms of 
both peak and integrated values. In­
tegrated output figures have a close 
correlation to swept-frequency test 
results (see chart below).

G.E.’s test thus protects against 
periodic and random, as well as im­
pulse-type, vibration, insofar as these 
conditions affect tube performance.

pulse excitation, in microvolt-seconds. 
Vertical: swept-frequency vibration 
(100 to 10,(XX) CPS, 10 G peak ac­
celeration!, max output in peak-to- 
peak millivolts. Tube tested, Type 
6021. 10 sections. Ef:6.3 v. E|,:100 v. 
Rk:150 ohms. 1^:10,000 ohms.



Tear off and keep this sheet for ref erente. It contains useful tube-application data.
<

TO MINIMIZE TV DISTORTION, ALLOW FOR VIDEO REFERENCE SHIFT!

GENERAL® ELECTRIC
12-11.206
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Avoid White Compression and Other Picture Faults 
by Designing for a Video-Amplifier Grid Voltage 

Range in Excess of Peak-to-Peak Drive!

Sian line fora predomi­
nant ly black picture, 
with vertical white bar 
at center.

Study of the diagram at right will show how essential it is 
for the television designer to provide a linear transfer 
characteristic with significantly greater dynamic range 
than apparently is required for a given peak-to-peak video­
detector output. This applies when AC coupling is used 
between video detector and video amplifier.

In order to include the two extremes of the picture tone 
scale—a predominantly white screen image or a predom­
inantly black image—the grid-voltage swing called for is 
approximately 1.6 times that of the peak-to-peak detector­
output voltage.

These two picture extremes are not commonly encoun­
tered in home set operation. However, their existence shows 
that a safety factor should be used when choosing video- 
amplifier tubes or establishing detector level, in order to 
assure good picture reproduction over a wide range of 
image content. The amount of safety factor will depend 
on the degree of compromise chosen by the designer. A fac­
tor between 1.21 and 1.4 times the detector-output voltage 
might be considered prat tical.

Tube Characteristics Vital—Select the Right Type!
Scan line fora predomi­
nantly white picture, 
with vertical black bar 
at center.

Depending on individual circuit requirements, the TV de­
signer should carefully consider a video-amplifier tubes 
cut-off characteristics and amplification factor insofar as 
these affect the tube’s ability to cover the full desired grid­
voltage range efficiently.

General Electric’s wide selection of video-amplifier types 
helps the designer choose exactly the right tube for his 
circuit. Among G-E types are the popular 6AI 8-A . . . 
6 8AW8-A ... 6 8CX8... 6 8EB8... 12BY7-A. Ask any G-E 
receiving tube office below for expert application counsel!

Curve at left plots plate 
voltage (vertical axis) 
against grid voltage 
(horizontal axis) for 
a video-amplifier tube 
with typical plate load.

Outer vertical lines 
show extremes within 
which constant peak- 
to-peak drive shifts. 
Middle line represents 
bias with no signal.

Average picture: mixed 
blacks, grays and 
whites. Waveform rep­
resents one horizontal 
scan line.
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For further information, phone nearest office of the G-E Receiving Tube Department below:
EASTERN REGION CENTRAL REGION WESTERN REGION

200 Main Avenue, Clifton, New Jersey 3800 North Milwaukee Avenue 11840 West Olympic Boulevard

Phones: (Clifton) GRegory 3-6387 Chicago 41, Illinois Los Angeles 64, California

(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 Phone: SPring 7-1600 Phones: GRanite 9-7765; BRadshaw 2-8566

Progress Is Our Most Important Product



CONSTANT DELAYFLAT AMPLITUDE AND

Sized-Down Seismograph

9

2 
3

is the first all-transistorized seismic amplifier 

It reportedly yields weight, power and size 
anging from 50 to 80 per cent over conven-

'um tube systems.
e 24-channel seismograph—complete with 

test circuitry—is contained in one water- 
eighing only 57 Ib. An all-transistorized

Flat within 3 db over pass band 
21 db at ± 15% of center freq. 
40 db at i 22% of center freq. 
Time delay over the pass band, 
constant to ± 5%

ntal silicon solar convertor charging 12 v bat- 
all-transistorized regulated power supply at left, 

ig the seismograph in center, feeding recording 
'□ph at right. Dubbed Explorer, the seismo- 
vas designed and manufactured by Texas Intsru- 

ac., Houston, Tex.
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FOR ± 15% PASS BAND
1 Flat to 3 db over pass band
2 23 db at ± 30% of center freq
3 40 db at i 44% of center freq.
* Time delay over pass band constant

to ± 7%
Input impedance — 500 ohms
*Output impedance — 500 ohms and high 

impedance for operation to a grid
•optional impedance available on special order.

TECHNICAL DATA
FOR + 7>/2% PASS BAND

(fib, fifing.

PIONEERS IN TOROIOS, FILTERS AND RELATED NETWORKS 
CIRCLE 8 ON
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haracter in the line across all 72 heads. The 
only head that prints is the one selected by a co­
incident pulse to the back plate, or “anvil.” The 
electrostatic charge can be deposited in one mil­
lionth of a second.

The second character in the word would be set 
u;, cross the line and printed serially in a simi- 
<ir manner. Obviously, a line o£ 72 characters 
wide would require only a small fraction of a 
second.

During the recording stage, the electrical dis­
charge from the printing head to a metal plate- 
grounded or of polarity opposite that of the 
printing head—is used as the source of charge to 
form tlx lectrostatic latent image on the paper 

kurfac<
Tl’» ze of the image depends mainly upon 

f iarity, the electric field strength and the 
buri ace coating on the paper. A relatively low 
negative voltage applied to the point electrode 
fives small, round dots.

Operating at a lower speed of 750 words a 
ninute to meet Army Signal Corps requirements, 
he new electronic messenger will be the major 

Unit in the Army’s new family of teletypewriter 
devices, all operating at 750 words a minute.

E
gulated power supply and lightweight 12-v aircraft 

’ very both ere contained in another case weighing 

1 Vacuum tube seismic amplifier systems weighed 
I th order of 200 Ib. Operator here holds an ex-
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MAXIMUM TELEMETERED RESPONSE THROUGH

In keeping with its reputation as a 
pioneer in the field of toroids, filters 
and related networks. Burnell & Co. 
now offers a complete line of low pass 
and band pass constant delay filters 
for standard RDB telemetering chan­
nels. These Burnell constant delay fil­
ters combine accurate amplitude and 
phase to effectively limit intelligence 
distortion and false transients to a 
minimum. Telemetered signals from 
off course missiles or those in distant 
or terminal flight are no longer blocked 
by attenuation and noise.

Combination Achieved
Existing sub carrier discriminators 
afford no better than a choice of flat 
amplitude pass band with non-linear 
phase in one filter or a constant time 
delay filter with distorted amplitude. 
In contrast, Burnell constant delay fil­
ters combine both—are flat w ¡thin 3 db 
over the pass band—1/2 db for the low 
pass filters—and possess a time delay 
constant w ithin 56 <.
Write for Bulletin CD 0.51

CONSTANT DELAY BAND PASS

1 Frequency Part# Delay in ms. .B/W

.4 KC S-60051 34.00 15%

.56 KC S-60052 24.30 15%
.73 KC S-60053 18.60 15%
.96 KC S-60054 14.20 15%

1.3 KC S-60055 10.50 15%
1.7 KC S-60056 8.00 15%
2.3 KC S-60057 5.93 15%
3.0 KC S-60058 4.40 15%
39 KC S-60059 3.38 15%
5.4 KC S-60060 2.44 15%
7.35 KC S-60061 1.80 15%

10.5 KC S-60062 1.26 • 15%
14.5 KC S-60063 0 91 15%
22. KC S-60064 0.60 15%
30. KC S-60065 0.44 15%
40. KC S-60066 0.33 15%
52.5 KC S-60067 0.252 15%
70. KC S-60068 0.189 15%
22. KC S-60069 305 30%
30. KC S-60070 .224 30%
40. KC S-60071 .168 30%
52.5 KC S-60072 .128 30%
70. KC S-60073

SIZE—2" x 3Va" x 4'J/|6"
.096 30%

Amplitude and Phase Necessary

For maximum performance of tele­
metering systems, it is recognized that 
filtering of sampled data requires both 
linear phase and flat amplitude in the 
pass band. However, until recently a 
combination of the two in one unit had 
not been available.

9 
10 
11 
12 
13 
14 
15 
16 
17 
18

A 
1« 
C 
D 
E

CASE
> INPUT IMPEDANCE = 500 ohms
* OUTPUT IMPEDANCE = 500 ohms and to grid

EASTERN DIVISION 
10 PELHAM PARKWAY 

PELHAM, NEW YORK 
PELHAM 8-5000 

TWX PELHAM 3633
READER-SERVICE CARD

PACIFIC DIVISION 
720 MISSION ST. 
SOUTH PASADENA, CALIFORNIA 
RYAN 1*2841 
TWX PASCAL 7578



General Electric Announces for Missile Use . . .

New Lectrofilm* Capacitors for
44,000 Hours of Reliable Life

New G-E Lectrofilm-B capacitors offer you maximum 
reliability at lowest possible cost . . . results of over 
3,000,000 unit-hours of life test data (per G-E Spec. 
MTC-3) indicate a probability of survival in excess of 
0.99 for 44,000 hour life under rated voltage at 85(7 
Under rated voltage at 125C, the indicated probability of 
survival is in excess of 0.98 for 44.000 hour life.

LOW FAILURE RATE AND LONG LIFE of these in­
expensive G-E capacitors result from using only the 
highest quality materials and the closest of process 
controls . . . units are lightly wound with high-purity 
aluminum foil and capacitor-grade Mylarf film dielectric. 
No solder is used, and introduction of contaminants 
through impregnation is eliminated.

SMALL, LIGHTWEIGHT ENCLOSURE consists of tape 
wrapped around the compact roll and sealed with epoxy 
resin, forming a rugged case which resists humidity, 
vibration and shock.

TO MEET YOUR APPLICATION REQUIREMENTS, 14 
case sizes are available in five ratings—100-, 200-, 300-, 
400-, and 600-volts. Capacitance range within each rating 
is: 0.015 to 0.68 uf in 100 volts; 0.010 to 0.47 uf in 200 
volts; 0.0047 to 0.22 uf in 300 volts; 0.0033 to 0.15 uf in 
400 volts; and 0.0010 to 0.10 uf in 600 volts.
GET A QUOTATION TODAY ON NEW LECTROFILM-B 
CAPACITORS by contacting your General Electric rep­
resentative. Ask for your copy of life-test data and G-E 
Specification MTC-3. Or, write to Section 447-4, General 
Electric Co., Schenectady. N. Y.
★Trademark of General Electric Co. tReg. trade-mark of DuPont Co.

Progress Is Our Most Important Product

GENERAL ELECTRIC

BEHIND THE NEWS
Declassify 40 Year 
Accumulation of 
Military Documents

More than one million c .. ft. J 
classified military documen s wed 
wrenched from the f ational 
Archives and Federal reco d cen­
ters last month. This am< tint of 
paper represents most of the letters] 
reports, films, books, and n emoraJ 
bilia classified and collected by thel 
military services between 1917 audl 
Jan. 1, 1946. Even with this grand 
sweep, there still remains nearlvl 
10 million cubic feet of paper coll 
lected within the last 12 years.

This mountainous accomplish! 
ment is made possible through I 
Defense Department Directive! 
downgrading the tremendous bad I 
log of documentation—with certaid 
exceptions. Among the comparJ 
tively short list of exceptions aid 
several of interest to the electrons I 
design engineer: radar scope pho-1 
tography; documents describe I 
electronic countermeasures oil 
counter-countermeasures; those giv I 
ing structural or performance datl 
concerning Naval vessels or Naw I 
armament and equipment, i. I 
proximity fuses, fire control sysl 
terns having designation MK 31 
and numerically higher, including 
their associated computers anl 
radars. I

While the directive brings inti 
the open many old documents, ill 
very existence has tended to makl 
military classifiers more keen I 
aware of the problems. Under till 
’needling” of declassification pel 
icy-maker Vice Admiral John ^| 
Hoskins, USN (Ret.), guide lin | 
may be established that will mall 
the job of classifying that of thl 
person who knows most about thl 
document.

Meanwhile, in an attempt to sten 
the tide of classification, Hoskin 
office has set up a periodic report 
ing system with the services. Cer 
tain criteria have been set up on ai 
experimental basis. If they do no 
appear to be doing the job, ther 
others will be developed tc do 
better.
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most exacting
■arlier

storage and display

Federal

MATRONS

DEFLECTIONFOCUS

to stei

*Trademark of International Telephone & Telegraph Corporation.
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RESOLUTION 
LINES/IN.

3D S WerJ 
atio J

electromagnetic 

electromagnetic 

electromagnetic 

electrostatic

electromagnetic 

electromagnetic 

electrostatic 

electrostatic

VIEWING 
TIME (MAX.)

30 sec.

30 sec.

40 sec.

40 sec.

I on ai 
do no

TYFE

7173

7174

7175

7176

Box F0011, Vacuum Tube Department, Components Division 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

Box 412, Clifton, New Jersey

WRITING SPEED 
IN./SEC.

200,000

200,000

250,000

250,000

»rough a 
Directive 
ms bad i 
1 certair I 
unipara 

ions aid 
lectroni. 
pe ph J 
'scribm. I

In scan conversion systems, observation of 
single transients, sequential display of in­
strument data and similar uses, latrons offer 
resolution up to 80 lines/inch and high 
writing speeds.

•RIGHTNESS 
FT.-LAMBERTS

2800

10,000

2500

2500

ERASING 
TIME

3 millisec.

3 millisec.

3 millisec

3 millisec.

unt of 
ae letters I 
n enioraJ 

?d by J

)7 and 
‘b grand 
is nearh 
ap er cold 
ears. I

DIAMETER

4* direct view 

4* projection 

5* direct view 

5" direct view

’ I lei completion. System will handle both 
and terminal phases of flight, perform- 

r n decision making functions.

1 ECTRONIC DESIGN • November 26, 1958

. . ION AND OTHER ELECTRICAL PRO- 
1PULSION for space flight applications will be 
jointly developed by Marquardt Aircraft Com­
pany, Van Nuys, Calif., and Applied Radiation 
Corporation, Walnut Creek, Calif. Formal agree­
ment was recently made by both companies who 
[bring extensive complementary experience to the 
union.

. . . WIRE-GUIDED TORPEDO developed for 
the Navy’s Bureau of Ordnance by Vitro Labo­
ratories; Silver Spring, Md. Weapon is connected 
to its launching vessel by a wire that is paid out 
from the torpedo as it drives through the water. 
Operators aboard the launching vessel send elec- 
Tical signals over the wire to guide the torpedo 
:o a “kill.’' Range of Mark 39 was not disclosed.

latron storage tubes give you a broad range 
of characteristics around which to design 
advanced systems for writing, storing, dis­
playing, and erasing information.

In all-weather radar, latrons have a high order 
of halftone resolution that facilitates dis­
tinguishing of cloud formations.

In ground radar, latrons permit accurate, con­
venient daylight viewing because of their 
high brightness—up to 10,000 foot-lamberts 
—ample for projection systems.

. EYEGLASS HEARING AID features mag­
netic pickup in front frame. Sound and visual re- 
v are thus coordinated. Pickup measuring 
L _ 3/8 x 1/5 in. is of balanced armature vari- 
iblc reluctance variety. Feeds either monoaurally 
>r binaurally. Acoustic gain is 50-60 db. DeveL 
)ped by Otarion Listener Corp, who are now 
joing after military contracts in subminiature 
umponents.

Developed by men who have led in storage 
device technology, latrons are manufactured 
to the high standards of reliability which 
have made Federal tubes famous for over 
half a century. Write today for complete 
data.

4I-AUTOMATIC DATA PROCESS- 
>TEM development for military and civil 
He control proceeding “on schedule,” 
Precision Laboratories reports. Contracts 
e MAB totalling $8 million awarded 
his year specify 1960 target date for ini-

EW SUPERSONIC AIR-TO-AIR 
I Gt I) MISSILE climbs higher, flies faster 
and ). a greater range than any of its prede- 
cessoi Fourth in the family of Falcon missiles 
produced by Hughes, the GAR-3 is scheduled 

1 into operational service as principal fire- 
t of advanced all-weather jet interceptors 

1 tLe Air Defense Command. White ceramic 
'• cone is longer and more pointed than the 

4uH v, rounded radomes of earlier birds. Other 
extei ] changes include greater length (slightly 
>ver s \en feet), increased wing span, and ex- 
ension of stabilizers so that they reach beyond 

* ie center of the airframe.

Memory 
Tone 
Resolution 
Brightness



over
meters in stock!

WASHINGTON 
1REPORT

Herbert H. Rosen

800 sizes and types available for immediate 

delivery through your SIMPSON distributor!

DISTRIBUTOR GETS 

24.HOUR SERVICE

Do you need panel meters in a hurry ? Y on can get 
Simpson panel instruments from your local electronics 
parts distributor . . . right off the shelf! \nd to be sure 
that you get the model and quantity you want, Simpson 
backs up your local distributor with a huge stock al its 
own I hicago plant. This teamwork puts 50.000 meters, 
in 800 sizes and types, at your finger tips. There’s no 
delay either. Y our distributor*'* orders are shipped from 
Simpson's warehouse within 21 hour'*.

But service isn't the whole story. Simpson meters are 
quality instruments—backed by a 50-year reputation 
for accuracy and ruggedness.

Your Simpson distributor is one of 1500 located 
throughout the I nited States. Canada, and abroad. 
Check with him on all of your stock meter requirements.

FROM THIS

HUGE SIMPSON STOCK
SIMPSON ELECTRIC COMPANY

5202 W. Kinzie St., Chicago 44, Illinois 
Phone: EStebrook 9-1121

In Canada: Bach-Simpson Ltd., London, Ontario

INSTRUMENTS THAT STAY ACCURATE!
CIRCLE 11 ON READER-SERVICE CARD
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The Poor, Poor Army
Depending on when you listen to their spokes­

men, the Anny is the greatest, best equipped 
most knowledgeable organization in the x orld— 
or it is the most logistically starved, down-trod, 
den, sinned-against collection of soldiers any. 
where. Recently, the Association of the U. S 
Army (AUSA) provided a forum for its members 
that was singularly blessed with a rather high 
degree of truth.

General L. L. Lemnitzer, Vice Chief of Staff 
—and probably Gen. Taylor’s successor—set the 
stage with a reflection on modernization. “In 
terms of dollars,” he said, “approximately 60 per 
cent of the Army’s inventory today was pro­
cured during WWII or the Korean War." There’s 
even more prc-WW II equipment still in use. 
Ancient equipment means serious drain on 
maintenance resources, besides the more impor­
tant aspect that such equipment prevents the 
Army from fighting much of a battle.

But replacement equipment and new items are 
expensive. And a good proportion of the Army’s 
money is being spent on missiles and missile sup­
port. Not the least for consideration is communi- 
cations-electronics. Here, too, the spectre of too- 
littlc-too-late hangs over the Signal Corps. In 
proudly displaying its latest concept of mobility, 
the Signal Corps was forced to admit that much 
of its new equipment is still under development. 
A new Army Area Communications System re­
quires an automatic electronic switching system 
—still under development. Tropospheric scatter 
radio terminals are still under development. So 
are a ‘push button’’ electronic telephone and 
belt-type pouch combat radio.

In combat surveillance, the Signal Corps is 
striving to “stitch" the battlefield with all-seeing 
drones. But, according to R & D Chief, Lt. Gen. 
A. G. Trudeau, the Army’s ability to collect in­
telligence has not improved in the past few 
years, especially at jet speeds. He cited the vital 
need for more drones provided with IR. radar, 
and TV to keep the battlefield commander con­
stantly aware of enemy troop movements.

Trudeau’s outspoken remarks affirmed similarly 
annoying comments—annoying to the Army, ¡hat 
is—made by the Chairman of the Joint ( >iefs
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iff, Gen. Nathan Twining. The nation’s top 
! hit at the Army for seeking too glamor- 
piipment to do an immediate job. The 
nobility concept was attacked. In this con- 
wining was directing his comments at 
and reliable communications, accurate 
acquisition, and simple supply proce-

thousands of “ " without DELAY!
|(j! “Every aspect of modern technology 
shoub be used to improve these areas,” he said.
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world- 
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ecessary Complexity
Twining went on to point out that “much of 

onr equipment today is unnecessarily compli­
cated. Are we making equipment so technical 
because it is supposed to be so today? I think 
wv havi introduced too many refinements and 
f j. s into much of our equipment with 
it ,uiung problems of maintenance under field 
conditions and training, not to mention the factor 
of cost . . .”

AUSA was shocked at this public rebuff, but 
could do little about it when its own people— 
Trudeau and Medaris—hit at the same areas. 
The 11 & D Chief called the requirements set by 
the military too high. He suggested that rather 
than seek perfection all the time, the services 
should be satisfied with, say, 90 per cent of the 
goal. *

Trudeau also called for more decentralization 
of decision in light of rapid transportation and 
virtually immediate communications. He also 
advised that industry should be given greater 
authority over its projects. But, in being granted 
this authority, the companies must accept the 
responsibility of success and failure of the 
project.

This same kind of approach was reiterated by 
the Army’s missile boss, Maj. Gen. J. B. Medaris. 
Furthermore, he thought that the military pro­
cedures for selecting contractors via open com­
petition is too time consuming. Part of the long 
lead time between concept and operational capa­
bility can be attributed to this system.

OF STANDARD SWITCHES 
WILL HANDLE ALMOST 

ANY LOW-CURRENT
APPLICATION . . .

Rl -7/8"

GENERAL PURPOSE: Up 
to 12 positions; 303, 45°, 
60° throw.

Series H

r 1-3/8"

SIMPLE SWITCHING: Up 
to 5 positions combined 
with AC switch.

Sériés 52, 54

CUSTOM-MADE 

TO YOUR EXACT 

SPECIFICATIONS 

FROM 

STANDING TOOLS

LOW COST: Up to 12 
positions; staked or strut 
screw construction.

Series QH

ROTARY

MINIATURE: 8, 10, and 12 SMALL: Up to 12 positions 
positions; up to 18 con- in phenolic, Mycalex, or 
tacts per wafer. steatite insulation.

Series A Series F

ADAPTABLE: 8, 10, 12, 
and 14 positions; many 
variations; economical.

Series J, K, N

I* 2 5/16"

18-POSITION: Single or 
double .eyelet fastening 
of clips.

Series L

R2 5/16"

24-POSITION: 15° throw 
handles complex circuits.

Series MF

LOW COST: 2 to 5 posi­
tions; fits in limited space.

Series 50, 53

1-33/64"

SIMPLE SWITCHING: Up 
to 4 positions; numerous 
variations.

Series 20

LEVER OPERATED: 2 to 5 
positions; numerous ver­
sions using std. wafers.

Series 185

CONCENTRIC SHAFTS: 
Dual and triple shafts 
with many wafer types.

FOR PRINTED CIRCUITS: 
Special lug designs for 
direct insertions.

SLIDE

SOLENOID SWITCH: Oak 
wafers with G. H. Leland 
type of Rotary Solenoid.

5/8"

2-POSITION: Shorting 
type with floating slider.

Series 70

COMPLICATED SWITCH­
ING: 2 to 4 positions; up 
to 20 poles; very thin.

Series 150

ROTARY SLIDE

COMPACT—2 to 4 posi 
fions; max. switching in 
min. space.

Series 160

□rps is 
-seeing 
t. Cen. 
ect in­
st few 
ic vital 
radar.

ïr con-

Medaris also felt that industry’s red tape is 
ni ' more cumbersome than the military and 
s ly responsible for industry’s inability to 

res) ’ fast enough to the customer’s changes 
in dir. tion. He further chastised some elements 
of ind try that have a “tendency to make a 
lifetime career out of a military project.”

This same line was cast at industry by E. P.
;ada at a recent NSIA luncheon. Neither the

1-1/8"

PUSHBUTTON

SINGLE BUTTON—1 to 4 
poles; spring return and 
push-push.

Series 170, 175

I -1 3/16"

SIMPLER CIRCUITS: 3 to 
12 buttons; very adapt­
able unit.

Series 80

ni lady 
y. that 
C iefs

tow Federal Airways Agency director nor the
MA chief gained many friends by these re­

narks However, both have great influence on 
the k u] and amount of work the electronics in- 

Mustry will be doing over the next few years. 
Duesadas FAA is expected to let many far- 
i aching contracts in air traffic control equip-

COMPLICATED CIRCUITS: 
1 to 18 buttons, up to 32 
contacts each.

Series 130

ULTRATHIN: 
tons; up to 
per button.

1 to 12 but- 
14 contacts

Series 131

EACH SWITCH 
IS PRETOOLED

IN NUMEROUS 
VARIATIONS.

DETAILS
ON ANY SERIES 
ARE AVAILABLE 

ON REQUEST

For Recommendations on Unusual Applications, send us a sketch and short description.

MFG.
CO.

SWITCHES
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WASHINGTON REPORT
BE SURE...BUY E LITES
engineered especially for computers, control 

systems, military applications

THE ORIGINAL MINIATURE INDICATOR LIGHT

EFFICIENT, POSITIVE

Proper lens shape in bu­
tyrate per MIL-P-10407 
tor clear display. Form­
tip neon lamps with 
electrodes exposed for 
maximum brilliance.

Actual size — 
fits a 3/s" dia. hole

STRONG, LIGHTWEIGHT 
ALUMINUM CASES
Black or silver ano­
dized to MIL-A-8625 
(ASG).

MULTIPLE TERMINALS— 
NO ‘HOT” CASES 

Terminals are silver- 
plated, gold-flashed, 
cadmium-plated or elec­
tro-tin-plated. AMP type 
37 taper pins available.

BUILT IN RESISTORS 
OPTIONAL
Genuine Allen-Bradley 
carbon composition.

QUALITY INSULATION
MATERIALS
Glass nylon or Melamine 
MME per MIL-P-14.

You can mount almost any E-lite in a %" hole. These 
tiny units save precious space in computer data-process­
ing systems, aircraft and industrial control systems, 
instruments, test equipment, telemetering systems — 
wherever long life and dependable operation are essen­
tial. They’ll fit your system application exactly because

they’re tailor-made for the job by system engineers. 
Choose from many replaceable-lamp or permanent-lamp 
types, with neon or incandescent lamps, with or without 
resistors, and in a variety of lens styles, colors and data 
readout capacities. 100% electrical and mechanical in­
spection assures you of full E-lite quality in every unit.

T W O - W E E K DELIVERY ON 1560 
STANDARD VARIATIONS 

Special Prices On Volume Orders

LOW-COST INDICATORS

Neon and incandescent panel 
illumination, readout, etc. 
Round or flat lens. Lens mark­
ing available Push-on retainer 
furnished. Models IB (neon) 
and IK (incandescent) shown

REPLACEABLE-LAMP TYPES 

Single-lamp holders for neon 
or incandescent lamps. Va 
riety of lens types. Up to 3 
digits available on flat lenses. 
1DH holder shown.

PERMANENT LAMP

TRANSISTOR CIRCUIT 
NEON LIGHT
Has built-in diode-resis­
tor network - no adapt­
ing needed. Fires on 
only 10 volts. Lamps 
are aged, selected for 
stability. Round er flat­
face (readout) lens. 
Model 1AD shown.

ROUND-LENS 
INDICATORS

With neon or incandescent lamps 
Model 1AG (neon) shown.

PERMANENT-LAMP 
READOUT TYPES 

With permanent or change­
able lenses, and lenses taking 
up to 3 digits Neon .r incan- . 
descent lamps. Model 1EG 
(neon) shown.

DUAL LAMP HOLDER
Holds two lamps to provide dou­
ble check on circuit operation. 
Monitors key circuitry in a va­
riety of ways. Model 1FH.

MORE THAN 1500 SATISFIED USERS:

IBM Burroughs General Electric 
Electro-Data Bendix Hughes Brush Instruments 

Magnavox Ampex.. and others!

Write for 6-page bulletin with 
photos, descriptions, dimension 

drawings for the complete 
line. Sales representatives in 
principal cities. Submit your 

special problem for our 
engineered solution.
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emu
CORPO« A T J O N

1805 Belcroft Avenue, El Monte, Calif. 
A subsidiary of Genisco, Incorporated

ment happen. And Medaris’ part in missi 2 ac­
tivities need not be elaborated on.

But their influence goes even deeper than 
these indicators. Deputy Defense Secretary Don. 
aid Quarles expects to request a $42 billion bud­
get for FY ’60. In doing so, several large pro. 
grams will have to be cancelled. Washi igton 
circles believe that missile and aircraft pr )jects 
will be the hardest hit. And among these will 
be those conducted by companies giving wery 
indication of making them “lifetime project

With all this great cry of an inadequa’e air 
defense, why is there such a delay in installing 
more missile masters for point defence typified 
by the Nike batteries? Rumors prevail that four 
such installations are now sitting in warehouses 
waiting for the Army and Air Force to decide 
who will have housekeeping responsibility and 
who will supply the bricks and mortar.

There should be quite a repercussion in the 
industry when—and if—ITT receives the award 
for the SAC global communications moderniza­
tion program—456L. Although teamed with 
Hughes and Hoffman, ITT still carries a major 
share of the burden as well as having prime re­
sponsibility for SAC’s command system, 465L. 
Many hundreds of millions of dollars are in­
volved.

Without any illumination by publicity, it ap­
pears that the land-based Talos is slowly sinking 
into the ground. Pentagon Deputy Boss, Dr 
Donald Quarles, admitted that there are now 
plans to discontinue its development—this, in 
spite of highly successful tests at White Sands.

Growth factor of Sperry Rand’s Utah labora­
tories surprisingly high in light of recent reces­
sion. Officials claim the staff of Utah Engineering 
Laboratory will be more than 2000 by end of 
1958. Big contract in laboratory is Sargeant solid­
propellent guided rocket for the Army. Prelim­
inary work on new antiballistic rocket, Vigilant, 
is also in progress. However, it is rumored that 
the work is only the first stage for a still highly 
classified follow-on missile of advanced design.

Complaints about too little applied R & D in 
electronics are refuted in EIA report that $1-4 
billion was spent in 1956. Estimate is based on 
National Science Foundation survey. However, 
the figures are a reflection of a total cost of 
$6.4 billion for all basic research and applied 
R & D by all industries. According to former 
Defense R & D chief, Frank Newbury, a’lout 
$12 billion is actually spent on R & D. If true, 
electronics R & D should rise accordingly. । ur- 
ther, since figures are based on the 1956 survey, 
1958 estimates should be considerably high r.
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Seek Ye Not The Truth

You are doing a disservice to the nation when you try to find 
out how good our weapons stock-up against the Russian’s.” So 
spake Maj. Gen. John B. Medaris last month at a NEC news con­
ference. What the nation as a whole will know about our security 
will come from official communiques only. Official communiques 
in the past have been too often half-truths. Acting on incomplete 
facts, newspapers and magazines have often drawn erroneous 
conclusions, and we have editors confessing, “Why My Newspaper 
Lied ” (Saturday Review of Literature, April 5, 1958). Engineers 
are often no better informed. Your source of information of our 
weapons’ capabilities is often the newspaper or magazine. Despite 
your secret security classification, you often don’t qualify as hav­
ing a “necd-to-know requirement. As a consequence, few people 
know our real position. The rest of us apparently can do little more 
than have faith in those entrusted to decide what is good for us.

How you can get this faith is difficult to say. You usually know 
men not by their words but by their deeds. We see some deeds 
like Nike missiles and atomic submarines in sufficient quantities 
to impress us. Perhaps many of the words said impress us too 
until we remember words or symbols only and not the things they 
represent. Words are no good by themselves and as for the deeds 
of the military, we have no reference by which we can judge them. 
Do we then judge by the character of those who speak the words?

To judge a person’s character is not easy. There are catalogs of 
virtues to be used: most of them suspect when one speculates on 
the possible motivations that drive a person. Motivations quite 
accidentally create results recognized as virtues. Vested interests 
are certainly motivations which raise havoc with a person’s ra­
tionale.

Two virtues do stand out: selflessness and honesty. The selfless­
ness of the kind shown by Heinrich Hertz who was too busy doing 
new things to bother to file patents for his own welfare is no doubt 
too much to expect in today’s society. Scrupulous honesty would 
demand that we don’t get any misleading information that either 
cares us too much or comforts us too much. This requires courage. 

And such courageous persons may easily expend their usefulness 
in official circles as did J. Robert Oppenheimer.

As most of us are thwarted in seeking the whole truth, let us 
ask that those with higher responsibility put truth above self­
interest. Let’s ask that skeptics be part of our top team as thinking 
starts with skepticism.

LOW LOW

■■■■■■■■
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The Behlman
INVERTRON' 

features low 
harmonic distortion. 
Sine wave distortion 

is held to less than 1% 
with .05% or better avail­

able on special order.

The Behlman Invertron is a completely electronic 
A.C. Power Source widely used in research and development, pro­
duction testing, test consoles, electronic systems or wherever A.C. 
Power other than that obtainable from the 60 cycle line is required.

INVERTRON
Models are available with single phase, two phase 

or three phase output and with either fixed and variable frequencies.

INVERTRON
A wide range of power ratings are available in 

standard models with other power ratings on special order.

INVERTRON
The Invertron features extreme frequency accuracy 

and stability, exceptional regulation against both line and load, and 
low harmonic distortion and noise.

INVERTRON
Specifications for all standard models include 1% 

maximum distortion, 1% regulation no load to full load, extremely 
low output impedance, and essentially zero response time.

For further information 
write or call

Modular construction techniques 
employed to provide low cost 

custom as well as standard units.

BEHLMAN
f iNciNffR/Mc (.wihi

■■■■I 
r tUCtfOfUCf • MfCHANKa - twrcS 
~ ptsxM • DfvtiQMtw » rtorowt

Ì9U WINONA AVSNUf

Representatives in all principal cities and Canada
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Graphical shortcuts can make the design of transistor circuits easier. i 
h<

Graphical Design of Transistor Bias Circuits i * 
io
i

1

G. V. Woodley
Raytheon Mfg. Co.

Waltham, Mass.

R

R

Fig. 1 . Two biasing circuits. Fig. la shows a common 
method of biasing transistors by the use of one battery. 
Fig. 1 b shows a feedback method of biasing transistors 
by use of one battery.

DESIGNING transistor bias circuits can be 
simplified by representing the following con­

siderations graphically:
■ the relative magnitudes of the resistors in­
volved;
■ the power consumed in the bias circuit;
■ the stability of the chosen bias current for var­
ious conditions of temperature and for different 
transistors of the same kind.

Here is a method by which these three con­
siderations can be represented graphically, mak­
ing the design of the bias circuit easier. Two 
biasing schemes will be examined—one rather 
thoroughly. A design problem illustrates the 
method of determining the bias circuit of an ac 
transistor amplifier.

Two Biasing Schemes

Two schemes of biasing are shown in Fig. 1. 
Here ic is the desired collector bias current; it is 
the base current necessary to achieve this 
(L q), and Rt is the input impedance of the 
transistor (R, = fi Rt)- Lot us examine these two 
schemes one at a time.

sired, the transistor circuit of Fig. la is appn i- 
mated by passive circuit of Fig. 2.

In this circuit

. EbH( = ----------
\ Eb + Ii 

from which

Ef

Et

E

Ef + Eb lit

K1'—

E,

— + 1
Et

(2a)

E — it E
K1 =------------------
Et it

(2b)

The stability consideration is as follows. As­
sume that the steady-state collector current is 
made up of two parts:

tc — 3 it + (3)
Here I)0 is defined as the common-base-circuit 
collector-cutoff-current. This is the standard 
definition, and hence the multiplier (P -f-1). De­
fining the stability factor S as,

^s

T( 
ion

(4) Iqai
= const.

Common Method of Biasing

To determine the impedance level relation­
ships which hold for any given bias current de-

di, 
dî

ICO

Fig. 3. 
Kx/x-j-l

(ns
me

Assymptote and actual representation of the equation y = 

for K = 3.

>t< >
A
>ns

JCli 
■ ns 
yrr 
aw 

qua

a dl

16

Fig. 2. Passive approximation to 
the bias circuit of Fig. la.
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Note that R:/|3 is substituted for Re, and 1/p

approxima
used. From this1< ill Hl

L CTRONIC DESIGN • November 26, 1958

^s an approximation Eq. (6b) is 
Ik1 >> 1, which is usually the case

To determine the bias power, the

a figure which expresses the change in 
iector current due to the change in the cut­
rent. The larger this figure is, the more 
e is the bias. Writing the necessary equa- 
r Fig. la and solving them for i0 as ex­
in Eq. (3), we differentiate the expression 

d with respect to Ico and obtain Eq. (5).

A graphical method of expressing these rela- 
onships can be found, if one examines these re- 
’• nships and notices their similarity to fre- 
’ aiicy-domain representations of passive com- 

1 nsating networks. These expressions have 
yniptotes and correction factors, and can be 
awn very easily by the use of a template. The 

quation and graph of such a template is given in 
ig. 3. The template can be constructed out of 
a dboard or plastic from the graph.

(Continued on following page)

FOR SLIP RING APPLICATIONS
SUP RINGS • • . Diameter from ’A * to 48 * and larger. Rings 
are plastic molded, electroplated, electroformed or fabricated. 
Annular or cylindrical rings are formed of both solid and 
laminated metals. SUP RING ASSEMBLIES ... All sizes J to 
400 circuits. Performance closely approaches that of a uniform 
cable. Crosstalk between circuits similar to shielded cable; 
impedance match at video frequencies like matched coaxial cable, 
at radio frequencies sufficiently close for many applications. 
D. E. Makepeace Division. Attleboro. Mass.
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FOR PURIFYING AND PURIDRYING
DEOXO' PURIFIER . . . provides low-cost catalytic purification 
of hydrogen and other gases to the extent of less than 
one part oxygen per million. Requires no operating expense, 
no maintenance, no reactivation, no auxiliary heating, 
no water cooler. DEOXO‘ DUAL PURIDRYER . . . combines 
continuously-operating, dual tower, automatically-run drying 
unit with the features of Deoxo Purifier—catalytically 
produces pure, dry hydrogen, so pure it contains less than 
one part oxygen per million, so dry that it has a dew point 
of better than —100 F.
Chemical Division, 113 Astor Street, Newark 2, N. J.
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FOR ULTRAVIOLET TRANSMISSION
AMERSIL FUSED QUARTZ . . . Ideal for use in high ultraviolet 
transmission applications and as laboratory ware, ranging 
from plain tubing to many intricate fabrications. Ingots and 
plates available in general commercial quality as well as in 
three special optical grades: OPTOSIL , practically bubble-free 
—very slight granular structure; HOMOSIL ', completely free 
of bubbles—just the faintest traces of granular structure;
and ULTRASIL completely homogenized—increased 
UY transmission.
Amersil Quartz Division, 685 Ramsey Avenue, Hillside, N. J.
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1' (2), (6), and (8) are the three important 
krksi « rations of a bias circuit expressed as a 
motion of the base resistor, nondimensionalized 
Mb respect to the input impedance of the tran-

MAKEPEACE

DIVISION

QUARTZ

DIVISION

DIVISION
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E2actual curva

Et

¡hoi

(9a)
Ci ac Hb

The de gain is:

Co -nc [(0+1) ns - Ht]-O + 28V

EbEf+EtEf+EtEb+Ec [(0+1) Eb+Rt]Ci de
The bias current tc is given by,

?inc<
« E/lif

(10)

^bias
(ID

Rf +o(

Rt

‘esist

10s

s =
1.00.10.01

Fig. 7. (Above) Circuit of an ac am­
plifier. Fig. 7a shows the ac circuit 
and Fig. 7b shows the de equivalent.

l2Kfì ac
82017 de

Eqs. (2), (6), and (8) are graphically repre­
sented in Fig. 4. Note that,

A Imi 
= 0. 
If'

The stability is not a function of Rb, but ie 
gain, Eq. (9a), is, making it possible to adj st

(• e 
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1 «1 — a H-------  
Ef
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Fi
ng 
375

U«
A s] 
M

In

Eh ’ Eb Ef

U+i

niV 
K' ♦ I

ossympfot«

E -it Ii 

it Et

The representation of Fig. 4 can be dr wn 
easily for any particular case with the hel] of 
template. Whenever one quantity is varied, the 
effect on any of the others can be determine at 
a glance. The illustrative example presented 
later, shows a typical procedure using Fig. 4.

2 (K ♦ I)

K ♦ I 
BK' Fig. 5. (Above) Common emrmtter 

feedback amplifier.

Feedback Method of Biasing

Here the situation is more difficult. Some of 
the equations of interest have been derived, how­
ever, and are presented here.

In this case one additional consideration be­
comes important—that of gain. A common-emit­
ter circuit is used as shown in Fig. 5. If ( is 
large enough, then

k' * I

Fig. 4. (Above) Graphical representation of Eq (2), (6) and (8).

GOOHac
50Hdc

J_r20M<

Imw

The stability factor is,

Ef

lie ! Ec(Ee + Eb)

Eb EbEf

R. j. (fi. + Ity

Ef lib Eb lif

■O + 28V

82OÍ1

Note that Eqs. (10) and (11) have the same de­
nominator.

A point of interest is the similarity of Eqs. (5) 
and (11). In Eq. (11) the term -^is

ri& tif 
added to both the numerator and denominator 
of Eq. (5). This term has the effect of increasing 
the stability of bias current.

An important special case of Eq. (11) exists 
when Re = 0.

Fig. 6. (Left) Psi0„ RrIRt, S vs Rb/R, Rb 

for circuit shown in Fig. 7.
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lout affecting the stability. Eq. (12) can 
ted to graphical methods very easily, 
t of bias can be used most effectively in 
stage of an ac amplifier.

Illustrative Example
Ir wn 
¡1} of 
1, the 
e< at' 
ei ted
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C is

The methods of Fig. 4 will be used to deter- 
nine e biasing circuit of an ac transistor am- 
jlifier.

The oilowing is the synthesis procedure. Since 
he max voltage swing of the 905 is 30 v and the 
ic load is 12.0 K, we wish to bias the transistor 
n the middle of a 30 v —12.0 K load-line, or at 
i =1.25 ma, vc = 15 v. The emitter voltage 
;hould be

Vc = 12 v = 1.25 Re
Assuming that ie = ic. From this, Re = 10 kr. 

One measurement is necessary for the accurate 
letermination of K1. Opening Rq and substitut- 
ng a decade resistor for Rb this decade resistor 
s varied until the desired emitter current is ob- 
ained. In this case this produces an emitter 
zoltage of 12 v with a 10 K emitter resistor. This 
ralue of Rf, which shall be referred to as R/oo, 
jecause it was measured with R^/Rt — oo, was 
>00 K in this case.

From the voltage divider relationship, assum- 
ng no drop between base and emitter, Rt = 
175 K and 0 = 37.5.

Since K1 = 
Rt

529 = 1.33.
375

Mso, P1 = E2/Rt = 2.1 mw, and P1 (K1 + 1) 
= 0.9 mw. The additional bit of information we 
iced before drawing Fig. 4 for this case is that 

-^=21.4.

Using this information, Fig. 6 is constructed, 
special template constructed for 2-1/4" x

M/4" cycle log-log paper was used.
In this case, the bias power is inconsequential.

New manufacturing techniques 
increase ruggedness for rough 

service applications.

—Ms
ator 
sing

xists

hoosing 8 = 2, we read: — = 0.12; = 0.15;
Rt Rt

’bLs = 8 mw. From which Rb = 47 K, using 
esistors in the 5 per cent rma values.
Summarizing then for the circuit in Fig. 7,

R. = 10 Kn

Rb = 47 Kn

Rf = 56 Kn

8=2
Pb = S mw.

"I his network was constructed and checked ex- 
erimentally. The emitter voltage for a group of 

different 905 transistors varied from 12.2- 
- 6 v, against a calculated value of 12 v.

Designed to withstand severe conditions of shock and vibration, the new 
Clevite ruggedized diode offers, in addition to the well known electrical 
advantages of gold-bonded diodes, a new high in mechanical strength.

For installation with automatic assembly equipment, for missiles, or 
other applications in which high values of acceleration are encountered, 
for all your diode needs, specify Clevite

Clevite data on request. A division of

OTHER CLEVITE DIVISIONS:
Clevite Graphite Bronze • Brush Instruments • Clevite 

Electronic Components • Clevite Harris Products • 
Clevite Ltd. • Clevite Ordnance • Clevite Research Center

Texas Division • Intermetall G.m.b.H TRANSISTOI
241 Crescent St., Waltham

•ROD
ss. TWinbi
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Reflectionless Bead for Symmetrical Strip
Transmission Line

K. S. Packard
Airborne Instruments Lab.

Mineola, N. Y.

S' J

The design of a reflectionless bead for supporting the center conductor of a strip 
transmission line is described. The design and fabrication are simple and the SWR 
is extremely low over the full useful frequency range of most practical symmetri­
cal strip transmission lines.

\\ here

wX
7T H
20

IN ANY multiconductor transmission line some 
means for maintaining the spacing of the con­

ductors is required. In the symmetrical strip 
transmission line, comprising a rectangular center 
conductor equally spaced between two parallel 
ground planes, one may usually use a continuous 
dielectric sheet to perform this function. There 
are applications, however, where it is desirable 
to use a bead-supported center conductor. In 
such cases one could use any of the common 
bead design techniques used for coaxial lines. 
But all the more practical ones suffer from some 
degree of frequency sensitivity.1 Symmetrical 
strip transmission line has a property not pos­
sessed by coaxial line. It is the possibility of 
constructing a simple, series inductive-discon­
tinuity. This property permits the design of a 
simple reflectionless bead.

In any specific case the required overlap may 
be found as follows. For a given characteristic 
impedance, Zn, and dielectric constant, e, the 
width, W', of the undercut portion of line may be 
found from curves of the characteristic imped­
ance.3 The discontinuity inductance is given by,2

II' = D K^/K'ik), k' = tank
TTW

2D

K and K' are complete elliptic integrals of the 
first kind. In most practical cases where w/d > 
0.5, an adequate approximation is

2D i o 
In 2.

s’"
t if
h*
in 1
1’’

T

sp.K 

; 'I

Designing the Bead

Consider the symmetrical strip transmission 
line show n in Fig. 1. The plan view shows an 
undercut in the strip width to compensate for the 
relative dielectric constant of the bead and main­
tain the characteristic impedance constant. The 
discontinuity reactance introduced by this under­
cut is pure series inductive.2 If the bead is al­
lowed to overlap the undercut, a pure shunt ca­
pacitive reactance will be introduced at this point. 
Providing that the extent of these discontinuities 
is small compared with a wavelength they will 
not be sensitive to frequency. Then by making 
the ratio of inductance to capacitance equal to 
the square of the characteristic impedance of the 
line, the bead will be reflectionless.

1 (6-1) X 10-'° 
C =

7T 11 '
20

The quantity W' is defined similarly. The discon­
tinuity capacitance for small I is given by.

Fig. 1. Reflectionless bead for strip 
transmission line.

7rirz
2ir

Noting that w X — 2tt c \ e

where c = 3 X 10lft cm per sec, we find that the 
required overlap is,

where I is measured in cm.

For no reflection, the characteristic impedance 
in the vicinity' of these discontinuities, which are 
considered to be of infinitesimal extent, must be 
made equal to Zo. Thus

6 — 1) I w X X.10-10

II* In esc

'0 (3)

---------------- cm ( U
6 ~ I
V e

It remains to be shown that I is small compare! 
to a wavelength.

In a practical transmission line of this tyi
D < a/4, and for a dielectric constant of abo t

he
cal 1 
lap i

< ita
of n

rip

.in» 
mu:

E< 
nes
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ill find that

HOMEYWELL

REPRODUCING EADS

spacing ol 0.5 strip thickness of 0.025

on

0.538

Ragan

Balanced Condensed listing of standard magnetic heads Honeywell

nee
are

0.648 in
0.318 in Honeywell supplies prototype or production quanti­

ties of custom or standard heads—to meet require­
ments of many original equipment makers. It stands 
ready to do the same for you.

and a polystyrene bead (e = 2.56). We have then

Minneapolis-Honeywell, 10721 Hanna Street 
Beltsville, Maryland.
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Standard and custom designs for computers, memory 
devices, card, tape or drum recording-readout

Honeywell heads are manufactured in completely 
equipped, modern production facilities, staffed with 
experienced specialists. In addition, a complete de­
sign and application engineering service is at your 
call—to help in meeting special needs, or adapting 
standard heads to the design of your equipment.

Design Problem
To indicate the order of magnitudes involved, 

et us consider a 50 ohm line with a ground plane

I » 0.07 IT.
gion of 50 ohms, 

W « 1.5 I)

References

licrowave Transmission Circuits, G. 
aw-Hill, 1948.
luivalent Circuits for Discontinuities

_ \ 1.296 
0.975 T

Write for complete technical information and cus­
tom design service. For even faster service, call on 
your local Honeywell field engineer . . . he’s as near 
as your phone.

0.868 in. = 2.20 cm
0.538 in.
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"P transmission Line, A. A. Oliner, Trans. IRE, Vol. 
I A pp. 134-143, March 1955.

■ iL Characteristic Impedance of the Shielded Strip 
Jn- H H. T. Bates, Trans. IRE, Vol. MTT-4, pp. 28-33, 
muary 1956.

Equivalent Circuits for Discontinuities in Transmission 
nes« J R. Whinnery and H. W. Jamieson, Proc. IRE,

*-• pp. 98-114, February 1944.

1 « 0.03 X
uiiit ii is sufficiently small for the tangent of the 
electrical length to be approximated by the length 
to a 1 per cent accuracy. Even at the maximum 
usable frequency of the line, where D = Z/2,

I « 0.06 A
v is still sufficiently small for good compen­
sation.

It should be noted that in the case of a thick 
Strip, a truly infinitesimal capacitive discon­
tinuity may be obtained by decreasing the thick­
ness in the bead region.4 The combined change 
in both thickness and width would, however, 
prove difficult to analyze.

NOMINI II 
X. - .

CIRCLE 17 ON READER-SERVICE CARD

I = 0.137 cm. = 0.054 in.
i A line of these dimensions is normally used in 
the 10 cm wavelength region so that the electri­
cal length of the overlap is only 0.014 Z. The over­
lap is, however, of sufficient size so that it can be 
machined accurately.

•’ is quite likely that, in any practical appli- 
cition of this design technique, the chief source 
of residual reflection will be the fabrication tol-

for Direct Recording, lOOOcps 
For Digital Pulse Recording

Senes

Traer Data
Crosstalk 

(db)

Number of Tracks for 
Various Tape WidthsSpacing

Width CtoC 
(Mils) (Mils) Vi Vi 1 1% IH l Vi 2

700 50 140 -60* 2 4 5 7 9 11 13 14

800 40 125 -60* 2 4 6 8 10 12 14 16

1000 40 100 -55* 3 5 8 10 13 15 18 20

1200 32 85 -50* 3 6 9 12 15 18 21 24

1300 26 78 -40** 3 6 10 13 16 19 23 26

1400 40 72 -40** 3 7 l'i 14 17 21 24 28

SI 400 32 70 40** 3 7 10 14 17 21 24 28

1600 32 62 -35** 4 8 12 16 20 24 28 32

2000 20 50 -35** 5 10 15 20 25 30 35 40



For Radar System

Testing

(1)c

source

T,
(4)dt

T,

(2)
OSCILLOSCOPE C

(3)

where

a = acceleration
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MODULATING
VOLTAGE

EXTERNAL
TRIGGER

PULSE
OUTPUT

a 
c

The rate of frequency shift due to a relative 
acceleration can be found by differentiating,

Fig. 1. Monostable delay circuit. The delay is almost 
proportional to the applied voltage.

(the ability to remain in synchronism with the 
echo pulses).

J. E. Toffler
Hughes Aircraft Co. 

Los Angeles 45, Calif.

1 dv 
c 'dt

where

fi = observed frequency
f0 = actual source frequency
v = relative velocity between 

and observer

Calculating Doppler Frequency Shift

The usual formula for calculating Doppler 
frequency shift is,

Simulated Doppler Effects

AA ANY types of conventional fire control and 
■ • ■missile radar systems employ a gated re­
ceiver. A gated receiver is one which receives 
signals only during the time that the reflected 
signal pulse from the desired target is being re­
ceived. 1 his prevents random noise from satur­
ating the receiver and also provides a method 
of selecting one target out of many. Due to the 
Doppler effect, the echo pulses and hence the 
receiver gating pulses will generally not be at 
the same frequency as the transmitted pulses, 
and may be varying in frequency. This article 
explains how to calculate the frequency shifts 
involved and suggests a method of simulating 
these shifts to test receiver tracking capability 

c = velocity of transmitted energy 
(980 ft. per psec for light)

l’he above formula is exact only for the case 
of a stationary source of sound waves and a 
moving observer. In the case of light, unlike 
sound, it is immaterial whether the relative 
velocity is due to the source or to the observer. 
Neglecting second order effects, however, eq (1) 
is accurate enough for most purposes.1

To find the fractional change in frequency 
required, eq (1) can be written,

In radar systems the source is usually a re-
flecting target. For the most general case, is
necessary to consider three-point Doppler th try
involving a true source, a reflector, and an b-
server. Based on these considerations, a suit >le 
apparent velocity and acceleration can be se­
lected to use for v and a in eqs 2 and 3 to de r- 
mine the required frequency shift.

An an example, assume that test equipmen is 
needed to test the tracking capability of a e- 
ceiver for a simulated signal representing a 
maximum acceleration of 400 g, or 0.0129 t/ 
usec/sec. Using eq 3, it is seen that the requi ed 
rate of frequency shift is 13.1 parts per mill on 
(ppm) per sec.

It is difficult to design a precision crystal >s- 
cillator which will provide a constant rate of 
frequency shift and also difficult to check or 
calibrate the oscillator to verify that the fre­
quency shift is correct. An alternate approach is 
to use a modulated time delay system. This 
method allows the designer freedom in the de­
sign of the precision oscillator, is relatively easy 
to design and test, and allows for ‘programs” of 
accelerations and decelerations or velocities of 
any magnitude.

If recurrent pulses are all delayed by a certain 
fixed time interval, the resultant pulse train will 
represent a condition of zero velocity and zero 
acceleration. By changing the time interval lin­
early, a constant velocity can be simulated; by 
changing in a “square-law” manner, a constant 
acceleration is simulated.

Measuring Doppler Frequency Shift

The frequency shift can be readily measured 
with an oscilloscope having a time base cali­
brated in microseconds, due to the simple rela­
tion that the frequency shift in parts per million 
is numerically equal to the output pulse velocity 
across the face of the oscilloscope in micro­
seconds per second; or the total displacement in 
microseconds equals the time integral of the 
frequency shift: 

where T2 —Ti is the time interval over which 
the displacement is measured. The time modu­
lation of the output pulse can be obtained with 
a monostable delay circuit, such as a phantastron 
or a cathode coupled multivibrator, in which 
the delay is very nearly proportional to an ap­
plied voltage.2

This system is illustrated as a block diagram 
in Fig. 1. To observe displacement of the outp t 
pulse, it is necessary to trigger the oscilloscope 
externally with the original undelayed pulse. . n
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The frequency shift is obtained by integrating.

1. Visual dynamic voltage-current 

characteristic.

2. Dynamic reverse-current leakage.

3. Dynamic forward-voltage drop.

4. Static reverse-current leakage.

5. Static forward-voltage drop.
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anded sweep is very helpful in making accu- 
measurements.

i simple plan is to choose a sinusoidally vary- 
acceleration, causing velocity and displace­

nt also to be sinusoidal. A sinusoidal voltage 
modulation of the delay can be obtained from 

bw frequency oscillator, a function generat­
potentiometer, or a synchro.

STANDARD CIRCUIT
TESTS

Example
\ssume that a sinusoidal acceleration is de­

s d with peak amplitudes ±400 g, and a period 
f 2 secs. As shown above, 400 g corresponds to 

a rate of frequency shift of 13.1 ppm/sec. There­
fore the acceleration and rate of frequency 
shift are,

I his represents a maximum apparent velocity of 
> 0082 ft per usee or 5.600 mph.

Finally, the displacement observed on the os 
lloscope is obtained by using eq (4).

References
Fundamentals of Optics, Jenkins and White. 

IcGraw-HiU Book Co., 1950, Pages 190-195.
Pulse and Digital Circuits, Millman and 

Paub. McGraw-Hill Book Co., 1956. Pages 193 
194, 225-228.

a (in g units) = 400 sin

NOW . . . for the first time, production and laboratory users of power 
rectifiers and signal diodes may perform five standard circuit tests with 
one precision instrument . . . the CEDCO Metallic Rectifier Analyzer.

Versatile, accurate and rapid, the new CEDCO Analyzer exceeds the 
highest standards of engineering quality. Three Weston meters, accurate 
within 1 AC Voltmeter (0 to 1500 V.), DC Voltmeter (0 to 1000 V.) 
and DC Milliammeter (0 to 10 AMP.) assure dependable performance.

Model S-101—Self-contained featuring complete set of plug- in adapters, 
accepting wide range of sizes.

Model S-102 — Ideal for laboratory use. Adjustable test fixture for 
remote testing permits shelf mounting away from the working area.

Illustrated brochure, Bulletin R-250, is available upon request.

= 10.6 jusecs
It is thus very’ easy to check or adjust the 

acceleration to 400 g merely by adjusting the 
total pulse displacement on the oscilloscope to 
10.6 psecs. The simulated velocity in this case 
can be found by integration of the acceleration. 
As mentioned previously, 400 g equals 0.0129 
ft/psec/sec. Therefore,

RECT/F/ERS and D/ODES



■ SINE-COSINE
Precision

POTENTIOMETER-RESISTORS
For resolution of voltage into sine and 
cosine components in accordance with 
positions of shaft rotation.

TYPICAL APPLICATIONS:

----- X-V^SINf »
► ' SINÍCOSINÍ POI

INPUT IS SHAFT POSITION 
C0MÍSP0NDM 10 

OAIA ANUÍ 0

r-^ocos »

ANGLE PAIA IRANSMISSION aS Used 
in automatic controls, direc­
tional and ranging systems, ana­
log computers, and telemetry.

-LIMAR POI
INPUT B SHAFI POSITION 

CORMSPONDING TO 
RADIAL MAGNITUDI 

DATA,

X^-SIM FUNCTION PUT 
ri

phase division as used in investi­
gation of phase sensitive systems, 
delay measurements, and timing 
applications.

INPUI IS SHAFI POSITION 
ANUÍ (ZI)

OUTPUT

SIM 
TUNCIION POI

du x conversion as used in rota­
tion of coordinates, or conver­
sion from polar to rectangular 
coordinate form, for computers 
or data display applications.

Potentiometers 
able in 3", 2",

having sinusoid functions are avail- 
1%", 1%z» an<4 %zz diameters.

These potentiometers are available with two sliders 
giving independent outputs, one proportional to the 
sine and the other to the cosine of the shaft angle. 
Multiple units may be ganged and phased for cosine 
function or for other applications such as rotation of 
coordinates.
Precision in potentiometer-resistors feature wide tem­
perature range, excellent environmental stability, 
highly precise mechanical construction and electrical 
performance.

Technical reports on the use of these units, and com­
plete data are available on request.
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Comparing

Illuminated In-Line Readouts

DIGITAL presentation of data has 
three advantages over the analog 

method. They are:
■ Elimination of human estimating error. 
■ Speed in observing data.
■ Reduced fatigue of human operator.

Most popular of the digital presenta­
tions are the illuminated digits arranged 
in a horizontal row: In-Line Readouts. 
They are currently available in many 
sizes and digit combinations. Five of the 
more common types of illuminated read­
outs are compared in the table appear­
ing on the opposite page. These units 
represent a sampling of the market and 
include representatives of major design 
concepts.

How Accurate?

Accuracy of the digital readouts are 
dependent on three factors. One is the 
ability of the instrument to reproduce 
exactly the data presented to it. Most 
readout designs are such that mistakes 
on the part of the display unit are next 
to impossible. This is because the ac­
tuating signals either directly activate 
the display digits, or are processed 
through decoding units which are highly

reliable. Another factor upon which ac­
curacy depends is the nature of the dis­
play. It must not lead to faulty recogni­
tion of the digits. The third factor is the 
manner of forming the characters. Some) 
displays form characters from bars, seg­
ments or dots of light. Failure of certain 
of these elements can sometimes cau^ 
characters to be misread.

Visibility

Effective visibility of the digital dis­
play is an important aspect of perform­
ance. All units analyzed in the table de­
pend on the contrast between the digits! 
own luminescence and that of the sur 
roundings for effectiveness of visibility 
In general, the poorer the ambient light 
ing conditions, the greater the visibility! 
of the Readout.

Maintenance

The major portion of Readout mainttl 
nance is centered in lamp replacemenl 
Regardless of precautionary measures 
lamps eventually burn out. Most Read! 
outs examined have been constructed hi 
permit replacement of the lamps easily! 
and quickly.

TECHNOLOGY INSTRUMENT CORP
555 Main St., Acton, Mass. COlonial 3-7711

P.O. Box 3941, No. Hollywood, Calif. POplar 5-8620
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Fig. S. Seven lighted characters form the numerals 0 
through 9 in this unit, manufactured by Beckman In­
struments Inc., Berkeley Div., Richmond, Calif.

maint;
.. ii- :

. .-II! i 
t Read 
i. ted1(

the dis- 
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rs. Some 
ars, seg- 
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Fig. 3. This ‘ Nixie numer 
ical indicator tube is pro 
duced by Burroughs Corp 
Plainfield, N.J.

Features 
Compared

Edge-Lighted 
Lucite Plates

Multi-Lens 
Projection

Glow High
Discharge Intensity Lighted

Tube Lamps Segments

Character 
construction

Characters are 
engraved on 
separate lucite 
plates which 
are arranged 
one behind the 
other.

Characters are Numerals 
photo engraved stacked into 
on concave gas-filled, cold
surfaces of cathode tube
condensing and act as
lenses which glow discharge 
are molded on cathodes, 
one lucite 
plate.

Many neon Combinations
lamps placed of straight-line
directly behind segments form
the viewing the characters,
screen to form 
characters.

Method of 
Illumination

Each plate 
edgelighted 
with individual 
lamp. Light 
reaching en­
graving is re­
flected out.

Light passes 
through lens 
and is focused
on o screen. 
There is one 
lamp per lens.

Cathode 
corresponding 
to desired 
numeral is 
energized. 
Glow results 
from ioniza­
tion.

Lamps Light from
corresponding proper seg-
to points in a ments produce
character's desired char­
shape are acters.
energized and 
projected on 
screen.

Visibility 1 in. high char­
acter on 2 in. 
sq plate visible 
to 40 ft within 
angle of 45 
deg. (NLS).

100 per cent 
intensity 
viewing of all 
characters for 
90 deg. 
included angle 
(IEE).

0.8 in. charac- 2.25 in. 1.25 in
ters visible up numerals numerals pro­
to 40 ft visible up to vide visibility
(Burroughs HS). 200 ft viewing over 40 ft

angles of 150 through view-
deg. included mg angles ot
angle (CMC). 150 deg.

included angle 
(Beckman).

Other factors Characters can 
be changed by 
removing 
plates. Lamps 
are available 
over wide volt 
age range, are 
easily 
replaced. Each 
unit can hold 
12 characters.

Data from two 
lenses may be 
projected on 
screen. Using 
colored lenses 
a character 
may be over- 
layed with a 
colored spot of 
light. This 
technique used 
with go-no-go 
gage readings.

Ten numerals, A lamp failure As with some 
0 to 9 avail- does not lead other units, 
able. Units are to recognition there is no
low in cost, error At least masking of
consume little 3 lamps must characters by
power. fail before unused

error can elements,
occur.

Manufacturers Non-Linear 
Systems, Inc., 
Delmar, Calif., 
Millman En­
gineering Co., 
Los Angeles, 
Calif. '

Industrial 
Electronic En­
gineers, North 
Hollywood, 
Calif.

Burroughs Computer
Corp., Measurements
Plainfield, NJ. Corp., North 

Hollywood, 
Calif.

Beckman 
Instruments 
Inc., 
Berkeley Div., 
Richmond, 
Calif.

Fig. 1. This edge-lighted display is manufactured by 
Non-Linear Systems, Inc., Del Mar, Calif. Lighting both 
nume-al and the decimal point simultaneously provides 

a combination of two symbols

Fig. 2. Display units combining several proiection sys­
tems tn horizontal rows. Manufactured by Industrial 
Electronic Engineers, North Hollywood, Calif.

Fig. 4. High-intensity lamps form the characters in this 
Readout unit. Manufactured by Computer Measure­

ments Corp., North Hollywood, Calif.



Breakfast

Brainstorm

or the case of the sub-miniature toroids
Major Quiggley, DC, AC, etc. banged his fist on the table and 

stared with fascination at the breakfast cereal before him. “Eureka! 
I've got it!" he bellowed with enthusiasm. “Sub-miniature toroids, 
just the size of these Cheerios* to solve our limited space problems!" 

The major beamed with satisfaction. “Great idea!” he purred.
“I’ll call B & W and get them to develop it!"

Major Quiggley rushed to the office, put through a call to 
Barker & Williamson, and rapidly outlined his earth-shaking idea. 

“It will revolutionize the industry!” he concluded with final triumph.
Tactfully, the harassed saies manager explained that B & W 

had not only been manufacturing toroids the size of Cheerios for 
many years, but also have available a complete line of sub-miniature 

as well as larger types. He indicated that many of the toroids 
were so small that the center hole was only Md' in diameter! 

Quiggley sputtered, “You should let a feller know, old chap!
Send one of your sales engineers right over!"

Transistor 
Variable Gate 

with 
High Stability

Everett R. James
Motorola Inc. Research Lab.

Riverside, Calif.
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WITH JUST a few minor changes the sta­
bility and accuracy of the basic gating cir­

cuit can be increased by a factor of ten. A simple 
feedback arrangement and the use of improved 
products such as the Sensitor (a silicon resistor 
with a well defined temperature coefficient) make 
this improvement possible. Now many circuits 
that previously were put aside as unsatisfactory 
become acceptable.

Compensation of the voltage controlled mono­
stable multivibrator circuit described in this 
article is only one example. The compensation 
scheme used to stabilize this circuit is certainly 
applicable to other forms of the multivibrator 
circuit. Investigation show that compensation is 
also possible in the bistable flip-flop circuit.
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Fig. 1. (Above) Basic circuit.
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o-iov o-
Fig. 2. (Right) Final circuit. X

Canal St., Bristol, Pa.
Specialists in Designing and building equipment 

To operating specifications

Here’s What Major Quiggley Learned About Toroids 
from the B & W Sales Engineer:

Sizes—B & W manufactures a complete range of standard 
and special toroid coils and related networks.

Tolerances—5% for standard types and as close as 1% 
for specials.

Finishes—plain—waxed—tape wrapped—encapsulated, 
or hermetically sealed to MIL-T-27A Specs 

where required.
Delivery—To meet your requirements in time and quantity.

•Reg. Trademark—General Mills

Design Requirements

A gating signal is required which could be 
varied from 10 psec to 120 psec by a dc analog 
voltage while holding an accuracy of 1 per cent

A few other B&W product»; I. F. TRANSFORMERS • COMMUNICATIONS EQUIPMENT • AUDIO PHASE SHIFT 
NETWORKS • TEST EQUIPMENT • and many type» of standard and »pecial electronic component» and equipment.
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r ¡1er cent accuracy must be maintained at 
crating temperature of 75 C. The basic 

( selected to satisfy the first requirement 
onostable multivibrator. The multivibrator 

of its sensitive trigger level is most 
i able to voltage control. The transistor ver- 

f this circuit has been thoroughly discussed 
in . merous publications.1’2 Therefore, the de- 
si< f the basic circuit will not be covered in 
this article.

is of interest, however, to discuss the reason 
for s leeting the particular configuration shown 
in Fig. 1. Because of the temperature perform­
ance of the circuit, it is desirable to use silicon 
transistors. The present state of silicon transistors 
restricted the circuit to a configuration using 
two ¡1 transistors. The cathode coupled ar- 
lu .ment is selected to facilitate stability and 
temperature compensation.

Improving Linearity

rhe uncompensated circuit (Fig. 1) showed 
I a control linearity of about 10 per cent at room 

ten >erature and drifts another 10 per cent in 
go« from room temperature to 70 C. The first 
problem is to improve linearity at room temper- 

hture. To accomplish this, feedback is inserted 
first from collector to base and then from base 

Ro base. An improvement is noted in both cases, 
hi only with base to base feedback is it possi- 
b! to achieve I per cent accuracy. The next 
P! >lem is to maintain this accuracy at elevated 
f »erature.

vestigation of several temperature compen- 
s n schemes shows little promise that 1 per 
c linearity’ could be maintained to 75 C. 
I vever, the development of the Sensistor

Selecting The Proper Transistor
Once the basic configuration is established, it 

is necessary to select the transistors. The 2N338 
is selected because of its low ICbo and high 
speed response. The output waveform must have 
a 1 psec rise time in order to preserve 1 per cent 
tolerance limits. Standard design procedure was 
used to select the component values.1 The best 
location for the control voltage was on the trig­
gered base as better range was obtainable at 
this point. A positive control voltage was avail­
able from an analog computer and the opera­
tional voltage range was selected to be 1-10 v, 
although this value is arbitrary and may be 
varied by changing the resistance in the base 
ead. A significant improvement in performance 

was noted when high stability resistors were 
used for bias and collector load: a prototype of 
the basic circuit was constructed and complete 
performance checks were made to determine the 
degree of stabilization required.

HIGH VACUUM PUMP
'trade mark



resista
Temperature—Degrees Fahrenheit

Before you specify a resistance alloy for any application, check 
these characteristics of low-cost Carpenter 1-JR against your needs.
No. 1-JR is a chrome-ahiminum-iron alloy with high electrical resistance. 
It is available in two types, both ideal where a high specific resistance and 
low temperature coefficient of resistance are required. (Resistivities at 
room temperature, 720 and 680 ohms per cir. mil. ft. respectively.) 
Carpenter 1-JR is less expensive than other resistance alloys offering 
comparable performance. In addition, it is easy to fabricate. Strip blanks 
cleanly, can be spot welded, or edge wound. Bar stock can be readily forged. 
This alloy also offers good scale resistance.
Order strip, wire or bars through the Carpenter representative who serves 
your company—or write directly to the mill, outlining your requirements. 
Be sure to ask for a copy of the new 64-page technical summary on 
Carpenter's advanced family of electronic, magnetic and electrical alloys. 
The Carpenter Steel Company, 145 W. Bern St., Reading, Pa.

ZurnenterJL
The Carpenter Steel Company
Main Office and Mills, Reading, Pa.
Alloy Tube Division, Union, N. J.
Webb Wire Division, New Brunswick, N. J.
Carpenter Steel of New England, Inc., Bridgeport, Conn.
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Fig. 3. Temperature characteristics.

opens a new possibility. The Sensistor ( ilicon 
resistor) produced by Texas Instruments is i tem. 
perature compensating device that has a tem­
perature characteristic closely approximating 
the reciprocal of the Vbe curve of the transistor. 
Since the firing point of the multivibrator is di­
rectly a function of V Be, Sensistor is a logical 
choice for temperature compensation. Fig. 3 
shows the Vbe and Sensistor curves for com-
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control for controllers

precision control of electrical resistance.. .that lets you design-in lower production costs

parison.
The curves are merely illustrative and do not 

have quantitative data since at the time of writ­
ing accurate data was not available. Experiments 
show that Vbe increases approximately 30 per 
cent in going from 20 C to 70 C. To better un­
derstand the effect of the Sensistor compensa­
tion, it is advantageous to study the total bias 
voltage in the configuration of Fig. 2. The com­
posite voltage base to ground (V b) may be 
broken into three separate voltages: Vbe tram [ 
sistor threshold voltage, VR drop across emitter 
resistor, and V8 drop across Sensistor. There­
fore, Vb = Vbe + Vs where, for the purpose of 
our present analysis, Vb and VR are constant. 
Solving the above equation for Vbe, Vbe = Vb 
— (VR -f- Vs) or Vbe — Constant —Vs for a 
constant value of Ibe- If the latter equation is to 
be satisfied as V be decreases with temperature 
V# must increase. From the Sensistor data sheets 
it is possible to select the proper Sensistor value 
which will satisfy the equation within the limits g 
desired. In the circuit shown in Fig. 2, a 220 ohm : 
Sensistor was selected as the proper value but » 
later temperature cycling showed 180 ohms to j * 
be more satisfactory.

Obtaining High Stability

The final circuit with complete stabilization u 
is shown in Fig. 2. Extensive tests were per- 
formed on the completed unit and are shown in 
the curves Fig. 4 and 5. Fig. 4 demonstrates 
the effect of feedback to improve linearity. Fig 
5 shows temperature drift for the uncompen­
sated, overcompensated and properly compen­
sated circuit. With the 180 ohm Sensistor if was 
possible to hold drift to 1 per cent over tin op­
erating temperature range. Temperature cy ling

ELECTRONIC DESIGN • November 26, 958 :l
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and makes it better!
A Complete Line of Ceramics from a Single Source

SLUG TYPES: High voltage

Inns to

CONSISTENT HI- DEPENDABILITYw Cornell-Dublier capacitors
70* ho*GO*

TEMPERATURE (CENTIGRADE)

Fig. 5. Drift choracfer'stics
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DISC TYPES: Temperature compensating, close tolerance, general 
purpose bypass, high voltage, A-C line bypass.

AUTOMATION: Plug-in termination available in temperature com­
pensating, stabilized capacity, general purpose bypass, close tolerance 
disc types.

Engineering samples sent on request. For complete data on C-D 
Ceramics, write for Catalog No. 616 to Cornell-Dubilier Electric 
Corporation, South Plainfield, New Jersey.

ter un­
ipensa- 
al bias 
ie com-

• SPECIAL DESIGN TYPES: Feed-thru, standoff, miniaturized

A-BASIC CIRCUIT 
B-COLLECTOR TO BASE FEEDBACK 

C-BASE TO BASE FEEDBACK

TUBULAR TYPES: Temperature compensating, close tolerance 
trimmer.
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is necessary to optimize the Sensistor value, for 
only by periodic measurement can the overall 
compensation be observed.

Temperature cycling discloses a slightly differ­
ent value than did the' calculations. The output 
waveform exhibits a rise time of 0.7 psec and a 
fall time of less than 2 psec.

References

1. Transistor Circuit Engineering, Shea et al.
2. Design of a Transistor Monostable Multivibrator, H. E 
Schaurecker, Electronic Equipment Engineering, Decem­
ber 1957, page 40.

C-D Ceramic Capacitors are produced under one roof, with full 
control over all operations, from start to finish. Whatever types of 
ceramic capacitors your designs call for, C-D has them ... and C-D 
is your most dependable source.
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Aerovox CERAFIL Capacitors
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Write today for complete technical infor­
mation on these ultra-miniature Cerafil 
Capacitors to...

CERAFIL... units are rugged ceramic capacitors of proven 
reliability for operation at temperatures from —55 C to +85C 
and to 125 C when derated to 50 volts. Available in capacities 
from 10 mmf. to 100,000 mmf. in working voltages of 30 and 
100 vdc. in axial or radial lead construction. They will meet or 
surpass all the requirements of MIL C 11015A.

CERAFIL...provides completely new design and construction 
features in a ceramic capacitor. This unique construction makes 
it possible to obtain extremely high capacities per unit volume.

CERAFIL...positively the smallest ceramic capacitors available 
anywhere. These remarkably ultra-miniature units are 
designed primarily for airborne and spaceborne equipment 
transistorized circuit applications in hearing-aids and 
other critical applications where space and weight 
are at an absolute premium.
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SEALED-IN gas reduces the size of these 
metal film resistors. The gas helps dissipate 

the heat produced inside the unit. Thus more 
watts can be handled in a smaller package. Given 
the same volume and ohmic value, the gas-filled 
metal film resistors can stand four times as many 
watts as its wirewound counterpart.

The Inside Story

The resistive element of the unit is formed on 
the inside of a steatite tube. Take a look at Fig. 1 
which shows a resistor sliced in half. A moisture 
dispersing epoxy coating is molded over the tube 
Formerly, air was contained inside the resistor 
But now, during manufacturing, air is removed 
and replaced with an inert gas. The inert gas 
(undisclosed by the maker) is better than air for 
two reasons. First, it prevents oxidation of the 
resistive element. Second, it conducts heat better 
Heat produced within the unit is conveyed by 
the inert gas to the terminals where it is carried 
out.

Called the Vamistor Missile Line, the units are 
made by Weston Instruments, Division of Dav- 
strom, Inc., Newmark 12, N. J.

Test Results
The gas filled Vamistor has been test 3 fol 

thousands of hours. It has an estimated ife 1 
10,000 hours. Noise of the unit is compar ble H

Sizes Available
Two models of the Vamistor Missile Line ani 

available. Model 9854 has ohmic values ranging 
from 100 ohms to 2 megohms. Wattage rating: 
are variable, depending on ambient tempera 
tures. See Fig. 1. At 40 C they will handle I ’ 
and at 175 C the limit is 0.25 w. Length of tl 
unit is 0.866 in., and the diameter is 0.312 in. I

Resistance range for the model 9855-4 starts I 
100 ohms and ends at 500 K. Again, wattagl 
ratings depend on ambient temperatures. Sej 
Fig. 2. At 100 C they’ll stand 1 w. But at 175 Q 
they’re derated to 1/8 w. Length of this model | 
0.650 in., and the diameter is 0.235 in.

REROUOH 
CORPORRTIOn
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HI his latest development in feed design 
greatly steps up versatility and flexibility 
in quadruple diversity tropospheric scatter 
systems.

Presently installed 
and operating at these 
frequencies: 1700­
2400 me; 755-985 me 
and 400-450 me. Also 
available in other fre­
quencies.

For the most efficient use of your antenna, 
let Kennedy engineers design your feed 
system. Complete pattern data available 
for this dual polarized feed svstem applied 
to a 60-ft. dish.

SILVER 7
TERMINALS / 

NEW STABLE METAL 
RESISTANCE ALLOY, 

FUSED INTO STEATITE

wirewound units: —200 db. Its voltage coefficient 
is 1 ppm per volt. Temperature coefficient is 50 
ppm per degree C. For 10 sec it will handle1 
about 6.25 w with an average resistive value 
change of 0.01 per cent. Insulation is 10,000 
megohms and dielectric strength is 900 v rms 
with 0 per cent change. The unit will in most 
cases do better than specified by MIL-STD-202.

For more information on this gas-filled Vam­
istor, turn to the Readers Service card and circle 
number 106.

D. S. KENNEDY & CO 
155 Kind Street, Cohasset, Mass.

Kennedy Introduces

FEATURES

Fig. 1. Cross section of the Vamistor

Fig. 3. Watts vs. temper­
ature for Model 9855-4
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Functional block diagram of an interference prediction 
system described by Mr. Berliner. Necessary parameters 
shown at left can be retained in a storage device or pro­
grammed into a computer as required. Output of computer 
would then be fed to a storage device and then, to a simula­
tor, shown on right in dotted rectangle. Computer output 
would be total signal environment or desired portion of total 

signal environment. Computer should also be capable of 
providing answers to factors which are causing interference 
and other answers to particular problems. These data, in 
proper form, would then be fed into interference simulator. 
Output of simulator would feed to receiver under test and 
then to interference output analyser.
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Reduce RFI With Education
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Ben Patrusky
Assistant Editor

RIDDING electronic equipment of interfer­
ence sources by the “shotgun technique has 

“got to go. Designers must consider the radio 
frequency interference (rfi) problem right from 
the foetal pencil-sketch stage to equipment bap­
tism. More often they don’t consider it at all. 
The result: brute force application of suppres­
sion devices after the equipment has been in­
stalled—a task that’s uneconomical, not always 
effective, and often catastrophic.

That’s the immediate problem most delegates 
at the Fourth Conference on Radio Interference 
Reduction and Electronic Compatibility were 
eager to see solved. Most advocate: make the de­
signer aware of the rfi problem.

“Many designers are sorely lacking in any un­
derstanding of the rfi,” C. W. North of the Mar­
tin Co. declared. “They just don’t concern them­
selves with the fact that equipment may be 
placed in environments where there is concen­
trated electromagnetic radiation. Equipment 

which proved operational at home may be in­
compatible with other equipment in an elec­
tronic complex like Cape Canaveral. They’ve 
got to be made aware of the fundamental impor­
tance of interference-free equipment.”

Missile “Buggings” Cited

To emphasize the validity of these observa­
tions, here are some recent results of ineffective 
interference suppression Mr. North cited in a 
conference address.

■ Missiles have taken erroneous paths.
■ Missiles have failed in later stages and were 

either destroyed or failed in flight.
■ Missiles were blown up from internal signals 

while in flight. (It was discovered that in one 
case, relay transients produced a “dump” signal.)

■ Missile flights were delayed for hours and 
frequently cancelled.

■ Complete design changes had to be made 
before a successful launching could be attained.

Leonard Thomas of the Navy Bureau of Ships 
suggested a capsule initial solution.

“Before a hand is laid on the drawing board, 
the designers must consider all potential sources 
of rf energy. When these are determined they 
should investigate where this energy will be 
used. If locally, they must take all available steps 
to isolate the stuff.

Admittedly a large percentage of engineers 
have not been obliged to live with the rfi prob­
lem. “In fact they've consistently ignored it,’ 
one would-be educator commented. They are not 
entirely to blame, however.

Merely getting an operational piece of equip­
ment can be a harrying task—especially when 
time limits are imposed. It is, therefore, under­
standable that engineers cannot devote them 
selves to rfi. And certainly in some areas the 
knowledge which many educators would like to 
bequeath to the designers just doesn't exist a' 
some of the higher frequencies. Some radars ai
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ism of their work.’’ Another caustic observation
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oder control. How? The manufacturers took the

□w be licked.

:netic interference.

<ing at 10 kmc. Others are being built 
higher frequencies.

many engineers know about basic propa-
20 kmc; it’s really brand new to many

ir. Thomas stated. “We just dont know
ibout the ‘plumbing requirements in

Need Vertical Education

F'Hr < rmore, as some delegates suggested, this
mal renaissance must be of a vertical na-

e. Not only must the designer be educated.
has to be a re-orientation of administra-

e thinking in this area. “If the top guys make
their business, it will surely rub off all the way
wn the line, one representative observed.

’ ng with several others, cited the fact TRANSISTORS
at »me companies have hired rfi consultants
work closely with the designers. He noted that
e programs are generally meeting with excel-
nt results. It is the way of thinking which has
en adopted from manufacturers of nonelec-

onic interference equipment.
The nonintentional radiating devices—ve-

ücles, internal-combustion engine, coinmutating
evices, etc.—were until fairly recently the worst

enders. This broadband interference problem
as for ßll intents and purposes been brought

at your local RCA Distributor^
itiative and obtained expert assistance from rfi 
ecialists. The narrow-band rfi problem must

Allergic To Aid

People working in electronics don t appear
nite as receptive to hiring these people, was one
[riticism. “They’re allergic to outside assistance;
ey believe bringing in outsiders is a snide criti- 

ent this way: “They feel as if someone is tell-
g them how to make love to their wives.”
But another conferee commented:
Sure, there are rfi specialists. But it’s ex- The complete RCA Transistor line—comprising entertainment, computer, power, and other

ertese gained by cut-and-try. A number-
nou ledge of interference parameters is needed. RCA types for industrial and communications equipment, and including

Their [rfi specialists] guess is probably better
an ours, as to how a piece of equipment will the famous “Drift types—is now available to you locally. Your local RCA Distributor is in
re m some heavy electronic network. But they 

fon’t know either. The military wants high power
high gear” and is now in a position to offer RCA transistors at factory prices (on quantities

nd igh gain antennas, highly sensitive re-
eivi : s. All these equipments are placed close up to 100). When you want service, speed, and savings in transportation and in the han-

Uv r. Then you have a vast number of modu-
systems bugging each other. Result:

dling of purchase orders, call your local distributor and specify k’RCA Transistors .

is address, J. Berliner of Rome Air De­
cent Center described RADC’s projected
d approach of analysis and control of elec-

(Continued on page 34)
Harrison, New Jersey
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sanders flexprint 0 cables and harnesses offer designers unlimited opportunities to take advantage of flat, flexible wiring 
in a wide variety of permanently bonded insulating plastics from low cost vinyls and polyethylenes to fluorocarbons.

First we must obtain necessarv and iff],.., 1 * 
information and data on all parametei \vhn| 
contribute to the interference problem, t tr
mitter spurious output, receiver vulm 
environmental factors,” Mr. Berliner e?

Once this data is obtained, he said, c< 
measures can be undertaken. Accumu! 
this data, however, emphasizes the need 
reduction techniques and field intensity 
for frequencies beyond 10 kmc.

ability 
Cinedi
Active 
ion o] 

data 
meted

Flexible Printed Wiring 
in all lengths for all layouts

Reliability-proved Sanders development sharply reduces weight, bulk, and 
cost of electronic and electrical assemblies.

SANDERS WIRING

Flat . . . Flawleit . . . Flexible

Sanders Flexprint Wiring brings to 
commercial and military applications a 
combination of field-tested advantages 
unmatched by conventional wiring and 
ordinary printed circuits.
Check these features! Flat copper is 
etched to the conductor length, pattern 
and current carrying capacity that fits 
your application. The conductors are 
bonded between thin sheets of flexible 
insulating plastics that meet your en­
vironmental requirements. The bond 
is permanent . . . insulation can’t peel. 
The result: reliable, printed wiring 
that often weighs less than half as 
much as conventional xviring . . . can 
occupy less than % the space.
Check these benefits! Flexprint Wiring 
conforms to any housing shape or lay­
out . . . withstands effects of vibration

and flexing . . . allows interconnected 
assemblies to move independently. 
Completely encapsulated conductors 
provide maximum environmental pro­
tection . . . increase equipment relia­
bility. Flexprint Multi-Conductor Cable 
can be cut . . . stripped (with a simple 
stripping tool) . . . connected to printed 
circuit connectors or boards or to itself. 
Accurately reproduced Flexprint Wir­
ing Harnesses speed up assembly . . . 
permit automatic production . . . elimi­
nate error. The result: better wiring at 
lower cost.
Check these options! Flexprint Wiring 
can be designed and produced in 
straight cables or complex harnesses 
. . . in any length ... in single or 
multiple layers or bonded to rigid mate­
rials as a replacement for printed

board . . . with or without a cover coat 
. . . with vinyls, polyethylenes, polyes­
ters, silicones, Kel-F, Teflon, or other 
insulations.
Check all the facts! Write today for 
complete data about capabilities, prices 
and deliv'eries.

experimenters and designers

Flexprint is available in the 
form of unetched copper-plastic 
laminate, tvithout cover coat, 
together with complete instruc­
tions for etching your own cir­
cuits. Details on request.

Q TRAOLMARK — SANOtRS ASSOCIAHS. INC»

NASHUA, NEW HAMPSHIRE • Dayton, Ohio • Inglewood, California • Wethington, D. G. 
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‘We must begin evaluation of spurii is out 
puts while in early design stages,” Mr. ierlineJ 
asserted. He commented further that a n ansd 
determine what type of signals will be experil 
enced by the equipment “prior to equipment ini 
stallation is needed.

The second phase of the program is interferl 
ence prediction.

“Once various parameters which contribute tol 
interference are obtained, it is then possible til 
apply this information to predict interferemJ 
occurring with: (1) planned introduction of neul 
equipment into operating environment, (’I 
planned establishment of a new site.” he stated]

Mr. Berliner then described an interferenul 
prediction system which is illustrated here. |

Specific problems uncovered by analysis tech-1 
niques could then he eliminated or reduced durl 
ing equipment research and design. Mr. Berlinel 
explained. I

"What cannot be accomplished through specs! 
must be accomplished through suppression tech! 
niques,” he added.

And these are the techniques he listed: timl 
sharing, shielding, spectrum conservation, frel 
quency channelization, spurious control, antennl 
improvement, special circuit techniques, mod i 
lation techniques, receiver improxement. i

Where The Specs Fail

Meanwhile, military specs also came in fi

some lashing. Though it is generally agreed thd 
the specs governing rfi up to 10 kmc are “prett 
good when calling out radiation levels, then 
are many aspects which don’t make the vendor! 
task any easier.

As Bill Jarva of the Filtron Co. put it in 
address:

’The specs give a general estimate of undo 
able radiation. But they do not prox ide inform 
tion to solve practical physical problems. In E 
the information given is often misleading ai 
measurements indicating intense interferes 
emission may be obtained where none exists an 
vice versa. Numerous variables exist which ca 
cause large inconsistencies in measuring interfe 
ence emission from a given source.

There have also been instances in which mil 
tary enforcement of these specs have been t 
and so contractors have just ignored the m
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HEINEMANN ELECTRIC COMPANY, 156 PLUM ST. TRENTON 2, N.J
I
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your specifications in any integral or fractional 
current rating from 0.050 to 10 amperes, at 
110V, either 60 or 400 cycles AC, or 50V DC. 
And you have a choice of either fast or slow 
time delay, so that overload response can he 
matched closely to the operating characteris­
tics of the protected equipment. If you have 
need of a rugged, compact circuit breaker 
“packaged” to go anywhere, you’d do well to 
give the SM3 some serious consideration. The 
facts and figures are presented for your review 
in Bulletin 3502. Write for a copy today.

mi . B*10'' another source of interference crawled 
feren®1^ he picture recently at Cape Canaveral. It

RONIC DESIGN • November 26, 1958

This is the actual size of Heinemann’s new 
sub-miniature circuit breaker, the SM3. Her­
metic seal and all, it weighs no more than a 
bantam 2.1 ounces. It is magnetically actu­
ated, therefore does not require de-rating for 
high ambient temperatures. In fact, under ex­
tensive environment-testing, the breaker has 
demonstrated excellent all-around operational 
stability. It will function properly on the 
tundra or in the tropics, will withstand the on­
slaughts of salt-sca atmosphere, sand, dust 
and high humidity. The SM3 is available to

This Interference is Poison 
if the rfi problem weren't complicated

__  C. W North of the Martin Co., explained, 
hich hile inspecting a test hangar whose floor was

*g with cables, he noted one wire doing just 
crawling. The crawling wire turned out to be 
esnake. Admittedly it was an electrifying

^te. Talk of snaking wires.
nee.

’ moibB Armour Research Foundation, Chicago, 
t BUI., is publishing the proceedings. They will be 

■ available shortly. Ml thirty-one technical papers 
I "'ll be included. These areas covered include: 

ie in systems, communications and radar tech-
reetl tl«l’(l"< s’ instrumentation techniques, radiating de­
e “prettB’ccs- interference control, nonlinear devices, 
*ls therWn(' co,nputer techniques. In addition, the vari- 
xondoTB1^ keynote and luncheon addresses will be re­

I tainted

■ment which required 40 field changes.
‘Its just a matter of time. We must wait f( 

■equipment attrition, he said.
I When asked if he thought the rfi problei

1 ever be licked, Mr. Thomas uttered 
ilified no.
fact we ll ultimately be forced into low

 built some equip- 
ithout bothering to meet the spec, one 
c official reported. The spec wasn t en- 
md sure enough w hen the equipment was 

<1 at the test site it created a hell of a lot 
ierence. The equipment had to be shut off 
costly , time-consuming program of sup- 

ii had to be initiated. We piled junk upon 
ink. And you can bet there .still are times 

(he test site control board makes us shut 
because of the rfi the equipment still gen­

s I m sure much of our problem could have 
i ‘ans (■ . . j » » . । .■het । eliminated wav hack m design.
e experiB
anient J ' We ll Never Lick RFI”

t I Many of the specs have been updated,” Mr. 
■Thomas commented. The levels prescribed are 

inhut ■ " hich have been determined after careful
. 11 ■consultation and are attainable. These levels, if Jssible« . i.,,. , . .ri ■ hex re not exceeded, should result in a satistac- 
enerenceB -
.. z.f ■tor\ system.n ot newB • ,• , , , . . . . ,
tent I "The draw back is that we have to work with 
ie q^'B^f-the-shelf equipment which are often rfi of­
erfere W(‘,,(lers- Getting up field changes to render the 

Biekl equipment usable makes for a great many



An automatic flight control system that ‘ thinks ahead ' of the pilot is a "must'' for 
the Air Force's Convair B 58 Hustler — world s fastest bomber Brain” of this sys 
tem — developed by Eclipse Pioneer Division of Bendix Aviation Corporation — is a 
compact control unit assembly in which all flight factors are continuously and 
instantly translated into commands to control surfaces. To check out this assembly 
quickly and conveniently, a mobile test set has also been designed — and Vernistat 
is there as an accurate source of test voltages in simulating a number of signals 
and commands.

VERNISTAT 
I------------------ 1

Eclipse-Pioneer 
designs test set 
lor B-58 Hustler 
autopilot system...

VermstSt a.c. potentiometers were selected for several of the test panels because 
of their unique combination — in one component — of reliability, low output imped 
ance, low phase shift, and high linearity. In the typical application above, a 
Vernistat is mechanically geared to a counter to provide an output voltage that can 
be accurately set to the required value Low phase shift from input to output is 
maintained by the Vernistat's inherent design. And need for an isolation amplifier 
— with its added cost and disadvantages — is'eliminated

VOLTAGE 
RANGE 

SWITCH

230 VOLTS
400 TO 

CONTROL 
UNIT 
ASSEMBLY

COUNTER

Transistorize

measures mia owo

PORTABILITY is the unique feature of this 
new microwave power bridge. Light in weight 

and as precise as most laboratory units, this 
battery-powered device is completely transistor 
ized. It is suitable for making checks where 
larger, heavier units are too inconvenient to hook 
up.

Made by Airborne Instruments Laboratory, 
1345 New York Ave., Huntington Station, LL 
N.Y., this Type 50 Power Bridge is self-balancinc 
and permits direct reading of power in watts 
and dbm. Its frequency range is from 10-40,00* 
me using a thermistor as the detector. Power 
ranges are 0-1 and 0-10 mw.

Power bridges using vacuum tubes are usually 
heavier, weighing as much as 25 lb. Type 50 
weighs about 4 lb. Vacuum tube units require 
about 100 watts of ac power to operate 5 or 6 
vacuum tubes. AIL’s unit operates from two 9 j 
v mercury cells.

Basic principle of operation is the substitution® 
of audio for rf power. While this technique br~

Doesn’t Vernistat thinking belong in your system design too?
In this application, Vernistat thinking 
by Eclipse-Pioneer engineers helped 
solve a design problem with reduced 
equipment cost, system complexity, 
and design time. Cost was only a quar­
ter of that of an alternative method 
utilizing conventional potentiometer, 
isolation amplifier, and d.c. power. 
Use of fewer components reduced 
system complexity, increased accuracy 
and reliability, and saved valuable

design engineering man-hours.
In servo systems, analog computers, 

and similar uses, you too can obtain 
such results with Vernistat a.c. poten­
tiometers. With this new concept in 
relating shaft position to voltage, you 
get low output impedance (as low as 
45 ohms) with high input impedance 
(as high as 200,000 ohms), plus high 
resolution (to 0.004%), low phase 
shift (as low as 0.2 minutes), and high

linearity (to 0.01%).
In addition to precision a.c. poten­

tiometers, Vernistat products include 
function generators (adjustable non­
linear potentiometers), and variable 
ratio transformers. Military specifica­
tions are met by the wide selection of 
models available.

Write today for complete details 
and specifications on Vernistat preci­
sion products.

*vernistat- a new design concept that unites in one compact device the best of both the 
precision autotransformer and the multiturn potentiometer.

Perkin-Elmer
765 Main Avenue, Norwalk, Conn.
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not new, the major circuit feature is the design 
of the transistorized voltmeter circuit (Fig. 1.).

Type 50 consists basically of an audio oscilla­
tor and a bridge in a closed-loop circuit. The 
amplitude of the audio signal is variable and i' 
dependent upon and controlled by the condition 
of balance of the bridge. The balance of the 
bridge is in turn dependent upon the total pow-j 
in a thermistor which, through the action of thl 
closed loop, is maintained at a constant valuel 
As rf power is applied to the thermistor, til 
bridge is unbalanced and the unbalanced vol:I 
age is impressed across the input of the and I 
oscillator. Audio power is thereby decrease! 
until the cumulative power in the thermistor il 
restored again to its constant value.

At this point, the bridge is balanced and i| 
further change occurs in the audio signal. Til 
output of the audio oscillator, which is then I 
t unction of the rf power applied to the thermisl 
tor, is displayed on the meter.

Printed wiring is utilized in the bridge, alonl 
with commercial components to facilit te rel 
pairs if necessary. The case is watertight, hu|

ELECTRONIC DESIGN - November 26 T95I
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Fig. 1., Schematic of portable 
transistorized power bridge.
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For those mechanical and electro-mechanical parts that must be 
strong, durable, wear resistant, design to use Chemiseal Nylon 
(du Pont Zytel). It has the highest compressive strength, is the 
most rigid, has the best resistance to heat, abrasion, chemicals, 
solvents, oils and greases—and is the lowest priced of the standard 
nylon compositions.
U.S.G. Nylon service goes all the way, offering STOCK (sheets, 
tape, rod, tubing, special shapes), for manufacture of parts in your 
own plant; MACHINING (precision fabrication on high speed 
automatics) to your specifications; and INJECTION MOLDING 
(volume production to close tolerances at lowest cost).
To be sure you are securing your parts at the lowest cost, consistent 
with your requirement at every stage from prototype to plant scale 
production—check your costs with U.S.G. "know-how”.

For prompt sorvico, contact one of The Garlock Packing Company’s 30 
sales offices and warehouses throughout the U.S. and Canada, or write

United States Gashet Company
_____ Camden 1, New Jersey

NYLON KNOW-HOW/ 
for Cost Cutting 
Precision Parts 4

R23 R24

Ithe instrument is easy to remove. Its design per­
mits mounting the working portion in a panel if 
Idesired.

Ouick readings at remote locations may be 
|tak n to check aircraft equipment, radar, TV, 
microwave links or rf leakage.

For more information on this transistorized 
microwave power bridge, turn to Readers Serv- 
ive Card and Circle 100.

U nited 
S tates 
G asket

30 ON READER-SERVICE CARD
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ROCKER SOLENOIDSMICRO MINIATURE
RELAYS

custom designed to your 
requirements ormanu- 
factunM to your specifi-

Specify 
Reliable

Components 
from

Telecomputing

Use

Mil Components

in

Miniaturized 

Circuits

Gustave Pellegrino, Jr.
Belock Instrument Corp

Great Neck, N Y.
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HIGH TEMPERATURE 
CERAMIC CAPACITORS

Featuring new ceramic 
dielectric and high ca 
pacity per unit area, TC 
Capacitors are designed 
for high temperature 
use, and submimatur- 
ized tor printed circuit 
mounting. Operating 
temperature—55 Cto 
+ 150°C: Maximum ca 
pacity variation over en 
tire temperature range 
± 10%; Voltage rating 
200 WVDC: Proven Reli­
ability; Conform to tenta 
tive MIL-C-11015B; Ca 
pacitance range lOmmf 
to .068mf.

cations. Summit prod­
ucts offer: precision, uni­
formity, .rugged reliabil­
ity, minimum- lead time,

FOR COMPLETE INF

your assemblies. j

Designed for space and 
weight savings, hermet­
ically sealed TC Relays 
conform to MIL R5757C 
and MIL-R25018 Am­
bient temperatures

65 C to 125°C: 
standard units designed 
for 15 G's; special re­
lays to 45 G’s at 5 to 
2000 cycles per second; 
coil resistance 30 to 10,­
000 ohms. Guaranteed 
life at 2 amp load. 100.­
000 cycles; at 5 amps. 
12,000 cycles. Tests at 
125 C ambient have pro­
duced 2 million- opera­
tions at 2 amps. 60,000 
at 5 amps.

For aircraft and missile 
applications, Rocker Sol­
enoids are custom de­
signed to all applicable 
specifications. Available 
movements; push, pull, 
push-pull, switching, 
locking, and latching; 
configurations; minia­
ture, pressurized, and 
hermetically sealed. Low 
or high temperatures (to 
800°F); continuous or in­
termittent operation? mo­
tions from thousandths 
of an inch to +1 inch; 
forces from 1 ounce to 
4-100 pounds. Newly de­
signed units act in less 
than 15 milliseconds.

WRITE, WIRE, OR PHONE National Sales 
lit presentaiires Telco 
Electronic Sales Division
TELECOMPUTING CORPORATION

HI 5 North Citrus Avenue 
Los Angeles 38, Calif ovaia 
Phone: Hollywood ^-0181

CIRCLE 31 ON READER-SERVICE CARD

MANY Mil components are compatible with 
miniaturized circuitry. Using them has ad 

vantages often overlooked. One advantage is tht 
elimination of detailed descriptions when order 
ing. For example, the design engineer specify­
ing a 1 2 in. potentiometer must consider style 
bushing, shaft length, resistance, tolerance1, etc 
In many cases the callout would vary for differ 
ent component makers. But a 12 digit Mil-desig 
nation, such as RV6LAYSA501B, complete!} 
specifies a particular 1 2 in. potentiometer from 
any manufacturer.

Saves Time and Money
lu the design of operational military equip­

ment the government usually requires that all 
nonstandard components be justified. This lead> 
to additional cost in time and money for tht 
equipment manufacturer using nonstandard 
components.

When considering smaller, nonstandard parts 
factors such as reliability and availability must 
be evaluated.

Reference Chart
The accompanying reference charts cover nine 

fixed and variable resistor Mil specifications 
The sty les represent only a small number of tht 
total available. They an1, however, the mon 
commonly used units and easily procured. ' 
subminiature rating was given those resistors 
whose largest dimension is about I 2 in. oi less. 
Components about 1 in. or less are called minia 
ture. The rest an* labeled standard.
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S

Three Mil specifications covering fixed composition and film resistors.
fication MIL-R-1 IB MIL-R-10683A MIL-R-105O9B

rie with 
has ad- 

;e is the 
n order 
specifi­
er style 
ice, etc 
t differ- 
il-desig-

ter front

' equip­
that all 
iis leach 
for the 

laudani

d parts 
tv musi

Shape

Stab Hty

O otion Fixed, Composition Fixed, Composition Film Fixed, Film

Ci cteristic Insulated Very High Frequency High-Stability

M. Ambient, Full Watts 70°C 40°C 70°C

Sh*,^ Tubular Tubular Tubular

Stc’ lity Poor Good Good

Toi jnce *5% -5% *1%

H, -Freq. Operation Good Excellent Good

Sryie ______________________ RC09 RC2O RC32 RC42 RF50 RF40 RF3O RN60 RN65 RN70 RN75

Rating (Watts) % 16 1 2 Va Vi 1 '/a Va Vi 1

Size SM SN Min Min SM Min Std SM Min Min Std

Leads Axial Axial Axial Axial Axial Tab Tab Axial Axial Axial Axial

Minimum Resistance 10» 10ft 2.7n lOu 20ft 20ft 20ft 1 On 1 Oft 1 Ou 10ft

Maximum Resistance 22M 22M 22M 22M IM IM IM IM 2M 5M I0M

Three Mil specifications covering1 fixed wirewound resistors.
Specification MIL-R-93A JAN-R-184 MIL-R-26C
Description Fixed, Wirewound Fixed, Wirewound Fixed, Wirewound

Characteristic Accurate Low-Power Power

Max. Ambient, Full Watts 85°C 40°C 25°C

Shape- Tubular Tubular Tubular

Stability Excellent Good Good

Tolerance *.1% = 5% *5%

High-Freq. Operation Poor Poor Poor

Style RB09 RBI 5 RBI 7 RB52 RU3 RU4 RU6 RW59 RW55 RW56

Rating (Watts) ’/a % 16 % Vi 1 2 2.5 5 10

Size SM Min Min Min Min Std Std SM Std Std

Leads Tab Tab Tab Axial Axial Axial Axial Axial Axial Axial

Minimum Resistance .1ft . 1 u . 1 ft .1ft .24ft .51ft LO» .1ft ,1ft .1ft

Maximum Resistance .185M.225M .75M .12M .47K 2.2K 3.3K 2K 9K 16K

Three Mil specifications covering variable composition and wirewound resistors.
Specification MIL-R-94B MIL-R-1 9A MIL-R-22A
Description Variable, Composition Variable, Wirewound Variable, Wirewound

Characteristic Low Operating Temp. Power

Max Ambient, Full Watts 70°C 40°C 25°C

DON’T X-RAY 

 

RESISTORS!

Eliminate This Production Cost With .. .

PYRO-SEALED*
CARBON FILM RESISTORS

*Pyro-Seal is an exclusive patented process that 
fuses shock resistant borosilicate glass to metal 
end caps. The result — complete sealing out of 
gases, solder flux and other contaminants that 
spell death to ordinary resistors. During produc­
tion, quality control checks every resistor individu­
ally for a minimum of 18 hours at 350°C ... a 
rugged test that solder sealed resistors can not 
endure, thus insuring ultimate perfection in seals. 
Other rigid quality control tests have shown that 
Pyrofilm Resistors stored at 500cC for 3 months 
change less than 1%. For a continuous in-use 
check, Pyro-Sealed resistors are visible and can 
be examined for color and conformity.

\ er nine 
ications 
r of the 
ie more 
ured. A 
resistors 
oi less

I minia-

, 958

Circular 

Good

Circular 

Poor

Circular 

Good

Tolerance

I ^'5 ' Freq. Operation

=■=10% 5% 
Poor

*5% 

PoorGood

St e RV6 RV4 RA10 RA20 RA30 RP1O RP15
Ra‘ g (Watts) ’/3 2 1 2 4 25 50
Si2 SM Min Min Min Std Std Std
Le 5 Tab Tab Tab Tab Tab Tab Tab
Mi urn Resistance 100ft 100ft 15« 3ft 3ft 2.0ft 2.0ft
M< mum Resistance 5M 5M 2.5K 15K 25K 5K 10K
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’iimtW.

TEMPERATURE C

• Temperature Coefficients — Matched to .0001% C
• Resistance Range — 10 ohms to 300 Megohms.
• Diameter — %«"
• Standard Tolerance - 1% to 1%
• Nominal Power Ratings — 1 and 2 Watt

PYROFILM RESISTOR COMPANY, INC.
U S Highway *46 • Parsippany, New Jersey

DEarfield 4 8282

CIRCLE 32 ON READER-SERVICE CARD
39



Smallest molded*
MICA CAPACITOR

Mica mo Id Miss ¡Imite
for 55°C to 125°C operation

-------------------

ACTUAL SIZE

I1-MIN 370“ 015 I y MIN HO1 °'5

•Pot. Applied For 
t73% smaller than CM-15.

T"“
190-015
_L_

*24 AWG LEADS TO BE LOCATED ON Ç~32 h 035 MIN

Micamold’s Missilmite subminiature molded mica capacitors are the 
Smallest Molded Mica Capacitors Ever Produced.. .73% SMALLER ! 
Due to radically new engineering design, new materials and assem­
bly methods, Perfectly Symmetrical Missilmites MEET and EX­
CEED MIL-C-5 A and MIL-C-11272A, Characteristics “C,” “D” 
and “E.” These subminiature molded mica capacitors will withstand 
operating temperatures of —55°C to +125°C (standard range is 
from —55°C to +85’C), and weigh only % gram.

Reliable and stabile Missilmites permit greater design flexibility 
to the engineer, and are especially desirable in critical miniaturized, 
assemblies. Recommended for use in missiles, 
delay lines, pulse networks, computors, transis­
torized assemblies...or wherever minimum size 
and weight, with stability, are required.

Send for Bulletin IHA to:

»••MICAMOLO ELECTRONICS MANUFACTURING CORP.
(Subsidiary of General Instrument Corp.)

1087 FLUSHING AVENUE, BROOKLYN 37, NEW YORK • HYacinth 7-5400

General Instrument Corporation 
also includes
Automatic Manufacturing 
F. W. Sickles Division 
Radio Receptor Co., Inc. 
(subsidiary)

One Size Relay

It’s not the small one this time. Bab­
cock's BR-7 is somewhat larger than the 
crystal can relay shown in this photo, but 

has a capacity ranging from dry circuit to 

ten amperes.

A SINGLE subminiature can rives 
relay users the option of dr cir­

cuitry or a 10 amp contact load. Some­
what larger than a crystal can type, 
which many reliability engineers dis­
trust, the new relay can be used through­
out a piece of electronic gear.

One size fits all applications. While 
the contact assembly for switching vac- I 
num tube grids, thermocouples or piezo- I 
electric devices necessarily differs from I 
the one used for output applications and I 
switching control circuits, the remainder I 
of the relay configuration stays the same. I

Babcock Relays, Inc., 1640 Monrovia I 
Ave., Costa Mesa, Calif., conducted a I 
survey aimed at learning what relay I 
characteristics were most in demand by I 
industry. They found the largest proper-1 
tion of users specified contact loads I 
under 10 amp, and conformance to MIL I 
specs. They wanted sensitivity and re-1 
liability, too.

Babcock settled on a can size of 1.261 
x 1.07 x 0.56 in. This permitted them to I 
use a larger wire size and be reasonably I 
assured of mechanical reliability in pro-1 
duction; it is also well below the 1x2x1 
2-1/2 in. size of telephone-type relays. I 
The double coil design shown in Fig. l,a I 
torqued magnetic structure (for a I 
straight armature, helpful in production^ I 
and optimum pole faces (with reluctance I 
to match the reluctance of the magnetic I 
circuit) are standard for all relays. I

Dpdt contact configuration, shown in I 
the drawing, is basically the same foil 
high power as dry circuit work, the only I 
difference being that the contact spacing I 
for 10 amp is 0.025 in. (1.5 to 2 msec I 
transfer time) while for dry circuit appli-1 
cations the spacing and pressure is less | 
The spring-like curve of the static con-1 
tacts gives a longitudinal “wipe” to avoid I 
arcing. j

The BR-7—no model number differen-B 
tiation is made for relay contact heads I 
operating up to 5 amp and those operat- I 
ing from 5 to 10 amp—is rated for a lift I 
of 100,000 actuations minimum over al 
temperature range from —65 to 125 C I

CIRCLE 33 ON READER-SERVICE CARD
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Handy & Harman Silver Powder and Flake for Electronic Applications

ic con-
standard 0.2 grid spacing

Source of Supply and Authority on Silver AlloysYour NO,

of 1.26 
hem to 
»onabh 
in pro- 
1 x 2x 
relays.

rig- U

nction' 
ictance 
agnetic

While 
ig vac­
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icted a 
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propor-

own in 
me for 
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ifferen- 
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ir a life 
over a 
125 C

The increased acceptance of silver powder and flake in electronic circuitry 
and components has created a demand for a source that can supply these 
materials at a consistently high level of quality.

Handy & Harman manufactures silver powder and flake in all types 
and forms, for use in formulations on printed circuitry and wiring, re­
sistors, condensers, thermistors, printed terminal strips on glass, ceramics 
or plastic laminates, etc.

If you are working on conductive or resistive coatings where you 
require excellent electrical conductivity, Handy & Harman will welcome 
the opportunity to assist you in the choice — or discussion of any silver 
product that may interest you. Write for Technical Bulletin A-4 on Silver 
Conductive Coatings and Bulletin A-5 on Silver Powder and Flake.

Our technical service and field application experience are at your dis­
posal ... we welcome inquiries on products and product problems involving 
any form of silver.

TRONIC DESIGN • November 26, 1958

“ader, though hooked headers are pro- 
ided for applications above 5 amp: the 
05 in. pin diameter is too large for 
ailable sockets.
For further information about this one- 

ze relay turn to the Readers Service 
ird and circle 104.

Pull-in power is 480 mw for 10 amp con­
tacts; 80 mw for 2 amp contacts; lower 
for spdt and special adjustments.

Coil resistance is 20 K maximum; in­
sulation resistance 1000 meg; dielectric 
strength 1500 v rms. The relay will with­
stand 0.4 in. double amplitude vibration 
over a 10 to 40 cps frequency range, 30 g 
I rom 40 to 2000 cps.

For use with printed circuits, the BR-7

Among the manyforms of silver 
and silver alloys manufac­
tured by Handy & Harman are:

Fine silver (wire, strip and foil) • 
Silver anodes and grain for plating • 
Silver contact alloys • Silver powders • 
Silver flake, paints and paste • Silver 
brazing alloys • Silver electronic 
solders • Silver sintered metals • 
Solder-flushed silver alloys • Silver 
chloride and oxide • Coin silver (wire 
and strip) • Silver bi-metals

Cenerei OHinil 82 tehee 89^ Verb 38, M. V.
Pit TPItVTOtt IM P8IMCIP81 CITUt
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Fig. 1. Relay construction. Wipe is caused by the 
slide-and-deflection of the dpdt contact assembly, as 

the glass bead shoves the contact over. Arcing is kept 
to a minimum. Use of a torqued frame for the double 

coil assembly permits a straight armature—good news 
for the production quality control department.



Digital readout to 0.1 per cent i
curacy from this

LORD 

electronic 
mounting 
systems

Lord designs and manufactures complete, assembled mounting systems in a 
wide range of standard and special designs. These provide excellent 
vibration and shock protection for airborne electronic equipment.

With recently expanded facilities, Lord offers outstanding service on all 
types of standard bases to meet all pertinent MIL specifications.

Extensive experience can be applied to the design of specialized systems 
to meet high-performance requirements or to withstand environmental 
extremes such as high temperatures, high frequencies, steady-state 
accelerations and transient shock conditions.

All materials and designs are selected to satisfy both performance and 
cost considerations. To initiate your mounting system project or obtain 
more information, contact your nearest Lord Field Engineer or the 
Home Office, Erie, Pa.

MT-1555 U base with miniature Temproof Mountings provides all 
attitude protection for electronic unit.

MS-91404-S1 
mounting base 
assembly in­
corporates 
Temproof 
Mountings.

Special all-attitude 
base with BTR 
(Broad Temperature 
Range) Mountings 
for gyro in jet- 
powered aircraft.

39-pound mounting system for airborne antenna
harmonizer.

Custom-designed 
rectilinear mounting 
system protects 
missile gyro against 
rotation from trans­
lational inputs.

High-performance 
mounting system 

for missile protects 
canister-type 

electronic units of 
modular design.

FIELD ENGINEERING OFFICES
ATLANTA. GEORGIA CEdar 7 9247 
BOSTON. MASS HAncock 6 9135 
CHICAGO. ILL. Michigan 2 6010 
CLEVELAND. OHIO SHadyside 9 3175 
DALLAS. TEXAS ■ Riverside 1 3392

DAYTON. OHIO BAIdwin 4 0351 
DETROIT. MICH Diamond 1 4340 
KANSAS CITY. MO WEstport 1 0138 
LOS ANGELES. CAL HOIlywood 4 7593 
NEW YORK. N Y. Circle 7 3326

Minified
Millivoltmeter

WHEN AN analog digital converter 
packs a transistorized amplifier, a 

chopper, an input filter, a slidewire pot. 
a servo motor, a digital readout, and a 
zener reference in a small can, measur­
ing only 3 x 5 x 5-3 8 in.—that takes a 
lot of packing. And when the converter 
weighs less than three pounds, provides 
0.1 per cent accuracy, and 0.05 per cent 
conformity, with an infinite resolution 
potentiometer, it bears looking into.

In response to our “How come?”, the 
B & H Instrument Co., Inc. of 3479 West 
Vickery Blvd., Forth Worth, Tex., ex­
plained it this way.

The heart of the instrument is a tape­
slidewire, formed by bonding a resist­
ance wire within the edge of a lami­
nated Mylar tape.* The tape, 12 feet 
long, is calibrated against a 60 foot long 
master tape. During calibration, digital 
values as specified, are automatically 
printed on the face of the tape for linear 
or nonlinear readout through a window 
in front of the case. This way, linear, 
parabolic, hyperbolic, or logarithmic 
functions can be presented in any scale.

If the printed readout is not desirable, 
a digital in-line counter is geared to the 
slidewire drive shaft. In this case, vari­
ations in resistance slope, up to 15 per 
cent, are accomplished by varying the 
sprocket hole spacing.

’This novel potentiometer is shown in the X< " 
Products section of this issue. A larger and 
somewhat different version was featured '• 
ED September 1955, p. 50.

(iff

IC /
1.

t

PHILADELPHIA. PA PEnnypacker 5 3559 
"In Canada Railway & Power Engineering Corporation Limited"

LORD MANUFACTURING COMPANY • ERIE, PA.
CIRCLE 35 ON READER-SERVICE CARD
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DIFILM METALLIZED CAPACITORS

tion

118Pnn

ong

lear

A C POWER INPUT

an

SPRAGUE COMPONENTS

ear. 
mie

stir­
's a 
rter

Write for Engineering Bulletin 2211A to Tech­
nical Literature Section, Sprague Electric Company. 
^47 Marshall Street, North Adams, Massachusetts.

For fast deliveries of popular ratings, call your 
local Sprague Industrial Distributor.

r—TAPE — 
POTENTIOMETER

I CIRCUIT

Metallized Capacitors make them well-suited 
to missile electronics and similar applications.

ÛNIC DESIGN • November 26, 1958

Type 118P DIFILM capacitors may also he 
used at extremely low voltages. Capacitors in 
typical applications have been operated up to 
5000 hours with only 2 volts applied without 
the non-clearable short circuits which have 
been typical of earlier metallized paper designs. 
The vibration and shock resistance of DIFILM

capacitors are the same as those for standard 
paper capacitors—140% of rated voltage for 
250 hours at full rated temperature, 125°C. 
Dielectric tests, too, are the same as for com­
parable paper capacitors— twice the rated

more information on

mce from 100 ohms to 100 K

ith room to spare, this very small A/D converter 
rovides infinite resolution with a 12 foot long, servo 

¡ven slidewirc.

A C. POWER INPUT
ture indicating unit. The block diagram 
fhe components in the instrument. The dotted 

o optional features which can be built in.

(INMATCHED for reliability in high temper­
ature operation, Sprague’s Type 118P DIFILM 
Metallized Capacitors have the highest insu­
lation resistance of any metallized paper capac­
itors. Their unusual reliability is largely attrib­
uted to the dual dielectric, a unique combi­
nation of polyester film and metallized paper 
impregnated with a special high-temperature 
mineral wax. They’re designed for operation 
at 12 5 C without voltage derating.

Life tests for Sprague’s new

small \ D converter, turn to the Reader 
Service ( ard and Circle 105.

¡rmocouple
input ---------------- - --------- -------------

The improved quality of these capacitors is 
the result of advanced manufacturing tech­
niques combined with the development of 
new and better materials ... all under strict 
quality control. Sprague is the only commer­
cial capacitor manufacturer to metallize its 
own condenser tissue ... the only manufac­
turer to continuously inspect all plastic film 
used to see that it meets rigorous Sprague 
standards. No wonder Sprague is first in 
quality metallized paper capacitors!

CAPACITORS • RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS • INTERFERENCE 

FILTERS • PULSE NETWORKS • HIGH TEMPERATURE MAGNET WIRE • PRINTED CIRCUITS 
CIRCLE 36 ON READER-SERVICE CARD

between Iwo concentric spools by the 
sprocket drive, which in turn, is driven 
In ii null-bidanced servo motor.

\vailable for 60 or 400 cycle opera­
tion, the entire instrument takes only 20 
va from a 115 v line. The two models, 
one for temperature measurements, the 
other for rpm, can be (‘quipped with 
1(X) ma. 115 v contacts to provide a 
signal for programming and control. 
They even have space left for a retrans­
mitting slidewire.

the most
reliable
metallized
capacitors
made!

DIGITAL READOUT

CHOPPER A C AMPLIFIER

SPRAGUE

CONTACTS FOR 
EXTERNAL CONTROL

INPUT 
FILTER SERVO 

MOTOR

0 C 
POWER 
SUPPLY

COLD JUNCTION 
COMPENSATING BRIDGE

RETRANSMITTING 
SLIDEWIRE



NEW PRODUCTS

SMALL STUFF
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Covering all new products that might gener­
ally be specified by an electronics engineer 
engaged in the design of original equipment.

An old engineering dictum states that equipment must be designed so that 
it costs nothing, requires no maintenance, lasts forever, and occupies no 
space. Here are some of the latest items developed with the last requirement 
in mind.

DELAY LINES
Designed for transistor and printed 
circuit applications, these lumped 
constant delay lines (left) are pack­
aged in a 1 x 0.4 in. metal tube. The 
delay lines consist of powdered iron 
toroidal inductors and temperature 
compensating ceramic disk capacitors. 
The unit is phase and frequency com­
pensated for best pulse response. 
There are seven units in the series. 
Characteristics range from 0.1 psec 
delay, 0.03 psec rise, and 500 ohm 
impedance (Type 1C9-3/5) to 0.7 
psec delay, 0.23 psec rise, and 1600 
ohm impedance (Type 7C91-3/16).

Valor Instruments, Inc., Dept. ED, 
13214 Crenshaw Blvd., Gardena, 
Calif.

CIRCLE 37 ON READER-SERVICE CARD

TANTALUM CAPACITORS
Case size of these sintered anode electrolytic 
capacitors is less than 1/16 in. in diameter and a 
little over 1/8 in. in length. Designated type 
HAT, the units were developed for miniature 
transistorized devices. De leakage is less than 
1 pa. They are available in ratings from 1 to 
10 pf and 1 to 10 v.

P. R. Mallory & Co., Inc., Dept. ED, 3029 E. 
Washington St., Indianapolis 6, Ind.

CIRCLE 38 ON READER-SERVICE CARD

POINT-CONTACT DIODES
These miniature germanium point­
contact diodes (right) are encapsulated 
in hermetically sealed glass cases. 
Eleven types are manufactured for 
both general purpose and computer
applications. They have a maximum length of 0.265 in., and a maximum diameter of 0 105 
in. Lead length is 1.25 in.

Erie Resistor Corp., Dept. ED, Erie, Pa.
CIRCLE 39 ON READER-SERVICE CARD
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AMPLIFY MICROVOLTS

nd a

5725 Kearny Villa Road, San Diego 11, California

A Division ot Cohu Electronic» Inc
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160 db DC, 120 db 60 cycle common mode rejection with 
balanced or unbalanced input I Input completely isolated 
from output I Input and output differential and floating 
■ 5 microvolt stability for thousands of hours ■ 0.05% line­
arity, 0.1 % gain stability ■ Gain of 10 to 1000 in five steps ■ 
>5 megohms input, <2 ohms output impedance ■ 10 volt at 
10 ma output ■ 120 cycle bandwidth ■ Integral power supply

Ideal for thermocouple amplification, the Model 114A differ­
ential DC amplifier eliminates ground loops; allows the use 
of a common transducer power supply; drives grounded, un­
grounded or balanced loads; permits longer cable runs; and 
can be used inverting or non-inverting. The 114A can be 
mounted in either single amplifier cabinets or six amplifier 
19" rack adapter modules. Price: 114A-$775; six ampli­
fier module - $200; single amplifier cabinet - $125.

±2 microvolt stability ■ <5 microvolt noise ■ 40 kc band­
width ■ 100 KQ input, < 1 ohm output impedance ■ Gain of 
20 to 1000 in ten steps with continuous 1 to 2 times variation 
of each step ■ ±45 V, ±40 ma output ■ 1.0% gain accuracy 
■ 0.1 % gain stability and linearity ■ Integral power supply

Millions of cumulative hours of operation have proved kin 
tel Model 111 series DC amplifiers to be the basic compo­
nent for all data transmission, allowing simple, reliable 
measurement of strain, temperature and other phenomena. 
DC instrumentation systems - with their inherently greater 
accuracy, simplicity, and reliability than AC or carrier sys­
tems - are made entirely practical by the excellent dynamic 
performance, stability, and accuracy of kin tel DC ampli­
fiers. Price: 111BF-S575; six amplifier module-$200; single 
amplifier cabinet - $125.

MAGNISTOR
The Magnistor is a solid state magnetic compo- 
nent. Designated MPT-1, the unit is constructed 
|of four coils: set. reset, interrogation, and signal 
output. Coils are on a ferrite core. With associ- 
ated (ircuitry, the Magnistor can function as a 
diil entiating detector with a permanent or 
era storage capability. Sealed in an epoxy plas­
tic operates over a wide frequency range. The 
on ias both data processing and industrial con- 
tro pplications.

1 ter Instrument Co., Inc., Dept. ED, Sunny- 
sid Hvd., Plainview, N.Y.
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WIDEBAND, SINGLE ENDED 
DC AMPLIFIERS AMPLIFY DATA SIGNALS 

FROM DC TO 40 KC 
WITH 2 MICROVOLT STABILITY

NEW...TRUE DIFFERENTIAL 
DC AMPLIFIERS ELIMINATE GROUND LOOP 

PROBLEMS...RESCUE MICROVOLT 
SIGNALS FROM VOLTS OF NOISE

SLIDEWIRE-TAPE POTENTIOMETER
¡A resistance wire bonded to a Mylar tape forms 
[the heart of this unit. The wire is available in 
[lengths of 120 in., and resistance ranges are from 
1100 ohms to 100 K. Labeled Ta’pot H5600, the 
kalibration may be either linear or nonlinear. 
Conformity between true resistance and speci­
fied function is 0.05%. Resolution is better than 
[0.01£. Total resistance tolerance is 0.25%. Unit 
will handle 2 w at 25 C. Operating temperature 
range is —55 to -f-70 C. Two or more units may 
be ganged together. Case dimensions are 2 x 2.25 
x 2.75 in.

The Howell Instrument Co., Dept. ED, 3101 
Trinity St., Fort Worth 7, Tex.
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WITH STABILITY... measure strain, temperature, 
other phenomena, to 0.1% 

with a KIN TEL DC amplifier



NEW PRODUCTS FOR THE FIRST TIME ALL IN ONE WIRE!

Silicon Solar Cells
Conversion efficiencies of 10%

For both commercial and military use, these 
rugged silicon solar cells can convert 10% and 
more of the radiant energy falling on their sur­
face. Rectangular in shape*, they can provide an 
output of approximately 9 w per sq ft of active 
cell area in bright sunlight. Their efficiency is 
due in part to alloying techniques which per­
manently bond the contact to the silicon wafer. 
The contact is thus made an integral part of the 
cell itself, while still allowing individual cells 
to be soldered. Besides increasing efficiency, this 
bond minimizes series resistance. Individual cells 
are obtainable with or without color-coded pig­
tail leads. They measure 0.5 x I cm, 0.5 x 2 cm, 
and 1x2 cm.

International Rectifier Corp., Dept. ED, 1521 
E. Grand Ave., El Segundo, Calif.
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Transistor Analyzer
Has wide range of applied voltages

Accuracy of the 850 transistor analyzer is ±2 
per cent of full scale. The tester has a wide range 
of applied voltages available by substitution for 
breadboard configurations—common base, com­
mon emitter, and common collector.

The Hickok Electrical Instrument Co., Dept.
ED, 10525 Dupont Ave., Cleveland 3, Ohio.
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HtlMBBBS

Phelps Dodge magnet wire 
is available in modern 

non-returnable spools, reels 
and “Palceze" containers

WINDABILITY

SOLDERABILITY

VARNISHABILITY

RELIABILITY..

<1 ww
» BETTER WINDABILITY—“lays in” easier.

• LOW TEMPERATURE SOLDERABILITY— 
no damage to copper conductor.

• IMPROVED VARNISHABILITY—safer in 
hot varnish solvents.

• FIELD-TESTED RELIABILITY—uniquely balanced 
properties provide better thermal life.

Nyleze* is another example of the advanced magnet wires 
developed by Phelps Dodge through its Applied Research. 
It is a new combination of materials with highly desirable 
properties for use in such applications as series armatures 
and fields, stators, potted coils, random wound coils, toroids 
and other difficult winding designs. These properties suggest 
possibilities for cost economies and improved designs that 
result in better operating performance of your equipment.
*Nyleze is red in color

ELECTRONIC DESIGN • November 2Ó, 195



Aircraft Power Transformers
Withstand extreme shock

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

PHELPS OOOGE COPPER PRODUCTS

CIRCLE 45 ON READER-SERVICE CARD
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Tantalum Capacitors
Have sintered anodes

Accelerometers
40 mv per g sensitivity

For aircraft and missiles, these power trans­
formers withstand extreme acceleration and 
shock. Models are 1 or 3 phase in ratings from 
10 va to 5 kva.

Westinghouse Electric Corp., Dept. ED, P.O. 
Box 2099, Pittsburgh 30, Pa.
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In tubular cases, type 109D tantalum capaci­
tors have sintered anodes and can be furnished 
with insulating sleeves. They offer higher capaci­
tances than shouldered cup units of the same 
size.

Sprague Electric Co., Dept. ED, 347 Marshall 
St., North Adams, Mass.
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Sensitivity of 40 mv per g is provided along 
with high resonant frequencies up to 30 kc in the 
A-380 and A-395 accelerometers. The units pro­
vide a Hat response over temperatures ranging 
from —70 to 4-250 F, with an accuracy of ±5 per 
cent. Both series are available in grounded or 
integrally ungrounded designs. The A-380 series 
has a range of 0.05 to 500 g, and a useful fre­
quency range ol 3 to 2500 cps. The A-395 series 
covers 0.1 to 800 g, useful within 3 to 9000 cps.

Gulton Industries, Inc., Dept. ED, 212 Durham 
Ave., Metuchen, N.J.
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INCA MANUFACTURING DIVISION 
FORT WAYNE, INDIANA

IT FOR
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Filtors, the leading specialists in the development and manu­
facture of sub-miniature relays is proud to announce the addition 
of the new Powrmite micro-miniature relay to its existing line 
of traditionally outstanding relays.

In every field of achievement there is always one leader. In

relays with highest available reliability the leader is Filtors, 
Incorporated. All of the experience and know how gained in 
attaining its position of leadership have gone into making 
Filtors new Powrmite micro-miniature relay truly reliable — 
again the leader in a field of many.

VIBRATION UP TO 30 G’s AT 2000 CPS. 
70 G's SHOCK. 2 AMP OR DRY CIRCUIT 

65°C. TO + 125°C.

NEW PRODUCTS
Precision Fine Wi e

Temperature Stable

This precision fine wire main 
tains virtually constant res stance 
from —65 to -f-250 C. It is made 
of Moleculoy, a nonmagnetic 75 2(1 
nickel chromium alloy m »dified 
with additions. Diameters rang- 
from 0.01 to 0.0004 in.

Molecu-Wire Corp., Dept ED. 
Scobeyville, N.J.
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Program Timer
Has glow transfer tubes

Originally developed for anneal 
ing turbine blades, this program 
timer operates from 115 v, 60 cps 
and comes in a standard relay rad 
housing. It produces a series ol 
pulses which are initiated by a 
momentary contact closure. Any 
number of pulses from 1 to 30 may 
be selected by the controls. The 
duration of the pulses, as well as the 
spacing between, can be adjusted 
from 0.1 to 10 sec. Glow transfer 
tubes indicate the progress of the 
sequence.

G. C. Wilson & Co., Dept. ED. 
Huntington, W. Va.
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Power Pentode
Low distortion

A 9-pin miniature power pen-

Leading manufacturers of hermetically sealed micro and sub-miniature relays. FILTORS. INC.
Main office and plant: Port Washington, N. Y., POrt Washington 7-8220 
West coast office: 13273 Ventura Blvd., Studio City, Cal., STanley 3-2770

tode, the 6/8BQ5 vacuum tube is 
designed for low-distortion TV and 
high fidelity use. As a class A am 
plifier, it delivers 5.7 vv with a 
maximum of 10% distortion. In das 
AB push-pull operation, it will de­
liver 17 w with a maximum of 4. 
distortion. A relatively small signal 
produces high output. In class A 
operation with 4.3 v on one tube, it 
is possible to obtain 5.7 vv. Rated 
plate dissipation is 12 vv. A Ions 
bulb is used to provide the needed 
radiation area.

Westinghouse Electric Corp 
Electronic Tube Div., Dept ED 
Route 17, Elmira, N.Y.
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Solenoid
Stands high temperature

Make Philco your primo sourco for all transistor information and pruts Write Dipt. £0-1158

E CARD

A long 
needed

2N393—high gain, high speed germanium micro 
alloy transistor, especially well suited to wide 
fan-in and fan-out logic systems.

2N24O—general purpose, PNP germanium sur­
face barrier high speed switching transistor for use 
in counters and logic circuits.

class A 
tube, it

2N6O2—very high frequency small signal ampli­
fier micro alloy transistor for general purpose 
amplification at frequencies up to 400 m.c.

2N226—250 mw high gain, low frequency PNP 
germanium junction transistor for medium power 
relay driver and signal output applications.

2N67O—very high peak current, high voltage, 
low frequency PNP germanium olloy junction tran­
sistor in JETEC-type package. The 2N670 is specifi­
cally engineered for pulse modulators and pulse 
line drivers.

2N598—medium frequency, medium power, high 
current PNP alloy junction transistor for counters and 
logic circuits.

2NSO1—high gain, super high frequency ger­
manium micro alloy switching transistor for use in 
extra high frequency counters, logic circuits and 
wide-band video amplifiers.

average dissipation
2N671—specially studded version of 2N670 for

> 30 may 
□Is. The 
ell as the 
adjusted 
transfer 

s of the

Matic Power sources, these 
torized converter-inverters

2N6OO—studded version of 2N598 for appli 
cations requiring higher power dissipation.

day rack 
¡eries oí 
d bv a

Available now... from PHILCO

rer pen­
tube ii 

TV and
:s A am- 

with a 
In clas

2N496—very low saturation resistance, high 
switching speed PNP Silicon surface alloy transistor 
for high temperature counters and logic elements.

he SD-225 solenoid was de- 
‘d for reactor control systems 

tomic submarines. It withstands 
internal pressures and high 

□eratures.
Engineering Co., Dept. ED, 

S Walker Ave., Maywood,

System designers now have, at their fingertips, a full range of outstandingly reliable transistors to meet the specific 
requirements of counters, metering devices, amplifiers, logic elements, relay drivers, pulse modulators, pulse line 
drivers and many other instrumentation applications.

2N635—micro-miniature high gain, general pur­
pose audio frequency germanium PNP junction 
transistor for use in metering decoders, signal 
amplifiers and telemetering applications where 
outstanding reliability is required in minimum space.

applications where 
is encountered.

• anneal­
program

be used in aircraft radio, radar, 
missile instrumentation, and re­
mote radio telephone and tele­
graph. Converting ac or dc to dc 
and ac, they offer up to 5 w cubic 
inch output. Efficiency is 80% for 
input voltages greater than 23 v 
dc. Series 760 units have 6.3 to 32 
v dc input; 1 to 10 kv dc output; up 
to 1 kw output power; and 0.01% 
regulation. Series 770 units have 6.3 
to 440 v ac inputs at 60 to 2000 
cps; 1 v to 10 kv dc output; up to 
1 kw output power; and 0.01% reg­
ulation. Series 780 units have 6.3 
to 32 v dc input; 0 to 440 v ac out­
put at 60 to 400 cps; up to 200 w 
output power; and 0.5% regulation. 
Series 790 units have 6.3 to 440 v 
ac input at 60 to 2000 cps; 1 to 10 
kv ac output at 60 to 2000 cps; up 
to 1 kw output power; and 0 5% 
regulation.

Spectrol Electronics Corp., Dept. 
ED, 1704 S. Del Mar Ave., San 
Gabriel, Calif.

2N386—60v. germanium power transistor for 
servo amplifiers, high power-high voltage audio 
circuits, servo amplifier output stages, dc.-to-dc. 
converters and high power relay drivers.

e main­
es stance 
i made 
lc 75/20 
m 'dified 
'S ranno
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Instrument
Transistors !

PHILCO CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA

World’s First 
Complete 
Family of
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NEW PRODUCTS
Volt-Ohmmeter
For explosive circuits

A high sensitivity, low energy unit, the Igniter 
volt-ohmmeter is for circuits where explosive or 
sensitive contacts and components are involved. 
It can measure continuity, resistance, and stray 
dc voltage. It is safe for testing explosive car­
tridges, missile and missile firing circuits, TNT 
detonators, and circuits with current sensitive 
components such as platinum contacts and con­
ductive liquids. In a shock resistant plastic case, 
the unit has an encapsulated power supply and 
a 5-position selector switch. It has a resistance 
scale for accurate readings from 0 to 100 K. The 
voltage scale has two ranges: 0 to 50 and 0 to 
500 mv. Maximum current and power available 
at the terminals are 0.5 ma and 170 pw. Open 
circuit voltage is 1.35 v. Maximum power is de­
livered when a 2700 ohm load is applied across 
the terminals.

Borg-Warner Corp., Pesco Products Div., 
Dept. ED, Bedford, Ohio.
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Integrator Drive Assembly
With changeable components

3 completely new 
GENISCO CENTRIFUGES 
with 10 times greater accuracy, 

larger centrifugal capacities, 
maximum flexibility... and 

priced lower than any other 
centrifuges now available!

This integrator drive assembly can have its 
components varied to meet a wide range of de­
sign requirements. Motor-generator used operates 
on 115 v, 400 cycles. Stall torque rated at 0.63 
oz in. and rotor inertia of 1.3 gin cm.2 Unit 
can be used where electrical output correspond­
ing to shaft input is desired.

Helipot, Dept. ED, Newport Beach, Calif.
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For radar systems

rat Pending
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HORI,’ NT Al

MACHINED SURFACE

~ RM IN AL 5

VERTICAL

INVERTED

“Fl Ar

CONtn'IT Hl«
CIllSCO

mo «enne «oír

2233 Federal Avenue, Los Angeles 64, California
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51

Explosion proof

the design, manufacture and installation of large custom built
machines. We invite your inquiry.

torque ball-disc integrator drive system which provides
accuracies you would expect only from a rate-of-turn table.
Constancy of boom rotation, including wovi and long-term
drift, is better than .05f< at any speed setting—approximately
10 times more accurate than currently available machines.
Boom speed is infinitely variable and is measured by an elec-
tronic counter built into the console.

The building block design concept gives the new centrifuges
exceptional flexibility. Machines are assembled from six basic
off-the-shelf components; drive system, drive motor, boom.
test compartment, console and accessories. You simply select

mits easy modification as requirements change. Kits are
available for modification by the customer.

This new design concept also results in manufacturing econ-
omies which are reflected in the cost of the machines. The new
machines are the lowest priced centrifuges now available —in
spite of their greater accuracy, flexibility and capacity. Ask

taining the inherent accuracies of a hardened

dbm.

•WO CEU
CAST

Entirely new, more efficient drive system—An
integral variable speed transmission based on

The low-cost answer to fast,
accurate testing of components under

simulated operational g-forces
as required by MIL-E-5272A.

the new Rouverol *ball-galaxy principle
achieves, for the first time in rotating machin-
ery, high torque characteristics while main-

These new precision centrifuges feature a unique, high-

components which provide features needed to meet your spe-
cific requirements. Interchangeability of the components per-

your Genisco representative for complete information today.

There are more than 400 Genisco centrifuges now in operation.

brief performance specifications

Large custom centrifuges: Genisco centrifuge experience includes

Model 
No. Diameter

Test 
Objeet 
Weight

Capacity 
G-pounds

RPM 
Max.

G Range 
Max.

Test 
Object 
Dimen­
sions

A-1010 30" table
50 lbs. 
dead 

weight
2.500 800 .1 to 

200 g's

A-1020 60" arm
1001b. 
dead 

weight
10,000 600 .1 to 

250 g's 12" cube

A-1030 96" arm
1001b. 
dead 

weight
10.000 400 1 to 

175 g's 18”cube

steel-to-steel ball-disc integrator. A novel
choice of geometry among the drive elements
results in a virtually linear handwheel vs rpm
relationship, thus facilitating the presetting,
programming and servo-controlling of output
speeds. A built-in torque-limiter clutch pro­
tects the transmission from damage resulting
from abuse or high inertia conditions.

Basket-type mounting platforms, available on
Model A-1020 and A-1030, may be oriented
from the horizontal to the vertical or to the
inverted attitude for multiple-axis testing
without demounting the test object. Baskets
may be raised or lowered to achieve an opti-
mum dynamic balance and minimum angular
deflections when extreme accuracies are
required. When the basket is inverted the out­
side surface of the platform may be used to
mount bulky, lightweight packages.

Available accessories include additional slip
rings, servo control, microwave joints, high
pressure air and hydraulic systems, TV view-
ing systems. Any accessory can be added at
any time by the user. The mounting base is
standard equipment.

Microwave Tester

An X-band microwave radar test set, the MTG
100X provides a delayed target to a pulse radar
at its microwave frequency. An afc loop locks
the target pulse to the radar frequency. This
unit and the company’s RP 175 video target
simulator form the RTS-100 microwave radar
target simulator system, which offers target
speeds to 500 ft per sec, accelerations to 30 g,
and ranges to 30 nautical miles. The MTG 100X
power output is adjustable from —10 to —80

Remanco, Inc., Dept. ED, 1630 Euclid, Santa
Monica, Calif.

HOUSING

Photorelay

Housed in a cast explosion proof case, type
RPFE1 photorelay needs minimum maintenance.
For machinery, production, and process applica-
tions, it is resistant to wetness, dirt, shock, vibra-
tion, and temperature extremes. Operation is
from 100 to 130 v at 25 to 60 cps. The unit is
controlled by the 8 £t-c type RPPFE115 light
projector, also explosion proof, which can be
placed up to 20 ft away. Factory speed tests are
made at l(XX) per min, and the maximum recom-
mended counting rate is 600 per min. The con­
tacts are rated at 5 amp spdt. The photorelay and
projector are each 4.5 x 4.5 x 5.5 in.

Photobell Co., Inc., Dept. ED, 43 Vesey St.,
New York 7, N.Y.



O PRODUCTS

Actual Size

extremely high speec
switching times as

13V

500 n300 n

IN 1-249 QUANTITIES

LINE

IMMEDIATELY AVAILABLE

WORLD’S LARGEST SEMICONDUCTOR PLANT

NOW switching times as low as 150 mysec with 
NEW production-quantity TI 2N1005 and 2N1006 
N-P-N silicon transistors!

Digital Indicator 
Has 1 in. characters

The newest additions to the nation’s widest transistor 
line are packaged in the industry preferred JETEC 
TO-5 package ... and guarantee DC betas of 20-to-55 
and 45-to-100. For the reliability your high speed 
switching circuits require, both units also guarantee 
hfe greater than 1 at 50 me, collector dissipation of 
125 mW at 25 JC, 60 ohms saturation resistance, and 
0.1 xiA collector cutoff current.

SAME-DAY DELIVERY
FROM YOUR NEARBY Tl DISTRIBUTOR

For reliability ... plus production quantities delivered 
on time... select the silicon switchers most suited to 
your specific applications from the table shown below:

Linearity Testers
For potentiometers

As a production inspection gage, 
e LT-2 tester checks potentiom- 
?rs for predetermined linearity 
lerances. As an analytical tool, it 
n be used to evaluate the linear­
’ characteristics of 1, 3, and 10 
rn potentiometers in detail. It 
n also find the angular position 
end terminals and taps. Once 

mmed and set, the tester will 
‘asure continuously and auto- 
itically, stopping when nonlin- 
rity exceeds a preselected value, 
rcentage deviation from linearity 
indicated directly on a panel 

‘ter. The unit includes power 
pply, test voltage supplies, dc 
iplifier, master potentiometer, 

1 angular position scale. Connec- 
ns are provided for auxiliary 
ta recording. Power requirements 
‘ 105 or 125 v ac, 60 cps, 300 w. 
Boiler & Chivens, Inc., Dept. ED. 
5 Meridian Ave., South Pasa- 
na, Calif.
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total twitching time = 600 mp. toe h = 150 m p toe 

t, = 250 m p. toe t, = 120 m toe t( = 80 m p toc

TYPICAL SATURATING TYPE SWITCHING CIRCUIT

2N1005

’ Q 30K --------------------- ---------------C

----- - ------W------H I

In response* to four bit binary 
i)ded decimal input, this 1 in. 
karacter digital indicator displays 
through 9 and two blanks in sc­
ience. The motor driven unit op- 
ates on an open circuit principle, 
locking code agreement of both 
nary ones and zeros to assure 
•rrect positioning. Operating 
jne is 0.1 to 0.8 sec.
Union Switch & Signal, Div. of 

’estinghouse Air Brake Co., Dept. 
D, Pittsburgh 18, Pa.
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200 n

2N1OO5
0023

200(1

0023

I 100

Vj-6V OC

COLLECTOR CURRENT — mA

)- 0023
17V uf:

* NEW TYPE ADDED TO PRODUCT

Type

Dissipation 
at 25°C

W

Small Signal 
Current

Transfer Ratio 
hfe

mm max

Collector 
Current

•c 
mA

max

DC Current 
Transfer

Ratio 
hFE

Collector 
Breakdown 
Voltage V 

bvcbo 
min

Saturation 
Resis­
tance 
«CS 

Ohms 
max

Alpha 
Cutoff

Frequency 
fab 
me 

minmm max
2N337 0 125 19 20 20 55 45 150 10
2N338 0 125 39 20 45 150 45 150 20

* 2N1005 0 125 1 @ 50MC 20 55 15 60 75 (typ)
♦ 2N1006 0 125 1 @ 50 MC 45 150 15 60 75(typ)
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i iter mediate power transistors
80 and 120 BVCex 2.4 psec switching
20 W at 10O°C operation to 200°C

TYPICAL SATURATING TYPE SWITCHING CIRCUIT

Ibi Sì 50ma

B3 s 25ma

PULSE REP RATE = 400
PULSE LENGTH = 5/zsec

Total switching time = 2.4 jut sec 

td = 200 mM *•< ♦. = 1200 mM sec 
t, = 300m/xsec t(= 700 him sec

3-lnch Storage Tube
2.6 in. diameter useful target

80 O

^48 V

lc ~ 500 ma
i ■ * r——O

T“l .... T1"" I *1' I I I
POWER DERATING CURVE

0 50 100 150 200

CASE TEMPERATURE °C

For use in computers, the 
WL-7225 is a rugged, 3-in. storage 
tube with a useful target 2.6 in. in 
diameter. The electron gun beam 
focuses to a fine spot. A coaxial 
connector for the output termina­
tions permits compact mounting.

Westinghouse Electric Corp., 
Electron Tube Div., Dept. ED, 
P.O. Box 284, Elmira, N.Y.
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NEW TI silicon intermediate power transistors have 
bridged the gap between high and medium power 
devices...TI 2N1047, 2N1048, 2N1049, and 2N1050 
guarantee 20 watts at 100°C.
Ideal for your power switching applications, these 
newest gaseous diffused transistors provide a typical 
total switching time of 2.4psec I All four new units 
dissipate 40 watts at 25°C with an infinite heat sink

. .. the new TI design permits mounting of the semi­
conductor wafer directly onto the stud.
For your intermediate power and power switching 
applications, specify the 120-volt 2N1048 and 2N1050 
or the 80-volt 2N1047 and 2N1049 with design flexi­
bility and tight beta spreads of 12-to-36 or 30-to-90 
that are guaranteed!

Tl Silicon—Medium Power—Intermediate Power—Power—Transistors

Insulated Printed Circuits
Imbedded in base material

Imbedded Circuitry is printed 
circuitry imbedded in the base 
material with an insulating cover. 
Locked in place, it is not disturbed 
by severe conditions. Extra thick, 
conductors and terminals can be 
narrow and close together.

Beck’s Inc., Dept. ED, 300 E. 
Fifth St., St. Paul 1, Minn.
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Type

Dissipation 
at 25°C*

^ae 

Typical

Ic 
mA

max
•»FE 

min max
HVCBO 

min

RCS 
Ohms 
max

“JEW TYPE ADDED TO PRODUCT LINE

medium 2N497 1 9 („ 2MC
power 2N498 4 9fe 2MC

2N656 4 6 2MC
2N657 4 6 fai 2MC

intermediate 2N122 8 75
power *2N1047 40 10 fe 1MC

*2N1048 40 10 & 1MC
♦ 2N1049 40 9 (a 1MC

_____ ♦2N1050 40 9 fa. 1MC
power 2N389 85 at 25 C

45 at100°C
8.5 fe 1MC

2N424 85 at 25°C
45 at 100°C

6 1MC

1 1STRUMENTS
I I CORPORATED
SE* CONDUCTOR - COMPONENTS DIVISION
,3' O N. CENTRAL EXPRESSWAY 
PO OFFICE BOX 312 • DALLAS, TEXAS

200 12 36 60 25
200 12 36 100 25
200 30 90 60 25
200 30 90 100 25
140 3 120 200
500 12 36 80 15
500 12 36 120 15
500 30 90 80 15
500 . 30 90 120 15

2A 12 60 60 5

2A 12 60 80 10

TEXAS INSTRUMENTS SALES OFFICES
DALLAS • NEW YORK • CHICAGO • LOS ANGELES 

DAYTON • DENVER • DETROIT

OTTAWA • PHILADELPHIA • SAN DIEGO • SAN FRANCISCO 

SYRACUSE • WALTHAM • WASHINGTON, D. C.

Linear Encoder Systems
Measure lengths of 0 to 100 ft

LE-100 encoder systems measure 
and automatically record linear 
lengths from 0 to 100 ft in 1/8 
1 16, or 1/1000 in. steps. Accuracy 
is ztl count of the least significant 
digit.

G. M. Giannini & Co., Inc., Datex 
Div., Dept. ED, 1307 S. Myrtle 
Ave., Monrovia, Calif.

CIRCLE 65 ON READER-SERVICE CARD 

< CIRCLE 66 ON READER-SERVICE CARD



NEW PRODUCTS
CHECK YOUR PRECISI

High performance in e tra. 

small space, yet meeti g 

precision tolerances . .

<8 Elimination of clamping rings.

0 Complete independence of each 
cup in ganged assembly for 
phasing operations.

• Superior performance and life.

Capacitors
For energy storage

0 Maximum reliability a id 
stability.

0 Sturdy terminals molded 
in place.

81 Thermally compatible.

Stock ratings of these tubular capacitors range 
from 0.1 pf at 150 kv with 0.1 ph inductance to 
0.25 pf at 50 kv with 0.04 ph inductance. Low- 
cost energy storage units, they are designed for 
fast discharge applications requiring high peak 
energy within a short time constant. They are 
also suited for blocking and bypass service, 
power supply filters, and similar uses. The pre­
cision rolled, aluminium foil electrodes are sepa­
rated by polyester film dielectric and assembled 
in a hermetically sealed, liquid filled, phenolic 
case. The metal end caps have no. 1/2-13 x 11/16 
in. threaded studs. The capacitors have minimum 
magnetic flux, low impedance, and high ringing 
frequency. Removable corona shields can be 
provided for either end.

Axel Bros., Axel Electronics Div., Dept. ED, 
134-20 Jamaica Ave., Jamaica, N.Y.

CIRCLE 67 ON READER-SERVICE CARD

WHEN YOU NEED 
A PRECISION 
POTENTIOMETER 
TO MEET THESE 
REQUIREMENTS...

DO YOU LOOK 
FOR THESE 
FEATURES?

Capable of independent 

phasing of resistance elements 

in relation to shaft position . . .

IF SO, YOUR POTENTIOMETER
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Differential Transformer Accelerator
Infinite resolution

A differential transformer accelerator with in­
finite resolution model 7-34 features ultimate out­
put ratio—to 60 v in a range from ±1 g to ±50 g. 
It is temperature compensated within 0.1 per cent 
of critical during damping. The unit is 3.3 x 1.9 
x 1.6 in.

Edcliff Instruments, Dept. ED, P.O. Box 565, 
Monrovia, Calif.
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BECAUSE
YOU JUST PICKED...

THAT 
LOOKS LIKE 
THIS

AND 
WORKS LIKE 
THIS...

CLAROSTAT 
VARI/PHASE® 
PRECISION 
POTENTIOMETER

Designed to meet applicable specifi­
cations of military aircraft industry 
and general electronic equipment, 
the Clarostat Vari/Phase offers an 
exclusive design whereby phasing of 
individual units in ganged assemblies 
may be accomplished by a simple, 
single operation. Available in four 
series ranging from %" to 3" rn over­
all diameter, and from 2- to 6-watt 
ratings. Resistance range depending 
upon unit size, in standard units 
running up to 200K ohms.

CLAROSTAT 
SERIES 57 
16" PRECISION 
POTENTIOMETER

New Hi-Load winding element in the 
Clarostat Series 57 dia. potenti­
ometer, combined with an advanced 
rotor and brush assembly, meets 
''more performance in less space" 
requirements of the most critical 
user. Unit body is nickel-silver, with 
a thermally compatible cover in 
which terminals are molded in place. 
Rated at 1.5 watts, with resistant
ranges up to 40K ohms. Linearity i 
plus/minus 2% standard; plus/mim 
1% special.

Clarostat offers unparalleled design, testing and 
model-making facilities to meet your unusual precision 
potentiometer requirements. For extreme environmental 
conditions, Clarostat maintains the most complete 
precision resistance encapsulating facilities in the 
industry. Special shaft and bushing configurations, 
coupled with Clarostat encapsulation (“POTPOT"®) 
result in units that withstand the most adverse 
moisture, salt spray and dust conditions.
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Pressure Transducer
Variable reluctance diaphragm type

« tra. for co

nsitivity to shock, vibration,

Dept. ED, P.O. Box 3308,

W8

CLAROSTAT
MM

rolling from 2 to 

its simultaneously,

Linearity 
plus/min

7 YEARS OF 

ESISTANCE LEADERSHIP

LAROSTAT 
ERIES 42 
RECISION 
OTENTIOMETER

CLAROSTAT 
MULTI-TURN
PRECISION 
POTENTIOMETER

Multi-turn adjustment of 

resistance for greater 

accuracy in effect and readout

Life up to 2,000,000 cycles.

Choice of continuous or 
limited rotation.

Rugged construction 
electrically and mechanically

CLAROSTAT 
PADOHM® 
PRECISION 
POTENTIOMETER

nenl in the 
a. potent!- 
advanced

>ly, meets 
ess space" 
ist critical 
silver, with 
> cover in 
d in place 

resistance

A superior material, electrically and 
mechanically, is used for the housing, 
making possible a thinner shell which 
in turn provides up to 20% more 
winding length for given outside 
diameter. This means a greater over­
all resistance range and finer re­
sistance resolution, size for size, than 
other comparable units. Available in 
three sizes from .875" to 2" dia., and 
from 3- to 6-watt ratings, with re­
sistance ranges depending upon size 
selected. All units are 10-turn, with 
5% resistance tolerance standard, 
1% special.

Padding or trimming effect in 

minimum space, under adverse 

environmental conditions.il$0 available with switch

• Greatest winding length 
in given outside diameter.

81 Maximum immunity to 
environmental conditions.

• Rugged mechanical and 
electrical construction.

* Low-temperature coefficient 
wire.

(8 Positive clutching and 
de-clutching mechanism.

A 25-turn rectangular precision po­
tentiometer built to the highest 
standards of design and materials. 
A low-temperature coefficient wire is 
wound on a special ceramic core for 
maximum stability. Effective elec­
trical travel is 98% minimum of me­
chanical travel. End resistance is 1% 
of maximum overall resistance. Avail­
able in two types: 1.25 watt and 0.25 
watt, derated to "0" power linearly 
at 135 0 and 105' C. respectively. 
Resistance range of from 100 to 20K 
ohms employing plus/minus 20 ppm 
wire standard.

highly versatile precision potenti- 
neter offering a choice of continuous 
limited rotation. Individual units 

e encased in a high dielectric phe- 
lic and ganged by means of 

readed rods and metal end-plates, 
ectrical rotation is 291° plus/minus 
k The Series 42 exceeds MIL-R-19 
ecifications where applicable, 
watt power handling capacity, 
th linear resistance range of from

The unit has low 
and acceleration.

Ultradyne, Inc

Phase Shifter
Has two direct-reading 

scales

The S-90 temperature compensated, single coil, 
variable reluctance diaphragm type pressure 
transducer can be used as the variable inductor 
in inductance and reactance controlled fm/fm 
subcarrier oscillator systems. Differential, gage, 
and absolute models are offered with numerous 
pressure ranges from 0 to 10 through 0 to 5000 psi.

Phase shifter type Q-4 is a 400 cycle unit with 
two direct-reading scales. It provides any phase 
shift from 90 deg leading to 90 deg lagging in 
the testing of electronic equipment, control cir­
cuits, components, and instruments. Rated at 
1000 va, continuous duty, the Q-4 has a 120/240 v 
input and 120 or 240 v, 3 phase output.

Knopp Inc., Dept. ED, 1307 66th St., Oak­
land 8, Calif.

CIRCLE 71 ON READER-SERVICE CARD

experience you can buy nly at CLAROSTAT . 
. LITERATURE ON REQUEST 7

Albuquerque, N. Mex.
CIRCLE 70 ON READER-SERVICE CARD

CLAROSTAT MFG. CO., INC
DOVER, NEW HAMPSHIRE

tc IOOK ohms, and a tapered range 
• to 350 ohms per degree of rota- 
in. Resistance tolerance is plus/ 
nus 5%.

CIRCLE 69 ON READER-SERVICE CARD
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Synchronous Timing Motor 
Has internal solenoid

The 450 synchronous timing motor has an in­
ternal solenoid to assure instant starting and 
stopping. In speeds between 1 and 180 rpm, the 
unit is 2 in. in diameter and 1-21/64 in. deep. 
Output torque is 9 in.-oz at 1 rpm.

Bristol Motors, Dept. ED, Old Saybrook, 
Conn.

CIRCLE 7? ON READER-SERVICE CARD
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suppl)Model 7PVR20 transistorized power
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For complete data on Edison Sealed Thermostats, write for Bulletin No. 3009B.

Dept. ED

56
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u
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loads up to 20 cu in.
Palisades Engineering Co., Inc..

P.O. Box 22, Pacific Palisades, Calif.

ator for testing pneumatic components and sy 
terns. It converts electrical signals into pnei 
matic pressure signals and responds to frequei 
cies from 0 to 50 cps when used with xohnnetri

pn 
6J

55 LAKESIDE AVENUE, WEST ORANGE, N. J.
CIRCLE 73 ON READER-SERVICE CARD

Edison Scaled 'Thermostats are widely used in crystal ovens, electronic ovens and 
oscillator compartments —and many other electronic components adversely affected 
by temperature variations. Capable of maintaining temperatures within 0.2°C. Edison 
sealed thermostats offer these special features:

• Slow-make, slow-break principle, insures small temperature differential.
• Protective gas atmosphere minimizes effects of contact arcing under heavy 

loads, resulting in high stability.
• Radiant energy, and conducted or convected heat is rapidly transmitted to 

the- bimetal by the highly conductive- gas fill.
• Long bimetal arm is highly sensitive to temperature changes and assures 

accurate control, predictable performance.
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THOMAS A.

NEW PRODUCTS

Mercury Rectifier Tester
Handles all types

sealed thermostats
feature close control

lasting stability

All types of mercury vapor rectifiers can bf 
tested with this one instrument. Self contained 
the tester reads ionization voltage for the deter 
mination of tube condition and life. Tubes a« 
tested in their sockets.

Teletronix Engineering Co., Dept. El), 465! 
Eagle Rock Blvd., Los Angeles 41, Calif.

CIRCLE 74 ON READER-SERVICE CARD

t
c

DC Power Supply
Transistorized

produces 100 v dc at 40 ma from an input of IE 
v ±10% at 400 cps. Output voltage variation i 
±0.5%. The unit is 2.5 x 2.5 x 3 in. and weigh 
17 oz. It operates from —40 to + 165 F.

Western Gear Corp., Dept. ED. P.O. Box IS 
Lynwood, Calif.

CIRCLE 75 ON READER-SERVICE CARD

Function Generator
Tests pneumatic components

Functionair model 100A is a function

Thomas A. Edison Industries 
INSTRUMENT DIVISION

CIRCLE 76 ON READER-SERVICE CARD
CIRCLE 77 ON READER-SERVICt CA»4
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RELIABILITSWEPT FREQUENCY VIBRATIONAL OUTPUT AT 10G

Tube Type 7244

Tube Type 6J6WA

FREQUENCE SCALE IN CYCLES PER SECOND

12 9/16 
14 11/16
15 7/8

10 7/16
12 9/16
13 3/4

I'M) 
55.0 
31.0 
17.5

100.0 
55.0 
31.» 
17.5
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Tripotential Electron gun is a major advance in the evolution 
of shorter television picture tubes

Mechanical Dimensions Comparison Chart 
Over-all Dimensions (Inches)

Conventional Tubes 
1/8" neck dia

Over a frequency range of 100 to 5,000 cps at a 10 G level the type 7244 
produced a vibrational output in the range of 6 millivolts average while the 
6J6WA averaged 60 mv or higher

Stacked tubes in glass set new 
standards for reliability in 
shock and vibration tests

Production of Sylvania’s new 
stacked tubes in glass, types 7244 
and 7245, is being stepped up to 
meet the increasing demands of 
military and industrial customers. 
Fast growing acceptance is based 
on the inherent reliability of the 
stacked mount structure:

Reliability
Actual vibrational test data of the 
stacked structure compared with a 
conventional tube indica tes as much 
as 2 to 1 improvement in vibra­
tional output at 6 times the G level.

Y REVISION...
New Tripotential Electron gun takes another 

2-inch slice off picture tube length
Sylvania, pioneer in 110° picture tube development, 
introduces another basic design innovation in cathode 
ray tubes—the short tripotential focus electron gun. It 
reduces picture tube length up to 2 1/8 inches, yet 
permits use of standard design centering magnets, 
yokes and other associated components.

Voltages required to operate tripotential focus pic­
ture tubes are available in ordinary TV receiver 
circuit designs.

The new gun is much less complicated than con­
ventional types. Its simplicity of design not only makes 
the gun inherently more rugged but allows for greater 
uniformity in manufacturing and assembling. This 
means less arcing, fewer shorts and better over-all 
performance throughout life.

ut of II 
dation i 
1 weigh

-from SYLVANIA



(Continued)

New Framelok dual pentode type de­
signed for stereo can supply 5 to 6 watts 
audio output single ended at the voice 
coil for each channel. High flexibility 
allows one tube to provide push-pull 
operation for each channel

Bettei 
chief i 
stands 
“slum] 
9.2 pei 
watts a 
deliver 
at 4.16

tion between elements is negligible. 
The entire mount is displaced with 
shock and vibration as one solid 
entity, and parts or elements will 
not react independently. In fact, 
ceramic stacked mount tubes in 
glass have survived several hun­
dreds of hours on 15 G, 40 cycle 
vibration fatigue with no signifi­
cant change—a test which usually 
destroys conventional tube types in 
less than a hundred hours.

Sylvan 
cutoff j 
The tri 
possibili

Fold( 
electrici 
noise, 1< 
audio s1

Sylvania Framelok construction is adapted for greater circuit 
flexibility, better performance and new economy

As a 
superii 
Throuj 
have b 
the sar

Desi 
a centi 
cathod

Where1 
7025 w 
coil he 
triode 
average

a higher probability of success with 
the rugged stacked tube. No major 
circuit redesign is necessary since 
the types are basically retrofits. 
The 7244 and 7245 can go in 
present equipment where 6J6WA 
and 6J4WA types are used with 
only slight compensations.

and screen grid—that will supply 5 
to 6 watts usable audio output in 
each channel. Its unusual flexibility 
also permits application in push­
pull in each stereo channel or two 
tubes push-pull, parallel in high 
power monaural systems.

In addition to its potential cost 
advantages there are the many bene­
fits inherent only in the Framelok 
design: • Greater uniformity of 
electrical characteristics in tube 
after tube • Greater stability of 
electrical characteristics during 
tube life • Less change in electrical 
characteristics due to element tem­
peratures at high dissipation levels 
• Better control of cutoff • Less 
chance for shorts, microphonism 
and noise • Better plate-to-screen 
current ratios • Less arcing.

Frequency 
G Level 
Vibrational Output

Type 6J6WA 
25 cp* 

2.5 G > 
25 MV

Type 7244 
10 cps 
15 G's 
15 MV

RATINGS (I 
Peak inverse 
& C outpu 
P*ak plate < 
Peak voltage 

heater (cal 
I respect to 
Transformer 
Total effeetiv 

wpply resi 
Per plate.

A new tube design which takes 
advantage of the symmetry of 
the Sylvania Framelok tube con­
struction is being developed specifi­
cally for application for the output 
stages of stereophonic sound cir­
cuits. Because it incorporates two 
identical pentodes in one envelope 
this new Framelok tube provides 
design flexibility and can introduce 
substantial circuit economies.

This new design concept now 
makes possible the use of a single 
Framelok tube—common cathode

Lower Costs for Customers
The stacked tube in glass means 
less equipment maintenance. In­
plant tube selection can be elimi­
nated or reduced. Missile flights 
and other military operations have

Double 
now ava 
tubes. I

Stability and Uniformity
The planar structure of the stacked 
tube in which all elements are ar­
ranged in parallel planes insures 
optimum stability of operation and 
uniformity of characteristics.

Fewer dimensions need to be 
controlled, providing a major sim­
plification and reduction in the 
number of critical tolerances in 
parts fabrication.

Increased Mechanical Life
The ceramic mount structure is 
solidly integrated and relative mo-

7245
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Postage Stamp 
Necessary 

If Mailed in the 
_ United States .

r Postage1 
Will be Paid

respect to heater) 
ransformer voltage 
e’al effective plate 
supply resistance 
per plate.............

SYLVANIA ELECTRIC PRODUCTS INC 
1100 Main St.
Buffalo 9, N.Y.

New double triode for extremely critical audio applications
Wherever extreme limits on hum and noise must be met, Sylvania’s new 
7025 will fill the requirements. Its special design incorporates a folded 
coil heater that improves over-all performance. The new high mu twin 
triode has an equivalent noise and hum voltage of 1.8 microvolts rms 
average and 7 microvolts rms maximum.

BUSINESS REPLY CARD
First Class Pormit No. 2833 Sec. 34.9 P.L&R., Buffalo 9. N.Y.

..................................500 volts max 
2x250 2x300 2x350 volts, rms

150 200 240 ohms min.

Improved high-mu twin triode serves 
as audio amplifier or phase inverter

As a result of Sylvania’s continuing tube improvement program, a 
superior 12AX7 is now available with sharply reduced hum and noise. 
Through improved aging and processing schedules Sylvania engineers 
have been able to maintain the output advantages of the tube while at 
the same time minimizing the hum and noise characteristics.

Designed primarily for quality audio circuits, the improved 12AX7 has 
a center tapped heater for operation at 12.6 or 6.3 volts. It has separate 
cathodes and is packaged in a T-6^ envelope.

Low hum-low noise triode-pentode for hi-fi
Sylvania’s new 7199 is a 9-pin miniature medium mu triode and sharp 
cutoff pentode designed particularly for high-quality audio applications. 
The triode is normally used as a phase inverter, although many other 
possibilities exist, while the pentode is used as a high-gain audio amplifier.

Folded coil heaters, separate cathodes and an internal shield to reduce 
electrical coupling combine to provide a pre-amplifier tube with low 
noise, low micro and high reliability, as required in high-performance 
audio systems.

Beam power audio pentode for quality amplifiers
Better power output and less distortion than comparable types are the 
chief attributes of the new 6BQ5. It maintains initial peak performance 
standards throughout life. Throughout life tests the tube exhibits no 
“slumping” due to excessive screen dissipation. It delivers 5.6 watts at 
9.2 percent distortion single ended under 4.30 v. signal input and 5.95 
watts with a 4.70 v. signal. In push-pull at 250 v. plate & screen, the 6BQ5 
delivers 10. 65 w. at 3.4 percent distortion; at 300 v. plate & screen, 16.5 w. 
at 4.16 percent distortion.

New rectifier for hi-fi audio equipment
Double anode, indirectly heated, common cathode rectifier type 6CA4 is 
now available from Sylvania. The new tube can handle two 6BQ5 output 
tubes. It delivers 150 ma. maximum DC output current.

RATINGS ( Design Center Values)
Peak invert» plate voltage.................... 1000 volts max
0 C output current........................ 150 ma max
Peak plate current per plate. . . 450 ma max.
Peak voltage between cathode and 

heater (cathode positive with



MOBILE COMMUNICATIONS

4500

4700

TUBES

RADIO ELECTRONICS

Please send additional information on the items checked below

O New tripotential qun

Name

Address

Company

10,000 Volts DC 
5,000 Volts D C

105 to 145 v/in 
80 to 115 v/in.

Sylvania introduces four new receiving 
tubes designed to meet the specialized 
requirement of mobile radio equipment

Stacked tubas In glass!
□ Type 7244
□ Type 7245

Pentode Section 
125 Volts 
125 Volts
0 Volts 

56 Ohms
12 Ma 
3.8 Ma 

7800 umhos

Industrial A Military 
Cathode Ray Tubes: 
□ Type SC2558

170.000 Ohms 
-6 Volts 
1.6 Ma

new tube, which will sell for approximately as much 
as comparable types, incorporates both electrostatic 
deflection and focus. Its lower operating voltage elimi­
nates the need for an elaborate power supply. With 
post deflection acceleration, greater deflection sensi­
tivity is possible with increased brightness.

The large screen size of type SC2558 is especially 
convenient for group viewing of medical and radar dis­
plays. The new tube incorporates an aluminized screen, 
standard base and is available in any phosphor coating 
specified.

Mobile Radio Tubes:
□ Type 7054
rj Type 7056
□ Type 7059
EJ Type 7258

LIGHTING . TELEVISION

Use this handy 
business reply card 
to request additional 
information on these 
important new 
Sylvania developments

Plate Voltage.................................................................
Grid No. 2 Voltage.....................................................
Grid No. 1 Voltag. 
Cathode Bias Resistor................................................  
Plate Current................................................................... 
Grid No. 2 Current ..................................................... 
T ransconductancc 
Amplification Factor
Plate Resistance (Approx.)......................................
Grid No. 1 Voltage for lb 20 ua (approx.) 
Plate Current at Ed = —3 V Rk = 0

|catho< 
flu < 1 

L uits. 
up to 
20 pa. 
+85 I 
Anode

corree 
(rate ' 
puts a 
are 6.Í

Acu

Triode Section 
... 150

Audio Tubes:
□ New Framelok tube 

for stereo
□ Type 6BQ5
□ Type I2AX7
□ Type 7025
□ Type 6CA4
□ Type 7199

Typical Operating Conditions
Anode No. 3 Voltage ..................................................................
Anode No 2 Voltage.......................................................................
Deflection factor

Deflecting Plates 1-2 ...........................................................
Deflecting Plates 3-4 .......................................................

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

In Canada: Sylvania Electric (.Canada) Ltd 
P. O. Box 1190, Station “O,” Montreal 9.

PHOTOGRAPHY • ATOMIC ENERGY • CHEMISTRY-METALLURGY

Sylvania introduces a brand-new special 
purpose 12" CRT designed particularly 

for radar and medical applications
Now, an economical 12* ’scope tube, type SC2558, 
with fast response time, high impedance input and post 
deflection acceleration is available from Sylvania. The

Now manufacturers of commercial and industrial 
mobile transceivers can select from a new line of 
rugged Sylvania receiving tubes designed with the 
special conditions of mobile radio in mind. The new 
tubes, types 7054, 7056, 7059 and Sylvania original 
type 7258, operate from B supply voltages ranging 
from 100 to 250 volts. The heater voltages of the line 
are centered at 13.5 volts—the midpoint of heater 
voltage range for vehicular equipments. This allows a 
full 3.52 volt safety margin for the tubes to take care 
of the fluctuating power supply that may occur in 
such mobile equipment.

In the Sylvania original type 7258, the pentode sec­
tion may be used as an RF or IF tube. The triode 
section can serve as a low frequency oscillator or 
general purpose amplifier.

Type 7054—a 9 pin sharp cutoff pentode 
Type 7056—a 7 pin sharp cutoff pentode 
Type 7059—a 9 pin medium mu triode, sharp cutoff pentode 
Type 7258—a 9 pin medium mu triode, sharp cutoff pentode 

Characteristics and typical operation for Sylvania original type 7258
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Measures to 0.01 db
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Trigger Tubes
1.6 to 4 usee anode delay times

trons are accurate, fast switching cold-
athode trigger tubes which replace relays,
hyratrons, and other devices in simplified cir-
uits. Types 7205 and 7229 through 7232 control

up to 500 amp with input currents of less than
0 pa. The miniature units operate from —55 to

-]-85 C and under extreme shock and vibration.
Anode delay times are from 1.6 to 4 psec.

CBS-Hytron, Dept. ED, Danvers, Mass.

Voltage Stabilizers
1/30 sec response

These redesigned constant voltage stabilizers
correct fluctuations in 1/30 of a second and op-
crate within ±1% or nominal output voltage. In-
puts are 95 to 130 v and 190 to 260 v. Outputs
are 6.3, 120, and 240 v.

Acme Electric Corp., Dept. ED, Cuba, N.Y.

Sweep Generator

I entire sweep of model 1099 is level to
>. Its lower limit is locked to 100 kc; the
limit is variable to 20 me. Input and output
allow a differential method of measure-

nd eliminate errors due to frequencv/level

oni Instruments, Dept. ED, 111 Cedar
Englewood, N.J.
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DISCONNECT
SPLICING

Here is a totally new method for attaching disconnect splices to coaxial
cables that will create new standards of performance ... on chassis connec-
tions, computers, test equipment—in fact, anywhere that two coaxial cables
need fast and reliable disconnect splicing.

Easily attached to coaxial cables by AMP’s modern compression method,
the all new A-MP COAXICON assures you of uniformity, absolute reliability
and new low cost—in either free-hanging or through-panel units. In addition,
the COAXICON supports cable shielding against vibration while offering fully
insulated positive electrical performance.

Production rates easily exceed any method you’re now using. With a sim-
plined wire stripping method, it takes just one stroke of the matching A-MP
tool to permanently crimp COAXICON to your coaxial cable.

Think of it—no more burned or melted insulation, no doubtful, sloppy
connections, no time consuming, high-cost assembly methods. Once you ve seen
the all new COAXICON, you won’t settle for less.

Send for a sample and complete product information today.

AMP INCORPORATED
A-MP products and engineering assistance are available through subsidiary companies in: Canada • England • France • Holland • Japan
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Sharpening

with individual control for Y
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.un channel am
position, beam intensity, gain, 
position for switching a high g;

Oscilloscope
Up to 24 channels

Available in any standard IRIG frequency, 
the 951 subcarrier discriminator provides sin­
gle ended output from ±1 to + 10 v for full 
bandwidth deviation at currents to +200 ma. 
Output noise is under 0.1% for full deviation. 
Power consumed is 180 w. Special units with 
frequencies to 250 kc and outputs to 25 kc may 
be ordered.

Midwestern Instruments, Dept. ED, 41st and 
Sheridan, Tulsa, Okla.
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Using a persistent cathode ray tube 17 in. long, 
the RM-24 oscilloscope displays up to 24 chan­
nels of information at once. The instrument can 
be used to study time and motion, stress, strain 
and vibration, pressures, analog functions, and 
biological phenomena. It has individual plug-in

Subcarrier Discriminator 
In all standard IRIG frequencies

plifier for external X input is incorporated on the 
time rate switch. The calibrated time base fea­
tures recurrent as well as triggered sweep. Time 
is calibrated from 100 psec per cm to 1 sec per 
cm. The unit has a frequency response from de to 
3500 cps and requires 26.25 in. of panel space. 
\n external power supply with regulated de 
sources is provided for external mounting or in­
ternal mounting in a console.

Railway Communications, Inc., Rycom Instru­
ments Div., Dept. ED, 9351 E. 59th St.. Raytown 
33, Mo.
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Vibration Meter
Portable

lie Falcon’s clarw
Faster flying, higher climbing, farther reaching 
...the new supersonic Falcon air-to-air guided missile. 
Conceived,developed.and manufactured by HughesEn- 
gineers, it is today’s best performing air-to-air missile.

The Super Falcon GAR-3, newest in the family of 
Falcon missiles, is powered by a new and longer-lived 
solid propellant rocket engine. It can climb far beyond 
the altitude capabilities of the interceptor and destroy 
an enemy H-bomber in any kind of weather.

Hughes Research & Development Engineers, always 
moving forward, are also developing the GAR-9, a new 
atomic air-to-air missile which will be used with the 
F-108. a fantastically swift long range interceptor 
being built for the Air Defense Command.

'The new atomic missile will be able to reach out over 
extremely long distances and destroy enemy bombers 
long before they reach their U.S. and Canadian targets.

Advanced Research & Development at Hughes is not 
confined to just guided missiles. Investigations pres­
ently underway at the Hughes R&D Laboratories in­
clude Space Vehicles, Advanced Airborne Systems, 
N uelear Electronics, and Subsurface Electronics... just 
to name a few. At Hughes in Fullerton engineers are 
engaged in the Research, Development and Manufac­
ture of advanced three-dimensional radar systems. At 
Hughes Products, the commercial activity of Hughes, 
advanced Research & Development is being performed 
on automatic control systems, microwave tubes, and 
new semiconductor devices.

The challenging nature and diversityof Hughes proj­
ects makes Hughes an ideal firm for the Engineer or 
Physicist interested in advancing his prof essional status.

Photo at left shows Convair F-102 firing salvo of Falcon GAR-l 
air-to-air guided missiles.

An immediate need now existsfor engineers in the following areas:

Computer Engineering 
Field Engineering 
Semiconductors 
Technical Training 
Microwave Tubes

Systems Analysis 
Microwaves 
Circuit Design 
Communications 
Radar

Write in confidence, to Mr. Phil N. Scheid, 
Hughes General Offices, Bldg.6-V-1, Culver City, California.

1958, HUGHES AIRCRAFT COMPANY

CIRCLE 554 ON READER-SERVICE CARD

LEC ONIC DESIGN • November 26, 1958

Sophisticated Hughes Electronic Armament Systems control 
high-speed jet interceptors from take-off to touch down, and 
during all stages of the attack.

Ground Systems being developed at Hughes in Fullerton 
provide mobile three-dimensional radar protection and high­
speed data handling.

Creating a new world with ELECTRONICS
i-------------------------------------------------------------------------------------------- ]
i i

HUGHES
I I
I_______________________________________________________ I

HUGHES AIRCRAFT COMPANY
Culver City, El Segundo,
Fullerton and Los Angeles, California 
Tucson, Arizona

The T-l vibration meter is a light, portable, 
battery-operated unit designed for use with the 
company’s TD-series vibration pickups. Accurate 
measurements of acceleration, velocity, and dis­
placement are selected from the function switch 
and read directly. Four transducers may be con­
nected at once.

Southwestern Industrial Electronics Co., Dept. 
ED, 2831 Post Oak Rd., Houston 19, Tex.
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Computer Module
Static flip-flop

•t |

A digital computer module, the T-Pac model 
FS-10 static flip-flop contains two dc coupled 
Eccles-Jordan flip-flop circuits using surface 
barrier transistors. To permit its use as a stand­
ard logical element, the unit has diode gated in­
puts to set and reset the flip-flop. It can 
drive sensitive relays requiring up to 10 ma, and, 
in shift register applications, it can shift at rates 
up to 1.5 me. The output has an inherent 0.5 
psec delay. The inputs accept normal T-Pac as­
sertion and negation signals, and each output 
can be connected to 30 gates. Output levels 
switch between —0.1 and —16 v. The etched 
circuit layout is designed so that simple wiring 
changes can readily be made to modify the gat­
ing structures.

Computer Control Co., Inc., Dept. ED, 92 
Broad St., Wellesley, Mass.
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NEW Power Ferrite
Flyback Transformers offers

• Higher Flux Density
Lower Core Losses

Class W-04
• Higher Curie Point

‘•mom «««I Pmox/ Frequency-16 Keps.
'Usable flux density—flux density at which the 115°C permeability is equal to of the 25 C permeability. 
¡Permeability of the core at 25 C at Bu.

Class Temp. 
°C

B ♦ max 
in Gauss 
at 10 Oe

Core Loss Ph in ju Watts 
cm3cps

H *rmax
at 

Room 
Temp.

Bu" U at 
Bu

Curie 
remp 

°C
B = 1350 Gauss B = 1800 Gauss

16 Keps 60 Keps 16 Keps 60 Keps

W-04 25

115

4900 ±10%

3700±10%

3.8 ± 20%

3.8 ± 20%

5.3 ± 20%

5.3 ± 20%

6.4 ± 20%

6.4 ± 20%

9.0 ± 20%

9.0 ± 20%

7000 ± 30%

7000 ± 30%
2000 2700 ± 15% 6000 ± 25% 225

W-03
25

115

4200 ± 10%

2800 ± 10%

4.1 ±20%

4.2 ± 20%

5.5 ± 20%

6.5 ± 20%

6.9 ± 20%

6.9 ± 20%

9.1 ± 20%

10.0 ± 20%

6000 ± 30%

6000 i 30%
2000 2100 ± 15% 5600 ± 25% 180

Dale 
Nebr.

Allen-Bradley has also developed new square-loop power ferrites (R-03), 
and ferrites for transistorized medium frequency inverters (W-07). 
Our engineers will be glad to assist you with your ferrite problems.

ALLEN-BRADLEY CO
\ A /V?

ELECTRONIC COMPONENTS
QU« LITV

Allen-Bradley Co., 1344 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.
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Now, with Allen-Bradley’s new Class W-04 
ferrite, you can design smaller flyback trans­
formers with smaller cores. This saves space... 
saves weight... saves copper... and you have 
a saving in over-all cost!
Specify Allen-Bradley’s new W-04 ferrite for 
your flyback transformers. The table below 
compares its superior properties with Allen- 
Bradley’s "premium quality" W-03 ferrite.
Write for complete data, today!

Insulation Tester
For uhf dielectric measurements

874-LM dielectric measuring line test

A-B ferrites 
are furnish­
ed in a vari­
ety of shapes 
and sizes.

range, 
to 10 
from

General Radio Co., Dept. ED. 275 Massachu­
setts Ave., Cambridge 39, Mass.
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solid insulation over the 200 to 5000 me 
It measures dielectric constants from 1 
within ±2%, and dissipation factors 
0.0001 to 0.05 within ±(5% +0.0001).

NEW PRODUCTS

Transistorized Power Supp y
Has 0.01% regulation

Without switching, the SC-32-2.5 transistorize 
power supply delivers a continuously \ ariabl 
output of 0 to 32 v at 0 to 2.5 amp. Stability fo 
8 hours and regulation for line or load are bot 
0.01% or 0.002 v, whichever is greater. Ripple i 
less than 1 mv rms. The unit has a recovery time 
of less than 50 psec, an output impedance under 
0.01 ohm, and a temperature coefficient of less 
than 0.01% per degree C. Power requirements 
are 105 to 125 v, 50 to 65 cps.

Kepco Labs, Inc., Dept. ED, 131-38 Sanford 
Ave., Flushing 55. N.Y.
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RF Power Resistors
For severe environments

Noninductive NH resistors are miniature, wire 
wound power units for severe environments. Ii 
10, 25, 50, and 250 w sizes, they operate fro 
—55 to +275 C. Tolerances range from ±0.05 
to ±3%; resistances, from 1 ohm to 37 K.

Products. Inc., Dept. ED, Columbus.
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TRANSMITTER

SHUTTER

In kit or assembled form

DUAL TR SHUTTER

ANTENNA

Sanfon SHUTTER

ANTENNA

RECEIVER

SHUTTER

lain
ATR

olumbi'.

RECEIVER

SHUTTER

MAGNET

“FERRITE 
SLABS

Microwave Associates is in a position 

to give you completely unbiased recom­

mendations because we design and 

manufacture all types of gas tube and 

ferrite devices for duplexer applications.

3 DB TOP 
WALL HYBRID

3 DB HYBRID 
COUPLERS

3 OH HYBRID 
COUPLERS

DUMMY 
LOAD

DUMMY 
LOAD

iUMMY 
LOAD

DIODE 
PROTECTOR

DIODE 
PROTECTOR

FOLDED 
MAGIC TEE

DIODE 
PROTECTOR

FERRITE 
SLAF^

3DB TOP 
WALL HYBRID

ire, witp 
nents. In 
•ate from

SHUTTER
DUAL 

PRE-TR

If you have a current problem in this 

field our application engineering ser­

vice is at your disposal.

isLtorizeJ 
’ x ariablJ 
ability tnj 
are botJ 

Hippie J 
V€ ry tin.el 

ice under 
nt of less 
uirementJ

Power Supply
High voltage

TECHNIQUES 
right 
for you • « .

To secure optimum performance and 

reliability in your duplexer system 

you now have a choice of five basic 

techniques.

BALANCED DUPLEXER: DUAL

Miniature 
Servomechanisms

St., Westbury7, N.Y.
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BRANCHED DUPLEXER: ATR, TR, SHUTTER

3 DB HYBRID 
COUPLER

BALANCED DUPLEXER: DUAL PRE-TR DIODF PROTECTOR SHUTTER
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FERRITE DUPLEXER: DIODE PROTECTOR, SHUTTER

ATR ATR

ATR ATR

me tesi 
ic range.
1 to 10

j Supplied assembled or as kits, model 20-200 
Lrvomechanisms are versatile sets of parts 
Lhich can be put together as pre-engineered 
1.7 8 in. components. They fit into standard 
IIS cases 2 in. in diameter. The parts may be 
Lade into aircraft instruments, panel indicators, 
Lntrol mechanisms, actuators, computer ele- 
Lents. or a variety of electromechanical com- 
lonents. Seven shafts operating in ball bearings 
|re available for gearing, and as many as three 
lervo loops can be accommodated in a single 
|nit. Up to six size 8 rotating components may be 
pstalled, or two size 8 and two size 10. Length 
pries according to application. Outputs may 
bnsist of electrical synchros or potentiometers, 
brque shafts, dials and pointers, counters, or 
bmbinations. Antibacklash gears, clutches, and 
ntegrally lighted dial assemblies are also avail-

Ira, storized model 59 power supply oper- 
s 1 ii 6 v dc. Its output can be adjusted 
' ' ’to 1500 v dc. The unit is suited for 
* " photomultiplier tubes, geiger tubes, and 
ier filled detectors.

ments Corp., Dept. ED, Denville, N.J. 
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. . . OR 
do you need 
OUR NEW

MICROWAVE ASSOCIATES, INO.
BURLINGTON, MASSACHUSETTS TELEPHONE BROWNING 2-3000 
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— 2 ~ ANTENNA

BALANCED DUPLEXER: 4 ATR’s, DIODE PROTECTOR, SHUTTER



new!...

NOW RUGGEDIZED TO WITHSTAND SHOCK AND VIBRATION EXTREMES

7 Contacts MM7-22

Af Smallest size without sacrifice 
of performance

NEW PRODUCTS
Linear Amplifier

Gain of 50 to 1600

14 Contacts MM14-22

★ Available in 5, 7, 9,11,14, 20, 26, 29, 
34, and 44 contacts

Positive polarization reversed 
guide pin and guide socket

★ Melamine . . . Plaskon . . . Diallyl 
Phthalate Molding Compounds

20 Contacts MM20-22

Available with hoods, screwlocks 
and protective shells

ELECTRICAL AND MECHANICAL RATINGS

Voltage Breakdown:

34 Contacts MM34-22

ACTUAL SIZE

At 60.000 Et.......................................................
Current Rating........................................................
Solder Cup (MM-22) ...........................................
Minimum Creepage Path Between Contacts 
Minimum Air Space Between Contacts.........  
Contacts, Center-to-Center..................................  
Pin Diameter (MM-22) .........................................

1800 Volts RMS 
.150 Volts RMS 
...........3 Amps. 
.#22 AWG Wire 
.................... 1/8" 
...................3/64" 
.................. 3/32" 
.................... 030"

Technical data sheets on micro-miniature and other 
Continental Connectors are available on request. 
Specify your requirements to Electronic Sales Divi­
sion, DeJUR-Amsco Corporation, 45-01 Northern 
Blvd., Long Island City 1, N. Y.

You're 
always 

sure 
with DedUR electronic

components
exclusive sales agent 

DeJUR-AMSCO CORPORATION 

45*01 northern boulevard 

long island city 1, n. y.
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For amplifying small pulses to measureab 
or visual levels, model LA-100 linear nnplid 
can be used with proportional or sciiitillatid 
counters, with ionization chambers, and j 
checking radioactive isotopes. It has a uniqj 
circuitry that completely does away with an1 i 
cps effects from the pulsations being analyzed 
Fine gain with its inherent instability is elin 
inated. Temperature stability is good. The uni 
has gains of 50 to 1600 in six switchable posl 
tions. Resolving time at 100 times overload I 
10 psec; usable signal is 200 pv to 1 mv; linearl 
is 0.5%; and input impedance is 4 K. Output! 
from a cathode follower. The minimum discriJ 
inator pulse height is 600 mv and the maxima 
pulse height is 100 v.

Gyra Electronics Corp., Dept. ED, 51S 
Spring Ave., La Grange Park, Ill.
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Double Pulse Generator
10 psec rise time

Optimum rise time of pulse in the Nai» 
type 5002 is 10 psec and independent of p» 
width. Square wave output ranges from iCáH 
2.5 x 107 cps. Dial calibration is accurate witH 
5%. External trigger signals can be as low as OS 
and have frequencies up to 2.5 x 107 cps. PH 
pulse delay: variable from 0.2 psec to 2 sec. W 
plitude of main pulse: 20 mv to 50 v, positive■ 
negative.

Jackson Edwards Co., Dept. ED, 4101 Lank® 
shim Blvd., North Hollywood, Calif.
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easureab

cintillatif

vacuum

I). 51S

ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING. OFFICES IN MAJOR CITIES

1958

; analyzeJ 
ty is elin

¡ght Data and 
. ontrol Engineers

iab!e pos 
jverload j 
v; linearij 

Output 
m diserrò 
• maxima

Hesearch Manufacturing—Phoenix 
AiResearch Industrial

Rex • Aero Engineering 
Airsupply • Air Cruisers 

AiResearch Aviation Service

Forward resume to:
Mr. G. D. Bradley

...supplying the following major airplane subsystems: Autopilot. 
Air Induction, Armament Control, Navigation, Surface Controls, 

Cockpit Indication and Pneumatic Static Pressure Correction.

most complete air data computing system 
ever devised. It enables aircraft to operate 
at maximum efficiency continuously.

Eliminating duplication of components, 
the AiResearch centralized air data com­
puting system cuts down space and weight 
requirements over decentralized systems 
by many times. Its principal functions: 
angle of attack, true static pressure (elec­
trical and pneumatic), true air speed,

>55 new frontiers in system elec- 
„nies at The Garrett Corporation.
High-level assignments in the de- 

and development of system 
electronics are available for engineers 
m the follow ing specialties:

true Mach, altitude, rate of climb, total 
temperature, dynamic pressure and alti­
tude and Mach error.

AiResearch has been the leader in the 
development of centralized computing 
systems. The F4H-1 installation is the 
first, single package air data computer pos­
sessing completely interchangeable, mod­
ular construction.

Your inquiries are invited.

sistors, magamps 
tidies.

9851 S. Sepulveda Blvd, 
Los Angeles 45, Calif.

h Manufacturing—Los Angeles

lit' XäÖ 
rit of P“ 
obi 0-5

l.>'* V 
• m .MV 
I7 cps. V
2 sec. W 
positi' el

Systems, Packages and Components for: aircraft, missile, electronic, nuclear and industrial applications
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1. ELECTRONIC AND FLIGHT 
DATA SYSTEMS AND CON­
TROLS A wide choice of oppor­
tunities exists for creative R& D 
engineers having specialized 
experience with control devices 
such as: transducers, flight data 
computers, Mach sensors, servo­
mechanisms, circuit and analog 
computer designs utilizing tran-

CLE 550 ON READER-SERVICE CARD
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The AiRnsearch centralized air data com­

puting system integrates pneumatic, 
electronic, electrical and mechanical com­
ponents on one of the Navy’s fastest jets. 
It senses, measures, and automatically 
corrects all air parameters affecting flight. 
It supplies air data information to the 
pilot and all major airplane subsystems.

This centralized combination of trans­
ducers, computers and indicators is the

CORPORATION

^Research Manufacturing Divisions
Los Angeles 45, California • Phoenix, Arizona

2. SERVO-MECHANISMS AND 
ELECTRO-MAGNETICS Re­
quires engineers with experience 
or academic training in the ad­
vanced design, development and 

«application of magamp inductors 
and transformers.

3. FLIGHT INSTRUMENTS AND 
TRANSDUCERS
1) DESIGN ANALYSIS Requires 
engineers capable of perform­
ance analysis throughout pre­
liminary design with ability to 
prepare and coordinate related 
proposals.
2) DEVELOPMENT Requires en­
gineers skilled with the analysis 
and synthesis of dynamic sys­
tems including design of minia­
ture mechanisms in which low 
friction freedom from vibration 
effects and compensation of 
thermo expansion are important.

4. PROPOSAL AND QUALTEST 
ENGINEER For specification re­
view. proposal and qualtest anal­
ysis and report writing assign­
ments. Three years electronic, 
electrical or mechanical expe­
rience required.

new McDonnell 
F4H-1

AiResearch 
centralized air data 
computing 
system... z



with high-resolution Transistorized Indicator
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NEW PRODUCTS

Ribbon Zabi
Up to 3 h. wide

(ACTUAL SIZE)

This improved Tempbraid cable comes 
widths from 0.25 to 3 in. It consists of Teflr 
lead wires woven with Teflon and othe r yar 
into a flat, flexible ribbon. The cable has ma 
advantages where motion is involved. It can 
pulled over rollers, coiled on drums, and p 
between chassis and panel doors. With the var 
impregnated, the ribbon can be slit to ma 
small inexpensive harnesses. The harness co 
struction is square or rectangular, permitti 
more conductors to be placed in square or r 
tangular channels.

Hitemp Wires, Inc.. Dept. ED, 1200 Sham 
Dr., Westbun’, N Y.
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For linear displacementACTUAL-SIZE, 60-SEC0ND PRINTS

duMont record camera
Portable and battery powered, the Microt'

height gage work, checking setups, runout

nit
sw
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alignments of parts and machines. The unit I ^c.

WRITE FOR COMPLETE CAMERA CATALOG

64

TYPE 321-A
Continuous, or single exposures 
Perforated or unperlorated 15 
mm film. Film speeds to 10.800 
in/min.

f/1.5 $1,295.00 Ml 8 $1,145.00

TYPE 299
General-purpose recorder for 5" 
scopes. Wide variety of backs 
available.

f/1 9 $369.00 f/2.8 $292.00

TYPE 339
Polaroid-Land camera for record­
ings from 3-inch scopes. 1:1 ob­
ject-to-image ratio

f/2.8 $246.00

TYPE 302
Polaroid-Land camera makes 60« 
second prints on opaque or trans­
parent films.
f/1 9 $391.00 f/2.8 $314.00

TYPE 352
For extremely fast writing rate 
photography - up to 75 in/usec 
- on 35 mm film Automatic oper­
ating features enable up to 6 
photographs per second.

f/1 5 $648.00

In just 60 seconds you can have exact, 
ready-to-use reproductions of the pattern on the 
scope screen, exactly the same size, non-reversed, 
on any standard-type Polaroid Land film*
The new Du Mont 353 Record Camera offers every 
feature for ease of operation and versatility, 
such as: 14 object-to-image ratio; choice of 
f/19 or f/2.8 lens; sliding detent back for 
multiple exposures on a single frame; rotatable 
barrel permitting use of either long or short 
film dimension; available accessories for use of 
cut, pack or roll film,- easy, fast access to 
lens and shutter; screen viewing while recording; 
direct viewing of trace during lens adjustment, 
to name a few of the many outstanding features.

Price- f/1.9 *350°° 
f/2.8 295°°

• Including Types 46 and 46L positive-transparency negatives 
NOTE: All prices F O B . Clifton. N J, U.S A

INSTRUMENT DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J.. U.S.A. 
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type 170 transistorized indicator is an electro» 
gaging unit. It is suitable for surface plate ¡ j.

Dm

two full scale sensitivity ranges: 0.006 in.
770X magnification, and 0.0006 in. with 7iW
magnification. There is a single zero adjust co 

trol for both ranges. Graduations on the 4.61
high-magnification scale are 10 millionths oh 
inch.

Airborne Instruments Lab, Dept. ED 160 1 
Country Rd., Mineola, N.Y.
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Data Recorders
Automatic typewriter readout

NOW AVAILABLE AT

r van
«eoeas man

i the
to mal

mess coi

«m« «ti

Cable Connector
1.15 to 1 vswr

SPECIFICATIONS

Types CP04

swr
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runout 
e unit 1 
6 in. w

the 4.6 
nths of

Microt 
electron

SPECIFICATIONS 
Dielectric . .

permittiil 
ire or rei

•lection.
Gilmore Industries

Two thoroughbreds 
and a workhorse!comes 

of Tel

Full rating fu 125’C, 
50*4 derrohng 
ot I 50*C

... 50, ISO. 400

uency range of 350 to 5000 me

The “workhorse” of military electron

Dept. ED, 13015

LOCAL 
DISTRIBUTORS

1.15 to 1; insertion loss, 0.1 db maximum 
T male connectors are 1-3/4 x 3-5/8 in 
" qualified according to MIL-E-5272.
’ Electronics, Inc., Dept. El). Box 1217. 
ity, Calif.
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Designed to provide EXTENDED LIFE 
at high temjieratures. Rugged, military con­
struction throughout. These lines include a 
50-volt series for transistor applications.

ics. Good-All specializes

bodland Ave., Cleveland 20, Ohio.
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ARLINGTON, VIRGINIA
Industry Services, Inc.
Key Electronics Division

BALTIMORE, MARYLAND
Konn-Ellert Electronics, Inc.

BATTLE CREEK, MICHIGAN
Electronic Supply Corp

CAMBRIDGE, MASSACHUSETTS
Electrical Supply Corp

CAMDEN, NEW JERSEY
General Radio Supply Co.

CHICAGO, ILLINOIS
Lukko Sales Corporatiun
Newark Electric Co.

CLEVELAND, OHIO
Pioneer Electronic Supply Co.

CLIFTON, NEW JERSEY
Eastern Radio Corporation

DALLAS, TEXAS
Engineering Supply Co.

OAYTON, OHIO
Srepco, Inc.

FOR WAYNE, INDIANA
Ft. Wayne Electronics Supply, In

HOUSTON, TEXAS
Harrison Equipment Co., Inc

INDIANAPOLIS, INDIANA
Graham Electronics Supply, Inc.

KANSAS CITY, MISSOURI 
Burstein-Applebee Co.

LAFAYETTE, INDIANA
Lafayette Radio Supply, Inc.

MIAMI, FLORIDA
Electronic Equipment Co., Inc.

MINEOLA, NEW YORK
Arrow Electronics, Inc.

MUNCIE, INDIANA
Muncie Electronics Supply, Inc.

NEW YORK, NEW YORK
Arrow Electronics, Inc.
Electronics Center, Inc.

SAN DIEGO, CALIFORNIA
Shanks and Wright

ST LOUIS, MISSOURI
Interstate Supply Corp.

SPRINGFIELD, MASSACHUSETTS
T. F. Cushing, Inc.

TULSA, OKLAHOMA
Oil Capitol Electronics Corp.

WATERBURY, CONNECTICUT
Bond Radio Supply Co., Inc.

Type 663UW is an ideal choice for min­
iaturized and transistorized products. The 
space-saving possibilities are amazing.

With these data loggers, analog signals from 
emperature, strain, flow, pressure, level, vibra- 
bon, and other transducers are converted to 
typewritten data. The systems incorporate a strip 
hart potentiometer recorder where data may 

be scanned and printed versus time. Two models 
re available: the 166 with a 48 point scanning 
kstem and a single range typewriter readout; 
nd the 167, which has circuitry for multirange

CP05, CP08, CP09, CP10 and CPU. Ap­
provals are listed by ASESA in the current 
issue of the QPL.

’DuPont» trademark tor polyeater film.

Type 2075 captive pin connectors arc ap- 
roved for use with RG-117 U cable. They have 
Rptivated center conductors and dimensionally 
table 1 eflon dielectrics. A slip nut feature allows 
bmplt ie mechanical insertion and good elec- 
rical < intact prior to engaging the threads so 
»at t1 e nut may be easily rolled on and fitted 
to ] sition. Capable of handling 500 w, the

When you wont

CAPACITORS

CAPACITORS

METAL INCLOSED Tubulars per MIL-C-25A

Good-All Type 663 UW SPACE-SAVING 
Sub-Miniature with a SKIN-TIGHT Case

GOOD-ALL Types 616 G and 617 G 
Sub-Miniature Metal Enclosed Mylar Designs

GOOD-ALL ELECTRIC MFG. CO 
Distributors' Div.

26 Rittenhouse PI. Ardmore, Pa.
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NEW PRODUCTS

Coaxial Double Slug Tune
Cover 300 to 5000 me

Curtiss-Wright
RECTILINEAR
STRIP CHART

RECORDERS
offer you

12 BIG
ADVANTAGES

CIRCLE 112 ON READER-SERVICE CARD

burns

With

ase-
Curtiss-Wright

CIRCLE 113 ON READER-SERVICE CARD

ystal-controlled standards, type Ilk 
provide accurate measurements

but Miniature Models, 01 
Cleanest, easiest method

which it is optional 
.. a fine metal stylus 

zinc coated chartrecord into

a - MINIATURE SLIM MODELS 86 (port 
able) and 87 (flush). Weigh 9 lbs. 3% 
x 7 %" x 8 %". $295.00 and up

vides 50 mw at 1000 me from

7 THREE-SPEED TRANSMISSION pi„, 60,i 
speed change from hours to minutes provides 
six interchangeable speeds in all.

5 INKLESS AND INK RECORDING - ink. 
less recording is standard equipment on all

6 RECTILINEAR RECORDING-a patented 
mechanical linkage changes angular motion of 
the needle into a straight line, giving an un­
distorted picture of the signal. Avoids errors 
and saves time.

ELECTRONIC DESIGN • November 26, 1951

you time proven advantages in precision operation. Made under licensing 
agreements with Metrawatt AG ... a leading West German manufacturer of 
fine instruments for over 50 years . . . Curtiss-Wright recorders combine ad­
vanced design with highest quality workmanship. Moderate in price, these fine 
precision instruments are rugged and reliable . . . simple to operate. Write for 
complete information.

a new name in rectilinear strip chart recorders . . . offers

B-STANDARD MODELS 81 (portable) 
and 82 (flush). Weigh 19 lbs. 7%" x 
9%" x 8’/j ". $445.00
C — MINIATURE SQUARE MODEL (85) 
Weighs 16 lbs. 5 *4 square, 12 % " 
deep. $330.00 and up
D-DOUBLE SIZE MODEL 83 (portable) 
and 84 (flush). Weigh 26 lbs. 12% " x 
9-13/16” x 8%”. $860.00 and up

8 MOTOR AND SPRING DRIVES - sync 
motor, hand wound short drive or electrically 
wound spring motors. Automatic chart rewind

multipliers

For mounting in a 50 ohm transmission line 
type SF coaxial double slug tuners cover thi 
frequency range from 300 to 5000 me. The h 
slugs may be adjusted from contact to a quart« 
wavelength apart and locked in position. Th 
tuners are available for standing wave ratiosol 
less than 2 to 1 and less than 10 to 1. They art 
10.7 or 19.1 in. long and have a power rating o 
100 w. The units have type N male and femali 
connectors.

Microlab, Dept. ED, 71 Okner Parkway, Liv 
ingston, N.J.

microwave frequencies. The multiplier char 
consists of two units. The first provides 20 fl 
at 1, 10, and 100 me from three phase-locked 
quartz-controlled oscillators. The second pH

klystron oscillator. Input to the first unit, tq 
1112-A, is normally 100 kc, but alternatively 
2.5, or 5 me can be used. The second unit, bp 
1112-B, is driven from the 100 me output of th 
first. The multipliers have low noise and 
almost completely free from submultiple-i« 
quency spurious signals.

General Radio Go., Dept. ED, West ( oncord 
Mass.

1 MOVING-COIL AND DYNAMOMETER 
MOVEMENTS — No choppers, tubes, motors, 

slidewires, mirrors . . . provides utmost reli­
ability. AC, DC, and Power movements.

2 UP TO 6 CHANNELS AVAILABLE - 
Curtiss-Wright Double Size Models are the 
only Rectilinear Strip Chart Recorders to offer 
up to 6 channels. Curtiss-Wright recorders 
provide simultaneous recoiding of two to six 
variables on a single chart in any combination 
of different types of movements.

3 SENSITIVITY DOWN TO 250 UA FOR 
DC.. . can be extended beyond 250 ua by 

DC amplifier (optional).

4 ACCURACY 1% FOR MOVING-COIL 
RECORDERS— Conservatively rated as — 1 % 

of full scale for DC movements. Unusually low 
friction of pen against chart.

Standard Frequency Multipliers
Generate 1 to 1000 me signals

9 LIGHT ANO COMPACT DESIGN Small 
size and advanced design engineering of 
movement allows space and weight savings.

IO DUSTPROOF ANO SPLASH-PROOF 
CASES — Steel cases decrease effect of stray 

magnetic fields.

11 SHOCK PROOF MOVEMENT — Extra 
reliability when used in portable applications.

12 OUTSTANDING WORKMANSHIP -1„. 
proved design and meticulous attention to 
detail assure highest quality precision per­
formance. All Curtiss-Wright recorders carry a 
one-year guarantee.

ELECTRONICS DIVISION 

CURTISS-WRIGHT«
CORPORATION • CARLSTADT. N. J.

CIRCLE 111 ON READER-SERVICE CARD
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Txial Cable Switch
Under 1.5 vswr

A small, dependable 115 v ac 
■actuator, model C6N2DB coaxial 
■witch will operate from 60, 400, 
■ 600, and 2400 cps power sources. 
I It meets airborne specifications and 
■features low insertion loss and high 
■rosstalk. At 10,750 me, vswr is less 
■han 1.5.

Thompson Products, Inc., Tapco 
(Group. Dept. ED, 23555 Euclid 
A\e., Cleveland 17, Ohio.
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MINIATURIZED SEALED RELAYS

¡pliers
Is Electrical Insulation Tape

Class H
■ Unsupported silicone lubber, 
ape \-1070 is class II and inor- 
¡anic. Pressure-sensitive, it has 700 
i per mil dielectric strength, and 
million meg insulation resistance. 
Minnesota Mining and Mfg. Co., 

)ept. ED, 900 Bush St., St. Paul 
, Minn.
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Magnetron Test Kit
ror X and C band units

To he used in the field or on the

>ower meter and spectrum 
r.

- Labs, Inc., Dept. ED, 1 
d., Beverly, Mass.
116 ON READER-SERVICE CARD
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HOT . . . but still in service!
We don’t see many hot-skillet applica­
tions for sealed relays these days. But, 
if there were, General Electric minia­
turized sealed relays could do the job— 
even in scorching bacon grease!

The best of laboratory equipment is 
used to check the continuous operation 
of all G-E sealed relays at ambient tem­
peratures of plus 125 C. And, special 
forms are now available for use at ambi­
ents up to 200 C! Inherent temperature- 
resistant characteristics qualify all 
General Electric sealed relays for use on 

any job where extreme heat is a serious 
environmental problem.

Extreme high-temperature operation is 
just one of the many “plus” features— 
such as high-shock resistance, high- 
vibration resistance, low-temperature 
operation, and rugged construction—you 
get with all Miniature, Sub-miniature, 
and Micro-miniature G-E sealed relays. 
Today, General Electric sealed relays are 
proving their reliability on a wide variety 
of military and industrial electronics 
applications.

What’s more, all G-E relays are avail­

able for dry-circuit jobs. Special manu­
facturing processes—plus a monitored 
run-in of each relay—provide reliable 
service in low-level circuitry.

For further information, contact your 
G-E Apparatus Sales Office—or—write 
to General Electric Co., Section 792-9, 
Schenectady 5, N. Y., for your copy of 
the brand new G-E sealed relay catalog. 
Specialty Control Dept., Waynesboro, Va.

Progress Is Our Most Important Product

GEN ER AL @ ELECTRIC



NEW PRODUCTS
AUTOMATIC TUBE TESTER.—Model ! 128 d
large-scale vacuum tube testing. Performs • )mpd
dynamic tests on up to 25 tubes at once at rates o
7 to 10 sec per tube. Handles pentodes, triodes
diodes, and neon regulators.

Jackson Electronic & Mfg. Co,, Dept. 1 D. 
Johnston St., Akron, Ohio.

CIRCLE 118 ON READER-SERVICE CARD

WATCH FOR THIS LABEL

Here is the data you

ELECTRONIC TEMPERATURE CON R0[ 
Responsive to thermocouple output Buctuaiions g 
1 pv. Applicable to laboratory test ovens and gk 
fiber drawing dies. Three ranges: 0 to 800, 800 ti 
1800, and 1800 to 2800 F.

Hagan Chemicals & Controls, Inc., Controls Di 
Dept. ED, Box 1346, Pittsburgh 30, Pa.

CIRCLE 119 ON READER-SERVICE CARD

HEAVY DUTY SLIDE.-A pair of series 80 slidA 
handles 500 lb with wide safety factor. In any lenj 
from 6 to 60 in. Variety of locking mechanisms an 
mounting hole patterns. Meets all military spec) 
cations.

Jonathan Mfg. Co., Dept. ED, 720 E. Wain 
Ave., Fullerton, Calif.

CIRCLE 120 ON READER-SERVICE CARD

Thomas J. Whiteside
Senior Project Engineer
Wilson Electronic Enterprises 
4th Avenue
Canfield, New Jersey

POSTMASTER: This parcel may be opened for postal inspection if necessary. Return postage guaranteed.

TRANSISTOR TRANSFORMERS. - Transist 
driver and output transformers hermeticalh seal« 
to MIL-T-27A specifications. Molded constructs 
Tabs, inserts, or studs on special order.

Microtran Co., Inc., Dept. ED, 145 E. Min« 
Ave., N alley Stream, N. Y.
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A NEW, FASTER, ONE DAY SERVICE TO SPEED THE
INFORMATION YOU REQUEST

BERYLLIUM COPPER SEAMLESS TUBING
Complete line of seamless tubing from no. 25 alb 
OD’s range from 0.1 to 0.625 in. Wall thickne* 
from 0.042 to 0.001 in.

Uniform Tubes, Inc., Dept. ED, Collegeville, Pi 
CIRCLE 122 ON READER-SERVICE CARD

Look for this label on your incoming mail ... it 
signals the material you have inquired about . . . and 
helps to bring it to you faster.

Recenty, Electronic Design adopted a completely 
new system to speed and simplify communication 
between reader and advertiser.

When you make an inquiry on your reader service 
card, your name and address is typed directly on this 
label (a separate label for each item you have in­
quired about). As a result we are now able to process 
your card within one day of receipt. Your inquiries 
will be separated, recorded, labels typed, and on 

their way to each manufacturer by Air Mail (1st. 
class within one day delivery zone) within twenty- 
four hours. No delay for batch mailing or compli­
cated tabulation.

Although the new system involves considerable 
extra clerical effort and expense for Electronic Design, 
it means that there is less work for the advertiser, 
saves typing and the cost of a transmittal letter, en­
ables him to answer your request quickly and easily.

New faster reader inquiry handling is one more 
step in Electronic Designs continuous program to 
improve its services for both reader and advertiser.

CHASSIS SLIDES.—Thinline ball bearing slides 
under 1/2 in. wide, handle 150 lb per pair. In j 

length from 6 to 36 in.
Jonathan Mfg. Co., Dept. ED, 720 E. M il 

Ave., Fullerton, Calif.
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ENCLOSURES.—Pressurized aluminum cases c 
tom-built for missile and aircraft electronic equ 
ment. Cooled by built-in blowers.

Northeastern Engineering, Inc., Dept. ED, P 
Box 150, Manchester, N. H.

CIRCLE 124 ON READER-SERVICE CARD

ANOTHER SERVICE ... ONLY IN ELECTRONIC DESIGN
ALARM SY'STEMS.—Series ST Annunciators 
completely self-contained static switching circa 
Variety of models and sizes.

Scam Instrument Corp., Dept. ED, JS11
Irving Park Rd., Chicago 13, Ill.

CIRCLE 125 ON READER-SERVICE CARD
CIRCLE 126 ON READER-SERVICE CA«
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TRANSISTOR MANUAL
Greatly expanded 3rd edition contains 

latest applications, circuit diagrams 
and specifications

Never before has so much vital information about 
transistors — facts you’ll use every day in your work — 
been gathered between the covers of one book!
Whether you’re looking for basic information like how 
to interpret parameter symbols, or are about to design 
a complex switching circuit, you'll find what you need in 
General Electric’s big new Transistor Manual.
Throughout its more than 160 pages are described the 
very latest advances in the art of transistors and rectifiers. 
There are 50% more pages . . . expanded applications 
sections including new Unijunction Transistor circuits and 
transistor switches, including Flip-Flop Design Procedures 
. . . all the latest G-E transistor specifications ... a list 

of over 175 new Registered JETEC specs with inter­
changeability information . . . many new circuits, . . . 
and a new circuit index to make them easy to find. 
There’s a chapter on General Electric's revolutionary new 
silicon controlled rectifier, a device which opens up whole 
new fields of application for semiconductors, but is still so 
new you won't find it in any other reference.
The General Electric Transistor Manual is already the 
most widely used book in the transistor field. You won't 
want to miss this tremendously improved new 3rd edition. 
Your G-E Tube Distributor has copies now, or mail the 
coupon on the reverse side with one dollar.
Get your copy from your G-E Tube Distributor, or mail 
coupon on back.

MAIL COUPON TODAY!----------------------------------------- 1



NEW GENERAL ELECTRIC TRANSISTOR MANUAL TABLE OF CONTENTS
BASIC SEMICONDUCTOR THEORY

r
BIASING

TETRODE TRANSISTORS

SILICON CONTROLLED RECTIFIER

READING LIST

NAME

ADDRESS Av

CITY ZONI STATI. EL1.

Rush me the new enlarged 3rd edition of G E.’s 
Transistor Manual. I enclose $1.00. (Na stamps.

HI-FI CIRCUITS
Preamplifiers
Hybrid Preamplifier
Tone Controls
Power Amplifiers
Stereophonic Tape System
Hi-Fi Circuit Diagrams

CIRCUIT DIAGRAM INDEX
Notes on the Circuit Diagrams

TRANSISTOR SPECIFICATIONS

G-E Transistor Summary

G-E Outline Drawings

UNIJUNCTION TRANSISTOR CIRCUITS
Theory of Operation
Parameters — Definition and Measurement
Relaxation Oscillato«
Sawtooth Wave Generator
Mu tivibrator
Hybrid Multivibrator
Relay Delay

RADIO CIRCUITS
Autodyne Converters
If Amplifiers
Automatic Volume C ontrols
Reflex Circuits

TRANSISTOR CONSTRUCTION TECHNIQUES
Ma or Parameters
Rectifier Construction

BASIC AMPLIFIERS

Class A Output Stages
Class A Driver Stage»
Design Charts
Amplifier Circuit Diagrams

TRANSISTOR SWITCHES

Power Dissipation
Saturation
Transient Response Time
Flip-Flop Design Procedures
Triggering

LOGIC
Binary Arithmetic

POWER SUPPLIES
Circuits

It’s all here!
TEI 
Con 
.icct 
dan

THEORY * CIRCUITS
LOGIC • SPECS

In the fabulous field of semiconductors, with new products coming onto the
market almost every day, there is an urgent and continuing need for sound,
basic information. As part of OPERATION UPTURN, we offer the expanded
new 3rd edition of the Transistor Manual in the hope it will increase un-
derstanding and use of transistors and help build sales and jobs in ’58.

Single Stage Audio Amplifier
Two Stage R-C Coupled Amplifier
Class B Push-Pull Output Stages

Complete Radio Circuit Diagrams

Temperature Effects on Switching Circuiti

How to Read a Specification Sheet
Explanation of Parameter Symbols

G-E Transistor Specifications
Registered JETEC Transistor Types with

Interchangeability Information

General Electric Company 

Semiconductor Products Dept. 

Section S2311S

Electronics Park, Syracuse, N. Y.
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HONE JACKS.—In two long frame designs.
ts of silver or palladium. Military 
mce with MIL-J-641 specifications, 
d circuit requirements.
ards Electrocraft, Inc., Dept. ED,

types 
Meet

4432

in 
all

Ave., Chicago, Ill.
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poweredCAMERA INTERVAL TIMER.—Battery 
timet-actuator for use with the Eastman Kodak

I [¿-100 camera. Attaches to camera through carrying 
I strap mounting holes. Provides any interval within 
I these ranges: 0.5 to 40, 50 to 70, and 110 to 130

Isec*Meteorology Research, Inc., Dept. ED, 939 E. 
I Union St., Pasadena, Calif.

CIRCLE 128 ON READER-SERVICE CARD

DRAFTING TEMPLATE.—No. 52 dimensioning 
and tolerancing template. Contains cut-outs for 
symbols recommended by MIL-STD-8 A. Includes 
standard sizes of rectangles and circles for use with 
the symbols.

Rapidesign, Inc., Dept. ED, P. O. Box 429, Bur­
bank, Calif.

CIRCLE 129 ON READER-SERVICE CARD

EPOXY TUBING.—For containers and coil forms in 
the encapsulation of components. Eliminates need 
for molds. In OD’s from 0.2 to 2 in. Made of same 
epoxy resin or compound as that used for encapsu­
lation.

Resdel Corp., Dept. ED, Wildwood, N. J.
CIRCLE 130 ON READER-SERVICE CARD

GERMANIUM TRANSISTOR.—Type 2N331 pnp 
alloy-junction unit for audio-frequency amplifier 
service. Typical power gain of 44 db; typical noise 
factor of 9 db. Hermetically sealed.

Radio Corporation of America, Semiconductor and 
Materials Div., Dept. ED, Somerville, N. J.

CIRCLE 470 ON READER-SERVICE CARD

TRITIATED TITANIUM TARGETS.—Thin films 
of tritiated titanium on stainless steel or molybde­
num. Suitable as a neutron source or as an ion pro­
ducer in static eliminators, current regulating tubes, 
and \acuum gages.

Radiation Research Corp., Dept., Dept. ED, 1114 
First Ave., New York 21, N. Y.

CIRCLE 131 ON READER-SERVICE CARD

TEMPERATURE SENSOR. - Thermal-Ribbon in 
tap< n or self-adhering types. For monitoring or 
001 4. Resistance of 676 ohms per deg C at 25 C. 
fh' nal time constant of 0.5 sec. Temperature

ran, 
uk

Av

EL;

of —60 to +160 C. Thin and flexible for irreg- 
irfaces; 3/8 x 2 x 0.02 in.
¡co Products, Inc., Dept. ED, 740 Washington 
N., Minneapolis 1, Minn.

CIRCLE 132 ON READER-SERVICE CARD 
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Another new miniature from Corning

1 to 8 uufd direct traverse trimmer capacitor
Small but still precise, this new Corning 
direct traverse type trimmer capacitor 
meets military as well as civilian re­
quirements.

Other features besides its size:
Silver plated hardware takes the noise 
out of tuning and protects the unit from 
corrosion even under extreme environ­
ments.
Mechanical stops at both ends of ca­
pacitance adjustment, with self-con­
tained adjusting shaft.

Linear tuning with fine resolution. 
About 0.50 Mwfd capacitance change 
per turn.
No capacitance reversals.
Glass-Invar construction.

Bushing and shaft assembly is coaxial 
for low inductance, high frequency ap­
plications.
Shock, vibration, and thermal shock re­
sistance all excellent.

If you’d like more information, write 
for our new data sheet.

- «---

CORNING GLASS WORKS, Bradford, Pennsylvania
Electronic Components Department 

CIRCLE 133 ON READER-SERVICE CARD



NEW PRODUCTS

company project team under Martin direction.

DYNA-SOAR —the most advanced military weapon system now in develo

it to operate from ground level to the ionosphere at hypersonic speeds.

HELIX MONITORS.—T-shaped units for monitor­
ing helix interception current in, or applying modu­
lation to, traveling wave tubes. Cover octave fre­
quency ranges from 250 to 12,000 me.

T.E.M., Inc., Dept ED, 71 Okner Parkway, Liv­
ingston, N.J.

CIRCLE 134 ON READER-SERVICE CARD

REVOLUTION COUNTER.-Model 1523 quick­
reset, geared counter accepts speeds up to 6000 rpm 
or 8000 counts per minute. Unit is 5 x 2-5/8 x 
2-13/16 in.

Veeder-Root Inc.. Dept. ED, Hartford 2, Conn.
CIRCLE 135 ON READER-SERVICE CARD

GALVANOMETER TESTER.—Model GA-201 for 
complete check of mirror type galvanometers as 
used in recording type oscillographs. Tests units of 
any impedance.

North Atlantic Industries, Inc., Dept. EI), 603 
Main St., Westbury. \ ).
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FORCED AIR DUCT HEATERS.-For heated air 
blasts, ovens, and dryers. Parallel row s of finned strip 
elements mounted in steel frame. Two models with 
either three or six rows of heaters. Range of lengths 
from 7-3/8 to 38-7 8 in. Optional thermal controls 
for 60 to 250 or 100 to 550 F.

Vulcan Electric Co., Dept. ED, 88 Holton St., 
Danvers, Mass.
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MACHINE SAFETY CONTROL.-“Missing Parts 
Detector ’ shuts off a power press when stamped part 
fails to eject. With the* company’s Circuit Master 
Mark III, the control also provides overload protec­
tion, buckling control, end of material shutoff, and 
misfeed control. Self-adjusting.

Wintriss, Inc., Dept. EI), 20 \ mdam St., New 
York 13, N. Y.
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PERMANENT MAGNET SPEAKERS.-High fidel­
ity three-way units. KN-812 12 in. model has 30 eps 
to 20 kc frequency response and 35 w power capac­
ity KN-815 15 in. model has 25 cps to 20 kc response 
and handles 50 w

Allied Radio Corp.. Dept. ED, 100 N Western 
Ave., Chicago 80. Ill.
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FLAME-RETARDANT LAMIN ATES.-Grade ER 1 
paper-base laminate has maximum constant operat­
ing temperature of 275 F. NEMA flammability test, 
ignition time 120 sec and burning time, 30 sec. 
Standard sheet sizes; 36 x 36 and 36 x 72 in.

Synthane Corp., Dept. ED, Oaks, Pa.
CIRCLE 140 ON READER-SERVICE CARD

A giant step has been taken in the U.S. military development progran wit

contracts for the creation of an unprecedented primary strategic weap< i sy

tem. It is the Air Force DYNA-SOAR, now in Phase-1 design stage by a six

ment—is a pilot-controlled bomber-reconnaissance space vehicle, its missio

being ro circle the earth at orbital velocity, with controlled aircraft landin

capabilities. It will be propelled by several stages of rocket boosters, enablin

In an entirely new and advanced concept of integrated industry coordination, the s 

companies teamed in this No. 1 military program constitute top capabilities in the has 

areas of airframe, propulsion and radar guidance system development.
Bell, a pioneer in the boost-glide field, will design and build the airframe of the vehic 

...Bendix will develop communication, telemetry, hydraulic and electrical power co 

version systems... Goodyear wall produce the crew-escape capsule and the radar syste
...Minneapolis-Honey well wfill be responsible for guidance and navigation to kee 

DYNA-SOAR on course and supply position and velocity’ information to the crev 
American Machine & Foundry’s responsibility’ is an advanced system of ground handlin 

and launching equipment...And Martin will establish the configuration and designs 
the rocket boosters, carry out an experimental aerodynamic program for the compl 
vehicle, and assemble a full-scale mockup of the system.
Because of the challenging technical problems involved, the presidents of the six con 

panies — aggregating assets of over $2 billion — comprise an active advisory pan 

with their top engineering teams participating.

Never before in military history has so formidable a task force of specialize

3

industrial capabilities been applied against such an advanced concept.
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MICROWAVE TESTER.—Expanded range of model

nissioi

ÍO-watt servo
motors

n, the sd

the b;

e vehic

wet coi
BOBBINS

he crew

landlini

om:

SIX con;

□ 400 cps

L J 400 cps

Narro?

Position

Company

Address
Electronics Lab. Dept. ED, 605.

City
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r system 

to keq

speeds. Stores up 1092 
Operates at 100 kc rate.

Telemeter Magnetics,

rate meter h 
kc in 8 steps. 

Tullamore

lowing
Low voltage units 
□ 60 cps

High voltage units 
□ 60 cps

features
• Available in high and low voltage types, 

60 or 400 cycle
• Linear torque speed characteristic
• Torque directly proportional to control voltage
• High torque to inertia ratio
• Ability to withstand continuous stalling
• Rapid response
• Freedom from cogging
• Maximum flexibility in mounting

applications include
Servo systems requiring sensitive, continuous 
control of load with high-torque and highest re­
liability Models for use with output transformer 
Models to operate from plates of vacuum tubes

- ’ * * H» xb • For complete technical data 
on the 10 watt servo motor, send coupon below

full scale ranges from 20 cps to 10

g Component Sales Division 
ED FORD INSTRUMENT CO.

Division of Sperry Rand Corp. 
31-10 Thomson Ave.. L. I. C. 1, N. Y,
□ Please send me FREE literature 
□ Please send me prices on the fol

EC ONIC DESIGN • November 26, 1958

MEMORY SYSTEM.—Type 1092-BQ8A digital bill 
fer storage unit synchronizes systems of differing

tins Ave., Los Angeles 64, Calif.
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Ashland Ave., Chicago 36, III.
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AUTOMATIC TV CAMERA.-Model 63A accom­
modates light range of 120 to 1 with 50% change in 
video output level. Self-adjusts beam, target, and 
electrical focus circuits to optimum values. Weighs 
10 lb.

Thompson Products, Inc., Dage Television Div., 
Dept. ED, Michigan City, Ind.
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TSA-W is 
analysis of 
dispersion 
bandwidth 
analysis.

SELF-LOCKING INSERTS.—One piece, all metal 
inserts press into drilled holes. Have resilient seg­
ments that provide a spring grip. With threaded or 
plain bore. Shock and vibration resistant.

J. B. Plevyak Mfg. Co., Dept. ED, 19 Jefferson 
St., Newton, N.J.
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SHIELDED RADIATION COUNTER.-Model 
NC-2 neutron monitor. Neutron sensitivity is 560 
cpm per nv for a PoBe neutron flux. Ratio of front 
to side sensitivity is about 2 to 1 for 4.5. Counting

Polarad Electronics Corp., Dept. ED, 43-20 34tl 
St., Long Island Citv 1, NA
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mine for Class B; glass phenolic for Class A. All can 
be run from one set of low cost tooling.

Stevens Products Inc., Dept. ED, 86-88 Main St.
East Orange, N.J.
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10 to 44.000 me. Unit permits visual 
0.1 usee pulses and provides frequencx 
to 70 me. Provides narrower displax 
xvith 7 kc resolution for xxide pulse

MINIATURE WELDING HEAD.—Model 1032 for 
resistance xx elders. Makes exactly repeatable welds 
at electrode pressures of 4 oz. Electrode pressure is 
continuously adjustable from 4 oz to 15 lb. Unit 
xveighs 4 lb.

Unitek Corp., Weldmatic Div., Dept. ED, 380 N 
Halstead Ave., Pasadena. Calif.
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Micio Mintolur« 
IR-1OO5 RELAY

IR 1410 
POWERLOID

Free 
Catalog

• NIKE
• CORPORAL
• NAVAHOf
• AND OTHER

60 RING 

BOMARC 

SLIP RING

ALPHA 
WIRE 

CORP.
200 Varick 

Street 
N. Y. 14. 

N. Y.

• JUPITER “C 
• JUPITER 
• REDSTONE 
• ATLAS

NO. U SOLENOID

SERVO MILLIVOLTMETER.-SBI-200 self bal

Producers of
I Guidance Slip Ring:

STROBOSCOPE.-Model WE-l-D high intensity 
stroboscopic light for analyzing high speed mechani-

HEAVY-DUTY FASTENER.—Type U securely re­
tains parts on plain round shafts, rods, and axles. 
No notches’ or grooves required. Replaces cotter pins 
and drilling of holes. Removal resistance of 1000 Ib.

The Palnut Co., Dept. ED, Glen Rd., Mountain-

EAST \
Cromer Electronic* Inc.
811 Boylston, Boston 16, Mass. 
Rochester Radio Supply Co. 
600 E. Main, Rochester 5, N.Y. 
Arrow Electronics Inc.
525 Jericho Turnpike 
Mineola, L. L, New York 
Federated Purchaser 
1021 U. S. Rte. 22 
Mountainside, New Jersey 
Electronic Ind'l. Sales Inc.

Herbach A Rademan Inc. 
1204 Arch. Philadelphia 7, Pa. 
Cameradio Company 
1121 Penn, Pittsburgh 22, Pa.

SOUTH
Dalton-Hege Radio Supply Co.
912 W. 4th, Winston-Salem, N C.
Specialty Distributing Co. 
763 Juniper, Atlant«* 8, Ga.
Thurow Distributors
121 S. Water, Tampa, Florida 

MIDWEST
Pioneer Elect. Supply Co. 
2115 Prospect, Cleveland 15, O.
Mytronic Company
2145 Florence, Cincinnati 6, O. i 
Radio Specialties Inc.
456 Charlotte, Detroit, Mich.
Graham Elect. Supply, Inc. 
122 S. Senate, Ihdianapolis, Ind.
Newark Electric Company 
223 W. Madison, Chicago 6, III. 
N.W. Radio A Elect. Supply Co. 
52 S.*12th, Minneapolis! Minn.
Interstate Supply Co.
4445 Gustine, St. Louis 16, Mo.
Rurstein-Applebee Company 
1012 McGee St., Kansas City, Mo.

SOUTHWEST
Busacker Elect. Equip. Co.
1216 W. Clay, Houston 19, Texas
Contact Electronics
2403 Farrington Dallas 7, Texas 
Radio, Inc.
1000 S. Main, Tulsa 19, Okla.
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Newark Electric Company 
4747 W. Century Blvd. 
Inglewood, California 
Andrews Hardware 
334 South Main Street 
Los Angeles 13, Calif.
Pacific Wholesalers 
1850 Mission Street 
San Francisco, Calif.

CANADA
A. C. Simmonds & Sons 
100 Merton Street 
Toronto, Ontario, Canada

Write for illustrated hrochur^ 
.SLIP RING COMPANY OF AMERICA 
1 3612 WEST JEFFERSON BLVD DeP»- 

LOS ANGELES 16, CALIF.

s throughout the U.S. ir

GUARDIAN 
the popular "buy word" for relays, 

steppers, switches and solenoids.
All types with all physical and 
electrical charactenshcs are 

immediately available from stock 
at your nearby 

Guardian Franchised Distributor.

RATIO COMPUTER.—Scintillation detector of 4 pi 
geometry. Determines energy level of radiation, 
identifies the radioactive isotope, and measures the 
amount. Counting time of 100 sec per subject ob­
tains a sensitivity of 5 x 10-10 curies for 1.5 Mev 
gamma rays.

Radiation Counter Labs, Inc., Dept. ED, Skokie,

AT YOUR NEARBY GUARDIAN 
FRANCHISED DISTRIBUTOR

MANUFACTUHING COMPANY
1622 m W WALNUT STREET CHICAGO 12 ILLINOIS
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first and only

Complete Line
of synthetic

Lacing Cords I 
by Alpha Wire

COMPLETE INVENTORY 
IMMEDIATE DELIVERY
• Fungus proof
• Strong
• Ties easily, fast, tight
■ Knots don't slip
• Both round and flat-braided types
• Materials used are nylon, dacron, fibergias
• Round types have diameters of .017" to 'k| 

and tensile strength of 10 to 70 lbs
• Flat braided types have diameters of 1/16" h 

1/4", tensile strength of 30 to 250 lbs.
• Finishes available are micro-crystalline waJ 

(MW); synthetic rubber (SR); teflon (T); themd 
plastic synthetic resin (AM); and syntheti] 
rubber-like resin (GE)

• Conforms to Spec MIL-T-713A
• There's an Alpha Lacing Cord for your 

need
• Manufactured to highest standards by 

THE HEMINWAY & BARTLETT MFG. CO

manually varied from 10 to 400 cps in three ranges. 
Frequency is read on T-m. meter which also serves 
as a vtvm.

Westport Electric, Dept. ED, 149 Lomita St., 
El Segundo, Calif.
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SCINTILLATION DETECTOR.—Model DS8 probe 
for counting fast or slow neutrons, gammas, and 
betas. Has 10 stage, 3/4 in. photomultiplier tube and 
transistorized circuit. Weight, 5 oz; diameter, 1 in.

Nuclear-Chicago Corp., Dept. ED, 229 W. Erie 
St., Chicago 10, Ill.

CIRCLE 151 ON READER-SERVICE CARD

positioning servo. Provides a direct reading propor­
tional to input ratio or millivolts.

North Atlantic Industries, Inc., Dept. ED, 603 
Main St., Westbury, N.Y.
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GYRO TESTER.—Model T 856 control panel for 
measurement of critical gyro parameters. Incor­
porates all basic switches and meters for control 
of gyro inputs.

Sterling Precision Corp., Instrument Div., Dept 
ED, 17 Matinecock Ave., Port Washington, N.Y.

CIRCLE 155 ON READER-SERVICE CARD

SELF-LOCKING NUT.-All-metal unit for sheet 
metal fastening. Has a clinching ring which, when 
squeezed, causes the sheet metal to flow around a 
back-tapered shank, locking the fastener in the sheet 

Penn Engineering and Mfg. Corp., Dept. ED, 
Doylestown, Pa.

CIRCLE 154 ON READER-SERVICE CARD
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NEW DESIGN FREEDOM FOR
YOU WITH COMPLETE LINE OF
ALPHLEX* TUBING AND SLEEVING
a|| cut and marked to your specifications

PLASTIC TUBING
PVC-105: the universal insulating tubing 

for all electronic needs — conforms to 
spec MIL-I-63 IC, approved by Under­
writers' Laboratories for 105°C. Dis­
plays high resistance to heat, oil, 
chemicals, corrosion, fungi, abrasion— 
with no loss in tensile strength, non­
flammability or flexibility.

PVC-80: withstands temperatures tc 80'C. 
Slightly more flexible than PVC-105.

PVC-60: low temperature flexibility to 
—50°C.

PLE-70: for UHF and extra high dielectric 
uses; also excellent for channeling 
chemical solutions.

PVC-744: meets Spec MIL-I-7444A. For air­
craft applications to —67 C.

PLASTIC ZIPPER TUBING: Versatility un­
limited. Zip to close or open. Or per­
manent seal. Choose from 5 types, any 
sizes.

SILICONE RUBBER FIBERGLASS TUBING, 
SRF-200: the finest class H insulation. 
Excellent shock & fungus resistance, 
flexibility, freedom from cracking and 
crazing, from — 90 F to +400 F.
Conforms to Spec MIL-I-3190.

SILICONE IMPREGNATED FIBERGLASS SLEEV-
ING, SFS-400: a quality class H insula­
tion retaining its flexibility and dielec­
tric properties to +400 F. Meets Spec 
MIL-I-3190.

PLASTIC IMPREGNATED FIBERGLASS SLEEV­
ING, PIF-130: excellent class B insula­
tion sleeving for continuous operation 
to 130°C. Meets Spec MIL-I-3190.

VARNISH IMPREGNATED TUBING & SLEEVING, 
VTS-135: general-application insula­
tion. 4 grades, all meet Spec MIL-I-3190

HIGH TEMPERATURE FIBERGLASS SLEEVING, 
HTF-100: tightly braided class H 100% 
fiberglass sleeving for applications as 
high as 1200°F.

TEFLON TUBING, TFT-250: tough & flexible, 
90 C to +250°C. Chemically inert.

No moisture absorption. Non-flam­
mable. Fungus-resistant.

SP* IAL PROBLEM? Consult with us at no 
bligation.

HLEX insulation TUBING
for fro, catalog to ALPHIEX'TUBING 

Division Alpha Wire Corporation, 
J Varick Street, New York 14, N Y.

TITANIUM WIRE CLOTH.—From 4 to 120 mesh 
with wire diameters from 0.08 to 0.001 in.

Newark Wire Cloth Co., Dept. ED, 351 Verona 
Ave., Newark 4, N.J.
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MULTIPLIER PHOTOTUBE.—Model 6342-A for 
use in scintillation counters. Supersedes model 6342. 
Minimum cathode-luminous sensitivity, 50 ya per 
lumen; spectral response, 3000 to 6500 angstroms.

Radio Corporation of America, Electron Tube 
Div., Dept. ED, Harrison, N.J.
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ADJUSTABLE-SPEED DRIVES.—“Pi ecision” series 
drives have 0.5% regulation and can operate con­
tinuously at full torque. In various horsepowers up 
to 3/4 hp.

Servo-Tek Products Co., Dept. ED, 1086 Goffle 
Rd., Hawthorne, N.J.

CIRCLE 162 ON READER-SERVICE CARD

ADHESIVES.—R-81001, 81002, and 81114 syn­
thetic rubber, phenolic resin base adhesives. At 600 
F, shear strength is 495 psi. For rubber-to-metal, 
plastics-to-metal, metal-to-metal, and friction mate­
rials bonding.

Raybestos-Manhattan, Inc., Dept. ED, Bridge­
port 2, Conn.
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HEAVY-DUTY ANTENNA TOWER.-Self-support- 
ing to height of 130 ft. Modular construction. Suited 
for microwave, radio, and other communication use.

Rohn Mfg. Co., Dept. ED, 116 Limestone, Belle­
vue, Peoria, Ill.
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PLASTIC INSULATION.—Plastisol for plating, 
patching, or protective maintenance. Applied by 
spraying, painting, or dipping, it forms an adherent 
insulation surface on any metal or coating.

Sei-Rex Corp., Dept. ED, 75 River Rd., Nutley 
10, N.J.
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POWER TEI RODE.—The 12DS7 for use in hybrid 
automobile receivers where tube and transistor elec­
trode voltages are obtained directly from a 12 v 
storage battery. Miniature 9-pin unit has two diodes 
and a high-perveance power tetrode in one envelope.

Radio Corporation of America, Electron Tube 
Div., Dept. ED, Harrison, N.J.
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PULSE DELAY GENERATOR.—Model 10-K pro­
vides a positive pulse delay variable in 0.1 psec 
steps over 1 to 10,000 psec range. Accuracy, 0.01%; 
jitter, 0.005 psec.

Orbitran Co., Inc., Dept. ED, Lakeside, Calif.
CIRCLE 166 ON READER-SERVICE CARD
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capacitors

Photo above illustrates spaco saving potential 

with now Potter metallized construction.

OL

100 to 600 VDC

CAPACITORS

FOR TEMPERATURES OF 125°C and 150°C

• “Mylar" it a regittered DuPont trademark for Ut brand of polyester film

THE pnYter com pa n y
M Specialists in Layer Wound Capacitors Since 1925

CIRCLE 167 ON READER-SERVICE CARD
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In this brochure—complete facts on DIALCO Aircraft, Missile Switches

25-Year Batteries

Sim

249-7840-1431

No 250-7840 1431

173

SINGLE LAMP 
HOLDER 

NO. 7538

TWIN LAMP 
ASSEMBLY 

NO. 248 6939-1437

With 
Rotatable 

Lenses

250-7841-1431 
with 

built-in resistor

DATALITES 
with 

Built-in NE-2E 
Neon Lamps

Versatile Rollpin 
plifies design, speeds product!

No. 249-7841 931 
With 

built-in resistor

LAMPS USED:
T-1% wire-lead 

incandescent lamps, 
or NE-2E neon lamps, 
in aluminum sleeves 
capped with plastic 
lenses (7 colors).

1096 W. Elizabeth Axtions. Airtron 
Linden, N.J.

DATALITES have fully insulated terminals and conform to 
all applicable military specifications. Integrated units 
are available with or without built-in resistors. The 
cylindrical lenses can be hot-stamped with digits, letters, 
etc. Complete details in Brochure L-160. Send for it now.
SAMPLES ON REQUEST —AT ONCE —NO CHARGE

NEW portable model, cased 3 
wire output receptacle ON OFF 
switch overload circuit breaker 
heavy duty 3 wire line co'd and

Replaceable 
Lamp Cartridges

Ten switches for aircraft and missile applica­
tion are described and illustrated in the 2-color, 
6-page brochure. Results of environmental tests 
conducted for resistance to severe vibration, 
shock, temperature extremes, long periods of 
dormancy, etc. are reported. Photographs are sup­
plemented by schematic drawings and specifica-

Varie c
Autotransfor iers

ROLLPIN can be used in place of taper pins, solid straight pi'. 
set screws, hinge pins, dowels, clevis pins ... and in some cas« 
as a rivet.
ROLLPIN is a slotted, cylindrical spring pin deliberately o\ • 
sized in relation to standard production drilled holes . . • com 
pressive forces lock it in place. Reaming or secondary safe 
operations such as peening are eliminated.
ROLLPIN is easy to install, easy to drive out with a drift pin 
punch, yet will “stay put” indefinitely.
ROLLPIN is available for immediate off-the-shelf deliver!
comes in sizes from .062" diameter to .500" in carbon stee 
stainless steel or beryllium copper.

For a free bulletin detailing Rollpin applications and instal 
lation methods, write to Dept. R54-1157.

For the Computer-Automation Industries
DATALITES by DIALCO are ultra-miniature Indicator Lights 
specially designed to meet the critical requirements of 
the computer-automation fields. Made in 2 basic styles: 
Lamp Holders with DIALCO’S own replaceable Lamp Cartridges 
(see above); or integrated DATALITES with Built-in Neon 
Lamps which are not replaceable (see below). Ultra-compact, 
single units mount in %" clearance hole; the twin-lamp 
assembly mounts in clearance hole.

- ® ELASTIC STOP NUT CORPORATIOI
1^111 OF AMERICA

Mr 2330 Vauxhall Road, Union, New Jrrsty
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Four-page* brochure describes transformers and 
related magnetic components designed for air­
borne electronics applications. Minitran Corp., 5 
Oliver St.. Newark 2, N.J.

Subject of Radio Brochure G-120. This booklet 
provides circuit diagrams and technical specifica­
tions on transistors for radios. Also included are 
specifications and circuitry for a new line of drift 
transistors for very high frequency, small signal 
applications. General Transistor Corp., 91-27 
138th Pl., Jamaica, N.Y.

Broad Avenue at Linden Ridgefield N J. NEW YORK AREA 1000 N Seward St IOS ANCIUS J 

8055 13th St Sliver Spring. Md. WASHINGTON D C 1150 York Road. Abington. Pa. PHIIADHPhI 
1182 Los Altos Ave.. Los Altos. CaM SAN FRANCISCO 6605 W North Ave Oak Park. III. CHKkI

In CANADA: 99 Floral Parkway TORONTO IS
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46 STEWART AVE., BROOKLYN 37, N. Y. • HYacinth 7-7600 
CIRCLE 168 ON READER-SERVICE CARO

The new Type W20 Variacs have all of he de 
sign features of the previous W units. Wrought me 
tallic parts for better heat transfer between coil anc 
base and between brush and radiator, ball-bearing 
models for special applications, exclusive DURa 
TRAK contact surfaces for long, trouble-free lid 

with low maintenance. Available in single, ganged 
open or cased models and in the NEW Portable 
Types W2OMT3 (115-V) and W2OHMT3 (230-Vj

Write for Complete Information "'XK
GENERAL RADIO Company®

This chart simplifies the identification, selec­
tion, and ordering of the correct types of plug 
caps and electrical receptacles for specific am­
perage and voltage requirements. Diagramming 
the approved and standardized receptacle open­
ings and plug blade arrangements of 28 different 
types of polarized, non-polarized, and grounding 
devices for 2-, 3-, and 4-wire installations, these 
charts are offered in 17 x 22 in. wall size and 
8-1/2 x 11 in. catalog page size. Arrow Hart & 
Hc^geman Electric Co., Hartford, Conn.

Bulletin CP-540 covers the use, design, and 
construction of the firm's line of lead-calcium 
grid batteries. These batteries have a life-ex­
pectancy of 25 years in control, switchgear, aux­
iliary power, and other stationary battery appli­
cations. Included is complete cell data on the line 
from 40 ti) 1650 amp hour ratings, curves on dis­
charge characteristics, rack data, and accessory 
details. C & D Batteries, Inc., Washington & 
(Cherry Sts., Conshohocken, Pa.

Foremost Manufacturer ot Pilot Lights

DIALIGHT
CORPORATION
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GOOD REASONS WHY 
G-M SERVO MOTORS 
SERVE YOU BEST!

A New Building 
Block Is Added at

Thermocouple Tables
Ten-page spiral-bound booklet of the

BJ ELECTRONICS
B0R6-WARNER CORPORATION

i mance, 
ibove h

Environmental Testing
This brochure describes and illustrate 

cilities of environmental testing at the i

Digital Processing 181
Bulletin No. 3017 provides information on the 

operation, construction, and features of the 210 
Datil Processing System. Six pages long, the bul­
letin contains illustrations, typical applications, 
and brief theory. Beckman Instruments, Systems 
Div., 325 N. Muller Ave., Anaheim, Calif.

'«ow for information, 
complete G M charts

cifications. No 
'i, of course.,------ ,

others. Bowser-Morner Testing Labs, Inc 
Bruen St., Dayton 1, Ohio.

shock, vibration, altitude

Mammoth Waveguide
A giant waveguide rotary

E 176 ON R2ADZR-SERVICE CARD 
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turer’s plant. The tests include temperature ex

Northam miniature magnetic tape recorders and recording systems, 
variable reluctance transducers, miniature accelerometers, airborne 
carrier systems, ground playback data reduction systems and special 
meteorological instrumentation are now available from BJ Electronics, 
Borg-Warner Corporation.
The Northam merger complements and extends the important group 
of products and services presently offered by BJ Electronics. Work 
backlog now transferred includes a USAF contract for high atmos­
pheric wind sounding rockets, and further expansion of Northam 
multi-channel FM magnetic tape recording systems for missile nose 
cone flight test data acquisition.
Complete technical literature and the services of field engineering 
personnel are immediately available upon request.

Now—one source for all RJ Electronics 
and Northam products

BJ VibrotronR Digital Transducers
BJ Radio-Frequency Test Instrumentation
BJ Data Measurement—Processing Systems
BJ Nuclear Instrumentation
Northam Miniature Magnetic Tape Recorders and 

Recording Systems
Northam Variable Reluctance Transducers and 

Miniature Accelerometers
Northam Meteorological Instrumentation 
Performance and Environmental Testing

losion, and

raiehtp 
somec

Exposure . . . to the equivalent of 
a stiff sea spray ... on a hot, humid 
day—<Oie more test the G-M Servos 
take in stride.
^ot ju>t a promise—but a tested fact.

3300 NEWPORT BOULEVARD, 
EXPORT SALES: BORG-WARNER

CIRCLE 183

larger than the previous largest joint—is described 
in this 4-page bulletin. It furnishes details and 
specifications on the 6-ft high, 4-ft diameter joint 
produced for a new high-power low frequency 
Air Force radar. I-T-E Circuit Breaker Cai., Spe­
cial Products Div., Philadelphia 30. Pa.

Application Notes No. 4 describes a dual chan­
nel insertion loss test set and emphasizes the de­
velopment of a differential null detector. This 
device, when used with the recommended acces­
sories, permits measurements to 20 db. Arranged 
in tabular form are additional instruments in­
volved in the1 test set. Weinschel Engineering, 
10503 Metropolitan Ave., Kensington. Md.

BJ ELECTRONICS
BORG-WARNER CORPORATION

P.O. nox 1679, SANTA ANA, CALIFORNIA 

INTERNATIONAL CORP., CHICAGO. ILLINOIS 
ON READER-SERVICE CARD

This lamination catalog includes variations of 
standard designs and several new shapes. Also 
included is a design and performance section. It 
is 140 pages long and written to simplify lamina­
tion procurement. Webcor, Inc., Lamination Div., 
3912 W. McLean Ave., Chicago 17, Ill.

just one of a battery of tortures de­
signed to prove G-M Servos under all 
extremes of humidity, temperature, 
altitude, vibration and salt spray.

At G-M “Designed to Meet Mil. En­
vironmental Specifications" is backed 
by production testing that does just 
that!

tables has two “front covers and no “back cover” 
(is turned over for changing from “mv to deg to 
“deg to mv”) and is indexed for further con­
venience. Tables are based on 150 F reference 
temperature. Pace Engineering Co., 6914 Beck 
Ave., N. Hollywood, Calif.

G-M Servo Motors ore available in 
standard sizes.
Standard GM Servo Motors can also 
be modified to meet specific require­
ments.
Creative engineering in designing spe­
cial servo motors with special charac­
ter istics.
Fist production—better service.

drittphl

NORTHAM
NOW MERGED

Bl ILECTRONICS

BORG WARNER

M LABOR ATORIES INC



most NEW LITERATURE
185

complete of servo null-bal

Systron

186Pressure Measurements

MIL Test Procedures
CIRCLE 190 ON READER-SERVICE CARD

188

>uic

189Precision Resistors

V U; 
»leni

CONCORD, CALIFORNIA 
PRINCIPAL CITIES

Ideas for Design 
Engineering Review 
Standards and Specs 
Russian Translations

WRITE OR WIRE 
FOR TECHNICAL 
INFORMATION OR 
THE SERVICES OF 
YOUR NEARBY 
FAR-AIR® 
FIELD ENGINEER

950 GALINDO STREET 
REPRESENTATIVES

Smaller components, critical heat cffed 
and effective dirt removal make prope’ 
ventilation of electronic equipment 
most important. FARR COMPANY 
offers a new line of air filters for 
electronic components that can be 
specially designed to meet your needs 
in any size, shape, materia! or capacity

Mor« Important, Farr Engineers who 
are among the country’s leading 
authorities on air filtration, offer you 
expert assistance in your ventilation 
design problems.

Background for 
Design

Design Forum 
Product Features

Digital Indicators
Principles and applicatioi

waveform
o ±0.1% (of Reading) 

Accuracy
• Linear DC output
• 50 CPS to 10,000 CPS 

frequency response
• 0.5 second time response
• Low output impedance
• High input impedance 

F.O.B. Concord

Originator, of FAW-AIK Cort if tog Fitta ’ianrlco

volts) are achieved without slug­
gishness, excessive loading, and non­
linear scales. Model 1240 provides a 
precision DC output directly pro­
portional to the TRUE RMS of an 
applied AC voltage regardless of 
the waveform of the input. Linear 
DC output has low impedance for 
meter, analog recorder, data proces­
sing system. Combined with DC 
digital voltmeter operates as preci­
sion AC digital voltmeter.

Price $1,150.00

More and more electronic engineers 
report: “I read Electronic Design 
first. It’s complete, timely, easier 
to read, and I can depend upon 
getting all the new product in­
formation.”
Electronic Design's 8 full time edi­
tors, plus staff of assistants, con­
tributors, and correspondents scan 
the electronic horizons to bring you 
the complete design picture.
With reading time at a premium, 
ED’s every-other-week frequency 
assures the prompt delivery of 
topical material ; keeps up with this 
rapidly moving industry.

Typical 

FAR-AIR 
filters 

now in use by 

major 
electronic 

manufacturers

HOW MUCH AIR?
WHAT PRESSURE LOSS?

WHAT TYPE OF FILTER?
WHAT SIZE FILTER?

HOW MANY FILTERS?

ance digital indicating instruments are discussed 
in Bulletin No. 1758. The literature describes the 
common types of transducer pickups used with 
this type of indicator and illustrates applications. 
Illustrations include measurement of compres­
sion, tension, torque, pressure, flow, and tempera­
ture. Performance Measurements Co., 15301 W. 
McNichols, Detroit, Mich.

This 12-page catalog of test equipment pro­
vides descriptions of three models of absorption 
analyzers and accessory equipment available for 
use with these instruments. It also discusses the 
equipment incorporating electrostatic pickup for 
wave form analysis in electronic circuits having 
periodic wave forms between 3 and 240 me. 
Kingston Electronic Corp., Medfield, Mass.

ELECTRONIC DESIGN 
a HAYDEN publication

830 Third Ave.. New York 22, N. Y.
PLaza 1-5530

Technical brochure on gage, absolute and dif­
ferential pressure measurements, describes the 
performance, application, mechanical and elec­
trical specifications, compatibility in installations, 
and instructions for ordering the instruments. 
Also included are circuit diagrams, a typical in­
stallation, and a basic explanation of the opera­
tion of the equipment. Gulton Industries, Inc., 
Instrumentation Div., 212 Durham Ave., Metu­
chen, N.J.

Bulletin GR-20 catalogs bobbinless precision 
wire wound resistors, containing technical speci­
fications of company’s components, and basic 
engineering theory on precision bobbinless resis­
tors. General Transistor Corp., 91-27 138th Place, 
Jamaica 35, N.Y.

Brochure describes the system of test proce­
dures and reporting methods for tests including 
vibration, shock, life, electrical measurements, 
etc. It includes test circuit diagrams, drawings of 
test fixtures, photographs of test setups, and other 
media which contribute to obtaining results. A 
cross reference between the procedures and ap­
plicable MIL specifications is included to aid the 
user in interpretation of military requirements. 
System of Procedure Specifications, 11916 W. 
Washington Blvd., Los Angeles 66. Calif.

Now, for the first time, laboratory Model 1240
standard accuracy readings of AC
voltages (from 20 millivolts to 300 • True RMS regardless of

1YSTRUN
CORPORA TION

How Are You Going To Solve 
Your Electronic Equipment 
Ventilation Problems?

circle ivi on reader-service card 
ELECTRONIC DESIGN • November 26, ”5 LEC
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Here's a new type miniature display for annunciators that 
offers greater flexibility convenience, and savings in time, 
money, and labor. Small in size and light in weight, it is 
designed for those annunciator applications where simul­
taneous data is required in a fast, easy-to-read method. 
Twelve positions per unit provide wide selection of desired 
data. Available as a single unit, the IEE miniature display 
may be assembled in groups ready for panel mounting.

y us 
rfenh

DISPLAY 
OPERATESn be 

jr needs 
capacity

rs who

Ter you 
ilation

FORN1A 
: I T I E S

Three lines of 1 
data available 
simultaneously!
Twelve positions 
provide wide selection. 
Up to 3 lines may be 
used - individually 
or in combination, j

heat effects 
ike proper 
>ment 
IPANY

One-plane presentation 
Data uniform in size 
Faster and easier to read

OCPS 
ns* 
response 

»dance 
dance

Quickly seen from any angle of viewing 
Modular type construction
Size: 1-9/16" wide, 2-5/8" high, 5-1/8" deep 
Data of your choice - For Example: PITCH, ALT, 
BANK, TSTR CHK, END-END, PT-PT, COMPLT, 
MALFNCT, IN PROG, etc.

converters, frequency changers and switching 
circuitry and eliminate line conducted transients 
to the circuits and spurious noise transmission 
to the line. ERA Electrical Corp., 67 East Centre 
St., Nutley, N.J.

MINIATURE DISPLAY 
FOR ANNUNCIATORS

Viewing Screen 
And Data Shown 

Actual Size.

sove SPACL.
(¿¡aWtlGHÎwith

Batteries 197
Use, design and construction of PlastiCell

This 8-page report is to provide industry with 
a description of performance characteristics of a 
range of lead sulfide detectors. The study further 
shows how the detectors can be produced with 
long wavelength response and with close control 
of such meters as resistance, time constant, re­
sponsivity, S/N, and NEP. Infrared Industries, 
Inc., 163 Highland Ave., Needham Heights 94, 
Mass.

lead-antimony grid batteries for telephone, 
rier and microwave service, are detailed i 
16-page bulletin. Complete cell data on the

The miniature display C 
utilizes 12 miniature rear- 
projected images. When the lamp (A) 
at rear of the unit is lighted, it projects the 
corresponding data on the condensing lens (B) through 
a projection lens (C) onto the viewing screen (D) at 
the front of the display.

transistorized inverters

relimllsub>niàìure 
TIMÌpìft*^

WRITE TODAY FOR PRICES AND COMPLETE DETAILED SPECIFICATIONS 
Representatives in principal cities

d solder.

Full information in a new booklet called “Industrial 
Jak Photo Resist”—yours for the asking.

’’’•nt or suggestion in this advertisement is 
dered n recommendation or inducement of 
anufocture, or sa/e that may infringe any 
* or hereafter in existence. .

Up-to-date guide for the selection of precision 
cast and fabrication E Plane and H Plane Folded 
Hybrid T’s included chart of physical and elec­
trical characteristics. Catalog No. 850 available 
from Microwave Development Laboratories, 
Inc., 92 Broad St., Babson Park 57, Wellesley. 
Mass.

low KPR* simplifies 
tched circuit 
reduction

AN KODAK COMPANY
ester 4, N. Y.

CIRCLE 193 ON READER-SERVICE CARD 
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tire line from 10 to 1680 ampere hour ratings, 
curves on discharge characteristics, rack data, 
accessory details, and sales and service offices of 
company, are compiled in Bulletin T-533. C & D 
Batteries, Inc., Conshohocken, Pa.

® Dev >lop; vapor-spray degreaser is fastest.

I) Etch circuits, using standard techniques. KPR protects circuit

Transient Filters 195
Catalog sheet covers descriptive material on 

new line of transistor transient filters, including 
technical description, specifications, model num­
bers, and prices. These filters are connected at

New 8-page bulletin provides detailed engi­
neering specifications, electrical characteristics, 
and construction of the wide variety of direct­
writing oscillographs and associated amplifiers. 
Rectilinear and curvilinear recording oscillo­
graphs using ink-writing pens, electric stylus and 
heat sensitive stylus are described in Bulletin 
210. Photron Instrument Co., 6516 Detroit Ave., 
Cleveland 2, Ohio.

^B ’Kodak Photo Resist ------- fl

^WR helps you set up efficient coating and . -------- '
^■ndling routines ... because it is ex- 
flsmely stable (allows you to coat circuit 4a
fl)ards months in advance, then store them k
B use as needed)... because it is durable Bl 
fl. because your operators can learn to use BB^ 

effectively with a minimum of training. All 
it helps reduce make-overs and rejects,

60 The basic steps in producing circuits with this all-plastic, presensitized, 
Equid coating are outlined below:

(I) Clean metal; use power brush for speed.

B) Quick acid rinse insures good adhesion of KPR.

£) Coat plates by spraying, whirling, dipping; then store till needed.

H) Expose efly to high-intensity arcs; exposure time never varies be- 
ouse of ueat, humidity, or long storage.

WHÄYPQ^O^te 
Unique Line ‘

UGH
j

Solve

Temperature 
Vibration: 
Shock:

F TINY!
1 x 2 inch cross section 

7’/j ounce basic weight

NORTH ELM STREET, WATERBURY 30, CONNECTICUT

Design and Manufacture of Electro-Mechanical Timing Devices

TOUGH!
54 c to 85 C 

500 CPS, 10g

INDUSTRIAL ELECTRONIC ENGINEERS 
tnq.neerL and Monufar turert

ol full, Aulomafir SyOemi and Morhines 
3973 Lankershim Blvd., North Hollywood. Calif

Hermetically Sealed Housings! 
Direct Current or 400 Cycle Operation! 

Standard or Reverse Clutching1 
Custom Designed to Meet Military Specifications! 

Write for Bulletin AWH TD 502
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Air Moving Units 202

203Indicator Lights
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Bulletin

205

3359 Republic Av*.

Davohm Series 850 
Hermetically Sealed 
Metal Film Resistors

times, 
scribed

• They have a very low reactive imped­
ance component.

• There are no “insulating" plastics or 
varnishes on the film to add dielectric 
losses.

for missile, aircraft and 
electronic applications

EXCELLENT
HIGH FREQUENCY 
CHARACTERISTICS

camera 
?s, refer­
Data for

Used wherever the 
high frequency characteristics of 
resistors are important because:

Electronic Clocks
( Graphs for computing

. diode 
vices. I

sive £ 
planar 
tubes.

Transistor Corp., 1117 California Ave., Palo Alto 
Calif. MinnMF '«• W

Transmitting Tubes 204
Recommended types and selection chart of all 

electron tubes currently available for transmit­
ting and allied applications listed in comprehen-

ill tubes includes frequency, plate power output

( Catalog A-58 details complete line of submini­
ature incandescent indicating lights and acces­
sories. 55 different body and type configurations 
(including receptacle for low voltage, low current 
series 344 bulbs) are available for all panel illu­
mination applications. Product now being used 
by aircraft, missile test stand, laboratory and pro­
duction line equipment manufacturers because 
of low cost and versatility. Th(' Sloan Co., 4101 
Burbank Blvd., Burbank, Calif.

Unusually compact slide for light duty applications, th« 
Jonathan No 54 slide easily handles 50 lbs. per pair, with 
wide safety margin.

Optional pivot and locking mechanisms for 45 , 90 or 
135 ; 6" to 30" length: special attachment for any mount 
ing application. Meets all applicable military specifications 
Stainless steel ball bearings; construction of high strena'h 
aluminum alloy with sta nless steel hardware Delivery 
Prototype—10 days; production—2 to 3 weeks.

A 16-page, two-color brochure (Bulletin 5412) 
describes line of special purpose air moving units 
for original equipment manufacturers. More than 
50 designs are illustrated and described includ­
ing packaged centrifugal blowers, vaneaxial fans, 
tubeaxial fans, propeller fans, pressure blowers 
and fluid coolers. Specifications given include 
capacity range, operating speed, construction 
features and typical applications of each unit. 
American Standard, American Blower Div., 
Detroit 32, Mich.

CIRCLE 208 ON READER-SERVICE CARD
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NEW 
MINIATURE 

AGASTAT 
time delay relay

JONATHAN MFG. CO
720 E Walnut Ave., Fullerton, Calif. 
New fork Offices 51 Chambers Street, N.Y. I, N.Y.

• The film is purely metallic without any 
“semi-conductor" effect

• Values below 500 ohm can be furnished 
in unspiralled design as solid films or 
straight lines.

Send for our hi-frequency data on these— 
or test them in your circuit.

Now carried in stock by your local distributor.

LIVINGSTON. NEW JERSEY
World s Largest Manufacturer of Attenuators

RECYCLING . .
reset time—less than .020 seconds
UNAFFECTED BY VOLTAGE VARIATIONS ... time delay remains 
constant from 18 to 30 volts DC
ADJUSTABLE . . . time delays from .030 to 120 seconds
CHOICE OF OPERATION...for either energizing or de-energizing 
SMALL ... height—4%"... width-1 . depth-1
LIGHT . .. maximum weight—15 ounces
MEETS ENVIRONMENTAL REQUIREMENTS OF MIL-E-5272A

This new AGASTAT time delay relay is an externally adjust­
able, double-pole, double-throw unit. It incorporates the basic 
AGASTAT timing principle, proved by a half-century of reliable 
operation on automatic aids to navigation, in a space-saving 
miniature unit built to withstand the rugged environmental 
conditions of missile and aircraft applications.

For specific information on the new AGASTAT relay for 
youi application, write to Dept. A-30-1121

electronic clocks are available in a 4-page bro 
chure, which discusses theory and provides 2 ex 
amples on the use of the graphs. Timing equip 
ment is also included. Hycon Eastern, Inc., 7“ 
(Jambridge Pkwy., Cambridge, Mass.

(patent applied for) ^HpP^^TR ANS-ELEC 

^MINI-LITE
New Miniature transistorized control panel 

light that mounts in just 30 seconds!
Simply insert this indicator light in a panel-hole, tigh 
the collar nut and plug in the taper pins. It’s completely mow1 
and hooked up in 30 seconds ... no soldering needed’ Enck* 
transistor and 3 resistors can control the NE-2E neon lamp* 
a 3.0 volt signal. This brand new self-contained display W 
unit is available in a variety of circuits for computers, data P' 
cessors, signal systems and transistorized automatic cont 
devices. Body only yf in diameter and 1J4* long. for comp 
data on the Mini-Lite and other control panel components, wrM 
or phone WEst 9-6754.

<-¡¿2 TRANSISTOR ELECTRONIC

Transistor Diode 206
Data for circuit designers interested in com­

puters. telephony, control and pulse circuitry is 
provided in a new technical bulletin describing 
four-layer bistable transistor diode. Circuit prop-

ELASTIC STOP NUT CORPORATION OF AMERICA

1027 Newark Avenue, Elizabeth, New Jersey 
PionHrt in pneumatic timing
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Sealants and Moldings209 210 LINOIS

ELECTROLYTIC CAPACITORS

TUBULAR

CIRCLE 214 ON READER-SERVICE CARD

MSEC4101H-10 4101L11

2101H-15

010000 1000

UG260/UINC UG-M/U

ARNOUX
ONIC

CIRCLE 215 ON READER-SERVICE CARO

UG-88/U 
UG89/U

PRONG 
UPRIGHT

UG 260/ U 
UG-261/U

PRONG 
UPRIGHT

7$ 93, 200, 
2SO or 300

Impodonco 
Transform«*« 

HfAM

tions, th« 
pair, with

y nount 
ifications 
I strength 
Delivery:

Eight pages of definitions are included. 
Hoover Electric Co., 2100 S. Stoner 
Ave., Los Angeles 25, Calif.

Here it a complete line of tub-miniature electrolytics which are especially 
desirable for low voltage D.C. circuits.

I Advantages include: patented construction; hermetically-sealed; immer- J 
\ sion proof; excellent, life characteristics; low leakage currents; shock / 
\ and vibration-resistant; plus many others. I
\ Available in tubular and upright types, as illustrated, ILLINOIS /■
\ SUB-MINIATURE CONDENSERS are ideal for applications requir- / ' 

, \ ing minimum site and weight. , /
\ Write for new, illustrated SMT catalog. /

JI Unique COAXIAL ATTENUATOR 
...........from 0-1000 MCS.

Only Applied Research Inc. offers the fixed- 
pad attenuator with BNC connectors as 
stock dems. Thus, you can directly inte­
grate it with existing equipment with­
out the need for special adaptors. AaB»

h* I»1
•r, «v infuni 
lcd’ En ! 
on lamp* 
di play 

er data p 
nane
,1X0’^ 

s, ur'*e

Technical data chart features polyure­
thane, Thiokol and silicone base elec­
tronic sealants and molding compounds. 
These materials, according to the chart, 
have good electrical properties, high 
temperature, fuel and cold flow resist- 
ence. Coast Pro-Seal de Mfg. Co., 2235 
Beverly Blvd., Los Angeles 57, Calif.

The newest line of Arnoux temperature transducers 
— 100-ohm resistance, 200-millisecond response — 
permits accurate measurement of transient tempera­
tures such as those in missile and aircraft applica­
tions, The output signal is 0-5 vdc for as small a span 
as ’80 F, when Arnoux transistorized TME-1 or 
TME-2 systems or similar equipment is used.

The fluid-immersion transducer (4101L-11), for 
static or moving fluid, is LOX compatible and avail­
able in two calibration ranges:—302 F to—285 F 
-320 Fto 4-500 F.

The air transducer (4101H-10) is for static to high­
velocity gases.

The surface transducer (2101H-15) is for materials 
of limited area and thickness, and has great mount­
ing versatility.

Both air and surface types are available in two 
calibration ranges:—100 F to -1-500 F, —100 Fto 
4-1200 F

pc cs which respond to the flow of 
ui( n a pipeline to make or break 

n t trical circuit are discussed in 
u|let FS-1. Typical application of 
^se . av switches are listed, and their 
e an air conditioning system is 
ou ui detail. The bulletin introduces 
ie m . FS4 series How switches, suit- 
jle for pressures up to 100 lb., and also 
jvers the E-2 series flow switches, de- 
gned lor heavy duty pressures up to 
JO Ih. McDonnell & Miller, Inc., 3500 
. Spaulding Ave., Chicago 18, Ill.

COAXIAL TERMINATIONS 
From 0-1000 MCS. 

ARI terminations have been designed to be 
used either separately or with the attenuators 
or impedance transformers.
CHARACTERISTICS

CIRCLE 213 ON READER-SERVICE CARD
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ARNOUX CORPORATION
11924 WEST WASHINGTON BLVD., LOS ANGELES 66, CALIF 

Sales Offices; Beverly Hills Calif •D.illas«GreatNeck,N.Y.»Seattle»BrynMawr Pa

Electro-Mechanical Glossary 212
Electro-mechanical actuation and

ervo Valves

Catalog 210 contains a series of curves 
nd schematics which highlight the de- 
¡¡rn and performance characteristics of 
)w How servo valves for military, indus- 
ial and research applications. The 3 
olor 6-1 2 page brochure features a de­
nied glossary of servo valve terms, as 
iell as a cutaway photograph of a typi- 
d valve in this series. For a copy of this 
utalog, write on company letterhead to 
foog Valve Co., Inc., East Aurora, N. Y.

Input Impcdonc« (ohmi)

Output tmpvdonc« (ohms)

HFA50

52 5

52 5

2. 3. 6, 
'0o 20

The 4 pages of Bulletin GF 10.7 dis­
cuss the 10.7 me family of crystal filters 
Vacuum tube and transistor circuitry is 
shown, in addition to pulse and impulse 
response photographs, attenuation vs. 
frequency curves, and block diagrams 
Hycon Eastern. Inc. 75 Cambridge 
Pkwy., Cambridge, Mass.

*Nominol Attenuation (db)

Freq Range (met)

Max V$WR (1000 met)

Connectors

Other Specifications:

Calibration accuracy: 

(>.1-1.0%, depending 
on temperature range

Kt peat ability and 
hysteresis:

within calibration 
accuracy

Resistance at 32 F:

100 ± 5 ohms
Nominal temperature­
resistance coefficient: 

0.0018/ C
Output;

0-5 vdc, when Arnoux 
100-ohm TME is usedApplied Research ine.

76 South Bayles Avenue, Port Washington, N Y.

Telephone: EVerglade 4-1300 

CONDENSER COMPANY 
1616 N. Throop Street Chicago 22, Illinois



d-e small motors

quick solution to 
space problems

With but 
slightly more 

than the diameter 
of a half dollar, this new space­
saving, weightsaving d-c motor 
fits neatly into problem spaces. 
Explosion-proof cylindrical en­
velope. Designed l-oMII-M-8609 
specifications. Write for techni­
cal bulletins.

PATENTS

NEW 
1-1/4" diameter 
permanent 
magnet motor 
Let this compact, new Barber-Colman 
FYLM d-c motor help you answer 
design problems calling for limited 
motor area. Only 1.25" diameter . . . 
length 1.77" to 2.40". Capable of 
operating in ambient temperatures 
from ~65°F. to +200 F, a typical 
continuous-duty 26-volt motor 
rated 15 millihorsepower at 9700 
rpm, requires 0.6 ampere, and 
weighs 0.33 lb.
• Patented symmetrical progressive 

lap winding.
• Double shielded ball bearings.
• Output shafts up to 3/16” may be 

specified.
• Dynamic braking can be utilised.

c matart

resonant relaysa-c motors

chopparsgenerators

polarized relays

THE WIDE LINE OF BARBER-COLMAN ELECTRICAL 
COMPONENTS includes- D C Motors for industrial 
equipment and aircraft control applications. Out­
put up to 1/10 hp . . . permanent magnet and split 
series types . . . various mountings and speeds . . . 
also available with gearheads or blowers. Tach 
Generators for accurate speed indication and 
servo rate control applications. Choppers that 
require extremely low driving power. Resonant 
Relays characterized by low operating power, 
narrow band width. Ultra-Sensitive Polarized Re­
lays operating on input powers as low as 40 micro­
watts. 400 Cycle A-C Motors for aircraft ond 
missile applications.

TECHNICAL BULLETIN SERVICE 
on all 3arber-Colman electrical 
components. Detailed specifica­
tions, performance data, circuitry 
drawings. Write for bulletins on 
any or all products

Microwave Transmission Line
Patent No. 2,810,892. Daniel Blitz (As­
signed to Sanders Associates, Inc.)

In the transmission line of this inven­
tion, the lamination sections commonly 
used in association with hf electronic de­
vices are each composed of an outer 
conductor, an insulating panel, and an 
inner conductor. When used as a unitary, 
composite, transmission line, the two sec­
tions are assembled with the inner con­
ductors connected together. By con­
structing a sandwich transmission line in 
this manner the inner-conductor-to-outer- 
conductor spacings are preserved and 
maintained constant, regardless of lim­
ited relative motion between the inner 
conductors and, hence, between lamina­
tion sections.

Nonsaturating Transistor Circuits

Patent No. 2,840,728. George Haugk and 
Kenneth K. Kennedy (Assigned to Bell 
Telephone Labs. Inc.)

Back-to-back zener diodes in series 
with an inductance connected between 
collectors prevent saturation of either 
transistor in a bistable transistor multi­
vibrator. Response time to control trig­
gers is thereby reduced. Transistors 
switch rapidly from “on” to “off” when 
the current is less than saturation be­
cause the magnitude of minority car­
rier current is decreased.

Transistors 30 and 31 are shown in a 
bistable circuit. Zener diodes 52 and 53 
with inductance 54 are tied in series to 
the collector electrodes.

Assume transistor 30 conducts mini­
mum current. Then transistor 31 carries

-o
INPUT PUL St 

soufrer
INPUT PULSI 

source 

maximum current-less then sa ration! 
current-fixed by the breakdown ( diode 
53. A trigger from the “0” pulse source 
is isolated from transistor 31 by iduct- 
ance 54. The multivibrator fh s and 
transistor 30 conducts at a leve deter­
mined bv the clamping effect o diode 
52.

Transistor 37 carries a minimi’ n curl 
rent. A trigger from the “1” input source] 
will cause the circuit to flip over to it I 
original state where transistor 31 agaiil 
carries maximum current.

Transistor Blocking Oscillator

Patent No. 2,848,613. Elberson D. Grid 

and Martin G. Woolfson (Assigned d 
Westinghouse Electric Corp.)

This patent consists of a blocking od 
cillator which is locked to the frequency! 
of the trigger source. Pulse width il 
fixed by a delay line.

In a very7 simple form of the circuit! 
the transistor is cut off in the quiescen] 
state since the base-emitter voltage il 
zero. A negative impulse couple! 
through capacitor 38 makes the collet] 
tor negative. The transformer reverse] 
the polarity causing the transistor tl 
conduct its saturation current.

The negative impulse travels dowl 
transmission line 42. The short circui] 
effect created by capacitor 44 reflect! 
back a positive pulse which switchci 
the circuit back to the quiescent state |

Dept. K. 1883 Rock Street, Rockford, Illinois

Electrical Components • Small Motors Automatic Controls
Aircraft Controls
Molded Products

Air Distribution Products
> • Industrial Instruments 
Overdoors and Operators

Metal Cutting Tools Machine Tools Textile Machinery
CIRCLE 216 ON READER-SERVICE CARD
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Prop

e small motors
ration

onice

geared

High starting toiq low inertia rotors

Dept. K, 1283 Rock Street, Rockford, Illinois

Industrial InstrumentsAutomatic Controls
Air Distribution Products

Metal Cutting Tools Machine Tools
CIRCLE 217 ON READER-SERVICE CARD

for servo-mechanisms 
remote switching and 
positioning devices, 
recording instruments, 
and voltage regulators

nu n cun 
ut sourer 
ve; to it]

D. Greci 
iigned h

els dowt 
irt circuì 
4 reflect 

switche
it state.

< LOAD 
RESISTOR

•eking os 
requeue; 
width i

3-Stoge Vacuum Tube 
Amplifier for Controlling 
Barber Colman Reversible Motors

ie circuit 
quiescen 
voltage i 

couplei 
he colled
■ i everse 
isistor ti

onal Gate Circuit

No. 2,837,740. Robert L. Riddle, 
cd to Haller, Raymond and 
Inc.)

transistor Sweep Generator

latent No. 2,841,712. Henri R. Hoge and 
Douglas L. Spotten (Assigned to West- 
nghotise Electric Corp.)

reversible 
up to 1/25 hp
Barber-Colman shaded pole 
reversible motors are adaptable to a 
variety of control circuits and 
power requirements. They meet 
I he specifications of many 
applications requiring a compact, 
powerful, fast-reversing motor.

FREE CATALOG HELPS SELECT MOTOR NEEDED

Get the helpful condensed catalog of Barber Colman shaded pole small motors 
Contains complete descriptions of above motors, shows typical specifications

double plate—open 
single plate—open 
enclosed
Barber-Colman shaded pole 
motors are available with both 
enclosed and open gear trains. 
Wide choice of models with wide 
range of gear ratios.

• Aircraft Controls 
Overdoors and Operators 

• Textile Machinery

Small Motors • 
Electrical Components 
Molded Products *
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A monostable transistor and a diode 
omprise the essential elements of this 
ugged sweep generator.
Initially, the slight negative emitter­

ase voltage causes transistor 12 to sat­
iate and hold transistor 10 at cut off.

Capacitor 32 charges linearly until zener 
diode 30 breaks down. Sufficient posi­
tive voltage is then coupled to the base 
of transistor 10 and transistor 12 cuts 
off. Transistor 10 conducts. This state is 
maintained until capacitor 32 discharges 
through transistor 10 and the voltage on 
capacitor 20 is insufficient to maintain 
conduction. Transistor 10 cuts off and 
the circuit flips back to the initial state.

age on transistor 23. The current passed 
by transistor 33 to load resistor 30 
through the emitter-collector path of 
transistor 23 is determined by the in­
stantaneous bias developed by the aux­
iliary signal source.

In the auto-call portable receiver, a 
communication channel is established 
only when two modulated carriers are 
simultaneously transmitted to produce 
sufficient auxiliary signal output and are 
tuned to the frequency of the primary 
signal channel.

porous bronze or ball bearings . . . hardened 
and ground stainless steel shafts . . . long-life 
rugged construction.

Pi Jon is made for effecting by 
meat >f auxiliary signals, a substantially 
linear gating and amplifying control of 
[he pt it nary signal between a source and 
receiving circuit.

Tin auxiliary signal from source 4 is 
amplify d by transistor 7 and rectified by 
diode 33 to set the emitter base bias volt-
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1.0 V RMS 
INTO 70 OHMS

KAY
Vari-Sweep

MODEL 400

Cat. No. 867-A

OOKS

WIDER RANGE, ALL-ELECTRONIC SWEEPING OSCILLATOR, OR 

(with sweep off) CONTINUOUSLY TUNED CW SIGNAL SOURCE

The new Kay Vari-Sweep Model 400 it a highly versatile laboratory sweeping oscillator and 
signal source. Its wider range of continuous frequency coverage is combined with accuracy 
and performance standards previously associated with limited, fixed-frequency-band sweeping 
oscillators. The high RF output is held constant over the range by a fast acting AGC circuit. 
A variable sweep rate down to 10 cps permits checking of high-Q circuits.

SPECIFICATIONS
Freq Range (CW or Sweeping): Fundamental 
frequency, 15-470 me, cont. variable in 10 
switched overtopping bands Direct-reading
frequency dial
Sweep Width: ¿0% 
at leu«t 30 me max 
max above 400 me.
Sweep Rate: Cont 
to line freq.
RF Output: 1.0 V 
70 ohms (50 ohms 
0.5 V rms to 470

of center freq to 50 me; 
50 400 me; approx. 2C me

vanable. 10 40 cps; locks

rms (metered) into nom 
en request) to 220 me, 

me. AGC'd constant over

widest sweep and entire range to ±0.5 db 
Attenuator«: Switched 20, 20, 10. 6 & 3 db 
plus cont. variable 6 db.
Sweep Output: Req sawfmth in sync with 
oscillator. Amplitude 7 0V spprox
Power Supply: Input approx. 100 watts, 117 V 
(±10%) 50-60 cps ac. B± electronically
regulated
Dimensions: 9'/," x 19'/2" x 13”
W iqht: 34 lbs 
Price: $795. f.o.b. factory.

Write for new Kay Catalog

Dept. ED-11 Maple Avenue Pine Brook, N. J. CApital 6-4000
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Table for the Solution of Cubic Equations 
Herbert E. Salzer, Charles H. Richards, 
and Isabelle Arsham, McGraw-Hill Book 
Company, 327 West 41st St., New York 
36, N.Y. 161 pp, $7.50.

This new book presents a table for the 
numerical solution of cubic equations 
having real coefficients, superseding 
other tables in number of decimal places, 
range, interval, required labor finding all 
three roots, and convenience in use.

From it the reader can obtain all three 
roots of any equation in a few minutes 
time, using nothing more complicated 
than a desk calculator. Here the interval 
of 0.001 is fine enough for linear or 
quadratic interpolation, and the 7 deci­
mal accuracy is greater than in other 
tables. There are completely adequate 
facilities for interpolation (first and sec­
ond differences alongside function), and 
the range of argument covers every* pos­
sible set of real coefficients.

The presentation provides an intro­
duction explaining the use of the table, 
interpolation, and comparison with other 
tables.

How To Become A Professional E gineer 
John Constance, McGraw-Hill B )kCo 
Inc., 330 West 42nd St., New I >rk 36 
N. Y. 288 pp, $5.50.

This book may serve as a guide fo 
both unlicensed engineers-in-practic 
and young graduates on how to obtai 
a professional engineer’s license. Eve 
step of the process is covered: the sevei 
basic requirements for licensure are clar 
ified; various state registration laws ar 
summarized; examples are used to shm 
how* examining boards evaluate the ex 
perience of the candidate.

The book also explains how to prepar 
an application; gives pointers on selectin 
the qualifying experience and writing i 
up; shows how to prepare for writte 
and oral examinations; points out wh 
to look for-including pitfalls—in r 
fresher courses; and tells how to achiev 
multiple-state registration.

Automatic equipment with 
automatic controls makes it 
possible for Spectronic to pro­
vide tighter conformity to 
specifications. For example, 
our new Automatic Rack 
Plater insures uniform plating 
thickness throughout any 
piece.
IF YOU HAVE UNIQUE 
PROBLEMS CONCERN­
ING THE PRECIOUS 
METAL PLATING OF A 
PRODUCT OR COMPO­
NENT, CONTACT SPEC­
TRONIC.

SPECTRONIC PLATING CO., INC
652 Hudson Street, New York 14, New York

Automatic Process Control
Donald P. Eckman, John Wiley iz Sons, 
Inc., 440 Fourth Ave., New York 16, N.Y. 
368 pp, $9.00.

This book treats the important prin­
ciples of automatic control, emphasizing 
block diagrams and frequency tech­
niques in process control. It begins with 
process analysis and continues into the 
generalized behavior of closed-loop sys­
tems. The author incorporates numerous 
problems with answers and nine de­
tailed experiments, including the analog 
computer. Special topics covered in­
clude: new electronic controllers; con­
trol elements and actuators; non-linear 
elements often encountered in process 
control; Nyquist and Bode diagrams; 
fluid and thermal process control; com­
puter optimizing control; and direct 
comparison of control actions.

Principles and Applications of 
Random Noise Theory
Julius S. Bendat, John Wiley ¿* Son 
Inc., 440 Fourth Ave., New York 16, XT 
431 pp, $11.00.

The book develops fundamental topic 
explaining the basic ideas of rando
noise analysis and optimum filterin 
techniques. Physical meanings and math 
ematical restrictions are emphasized. Th 
author shows how to formulate nois 
problems, derive their solutions, and ot 
tain proper physical designs and inter 
pretations.

The presentation includes discussion 
on probability theory, random noise ana 
ysis, random processes, engineers 
systems, correlation functions, po" 
spectral density functions, and optima 
filters. Other material is relative to pov 
spectra, optimum prediction and H? 
theory, analog computer techniques, do 
tailed statistical error analysis for corre 
lation measurements, advanced optima 
time-variable designs, and tin 
crossing problem.
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for maximum reliability

Propagation and Antennas

B. Welch Van Nostrand
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Techniques for Application of Electronic 
Component Parts in Military Equipment, 
Vol. II

Edited hy Keith Henney and Craig, 
Walsh, McGraw-Hill Book Co., Inc., 330 
West 42nd St., New York 36, N.Y. 357

oscillator has a frequency range of 400 to 2000 cps, is com­
pact, low in weight and meets applicable portions of speci­
fications MIL-E-5272A Available in transistor or tube 
types. Write for Bulletin TCO/300-OC.
DIVISION OF DYNAMICS CORPORATION OF AMERICA

CARLISLE, PENNSYLVANIA

iic Engineers Master Catalog

nic Engineers Master, 60 Madison 
Hempstead, N.Y., $7.50.

] 958 edition of the master catalog 
\ ing directory of electronic equip- 
omponents and materials sold di­

original equipment manufac- 
md other end users is a 1000-page 

containing product information 
i than 300 manufacturers. A com-

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.

working manual for

FOR MOST JETEC 30 TRANSISTORS 
(Jetee Outline TO-9)

Don't worry, Mac, the Oscillator is built to take it!

NEW AUDIO FREQUENCY OSCILLATOR
HAS ±.002% STABILITY AT 100 G’s
Reeves-Hoffman’s new audio frequency oscillator provides exceptionally 
reliable performance under high shock and vibration. Rugged construction 
and highly dependable oven control enables it to withstand as muoh as 
100 G’s while maintaining frequency stability of 1 .002% over a tempera­
ture range of from —55’ to -|-85' C. Equally reliable operation is assured 
under vibration of 2000 cycles at 10 G’s! This new, hermetically sealed

^nt/, Inc,, 120 Alexander Street, 
ton, New Jersey. 257 pp, $5.75.

book presents a background of 
magnetic wave propagation and 
lysis of fundamental principles of 
as. Developments in radar, for- 
scatter, and radio astronomy are

RONIC DESIGN • November 26, 1958

THE BIRTCHER CORPORATION 
industrial division

4371 Valley Blvd. Los Angeles 32, California 
Sales engineering representatives in principal cities.

ON READER-SERVICE CARD

treated. Major emphasis is placed upon 
the basic principles. Similarities between 
optical and radio waves are constantly 
stressed. Graphical methods for obtain­
ing radiation patterns are based on the 
single principle of interference.

Basics of Digital Computers

John S. Murphy, John F. Rider Publisher, 
Inc., 116 West 14th Street, New York 11, 
N.Y., 416 pp, $2.50 per volume, $6.95 all 
three volumes, $7.95 for single cloth 
binding.

This latest three-volume “picture­
book" course offers a very simple treat­
ment of electronic digital computers. 
Volume One reviews the development of 
computers, and explains the basic theory 
of computer arithmetic, data representa­
tion, the program, AND and OR cir­
cuitry, and control. Volume Two dis­
cusses the logical elements, circuits, 
typical types of signals, and magnetic 
cores, which are then combined to show 
a few units such as encoders, decoders, 
counters, and adders that are typical of 
computers. Volume Three handles the 
large system aspects of computers with 
separate discussions of types of memory, 
control system, and input-output equip­
ment. Timing is also given extended 
treatment.

Elementary Statistical Physics

C. Kittel, John Wiley & Sons, Inc., 440 
iFourth Avenue, New York 16, N. Y. 228 
pp, $8.00

In its fundamental treatment of a wide 
range of important applications of statis- 

itical physics, the book considers kinetic 
methods, the principles of detailed bal- 
mce. the Boltzmann transport equation, 
thermal noise, and the thermo-dynamics 
of irreversible processes and fluctuations. 

[Mention is also made of negative tem­
perature, magnetic energy, density matrix 
methods, and the Kramers-Kronig caus­
ality relations.

Problems and examples are given 
which are applicable to many scientific 
melds-nuclear physics, electrical engi­
neering, solid state physics, metallurgy, 
and chemistry.

[preheusive index directs the reader to 
specific catalog information. Over 4000 

[manufacturers and service organizations 
with addresses and telephone numbers) 

lire listed alphabetically with their re­
spective sales representatives and/or 
hales offices. A Special Trade Name Di­
rectory is another aid for locating infor­
Imation rapidly.

Regular supplements to EEM keep this 
annual catalog up-to-date throughout 
the year.

EEM is available to qualified purchas­
ing agents and engineers who specify, 
design or buy electronic equipment, 
^components or materials.

designers of military electronic equip­
ment and provides essential data on 
component parts so that they may select 
the parts for end equipment with the 
greatest reliability.

The volume covers power sources and 
converters including selenium germa­
nium, and silicon rectifiers, vibrators, 
dynamotors, transistorized power sup­
plies and batteries; fuses and circuit 
breakers; electrical indicating instru­
ments; printed wiring boards; solder and 
fluxes; choppers; blowers; and transmis­
sion lines and waveguides. Most of the 
emphasis is on component types for 
which military specifications exist.

with NEW 
BIRTCHER

TRANSISTOR 
RADIATORS
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■ To mark

ELECTRONIC

Get $10.00 plus a by-line for the time 
it takes you to jot down your clever 
design idea. Payment is made when 
the idea is accepted for publication.

the nominal accuracy of fluxmeters

Scotch tape), may be attached to the glass sur­
face, to serve three1 purposes:
• To save the crt from breaking by accidentally 
dropped objects.

T IS well known that magnetic fields deflect

DESIGN • November 26, 1958

tolerance limits for the

lectron beam in cathode

Fig. 4. Lines of gaged flux density 
around a bar magnet, point-by-point 

plotted (or photographed) on ' Mng- 
netoscopeJ' Figures indicate relative 
flux density.

±5 per cent the positioning of pieces under test 
with respect to the probe often introduces larger 
errors, especially in production test.

trace.
■ Stop blocks can be cemented on the translu­
cent layer, to allow magnets of the same shape

scopes. Most people who work with scopes have 
proved this phenomenon, as some time, by play­
ing with a magnet close to the tube screen.

In contrast, another useful application of the 
phenomenon seems to be quite unknown. An 
oscilloscope can serve for production test of per­
manent magnets, as well as of soft steel parts. 
Fig. I to 3 show practical examples of these ap­
plications.

In the arrangements of Figs. I and 2, the 
oscilloscope is placed with the screen in the hori­
zontal plane for convenience. A thin translucent 
layer of plastic material (Plexiglass or celluloid,

Testing Bar Magnets

Fig. 1 shows the normal arrangement for pro­
duction tests of bar magnets. A linear light trace 
is produced on the oscilloscope and adjusted to 
a marked base line. By placing a magnet on the 
tube face, the trace is deflected from its original 
position. The amount of deflection is propor­
tional to the strength of magnetic flux around 
the magnet. The indication can be used for nu­
merically comparing the strength of magnets 
having the same physical shape. Calibration of 
an absolute scale, or marking tolerance limits can 
be done by measuring samples of the same shape 
with a fluxmeter.

After calibration, the method proves superior 
to the usual fluxmeter method. Placing pieces 
and reading is faster, polarity is checked at the 
same time, and accuracy is even better. Though

Fig. 3. Testing a mild 
steel bar for residual 

magnetism Test piece is 
applied to neck of crt 
for higher sensitivity.

Fig. 1. Testing a bar magnet with a 
crt. The dotted line shows the normal 

trace. The solid line shows the trace 
deflected by a bar magnet.

Fig. 2. A circular trace (dotted) is used 
for testing ring magnets. The solid line 
shows the trace produced by an un- 

symmetncally magnetized ring magnet.
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The Honeywell Visicorder is the first high- 
frequency, high-sensitivity direct recording oscil­
lograph. In laboratories and in the field every­
where, instantly-readable Visicorder records are 
pointing the way to new advances in product de­
sign, rocketry, computing, control, nucleonics 
... in any field where high speed variables are 
under study.

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.

hress 
Lit} i 
Lictm

Use A Sensitive Scope

is essential to have an oscilloscope of suf- 
b sensitivity for magnetic deflection. By a 
Ie experiment, one can check whether or not 
killoscope is suitable to test a certain type 
Lgnet.
knetic field deflection of the cathode ray 
lersely proportional to the square root of 
federating voltage. Earlier models of oscil- 
bes usually employing lower accelerating 
tes than modern types can often be used 
hit change. By decreasing the high voltage 
hl to the ert, the deflection sensitivity can 
rther increased in most cases to about two 
rec times the original value.
r building up new “Magnétoscopes,” only a 
M de supply are needed as major compo­
I- H th< instrument is intended for testing 
I magnets only, the tube may be a 3AP1 
p • A <ic supply of 250 v at 1 ma is sufficient 
hduc( highest deflection sensitivity (in the 

of ! )Q gauss per centimeter). With the
md a supply of 2000 v at 1 ma, a 
ange of 3 to 1 can be covered by 
h positions.
further electrical function required 
the beam in a linear trace. This can 
applying 60 cycle line voltage to one 
tion plates.
nsch, Electronics Engineer, Strom­

Co., Rochester, N.Y.

Honeywell

Testing Ring Magnets

iows a special application in testing 
s for symmetry. A circular light trace 
by applying sinusoidal ac in proper 

ion to horizontal and vertical input 
loscope. Placing a ring magnet con- 
with the original circular trace will 

r expand the circle, depending on the 
ing the tube screen. An unsymmetri- 
indicates unsy inmetrical magnetiza-

Gaging Flux Density

nos of gaged flux around a bar magnet are 
in in Fig. 4. These lines can be plotted point­
pint, or even directly photographed by using 
?cial mask over the face of the crt. A patent 
¡cation has been filed for this method.

Comparative Tests

L 3 shows how comparative tests can be 
led out on weak magnets. For higher sensi- 
\ the test piece is placed on the neck of the 
|n this way, very small amounts of residual 
hi tism can be detected. The method can re­
? elaborate instrumentation in testing soft 
parts for undesirable remanent magnetism.

The Visicorder charts pressure fluctuations 
in a supersonic inlet

A Model 906 Honeywell Visicorder wrote this record 
of pressure fluctuations .. .’’buzz”... for the National 
Advisory Committee for Aeronautics at the Lewis 
Flight Propulsion Laboratory in Cleveland. Buzz is the 
term used to describe unsteady variation in pressure 
and airflow characteristics of a supersonic aircraft or 
missile inlet.

The purpose of these Visicorder studies is to de­
fine the buzz-free operating limits of the inlet, and to 
provide the designer with structural load information 
in case the inlet is inadvertantly caused to operate on 
buzz during flight. This is particularly important be­
cause inlet buzz can result in fluctuating structural 
loads of the order of 1000 psf. Depending on the inlet 
design, this could cause structural failure of the inlet 
and loss of the airplane.

High response pressure transducers are used to 
measure these fluctuating pressures and the resulting 
electrical signal is fed into the Visicorder. Records 
such as this are also necessary in the determination of 
the inlet dynamics such as delay time. This informa­
tion is then used to design inlet control systems.

Reference Data: Write for Visicorder Bulletin
Minneapolis-Honeywell Regulator Co., Industrial Products Group. Heiland Division, 5200 E. Evans Ave., Denver 22, Colorado
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Fig. 1. Conventional blocking oscillator has an off-time 
about three times as long as the on-time. 12401 W. Olympic Blvd., Los Angffat
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If the pots you need must function in a

Mandrels are also fungicide-varnished, to insure long lift
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with 
shalt

But why move heaven and earth, mostly earth, to test your own dii 
free pot. when Ace has the pots with the dust-free features? Speci

wlat 
iagran
1 main

pre, t 
ormei

ELECTRONICS ASSOCIATES, INC.
► 99 Dover Street, Somerville 44, Moss.
SOmerMt 6-5130 TMX SMVL 181 W»»t, Union WUX

Two 
inimi
□me 2

Range: ±5 to ±50 g 
Excitation: 5 volts DC or AC (rms) 

Output: ±20 millivolts 
Non-linearity and Hysteresis: 

Not more than ±1% full scale 
Weight: 6^ ounces

For detailed technical data to answer your 
write for Bulletin A501TC.

lowest torque. Also, a special silicone-type grease, located 
pockets, captures foreign particles before 
they ever get a chance to do any damage. So if 
gril s a problem for you, come to Ace for the
answer See your ACErepl 4

Acopotjt Acotrim* Acotot® Aceohm® *Rog Appi, for 
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I he remarkable gas-damping featud 
the Model A501 answers critical mJ 
and aircraft testing demands for an] 
celerometer of accurate, reliable on 

tion over a wide temperature rand 
u ithout the use of a heater jacket 1 
Model A501 produces-flat up t I 
cycles per second-reliable signals! 
rapidh changing acceleration.

Stopwatch Measures 
Tantalum Capacitors

Tantalum capacitors often have their markings 
removed in use. They’re normally hard to meas­
ure since most bridges have internal signals 
greater than the peak voltage ratings of these 
capacitors. It’s inconvenient to use an external 
de power supply for polarizing the capacitors.

The unknown capacitor can usually be identi­
fied as to manufacturer. Knowing this, and the 
physical size, the possible range of capacity and 
voltage can be narrowed down.

An easy approximation of the capacity (above 
4 ufd) can be obtained with an ohmmeter and 
a watch. The unknown capacitor is discharged, 
then charged by the ohmmeter in the R x 10,000 
position. The time from the initial connection 
to the time when the capacitor discharges to 
100 on the scale is used to indicate the capacity.

A table can be made up with known capac­
itors. For each brand of capacitor, it should in­
dicate the average time for the ohmmeter to 
read 100 (on the R x 10,000 scale).

The method doesn’t work too well with ca­
pacities less than 4 pfd, since the discharge rate 
is too fast. The discharge time can be increased 
somewhat by timing the discharge to a reading 
greater than 100 x 10,000. This value is small 
enough to keep the leakage of large capacitors 
from giving incorrect discharge times.

James R. Zoerner, Design Engineer, Crosley 
Div. of Avco, Cincinnati, Ohio.

Free Running Blocking Oscillator 
With Equal Off-On Times

We needed a free running blocking oscillator, 
whose off-time was approximately equal to the 
on-time. With conventional techniques, the off- 
time is approximately two to three times the on- 
time.

The reason for this can be seen in Fig. 1. Ca­
pacitor C charges during a pulse, and must 
leak through R during the interpulse period. The 
transformer must also return to a non-saturated

could build ’em yourself to make sure they stay clean! But before you 
move heaven and earth while testing your creation, exactly what have 
you planned, to give you a tight seal, yet low torque' And if that isn’t 
enough of a problem, how do you keep foreign matter out of the 
bearings?

LINEAR

ACCELEROM

RELIABILI

AND ACCURA

INSTRUMENTS, INC

accuracy integrity reliab'litv
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82K Fire-retardantElectrical-grade phenolic•23 VOLTS

inserts

sten carbide tools. It is designed to meet

The Block & Decker Mfg Co.

HOOKER CHEMICAL CORPORATION

CE CAI

Molded by standard compression or 
transfer methods, 16274 has excellent sur­
face finish and can be machined with tung-

ig 2. In this blocking oscillator, the on-time can be 
ade almost equal to the off-time. The transformer has 
1:1:1 ratio and uses a ferrite core.

shelf life of six months or more under 
normal storage conditions.

For a list of manufacturers of prepreg 
materials, write us. For data on the Hetron 
resins with which they are made, check 
the coupon.
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the requirements of Mil-P-14D, Type 
MFE.

If these properties suggest a place for 
16274 in a current project, check the 
coupon for a special 4-page bulletin de­
tailing properties and molding and finish­
ing procedures. For an evaluation sample, 
write us on your business letterhead.

2211 Walck Road, North Tonawanda, N. Y 
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Brain cells for a bird
Chill fog suiris in around the slim white 
missiles poised on their launchers. From 
clouds massing above, snow begins to 
spiral faster and faster.

For these silent sentinels on 24-hour 
watch, weather can be an enemy. Within 
the missile, and in the incredibly complex 
electronic brain that guides it, thousands 
of parts and connections must be ready to 
function perfectly in the few vital seconds 
of the rocket’s flight.

This is one of the basic reasons why 
many thousands of mechanical and elec­
trical missile components are made with 
Durez 16274 Natural, a mineral-filled 
phenolic with highly stable electrical char­
acteristics.

For more information on Durez materials mentioned above, check here:
□ Electrical-grade molding compound, Durez 16274
□ Hetron polyester resins (technical data file)
□ Phenolic molding compound, Durez 18001

Clip and mail to us with your name, title, company address. (When requesting 
samples, please use business letterhead.)

Big Inserts no problem
Do you hesitate to specify large molded­
in-phenolic inserts for fear the phenolic 
will crack?

Your molder can now allay your ap­
prehensions—with Durez. 1800! Black.

Developed specifically for use with large 
metal inserts, as in this brush-holder cap 
for an electric hammer or saw, 18001 is 
highly ci ack-resistant It combines many 
other qualities: high dielectric strength, 
excellent dimensional stability: arc resist­
ance of 180 seconds by ASIM D495— 
and low cost.

For a more complete rundown on 18001, 
check the coupon and we’ll send you tech­
nical data

Fire-retardant prepreg
Now you can meet the most exacting re­
quirements for reinforced plastic parts that 
must be strong, tough, and flame-retardant.

You get these properties in a new pre­
preg, made with Hetron1^ polyester, that 
eliminates weighing, mixing, and pouring 
of resin in your plant.

This material provides exceptionally 
high tensile, flexural, and impact strengths; 
smooth glossy surface; and excellent wet­
strength retention. It is self-extinguishing 
without the use of additives.

The drapable sheet conforms to complex 
curvatures, facilitating layup It is supplied 
in rolls up to 60 yards long, which have

prepreg 
no problem

Easy Color Coding
in a lab breadboard it is often difficult to 

^relate leads and test points with the circuit 
iagran« unless effort is taken to label points and 
1 maintain a large supply of color coded wire. 
A good method is to keep a set of cheap 
ater dor paints and a small paint brush handy, 
nen >u can color code any available leads in 
jiff' or easy identification with a minimum 

I est points can be numbered and iden- 
small color dabs. Best of all, the paint 

^es sily to most surfaces.
d S. Muller, Hughes Aircraft Co., Cul-

londition, if retriggering is to yield an output. Of 
lie two delays in recovery, the RC delay is usu- 
111 v more severe. This can be eliminated by plac- 
Ig zener diodes in place of, or in parallel with C. 
This prevents the capacitor from charging; there­
bre, the only recovery time is that of the trans- 
prmer.

The circuit of Fig. 2 yields powerful pulse 
Iroups, with a short time duty cycle of 40 per 
Lnt and a long time duty factor of 0.01 at a short 
Ime rate of 400 kc. The zener dissipation may 
e monitored with a 1 ohm resistor in series to 
etermine its current (Z). Its voltage (E) may be 
bonitorpd with a scope. Paverage =nx/T EI where 
(is number of pulses in a pulse group and t/ T 
ne width of a sub-pulse divided by inter-pulse­
roup period. Much faster repetition rates may 
p accomplished with short-pulse transformers 
b.05 to 0.5 ps). There should be no problem in 
ptaining 1 to 2 me pulse repetition rates, and 5 
ic rates may be possible.
Two or three zeners may be used in series to 

iinimize the junction capacitance, if necessary, 
bme zeners work better than others in this re­
pect. Two TI 653C s in series performed nicely 
i the circuit shown.
\Jean A. Develet, Jr., The Ra mo-Wooldridge 
^orp.^ Penetration Systems Dept., Los Angeles

hooker
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LOW CAPACITY HI-FI AMPLIFIER INTERNAL SIGNAL CABLE

Adapter for measuring fused currents,

SNIP OR CLIF' mcy 4

CABLESandWIRES
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Lens Wires and Cables 

write today for 
the new Lens Catalog

Single Stranded Copper Conductors with polyethylene insu­
lation, tinned copper full coverage shield and black or gray 
plastic insulation. Three styles available with shield to con­
ductor capacities of 28, 31 and 33 uuf per foot respectively.

Two Solid Conductors in parallel with red and clear poly­
ethylene insulation and spiral wrapped tinned copper shield 
with black extruded plastic jacket with 24 uuf per foot 
shield to conductor capacity.

These low capacity cables are especially de­
signed for use as leads between amplifiers, 
speakers and record changers of Stereo HI-FI 
units. Standard Two Conductor and Single 
Conductor cables are available and, where 
required, modifications of these cables can be 
developed to satisfy specific requirements.

A Our Most Important Pw

GENERAL© ELECTI
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In Business Since 1904

LENZ ELECTRIC MANUFACTURING CO 
1753 No. Western Ave., Chicago 47, III.

LOW CAPACITY RECORD CHANGER TO AMPLIFIER EXTENSION CABLE

Two Stranded Conductors with clear polyethylene insulation 
extruded in parallel with a spiral wrapped tinned copper 
shield and a black extruded plastic jacket. Two styles avail­
able, with .030" wall insulation, 24 uuf per foot shield to 
conductor capacity and .017" wall insulation, 39 uuf per 
foot shield to conductor capacity.

in the* waveguide transmission line.
Both methods can prove useful in telemetry 

applications where amplitude modulation or 
phase modulation of microwave signals is de­
sirable. High modulation frequencies cannot be 
used because of the mechanical nature of the 
systems. Certain advantages can be realized 
through the use of these systems.
■ With a continuously transmitting magnetron,

IDEAS FOR DESIGN
Current Measuring Adapter

In large consoles, it’s not always easy to get to 
the right points to measure currents. In one piece 
of equipment, current could best be measured at 
the fuse holder, since the various assemblies were 
separately fused. But the problem remains—how 
to get into the fuse holder.

The gadget in the photograph solved the prob­
lem neatly. It s necessary to drill holes through 
the ends of a fuse and clean out the fuse. At one 
end, the hole must be large enough to clear the 
insulation on a wire which is to be inserted. At 
the other end, a stripped piece of wire goes 
through the fuse, and through a small hole and 
is soldered to the metal.

A hole large enough to clear two wires is 
drilled in the fuse holder end cap. The wires are 
threaded through this cap. Then the assembly re­
places the regular fuse while current measure­
ments are made. The ammeter goes at the end of 
the pair of wires.

James A. Fred, Dev. Engr., P. R. Mallory & 
Co., Inc., Frankfort, Indiana.

Snip the lead, or clip the tab. I 
the exact terminal type you 1 
Save space and eliminate the 
to stock two types of resistors 
unique feature is on General Ek 
5-, 10-, and 20-watt resistors I 
your vitreous-enameled resistor cao 
follow reader service instructions e 
General Electric Co., Roanoke, '

Mechanical Modulation 
Of Microwaves

At least two means of mechanically modu­
lating a microwave may be conceived:
1. Amplitude modulation by a rotating resistance

VITREOUS-El
RESISI
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First Miniaturized Power Pocks.
First Transistorized Power Supplies.

First Automatic Transistor Test Equipment.
First Dual Output Tubeless Supplies. 

First Packaqed Transistor Circuits.

ons: 
oerature . . . 
°ge variation 
ation................  
I Voltage . .

First Transistor Application Power Supplies.
First Constant Current Generators.

First High Current Semi-Conductor Regulated Supplies.
First "E" Core Transistorized Converters/lnverters.

First High Power Semi-Conductor Frequency Changers.

ELECTRONIC RESEARCH ASSOCIATES Inc 
67 Factory Place, Cedar Grove, N. J.

CEnter 9- 3000

SHORTANTENNAMAGNETRON

PROBLEMS? .

of theEQUENCY
ANDAROS

V. AV L

GUIDE

useful
of the

LCCLNTRIC
ROTATING
WHEEL

wneel

and Load Circuit Protection

shifter rather than a resistance card will be used
as the eccentric wheel.

or missile requirements

e size.

Type TFS-SQ-400-28B

applications

• Connects Between Load and Power

• Prevents Short-Circuit or Over Cur-

Microwave modulation by an eccentric rotating

amplitude modulation is normally difficult to
achieve without undesirable side effects, such
as the shifting of the* magnetron frequency. The
figure shows the concept of an eccentric resist-
ance card attenuator. The frequency of the
amplitude modulation is determined by the speed
of the rotating wheel. The modulation amplitude
is determined by the depth of insertion
wheel into the waveguide.
■ Some fixed-frequency magnetrons are

rovide stable Square Wave source

ight weight —small size

uggedized for missile service

TFS SQ-400-28 Secondary Fre-
ncy Standard is a completely tran- 
orized unit consisting of a crystal 
trolled oscillator, six binary count
n stages, and an emitter follower

put stage. This design provides a 
hly reliable source of reference
juency in a small packag

potted in high stability epoxy
ns, the circuit complex exhibits

resistance to environmental
sses and immunity to moisture,
ssure variations and normally
tructive contaminants.
he crystal is mounted in a rug- 
ized holder to permit high acceler­
in; shock and vibration. Silicon
sistors are used throughout and 
thermal coefficient components 

used to insure reliability and sta-
ty over a wide temperature range.

PICAL CHARACTERISTICS
Frequency . . 400 cps 

ncy Accuracy
20 C.................± .003°/ 
ncy Stability . ± .05% 
the following

only with pulse modulation. The use
rotating phase shifter permits phase modulation
of the magnetron s output. Thus phase modula­
tion may be similarly accomplished through an
eccentric wheel phase shifter. The modulation
frequency is determined bv the speed of rotation
of the wheel, while the modulation amplitude
is determined by the depth of insertion of the
wheel into the waveguide. The figure is also
applicable for this method, except that a phase

R. S. Duggan, Jr., Lockheed Aircraft Corp.
Georgia Div., Marietta, Ga.

Temporary Chassis
Full of Holes

When constructing a temporary’ chassis for
electronic equipment, a great deal of time is

ERAs TRANSISTOR CIRCUIT PROTECTOR
Over-Voltage, Over-Current Electronic Limit Relay

Mode RV30
For Transistor Power Supply

• Transistorized Over-Voltage and Cur­
rent Relay

Supply
• Maintains Load Voltage Below Present

Value

The RV30 is interposed between the load
circuit and power supply and effectively
disconnects the circuit in the event of
either an over-voltage or excessive current
condition. The unit incorporates a transistor
switch which normally provides an extremely
low resistance path between connected
equipment. Under abnormal operating condi­

e tab. • 
e you i 
ite the 
esistors 
it ral E'e 
esistors 
sistor cat 
i étions be 
noke, Va-

'or dc

Fuh
LE 2

LEC

•tint

LECTR

. — 55°C to 4- 85°C
. 25 to 30 vdc
. 0 to 2000 cps @ 15 G
. @ 28 vdc input 

20v P to P Min.
. 1200 ohms
. 28 vdc
. 1 watt
. Square
. 3’2" long x I5»"dia.
. 6 ounces

ew |pn^/nduÁÍñu
scorporateci 1935 •

arkway • Cleveland 9, O. 
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spent drilling and punching holes in aluminum. 
Often this chassis is short-lived and the effort 
put into the test setup is thus excessive.

A very convenient and inexpensive material 
for use as a test chassis, with “pre-punched 
holes,” is heavy wire mesh. It can be obtained 
with any grade wire and with a specified num­
ber of wires per inch.

By folding the sides of a sheet of the mesh, a 
chassis can be formed. Small components can be 
located anywhere on the top or bottom of the 
mesh by securing them with screws through the 
mesh—and without the necessity of drilling holes. 
Large holes can easily be cut with tin cutters.

Aside from the simplicity of fabrication, the 
chassis also provides shielding and cooling.

Guenther K. Machol, IBM, San Jose, Cali­
fornia.

tions, a high resistance path is presented
rent Damage

SPECIFICATIONS:
Input 5-50 VDC, over-voltage adjustment 
range 5-50 VDC. Maximum pass current 1 
ampere. Voltage drop approximately 0.4 V 
maximum. Current limit range 100 ma-1 
ampere. Response time approx. 25 micro­
seconds. AC turn off rating 115 VAC, 5 
amps. Unit is self contained in a 67/8"x3V2" 
x5" miniaturized relay rack housing.
Model RV30 Price S 95.00
With AC Turn Off Magnetic Relay Add >35.00 
FOB Cedar Grove.

within a response time in the order of mi­
croseconds. In the event abnormal conditions 
are maintained an electromechanical relay 
is activated which removes the AC input 
power from the supply source.
The model RV30 contains both voltage and 
current sensing circuitry and over-voltage 
and current limits may be set by means of 
front panel controls.
Facilities for AC input switching of con­
nected equipment are provided for in the 
rear of the unit.

ERA PACIFIC INCORPORATED • SANTA MONICA, CALIFORNIA 
ERA ELECTRIC CORPORATION • NUTLEY, NEW JERSEY
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Pacing the industry in astro-magnetics

UN,SWEEP VOLTAGE

nunic

CIRCLE 230 ON READER-SERVICE CARD
ELECTRONIC

SWEEP FREQ 
GENERATOR

FM SOURCE
UNDER TEST

Fig. 1. Instrumentation for rapid measurement of fre­
quency deviation.

SPECIALISTS IN 
MAGNETIC MATERIALS

Now, Magnetic Research Corporation introduces a new Signal 
Conditioning System, originally designed for missile telemeter­
ing applications. In addition, the system performs to maximum 
efficiency in Research and Development of engines... in wind tun­
nels ... aircraft... and on any additional applications where stabil­
ity—simplicity—universatility—light weight are most important. 
These outstanding features have been achieved through unique 
modular construction which also enables complete interchange­
ability and electrical isolation of any of the various modules. 
Power input required consists of D C. The Signal Conditioning 
System is available in complete packaging of as many modular 
channels as required. The following modules presently available:

cores, laminations and SiFe.M! 
tapes. T & S magnetic materi! 
have proved ideal in 1 r I 
thousands of industrial app ! 
tions. No reason why th® 
wouldn’t be ideal for space <! 
installations, too.

POWER SUPPLY REGULATOR
VIBRATION AMPLIFIER
CARRIER AMPLIFIER
D-C AMPLIFIER (0 to 2 cps band)
D C AMPLIFIER (0 to 100 cps band)

MAGNETIC RESEARCH CORPORATION
3160 W. Ei Segundo Ülvd., Hawthorne, California

LOW IMPEDANCE 
BAND PASS 
DETECTOR AND 
LOW PASS 
FILTER

Permanent Magnets Magnetic Teeei 

Laminations K and Wound Core* \

As everybody knows, space 
travel by cutting magnetic 
of force ... and a supply of goH^P-2 
permanent magnets is a "must'BKP-2 
you’re going to make vithBkP-2 
E —me2 in outer space. (Tech!-----“ 
cal details on this arc nut qj 
ready for release.)---------------------■

This wandering spacer® UW 
from Planet Plexippt-des 
making a routine Hight overC® 
fornia and forgot to watch ■ 
flux density indicator. Sudde! • 
—no power . . . and he hadI 
limp home on bis auxiliaries,!* 
face an irate wife.

Too bad nobody told a! 
about Thomas & Skinner saw 
plete line of magnetic materi! 
— permanent magnets, wou! All

1157 E 23rd 5« , Indianopc » t I*
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Rapid Frequency Deviation 
Measurement

The measurement of frequency deviation of fm 
signal generators or transmitters is usually fairly 
bothersome and time consuming, especially when 
several frequencies are involved, as in telemeter­
ing or inspection of test equipment.

Here is a method for the rapid and accurate 
measurement of frequency deviation.

In Fig. 1, the output of the fm source under 
test is mixed with the rf output of a swept fre­
quency signal generator. The sweep generator 
center frequency is set to match the test unit car­
rier frequency, and the sweep width adjusted for 
approximately twice the expected frequency de­
viation.

When the combination frequencies are de­
tected and filtered (the low impedance bandpass 
detector and low pass filter normally used with 
the sweep generator may be used), a normal 
oscilloscope presentation will show a “band of 
birdies corresponding to the frequency devia­
tion of the fm source under test.

Modify Power Supply 
To Save Transistors

In case of power failure, the output voltage of 
most vacuum tube de power supplies increases 
momentarily to a high value. In most transistor 
work this sudden change in voltage is enough 
to damage the transistors.

A single pole normally open ac relay may be 
used to break one side of the supply at the out­
put terminal. The coil of the relay is energized 
by the line voltage (after the power switch). If 
the power fails or the main switch is turned off 
by mistake, the relay opens and disconnects the 
terminal from the high voltage. To increase the 
life of the relay an arc suppression network, or 
a double pole relay may be used.

J. Tarzan, Burroughs Corp., Electro Data Div., 
Pasadena, Calif.
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marker pip or "birdie’’ (I), and for the "band of birdies" 
in the frequency deviation display (r).

with Semiconductor Regulated Power 
Supplies for Ease of Operation. 

New Ranges .4 vailable

"BAND-OF-BIRDIES"

IN FREQUENCY DEVIATION DISPLAY 

waveforms for the conventionalW|Ti EXTENDED RANGES!
CONVENTIONAL MARKER

PIP OR "BIRDIE"

Fig. 2. Oscilloscope

£
E

A DIGEST OF NEW DEVELOPMENTS 
IN ELECTRONICS AND AUTOMATION

The process involved is essentially that of pro­
ducing a marker "birdie" as commonly used in 
bandpass alignment work. In this case however, 
"birdies" are produced at each instantaneous fre­
quency correspondence between the two fm sig­
nals. Fig. 2 shows the scope presentations.

This method is faster, simpler and much less 
subject to ambiguities than trying to find the 
carrier “zeros” with a heterodyne frequency me­
ter or calibrated receiver. The accuracy is that 
of the calibration of either the test source or the 
sweep generator, whichever is more accurate. 
The display is visual so rapid production testing 
is possible.

Michael L. Wolfe, Republic Aviation Corp., 
Guided Missiles Div., Mineola, N.Y.

PUBLISHED BY ROME CABLE CORPORATION, ROME, N . Y .
PIONEERS IN INSTRUMENTATION CABLE ENGINEERING
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Model Current 
Range

Collector 
Voltage 
Range

KP-2 up to 1 amp 100 volts
KP-2SB up to 1 amp 200 volts
KP-2SC up to 2 amp 100 volts
KP-2SD up to 2 amp 200 volts

Maximum Power 75 W atts

I Common Base or Common
Emitter

I Frequency Range — 100 cps 
to 200 kc

I Direct measurement of h par­
ameters plus a and ft cutoff 

* Meter indication of DC par­
ameters, Ico, Ico, BVcen VPbf 

All models available uith built 
in VTVM and oscillator at extra 
cost.
The KP-2 Transistor Test Sets 
are versatile, precision instru­
ments added to B-A’s other 
transistor testing equipment: 
Model CP-4 for h parameters — 
100 cps to 1 me; KT-1 Portable 
for n asuring Beta, hlP and Ico 
Writ> for complete information

Simple Beta Tester 
For Small PNP’s

This tester gives a value of de beta based on 
the ratio of collector to base current. This is a 
very good measure of the ac beta also, since it 
is taken at a current level of 5 ma.

The procedure is simple.
1. Adjust Ri for collector potential of 5 v.
2. The value of Ri will then be beta times 

1000 ohms. Ri can be calibrated directly 
in beta.

J. M. Tewksbury, Bendix Radio, Baltimore 4,

Simple beta tester for small pnp transistors.
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JUST AROUND THE TURN IN ELECTRONIC DRIVING— We mentioned in one of 
our previous issues an accessory that might tempt automobile buyers. This 
was an electronic navigational computer system being developed for the Army. 
Now we see in the Wall Street Journal where the boys from Detroit have un­
veiled the “General Motors Firebird III.” This futuristic gas turbine-powered 
auto incorporates a new control system which was introduced by General 
Motors earlier this year. Electronic equipment in the car receives signals from 
a cable embedded in the highway and automatically directs the car on course 
along the highway. Another device on this auto of the future, says WSJ, 
provides automatic speed control. The old steering wheel and brake pedal 
have been eliminated and in their place is a single-stick steering device which 
is situated between the two passenger seats. A GM engineer said that the car 
has almost six times more cable and electric wiring than a conventional car 
of today.
$10 MILLION PER DAY!—According to the Electronic Industries Assn., de­
fense electronic spending for fiscal year 1958 will reach about $10 million per 
day! EIA estimates expenditures of between $3.5 billion and $3.9 billion for 
the entire 1958 fiscal year, as compared to only $2.5 billion for the same period 
of 1957. More and more extensive use of instrumentation might be the reason 
price tags for defense missiles are so high.
IDEAS WANTED; $10 MILLION REWARD—Up to 80% of a $5 million contract 
is available for subcontracting to anyone in the industry with a good idea or 
a good product that can lead to the development of Micro-Modules for the 
U.S. Army Signal Corps. Army wants to make military electronic equipment 
10 times smaller without sacrificing quality and reliability, and do it at less 
cost. Ideas, anyone?
IDEA HELPER—One way to get ideas that solve tough cable problems is to call 
in a cable specialist. You’ll find a complete group of them at Rome Cable 
Corp.—men experienced in the design and manufacture of conventional and 
special wires and cables. One can help solve your tough wire and cable prob­
lems—just call your nearest Rome representative, or write Rome Cable Corp., 
Dept. 431-D, Rome, New York. Our phone number is Rome 3000.
TRENDS IN TELEMETRY—As missiles become more complex, more information 
is needed from each firing. This is putting special demands on telemetry equip­
ment. Trend is to electronic commutation, statistical telemetry, and pulse 
code modulation. Major headaches in the industry today: obsolete standards, 
limited frequency spectrum, lack of coordination.
CABLEMAN’S CORNER—As mentioned in one of the paragraphs above, one of 
the bugaboos in the procurement of electronic equipment is the lack of up-to- 
date standards. In order for a major contractor to properly evaluate his sup­
pliers’ quotations, a definite set of regulatory standards must be established 
and adhered to by the suppliers themselves.

Up-to-date standards are equally as important when evaluating test pro­
cedures. A reliable wire and cable manufacturer (such as Rome Cable Cor­
poration) will have a series of standard checks and tests in force on every 
product that is produced in the plant. When special quality control is neces­
sary, this manufacturer is prepared to do the job with a minimum of addi­
tional effort.

The rapidly expanding electronics field is constantly pressuring the indi­
vidual manufacturer to produce special equipment. Not too much thought is 
given to the minimum quality requirements of this equipment except for that 
well-known phrase: “It’s got to work!” Phooey! Unless the contractor realizes 
that making this equipment work involves adherence to proper testing and 
quality checks, chances are we’ll still have exploding busts instead of rocket­
ing successes.

Some of us may be inclined to be penny-wise and pound-foolish. Doesn’t 
it make more sense to spend a few dollars on the order line to make sure that 
all is dependable on the firing line?

CIRCLE 233 ON READER-SERVICE CARD
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Remember .. . you can’t beat a Bryant drum!

BRYANT COMPUTER PRODUCTS DIVISION 
BRYANT CHUCKING GRINDER CO.

P. O. Box 62O-M, Springfield, Vermont, U.S.A.
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Diode Protects Tube During 
Grid Bias Changes

A cathode ray light source tube (DuMont 
K1388P16) was to be used in conventional cir­
cuitry. But the grid bias was to be varied to 
determine the operating characteristics. To pre­
vent operating the tube with a positive grid, a 
TI 1N647 silicon diode was placed between 
grid 1 and the cathode.

The extremely high back resistance of the 
diode does not interfere with the normal nega­
tive voltage operation of the tube, while the 
low forward resistance limits positive grid ex­
cursions to very low voltages.

Neil Wotherspoon, AEC Computing and Ap­
plied Mathematics Center, New York Univer­
sity, New York, N. Y.

Simple Continuous No-Loss 
Phase Shifter

pulse oscillator 
model no. 306

with a standard multiple 
purpose off-the-shelf drum
The 512-A Bryant general purpose magnetic storage drum meets 

the exacting requirements of a production component, yet has the 
versatility necessary for laboratory work. This standard 5" dia. x 12" 
long drum is stocked for immediate shipment, complete with stand­
ard components such as general storage brackets, recirculating 
register brackets and magnetic read/record heads. Its low price 
reflects the benefits of Bryant’s 25 years’experience in the efficient 
design and production of high speed precision spindles.

Features:
• Guaranteed accuracy of drum run-out, .00010" T. I. R. or less 
• Integral drive-Bryant precision motor (1200 to 12,000 R.P. M.) 
• Capacities to 625,000 bits
• Accommodates up to 240 magnetic read record heads
• High density ground magnetic oxide coating
• Super-precision ball bearing suspension
• Vertical mounting for trouble free operation

Special Models: If your storage requirements cannot be 
handled by standard units, Bryant will assist you in the 
design and manufacture of custom-made drums. Speeds 
from 60 to 120,000 R. P. M. can be attained, with frequencies 
from 20 C.P.S. to 5 M.C. Sizes can range from 2" to 20" 
diameter, with storage up to 6,000,000 bits. Units include 
Bryant-built integral motors with ball or air bearings. 
Write for Model 512-A booklet, or for special information.

Here’s a simple phase shifter whose phase can 
be varied continuously at a given frequency with 
no attenuation.

If, at any given frequency, L and C are prop­
erly chosen, e0 may be varied in phase over most 
of the range 0 to 180 lagging by simply adjust­
ing R. E„ will remain equal to Ein for all values 
of R.

The important values are as follows L = 2/urC, 
and the phase shift angle is twice the angle 
whose tangent is 1/mCR.

The magnitude of R is inversely proportional 
to phase shift. If phase angles appreciably 
greater than 90 deg are required, a low imped-
ance driving source 
excessive loading.

David Perlman, Eastman Kodak Co., Roches­
ter 4, N. Y.

• offering superior stability 
for both, vibration anti tem­
perature under extreme en­
vironmental conditions . ..

• small-sise and light-weight

Unity Transmission Phase Shifter

TUNING RANGE 300 MC (Nominal)
POWER OUTPUT 1.5 KW peak minimum 

at .001 duty cycle, 1 ^sec pulsewidth, 
1000 pps

TUBE GE 6442 triode
OPERATING CONDITIONS 3000 V at 2.5 

amp peak (Nominal) Heater 6.3 V ac or 
de (5%)

VIBRATION 20 g . . . 20-2000 cps 
(FM 2 MC max.)

SHOCK 70 g while operating (frequency 
shift 1 MC max.)

Temperature -50 C to 100 C (4 MC 
max.)

FIXED CATHODE Plate tuned (only tuning 
adjustment)

TUNING LOCKING DEVICE Output connector 
(type N, TNC, or BNC, nominally 50 
ohms)

OVERALL DIMENSIONS Length 6-1/4";
Width 2"; Height 1-7/8" excluding con­
nector

WEIGHT 20 oz.
MOUNTINGS Integral parts of the oscilla­

tor — included in the dimensions and

COMPONENTS S, C. 
available.
LITERATURE

AW
q C f Ltaxai*1**

11 Park Place, Paramus,JV
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For further technical information or 
engineering aid, write Tobe Deutsch­
mann Corporation, Norwood, Mass.

Before Gaseal, repair time on this 
Antenna Coupler was more than eight 
hours. With Gaseal, repair time is less 
than 15 minutes!

Gaseal is a resilient metal pressurized 
(1000 psi) seal, re-usable. It 
hermetically seals components, 
subsystems and complete systems 
against gases and liquids over a wide 
range of temperatures and 
environmental conditions.
Installation and service require no 
heat, special tools or skills.
Gaseal is available in many sizes and 
configurations for Aircraft, Missiles, 
Electronics, Chemical Processes and 
Military Applications.
WRITE FOR BULLETIN GHS 258

Tobe now announces the availability 
of a series of reliable, low-cost energy­
storage capacitors for thermonuclear 
equipment and similar applications. 
The NRG-200 series capacitors have 
a minimum life expectancy of 1000 
operations, and may be operated at 
ambient temperatures up to 40°C. 
Maximum permissible reversal volt­
age is 90%. They can be discharged 
into a very low-impedance load with 
complete safety.

LE 236 ON READER-SERVICE CARD 
RONIC DESIGN • November

GASE \L—Trademark of Hermetronics, Inc.
(A Division of General Hermetic Sealing Corp I
Photo aph of B-47 Stratojet Courtesy
U.S. r Force

TOBE DEUTSCHMANN • CAPACiTOR PIONEERS SINCE 1929 
CIRCLE 237 ON READER-SERVICE CARD

A DC Controlled Servo System
Certain control problems require the use of 

a servo system with a dc input signal. Generally, 
a vacuum tube or chopper is used for converting 
the input and a potentiometer is driven to obtain 
the proper null. The use of these components, 
which may be undesirable under certain con­
ditions, can be avoided. A basic control loop 
is shown in the figure.

An input signal impressed on the saturable 
reactor produces a corresponding ac signal. The 
difference between the signal voltage and the 
induced voltage from the linear transformer 
(LT) provides the input signal to the transistor 
amplifier. When a signal is present, the motor 
is driven and in turn drives the LT until no 
signal exists at the input to the amplifier.

By properly matching the impedance at the 
input to the transistor amplifier, a reasonably 
sharp null may be obtained.

Sensitivity to small signals, limitation of drift 
and reversibility are achieved by applying a 
fixed voltage across the control coil and an 
equivalent voltage in opposition to this across 
a bias coil.

Linearity is roughly determined by varying 
the resistance R, in the control coil circuit. The 
system proves to be very linear.

The circuit appears suitable for control systems 
involving step type inputs and may be adaptable 
for use in recording type meters. The compo­
nents are such that they could be packaged in 
a small, rugged and virtually trouble-free unit.

Af. Snyder, G. Shoemaker, Aeronautical In­
struments Laboratory, Johnsville, Pa.

CORPORATION

• VAIley Stream 5-6363

THE NRG-200 
SERIES OF 

LOW-INDUCTANCE 
THERMONUCLEAR 
ENERGY-STORAGE

CAPACITORS

TOBE
CREATIVE 

ENGINEERING

RONICS for 
IE * AND SPACE

NRG-200 SERIES SPECIFICATIONS

Type 
No.

Watt
Seconds

Rating Self Inductance 
i Microhenries!MfA IM’ Peak

NRG-201 1OOO 5 0 20 KV 04
NRG-2O2 1500 7 5 20 KV .045
NRG-203 2ono 10 0 20 KV OS5
NRG 204 3OOO IS 0 20 KV .05



RELIABLE AND RUGGED 
shock and vibration resistant

HG-4SL HG-4R

CONTACTS
1, 2, 3 or 4 pole. Form A, B or C

CONTACT CURRENT
Dry circuit to I0A resistive or 6A 
inductive

CONTACT VOLTAGE
Up to 1000 V, depending
on current

COIL VOLTAGE
3 to 250 V DC

COIL RESISTANCE
Upto 12,000 ohm

SENSITIVITY (MAX)
350 mw

TEMPERATURE RANGE
—65°C to +125°C, Std.
to +150°C or +200°C, Special

SHOCK-OPERATING 100G
NON-OPERATING 1000 G

VIBRATION
5 — 2000 cps @ 20 G

WILL EXCEED
REQUIREMENTS OF:

MH-R-5757C — Mll-R-25018
Mll-R-6106 — MIL-R-19523

for Information 
COMPLETE lino, writs:

CONTACTS
1, 2, 3 or 4 polo. Form A. B or C

CONTACT CURRENT
Dry circuit to 10A resistive or 6A 
inductive

CONTACT VOLTAGE
Up to 1000 V, depending on current

COIL VOLTAGE
6 to 350 V, 60 cps or 400 cps

COIL RESISTANCE
Up to 25,000 ohm

SENSITIVITY (MAX)
350 mw

TEMPERATURE RANGE
—65°C to +125°C, Std.
to +150°C, Special

SHOCK-OPERATING 1OOG
NON-OPERATING 1000G

VIBRATION
5 — 2000 cps ® 20 G

WILL EXCEED
REQUIREMENTS OF:

MIL-R-6106 — MIL-R-19523
MH-R-5757C — MIL-R 25018

BRADLEY FIELD 
WINDSOR LOCKS, CONN
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NFWI RVG-8T
ilfc"B TRIMMER

Gamewell

High Performance and Low Cost
Improve performance of your electrical 

and electronic circuitry with this new 
RVG-8T ’-4* Trimmer Potentiometer.
. Excellent performance characteristics for 
its type and size. Windings are on cards or 
mandrels, usually with wire temperature 
coefficient of 20 ppm. Body is one-piece 
phosphor bronze, nickel plated; terminals 
are gold plated; stop pins and shaft are of 
stainless steel; precious metal contacts are

RVG-8T Specification* 
’/a" Trimmer Pot

Rating (watts) 2
Torque (oz.-in.) Max 1 

special high torque 
available

Weight (ounces) </j
Resistance Range ±5% 

20« to 50K*
Electrical Function Angle 

320°
Voltage, Max (insulation)

1000 DC
linearity Standard (%) 

*3
•IOOK available
Notes Shaft lock nut is 
supplied.

used throughout. Insulation is designed to 
withstand 1<XX> volts DC.

Available now! RVG-HT is stocked in 
standard resistance ranges. 100 ohms to 50K 
ohms — up to IOOK ohms available. Can lie 
supplied with precision potentiometer tol­
erances. servo-mount, or for 200°C inter­
mittent operation Write for prices and 
catalog sheet today.

GA8-5

THE GAMEWELL COMPANY 
Newton Upper Fall* 64, Mass.

PRECISION POTENTIOMETER DIVISION
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REPORT BRIEFS
Diffused Semiconductor Devices

The essential processes of blank preparation, 
diffusion, electrochemical machining, and micro­
alloying which are utilized in the fabrication of 
the graded base switching transistor have been 
successfully demonstrated in the laboratory. The 
results of the study indicate that it is possible to 
further develop the techniques and equipment 
discussed in this report in order to adapt these 
techniques and equipment to the requirements 
of large-scale production methods. Industrial 
Preparedness Study on Diffused Semiconductor 
Devices, J. D. McCotter and C. G. Thornton, 
Philco Corp., Philadelphia, Pa. March 1957, 64 
pp, microfilm $3.90, photocopy $10.80. Order 
PB127428 from Library of Congress, Washington 
25, D. C.

AC Input to Rectifier from Speci 
Sola Constant Voltage Transform

Linearity ±3% and 
Power Rating 2w @ 
85° C derated to 0 
at 150° standard — 
200 C intermittent 
operation available

Eliminating Radar Ground Return
Clutter cancelation indication is a simple 

method for eliminating radar ground return. In 
most applications, it is a reasonable substitute 
for MTI, without the system restrictions inherent 
in MTI. An antenna beam established slightly 
lower in elevation than the main radar beam 
delivers information to an auxiliary receiver. 
Fed into a difference amplifier, this information 
is compared with that from the main receiver to 
$4.80. Order PB127036 from Library of Con­
tion: A Method for Eliminating Radar Ground 
Return, John Reed, U. S. Air Force, Air Research 
and Development Command, Cambridge Re­
search Center, Electronics Research Directorate, 
Special Systems laboratory, Bedford, Mass. 
August, 1956. 22 pp, microfilm $2.70, photocopy 
$4.80. Order PB 127036 from Library of Con­
gress, Washington 25, D. C.
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Amplitude and Phase Difference 
Fluctuations

This report presents data on 8.6 mm wave­
length of phase difference fluctuations on a 10- 
mile path in Colorado between Pikes Peak and 
the Garden of the Gods and of amplitude fluc­
tuations on this path and on a 60-mile path 
between Pikes Peak and Mount Evans. The mm 
data are compared with similar data taken using 
a wavelength of 3.2 centimeters. Amplitude and 
Phase Difference Fluctuations of 8.6 mm and 3.2 
cm Radio Waves on Line-of-Sight Paths, C. W. 
Tolbert, B. M. Fannin and A. W. Straiton, Elec­
trical Engineering Research Laboratory, Austin, 
Tex. March 1956, 17pp, microfilm $2.40. Order 
PB 125571 from Library of Congress, Washing­
ton 25, D.C.

EFFICIENT 
regulated DC 
power supply

Can you use a ±1% regulated dc power 
supply that has no filter choke drops,,, 
that has an unusually low ratio of size 

and w’eight to power output? If so, con­
sider a Sola Regulated DC Power Supply.

This unique power supply combines: 
1) a special Sola Constant Voltage 
Transformer, 2) a semiconductor recti­
fier, and 3) a high-capacitance filter 
without choke.

The output of this special Sola trans 
former (illustrated above) is virtually a 

square wave, form factor approx. 1.05. It 

not only minimizes ripple, but limits 

peak voltage to rectifier.

The current-limiting action of the Sola 

transformer permits the use of enormous 
capacitance for filtering, by controlling 
capacitor charging, thereby protecting it. 
and the rectifier junctions.

This dc source will give you excep­
tional performance on intermittent, pulse 
and variable loads. The Sola-regulated dc 
supply is very reliable, simple, and com 
pact. It’s moderately priced.

Writ» for Bullotln 31K-DC-235
Solo Electric Co., 4633 W. 16th St., Chicago SO, III 

A Division of Basic Production Corporation

Available from 
stock, or as a 
custom de­
signed unit.

FISC-

CimtMt Voltage Tra< ormers 
DC Pw' ' ■W«’ 

Mercury lamp Trans warn 
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HUE THOU SAND Measurement of Ferrite Parameters

STANDARD
SPECIAL OR MINIATURE

SPECIFY FISCHER!

from
SPECIAL MFG. CO.

SENDSPECIAL MFG. CO

fffMR

?fna

CIRCLE 241 ON READER-SERVICE CARD

there’s no premium 
for precision

weigh no more than ONE.

fischsu special mfg. co.
42 organ St , Cincinnati 6, Ohio

LOG FS-1OOO containing com- 
P specifications on brass and aluminum nuts

RFL Crystal Impedance Meters
Developed under U. S. Signal Corps technical require­

ments for the national crystal testing standardization 
program. They measure resonance and anti-resonance re­
sistance of quartz crystals, including those covered by 
MIL-C-3098B, for determination of capacitance, induct­
ance and performance index (Pl).

Part 1. The question is considered of measur­
ing the magnetic permeability p and the dielec­
tric permeability e tensors of ferrites by using 
an electromagnetic cavity resonator. The prin­
ciple of perturbing the resonator is generalized 
to gyrotropic media and the problems of ferrite 
bodies of various shapes, placed in the resonant 
cavity, are solved by using a quasi-stationary 
approximation. Different vibrations are pro­
posed of measuring p and e of ferrites by using 
a cylindrical resonator and certain experimental 
results are cited. Translated from Radiotekhnika 
i Elektronika, AN USSR, I, 447-468, 1956.

Part 2. The use of a rectangular resonator to 
measure the u and g ferrite parameters in sam­
ples of various shapes is considered. The pertur­
bation theory developed by the author in Part 1 
underlies the computations. Cited are experimen­
tal results of comparable measurements of ferrite 
parameters using a cylindrical and a rectangular 
resonator. Translated from Radiotekhnika i Ele- 
tronika, AN USSR, 1, 638-646, 1956. Measure­
ment of Ferrite Parameters at Microwave Fre­
quencies, V. V. Nikolskii, Translated by Morris 
D. Friedman, Part 1, December 1956, 38pp, 
microfilm $3.00. Order PB 127203 from Library 
of Congress, Washington 25, D.C. Part 2, October 
1956, 18pp, microfilm $2.40. Order PB 127202 
from Library of Congress, Washington 25, D.C.

MODEL 1207 (AN/TSM-15) covers range of 
75-200 me for 10-125 ohm crystals. Crystal volt­
age at series resonance is measured within 10%, 
effective resistance within ±5 ohms, and the 
power calculated. 18 Co cancellation inductances 
and 6 variable resistors supplied; operates from 
115/230v, 50-1000 cps line. Price $1245.

MODEL 531 (TS-683/TSM) Crystal Impedance 
Meter covers range of 10-140 me. for 10-150 
ohm crystals. Twelve fixed calibrating resistors 
of 10, 22, 30, 40, 51, 60, 68, 82, 91, 100, 120 
and 150 ohms, plus a 100-ohm var. resistor for 
determining crystal resistance. Anti-resonance 
adapter also provided. Operates from U5/230v, 
50-1000 cps source. Price $590.

MODEL 541A (TS-710/TSM) for 10-1100 kc 
range crystals with resistances from 200 ohms 
to 0.5 megohms. An internal load capacitance 
is calibrated from 15 to 105 mmf with accuracy 
better than ±0.5 mmf. Power dissipated in 
crystal measured by built-in VTVM and ohm­
meter. For 115/230v, 50-1000 cps operation. 
Price $860.

MODEL 459A (Improved TS-33O/TSM) covers 
800 kc to 15 me range; employs new ±0.1 ppf 
load capacitors for testing 0.002% crystals; 
four resistance decades cover range of 0-9900 
ohms. Operates from 115/23OV, 500-1000 cps. 
Price $1125.

Performance of all models is rigidly guaran- 
teed. Prices are net f.o.b. Boonton, N.J. and 
subject to change without notico.^^^^^^^^^

We produce precision turned nuts 
for all types of “miniaturized” 
equipment. For example . .

the nuts shown above are iden­
tical in type and accuracy. The 
miniature size, measuring 1/8 x 
3/64", weighs only 0.11 lbs. per 
thousand. The conventional nut is 
1-1/16 x 21/32” and weighs 110 
lbs. per M. This 1000-to-l ratio is 
typical of our versatility.
When your fastening problems in­
volve small nuts ... or if you’re 
looking for better price, quality 
and delivery ... let Fischer quote 
your next order.
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Backward Wave Oscillator
Two backward-wave oscillators have been de­

veloped which tune over the frequency ranges 
35-50 kmc and 47-74 kmc, delivering power of 
the order of mw. Ceramic guns, stems, and out­
put windows have been developed for use with 
these tubes. The tubes operate at collector cur­
rents of 3 to 5 ma, and require a focusing mag­
netic field o f 1200 gauss. Helix voltage is varied 
from 800 to 3500 v to cover the complete fre­
quency range of oscillation. Design features are 
calculated and observed performance curves for 
these tubes are shown. In addition to the devel­
opment of the tape helix tubes, theoretical and 
experimental investigations were made of the 
properties of a coiled ridged waveguide and an 
interdigitally loaded waveguide as slow wave 
circuits for use in millimeter backward-wave 
oscillators. Design data and calculated perform­
ance for these circuits are given. Development 
of Millimeter Backward Wave Oscillator, Don­
ald J. Blattner and Fred Sterzer, Radio Corpora­
tion of America, RCA Laboratories, Microwave 
Advanced Development, Princeton, N. J. Febru­
ary, 1958, 72 pp, $2.00. Order PB131765 from 
OTS, Washington 25, D. C.
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8148-FS

the Sola 
lormou? 
trolling 
cting it.

Models

MODEL 531

MODEL 541A

MODEL 459A

NEW 
MODEL 1207

measure 
Quartz 
Crystals 
directly

Boonton, New Jersey



RUSSIAN TRANSLATIONS

Here, in Part 6, we continue our translation 
of Professor Kharkevich’s hook with the be­
ginning of his Section 9, Chapter 1. This sec­
tion deals with detection.

Nonlinear and Parametric 
Phenomena in 

Radio Engineering
Part 6

A. A. Kharkevich
(Translated by J. George Adashko)

Chapter 1

Nonlinear Circuits and Fundamental 
Nonlinear Processes

9. Detection
The aim of detection is to extract the signal, 

i.e., the low frequency modulating oscillations, 
from a modulated oscillation. In this section we 
shall consider only the detection of amplitude 
modulated oscillations.

Detection and Rectification

I he detection of am oscillations has much in 
common with rectification; the difference lies 
principally in the nature of the rectified signal 
and in the desired results. The simplest detector 
circuit contains a nonlinear element having the 
same characteristic as that of the rectifier 
shown in Fig. 15.

Let us first qualitatively analyze the phenom­
ena that occur in detection. Let an am voltage 
act on a circuit with a nonlinear element having 
the broken characteristic shown in Fig. 21.

The current in the detector circuit comprises 
high frequency pulses. The envelope of these 
pulses is a replica of the envelope of the modu­
lated oscillation. The current contains the car­
rier frequency and its harmonics, and a de com­

ponent in which we arc usually not interested. 
Finally, the current contains the low frequency 
component, which we wish to separate.

Fig. 21. An idealized detec­
tor characteristic.

It must be emphasized that the modul cd 
oscillation does not contain a low frequ cy 
component. We know’, for example, tha in 
the case of sinusoidal modulation, the m< u- 
lated oscillation contains three sinusoidal c n- 
ponents: the carrier, and the two sidebi ds 
which also have high frequencies.

To separate the low frequency compon it, 
which appears as a result of detection, i is 
necessary to filter out the high frequencies, id 
the de component. The latter usually elimin. es 
itself, since it will not pass through an ampli er 
channel containing transformers and coupl ijr 
capacitances. As to the high frequencies, tl y 
can be filtered out with a simple RC element.

The detector then assumes the form shown in 
Fig. 22. It differs little in appearance from the 
rectifier circuit of Fig. 20. But the circuit of 
Fig. 22 performs still another task—it separates 
the low frequency of the signal, while the recti­
fier eliminates the ac component and produces a 
direct current.

This difference dictates the difference in re­
quirements that must be satisfied by the filters. 
The filtering element in the detector circuit of 
Fig. 22 must eliminate the high frequency but 
retain a low frequency.

For this, it is essential that the resistance R be 
much greater than the capacitive reactance at 
the high (carrier) frequency o)o, and much less 
than the capacitive reactance at the low signal 
frequency This condition is expressed by the 
inequality

* SIGNAL 
a DC

<COMPONENT

Fig. 22. A basic am detector circuit.
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One can arrive at this conclusion in a some­
what different manner. The RC network can be 
considered as an integrating circuit the purpose 
of which is to average the current. However, 
the circuit must average the high frequencies 
rather than the low frequencies, for averaging 
the latter would produce only a de output.

The effect of integrating or averaging is de­
termined by the time constant of the element or, 
more accurately, by the relation between the 
time constant

r = RC
and the period of the current. Averaging takes 
place only when the time constant is consider­
ably7 greater than the period. If, to the contrary, 
the time constant is considerably less than the 
period, no averaging takes place, and the out­
put voltage follows the input voltage.

With these considerations in mind, we can 
write the following condition for correct opera­
tion of an RC element:

To « r « Ti
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To and Ti are respectively the 
Is of the carrier and signal fre- 
ies. But this inequality is the same 
- one written above, if we recall

rp rp — IT
h ~ ' 1 — oCCO ß

Frequent use is made of full wave de­
tection. Here, the carrier frequency is 
s ibjected to full wave rectification. The 
frequency is then doubled and can be 
more readily separated.

Full Wave Detection

Let us now analyze the detection 
process. Assume that full wave detection 
is used and that the characteristic of the 
detector can be written in the form 
I = k | U | as in Fig. 23. In the case of a 
carrier frequency w0 modulated by a sin­
usoidal voltage of frequency7 Q, we have 
the following expression for the modu­
lated voltage:

i’ = Um ( 1 + m sin ß t) sin w0 t

To determine the current in the de­
tector circuit we must take the modulus 
[absolute value) of this expression. It is 
necessary to obtain the modulus of each 
of the factors, since the modulus of a 
product equals a product of the moduli 
)f the individual factors.

Note that the modulation coefficient m 
s a positive quantity’ that does not ex­
ceed unity. Therefore the factor [(1

sin Of)] cannot be less than 0, so we 
iced find only the modulus of the last 
actor. Thus

I = k Um (1 + tn sin ii t) | sin w01 '

But sin (Do t is the result of full wave 
rectification of a sinusoid. We know the 
Fourier series expansion of this function

sin ¿J 1 cos 2k<x0t
A z j

4F-1

’9 3. Detector character-
5,ics the form / = k[L/|.

lK RONIC DESIGN

Thus

I = w kUm (1 -|- m sin ßf)

1 _ o V cos 
*-1 4P—1

m (1 + m sin ßf)

cos 2kwJ
4F-1

sin ill cos 2£w0£
- 2m v
' 4P-1

We see that the purpose of detection 
has been accomplished: we obtain a cur­
rent with a component (1 + tn sin Q 
t), i.e., containing the modulating signal. 
In addition, the current contains many 
higher harmonics: even harmonics of the 
carrier with frequencies 2kcoo (first sum) 
and sidebands with frequencies 2kw0 
± & (second sum). The spectra of the 
modulated oscillation before and after 
detection are shown in Fig. 24.

Linear Detection
We have considered detection involv­

ing a detector characteristic in the form 
of a broken line (Figs. 21 or 23). A de­
tector with a characteristic of this kind 
is called "linear." It is naturally under­
stood that the term “linear” refers not to 
the characteristic of the detector as a 
whole, but only to the form of the 
branch of the characteristic on one side 
(Fig. 21) or on both sides (Fig. 23) of the 
break in the line.

Examining Fig. 21, we see that only a 
"linear” detector leaves the form of the 
envelope undistorted. To show how the 
form of the detector characteristics in­
fluences the result of detection, let us 
consider the detection of an am signal 
by a square-law detector.

Section 9 will be continued in the 
Dec. 10 issue of Electronic Design.

Fig. 24. Frequency spectra of modulated oscillation before 
and after detection.
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© SUBMINIATURE 13-DIGIT ENCODER for air­
borne or other limited space applications. Detailed speci­
fications in Bulletin 0858. SIZE: dia.xSY” long; Y"
dia. shaft, %” long. WEIGHT: 1Y lbs. OVERALL AC­
CURACY: ± 1Y quanta in 8192. READOUT RATE: 
Model A, nominally 10KC (50 microsecond pulse), 
max. of 100KC (5 microsecond pulse). Model B, max. 
of 200KC for element, 10KC for sequence. MAXIMUM 
ANGULAR SPEED OF ROTATION AT FULL ACCURACY: 
2 rpm (6 rpm at 12-digit accuracy). 10 rpm with 
temperature control.

© 4" DIA. 1 3-DIGIT ENCODER for general pur­
pose applications. Detailed specifications in Bulletin 
0958. SIZE: 4* OD with protrusions on one side x 7* 
long; Y” dia. shaft, 0.67” long. WEIGHT: 9J4 lbs. 
OVERALL ACCURACY: ± 1 quanta in 8192. READOUT 
RATE: 100 cps, max. MAXIMUM ANGULAR SPEED OF 
ROTATION AT FULL ACCURACY: 720 rpm; maximum 
rotation rate, 600 rpm.

© 6" DIA. 13-DIGIT ENCODER for general pur­
pose applications. Specifications in Bulletin 1058. SIZE: 
6X6ff dia. with protrusions x long; Yi dia. shaft, 
r long. WEIGHT: 11, lbs. OVERALL ACCURACY: ± 1 
quanta in 8192. READOUT RATE: 100 cps, max. MAX­
IMUM ANGULAR SPEED OF ROTATION AT FULL AC­
CURACY: 720 rpm (10 microsecond pulse).

Now from

Model A2.6SS13 
(Parallel readout)
Model B2.6SS13 
(Sequential readout)

Model A4DP13

Model A6DP13

aidwin
precision shaft angle analog-to-digital 
encoders in 5 standard models:

13, 16 and 18 digit /
photoelectric readout / reflected binary code*.

@ HIGH PRECISION 18-DIGIT ENCODER for 
radar or theodolite applications. Detailed specifications 
in Bulletin 1258. SIZE: 21” max. dia. x 8%” 
high. WEIGHT: 169 lbs. OVERALL ACCURACY: 
± 1 quanta in 262,1 H. READOUT RATE: 100 
cps, max. MAXIMUM ANGULAR SPEED OF 
ROTATION AT FULL ACCURACY: 25 rpm (10 
microsecond pulse).
*Encoders with decimal, trigonometric func­
tions and other nonlinear codes are also 
available. All disks are made on a special 
divided circle machine designed and built 
by Baldwin. Write for descriptive bulletins.

© 9” DIA. 16-DIGIT ENCODER precision unit 
for radar applications. Detailed specifications in Bulle­
tin 1158. SIZE: 9^ dia. with protrusions x 4%* high;

dia. shaft, 1Y” long. WEIGHT: 17Yi lbs. OVERALL 
ACCURACY: ± 1 quanta in 65,536. READOUT RATE: 
100 cps, max. MAXIMUM ANGULAR SPEED OF ROTATION 
AT FULL ACCURACY: 90 rpm (10 microsecond pulse)

Model A9SP16

Model A21SP18

Industrial Products Division
THE BALDWIN PIANO

1804 Gilbert Avenue. Cincinnati 2. Ohio
COMPANY
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The Robertshaw 500 System
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CIRCUITS

Tape Programmed -
Interchangeable Test Fixtures - 
Visual Display and/or Printout - 
Random Control Access -

REDUCE ELECTRONIC 
CHECKOUT TIME­
INCREASE RELIABILITY

The new Robertshaw 500 System shortens electronic instrumenta­
tion test time while assuring reliable checkout using semi-skilled 
personnel.
More than one million test combinations may be sequenced to cover 
virtually all checkout combinations. The test instrument is simply 
placed in the holding fixture and the "Start” button depressed. The 
ensuing operations are completely automatic and continue until test 
completion or an unacceptable test measurement is encountered. 
As the test cycle commences, a tape reader distributes instructions 
from a punched tape to operational control elements, which 1) 
control instrumentation, 2) set stimulation, 3) set high and low 
limits into the digital comparator, and 4) establish special holding 
fixture operations. Comparison of test measurements with pro­
grammed tolerances is performed by the digital comparator and the 
results presented in a visual GO,NO-GO display form. A printed 
numerical record of test results is also provided as a permanent log 
of system operation. Test versatility is afforded through use of 
various tapes and holding fixtures. Full technical information will 
be gladly provided upon request.

Field offices and sales representatives in principal cities.

AERONAUTICAL AND INSTRUMENT DIVISION

CONTROL« COMPANY ।

SANTA ANA FREEWAY AT EUCUD AVENUE • ANAHEIM. CALIFORNIA
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Interaction Between Signal and Noise in 
an Exponential Detector by A. D. Knya­
zev. EC 3/58, pp 11-20, 8 figs.

The author investigates the detection 
conditions, under which the interaction 
between two signals may be accom­
panied by the weaker signal, becoming 
reinforced in the presence of a strong un­
modulated or modulated noise. As a re­
sult, an improvement would be pro­
duced in the signal to noise ratio at the 
detector output. It is shown that for this 
purpose the amplitude characteristics of 
the detector must be a sharply rising one 
(for example, exponentially). Results of 
experiments are cited.

Increase in Useful Power of a Tuned 
Semiconductor Amplifier by Increasing 
Its Efficiency, Part II by L. S. Berman. RE 
3/58, pp 71-73, 5 figs., 1 table.

The first part of the article was pub­
lished in the November 1957 issue of 
Radiotekhnika. It was shown there that

Fig. 1. Diagram of selective amplifier. It 
represents essentially a modification of a 
double-triode amplifier with cathode follower.

by using an additional tank circuit, tunec 
to the third harmonic, it is possible t< u 
increase the efficiency of a semiconduc in^er
tor tuned amplifier from 74-75 per cen fon

to 85-87 per cent, and to increase the use a<
fui power by a factor of 2.1-2.2 (for equa n€ 

ictualdissipation power).
In this article it is shown that the ns 

of the second harmonic instead of tb 
third harmonic gives somewhat bette

¡elect!

results, and increases the efficiency t ,onfr< 
90-92 per cent. This is explained by th 58,
broader “valley” of the collector voltag The
during the time that the collector curren ar 

malyzflow, and also by the higher coefficiei 
of utilization of the collector voltage. 0 ;ra^e
the other hand, the maximum voltage i 
the collector is higher when the secom 
harmonic is used, compared with the us 
of the third harmonic.

Analytic Formulation of the Problem

ause 
umm; 
lignai;

To<
ary tl 
)lifier

Synthesis of Corrective Networks onfeqin
)n th<Linear Systems by V. G. Segalin. A

2/58, pp 148-161, 1 fig.
In spite of great progress made in th natch

iee Fi

- u c

o' (td)

Ur I ßb«T 
I
I___

Fig. 2. Simplified equivalent circuit of ^9 
It is assumed that the gain of each cathoc 
follower is unity, the cathode coupling of 
tubes is negligible, and the double I neW 
does not load the amplifier stage.

:'S.
rolto
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EIGHTEEN TRANSDUCTORS
LED THE BIG PARADE!

procedure for obtaining the optimumj

Sem and its generalized analytic expres-

uit, tune<
)ssible

Ictual application conditions.

¡elective Resistance Coupled Low Fre-

at bett(
IS A TRANSDUCTOR

oefficieiw^yzed- The double T network is pref-

ß--N0M2Q
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nency 
‘d by th 
r voltai

:«9.
folto

of Fig. 
i cathofl 
ng of 'a 
new4.

)i ( un- «C amplifier with double T network are

JOURNAL OF APPLIED CONTROL DEVICES THAT NEVER WEAR OUT
v-ntht is of linear electric networks with 
jmp( constants and linear automatic 
ontrc systems, the problem of the syn- 
hesis f correcting networks has not yet 
jeen f Uy developed. What is still to be 
lone ; the present time is:

An malytic formulation of the syn- 
hesis problem for correcting networks;

t j H/transfer function of the correcting sys-
— »«rl iic trpnprali'zprl nnalvtir pxnrpç-

ion;
formulation of recommendations on 

he choice of various correcting net-
1( corks, with allowance for the features of 
( he uncorrected portion of the system 

liconduc inder actual applications;
per cen formulation of recommendations on 

ie he advisability of using active correct- 
ia ng networks, also with allowance for the

e the us« 
lor equi

it the usi 
d of t«

Î
uency Amplifier as an Element of a 

ontrol System by Yu. G. Kochinev. AT
758, pp 355-359, 4 figs.
The dynamic properties of a selective

Itage. ojrable over the Wien bridge circuit be- 
ause less difficulty is involved in theoltage i» 

ie seco« 
h the usi’

lummation of the input and feedback
signals.

For Control Engineers Who Are Wearing Out Before Their Time

Some strip-plating friends of ours had to control 
currents flowing to eighteen anodes. To regulate the 
plating thickness, they had to sum the individual 
large (up to 7500 amperes d-c) currents, without 
interfering with the accurate metering of each one 
individually. Were they ever pleased to find that each 
of their eighteen Control transductors (which 
never wear out) would eliminate special metering, 
and would also drive a heavy duty overload relay . . . 
contribute its share of power to an a-c totalizing 
transformer... and permit instrumentation currents 
to be carried great distances to switchboard panels 
with proper safety isolation and no loss of accuracy. 
They said we could tell you, if you wanted more in­
formation, that they did away ivith shunts, too! Need 
more details?

A TRANSDUCTOR IS A TRANSDUCTOR

Truth is there are people who think we are saying “transducers” when we 
are saying “transductors.” ’Tisn’t so. Our Control transductors are simple 
saturable reactors which (oh, joy!) never need maintenance. We connect 
two Orthonol cores in series opposition, and run the bus bar, whose current 
we want to measure, through them (giving us, essentially, a one-turn 
control winding). Don’t even have to make a direct electrical connection— 
and we wind up with enough output for instrumentation, and plenty left 
over for feedback control. Try that on a transducer sometime. Or a shunt­
millivoltmeter, for that matter. Whatever you want to try it on, you can 
try us for full information first.

oblem

A DIVISION OF MAGNETICS. INC

Dept. ED-52, BUTLER, PENNSYLVANIA
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To obtain high selectivity, it is neces- 
lary that the open-loop gain of the am- 

0 )lifier be high and that the nonlinear and
irks am ^quency distortions be relatively low. 
lalin. A the other hand, the input and output 

mpedances of the feedback loop must be 
de in th Batched with the amplifier parameters, 

iee Figs. 1-3.

WE HAVE TROUBLE WITH LIFE TESTS
One of the fine technical magazines in which this Journal appears recently 
did a survey on reliability. They wrote us and asked how long our CONTROL 
transductors would last under certain conditions. It was sort of embarras­
sing. How can you run a life test on something that won’t wear out? You 
see, our transductors have no moving parts, no filaments to burn out, noth­
ing to replace or maintain. Bury them in the ground or install them in the 
corrosive atmosphere of a chlorine plant—it makes no difference. We told 
the editor what our problem was, and he said, “Hmmmm, I see.” Now we’re 
waiting to see what he’s going to say about this remarkable step forward 
in reliability. If you have to measure or record from 200 to 10,000 amperes 
with isolated meters, there's a world of information awaiting your inquiry. 
And it may give your maintenance man a break, too!

^O,I5,ko‘I3O

Oscillograms of the input and output 
s for two values of depth of feedback.
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AUTOMATIC CONTROL

STOCKED for immediate delivery

ARE NOW AVAILABLE FROM

MODEL UF-1O1

analyzed. A bridge circuit
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POWER OUTPUT

simulator can be coupled FEEDBACK

lator. The application of this method of attack to
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100

Statistical Analysis of Nonstationary Processes in 
Linear Systems by Using Inverse Simulating De­
vices by A. V. Solodov. AT 4/58, pp 312-324, 8

MOLDED TOROIDS 
Ind—5MH to 36H 
STOCKED for 
immediate delivery

PROMPT 
QUOTATIONS 
on stocked or 
special items 
address

UNCASED 
0 values^ '60 
Size: Mi" lit 
OD unlimited

Magnetic amplifiers, O««“* 
filters, transformers. 
transistorized power H

supply, all to I
customers H

specifications ■

PRINTED 
CIRCUIT 

TOROIDS
11505 Belmont, Kansas City 34, Mo. Phone SOuth 1-6314

ERIE, PENNSYLVANIA

M0S1 
ENGINEERING 
SAMPLES 
FURNISHED 
IN ONE WEEK

ize .662 OU
.312 H 

Larger sizes 
available

TYPICAL CHARACTERISTICS OF A 
2 USEC. BLILEY LOW LOSS LINE

14 db or 30 db 
to 16 ohm output 
.......... $425.00

to reduce loss 
into 100 ohm 
from 6 to 10 
db for conven-

an actual regu

50 watts from 
15 cps to 30 kc 
............  80 db

FREQUENCY RESPONSE
*0.5 db from 0.5 cps to 30 kc
*3 db from 0.03 cps to 70 kc

DYNAMIC RANGE.................. 110 db
OUTPUT IMPEDANCE......2, 4, 8, 16

and 450 ohms

Typical harmonic distortion at 1,000 cps is 0.003% 
in voltage at 50 watts.

Available for rack mounting at $5.00 additional.

The minimization of the least square error in 
a servo system, when the input signal is random 
and the system itself is nonstationary, involves 
considerable analytical difficulties. Simulation af­
fords the best approach to the subject, since a

REPRESENTATIVES
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Concerning One Type of AC Bridge with Auto­
matic Balancing by Two Parameters by V. Yu. 
Kneller. AT 2/58, pp 162-173. 7 figs.

AC bridges with automatic balancing of two 
parameters of a single arm are frequently used 
in automatic control. There are various versions 
of such bridges. The one discussed by the author 
is a bridge where the unbalanced voltage is re­
solved into two components by means of two 
phase-sensitive null indicators. Its outputs are 
amplified and control servomotors balance auto­
matically the bridge. The effect of coupling be­
tween the balancing networks and the effect of 
nonlinearity of the static characteristics of the 
bridge circuit on the stability of the system are

The sources of the Russian articles and their dates of issue follow the authors’ names. Here is the key to the names of the journals in which the articles originally appeared.

which is is possible to decouple the balancing 
circuits over a wide range of measured quanti­
ties.

titanate transducers 
level. Loss levels, 
terminations, range 
db compared to 35 
tional types.

Acoustic Journal (Akusticheskiy Zhurnal)
Automation and Telemechanics (Avtomatika i 
Telemekhanika)
Communications Journal (Vestnik Svyazi) 
Electrical Communications (Elektrosvyaz) 
Instruments and Experimental Techniques 
(Pribon i Tekhnika Eksperimenfa)
Journal of Technical Physics (Zhurnal Tekh- 
mcheskoy Fisiki)
Measurement Engineering (Izmentel'naya 
Tekhnika)
Radio
Radio Engineering (Radiotekhnika)
Radio Engineering and Electronics (Radiotekh­
nika i Elektronika)

For further information on:
• Filters
• Power Supplies
• Oscillators
• Power Amplifiers 

write for our free catalog D• Delay time: 2 usee.
• Type: double ended absorber
• Center frequency: 30 me.
• Termination. 500 ohms
• Capacity 385 mmf.
• Insertion loss to first reflected 

pulse: 5 db.
• Third time signal- down 30 db
• Delay time vaiiotion from —20 

to -F 60 C.: ±.01 usee.

Request Bulletin # 5 1 3 for details

This new series of solid ultrasonic 
delay lines, in range 2 to 50 mi­
croseconds, employes special barium

v.KLic 247 ON Ru^u-ajtKVlCE CARD 

ELECTRONIC DESIGN • November 26 1958

TOROTEL

FEATURING
LESS THAN 0.005% 
DISTORTION AT 
50 WATTS
110 DB DYNAMIC 
RANGE
50 WATTS OUTPUT 
FROM 15 CPS TO 
30 KC

Krohn-Hite 
COR PORATION 
580 MASSACHUSETTS AVENUE 
CAMBRIDGE 39. MASS.. U. < A

Krohn-Hi
POWER

F>50-22\ 
torotel'

LOW LOSS Solid 
Ultrasonic Delay^ 
Lines
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PLUG-IN UNITS
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from 
30 kc 
80 db

SOCKET TURRETS, 

TERMINAL TURRETS. 

TRANSISTOR TURRETS

30 kc 
70 kc 
10 db 
8, 16 
ohms 
30 db 
lutput 
>5.00

IIHI1IÜIIRMI

SOCKET TEST ADAPTOR, 

CHANGE ADAPTORS, 
EXTENDERS, ROTOPROBES 

AND TUBE BASE PLUGS

VECTOR ELECTRONIC COMPANY 
1100 FLOWER STREET, GLENDALE 1, CALIFORNIA 
TELEPHONE CHAPMAN 51076 
249 ON READER-SERVICE CARD

SPECIALISTS IN 
MAGNETIC MATERIALS

DYKOR CONTINUOUSLY VARIABLE DELAY LINES 
FfATURING-
• INFINITE RESOLUTION
• NO SLIDING CONTACTS
• LOWEST TEMPERATURE COEFFICIENT
• HIGHEST DELAY-TO-RISE TIME RATIO
• EXTREME ACCURACY .Ji
• GREATER VERSATILITY IN USE

in delays, shapes, sizes and terminal 
arrangements to suit your requirements.

DYKOR LUMPED-CONSTANT DELAY LINES 
FEATURING—
• HERMETICALLY SEALED, EPOXY-MOLDED 

OR OPEN CONSTRUCTION
e HIGHEST DELAY TO RISE TIME RATIO
• EXTREME ACCURACY „
• WIDE TEMPERATURE RANGE 
e LOWEST TEMPERATURE COEFFICIENT ___ _
e MEET ALL APPLICABLE MIL -«dflCw

SPECIFICATIONS i W1

Fig. 4. Illustrating the operating principle of the vac 
uum tube voltmeter.

ONIC DESIGN • November 26, 1958

t. >i., inetanapeii» / Inaiano 
248 ON READER-SERVICE CARD

Vector Electronics manufactures a complete 
line of structures for mounting circuitry easily, 

compactly and with good accessibility.
Vector experience and facilities guarantee 

delivery, performance and economical prices.

statistical problems has been somewhat limited in 
the past to special cases. Special circuits, called 
inverse circuits, are developed for a general 
analysis of such problems.

Prototype of a Diode Compensation Voltmeter 
by B M. Rabinovich and A. M. Fedorov. ME 
2/58, pp 74-76, 5 figs, 1 table.

The voltmeter is intended to measure between 
25 mv and 100 v at frequencies from 30 cps to 
300 me. It requires no calibration against stand­

reliability, minimum volume DYKOR 
Lumped-Constant and Continuously Variable 
Delay Lines . . . custom-crafted, quality units 
at the lowest possible price. Offering 
delays of from milli-microseconds to 
multi-milliseconds, precision-engineered 
DYKOR Delay Lines deliver proven 
long life and peak performance even under 
the most adverse conditions. Available

STRUCTURES 
FOR 

CIRCUITRY

Analysis of Quality and Synthesis of Automatic 
Control Systems with Time Lag by Fan-Chun- 
Wui. AT 3/58, pp 198-207, 18 figs.

The method of synthesis of correcting net­
works for servomechanisms, developed by Solo­
dovnikov, is extended to include systems with 
time delay. Curves are developed for the syn­
thesis of systems with time delay and for the 
analysis of their response. Several diagrams are 
plotted for the distortion function of the real 
frequency characteristic at various values of 
time delay.

DIGITRONICS CORP
Albertson Avenue, Albertson, t. I., N

un limatimi! 
iimimmfiBiisi 

A . I A à

Determination of the Parameters of a System 
from Experimental (Specified) Frequency Char­
acteristics by A. A. Kardashov and L. V. Karnyu- 
shin. AT 4/58, pp 334-345, 5 figs.

A method is proposed for determining the pa­
rameters of linear elements in automatic control 
systems. It is based on approximating these ele­
ments by means of experimental amplitude­
phase characteristics. Tentative values of the co­
efficients of the analytic expression for the am­
plitude-phase characteristics are obtained by in­
terpolation, and are subsequently refined by the 
least-squares method. The method proposed is 
applicable for all types of polynomials in the 
numerator and denominator of the transfer func­
tion. It gives sufficiently good results at slight­
rule accuracy. Illustrative examples are given.

/ I 
BBlil 
BBB11 
MBBi I

Thomas & Skinner’s Orthosil® 
Wound Cores are ideal for 
special applications and can be 
specially tested to customer re­
quirements prior to shipment.

These T&S Wound Cores meet 
and exceed customer require­
ments in respect to all magnetic 
characteristics.

Besides complete assurance of 
quality and specification con­
formity, T&S offers its highly 
qualified engineering assistance 
— based on more than 50 years 
of experience in the magnetic 
materials industry—to help you 
select the core best suited for any 
given application.

1 &S’s entire organization 
prides itself in anticqxating a cus­
tomer’s problems in advance and 
providing the correct engineering 
recommendations to prevent such 
problems from materializing.

'erman- it Magnets ¿p Magnetic Tapes 

om>nof ms ' and Wound Cores
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Write for 
Quota*«»* 
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DYKOR 
Catalog

IT'S DIGITRONICS, 
TOO, FOR DIGITAL 
HANDLING AND CON­
TROL SYSTEM DESIGN 
AND ENGINEERING!
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ard ac instruments. Its accuracy depends on the 
accuracy of the standard cell employed and on 
the resistances in dc circuits. See Fig. 4.

Measurement of Small Reflection Co-efficients 
over a Wide Frequency Range with the Aid of a 
T-Bridge by V. K. Para mono v, A. A. Metrikin, 
and N, A. Fel’d. EC 5/58, 7 figs, 1 table.

Description of a waveguide T-bridge, in­
tended for the measurement of small reflection 
coefficients (less than 1 to 1.5 per cent) at fre­
quencies from 3400 to 3900 me. The asymmetry 
of the double T-bridge and the turning off the 
standard terminal resistance of the bridge is car­
ried out during each change in frequency. The 
fundamental elements of the bridge, the proce­
dure of their adjustment, and the procedure of 
measurement with the bridge are described. See 
Figs. 5-7.

N0W...1 to 8(
polaroid expos» res
in ONE loading
with the newet t
BEATTIE
OSCILLOTRON!

DA DE13 relies on new
Proto-Circuits Division

for printed wiring prototypes

GLEN COVE, NEW YORK
PHONES I

Dage Television needed printed wiring prototypes — in a hurry. 
The project: the 1st Airborne Transistorized MIL Qualified 
TV System, for automatic, fully stabilized control of Photo 
Reconnaissance Cameras.
Dage’s choice: PROTO-CIRCUITS Division of PHOTOCIRCUITS. 
Only PHOTOCIRCUITS offers you such a complete, separate 
prototype facility. PROTO-CIRCUITS’ streamlined organization 
— from design through tooling —cuts paperwork and overhead to 
the bare minimum. You get fast service at low cost, whether you’re 
next door or across the country.
You get better prototypes, because PROTO-CIRCUITS uses the 
same highly refined production techniques utilized bv 
PHOTOCIRCUITS.
The transition from prototype to production is a smooth one, 
free from awkward, costly mistakes and misunderstandings. 
PHOTOCIRCUITS’ unique and unequalled production capacity 
assures a steady, on-time flow of boards, regardless of quantity. 
Dage made the logical choice — based on high quality, low cost, 
fast service. For the same reasons, you too should contact 
PROTO-CIRCUITS for your prototype needs. Write or call 
Department 1135 for full information today.

@ MM
C 0 » • 0 0 M

GLEN COVE 4-8000 FLUSHING 7-8100
CIRCLE 251 ON READER-SERVICE CARD

PHOCIRCO

Fig. 5. Block diagram of the measuring bridge. 1— 
signal generator, 2—decoupling attenuator, 3—direc­
tional coupler, 4—double T, 5—variable terminal load, 
6—waveguide switch, 7—measured element, 8—stand­
ard terminal load, 9—calibrating attenuators, 10—de­
tector head, 11—measuring amplifier with indicator.

LABORATORY recording of 
oscilloscope traces is far more 
efficient with this new camera.

Fig. 6. The 
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Key to the versatility of the new Beattie 
Oscillotron with a Polaroid back is the 
feather touch Multiple Exposure Posi 
tionmg Bar. Now you can get one-to one 
presentation or up to 10 exposures on a 

single frame—by a 
simple adjustment 
Other features f/1.9 
lens, shutter speed« 
from 1 sec. to 1/100 
sec., time, and bulb

This new Oscillotron 
camera fits the same 
periscope to which 
all other Beattie 
Oscillotron cameras 
are attached
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07--------------
W 3500

range. Abscissas—frequency me, ordinates—SWR.

Fig. 7. Detec-
tor head, 
vibrator, 
detector,

1—
2—
3—

short circuiting 
plunger, 4—
jumper. It is 
used to complete the dc circuit of the detector and
to adjust the Q of the resonant circuit and the form 
of the resonant curve.

Multiple Exposure Positioning Bar

formare information write fo
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FANSTEEL SERVICE SAVES TIME AND MONEY

MAGNETIC AMPLIFIERS
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In-Phase Band Short-Wave Antenna with Ape­
riodic Reflector by G. Z. Ayzenberg, V. D. Kuz­
netsov, and L. K. Olifln. EC 3/58, pp 21-28, 7

leattie
is the

Concerning a Magnetic Amplifier with Inductive 
Load, Connected through a Rectifier by L. V. Saf- 
ris. AT 3/58, pp 228-238, 18 figs, 2 tables.

It has already been established that the dura­
tion of a transient in a magnetic amplifier feed­
ing an inductive load through a rectifier is de­
termined by the time constant of the load, re­
gardless of the signal amplitude. This article 
provides an analysis for nonideal circuits.

.002 

.003 
005 
.007 
010'

Johnson pilot lights 
immediately available 
for original equipment 
or in-the-jield replacement!

IMMEDIATE 
DELIVERY 
ON THESE 
FIVE
MOST USED 
SIZES OF 
TANTALUM 
SHEET

•to one 
s on a

pplication 
or your free 
Catalog 75 )a

Dynamic Character of Rectangular Static Hyster­
esis Loops (Influence of Eddy Currents) by M. A. 
Rozenblat. AT 1/58, pp 75-84, 7 figs, 3 tables.

The author examines the influence of eddy 
currents on the form of the dynamic hysteresis 
loop, on the value of the differential permeabil­
ity and on the value of the dynamic coercive 
forces of cores with rectangular static hysteresis 
loops. Analytic expressions are derived for the 
dynamic hysteresis loop under sinusoidal varia­
tion of the conduction, under sinusoidal varia­
tion of the magnetic field intensity, and under 
reversal of magnetization of the core by de. Ex­
perimental data confirming the results of the cal­
culations are also cited.

nore 
era.

Choose your next group of panel 
indicators from E. F. Johnson’s 
“preferred” line—over 47 separate 
assemblies carefully selected from 
Johnson’s standard line by many of 
the nation’s top design and develop­
ment engineers. Available in a wide 
variety of types, these “preferred” 
units may be obtained from stock at 
parts distributors throughout the 
country for original equipment or 
m-the-field replacement. Write for 
your free copy of Johnson’s newest 
pilot light specification catalog — 
see how easy it is to select the right 
pilot light . . . fast!

.forni’ 

CARD

Choice of Most Suitable Dimensions and Design 
of Ferrite Antennas by B. I. Ryazanov. EC 2/58, 
pp 25-28, 4 figs, 1 table.

Formulas and graphs are given for the calcu­
lation of the effective height and the inductance 
of ferrite antennas with round cores. The effect 
of various quantities on the parameters of the 
antenna, including the effective height for a con­
stant inductance, are considered.

This is a continuation of a general article on 
the same type of antenna published by the 
authors in the January 1958 issue of Elektrosvyaz’. 
They give here the theoretical and experimental 
results, which make it possible to choose the di­
mensions of the aperiodic reflector. The direc­
tivity7 patterns of the antenna in the horizontal 
and vertical planes were examined theoretically 
and experimentally. Computation curves are 
given for the dependence of the directivity co­
efficient and the gain of the antenna on the wave­
length. The results of an experimental investiga­
tion of the matching of the antenna with the 
supply feeder, using a model, are given for a 
broad frequency band. Certain information on 
specific antennas is also given.

Available types in­
clude: continuous indica­
tion neon types; models 
for high and low voltage 
incandescent bulbs; 
standard or wide angle 
glass; and lucite jewels 
in clear, red, green, am­
ber, blue, or opal Spec* 
ials, including those 
meeting military specifi­
cations, also available 
in production quantities.

If you’re now working on new projects using tantalum 
or arc stepping up production schedules, let this Fan­
steel Service help save you time and money by giving 
you the flexibility of quick deliveries and lower inven­
tory costs.
MOLYBDENUM USERS get the same benefits from 
the Fansteel Molybdenum Sheet stock program.
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Call, wire or write for new 
price bulletin just released. 
Contains complete prices for / 
both tantalum stock items 1 
and special mill runs.

Select the right 
pilot light...fast! 
Campi, te pilot Lght 
cataloe 750a contains 
detail, specifications 
pnee' tnd technical 
data . everything
you ne d to select the 
bestur for your parti-

Writ, 
cooy 
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as requisitioning from our B y A J J 4 1
own stoc k room." I li.ifs 
what hundreds of firms 
say about the Fan steel
T antalum Sheet Stocking Service.
Delivery of Fansteel Tantalum Sheet from stock has 
helped many customers to accelerate research and de-

2011 Second Avo S.W. • Waseca, Minnesota 
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FANSTEEL METALLURGICAL CORPORATION
NORTH CHICAGO. ILLINOIS, USA
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Design of Quartz Crystal Oscillators

IF CERTAIN, physically reasonable assump­
tions are made, exact solutions for the be­

havior of three-pole quartz crystal oscillators 
can be deduced easily, in the general three pole 
circuit shown in Fig. 1 it is assumed that the 
feedback factor, Zi/(Zi-|-Z3) is large compared 
to the reciprocal of the tube amplification factor. 
The condition for oscillation is then given by

It is further assumed that in addition to the tube, 
the only energy dissipation takes place in the 
crystal which is used as one of the three imped­
ances. Linear operation and absence of transit 
time and other hf effects are also assumed.

The quartz crystal has its electrical properties 
represented by the equivalent circuit shown in 
Fig. 2. In this circuit the impedance Zs is taken 
as 

where Aw is the difference between the fre­
quency of oscillations and the series resonant 
frequency of the crystal.

If either Zi or Z2 represents the quartz crystal 
then the Pierce-Miller oscillator results. If the 
crystal is represented by Z3 and if Zi and Z2 are 
capacitances then the circuit is the Pierce- 
Colpitts circuit.

Choosing the quartz crystal as the impedance 
Zi, and letting Z2 be an inductance whose re­
actance is X2, then Z3 is a capacitance with re­
actance —A"3. Defining a parameter A through 

the frequency difference Aco is given by

Transconductance is given by

gm X2/(X3 - X2) = R,/(4A^Lt)
If Zi and Z2 are interchanged then the formulas 
given above apply if Xi is replaced by X2 and 
vice-versa.

When the Colpitts circuit is used and the 
capacitive reactances in the arms 1 and 2 are 
denoted by —Xi and —X2 respectively then a 

Table 1 Parameter Values

Keying 
Method

Demodulation 
Method a b c

Valid if the error 
in R is less than 
0.5 db for:

Frequency 
Shift

Envelope 2 0 2 all values of R

Synchronous 2.5 Vi 2 R>5db;p<0.04

Phase 
Reversal

Synchronous 3.55 Vi 1 R>2db;p<0.04

Amplitude Envelope, 
Threshold 
Value k = ’A

2 0 2 R>2db,p<0.25

Envelope, 
Threshold
Value opt. |F(R)|

1.9 % 2 R>3db;p<0.15

Synchronous 2.5 ’A 2 R>5db;p<0.04

parameter B is defined where

The frequency is given by

2AuLa = Xp - (B ± B2 - IL2)
and

X/ IL
2B (B ± B2 - IL2)

As indicated above, each of the expressions in­
volves a choice of sign. Since generally the 
oscillator will stabilize at the condition which 
requires the smaller value of gm, the plus sign 
is used.

In the original article both power dissipation 
in the quartz crystal and frequency stability of 
the oscillator with respect to parameter variation 
are considered. It is concluded that except at 
high frequencies (above 40 me) the Colpitts cir­
cuit is most useful.

Abstracted from an article by F. Rockstuhl, 
Telefunken Zeitung, Vol. 31, No. 119, April 1958, 
pp 50-58.

I N BINARY transmission the probability, p, 
■ that a signal will be received erroneously 
(i.e. a 1 as a 0 or vice versa) depends both on 
the signal to noise ratio and the methods of key­
ing and demodulation. It can be shown that 
phaseshift keying is the optimum binary trans­
mission method.

One general formula can be used to approxi­
mate the various curves which give p as a func­
tion of signal to noise ratio, R, under the assump­
tion of white noise and of equal probability for 
each binary element (p(0) = p(l) = 1/2). The 
formula has the form

\ alu 
cons 
nece 
recti 
mecl

If 
rent 
with 
sitivi 
direc 
vised

If 
lectoi 
circui



as

fi

^<wpnp6,

Operating

Temperature
from Sylvaniaof

Transistors

€C
CO

SYLVANIA
105

a . s- 
d n

uhi, 
958,

tion 
7 of 
tion 
t at 
cir-

roxi- 
unc- 
mp- 

’ for 
The

i li­
the 

lieh 
sign

i on 
key- 
that
ans-

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N.Y.
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e constants shown in Table 1 within the 
s indicated. Laboratory experiments con­
fie validity of the formula.
traded from an article by H. J. Held, 
ichtentechnische Zeitschrift, Vol. 11, No. 
ie 1958, pp 286-292.

OPTIMUM design of transistor amplifier 
stages with high transistor lifetime requires 

that the internal temperature be limited. Al­
though almost all transistor parameters are tem­
perature dependent (and can therefore be used 
to determine operating temperature) the sim­
plest relationship involves the residual currents 
at a pn junction which have the temperature 
dependence Io = A exp (—qV0/kT). Since the 
values of A and Vo differ from sample to sample, 
constant calibration at known temperatures is 
necessary if this relationship is to be used di­
rectly. This method also requires that elaborate 
mechanical switching arrangements be used.

If in place of the residual base-collector cur­
rent (with open emitter) the collector current 
with shorted emitter is used as shown, the sen­
sitivity of the measurement is increased and a 
direct reading (i.e. in deg C) circuit can be de­
vised. The accuracy of 0.5 C can be reached.

If Vi/VT (VT = kT/q) is small then the col­
lector current in the figure is related to the open 
circuit value by

By Making a portion of RB adjustable it is possi­
ble o match the temperature dependence of I2 
for arious samples (approximately). It is then 
(>nl\ necessary to calibrate at a given tempera­
tun and vary Kb to match the constant A in the 
'^p ssion for residual current.

A »stracted from an article by H. Beneking, 
Arc iv der Elektrischen Uebertragung, Vol. 11, 
^o. 12, December 1957, pp 504-508.

designed to give you this same 
reliability you’ve come to expect from 

Sylvania’s full line of NPN types

2N404
2N425
2N426
2N427
2N428

SWITCHING TRANSISTORS

Here is an important line of PNP switching transistors 
to complement Sylvania’s line of NPN types. Manufac­
turing techniques developed for producing high-tem­
perature stability in NPN types have been incorporated 
in these new PNP switching transistors. For designers 
this means the high reliability and stability synonymous 
with Sylvania NPN types, and permits circuit designs 
which take full advantage of the complementary aspects 
of NPN and PNP.

These transistors feature a new hermetically sealed 
inverted base TO-5 package which offers better heat 
dissipation to easily provide up to 150 mw at 25°C.

Electrical, mechanical, and environmental tests ap­
plied to these PNP transistors are in accordance with 
MIL-T-19500A.

9 8

TECHNICAL DATA

Type

VCB 

Volt«

VEB 

Volt«

VCE 

Volt«

'ab 

min
me

hFE 

Typical

Max. 
Dictipa- 
tion in 

MW

2N404 -25 -12 -24 40 50 120

2N425 -30 -20 -20 25 30 150

2N424 -30 -20 -18 3.0 40 150

2N427 -30 -20 -15 5.0 55 150

2N428 -30 -20 -12 10.0 80 150

Temperatur« rango -45° C to 4-85* C

LIGHTING • TELEVISION • RADIO • ELECTRONICS • PHOTOGRAPHY • ATOMIC ENERGY • CHEMISTRY-METALLURGY 
CIRCLE 255 ON READER-SERVICE CARD



MODERN PANEL COMPONENTS MEETINGS
Calendar of Events

FREE DATA SHEETS

CIRCLE 256 ON READER-SERVICE CARD

RAYTHEON Dept. 6120
Commercial Equip Div

You’ll make good use of 
these specs and mounting 
detai Is on Raytheon’s 
advanced line of precision- 
engineered mechanical 
components. Please write:

Raytheon:Waltham 54, Mass.

h Excellence 
' tn Electronics
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1-5 Annual Meeting, American Rocket Society, New York, 
N.Y.

1 5 ASME Annual Meeting, New York, N.Y.

2-4 3rd EIA Conference on Reliable Electrical Connec­
tions, Dallas, Tex.*

3-5 Eastern Joint Computer Conference, Philadelphia, Pa.*

3-5 2nd National Symposium on Global Communications, 
St. Petersburg Beach, Fla.*

3-5 American Inst, of Electrical Engineers, St. Petersburg, 
Fla.

4 5 Annual Conference Professional Group on Vehicular 
Communications (IRE), Chicago, III.*

7-10 Annual Meeting American Inst, of Chemical Engi­
neers, Cincinnati, Ohio

8-10 American Nuclear Society Meeting, Detroit, Mich.*

9-10 Conference on Learning Effectiveness, Philadelphia, 
Pa

9-11 Tenth Annual Technical Conference IRE Kansas City 
Section, Kansas City, Mo.

18-20 American Physical Soc, Los Angeles, Calif

26-31 Annual Meeting American Assoc, for Advancement 
of Science, Washington, D C.

* Indicates meetings described below.

3rd EIA Conference on Reliable Electrical Connec­
tions, Dec. 2-4

Statler-Hilton Hotel, Dallas, Tex. Manufacturing 
point-of-view as well as Government and Mili­
tary aspects will be covered. All types of elec­
trical connections will be considered including: 
(a) those which are out-of-sight and within 
(internal) component parts, such as connections 
inside capacitors, and (b) those which are ex­
posed (external) and parts of an electrical or 
electronic system.

One full day will be devoted to each of three 
general subjects: (1) Fixed connections (wrapped, 
soldered, crimped, and welded); (2) sliding and

Typical 
Waveguide 

Setup

INSERTION LOSS TEST S

where less accuracy is needed 

Single Channel Insertion loss Test Set 
write for Application Notes TT I

Weinschel Engineering
10503 Metropolitan Avenue, Kensington, Maryland
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CHART LISTS THE CHARACTERISTICS 
FOR 34 STANDARD GRADES OF

HIGH 
PRESSURE 
PLASTIC 
LAMINATES

WRITE for your 
copy of this Farlite 
catalog containing 
the handy refer­
ence chart. It’s 
FREE!

This handy chart lists the grades, mechani­
cal and electrical properties, and suggested 
uses for Farlite standard paper and fabric 
base laminates. If your requirements de­
mand special grades, Farlite engineers will 
be happy to work with you to dt velop 
laminates to suit your individual needs-

PLASTICS DIVISION

FARLEY LOETSCHER MFG. CO.
DUBUQUE, IOWA
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j; connections (such as encountered in po- 
□eters, rheostats, switches, and the like); 
t) connect-disconnect connections (plugs 
oks).
ittempt will be made to cover all the 
of the foregoing subjects, such as (1) 
of materials being joined together; (2)

Is and equipment used to join them; (3)meth
mat< ds and processes used to protect the con-
necti» is; (4) effects of usage or environments of 
the finished parts or systems on the electrical 
connections, and (5) servicing or maintenance 
aspects of the parts or systems.

For information, write W. O. Richards, 224 
Cedar St., Syracuse 3, N.Y.

Eastern Joint Computer Conference, Dec. 3-5

Bellevue-Stratford Hotel, Philadelphia, Pa. 
Sessions to be presented: Reliability and com­
ponents; Computer technology (Part 1—Present 
research, Part 2—Speculation on future); Organ­
ization and processing information; Design tech­
niques; New computers.

2nd National Symposium on Global Communica­
tions,'Dec. 3-5

Colonial Inn and the Desert Ranch, St. Peters­
burg Beach, Fla. Jointly sponsored by IRE 
Prof. Group on Communications Systems and 
MEE, Communications Div. Technical program 
to include 60 papers covering latest advances in 
radio and wire communications; data link sys­
tems; spectrum utilization, conservation, and 
administration; system reliability; application and 
utilization of military and civil systems. Fifty- 
four leading manufacturers of communications 
equipment will exhibit their latest problems. 
Further information may be obtained from Mr. 
Thomas F. Thompson, Jr., Chairman Registra­
tion Committee, Florida Power Corp., P.O. Box 
4042, St. Petersburg, Fla.

Annual Conference Professional Group on Vehicu­
lar Communications, Dec. 4-5

Hotel Sherman, Chicago, Ill. Fifteen papers to 
be pr sented and nearly 20 leading manufac­
turer )f two-way radio and accessory equipment 
will exhibiting.

Ame

She) 
tist< 
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can Nuclear Society Meeting, Dec. 8-10

fon-CadiIlac Hotel. Leading nuclear scien- 
nd engineers to discuss the most recent 

energy concepts—including a package 
r for use in outer space.

NEW BENDIX MS-R ENVIRONMENT RESISTING ELECTRICAL CONNECTOR

Now available and approved in com­
plete conformance with MIL-C-5015D.

This new connector answers the demand from the 
aircraft industry for a shorter, lighter and more 
reliable environment resisting connector. T his con­
nector will inactivate practical^ all other M.S types 
and the Military has assigned a new class letter R to 
insure incorporation of this better connector in all 
new designs.

An important reliability feature of the new MS-R 
connector is an “O” ring at the main coupling joint 
which provides for the best possible sealing and more 
positive inter-facial compression and assures complete 
performance compatibility among all approx ed MS-R 
connectors. Establishment of the MS-R connector as 
the “universal” military connector is testimony to 
the record of previous MS environmental resistant 
connectors using resilient inserts as pioneered by this 
Division. In the Bendix* connector, wire sealing is 
accomplished by an exclusive slippery rubber grom­
met which permits convenient wire threading and 
grommet travel over wire bundles.

Write for more complete information on this latest 
addition to the ever-growing family of Bendix elec­
trical connectors. *««««.€

SCINTILLA DIVISION
SIDNEY, NEW YORK

Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y. Canadian Affiliate: Aviation Electric Ltd., 200 Laurentien Blvd.. Montreal 9, Quebec.

FACTORY BRANCH OFFICES:
117 E. Providencia Ave.. Burbank. Calif. • Paterson Building, 18038 Mack Ave., Detroit 24, Mich. • 545 Cedar Lane, Teaneck, N.J. • 5906 North Port Washington Rd., Milwaukee 17. Wise. 
Hulman Building, 120 W. Second St., Dayton 2 Ohio • 260^ Inwood Road, Dallas 19, Texas • 8425 First Ave , South, Seattle 8, Washington • 1701 “K" Street N.W , Washington 6, D. C
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TABER INSTRUMENT CORPORATION
Section 161 107 Goundry St. North Tonawanda, N. Y.
Telephone: LUdlow 8900 TWX - TON 277

HAVE A SPECIAL PROBLEM? 
TALK WITH TABER ENGINEERS. =

MODEL 208G Transistor Hydraulic Valve Drive. Ambient Temper­
ature —50* C to -f- 50° C, power output 150 mw, input signal 5V rms, 
input impedance 3000 ohms, output 10V DC, load impedance 2000 
ohms CT., power supply + 12V @ 20 ma, —12V @ 20 ma, switching 
input 6.3V rms @ 10 ma, 40 G’s @ 60 cps.
MODEL 198S for High Temperatures, 90 db open loop gain plug-in 
amplifier, 3 db to 60 db closed loop gain, —60° C to + 125° C ' 1% 
gain stability ( + 5% @ + 150° C) 1 meg input impedance, output 
5.0V rms across 50 K ohms, 40 G’s at 60 cps, x W x 2^", 
weight 1.8 ozs.
MODEL 214G, A.C. Error Amplifier for Printed Circuit Resolvers, 
up to 120 db closed loop gain, open loop gain over IO9, noise under 
0.1 microvolts at 2 ohms. 5 V rms output, for carriers 50 cps to 20 KC, 
P/z" x SVi" x 7", weight 15 ozs.

. . . Write for Literature and Prices . . .

CIRCLE 261 ON READER-SERVICE CARD
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Engin«er«*EE, ME, Physicists

PROFESSIONAL CHALLENGE 
AWAITS YOU AT ANY POINT 
ALONG THE RF SPECTRUM

At General Electric’s Light Military Electronics Department

By designing across the entire elec­
tromagnetic spectrum, Light Mili­
tary displays diversification that is 
unique in the industry.

It takes a versatile engineer to 
answer the challenge projected by 
this type of diversity —one who can 
move freely across his discipline, 
exposing himself to unfamiliar 
problems and exploring new ideas 
with colleagues in the advanced

areas of electronics.
But equally important, Light 

Military’s diversity demonstrates a 
characteristic of high significance 
to engineers seeking long-term fu­
tures — stability.

A unique combination of these 
two factors — diversity and stability 
— provides the formula for unusu­
ally rewarding careers at Light 
Military Electronics Department.

We are particularly intirested in talking to people capable of 
circuit design and systems analysis in the following fields:

POLARIS MISSILE GUIDANCE - ELECTRONIC COUNTERMEASURES PROGRAMS 
- SURVEILLANCE & FIRE CONTROL RADAR - DIGITAL TECHNIQUES - DISPLAY 
DEVICES - NAVIGATION EQUIPMENTS - MICROWAVE DEVICES - TRANSISTOR 
TECHNIQUES - RELIABILITY

Also Mechanical Engineers interested in the following fields: 
ELECTRONIC PACKAGING - SHOCK & VIBRATION - EQUIPMENT CONFIGURA­
TION - HEAT TRANSFER - MECHANISMS

Also Openings in ADMINISTRATIVE ENGINEERING — TECHNICAL WRITING

TRANSISTOR 
CIRCUIT 

DESIGNERS...
WHAT IS 

YOUR GOAL??
IF... you would like to work on 
new commercial projects, as well as 
military, involving semi-conductor, 
transistor and related circuitry . . .

IF . . • you're looking for a forward­
looking management that are engi­
neers themselves—and a real oppor­
tunity to learn because you have ac­
cess to all phases of design . . .

IF • • • you want to get in on the 
ground floor with a growing leader of 
transistorized and semi-conductor 
products where management positions 
are within easy reach . . .

IF • • . you want to work for a com­
pany offering all fringe benefits in­
cluding insurance, paid holidays, va­
cations . . .

ESC Corporation, one of America's 
fastest growing engineer-man 
aged electronics manufacturers, 
offers both a challenging position 
in design and development and a 
chance to share in its growing 
profit-sharing plan. You can work 
under supervision or assume 
responsibility for these vital ESC 
projects:

Audio and Video Filters 
Delay Lines

Core Matrices 
Magnetic Shift Registers

A minimum of 3 years general ex 
perience is required with 1 year of 
pulse techniques preferred. In 
addition to an excellent salary 
commensurate with ability, you’ll 
receive all company-paid benefits 
Write or telephone in confi 
dence to-

IF... you want to be sure of job 
security and settle in a country area 
with quick access to New York City 
facilities . . .

IF... you want to work in a mod­
ern plant, with streamlined facilities 
for research, design and develop­
ment . . .

U S citizenship preferred not required

CONTACT MR. MOSKOWITZ
Zone___ State-

Degree (s).

I am particularly interested in the following

(U S citizenship required) 66-SU

Forward your resume in confidence, or simply fill out and mail this coupon.

Mr. Richard C. Kimm 
General Electric Company 
Light Military Electronics Department 
French Road, Utica, N Y.

I am interested <n professional career opportunities at Light Military.

Name.

Home Address
City.

Phone

Year (s) Received

technical areas:

ELECTRONIC RESEARCH 
ASSOCIATES. INC.

67 FACTORY PLACE • CEDAR GROVE. N J 
CEnter 9-3000

Plants: Nutley, N. J. - Cedar Grove, N J. 
Santa Monica, Cal.

CIRCLE 552 ON READER-SERVICE CARD

MR RAY GRASSI

534 BERGEN BOULEVARD 
PALISADES PARK. N J 

Windsor 7-0400

elf

CIRCLE 555 ON READER-SERVICE ARD
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DATA PROCESSING ENGINEERS

Positions also available in:

Phoenix-Ariz Riverside, Calif
write

4501 Augusta Blvd., Chicago 51, III.

MOTOROLA
CIRCLE 553 ON READER-SERVICE CARD
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Mr. L. B. Wrenn Dept. J 
MOTOROLA, INC.

Research and Development ENGINEERS

NEW)
career

opportunities
with

MOTOROLA
in Chicago

Here is opportunity unlimited for men 
who like challenges and the rewards that go with 
accomplishment. Grow right along with dynamic 2-way 
radio communications, or work on important assign­
ments from the armed forces.

You’ll enjoy working at Motorola in well-instru­
mented laboratories, with men of the highest technical 
competence. Many liberal employee benefits, including 
an attractive profit sharing plan.

Living in one of Chicago’s beautiful suburbs, you 
can choose from endless social, cultural and educa­
tional activities the year round.

MILITARY 
POSITIONS OPEN

• 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

CIVILIAN
POSITIONS OPEN

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

CIRCLE 551 ON READER-SERVICE CARD
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ENGINEERING
UNLIMITED
AT ONE OF THE WORLD'S MOST

SUCCESSFUL CORPORATIONS

NEW Engineering-Research Center
at Dayton, Ohio

with exceptional stability

COMPUTER ENGINEERS

Senior Systems Analysts—Require Senior Systems Analysts 
with strong theoretical and design knowledge in the electronic 
engineering field including familiarity with electronic and 
electro-mechanical digital machines. Should possess minimum of 
3 years’ experience with commercial application digital data 
processing equipment, however, would consider experience with 
scientific or defense application systems. Operational experience 
with a large data processing system is a distinct asset.
Will be required to analyse and direct product improvement 
on large general purpose computer or small special purpose 
desk computer series. Advanced degree desired.

Senior Circuit Designers—Experienced in the design, 
development and analysis of transistorized computer circuits. 
Familiar with the application of magnetic cores to computer high­
speed memory design. Growth opportunities involving 
decision making, concerning reliability, cost and component 
selection are offered. Advanced degree desired.

Senior Circuit and Logical Designers—Similar 
experience and duties as noted for Senior Circuit Designer, 
plus evaluation and de-bugging arithmatic and control 
areas of computer systems. Advanced degree desired.

Senior Electronic Design Engineers—Experienced 
in development of logical design using standard computer 
elements, must also evaluate and design transistorized circuits 
including voltage regulated power supplies and circuitry 
related to decimal to binary coding. This data processing 
system is concerned with bank automation.

SEND RÉSUMÉ TO:
Mr. K. K. Ross
Professional Personnel Section C, 
The National Cash Register Co.
Dayton 9, Ohio
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Englehard Industries, Inc...............................

Fansteel Metallurgical Corp. . 
Farley & Loetscher Plastics Dis 
Farr Co..........................................  
Filtors, Inc....................................  
Fischer Special Mfg. Co............  
Ford Instrument Co., Inc. . . .

Garrett 
General 
General 
General 
General 
General 
General 
General

78
57
86
30
60
73
79
79
92

78
62
89
74

101
64

108
77
56
74
14

108
17

103
106
76
48
95
71

75
94
63
88
67
10
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with IO times previous accuracy!

New -hp- 425A Microvolt-Am meter

Minute de potentials, difference 
voltages, nulls

Resistances from milliohms to 
10 megmegohms* Voltages in plants, seed'

Use with Esterline-Angus, other 
recorders



Advertiser

IOS

106

100

RANGE

109

100 109

INPUT

46-4

write for details

106

SPECIFICATIONS
MICROVOLT-AMMETER

0 to 1 v fot full scale reading, adjustable.Output:Voltage Range
105Output Impedance: 10 ohms, shunted by 000 .hm potentiometer.

Div. 56-57NoiseCurrent Range Systran Corp.
Drift

Input Impedance
Dimensions

Net 20 lbs
seeds 100

S. Gasket Co.

101

Weinschel Engineering 6 Mfg. Corp 106

TRONIC DESIGN

Johnson, E. F. 1
Jonathan Mfg. (

Taber Instrument Corp. . . . 
Technology Instrument Corp. 
Telecomputing Corp. . . . . . 
Texas Instruments, Inc. . . 
Thomas & Skinner, Inc. . . . 
Tolie Deutschmann Corp 
Torotei, Inc..............................  
Transistor Electronics Corp.

Spectron: 
Sprague 
Statham 
Sylvania 
Sylvania

ic Plating Co., Inc..........................
Electric Co.......................................
Instruments, Inc...............................
Electric Products, Electronic Div.

your bench

Sanders Associates, Inc. .
Simpson Electric Co. .
Slip Ring Co. of America
Sola Electric Co...............

I T & T, Components Div. . . 
Illinois Condenser Co............... 
Industrial Electronic Engineers 
International Resistance Co.

Kav Electric Co. 
Kennedy & Co.. 
Kester Solder < '< 
Kin Tel ............ 
Krohn-IIit< ( orp

Very careful engineering, including heavy filtering against 
ac signals and substitution of a unique photoelectric chop­
per for the conventional mechanical vibrator, has resulted 
in performance heretofore unobtainable. The long-term 
drift of the 425 A is less than 2^v and internal noise is less 
than 0.2 »v.

Cabinet Mount: Z'A" wide, ll'A" high, 14 
deep.

Radio Corp, of America .............................
Radio Corp, of America, Semiconductor &

Materials Div...............................................
Radio Frequency Laboratories, Inc.............
Raytheon Mfg. Co., Semiconductor Div. . .
Raytheon Mfg. Co., Mechanical Components 
Reeves-Hoffman ............................................  
Robertshaw-Fulton Controls Co...................
Rome Cable Corp............................................

Phelps Dodge Copper Products .
Philco Corp., Lansdale Tube Div.
Photocircuits Corp..........................
Potter Co.........................................
Potter Instrument Co....................
Pyrofilm Resistor Co., Inc............Call your -hp- representative now for demonstration

Leach Corp .
Lenz Electrical Mfg
Lord Mfg. Co...........

Dota subject to change without notice Prices f o.b. factory.

Varian Associates ...........................
Vector Electronic Co......................
Vemistat Div., Perkin-Elmer Corp.

$500 00.
hp- 425AR (rack mount) $505.00.
hp- 425A (cabinet) $500.00.

Magnetic Research Corp...............
Magnetics, Inc...............................
Martin Co.......................................
Micamold Electronics Mfg. Corp 
Microwave Associates, Inc  
Minneapolis-Honeywell . .
Motorola. Inc...................................

Accuracy 
AMPLIFIER

The all-new -hp- 425A Microvolt-Ammeter will 
provide engineers, physicists, chemists and physiological 
scientists with one compact, direct-reading instrument 
measuring minute voltages and currents with speed, sim­
plicity and 10 times the sensitivity of the complex equip­
ment arrays prtv iously required.

HEWLETT-PACKARD COMPANY
4882 K PAGE MILL ROAL • PALO ALTO, CALIFORNIA, U.S.A.

Cable “HEWPACK" • DAvenport 5 4451 
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

Frequency Range
Gain:

Conservative electrically, Model 425A includes every con­
ceivable assurance of safety, accuracy and dependability. 
For example, momentary overloads of 1,000 volts cause no 
damage; and the new pickup probe is specially designed 
to minimize thermocouple and triboelectric effects. The 
meter provides constant polarity indication

de fo 0.2 cps 

100 0^0 maximum

The new -hp- 425A also may be used to measure a wide 
range of resistances. Milliohms may be measured by using 
a battery and series resistor as a constant current source. 
Higher resistances may be measured with higher voltages; 
a 100 volt supply allows the 425A to measure accurately 
up to 10 megmegohms.

Weight 
Price:

6, 52-53

90, 101

i Electric Products, Equipment 
(Inc.) .....................................Less than 0.2 Uy rms referred >o input.

After 15 minute warm up, less than ±2 gy per 
hour referred to the >nput.

115 v ± 10 v, 230 ± 20 y, 60 cps. 40 watts.

Positive and negative voltages from 10 gs full 
scale to 1 v full scale in an eleven step, 1, 3, 
1J seauence.

Positive ind negative currents from 10 yye 
full scale to 3 ma full scale in an eighteen step, 
1-3-10 sequence.

Voltage Ranges: 1 megohm —5%.
Current Ranges: Depends on range, 1 megohm 
to 9 33 ohm.

CIRCLE 262 ON READER-SERVICE CARD
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RCA FIELD OFFICES

West

Harrison, N. J.Electron Tube Division

RCA 110c picture tubes are available in quantity to meet your production 
schedule. RCA can also supply you with the horizontal and vertical deflection 
tubes for 110 -deflection systems. For further information, 
call your RCA Field Representative.

6355 E. Washington Blvd 
Los Angeles 22. Calif. 
RAymond 3-8361

Suite 1154 
Merchandise Mart Plaza 
Chicago 54, Illinois 
WHiteholl 4-2900

Women’s tastes favor the “slim...trim-’ look. And manufacturers of TV sets 
who never underestimate the power of the American woman are designing for 
lighter-weight, slimmer TV cabinets. They’re doing it by specifying RCA 110 
picture tubes—commercially available in 17"-, 21"-, and 24"-types.

RCA’s “straight” electron-gun is designed to minimize deflection distortion— 
and eliminates the need for an ion-trap magnet. Inches shorter in length than 
90°-deflection types having the same size faceplate, RCA 110°-deflection picture 
tubes with super-aluminizing produce bright, high-contrast pictures.

East : 744 Brood Street
Nework 2, New Jersey 
HUmboldt 5-3900

give your TV set designs the new look!
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