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EXCELLENT ELECTRICAL PROPERTIES 
—High surface and volume resistivities, 
high dielectric strength and good 
high frequency characteristics.

SUPERIOR ARC RESISTANCE—Arc 
resistance of more than 360 sec. makes 
FLUOROPLY superior in high voltage and 
high humidity applications.

ZERO WATER ABSORPTION— 
FLUOROPLY's special fluorocarbon plastic 
base eliminates the problems of water 
absorption and humidity surface leakage.

Los Angeles:
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Chicago:
664 N. Michigan Ave. 

SUperior 7-8054
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NEW IRC LAMINATE Staff

Editor Edward E. Grazda

H. Hubelbank 
M. Monstream 
G. Adashko 
D. Thornton 
Brenner 
Nadell

Art Director 
Asst. Art Director

Now electronic designers can forget about the performance 
limitations that have restricted the use of foil-clad plastic 
laminates under severe temperature, moisture and elec­
trical conditions.

Production Manager 
Asst. Production Manager 

Business Manager 
Circulation Manager

In FLUOROPLY Laminate Type F, IRC has succeeded in 
bonding copper foil to a plastic base with superior insu­
lating qualities and unsurpassed resistance to heat and 
moisture. This base, a special fluorocarbon plastic, offers a 
combination of properties not found in any other laminate. 
Because it absorbs no water, it also solves the problem of 
humidity and surface leakage. FLUOROPLY offers all this 
at a low cost for the advantages provided.

Advertising Sales Manager
Bryce Gray, Jr.

FLUOROPLY is now available in 12" x 12" sheets with 
copper on one or both sides. Standard thicknesses are 
.031" to for the base, 1, 2, 3, 5 and 7 oz. for copper 
foil. Special thicknesses can be supplied. Write today 
for complete details.

Insulated Composition Resistors • 
Deposited Carbon Precistors • 
Power Resistors • Voltmeter Multi* 
pliers • Ultra HF and Hi-Voltage 
Resistors • Attenuators

U/iwwt tk, Cuiuut i
Low Wattage Wire Wounds • 
Resistance Strips and Discs • 
Selenium Rectifiers and Diodes • 
Hermetic Sealing Terminals • Insu­
lated Chokes • Precision Wire 
Wounds • Potentiometers

SEND FOR TECHNICAL DATA BULLETIN

INTERNATIONAL RESISTANCE CO.,o.pi. 265,401 N. Broad St., Phila. 8, Pa. In Canada; International Resistance Co., Ltd.«Toronto, Licensee
CIRCLE 1 ON READER-SERVICE CARD FOR MORE INFORMATION

Subscription Policy
ELECTRONIC DESIGN is circulated only to qualified 
electronic design engineers of U. S. manufacturing 
companies, industrial consultants, and government 
agencies.
If design for manufacturing is your responsibility 
you qualify for subscription without charge provide*! 
you send us the following information on your 
company’s letter head: Your name and engineering 
title, your company's main products, and descrip­
tion of your design duties. The letter must be 
signed by you personally. Any address changes for 
old subscribers necessitates a restatement of these 
qualifications.
Subscription rate for nonqualified subscribers 
$12 00 for 1 year only.
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Up here
Only the Best is Reliable Enough

G-V Thermal Time Delay Relays have won the confidence 
of the country’s major manufacturers of aircraft and air­
borne electronic equipment. More than a quarter million 
of them are now giving dependable service in over 500 
different applications.

Timings of 1/10 to 300 Seconds
Precision of operation, unobtainable 
elsewhere, is made possible by the 
G-V design. Hermetic sealing, field 
adjustability and temperature com­
pensation make closer settings and 
accurate repeatability inherent in G-V 
Thermal Time Delay operation.

A well-qualified G-V representative is 
ready to serve you. Write for com­
plete data.

G-V CONTROLS INC
18 Hollywood Plaza, East Orange, N. J.

CIRCLE 2 ON READER-SERVICE CARD FOR MORE INFORMATION



NEW PNP

SILICON Thou Shalt Not Steal

TRANSISTORS

now available

PLaza 9-3900

CIRCLE 3 ON READER-SERVICE CARD FOR MORE INFORMATION

Actual 
Size

NEW TOM’ 589 Fifth Ave.

welded — hermetically sealed

ELECTRONIC DESIGN . June 15, 1 57

NEWTON, MASS.: 150 California St. • DEcatur 2-7177

RAYTHEON SILICON TRANSISTOR 
TESTS INCLUDE:
• Life — conducted at 135 C and 50 mW 

dissipation
• Temperature Cycling — 116°C (Steam at 

10 lbs. gauge) and minus 6O°C
• Temperature Aging — 100 hours at 160°C
• Acceleration — 5000 G centrifuge
• Shock — 500 G

• temperature range: minus 65 C to plus 160 C
• low cutoff current

CHICAGO 9501 Grand Ave, Franklin Park • TUxedo 9-5400 

LOS ANGELES: 5236 Santa Monica Blvd. • NOrmandy 5-4221

> 2N329 -
> 2N33O

We are all glory hounds and braggarts to an (J 
tent. We seem obliged to resort to such behavior tl 
glean a bit of needed approval from our colleaguefl 
We freely “borrow” another’s ideas in coming ufl 
with recommendations and solutions to problems« 
Free trade seems the rule in communicating fat til 
ideas, etc. But as a matter of personal integrityfl 
shouldn’t we acknowledge that the ideas were pr 1 
posing or propounding were originated by another« 
We must respect and credit the ownership of n| 
tellectual property—ideas and discoveries—accord« 
ing to Rudolph Kompfner of Bell Telephone Labi 
if we expect to perpetuate cooperation and continfc 
ued teamwork. If we persist in stealing another« 
property he will keep it locked in his skull.

At this point, your editor must state that thl 
ideas in this editorial were taken from a paper oil 
Teamwork in Research" by Mr. Kompfner appeal 

ing in the Proceedings of the 1957 National Con« 
ference on Aeronautical Electronics. Next to pickinfl 
the team, the establishment of the right spirit* fl 
climate is the most important aspect of successful« 
teamwork according to Kompfner. He asks antfl 
observes:

“. . . Is it recognized, even if only subconsciously« 
that the most important pieces of property are ideafl 
and discoveries? And human nature being as it is« 
it is only too natural to covet this property, to fightH 
for it, to rob it, just as in days past we coveted “reafl 
estate, ” gold, women.

"This matter of intellectual honesty cannot bfl 
overemphasized; on it rests the success of any teamfl 
work. . . . Once the climate of scrupulous intellecfl 
tual honesty has been established, people will bl 
found only too willing to contribute their ideas andl 
thoughts as they are formed, and only thus can wl 
have completely free and unhampered exchange oil 
ideas. And if there is one thing that furthers thl 
creation of good ideas, sound thoughts and frequent] 
discoveries, it is other people’s ideas, thoughts an I 
discoveries.”

Are we giving the other fellow his due? Those in 
authority, particularly group leaders, must be ex­
tremely careful to recognize even the smallest intel­
lectual contribution of others. Kompfner feels that 
it is better to ascribe to others ideas one had oneself 
if there is the slightest doubt. In the absence of 
copyrights, etc., there is probably no legal san tion 
that can be applied us for appropriating ano* iers 
ideas as our own. This shouldn’t prevent us ii the 
slightest from crediting others for their cont; ibu- 
tion.—JAL

designed for automation
0.200" pin circle dia. — ideal for printed circuits

» Raytheon-perfected Fusion-Alloy process means extreme 
reliability — less than one open in 800,000 hourst

new high Beta type

- lowest noise factor of any make silicon transistor

Silicon and Germanium Diodes and Transistors • Silicon Rectifiers

¡based on 20,000,000 hours of Raytheon fusion-alloy transistor life tests

RAYTHEON NEW HIGH TEMPERATURE SILICON TRANSISTORS

Typ« Replaces
Reverse Current at—20V*

Beta
Base 

Resistance 
ohms

Collector 
Resistance 

kilohms

Noise 
Factor 

db(max.)

Collector 
Capacity 

MMf

Alpha Freq. 
Cutoff 

KCCollector 
mA

Emitter 
mA

2N327 CK790 0.005 0.005 14 1200 500 30 35 200

2N32S CK791 0.005 0.005 25 1400 500 30 35 350

2N329 0.005 0.005 50 1500 500 30 35 500

2N330 CK793 0.005 0.005 18 1300 500 15 35 250
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Engineering Review

Disc-Loaded Torsional Delay Line

A new method for slowing down torsional waves 
has resulted in 25 times greater delay per unit 
length. The conventional method for delaying a tor­
sional wave consisted of a uniform brass rod through 
which the signal was fed by a torsional transducer. 
This resulted in a delay of about 4.5 psec per cm of 
the rod’s length. This velocity is greatly decreased 
in the new delay line by the use of disc loading, in 
which the rod is composed of alternate large and 
small diameter sections.

A delay line of this type, which consists essentially 
of a series of equally spaced discs along a smaller 
diameter axial rod, is a low-pass filter for torsional 
waves whose cut-off frequency decreases with in-

A succession of discs placed along the length of a brass 
rod has greatly increased the delaying power of this 
torsional delay line. The signal, which is fed into the line 
by a torsional transducer, is delayed as much as 114 
psec per cm by the difference in diameter between the 
discs and rod.

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

crease in diameter, thickness, or spacing of the discs. 
To obtain high cut-off frequencies therefore, small 
dimensions are necessary; the delay for a given 
length increases roughly as the square of the ratio 
between disc and rod diameters. Large delays at 
reasonable operating frequencies thus require small 
diameter rods and precise machining.

Two such delay lines, machined from solid brass 
rods, were developed and studied at Bell Telephone 
Laboratories, N.Y. One had diameters for disc and 
rod of 0.180 in. and 0.045 in. (4 to 1); the second had 
diameters of 0.220 in. and 0.044 in. (5 to 1). The cut­
off frequency for these lines was about 50 kc, and a 
frequency of 32 kc was employed to check the char­
acteristics of the lines. Low frequency torsional 
transducers were designed for the tests. Produced 
from barium-lead-calcium titanate, one was a split 
tube type 3.14 cm long and 0.255 cm in diameter, 
while a second dumbell or disc-loaded type, analo­
gous to the line itself, was 1.43 cm long. These 
transducers were soldered to the ends of the brass 
delay lines.

The delays were measured by first determining 
the delays in the transducers themselves and then 
subtracting this value from the total delay of the 
line-transducer assembly. For the 4-to-l line, with 
0.020 in. discs and spaces and a total length of 2-1/2 
in., the delay was 43 psec per cm with an insertion 
loss of 1.7 db. Bandwith was 4.6 kc, determined by 
the transducers. The delay in the 5-to-l line with 
0.015 in. discs and spaces and a total length of 3 in. 
was 114 psec per centimeter, the insertion loss about 
1 db, and the bandwidth 6.3 kc. Compared to the 
torsional wave delay in a brass rod of uniform di­
ameter, the 5-to-l disc-loaded line offers a 25-fold 
improvement in delay time.

(I “?

Missile Test Tower: A test base for the Atlas inter­
continental missile is revealed here in a night photo­
graph taken at the Sycamore Canyon test site near San 
Diego, Calif. The base, situated in a remote section of 
a military reservation, is one of three where the Air 
Force’s ballistic missile is tested by the Convair Division 
of General Dynamics Corp. Component testing is con­
ducted at a fourth facility, on Point Loma in San Diego. 
Captive testing of the missile’s systems and rocket en­
gines are carried out both at Sycamore and at Edwards 
Rocket Base, Calif.
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HERMETICALLY SEALED silicon cell is mounted on a standard stud assembly for ease in mounting to almost 
any type of heat sink. The selected heat sink may be either forced-air or liquid-cooled as desired by the 
user. Positive contact on both sides provide efficient heat transfer.

New G-E silicon cell provides more output, 
greater flexibility for large DC power

A new power-sized silicon rectifier is now 
available from the General Electric Com­
pany with cell ratings up to 140 amperes. 
In the field of electronics there are many 
types of applications such as filament power 
supplies, and power supplies for computers, 
radar, etc., for which this will be ideally 
suitable. It offers the advantages of light­
weight, small size, high efficiency, and 
higher operating temperature as compared 
to other types of semiconductor rectifiers.

The basic part of the G-E silicon rectifier 
is the cell enclosure as shown in the cut­
away view above. The specially processed 
silicon wafer is enclosed in a hermetically 
sealed package of ceramic and welded ferni 
steel. This same construction has been ade­
quately field tested in 4 years of success­
ful performance totalling over 35,000 KW 
of our high-power germanium rectifier com­
ponents.

The package is intimately bonded to a

BRAZED STEEL 
CERAMIC BOND

WELDED SEAM

ACTUAL SIZE view shows G-E silicon rectifier cell 
hermetically sealed to better protect the silicon 
wafer from moisture or other contaminants.

threaded stud to provide a simple yet 
thermally efficient method of mounting 
the rectifier assembly to a proper heat sink 
(see fig. 1163340). Because of this design, 
it is now possible to obtain an effective 
heat transfer junction on single-plate type 
cooling fin.

Complete application information is 
available through your local G-E Appara­
tus Office or check coupon for bulletin 
GET-2689.

Packs 2.2 hp in
General Electric combination 
d-c motor-tachometer unit 
has high power in small space, 
plus extremely fast response
This General Electric d-c motor-tachom­
eter combines—in one compact, space-sav­
ing unit—great power and extra-fast re­
sponse to control signals. It’s a natural 
choice for automatic machines that are 
subject to rapid acceleration, frequent 
starts, stops, reversals, and widely fluctu­
ating loads.

For example, the 200-volt model shown 
is less than 15 inches long and only 5.16 
inches in diameter. Yet it delivers 2.2 
horsepower, when externally cooled, to

GENERAL® ELECTRIC



GENERAL ELECTRIC COMPONENTS 

FOR ELECTRONIC MANUFACTURERS

5.16-in. diameter For your design problems . . .

drive a ground radar antenna in a missile 
guidance system. In this case, the motor 
moves the radar antenna up or down, 
clockwise or counterclockwise, fast or slow, 
depending on the missile’s track and speed.

The motor’s speed of response is such 
that, at no load, it reaches 63 per cent of 
its rated speed of 5500 rpm in only .014 
seconds from standstill. When blower- 
cooled, it delivers 2.65 Ib-ft of torque 
throughout the entire shaft-speed range 
from standstill to 4500 rpm. Stall torque 
is 10 Ib-ft.

This motor can be supplied with or with­
out shaft-coupled tachometer-generator 
that is used for feedback control signals.

Available in two frame sizes, the motor 
features all-angle operation, can be powered 
by any d-c control power supply, and is 
applicable to practically any servo system. 
For more details on your application, see 
your nearest Apparatus Sales Office.

General Electric energy storage capacitors 
supply minimum inductance or low-cost joules
To meet the increasing needs of the elec­
tronics industry, General Electric has ex­
panded its line of energy storage and dis­
charge capacitors to include a new low 
inductance model. Shown at right in the 
photo the new unit is rated at 100 kv .25 
uf, and will ring at 2.5 me. The inherent 
low inductance of this unit means such 
advantages as maximum energy transfer 
to low inductance loads, extremely steep 
current rise, and simpler “crowbar” cir­
cuitry.

The existing standard type of G-E energy 
storage capacitor (shown at left in photo) 
is rated at 20 kv 7.5 uf and will ring at 200 
kc. This standard model offers maximum 
joules at lowest cost.

BOTH CUSTOM DESIGNED AND 
STANDARD RATINGS AVAILABLE

Both models are available either in stand­
ard ratings or custom designed for your 
circuit problem. The standard model has 
applications in atomic energy research proj­
ects, photographic equipment, discharge 
welders, and several other energy storage 
uses.

The low inductance model has similar 
applications, and is ideal in high frequency 
pulse circuits where an optimum rise time 
is essential. The use of Pyranol* imprég­
nant in all energy storage units provides a 
relatively small, lightweight, stable capaci­
tor which has a life consistent with the 
application involved.

CONSULT G-E CAPACITOR EXPERTS

POWER-PACKED Gen^bkEIectrlf motor-tachom­
eter-generator set features high power, small 
size, fast response. Model shown4—rated 2.2 hp, 
5500 rpm, 200 volts d-c, with Qpss B insulation— 
measures under 15 inches in length, only 5.16 
inches in diameter.

General Electric invites you to discuss your 
application needs for energy storage units 
with capacitor specialists like Doug Warner 
who is shown in the photo.

With more than 20 years of G-E elec­
tronics experience, Doug probably will be 
able to come up with ideas that will solve 
your particular circuit problems. His recent 
paper, “The Application of Large Capaci­
tors for Use in Energy Storage Banks,” is 
available now. Simply write for Capacitor 
Facts No. 4, GET-2698. Additional infor­
mation on Energy Storage and Discharge 
Capacitors from 2000 to 6000 volts, may 
be obtained by writing for Bulletin GEC- 
1357.
*Registered trade-mark of General Electric Co.

GENERAL ELECTRIC COMPANY, APPARATUS SALES DIVISION, SECTION A667-37, I
SCHENECTADY 5, NEW YORK |

Please send me the following:
\/ forjeference only X for planning immediate project
□ GEC-1357—Energy storage capacitors
□ GET-2689—High-current silicon rectifiers
□ GET-2698 —Capacitor Facts No. 4 i

For information on other products, contact your nearest G-E Apparatus Salos Office. |
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SERIES-TRIP
Over-current sensing and cir­
cuit interruption take place in 
the protected circuit. Breaker 
may also serve as the equip­
ment power switch.

SHUNT-TRIP
Permits remote tripping 
through appropriate circuit- 
dosing contacts in remote- 
control or safety devices.

RELAY-TRIP
Provides c separate control 
circuit through the coil termi­
nals; this circuit may be at a 
higher or lower voltage.

versati I ity. ..

CALIBRATING-TAP
Permits control of two circuits, 
with tripping in response to 
overloads in main circuit only.

DUAL-RATING
Protects equipment capable 
of operating on either of two 
input voltages. The breaker 
has two current ratings, one 
overload coil.

HEINEMANN CIRCUIT BREAKERS PERFORM
ROLES IN CONTROL AS WELL

Because a single hydraulic-magnetic circuit breaker 
can be used to handle the functions of several sepa­
rate components, Heinemann may be able to help 
you reduce equipment wiring complexity and asso­
ciated production costs.

In addition to the special forms shown above, 
Heinemann circuit breakers are available—to your 
specifications—in standard, odd or fractional current

HEINEMANN

AUXILIARY CONTACTS
Miniature snap-action switch 
mechanically coupled to the 
breaker permits control of 
remote indicators, alarms, etc.

A VARIETY OF
AS PROTECTIVE FUNCTIONS

ratings . . . with instantaneous tripping action or a 
selection of time-delayed responses.

Only Heinemann can give you this kind of spe­
cialized service in equipment-matched protection 
and control.

Complete information is available in the useful 

'Circuit Breaker Engineering Guide”, Bulletin 201. 

It’s yours for the asking.

The Atom-Smashing Race

Shortly after the announcement by the Russia ns 
of the successful testing of a 10 billion electron-volt 
synchrotron, the Midwestern University Research 
Association (MURA) announced their developm nt 
of a synchrotron several times more powerful. The 
Russians, however, have the lead at the present as 
far as an operating synchrotron is concerned.

Both the MURA synchrotron and the Brook­
haven National Laboratory synchrotron have yet to 
be completed. The latter is a 25 billion ev machine, 
which makes available an energy of 6 billion ev 
upon collision of the protons with a stationary tar­
get. When the Brookhaven synchrotron is com­
pleted, it will be more powerful than that presently 
operated by the Russians, but only half as powerful 
as another 50 billion ev synchrotron on which the 
Russians have begun development.

The MURA synchrotron will surpass all other 
synchrotrons proposed or in operation by making 
available 30 billion ev of energy upon collision. The 
synchrotron will operate on the principle of head-on 
collosion; that is, two beams of protons capable of 
producing 15 billion ev each will travel in opposite 
directions on a collision course. The head-on prin­
ciple makes available the same amount of energy 
as a single-beam synchrotron ten miles in circum­
ference.

The construction of the MURA synchrotron is 
being assisted by the IBM 704, which permits the 
most efficient design to be used in the construction 
without the need for expensive working models. 
Although Russia is reported to have a generous 
supply of scientists, which most likely has given 
them their present lead in operational synchrotrons, 
yet it is predicted that their lack of computers simi­
lar to ours may keep them behind in future develop­
ments.

A Cat’s Eye View of Mars

A light amplifier called the Cat Eye will be used 
to investigate canals on the planet Mars as well as 
other phenomena that have long concerned astrono­
mers. The light amplifier, which grew out of a 
research program of the Air Research and Develop­
ment Command, can see a scene at night and re­
produce it with daylight brightness when even the 
human eye can see nothing. Research work on Cat 
Eye transducers was conducted for ARDC by 
Westinghouse Corp, and RCA.

Conventional photographs of planets and other 
heavenly bodies taken with even the best telescopes 
suffer from jitters. Jitter is caused by tremors of air 
masses in the earth’s atmosphere which affect t ie

ELECTRONIC DESIGN • June 15, 19i7

, «i™««»™ ,
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solution of distant objects such as planets and 
,alaxies, because light is deflected first in one di- 

r ction and then in another. This shimmer causes 
»holographs to blur, since conventional photo- 
vaphic techniques require exposures of several 
?conds for Mars, and even longer periods for more 
/ stant planets or the stars. The Cat Eye will reduce 
exposure time by a factor of 16,000, resulting in 
n ore revealing photographs of planets by eliminat- 
ii i this blurring.

The Cat Eye contains a transducer which collects 
and converts photons much more efficiently than 
the human eye. It is especialy sensitive in the red 
and near infrared portions of the spectrum, which 
are most suitable for observations of planets. Plans 
are being made to make further use of the light 
amplifier as part of reconnaissance systems which 
take aerial pictures at night.

High V, Low Amp: Electrostatic generators are ex­
periencing a revival as the obvious source for high 
potential de, where moderately little current is needed. 
A de Overpotential Test Set has been developed for 
such purposes by the Societe Anonyme Des Machines 
Electrostatiques. The portable tester uses a Felici elec­
trostatic generator controlled by feedback circuits. 
Characteristics are as follows: Voltage adjustable from 
1 to 50,000 v; maximum current of 0.5 ma; regulation of 
0.5 v; stability of 3 v at full voltage, and voltage drift 
of 0.1 per cent per hour?^

The device has been designed for testing genera­
tors windings, and it is particularly suited for the 
n easurement of very small leakage currents in circuits 
F aving high capacities. The tester is equipped with 
s ¡elded cables, 3 range precision microammeter, 
v eighs 100 lb and measures 24 x 23 x 9 in.

AS SMALL AS 3/4 x 3/4" x 13/8 
AS LIGHT AS 11/4 OUNCES

CHAN. 
# FRIQ. IMF. 100K 

P/N a. w. SIZI WT.

1 400 cp». $60001 ±7'6% 14 x 1'6 x 2'4 H 4 ox. 1
2 560 cpt. $60002 ±7'6% 14 x 1'6 x 2'4 H 4 oz
3 730 cps. S60003 ±7'6% 14 x 1'6 x 2% H 4 oz.
4 960 cps. 560004 ±76% 14 x l'6x 2'4 H 4 oz. »
5 1300 cps. 560005 ±7'6% 14 x 1'6 x 2'6 H 4 oz.
6 1700 cps. 5-60006 ±76% 14x 1'6 x 2% H 4 oz.
7 2300 cps. 560007 ±7'6% 14 x 14 x Hi H 1'4 oz.
H 3 KC 560008 ±7'6% 14 x 14 x Ili H 1 '4 oz.
» 3.9 KC 560009 ±7’6% 14 x 14 x Hi H 1'4oi.

10 5.4 KC 560010 ±7'6% 14 x 14 x Hi H 1'4oz.
11 7.35 KC S-60011 ±7'6% 14 x 14 x Hi H 1'4 oz.
12 10.5 KC 560012 ±7'6% 14 x 14 x Hi H 1'4 oz
13 14.5 KC 560013 ±7'6% 14 x 14 x Hi H l'4oz
14 22 KC $60014 ±7'6% 14 x 14 x Hi H 1'4oz.
15 30 KC $60015 ±7'6% 14 x 14 x Hi H 1'4 oz.
16 40 KC $60016 ±7'6% 14 x 14 x Hi H l'4oz.
17 52.5 KC S-60017 ±7'6% 14 x 14 x Hi H 1'4 oi.
18 70 KC $60018 ±7'6% 14 x 14 x Hi H 1'4 oi.
A 22 KC $60019 ±15% 14 x 14 x Hi H 1'4 oi.
8 30 KC $60020 ±15% 14 x 14 x Hi H 1'4 oi
C 40 KC $60021 ±15% 14 x 14 x Hi H 1'4 oi
D 52.5 KC $60022 ±15% 14 x 14 x Hi H 1'4 oi.
I 70 KC $60023 ±15% 14 x % x Hi H 1'4 oi.

DIVISION *720 MISSION STREET »SOUTH PASADENA,

■HUB
CIECIE 7 ON EEADEE-SEEVICE CASO FOE MOEE INFOEMATION

Designed and tested to specification #mil-t 26985
Supplied in two principal case sizes:
1. For RDB channels 1 through 6, case size is 

% x 1V2 x 2/4 inches high; weight: 4 ounces.
2. For channels 7 and up, case size is % inches 

square and 1% inches high; weight: 1/4 ounces.
These cases are generally equipped with a 4-pin 
plug to match the small Winchester socket.
ATTENUATION CHARACTERISTICS
Impedance: 100 K ohms in and out.
Insertion loss: less than 6 db.
At ± 7.5% band width is less than 3 db.
At ± 25% band width is greater than 15 db.
At 1.75 f attenuation is 40 db or more.
At .57 f attenuation is 40 db or more.

Now at a new address: 10 Pelham Parkway, Pelham, N.Y. PEIham 8-5002

•RYAN P2MI
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Rack mount models also available for ground applications, with capacities of 24 
48 and 72 channels. Power: 115 V AC, 60 cps.

MODEL RJ 1 2
(U.S. PATENT PENDING)

Airborne models available in 2, 4, 8 and 12 channels for use with any thermocouples 
specified. Size: 3" x S’/j" x 4%". Weight: 1 % lbs. Power: 28V DC, 15 Watts.

ARNOUX CORPORATION

ELECTRONIC DESIGN • June 15, 1957

Get the facts . . . write for APPLICATION NOTE RJ1001, a frank analysis and compart 
son of the three common reference junction techniques
For more about the Arnoux RJ, ask for Bulletin 400.

Electron Storage Vault: A low inductance capacitor 
for energy storage, built by General Electric Co., is 
shown at right. The unit is rated at 100 kv, 0.25 |if, 
and has a ringing frequency of 2.5 me. The existing 
standard type of energy storage capacitor, shown at 
left, is rated 20 kv, 7.5 uf, and has a ringing frequen / 
of 200 Kc.

Now accepted in most of the nation's missile and aircraft flight test programs, the ARNOUX 
“HOT" REFERENCE JUNCTION is fast superseding ice baths and bridge compensating net­
works in airborne applications.
Comparative data prove the Arnoux RJ contributes up to 10 F less error, under severe envi­
ronmental conditions, than other commonly used techniques. Moreover, it requires no servic­
ing prior to flight, and operates indefinitely without attention of any kind.
Regulation of the nominal 250 F junction temperature is within ± % F, at constant ambient. 
Environmental ambient variations of — 65 to +200 F cause less than ± 2 F total drift of 
the nominal. Maximum spread between junctions is 1 F. MIL E-5272A vibration and accelera­
tion cause negligible error.
Operation of the RJ is simple. Thermocouple leads are soldered to the SPECIAL RED AN IN­
PUT CONNECTOR containing pins of thermocouple alloy. Copper output and power leads are 
soldered to the STANDARD AN OUTPUT CONNECTOR. Special conversion tables for 250 F 
junction correction are furnished.

me 
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Flying Spot Microscope
A technique used as a substitute for human vi on 

in microscope studies, allows precision analyses l ad 
measurements of approximately one million parti­
cles per second. The system makes possible studies 
which were previously difficult due to human error 
and the spectral and other limitations of the eye

The microscope incorporates standard and con­
ventional microscope optics, but the light source 
instead of being the usual evenly illuminated plane, 
is a rapidly moving spot of light. This spot rapidly 
scans a regular pattern of sequential lines. Varia­
tions in light transmissions of the scanned speci­
mens are converted into electrical signals and dis­
played on a monitor as an enlarged image of the 
microscope specimen.

It was pointed out by Allen B. DuMont Labora­
tories, who developed the technique, that the elec­
tronic form of the information lends itself to com­
puter analysis. Demonstrations of the technique in­
cluded its applications as a counter for biological 
and industrial studies of microscopic matter; as a 
microdensitometer for measuring the optical dens­
ity of blood cells and other microscopic biological 
material; and as a spectrophotometer for measuring 
optical density of microscopic material at specific 
spectral wavelengths.

THERMOCOUPLE MEASUREMENTS

ELIMINATE THE “UNKNOWN” ERROR FROM YOUR
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‘Canadian Pat. 523,390; 
British Pat. 734.583; 
U S Patent Pendins — 
All Rights Reserved

Electronic Cop

As a result of having 10 firemen 
killed and 27 injured during the past 
five years because of traffic accidents, 
the City of Baltimore is now installing 
a pilot system of emergency vehicle 
traffic radio control (EL-TEC). The 
system allows emergency vehicles

ice cars, fire trucks and

These service-proven, extra rugged E-I hermetic 
seals are the answer to the grueling environments 
encountered in today’s military and commercial seal 
applications. Practically indestructible, E-I 
compression seals provide maximum immunity to 
shock, vibration and variations in temperature.

A Division of 
Philips Electronics, Inc.

rasonics Keeps Milk Fresh

A method of preserving milk by 
t<ing ultrasonic waves is described 
a long the new development projects 
o the National Research Develop- 
n nt Corp., England. Pasteurized 
n k is treated with ultrasonic waves, 
poured into polythene bags and 
qi ckly frozen in a brine bath. The 
in hod has been developed in Britain 
b\ the National Institute for Research 
in Dairying with financial support 
from the N.R.D.C. The frozen milk 
can be stored for at least a year with­
out deterioration. Two British firms are 
expected to go into production soon.

Silicon Carbide—1200 F

Operation of a silicon carbide recti­
fier at temperatures up to 1200 F has 
been announced by General Electric 
Research Lab. Currents of several 
amperes were rectified with usable 
efficiency, but it was added that the 
practical future of the compound in 
rectifiers and other solid-state devices 
will depend on progress in the prepa­
ration of the highly stable but stub­
born materials. The problem lies in 
achieving purity. This essential for 
semiconductor devices is more easily 
obtained when using a single element, 
but it becomes exceedingly difficult 
when employing compounds.

It was emphasized that the silicon 
carbide rectifier is still in laboratory 
development and that the announce­
ment was made simply to affirm the 
scientific fact that solid-state rectifica­
tion has been observed in the range of 
temperatures from —100 to ¿-1200 F.

ambulances to control traffic lights 
from their dashboards Developed by 
Electronic Protection life., Melrose 
Park, Ill., the radio control device is 
exl cted to substantially reduce the 
number of accidents between emer­
gen y and privately owned vehicles.

DOMESTIC

EXPORT

Fast. Economical. Experience-Proven 
Solutions to Your Sealing Problems!

Complete "on the Spot" Engineering Service 
e j Coast-to-Coast, in Canada and Overseas

Large Strategically-Located Staff Provides. 
Engineering Service When You Need It! Ou"
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Detachable Fire Control System

The Douglas F4D Skyray, newest 
operational Navy fleet interceptor, will 
have a barrel-shaped fire control sys­
tem designed to be housed almost < n- 
tirely in its nose section. The cylin­
drically packaged unit consists of the 
AN/APQ-50 radar, the Aero 5B cc n-

Automatic Navigator 
Studies Jet Stream

Precise navigation is an important 
requirement for scientific exploration 
of the fast-flowing layer of air, called 
the “jet stream" which flows from west 
to east at altitudes of 35 to 40 thou­
sand ft above the earth. The AN/ 
APN-67 automatic navigator, devel­
oped by the Ryan Aeronautical Co. 
and the Navy’s Bureau of Aeronautics, 
will help pursue this jet stream.

Frequently used by east-bound jet 
aircraft for “free rides,’ the jet stream 
is a seasonal phenomenon of shifting 
habits. The Navy research program 
will probe the velocities, directions, 
altitudes and other characteristics of 
this body of air, using the electronic 
navigator to better determine its 
nature and correlate it with weather 
data.

An advanced system of high speed 
navigation, the APN-67 is also being 
used by the Navy in Project Magnet, 
which measures the direction and in­
tensity of the earth’s magnetic field, 
and Expedition Deepfreeze, in con­
nection with polar explorations during 
the International Geophysical Year.
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According to a recent ASA news 
letter, Russia has solved the problem 
of deviates from their program of 
standards by punishing such noncon­
formists with a prison sentence. Rus­
sia has 9000 standards, contrasting 
sharply with the 1700 American stand­
ards which are industry-made and 
completely voluntary. Some of Mex­
ico’s latest standards are for table 
wines; Israel’s concern is peanuts; 
Japan, pliers; Russia and satellite 
countries, machines and machine 
tools; diagnostic X-ray tubes.

111^1^41

switches

of operations when

assemblies-solenoid
or cabled with com

ponents assembled to the unit where required
Tamper-Proof Knee

and unusual units
switches which are

THE

You name it . . . DAVEN either makes it, or can make 
it.” This has been proven time and time again ... and 
m the process DAVEN has produced some of the most 
complex switches and switching devices ever made, 
Switcheswith any number of positions-any number of 
poles—available in almost any type of material: ceramic, 
phenolic, glass base epoxy (GSG), r/ielamme, mica . . . 
available as hand-operated units—or low or high speed

shown in the DAVEN Switch Catalog.
Write for this catalog-or, if what you need is a 

distinct departure, send DAVEN your blueprints and full 
details. The switch catalog is just a starting point, as 
far as DAVEN is concerned, in handling your switch 
requirements.

only DAVEN has the patented, 
Action Rotor.

Aside from these distinctive 
DAVEN has over 3000 standard

switches. Life in the millions 
necessary.

DAVEN also produces switch 
operated-and completely wired
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m \ be pulled completely from the 
n< 1 of the aircraft for accessibility. 
D< elopment and production of the 
sys em has been accomplished by the 

stinghouse air arm division, with 
th< issistance of the Naval Air Devel­
opment Center and the Naval Re- 
search Labs. Each of the unit’s subas­
semblies are designed in the form of 
hinged pellets that may be lowered in­
dependently of the others. As well as 
allowing reductions in maintenance 
problems, the over-all design provides 
important savings in space and weight.

Parallel Reactors for High Amp

Paralleling reactors have been de­
signed to insure equal distribution of 
current loads to germanium rectifier 
junctions operating in parallel. Their 
development makes possible very 
heavy current installations of germa­
nium rectifiers formerly limited by the 
difficulty of matching junctions. No 
derating of junctions is required when 
they are incorporated in a circuit, since 
they force each junction to share an 
equal current load. Heat failure of 
junctions and overload due to unbal­
anced forward conduction is greatly 
reduced, according to the manufac­
turer, International Rectifier Corp, of 
1521 E. Grand Avenue, El Segundo, 
Calif.

32-Pound Crystal Grown

Chemists at the Army Engineers’ 
Research and Development Labora­
tories, Fort Belvoir, Va., proudly re­
port that the thallium chloride crystal 
which they have been busily growing 
has a weight of 32 lb. The crystal will 
provide means of measuring high en­
ergy electrons, X-rays, mesons and 
other atomic components produced by 
the Synchrotron at the California In­
stitute of Technology, ^articles are di- 
rected against the end sufrace of the 
crystal and absorbed. Their energies 
are then converted to emitted light 
call< d Cerenkov radiation, which can 
he i icasured quantitively. The crystal 
rne; -ures 7 in. long and 6 in. in diam.
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Botter Thing* for Better Living 

. . . through Chemistry

LATEST PROPERTY AND APPLICATION DATA ON

TEFLON*
■

NEWStotrafluoroothylono 
rosin*

Electrical and thermal properties of TEFLON resins 
expand operating limits of electronic components

with and without a vacuum-deposited layer of 
aluminum. (Capacitors by Balco Research 
Laboratories, Inc., Newark, N. J.; films by 
Dilectrix Corporation, Farmingdale, L. I., N. Y.)

High-temperature capacitors using thin di­
electric films of TEFLON are rated for a tem­
perature range of —70°C. to 4-200°C. Shown 
are films of metallized TEFLON Vfe mil thick,

Typical properties of Du Pont TEFLON* tetrafluoroethylene resins
Dielectric strength, 

short time, 80 mils. . .400-500 v/mil 
5-12 mils 1000-2000 v/mil 
0.25 mils . . . .4000 v/mil

Flammability................non-flammable
Chemical resistance 

inert to nearly all chemicals

Dielectric constant
60 to 3 x 109 cycles 

Power factor,
60 to 3 x 109 cycles 

Volume resistivity . . . . 
Surface resistivity, 

100% rel. hum. . . . 
Specific gravity........

2.1

............ 0.0003
>1019 ohm-cm

>1017 ohms
.. . .2.1 -2.2

Coeff. of friction. 
Water absorption 
Tensile strength, 

73° F...........
170° F................

Shear strength . . 
Flexural strength,

.............0.04
0.01% ASTM

2,250 psi
1,100 psi
3,800 psi

73 F.. did not break in standard test

TEFLON®
is a registered trademark...
TEFLON is the registered trademark for 
Du Pont tetrafluoroethylene resins, and 
should not be used as an adjective to 
describe any other product or any com­
ponent part; nor may this registered 
trademark be used in whole, or in part, 
as a trade name for any product.

SEND FOR 
INFORMATION

For additional property 
and application data on 
Du Pont Teflon tetra­
fluoroethylene resins, 
mail this coupon.

Many electronic components can be 
redesigned to take advantage of the 
unique properties of Teflon tetra­
fluoroethylene resins. Major directions 
are toward higher temperature limits 
and miniaturization.

The capacitors illustrate this trend. 
Because of the high dielectric strength 
of Teflon, the insulation can be made 
extremely thin. More plate area can be 
wound into a given space, so that the 
capacitor packs a greater charge. 
Teflon has superior arc resistance. 
After exposure to an arc, regardless of 
time of exposure, no carbonized con­
ducting path will form. In addition, the 
dielectric constant of Teflon is flat 
with respect to frequency and tempera­
ture over the very wide measured range.

Teflon tetrafluoroethylene resins 
are rated for use to 260° C. The thin 
conductors commonly used in minia­
turized components can operate hotter, 
at higher current ratings. Reliability of 
parts subject to damage by overloads 
or surges can often be raised to new 
levels by using Teflon. Due to its low 
power factor, energy losses are mini­
mum even at ultra-high frequencies.
TAPES MADE OF "TEFLON" can be obtained 
in a wide range of thicknesses. The tapes 
are smooth and flexible and extremely 
tough. They can be used in motors, gen­
erators and transformers for insulation 
and coil wrapping. High-temperature 
cable and wire are now being wound with 
these tapes. Cementable tapes and tapes 
with pressure-sensitive adhesive backings 
are available.

«
• The brief run-down of properties of 
Du Pont Teflon tetrafluoroethylene resins 
at left will give you a few pertinent facts 
about Teflon. To learn more about physi­
cal, chemical and structural characteristics, 
and the interesting ways that other design­
ers have used Teflon, mail the coupon.

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Dept. 
Room 18615, Du Pont Building, Wilmington 98, Delaware.

Please send me more information on Du Pont TEFLON tetra­
fluoroethylene resins. I am interested in evaluating this 
materia I for_______________________________________________
Name______________ ______ ________________ ____ _______

Company-

Street____

___Position

I

State

ELE TRONIC DESIGN • June 15 1957 Type of Business. — ___ ______
In Cansu« : Du Pent Company of Canaca (1956) Limited. P 0. box 660, Montreal. Quebec
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MODEL 200-B X-Y PLOTTER. USed for 
DC signal input, has full-scale sen­
sitivities of five millivolts, and an 
input impedance of 1,000 megohms. 
Utilizing standard reference cells, 
this model provides drift-free opera­
tion. Available external reference 
voltages may be substituted. Quick 
interchangeability of input sections 
is provided. Continuous or point plot­
ting ... Rack or case mounted.

MODEL 200-A uses an input of 
10,000 ohm resistance potentiom­
eters as an input translator provid­
ing 10 to 1 scale expansion and 
origin positioning. Available stand­
ard digital input accessories are 
essentially inputs of this type. Any 
resistance potentiometer will pro­
vide an analog input for this con­
figuration. Continuous or point 
plotting...Rack or case mounted.

14

Librascope
Instrumentation.

developed by Librascope have made 
these plotters and accessories 

dependable instruments for top 
performance .md sustained accuracy.

automatically translated and recorded

associated instruments. Permanent 
representation of two independent

variables can be accurately
plotted for analysis and control.

Engineering Review

Modified Ferrite Materials

LIBRASCOPE XY DECIMAL KEYBOARD
-This keyboard consists of a three- 
decimal bank for each axis with 
associated plus-minus keys. Depress­
ing of the plotting bar initiates plot 
and clears keyboard automatically. 
Manual “clear” button is also pro­
vided. This unit features Librascope- 
developed positive-action non-stick­
ing, self-wiping contacts.

LIBRASCOPE BINARY CONVERTER, 
MODEL 252 consists of two banks 
of relays and precision resistors 
simulating a precision potentiom­
eter. The resistors weight the relays 
In straight binary so that each bank 
serves as an input to one axis of 
the XY plotter. Total resistance is 
10,000 ohms per bank. Relays 
within the converter control the 
plot cycle.
Mounting: Standard RCA, RMA rack 
mounts.

LIBRASCOPE PUNCHED CARD CON­
VERTER -This relay-operated con­
verter accepts three-decimal digit 
and sign, two channel, IBM punched 
card information and converts it to 
analog form for input to XY plotters. 
Cards can be manually fed through 
the IBM reading brushes one at a 
time or automatically read at rates 
to 50 cards per minute with an accu­
racy of 0.1%.
Mounting: Standard RCA or RMA rack 
mounts or in case.

Ferrite materials have been developed with uch 
desirable properties as controllable saturation mag. 
netization, low dielectric loss, and a high degree of 
reproducibility. The ferrites developed by Bell 
Telephone Laboratories constitute a forward step 
in production of the nonreciprocal microwave de­
vices in which solid materials perform complex cir­
cuit functions.

The new materials are essentially magnesium, 
manganese, aluminum ferrites or nickel manganese 
ferrite with a small amount of copper replacing 
some of the magnesium or nickel. The addition of 
the proper quantities of copper and manganese to 
the basic ferrite is advantageous from several points 
of view. By increasing the reactivity of the mixture, 
copper decreases the necessary firing temperature 
by at least 100 C. Under comparable conditions this 
results in lower porosity and improved uniformity 
in the fired material. The manganese addition de­
creases electrical conductivity and thus the dielec­
tric losses in these materials.

Microwave ferrites with low saturation magneti­
zation arc obtained by the modification of ma 
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LIBRASCOPE PUNCHED TAPE CON­
VERTER operates from punched tape 
reader. Can be modified to operate 
with any digital computers furnishing 
a punched tape output. If printed list­
ing desired, unit may be operated 
from tape-actuated typewriter, such 
as the Flexowriter. Programming need 
not be specified on tape. Sequence 
operation. A particular tape may be
programmed to accommodate various 
tape formats.
Accuracy, 0.1%.

Career opportunities exist at Librascope for qualified 
engineers, physicists and mathematicians. Learn about 

Librascope’s new “Creative Project Development Teams." 
Contact Glenn Seltzer, Employment Manager.

Librascope, Inc., 808 Western Ave., Glendale, Calif.
CIRCLE 12 ON READER-SERVICE CARD FOR MORE INFORMATION

A block of ferrite material resting in an alundum tray 
is being inserted in a furnace for firing. The material 
has been improved by adding copper and manganese 
in proper quantities to the basic ferrite. Copper in­
creases the reactivity of the mixture and thus decreases 
the firing temperature by at least 100 C. The manga­
nese addition lowers the conductivity, making possible 
smaller dielectric loss.
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How lot control contributes

to silicon diode reliability
X CH-

whisker pin

crystal pin
whisker wire

igneti-

ship to customer

Chemically-cleaned parts are 
de-gassed in this vacuum bake-out 
furnace immediately prior to 
final assembly to remove last 
traces of harmful contamination.

PSI offers new standards of 
reliability in fusion-sealed 
germanium and silicon diodes 
with four basic lead arrangements.
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Final assembly and 
hermetic sealing is 
accomplished automati­
cally in the above unit 
while subject to a flow of 
filtered, dried air.

The PSI Auto-Sorter tests 
for as many as 8 different 
diode types simultaneously 
at a rate as high as 8,000 
diodes per hour.

Mounted in the foreground is the experimental tran­
sistor which can provide 5 w at 10 me. The transistor is 
designed with an intrinsic layer of silicon between the 
collector and other elements, which makes possible its 
high frequency performance.

magnesium ferrite. The saturation magnetization 
of this ferrite can be decreased in a controlled 
way by substituting aluminum for a part of the iron. 
While materials compounded in this fashion are 
basically satisfactory, their refractory nature makes 
it difficult to reproduce the magnetic properties re­
quired for many microwave applications. The added 
copper minimizes this difficulty, and also increases 
slightly the Curie temperature for comparable sat­
uration magnetization.

Power Transistor; 5 W at 10 Me

An experimental silicon power transistor, capable 
of providing an output of 5 w at 10 me either as an 
oscillator or an amplifier, has been developed at 
Bell Telephone Laboratories. Unilateral gain is in 
excess of 20 db, and a collector efficiency of better 
than 40 per cent has been achieved.

The unit is a pnip diffused emitter and base 
transistor, in which a near-intrinsic or neutral layer 
of silicon separates the collector from the other ele­
ments. Introduction of an intrinsic layer to improve 
the high-frequency performance of transistors was 
announced by Bell Laboratories in 1954. Alpha cut­
off is about 100 me per sec, and some laboratory 
samples have providecT?b<much as one watt output 
as an oscillator at 100 me per sec. Input and output 
impedances are on the order of 20 ohms and 300 
ohms, respectively. Although still experimental, im- 
pr< vements in the diffusion process, packaging, and 
otl er features are expected to result in a transistor 
wl ich is reliable and relatively easy to manufacture.

Lot identity of silicon diodes is maintained so 
strictly throughout manufacture that a diode 
ready for shipment can be traced back to the 
silicon ingot section from which it was made.

In each serialized production lot, input 
parameters are kept unchanged; only one ingot 
section is used, and production time is limited to a 
specified interval. Process control limits are applied, 
and process data within these limits is recorded.

Upon completion, each lot is qualified for 
shipment only after passing a series of sampling 
evaluation tests including life test under load and 
moisture resistance. Maintenance of lot identity 
and homogeneity assures that lot evaluation tests 
are truly representative, and that all of 

the diodes from the 
lot will meet PSl’s 

■ I exacting standards of
JL reliability.

lot *175

lot evaluation: 
quality, reliability, 

characteristics

10451 West Jefferson Boulevard • Culver City, California
CIRCLE 13 ON READER-SERVICE CARD FOR MORE INFORMATION
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has the
New Missile Czar

Washington Report

Herbert H. Rosen

For the past several weeks, William M. Holaday 
has been the nation’s missile Czar. Officially, the 
former Director of Research for the Socony-Mobile 
Oil Co. is the Special Assistant to the Secretary of 
Defense for Guided Missiles.

Holaday enters the new job under somewhat of a 
cloud. His predecessor, Dr. Bger Murphree, was 
severely criticized by a House Appropriations Sub­
committee for ineffective action for the past year. 
They were referring principally to claims of undue 
duplication in the nation’s guided missiles program. 
Holaday also has been long known as a strong ad­
vocate of basic research and was thought to have 
been exerting a disrupting influence in the forma­
tion of the new Research and Engineering Secre­
tariate.

In taking over the new job, Holaday is also given 
the responsibility of coordinating the Vanguard 
Satellite program. This is a responsibility that even 
Murphree could not claim.

In his directive, Secretary of Defense Charles 
Wilson outlined in much detail the job his new 
special assistant was to perform. He will be the 
chairman of the OSD Ballistic Missile Committee. 
This is the group that must iron out all the differ­
ences among the services working in the field. Be­
sides the ballistics programs, Holaday will also 
exercise specific coordination within the OSD over 
Redstone, Navaho, Snark, Triton, the anti-ballistic 
missile program, and guided missile range exten­
sion and utilization.

The delineation of Holaday’s powers leads to 
certain speculation. For one, the question of Nike 
vs. Talos remains unresolved. But according to 
some reports, the Army missile program in Europe 
is not well received by the foreign nationals. They 
laugh at the 15 trucks and other impedimenta as­
sociated with Corporal. The English are supposed 
to have a much better missile than even Nike- 
Herculus. Besides, there isn’t enough real estate 
in England and Europe to accommodate all the 
Nike installations needed for the NATO Fire Wall.

Still to be resolved is the fate of Jupiter. Army is 
fighting a stopgap battle by holding on to portions 
of its test program for the remainder of this year. 
The Air Force has made provisions in their budget 
for only one such missile—either the Jupiter, Thor, 
or combination of both. Both the Army and the Air 
Force still claim that their own particular brain­
child is the better.

Design-Engineered with Positive 
Wiping Contact and Frictional 
Grippage.
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For more information on AMP-Edge Connector», contact:

AMP-EDGE
HIVir-LUUt

A ^/l D I

Wholly owned subsidiaries Aircraft-Marine Products of Canada Ltd , Toronto, Canada • Air rail M * 

Products (G B ) Ltd , London, England • Societe AMP de France Le Pre St Caervais, Seme, France • A 

Holland N V 's-Hertoqenbosch, Holland

Japanese Distributors Oriental Terminal Products Co Ltd Tokyo. Japan



Another of the many unique designs 
made available by the AMP-Edge tech­
nique is the new, low-cost, compact 
AMP-Edge Connector Block. It allows 
freedom of arrangement, with small 
area displacement.

EDGE ON PRINTED CIRCUITS
Publicity, the Advantage of Appropriation Hearings

One of the distinct advantages of budget hearings 
on Capitol Hill is that the public has a chance to 
look a little more deeply into what’s going on in the 
Department of Defense. In cutting the Defense 
Budget by nearly $2 billion, the House Committee 
indicated its concern for the growing Russian sub­
marine force. It has approved many plans concern­
ing anti-submarine warfare and special ships and 
devices to improve our present position. Guided 
missiles, although cut in some areas, has jumped in 
budgeted cost by nearly a factor of two. But dupli­
cation and -waste are being carefully studied. The 
House took special notice of Bell’s Rascal and sug­
gested that the program be dropped by the Air 
Force. The Committee also indicated that there 
should be some soul searching among the other 18 
missile projects conducted by the AF.

Throughout these hearings it has become obvious 
that the first public estimate of the Defense Budget 
was very close to rock bottom as each service saw 
its function. That estimate added up to some $48 
billion. In cutting back to $36.5 billion, some pro­
grams had to be eliminated. Others were delayed, 
and still others were stretched out. The cutback in 
B-52 production, stretching out the purchase of 
over 600 planes into ’59 is one example. Another, 
revealed by Army’s R & D Chief James Gavin, is 
that the Nike program has been set back four years 
by the cuts in R & D. And Gen. Twining of the Air 
Force believes that the cut back from $21 billion 
to $17.7 billion in his budget really hurt the Air 
Force procurement program.

In later action in the House, these figures have 
been cut back even more. Although nothing like 
the $3 to $5 billion threatened since the presentation 
of the Budget in January.

Actually, in the case of the Defense Department 
budget, much of the reduction is only a shuffling of 
funds from one check account to another. Where 
the real harm will come is in the future, since much 
of this money is coming from unobligated funds 
collected over the years for programs that have long 
lead times. However, the technique used in budget 
cutting lets the door wide open for the services to 
come back next Spring for what is called a supple­
mental appropriation. So far, Congress has voted 
three such suppiementals to the Executive branch 
with not too much fanfare or opposition.

The outcome? More Government expenditures 
and modest tax reductions maybe in 1958. Even this 
is doubtful in the light of a staff report out of Con­
gress. It estimates that the surplus for ’57 and ’58 
will be only $1.2 and $1.3 billion. And this should 
be applied to the National Debt rather than be con­
sumed in tax relief to business and to the individual. 
Defense is expensive. And the electronic engineers 
are going to find their bosses asking them to be 
more cost conscious than ever before.

Its open construction 
provides aeration to 
prevent moisture en» 

trapment.

CIRCLE 14 ON READER-SERVICE CARD FOR MORE INFORMATION

WIRING



OA.K can engineer 
and manufacture ______ 

your

SCREW MACHINE 
FARTS

18

ALUMINUM 
CHASSIS

COMPLICATE!) 
WIRING ANO 

ASSEMBLY

MT273E Mounting Bate 
manufactured for 

Bendix Radio Div,

... one source . . . one responsibility
for your electro-mechanical requirements

OAK ROTARY 
SOLENOID*
*Mfd. under license from 
G. H. LELAND, INC.

Oak rotary solenoids are ideally 
suited as actuators for remote con­

trol of complex circuits under the severe 
environmental conditions of MIL-S-4040A, 
and other specifications which are typical of 
air-borne, mobile, or military apparatus. 
They are compact and rugged—being prac­
tically solid metal throughout. Oak rotary 
solenoids are exceptionally adaptable, too. 
They can be used to drive switches, gear 
trains, and many other mechanisms requiring 
a restricted rotary stroke with repetitive op­
eration. Wire-saver circuitry is available to 
help you economize on wiring.

For the above subassembly, Oak stamps, draws, welds, 
and etches the aluminum chassis . . . builds the rotary 
solenoid switch . . . manufactures the screw machine 
parts . . . makes the complicated cable harness . . . 
assembles all the parts . . . then runs life tests, heat 
and cold checks, and humidity chamber trials.

Besides complete facilities, Oak has the knack for 
making complicated devices producible. \\ hy not con­
tact Oak engineers about your own requirements? Do 
it early in the design stage. T ime and again, they have 
been able to suggest changes that resulted in lower 
costs and better operation.
Phone or Write Our Mr. Howard Olson, Today, on 
Any Aspect of Your Subassembly Projects.

SWITCHES 

CHOPPERS
ROTARY SOLENOIDS
SPECIAL ASSEMBLIES 

VIBRATORS 
TUNERS

1260 Clybourn Av«., D«pt. 0, Chicago 10, Illinois * Phono: MOhawk 4-2222

Meetings
June 17-19: 1957 National Convention on Milit- ry 
Electronics
Sheraton-Park Hotel, Washington, D.C. The the æ 
of the convention is “Missiles and Electronics.'* B< th 
unclassified and classified papers are being pre­
sented. The sponsor is the Professional Group on 
Military Electronics, IRE. There will be exhibits. 
Topics to be covered include design goals, compo­
nents, systems, reliability, test equipment, and rang­
ing and tracking. Address all correspondence to 
George Rappaport, Emerson Radio and Phonograph 
Corp., 701 Lamont St., N.W., Washington 10, D.C.

June 19: Meeting of the New York Chapter of the 
IRE Professional Group on Engineering Manage­
ment
Stewart Avenue School, Stewart Ave., Garden City, 
N.Y., 8 p.m. The subject of the meeting will be the 
unionization of engineers. Speakers will be Joseph 
Ammen, President of Engineers and Scientists of 
America, and Dr. Harry Raines of Hofstra College. 
For further information write Harold Hechtman, 
Airbcme Inst ilments Lab., Inc., 160 Old Country 
Rd., Mineola, N.Y.

June 24-28: Summer General Meeting and 73rd 
Annual Meeting, AIEE
Sheraton-Mount Royal Hotel, Montreal, Que. An 
opening day session will deal largely with the Cana­
dian Transcontinental Microwave system and pa­
pers concerning nucleonics. Other papers will cover 
radio communications, suburban electrification, di­
electrics, magnetic amplifiers, safety, land transpor­
tation, telegraph systems, the textile industry, power 
generation, transmission and distribution, com­
puters, communications theory, research and indus­
trial control. For further information write to AIEE. 
33 W. 39th St., New York N.Y.

June 27-29: Thirteenth Annual Meeting, Institute 
of Navigation
Sheraton-Park Hotel, Washington, D.C. The com­
prehensive program will deal with the problems of 
air and marine navigation and special navigation 
problems. There will also be a symposium on the 
question of a common air-marine system of naviga­
tion. For more information, write to Brig. Gen 
Peter C. Sandretto, Federal Telecommunication 
Laboratories, Nutley, N.J.

Aug. 20-23: Wescon (Western Electronic Show ond 
Convention)
Cow Palace, San Francisco, Calif. Sponsored by the 
San Francisco and Los Angeles Sections represent­
ing the Seventh Region IRE and West Coast E c- 
tronic Manufacturers Association. For more in* >r- 
mation write to Don Larson, Business Manager, 842

ELECTRONIC DESIGN • June 15, Ie? 7
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Sept. 9-13: Twelfth Annual Instrument-Automation 
Conference and Exhibit

Du Mont compact, high-resolution radar tubes save 
space and weight, and permit full use of miniaturization 
techniques in airborne and other portable radar receivers.

Oct. 7-9: Thirteenth Annual National Electronics 
Conference

EL CTRONIC DESIGN • June 15, 1957

ference, semiconductor devices, servomechanisms, 
tel< metering, ultrasonics and other subjects. For 
further details write to Virgil H. Disney, Manager, 
EL ctrical Engineering Research Dept., Armour Re­
search Foundation of Illinois Institute of Tech- 
noi )gy, 10 W. 35th St., Chicago 16, Ill.

LaBrea Ave., Los Angeles 36, Calif. For those in 
ested in submitting papers, check the paper dead­

r es at the end of this section.

Available in 3" to 12" screen sizes. Magnetic or electrostatic 
focus and deflection. Nine-pin miniature base.

Cleveland Auditorium. Cleveland, Ohio. Sponsored 
by the ISA. Organized under the unifying theme, 
“Instrumentation for Systems Control,” the confer­
ence will open with formal sessions devoted to data 
handling and instrument terminology’. Following 
these there will be individual workshop sessions in 
limited discussion groups covering such topics as 
aircraft and missiles (excluding propulsion), wind 
tunnels, flight propulsion systems, process indus­
tries, power generation and distribution, meteoro­
logical, nuclear, medical, geophysical exploration 
and general industrial laboratories. Some 100 papers 
will be presented at the technical sessions. There 
will be about 500 exhibits. For details of the tech­
nical program write to Herbert S. Kindler, Director 
of Technical Programs, ISA, 313 Sixth Ave., Pitts­
burgh, Pa.

Hotel Sherman, Chicago, Ill. Sponsored by the Il­
linois Institute of Technology, AIEE, IRE, RETMA 
and a number of universities. Papers will be given 
on antennas and propagation, audio, circuits and 
theory of synthesis, communications, components, 
instrumentation, information theory, microwaves,

Pc in Sheraton Hotel, Pittsburgh, Pa. Sponsored by 
th- AIEE and the IRE. The program’s four sessions 
Will deal with New Circuits and Techniques, Analy­
sis and Design, and Applications. For more informa­
tion, write to D. Feldman, Bell Telephone Labora­
tories.

aviga- 
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cation

ou Mom Industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC., 2 Main Ave., Passaic, N. J.
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Sept. 17-18: RETMA Symposium on Numerical Con­
trol Systems for Machine Tools

\mbassador Hotel, Los Angeles, Calif. For details 
write to RETMA, Room 650, 11 W. 42nd St., New 
York 36, N.Y.



smallest
connector
FOR HIGH-ALTITUDE, HIGH-TEMPERATURE OPERATION

cec’s new miniature connector
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STANDARD PLUG 
Series 400

CORD RECEPTACLE
Series 300

PANEL MOUNT RECEPTACLE 
Series 200

I he unique cold-flow properties of the Teflon* inserts 
under compression provide a positive dielectric and me­
chanical seal against leakage and eliminate air voids 
between individual contacts and between contacts and 
ground. With CEC Connectors, no supplementary pres­
sure-tight sealing is ever needed for missile applications.
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SQUARE-FLANGE RECEPTACLE 
Series 100

Consolidated’s new series of miniature electrical 
connectors open new horizons for design engineers. De­
signed especially for the electronics, avionic, and in­
strumentation industries, these extremely reliable, multi­
contact connectors meet or exceed MIL-E-5272A 
specifications. Recommended for all applications that 
require high-temperature characteristics, high break­
down voltage between pins and ground, low noise, and 
positive sealing against moisture and pressure leakage.

★DuPont registered trademark. See drawing for exclu­
sive CEC design features.

Oct. 31-Nov. 1: Third Annual Technical Conference 
of the Professional Group on Electron Devices, IRE.

Shoreham Hotel, Washington, D.C. Those interested 
in submitting papers should check the paper dead­
lines at the end of this section. For more informa­
tion, write W. M. Webster, RCA Semiconductor 
Div., Somerville, N.J.

Oct. 16-18: 1957 IRE Canadian Convention and 
Exposition

Automotive Building, Exhibition Park, Toronto, 
Canada. Sponsored by the Canadian Sections of the 
IRE. For information write to Grant Smedmor, IRE 
Canadian Convention, 745 Mt. Pleasant Rd., To­
ronto 7, Canada. .

Nov. 13-14: Mid-America Electronics Convention

Municipal Auditorium and Hotel Muehlebach, Kan­
sas City, Mo. Sponsored by the Kansas City Section 
of the IRE. There will be exhibits and twelve tech­
nical sessions. Approximately thirty papers will 
deal with medical electronics, airborne electronics, 
instrumentation, engineering management, elec­
tronics in nucleonics and a diversity of other sub­
jects. Persons who want to submit papers should 
contact the Technical Papers Chairman, MAECON, 
5109 Cherry’ St., Kansas City 10, Mo. The deadline 
for submissions is Aug. 15. For more information 
write Richard L. Clarke, 425 Volker Blvd., Kansas 
City 10, Mo.

Nov. 11-13: Third Annual Instrumentation Confer­
ence

Biltmore Hotel, Atlanta, Ga. The theme of this con­
ference will be “Instrumentation for Data Handling 
with special symposiums on electronic instrumenta­
tion as applied to medicine and the sales and pur­
chasing aspects of electronic instrumentation. Pa­
pers should be submitted to Lamar Whittle, Fed­
eral Telecommunications Lab., 1389 Peachtree St., 
N.E., Atlanta, Ga. For more information write B. J. 
Dasher, School of Electrical Engineering, Georgia 
Institute of Technology, Atlanta, Ga.

Nov. 13-15: Eighth National Conference on Stand­
ards

St. Francis Hotel, San Francisco, Calif. Sponsored 
by the American Standards Association. Emphasis 
will be on standards as a key to progress and profits. 
Sessions will cover radiation exposure, electronics, 
industrial preparedness, motion pictures and tele­
vision, purchasing, company standards, technical 
communications, government standards and safety. 
For more information, write to D. E. Denton, ASA, 
70 E. 45th St., New York 17, N.Y.
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CABLE-CONNECTING PLUG SHELL

SOCKET

CHARACTERISTICS

FRONT INSERT

TEFLON RING

PIN

REAR INSERT

740 Salem Street, Glendale 3, California

COMR 
NUT

CABLE-CONNECTING 
RECEPTACLE SHELL

COMPRESSION 
PLATE

1800-v, a-c
800-v, a-c
No resonances to 2000
>200 g’s
—67 ° to + 400° F
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1. Sea Level...
2. 70,000 feet 

Vibration............  
Shock...................  
Temperature........

SPECIFICATIONS
Max. Operating Voltage

Now, you can achieve positive sealing against moisture, 
corrosion, explosive vapors, and pressure leakage without 
the inconvenience and expense of potting. Interchangeably 
male or female, CEC Connectors are available with 1, 3, 7, 
or 19 contacts in three differently shaped receptacle hous­
ings for cable-to-cable, cable-to-equipment. and bulkhead 
feed-through. A standaid plug connector mates with all 
three receptacles. Compare these specifications—a small in­
vestment in some evaluation units now may save you time 
and expense in the future.

Ralph Baer, author of “A Q-Probe for RF Monitor­
ing ‘ which appeared in the June 1 issue of ELEC­
TRONIC DESIGN, is Vice President of Transitron, 
Inc., 186 Granite St., Manchester, N.H. Transitron, 
Inc., is a subsidiary of Van Norman Industries, Inc., 
manufactures precision electronic and electrome­
chanical instruments, and should not be confused 
with Transitron Electronic Corp, of Wakefield, 
Mass., which produces semiconductors and transis­
tors.

WRITE TODAY
For complete data and 
information pertaining to 
evaluation orders, request
Bulletin CEC 4003-X 1

Paper Deadlines

July 1: Deadline for technical papers to be pre­
sented at the 1957 national conference of the IRE 
Professional Group on Vehicular Communications. 
The meeting is to be held December 4 to 5 at the 
Hotel Statler in W ashington, D.C. The central 
theme for the conference is “Meeting the Demands 
for Vehicular Communications. ' Submit brief de­
scriptions of proposed papers to Committee Chair­
man Grant E. Woodside, Jr., Motorola Communica­
tions & Electronics, Inc., 1145 19th St., N.W., Wash­
ington 6, D.C., before July 1.

Aug. 1: Deadline for papers proposed for the Oct. 
31-Nov. 1 conference of the Professional Group on 
Electronic Devices, IRE, in Washington, D.C. Ab- 
tracts should be submitted to the program chair­
man, W. M. Webster, RCA Semiconductor Div., 
Somerville, N.J. Subject matter should concern de­
velopmental techniques and devices, such as elec­
tron tubes and transistors, rather than basic re­
search or circuit applications.
< CIRCLE 17 ON READER-SERVICE CARD

res­
ms

RETAINING WIRE 

COUPLING NUT,

Nov. 15-16: New England Radio-Electronics Meet­
ing

Mechanics Hall, Boston, Mass. Jointly sponsored by 
the Boston and Connecticut Valley Sections of the 
IRE. The meeting will include exhibits. Write Donn 
S. Randall, Larcom Randall Advertising, Inc., 51 
Melcher St., Boston 10, Mass., for more* information.

Contact Voltage Drop.. .<25 mv at 5 amps 
Insulation Resistance . >106 megohms 
Humidity.........................160eF, 14 days, 95% RH
Corrosion . Salt spray per QQ-M-151a

Nov. 18-20: Conference on Magnetism and Mag­
netic Materials

Hotel Sheraton-Park, Washington, D.C. Sponsored 
by the Magnetics Subcommittee of the Basic Sci­
ence Committee of the AIEE. For further details 
write L. R. Maxwell, U. S. Naval Ordnance Lab., 
Silver Spring, Md. Persons wishing to submit papers 
should write to G. T. Rado, Code 6450, U. S. Naval 
Research Lab., Washington 25, D.C., before July 1.



Selecting Plastic Laminates

Dr. Normal A. Skow, Director of Research
Synthane Corp., Oaks, Pa.

IT IS generally desirable for the electronic de­
sign engineer to specify the lowest-cost material 

available which will have the physical and electrical 
properties needed for a given job. The accompany­
ing bar graphs are presented to aid in making an 
initial selection of plastic laminates with cost an im­
portant consideration. In these graphs, costs are 
related to the three most important characteristics 
of concern to the electronic designer—dissipation 
factor, dielectric strength, and water absorption.

Dissipation factor gives a “figure of merit” on 
dielectric losses that can be anticipated. Where low 
losses are important, a low dissipation factor is es­
sential. Dielectric strength is a measure of break­
down voltage. And, per cent water absorption 
gives an indication of the material’s dimensional 
stability under environmental conditions—water 
absorption being the one principal cause for dimen­
sional changes in plastic materials.

NEMA Code Definitions
A Asbestos paper phenolic
X General-purpose paper phenolic
XP Punch-grade paper phenolic
CE Cotton-fabric phenolic
LE Linen-grade cotton phenolic
M-C Cotton fabric melamine
XX Electrical paper phenolic
XXP Punch grade paper phenolic
XXX High-frequency paper phenolic
N-1 Nylon fabric phenolic
G-l Glass fabric phenolic
G-10 Glass fabric epoxy
XXXP High-frequency punch-grade paper phenolic
XXXP-1R Humidity-grade XXXP
G-3 Stable grade glass phenolic
G-5 Arc and heat resistant glass melamine
G-7 Glass fabric silicone

The bar graphs are intended to furnish qualitative 
rather than quantitative information. They should 
make it possible for a designer to quickly eliminate 
unsuitable materials and narrow his detailed inves­
tigation to a relatively few that can fulfill his re­
quirements at minimum cost.

How to Use the Graphs

The easiest way to use the graph is as follows: 
1. Go to the chart which relates the characteristic 
of first importance for the particular application. 
Select the laminate of lowest cost which comes 
within the allowable range of performance. There 

IR
PLASTIC LAMINATE SHEETS-NEMA GRADES

X XP M-C

might be several of about equal performance but 
one with a decidedly lower cost.
2. Next, check the laminate selected in 1 on each of 
the other charts to determine whether its perform­
ance is acceptable in the two lesser requirements.
3. If not acceptable in one or both of the lesser re­
quirements, go back to the “key” chart and pick the 
next costly laminate meeting major performance 
criterion. Try this laminate on the other charts for 
acceptance. Try a third or fourth laminate in this 
manner until all requirements are met. You may 
not have the cheapest laminate overall but you will 
have the cheapest laminate possessing the required 
characteristics to do your particular job.
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34-10 Linden Place Flushing 54, New YorkXXXP XXXP-
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New! Thinplate Sample Kit. Write 
on your letterhead to Dept. ED.

GENERAL ELECTRIC CHOSE THINPLATES to insure long­
lasting beauty and distinction for its transistor pocket 
radio. The .005" gauge Thinplate dial face is adhesive 
mounted to .032" gold anodized and embossed aluminum 
station selector knob. The knob assembly is permanent 
in color and finish, the dial face legible forever, because 
they're anodized by Park. The extruded aluminum radio 
case and .045" end caps are made by Park, too, and ano­
dized for enduring attractiveness. Park’s anodized alumi­
num components and Thinplates bring new economy, 
beauty and durability to products of every kind.

ELECTRONIC DESIGN • June 15, 1957

XXP XXX N-l

G-10 N-l XXX

General Electric All- Thinplates are selective color­
Transistor Pocket Radio j. C , . . , , . .anodized aluminum foil plates used 

for identification, information and 
decoration for products from heavy 
industrial equipment to housewares. 
Thinplates’ supple ,003" and .005" 
gauges enable Thinplates to curve 
snugly around any shape. Powerful 
adhesive backings keep Thinplates 
permanently flush-mounted to any 
surface without screws. Despite 
water, chemicals, heat or cold, time 
and abuse, Thinplates' anodized faces 
stay bright and easy to read for the 
life of aluminum itself.

RELATIVE COST PER UNIT VOLUME

DIELECTRIC STRENGTH, VOLTS PER MIL,PERPEN­
DICULAR TO LAMINATIONS.SHORT-TIME TEST FOR 
lz 16 THICK SHEET
RELATIVE COST PER UNIT WEIGHT



This article is an investigation into the family of 
transistor building-block circuits utilizing direct-coupled 
transistor logic (DCTL). It is based on the development 
of complementing flip-flop circuits having no require­
ments on input pulse duration, and the design of a 
steering mechanism to complement the basic DCTL 
saturation flip-flop.

Part I deals with basic steering concepts and the 
principles of conditional steering circuits, culminating 
in a set of design rules. Part II will describe a variety 
of circuits including conditional steering with magnetic 
cores and shift register applications.

Direct Coupled Transistor Logic

Complementing Flip-Flop
lucro:

TRIGGER

TRIGGER

Fig. 1. Logical diagrams of unconditional 
steering (A), and conditional steering (B). 
In A the reversal of the steering gates 
after the change of flip-flop state is un­
conditional, while in B it is conditional upon 
removal of the trigger.

PREVIOUS practice in complementing flip-flops 
has been based on the Eccles-Jordan type, or 

“unconditional steering” type of operation. In cas­
cading these complementing flip-flops (as in a 
counter), it is necessary to incorporate pulse stand­
ardizers between stages to provide the equivalent 
internal action limiting the effective duration of the 
complementing pulse input.

In contrast, the conditional steering type of gating 
advanced here is compatible with direct-coupled 
transistor logic. It can be applied to counters and

5600 5600

5600 I j 
STEERING I I 

GATE l

VCcs-6V
J______

MASTER FLIP-FLOP

; I 5600 
STEERING 

J GATE

TR-3 I TR-5

TR-7 TR-8

Fig. 2. Circuit illustrat­
ing the concept of con­
ditional steering. Its op­
eration is based on a 
second or ‘‘slave" in­
ternal flip-flop serving as 
the memory element.

SLAVE FLIP-FLOP

TR-IO I
h- INHIBIT—

' TR-II

------ Î------- 
TRIGGER

shift registers using either direct-coupled gates or j
differentiation in place of more conventional forms (
of delay. The reduction of this philosophy to a set <
of general design rules has made possible the de- 1
sign of a variety of circuits which are insensitive to j
input pulse duration and appear to be generally i
useful. ।

I 
Unconditional Steering

To distinguish between the two steering methods > 1 
(Fig. la and lb), it is convenient to regard each half 
of the complementing cycle as separated into two 
events. The first event consists of triggering the flip­
flop to change its state. The second event is the re­
versal of the states of the steering gates in prepara­
tion for the next trigger. Reversal of states means 
that the disabled gate becomes enabled and vice- 
versa. In Fig. la the reversal of the steering gates 
following the change of flip-flop state is uncondi­
tional, while the same change in Fig. lb is condi­
tional upon removal of the trigger.

In the commonly used unconditional steering 
method, time race is prevented by delaying the re­
versal of the steering gates until the end of the 
trigger pulse. Any unconditional circuit, such as rep­
resented by the Eccles-Jordan flip-flop, will thus op­
erate only on trigger pulse duration less than the 
built-in time delay D in the figure. In the usual vac­
uum tube Eccles-Jordan circuit, the flip-flop serves 
as its own gate and the delay is provided by the grid 
circuit RC time constant.

Conditional Steering

The diagram of Fig. lb is introduced to explain 
conditional steering. In this diagram, the states of 
the internal memory elements or flip-flop slaves, S, 
rather than of the basic flip-flop, determine the 
states of the steering gates. The memory elements 
are slaved to the flip-flop by de connections which 
are passed through inhibit circuits activated by the

ELECTRONIC DESIGN • June 15, 1957 I
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MAGNETIC

How many microseconds apart is “almost simultaneous”?
Here is how magnetic tape gets the answer

TAPE 
APPLICATIONS 
BY AMPEX

input trigger. The simultaneous application of the 
triggering de level to both the steering and inhibit 
circuits changes the flip-flop state while preventing 
the transmission of this change to the memory ele­
ment. Time race is prevented by making the re­
versal of the steering gates following a reversal of 
the flip-flop conditional upon removal of the input 
trigger. This mode of operation represents the 
“ideal form of delay since the delay action is pro­
duced by the trigger itself, and thus circuits with 
conditional steering will operate with triggering 
pulses of indefinite duration change in (de level). 
Conditional steering should not be confused with 
trailing edge triggering since the change in flip-flop 
state is produced by the leading edge of the trigger.

Circuit Considerations

The distinction between conditional and uncondi­
tional logic is sufficient basis for a practical circuit 
difference since, if a differentiating pulse stand­
ardizer were inserted in the input of an uncondi­
tional circuit, it would give “black box” characteris­
tics identical with the conditional circuit. The 
significance of this distinction comes in two areas: 
it avoids the necessity of matching the internal de­
lay to the input pulse duration. This can mean a 
higher operating frequency, since we are free to op­
erate at the speed of the basic flip-flop. Also, it is 
possible to design conditional circuits of great re­
liability with simplicity comparable to that of un­
conditional steering by introducing an internal a-c 
coupling. This technique makes possible the design 
compromise between simplicity and speed.

Basic Conditional Steering Circuits

The circuit of Fig. 2 was designed to illustrate the 
reduction to practice of the conditional steering 
philosophy in its pure form. Its operation is based 
”n a second, or “slave,” internal flip-flop serving as 

»e memory element. Base triggering of the “master” 
ip-flop is conventionally executed by the series by

When things happen in the front of a jet en­
gine, other occurrences in the rear follow in a 
flash — no pun intended, we mean in a fraction of 
a millisecond. Those who test jet engines have 
found that magnetic tape recording can be used 
to make a miwisecond look enormous — and to 
show even fifteen microseconds as a significant in­
terval. Transducers in key points in the front and 
rear of the engine feed parallel tracks on the tape. 
The amount of offset between parallel signals pro­
vides a measure of their relative timing.

Microscopic precision of gap alignment and azi­
muth enables magnetic tape to record extremely 
accurate track-to-track time relations.

For time correlation the head stacks on an 
Ampex Tape Recorder are like an “electronic 
tee-square.” All of the gaps are in line within 
1/10,000th inch. And gap azimuth is accurate to 
a minute of arc. Tape moves past the head at 
speeds up to 60 inches per second and multiplies 
the track-to-track timing accuracy accordingly. 
(But consult us at Ampex before you rely on sim­
ple arithmetical conclusions).

To read these time differences off in measur­
able form, the tape is reproduced at a small frac­
tion of its original speed (l/32nd, l/100th, etc. 
according to machine). It can be recopied onto 
another tape — be slowed down again — and then 
be recopied onto a visual recording on which 
small time intervals are magnified as much as 
10,000 times.

If to you this particular example is more spec­
tacular than useful, note that it is only one of 
numerous talents that magnetic tape has in tying 
together dnta and time. Perhaps some of these 
others fit your needs.

Are you interested in reproducing data in pre­
cise real time? Ampex Servo Speed Control can 
reproduce data with original timing held within 
two parts in 100,000. It doesn’t matter if the tape 
stretches a little, or if your input power fluctuates 

AMPEX FIRST IN MAGNETIC TAPE INSTRUMENTATION

District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world.
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from 60 cycles. Servo Speed Control holds a pre­
cision signal on the tape in step with a precision 
time source. At any instant these signals will be 
in phase within a millisecond or less (depending 
on tape speed ).

Maybe you like your data recordings referred 
to the time of day. In any of several forms of digit­
al coding, such information fits nicely on a timing 
track. The time code designates hours, minutes, 
seconds and even the milliseconds between. Com­
mercial equipment is available for search and con-

trol. It can run the tape quickly 
to any minute and second you 
designate — handy if your re­
cordings accumulate by tens 
or hundreds of thousands of 
feet.

If quick, accurate measure­
ment of time intervals from a 
fractional second to a few sec­
onds in length are your inter­
est, magnetic tape recordings 
can make the problem as easy 
as counting to 1,254,391 ... 
on an electronic counter. A 
series of pulses or sinewave 
oscillations are recorded on a

time track parallel to the data tracks. As many as 
ten thousand per second can be recorded accu­
rately and reliably. Electronic counting of these 
pulses measures time intervals to a required pre­
cision. There is no strain on your patience or your 
eyesight.

ONI OF

Sri« FU-IDO

Model Fl-200 
Digital

imitimiiiiif niiimmimii

Series FL1100

Ampex
Servo Speed Control 
equipment as used on 
the FR-100 Recorder.

M—> 23 —>

Electronic counting on a 
timing track measures time 
intervals between data

If you are concerned with accurate timing of 
data and would like to know further of magnetic 
tape's advantages, we will be glad to furnish ad­
ditional information. Others of magnetic tape's 
capabilities will be discussed in this continuing 
series. Would you like copies mailed direct? 
Write Dept. ZZ-3.
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Many full-wav«, bridge 
and center-tapped as­
semblies of these recti­
fiers are available in this 
sturdy package.

Ì 
* We invite your inquiry

MANUFACTURERS OF: 
silicon junction diodes • zener reference eloments 

medium and high power rectifiers • silicon solar cells
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other, and therefore the described operation cai be 
achieved by proper cross-connections. Normal ac­
ceptance limits appear to be well within the tran­
sistor variations permissible for reliable inhibiting. 
Note that this is de level triggering with no require­
ment for rate of change. Because completion of the 
complementing half-cycle requires release of the 
slaves, this circuit has been facetiously called the 
“emancipation circuit.’’ With surface barrier tran­
sistors and the values indicated on the diagram, 
breadboard operation of this circuit was achieved 
with pulse repetition frequencies of up to 10 me. 
Although the great complexity of this circuit limits 
its use, it is of value as an illustration of the “pure” 
application of both the direct-coupled circuit tech­
niques and the principle of conditional steering.

The circuit of Fig. 3 illustrates a simplification 
over Fig. 2 but represents the same principle. De 
storage has been removed as such, and the bottom 
transistors of the two-element series gates are time 
shared. This time sharing of the normally off tran­
sistors TR-7 and TR-8 prevents the memory flip-flop 
(TR-3, TR-4) from conducting except for the trigger 
pulse duration. The flip-flop still serves the memory 
function since the state it will assume when trig­
gering is applied is determined by the inverse 
steering action back through the collector-to-base 
diodes of TR-5 and TR-6 when their emitter circuits 
are open. This inverse steering action is inhibited by 
normal transistor operation for the trigger pulse dur­
ation so that these transistors serve a dual function.

The circuit of Fig. 3 is still too elegant and com­
plex for practical applications. If the de storage ele­
ments of Fig. lb are considered the means by which 
isolation of the de states of the flip-flop and the

5600 5600

TR-I TR-2

TR-5

5600 -6V < 56 00

TR-6

TR-3 TR-4

TR-7 TR- 8

“LT ms

Fig. 3. Simplification of the circuit (shown in Fig. 2. 
De storage has been removed and the bottom transis­
tors of the two-element series gates are time sharec.
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Fig. 4. Conditional steering circuit with conventional ac coupling substituted for de storage.
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steering gates is achieved, then it should be possible 
to simplify the circuit by substitution of a conven­
tional ac coupling for this storage.

AC Coupled Circuit

The circuit of Fig. 4 illustrates such a substitution. 
The parallel gates (TR-1, TR-2, and TR-5, TR-6) 
perform the dual function of steering and inhibiting. 
In general terms, this double function is accom­
plished by differentiating the edge of the external 
trigger waveform to provide a trigger pulse for the 
internal flip-flop, while the same pulse inhibits the 
change in de state of the gates. A complete cycle of 

I operation can be described in the following se­
quence: Assuming the initial flip-flop state to be 

| IR-4 “on” and TR-3 ’’off.” then the parallel steering 
gate TR-1 and TR-2 will be nonconducting, which, 
in this circuit, is the enabled state. The opposite 
gate, TR-5, will be “on” (disabled). The application 
of a negative trigger pulse cause TR-1 to bottom, 

[applying the positive charge on capacitor or Ct to 
I the base of TR-4, turning it off. The resulting re- 
| versal of state of the internal flip-flop transfers con- 
I duction from TR-5 to TR-2 but has no effect on the 
I gates’ outputs since they are in the bottomed state 
[ by the trigger transistors. At the conclusion of the 
I trigger pulse both gates are released to the control 
I of TR-2 and TR-5 and assume the states determined 
I by the internal flip-flop. Charging of capacitor Ct 
I completes the half-cycle. The spurious pulse gener- 
I ated by the recharging i>of such a polarity as to 

hav< no effect on the flip-flop.

Design Rules
por Circuit Using Differentiation Principle

4 e significant performance characteristics of this 
[W( it (Fig. 4) are: excellent reliability, wide design

ELECTRONIC DESIGN • June 15, 1957

5600

tolerances and reduced maximum operating fre­
quency. The latter is due to the recharging time of 
the differentiating capacitors and could be substan­
tially increased through the use of RL differentia­
tion. The restrictions demonstrated by this circuit 
have been stated as a set of design rules which are 
necessary and sufficient for the execution of a de­
sign based on this differentiation principle. The 
rules are as follows:
1. The steering gates shall be coupled to the in­

ternal flip-flop by means of differentiator (ac 
coupling).

2. Enabling of the steering gates shall be by direct 
coupling from the internal flip-flop.

3. The change in the enabling de supplied to the 
active steering gate during a flip-flop transition 
shall be in the same sense (direction) as the ex­
ternal trigger.

This rule has the following corollary:
3a. The pulse output from the inactive gate dif­

ferentiator on the nontriggering edge of the ex­
ternal trigger shall be in the direction to main­
tain the flip-flop state produced by the trigger­
ing edge. Further, if the differentiating is 
achieved by the capacitive coupling of the out­
puts of parallel gates to the bases of the internal 
flip-flop, the following holds:

3b. The de to the steering gates shall be of such 
polarity that the charge on the inactive gate dif­
ferentiating capacitor will be zero at rest. (Part 
II of this article will appear in the luly 1 issue 
of Electronic Design.)

(Based on a paper presented at the IRE-AIEE-U of 
Pa. Transistor and Solid State Circuits Conference, 
Philadelphia, Feb. 1957).

DO YOU 
KNOW 

... transistors can be 
20-30 db less noisy than 
low noise vacuum tubes?

MU*
I 
MUR

M»’

VO MV >45 A TRANSISTOR 
ILTMETER, Range: 2 uV 
to 1 kV 2 cps to 150 KC

SENSITIVE AC & DC VOLTMETERS • LOW 
NOISE • LOW DRIFT • 10 uV FULL SCALE

“Hushed Transistors” (having zero or reversed 
collector junction voltage) exhibit noise voltages, 
referred to their shorted input terminals, which are 
at least 20 db lower than the noise voltages of the 

(.finest low-noise vacuum tubes, available today. In 
a direct coupled circuit they also have less drift. 
Our new transistor voltmeters for AC and DC have 
lowest ranges of 10 uV and highest ranges of 1 kV 
full scale.

INSTRUMENT CORPORATION
BOX 997. SCHENECTADY, N. Y

Ml LL1VAC
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MODEL 995A/2

BRIEF SPECIFICATION

Delivery immediatePrice $940

28

FM 0-25 kc, 0-75 kc and up to 600 kc.
AM 0-50%.
Mod. Accuracy AM or FM — 5%.
Tubes 6AK5,6AK6,6AU6,12AT7,0A2, 5Z4G.

GENERATES 
ENTHUSIASM

High Stability 
Wide Range 

Crystal Calibration 
Marconi Precision

MARCONI SIGNAL GENERATOR
FM-AM, 1.5-220 MC

Engineers will appreciate the calibrated incremental frequency control 
and oscillator temperature compensation which are the latest improve­
ments in Marconi 995 Signal Generators. Built-in crystal calibrator, variable 
metered deviation from 0 to 600 kc, AM without FM and precise output 
calibration are retained in Model 995A/2 AND —the price is right

Frequency 1.5 to 220 Me In 5 bands.
Output .IgV to 200 mV.
Accuracy ±1 db to 100 Me, ±2 db to 220 Me.
Leakage Unmeasurable with .1/tV receiver.

Try it first, at OUR cost. Full specification available, of course.

MARCONI instruments
44 NEW STREET • NEW YORK 4, NEW YORK
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Developed for the first time is a high 
power coaxial transmission line switch­

ing relay which permits switching under 
full power when necessary. The design per­
mits its use for television, communications 
and radar transmitters to 1100 mc.

Some of the outstanding features of this 
relay are low voltage-standing-wave-ratios 
at frequencies to 1100 mc as shown in the 
graph; negligible crosstalk because of a

short circuit on the line not being used; 
evacuation of all contacts surfaces which 
prevents their corrosion or oxidation; and 
no damage to contacts when switching 
“hot”, because negligible arcing occurs 
upon current interruption in the vacuum. 
The relay described was developed and is 
manufactured by Jennings Radio Mfg. 
Corp., 970 McLaughlin Ave., San Jose 8. 
Calif.
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GERMANIUM

How It Works

Please send me your new diode catalog No. G-00

Position.Name

Company

Address

Radio and Electronic Products Since 1922

CIRCLE 25 ON READER-SERVICE CARD FOR MORE INFORMATION

If your production includes 
computers, receiving equip* 
ment, transistor biasing, 
magnetic amplifiers, modula­
tors, demodulators, pulse cir­
cuitry, logic circuitry, meter­
ing, varistors, or any other cir­
cuitry requiring diodes, write 
for our comprehensive new 
catalog today. It includes

typical characteristic charts and additional informa­
tion pertaining to our complete line.

Semiconductor Division, RADIO RECEPTOR CO., INC 
Subsidiary of General Instrument Corporation 
240 Wythe Avenue, Brooklyn 11, N. Y.
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Production quantities 
available for immediate delivery

Zone.. State

These subminiature glass diodes, 
the result of Radio Receptor's 
controlled gold bonding process, 
are long lived and dependable. 
They include such desirable char­
acteristics as high conductance, 
low leakage and fast reverse recov­
ery, all at a low cost that makes 
them practical for every type of 
service. Individually tested in our 
factory, RRco. gold bonded diodes 
give superior service in the field 
under the most rigorous conditions.

that meets the exacting requirements 

of the GOLD standard
The entire center section of the “T” 

shown in the illustration is thoroughly de­
gassed and evacuated. Motion is trans­
mitted into the vacuum through a copper 
bellows in each arm of the “T”.

The contacts are actuated by air pistons 
inside the center conductor. They are con­
trolled by an electric solenoid air valve 
mounted on the outside of the relay. When 
air pressure is applied to one of the pistons, 
contact is made with the outer conductor 
of that line, shorting out the line internally. 
When air pressure is released, the vacuum 
inside the relay pulls that contact against 
the center conductor of the incoming line. 
The air Jine to each piston is equipped with 
a pressure sensitive relay to operate indi­
cator lights.

curs 
mm.

System Design

I he design of this relay is such that using 
standard parts, it is possible to transpose 
the incoming line with one of the outgoing 
lines, so that two different configurations 
are available to aid in the layout of the 
switching system.

Specifications

This coaxial relay is designed for 50-ohm 
transmission lines and has a power rating 
of 30 kw cw at 200 me or 20 kw cw at 1000 
me. It is designed to operate from 0-1100 
me with a negligible^Sqsertion loss—less 
than 0.01 db over the entire frequency 
ran^e. Actuating air power is 25 psi con­
trol h*d by 115 vac solenoids.

I >r additional information on this coaxial 
, fill out the Reader’s Service Card and 
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FANSTEEL
DEPENDABLE 

Tantalum Capacitors

Design Forum

Series VP, for excessive 
vibration or shock requirements

Electronically 

Modulated 

Transistorized DC Amplifier
Series PP, for normal 
temperature ranges

Series HP, for high ambient 
temperatures (to 125°C) and 
for vibration resistance

STA Solid Tantalum. Voltage 
ranges up to 30 volts, D-C. 
Unusual stability over a 
wide temperature range

MODULATED entirely by electronic 
means, this all-transistor de amplifier 

has no mechanical chopper to introduce 
problems of noise, maintenance and wear. 
The eleven transistor unit provides sufficient 
gain to drive most galvanometric recorders 
from millivolt signals. Since no vacuum 
tubes are used, the unit is reliable, requires 
no warm-up time, and quickly stabilizes 
itself. A floating input allows the amplifier 
to operate from any source resistance.

A unique feature of the Model 301 DC 
Amplifier manufactured by the Industrial 
Instrumentation Division of Texas Instru­
ments Inc., 3609 Buffalo Speedway, Hous­
ton, Texas, is the all-electronic transistor 
modulator. This design was chosen to elimi­
nate any mechanical or moving parts for sta­
bility and reliability. Fig. 1 is a complete

schematic of the modulator which is similar 
to that described by R. L. Black in AIEE 
paper 55-156. With PNP transistors a nega­
tive potential of about one volt on the base 
will drive the transistor into conduction. 
Therefore, with ac excitation on the bases of 
two transistors they alternatively are con­
ducting and then cut-off. The sensitivity 
characteristics of this action are shown in 
Fig. 2. The slight amount of output with no 
input is due to the equivalent battery of the 
transistor when in the closed condition.

Since the modulator response is not com­
pletely linear, it is necessary to bias it into 
the linear region. This is done by feeding 
some of the excitation voltage through the 
220 K resistor onto the load. This feed­
through is suppressed by a zero suppression 
circuit on the output of the amplifier as

sho 
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vali 
fed

T 
junc 
moc 
thre 
It is 
ped 
typt 
an € 
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anci 
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Hermetically sealed 
capacitors to special order

Special 
to your

configurations 
order

<58 MILLIVOLTS AT 
3KC EXCITATION)

Hg. 2. Characteristic 
curve of the transistor 
modulator, showing that 
a rather sharp null can 
be obtained and the out­
put is extremely linear 
beyond a certain point.

FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois, U.S.A.
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Hl GAIN AC 
AMPLIFIER, TO GRAPHIC 

RECORDER

INPUT 
ATTENUATOR

Fig. 3. Block diagram of the de amplifier. The transis­
tor regulator lengthens battery life to 200 hours 
or regulates wide fluctuation in ac line voltage.

POWER 
SUPPLIES

3 KC 
OSCILLATOR

output impedance

-WA- 
82K

ZERO 
SUPPRESSION
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modulator see
through the closed or conducting transistor. 
It is desirable to have as high an input im­
pedance as possible for amplifiers of this 
type, but since the cut-off transistor acts as 
an equivalent current generator, the modu­
lator output is dependent on input imped­
ance. To eliminate this dependence on input 
impedance a bucking current generator con­
sisting of a mercury cell and a large resist­
ance is inserted in the input, as in Fig. 1.

Fig. 3 is a block diagram of the amplifier.

OUTPUT 
DAMPING 
CIRCUIT

FULL WAVE 
(BRIDGE) 

DEMODULA­
TOR

modulator where it modulates a 500 cps car­
rier and thence into a high gain ac ampli­
fier. The output of the amplifier is demodu­
lated on the output stage of the ac ampli­
fier. A damping network required to give 
proper damping for galvanometer recorders 
is shunted across the ouput. The 500 cps 
carrier is supplied by a one transistor phase 
shift oscillator.

The ac amplifier has four stages with the 
output stage also acting as the demodulator. 
Temperature compensation is accomplished 
by a thermistor in the feed-back loop of the 
amplifier. The supply voltage for the ac 
amplifier is furnished by a three-transistor 
regulator which allows for a 40 per cent re­
duction in battery voltage thus giving a bat­
tery life in excess of three hundred hours, 
besides regulating the ac line voltage.

com- 
t into

shown in Fig. 3. For ac input signals this 
resistance could be switched to a lower 
value so that an equivalent 0.5 ma signal is 
fed to the recorder for center-zero operation.

The low saturation resistance of alloyed 
junction transistors makes the input to the

ession
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FANSTEEL
Dependable Rectifiers

FANSTEEL

Battery Chargers and 
Power Supply Units

Selenium High Temperature 
Power Rectifiers (to 150°C)

Selenium Industrial
Power Rectifiers

Selenium
M i 11 i - R ec 11 fi e r s

Special Hermetically Sealed 
Units to Special Order

METALLURGICAL CORPORATION
North Chicago, Illinois, U.S.A

icon Rectifiers

Fig. 1. Complete schematic of the transistor 
modulator. Since the input signal »s in effect 
the supply voltage for the modulator, the com­
plete output characteristics are shown in Fig. 2.



Resistor Performance Levels

t

Ralph A. Osche
Signal Corps Engineering Laboratories 

Fort Monmouth, New Jersey

General purpose resistors are the most commonly 
used components in electronic equipment. Four U. S. 
companies alone manufacture over two billion annu­
ally. Most of this output is now absorbed by the radio 
and television industry. However, in the event of com­
plete mobilization, the military demand alone could be 
twice this number.

The composition resistor, first developed in the early 
days of radio, has remained basically the same 
throughout the intervening years. Even today s highly 
mechanized production systems were in use prior to 
World War II. While performance levels have re­
mained more or less static over the last decade, Army 
electronic equipment demands for component stability 
and reliability have progressively become more rigor­
ous, so that composition resistors today will no Icnger 
fulfill all of the requirements for general purpose 
applications.

I

Performance characteristics of general purpose 
composition resistors and of deposited carbon film 
resistors are quantitatively reviewed in this paper. 
This review is supplemented by the introduction 
of a new Signal Corps sponsored development—low 
cost, pyrolytic film resistors, equivalent in size to 
present composition types and capable of being 
mass produced on machinery similar in basic prin­
ciples to that presently used for composition re­
sistors.

A life analysis of composition and deposited car­
bon film resistors has been made, based on exten­
sive evaluation consuming millions of resistor hours. 
Their performance characteristics are compared 
with the new Army requirements.

32

Failure Rate Program

The life data are based on 1500 resistors in each 
of the two classes concerned. The test samples rep­
resent 500 each from six manufacturers, three manu­
facturers for each class. The program is being 
conducted by Battelle Memorial Institute under a 
Signal Corps contract. It represents the first of a 
series to be undertaken. Initially, the study has been 
confined to 1 2 w resistors of the critical resistance 
value—the value required to consume full power 
with maximum permissible voltage applied. This 
value could well represent the worst condition in 
connection with load life performance since both 
maximum voltage and wattage are contributing 
factors.

All resistors were tested concurrently at an am­
bient temperature of 70 C. with measurements 
made very frequently for the first 500 hours and 
every 500 hours thereafter. Tests have progressed 
well beyond 5000 hours, but data presented here 
will not go beyond the 5000 hour measurement. 
This measurement represents 7,500,OCX) resistor­

hours for each class. All of the resistors included 
are of the insulated (ceramic solder sealed or 
molded) variety.

This reliability program stems from the new 
Army requirements shown in Fig. 1. It is intended 
that this program will provide a method of accu­
rately predicting failure rates and related control 
tests.

The 5000 hour performance of the two groups is 
shown in Fig. 2. Four “open” or “short circuit 
failures occurred in each class, three of which, in 
the deposited carbon class, open circuited at ap­
proximately 150 hours. These three units showed 
erratic operation from the beginning of the test.

MIL- R - I IBPRESENT DA’

CHARACTERISTIC ARMY REQUIREMENTS SPEC LIMITS

MOISTURE RESISTANCE ( MAX A R % ) 3 0 19

TEMP CYCLING (MAX A R X ) 2 0 ( -55 TO I75*C) 4 (-55 TO 85*c)

TEMP COEFF OF RES ( PPM / *c ) 500 MAX 600 TO 3000

VOLTAGE COEFF OF RES ( X / VOLT) 0 01 0 C35

CLOSEST TOLERANCE ( X OF NOMINAL) 5 5

LOAD LIFE ( AVG A R X / 1000 HR ) 3 ( IOO*c) 6 ( 70 *C)

STORAGE LIFE < MAX A R X / YR ) 0 5 NO REQ

FAILURE rate (MAX X / 1000 MR ) 0 01 NO REQ

Fig. 1 General Purpose 
Resistor Characteristics and 
Associated Requirements

It is expected that this type of early failure can 
be readily spotted by the application of rated volt­
age for a short duration. Abnormal performance 
of these three units was noted even during the first 
five hours. The fourth failure occurred after 3000 
hours. In the composition class, the first failure oc­
curred in 1500 hours. In Fig. 3, failure rates are 
given for 1, 2, 5 and 10 per cent deviations from 
initial value.

Two manufacturers were selected, one for each 
class, whose resistors exhibited the best life char­
acteristics. Fig. 4 gives a continuous average indica­
tion of the number of samples deviating by more 
than 5 per cent from the initial resistance value. No
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Fig. 3. Resistor Failure Rates—Per Cent per 100 Hrs. ’Legend: C represents general purpose carbon 
resistors, DC represents deposited carbon film resistors, Combined indicates total sample, Individual 
represents the batch from the manufacturer whose resistors exhibited the best life characteristics.

Here is EAO's outstanding 
ration program . . . 

cycle precision motor,

MINIATURE RING MOUNTED FANS
Designed for peak performance, 
compactness, dependability.
Blade dia. as small as 2"—air 
del. greater than many heavier 
blowers. Uses EAD's 1 "dia. motor.

A new low cost insulated film resistor has been 
developed by the International Resistance Com­
pany under Signal Corps contract. It is being pro­
jected as an ultimate replacement for composition

SUBMINIATURE CENTRIFUGAL 
MOWERS
For spot cooling. Moves 9 CFM 
at 1.35 S.P. Powered by EAD's 
1 " dia. motor.

MINIATURE SINE WAVE ALTERNATORS
For very pure sine wave voltage, 
high power output. Low distor­
tion, light weight, permanent 
magnet fields. Frame sizes begin 
with 1" diameters.

One hundred samples from each manufacturer 
were subjected to a moisture resistance evaluation 
in accordance with Method 106 of MIL-STD 202, 
with 50 samples energized and 50 samples polar­
ized. (Polarizing involves subjecting the resistor to 
100 vdc across the tied together terminals, and 
the body. This tends to accelerate electrolysis, 
which sets up corrosion more rapidly if moisture 
gets to the resistance element.) Twenty cycles, 
instead of the specified ten cycles, were used as a

some groups of these samples, no com
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satile unit. Modifications 
high ambient and high 

tude versions as well 
. low voltage designs.bined evaluation was attempted. The moisture1 

resistance characteristics of the most stable types 
from two manufacturers, one for each class, are 
exhibited in Fig. 5 together with the characteris­
tics of a group of deposited carbon sealed resistors.

“open’ or “short” circuit failures were noted 
either case.

MINIATURE GEAR MOTORS
Servo, synchronous or induction 
units, primarily for 400 cycle 
and var. freq, operation. Gear 
ratios up to 10,000 to 1. Basic 
types use EAD's 1" dia. motor.

and high efficiency. Where minimum size 
and weight are essential, use this ver-

500 lOOO

MINIATURE TUBE AXIAL BLOWERS
For officiant cooling and air 
change in small electronic equip­
ment. Driven by EAD's 1* dia. 
motor. No brushes, no arcing, no 
inferforence.

Complete specifications available on request.

DasteenA/e Devices. me.
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAO

HEARTof your 
miniaturization program

Fig. 2 Load-Life Characteristics of Composition and Deposited-Carbon Resistors
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resistors in the production of Army equipment. It 
demonstrates the possibility of meeting all of the new 
Army requirements. It will operate continuously in 
an ambient temperature of 100 C at full rated con­
ditions, in contrast with 70 C for the deposited car­
bon type. Mass produced cost is expected to be 
approximately one-third to one-half that of regular 
molded deposited carbon resistors and about dou­
ble that of the composition type.

These resistors, having the same physical size as 
their 1/2, 1, and 2 w composition counterparts, are 
available in 5 and 10 per cent tolerances. High 
speed composition resistor equipment, with appro­
priate modifications, is used in their manufacture 
instead of the much lower productivity batch sys­
tem involved in deposited carbon resistor produc­
tion.

The film is deposited instantaneously in a con­
tinuous manner on a high temperature glass instead 
of prefabricated ceramic rods with the associated, 
relatively slow deposition process. Resistance spiral­
ling of the new films is performed in a continuous 
fashion during the early production stage. In con­
ventional deposited carbon resistors, spiralling to 
range is done on an individual unit basis.

This new process is capable of producing four 
feet of coated adjusted resistance element per min­
ute. This element is continuously monitored for 
resistance tolerance and then ultimately cut into 
two foot lengths for further processing into com­
pleted resistors. In the one-half watt size, the 
length of glass coated element turned out at one 
end of the equipment is approximately equivalent 
to 15,000 resistors per hour. Unlike the conventional 
method of depositing pyrolytic films on prefabri­
cated ceramic rods, this method actually fabricates 
the substrate as part of the process. Several ad­
vantages accrue from this feature in that the sub­
strate surface is uniform and non-contaminated.

The properties and the quality of a film resistor 
are dependent on the nature of the substrate as well

as on the nature of the film itself. The substrate 
must be chemically neutral and must meet 
rigid specifications with regard to physical dimen­
sions and surface properties. This new method 
of fabrication of the substrate as part of the 
process will consistently meet these specifica­
tions. The film deposition takes place immediately 
following the glass drawing operation. It is accom­
plished at temperatures in excess of 1000 C, and 
is completed in a fraction of a second. Depending 
on the characteristics desired, the deposited film 
may consist of carbon, metal, or more complex

combinations of conductors and semi-conductors. 
The extreme flexibility of the process, its rapidity, 
and the large capacity combine to offer a potential 
of truly unique resistors at low cost.

The characteristics achieved show very substan­
tial gains in performance levels, as indicated in 
Fig. 6, which shows performance for the three 
classes of resistors concerned. Military specifica­
tion limits are shown for the other two classes of 
resistors as an indication of performance levels. 
Resistors of the critical value in the deposited car­
bon class usually exhibit a temperature coefficient
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SPECIFICATION REQUIREMENTS.
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NEW PYROLYTIC GENERAL PURPOSE RESISTOR, BASED ON ACTUAL DATA.
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esistance lower than indicated; nevertheless^ the 
■ cification permits the maximum for all values. 
■ i ie temperature coefficient of deposited carbon 
■ rt istors and of the new pyrolytic general purpose 
I re istors varies directly with resistance value be- 
I tx en the limits of approximately 250 and 500 
I ppr per deg C.

ir composition resistors, the specification re- 
I qucements are listed in steps. The limit shown in 

I Fi 6 is the step which includes the one-half watt 
I critical value. Maximum and average limits, where 
I necessary to conform to the specification, are shown 
I on the appropriate bar graphs. Higher upper am- 
|l bient temperature performance for the pyrolytic 
I general purpose resistors is shown in the tempera- 
I turc cycling test and the load life test.

। Since specification limits generally reflect the max- 
I imum deviations to be expected, and since these 
I maxima usually occur in the higher resistance val- 
I ues in the moisture resistance test, it is anticipated 
I that the performance levels of the deposited car- 
| bon and general purpose pyrolytic resistors will be 
I very close in this characteristic. In view of the size 
I difference, the load life performance of the new 
I resistors might well merit a higher rating.

Future Developments

Additional development work is needed to extend 
» the resistance range of the new pyrolitic resistors. 

The objective is 10 ohms for the lower limit and 
I 22 meg for the upper limit. At the present time the 
I lower limit appears feasible. The upper limit for 
I all power ratings is still a problem. However, an 
I upper range of 5, 10 and 15 meg for the 1/2, 1 and 
I 2 w units, respectively, appears to be within reach.

A failure rate program has been initiated to de- 
I termine the reliability level of the new process, 
I the character of failure, the mechanism of failure, 
I and to develop corrective techniques aimed toward 
I a failure rate not to exceed 0.01 per cent per 1000 
I hours. It is expected that the development phase 
I of the program will be completed within 18 months 
■ and the failure rate evaluation phase will have pro- 
I gressed sufficiently to begin the preparation of tech- 
■ nical requirements to be incorporated in subsequent 
I procurement data.

References
I 1 Final Report on Tasks XXXI and XXXIV Signal 

Corps Contract DA36-039 sc-63136 with Battelle 
I Memorial Institute.
■ -Third Quarterly and Final Report on Signal Corps 
| Contract DA36-039 sc-64665 with International Re- 
I sistance Company.

I Acknowledgements
I Ab istance in the preparation of this paper by the
■ folli ing personnel is gratefully acknowledged:
I M> c. A. Shearer and his staff of the Reliability
■ Divi ion, Battelle Memorial Institute.
I F Sidney J. Stein and his staff of the Research De-
■ Pan ipnt, International Resistance Company.

T s paper was originally delivered at the 1957 IRE 
■ con ntion.

957 ELI CTRONIC DESIGN • June 15, 1957

NEW 
ELECTRONIC GALVANOMETER

de null detector 

micro-microammeter 

microvolt level de amplifier 

microvoltmeter

I A dozen good reasons why KIN 
TEL’s Electro-Galvo solves your low- 
level de measurement problems

Sensitive- Rugged - Versatile

1 20 Micro Microamps Per Division 
Sensitivity

Functionally equivalent to suspension galvanometers, but 
with far greater versatility, the Model 204A is the ulti­
mate for DC null detection in low level bridge and 
potentiometer circuits. KIN TEL’s chopper stabilized, all 
transistor design provides extreme sensitivity and rugged 
durability superior to conventional moving coil or elec­
tronic galvanometers.

2 10 Microvolts to 10 Volts or ±:
0.001 Microamp to 1 Milliamp Full 
Scale Sensitivity

3 Withstands Extreme Overload with No 
Zero Offset

4 Transistorized — Rugged — Insensi­
tive to Shock, Microphonics, Position

Immune to overload and shock, the current sensitivity of 
the Model 204A is 20 times greater than the sensitivity 
of high quality, mechanical current galvanometers. As a 
voltage galvanometer, the extremely high power sensi­
tivity of the Model 204A makes it superior to low 
impedance moving coil instruments. This reliable, gen­
eral purpose unit is ideal for use as a direct reading 
indicator for strain gage thermocouple and other current 
or voltage measurements in industry or laboratory. The 
204A's simplicity of operation makes it the key to effi­
cient production line testing. Its unequalled stability makes 
it ideal for low level DC amplification to extend the 
range of recording and other measurement instruments.

Floating Input

6 7 Voltage or Current Ranges

7 10,000 Ohm Input Resistance

8 10'14 Watts Full Scale Power Sensi­
tivity

Equivalent Built-in Ayrton Shunt — 
No Accessories to Buy

10 Use as Stable DC Amplifier with 1 Volt 
at 1 ma Output

Representatives in all major Mes. 11 Less than 2 Microvolts Drift

12 Less than 1 Microvolt P-P Noise
5725 KEARNY VILLA ROAD • SAN DIEGO 11
CALIFORNIA BROWNING 7-B7OO Model 204A Price $325.00
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••Prusantly undergoing test.

EST 1923

STAMFORD, CONNECTICUT
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tion over otherwise exposed wiring can be molded 
in and cured along with the base board. This im­
proves the electrical properties of the board in ad­
dition to preventing shorts.

3-D Printed Circuit Laminate

w,------- 4

check 
the spec

on this CORN 
MINIATURE ALTITUDE SWITCH

SWITCH (type GB300* )AMBIENT ABSOLUTE PRESSURE

WEIGHT 1.8 oz.

ACTUATION SETTING 
RANGE OF TESTED 
AVAILABLE MODELS

5000 to 
60,000 feet or
25 to 1 PSIA

ELECTRICAL 
RATING

SPDT 18-30
VDC 2.5A Ind.

TEMPERATURE 
RATINGS 
AVAILABLE

-65 to 160F
-65 to 275F
-65 to 400F*‘

VIBRATION RATINGS 
UP TO 25G

5-500
5-2000 CPS

EXPLOSION RATINGS 
TO SPECIFICATION

MIL-E-5272A

•Switchus ton bf supplied either factory pre 
Mt ar with means far eiternal adjustment.

for further information. write

GORN ELECTRIC CO., INC.
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WO MONTHS AGO Electronic Design ran an 
article on “Molded Printed Circuits.” The new 

approach described there may have surprised some 
of our readers, particularly when existing printed 
circuit techniques were reasonably reliable and 
saved money over old-fashioned hook-up wiring and 
cabling. But, depending upon the application, some 
methods and materials are better than others. Also, 
improved materials and methods are constantly 
being explored. Described here is the first com­
mercially available “3-D” laminated printed-circuit 
board. Unfortunately, the illustrations show only 
two-dimensional molded laminate; but, the shape 
of the cured board depends upon the shape of the 
preform and the dies used in the compression-mold­
ing press where the pre-formed laminate is cured.

The process described and illustrated here was 
developed by Rogers Corp, of Rogers, Conn. In a 
number of ways it is similar to the molded printed 
circuits described in ED, April 1, p. 40. Its ad­
vantage is that the basic material is a laminate with 
excellent flexural and impact strength.

The printed wiring is die blanked and molded 
into a laminated base board of any selected NEMA 
grade using only standard stamping and compres­
sion molding machines. No chemical etching is re­
quired and no copper is wasted in the process. The 
copper scrap from the blanking can be reused. In­
serts can readily be installed during molding. The 
copper circuitry can be either depressed below or 
raised above the surface of the board, as desired. 
Tooling is relatively simple and inexpensive. And, 
it is quickly available. Typical cost is $1,000 for the 
stamping dies and $1,000 for the molding dies plus 
a product cost of about 1-1/4^ per sq in. of XXXP 
grade laminate. Production can be underway within 
60 days from receipt of printed-wiring drawings.

The Rogers Corporation has developed their own 
base laminate material—a cellulose fibre sheet— 
which meets NEMA XXXP specifications but is 
superior in a number of characteristics. The table 
gives the comparison of their RM 2035 base lami­
nate and NEMA specification values.

As with the molded circuitry previously de­
scribed in Electronic Design, two-sided printed 
circuitry is possible. Also an epoxy resin film insula-

Advantages

Some advantages of molded laminate printed 
wiring over conventional punched boards are: 
■ Increased thickness at mounting corners, insula­
tion barriers, or other third dimensional effects can 
be incorporated in the design of the part.
■ The molded board may be tapered in thickness. 
■ Reinforcing ribs may be added to strengthen thin 
sections, thereby saving material.
■ Holes from approximately .030 in. diam can be 
molded into any thickness base.
■ The holes may be tapered or stepped in depth 
allowing more flexibility in the design of mechan­
ized assembly systems.
■ Molding results in the formation of a resin skin 
sealing all edges, hole-walls etc., thereby reducing 
moisture absorption.
■ Terminal pins and other hardware can be molded 
into the board, eliminating subsequent mounting 
and staking operations.
■ Individual preforms of the uncured laminate can 
be molded together to form a single homogeneous 
part.
■ Molded holes concentration can be twice that per­
missible in a punched XXXP part.
■ Angles, channels, or other self-supporting forms 
may be readily molded.

Although the method of fabricating printed wir­
ing boards at Rogers Corporation involves blanked- 
out copper circuitry, at least one other company has 
been licensed to use the process and can furnish 
etched or electroplated circuitry on the molded 
base laminate. The process is flexible and can be 
adapted to the needs of the user. Where electro­
deposited circuitry may be desirable for low-cur­
rent low-resistance circuits, die blanked circuitry 
can be heavy enough to handle electrical appli­

ance loads of 70 amp or greater.
For additional information regarding this devel­

opment, fill out the Readers’ Service Card and 

circle 375.
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DO BINARY LOGIC

DRIVE TRANSISTOR CIRCUITS
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Send for free data file!

Laminate and NEMA XXXP Grade

Two steps in making printed circuits are shown. Copper is first punched into the molding board
and then excess copper is stripped away. Later the board is cured in a compression mold.
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Comparison—RM 2035 Molded Cellulose Fibre

Properties
NEMA XXXP 
Specification RM 2035

Density, Gms/cc 1.30 1.32

Heat Distortion Temp Min. Deg F 300

Water Absorption Per Cent 1.00 0.35

Flexural Strength, Flatwise 
Machine Direction 12,000 24,000
Cross Machine 10,500 17,000

Impact Strength, Edgewise, ft-lb/in.
Machine Direction 0.35 0.65
Cross Machine 0.30 0.45

Bonding Strength, lb 1,360

Resistance to Hot Solder {30 sec at 250 C) Does
lxlxl/16 in.—1 oz cu Blisters Not
Clad One Side Blister

Abrasion Resistance 0.160 0.045
Weight Loss, Grams

Dielectric Constant, 106 Cycles 4.60 4.40

Power Factor, 10* Cycles 0.030 0.027

Dielectric Breakdown, Parallel, 

Step by step, KV 60 100

Dielectric Strength, Perpendicular, 
Step by step, volts/mil 450 750

Insulation Resistance, mgh 20,000 20,000

Volume Resistivity, mgh/ — 33,000 M
CM3 — 3,500 M

Surface Resistiivty, mgh — 800,000

Arc Resistanie^Sec. < 5

200,000

70

Typical properties of molded sheet under average 
typical conditions: pre-conditioning and after­
baking recommended for best electrical properties.
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You can do all of these functions with the new
integrated line of NAVCOR transitorized pulse 
programming equipment . . . available in minia-
turized building blocks.
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These ideas emerged long ago to provide a basis for commercial transactions in the buying and selling of 
goods, real estate, construction of buildings, monuments and the like The graduated stone cubit, used by the 
Egyptians, is a tangible example of this idea. The idea of agreed-upon units, works for those who agree to 
use the units. Such agreements can be local, as they were in early times, or they may become national or inter­
national as they are today. The point to note is that the unit is useful only within the group that makes its 
measurements in terms of it.

When commerce takes place between groups having different units and standards, great difficulty anses until 
the relationship between differing units has been worked out. This often leads to conversion factors and confusion. 
There is, therefore, a natural and worthwhile tendency to extend the scope of application of a few wiaely agreed- 
upon units and standards. Today, there is international agreement in the use of the meter, kilogram, and second. 
It is not enough to have the names of these units alike. The unit must be the same whenever used and the standards 
in which the unit finds expression must be the same.

Each discovery of science which leads to concepts of some new quantity which must be measured leads to a 
need for a new unit and along with it a new standard. Historical examples are development of the concepts 
of electric current, voltage or resistance; more recently—attenuation, molecular and atomic cross section. In some 
cases, only an extension of an already used unit, such as the erg to the electron volt, is required In other cases, new 
units such as the poise, or the calorie are defined.

As our knowledge increases, it is necessary to make our units and standards form a consistent set and to 
remove the strait jacket of disciplinary or specialized compartments from the realm of science. This is another 
important function of the national standardizing laboratories and the international commit ees through which they 
operate. All units are referred to the primary units of mass, length, and time as rapidly as knowledge and art 
permit.

Since the whole scheme of using units has an essential arbitrariness, at least one unit arbitrarily established 
is required to set the scale for all. But no more than one arbitrary unit is needed. Why we elect to use three is a 
matter of historical accident and subsequent convenience.

Basic Standards

for Science

INSTRUMENTATION is measurement in action.
For effective measurement, there must be some1 

parameter to be measured by the instrument and 
some agreed-upon units in which the measurement 
is to be expressed. Standards represent the physical 
realization of the agreed-upon units and are estab­
lished as a basis for instrument calibration.

Role of Standards

Once one sets out to measure something it is first 
necessary to agree upon a unit (foot, inch, pound, 
degree, electron volt, etc.) in which to express the 
result. It is next necessary to give this unit physical 
realization in the form of a standard against which 
measuring devices can be calibrated.

Precision Required

In commerce the need for precision is not great. 
In mass production, another aspect of measurement 
comes into a position of great importance—inter­
changeability of parts. The devices made today are 
complex in structure and have many parts which 
must fit together functionally. They are made in 
scattered factories and brought together for assem­
bly. Each part is made to meet specifications and 
measured to see that it is within tolerances.

The product of our research and engineering 
laboratories is often information rather than de­
vices. If there is to be effective exchange of data 
between all laboratories, the information must be 
interchangeable. It is thus necessary that all col­
laborating laboratories use the same units and refer 
to the same standards. The need for national and 
international standardizing laboratories also be­
come clear, as does their basic functions: the main­
tenance of standards and their dissemination 
tlirough the calibration of instruments used by in­
dustrial producers, scientists and engineers.

There are thus three roles of standards: to pro 
vide a consistent basis for the interchange of com­
modities in commerce; to provide the measurement 
framework for making interchangeable parts 
needed in mass production; and to provide the 
measurement framework that permits information
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RECORDING METHOD USED IN SANBORN DIRECT

ACTUAL ERROR FACTORS

0 mms Radians

actual linearity better than that

mathematics involved here,*The

terms of mechanical measurewere redefined
meats so that the electric watt and the mechanical

it was BY THESE THREE FEATURES

rotation.
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pensation resulting i 
predicted in the table.

of light, rather 
particular piece

.0033 

.0075 

0133

.0209

004

.010

.018

Corrected 
Error A

Corrected 
Error in mms

Theoretical 
Error e

Rectangular 
Coordinates

. . . save analysis 
time, simplify inter­
pretation and cor­
relation of multi­
channel records. No 
waveform curvature, 
negative time lines,

RECOGNIZE A “150” RECORD

length stylii, design parameters affecting 
by l)r. Arthur Miller “Sanborn Recording

WRITERS, AND A REVIEW OF THEORETICAL AND

. . . made by hot 
nichrome ribbon tip 
of stylus on heat­
sensitive Sanborn 
Permapaper. Clear, 
smudge-proof 
traces that clearly 
reveal minute sig­
nal changes.

n in terms of the length of some

to be interchangeable among research and engi­
neering laboratories.

As the application of mass production technique1 
is extended and as research continues, the need for 
more and more refined measurement increases. It is, 
therefore, the latter two roles of standards that 
bring about the demand for improved standards, 
improved instruments, and. in some cases, for even 
more precise and refined definitions of the basic 
units themselves. Two fundamental units—length 
and time—are now in process of redefinition. Others 
will undoubtedly follow.

Physical Constants as Secondary Standards

It is desirable to have standard units defined in 
terms of some constant reproducible properties of 
nature such as the size of the earth, the period of its

angles) are an accurate 
measure of signal val­
ues. But to determine 
the extent of error re­
sulting from using this 
approximation, the fol­
lowing data have been 
calculated*, using a 
chart width of 25 mm 
either side of zero (“D” 
in Fig. 2) and effective 
stylus length of 100 
mm (“R” in Fig. 2) in 
the series expansion 
for the tangent func-

necessary to drop the arbitrary units: the interna 
tional ampere and the1 international ohm.

the length of a wave

TECHNIQUES and DEVELOPMENTS 
in oscillographic recording

1% Linearity

. . . resulting from 
use of currant feed­
back Driver Ampli­
fier in each channel, 
high torque galva­
nometer* o* new 
shorted coil frame 
design. Coil current 
of 10 ma develops 
200,000 dyne cm 
torque, sensitivity is 
10 ma/cm deflec­
tion. '

R. D. Huntoon 
Assoc. Director 

National Bureau of Standards 
Washington, D. C.

When the recording system is calibrated, that calibra­
tion is often made on the basis of a one centimeter deflection 
front the chart center, or by means of a two centimeter de­
flection starting one centimeter below chart center and 
finishing one centimeter above chart center In either case 
the deflection at one centimeter from chart center is accepted 
as the standard, and, therefore, is without error. The fore­
going table can therefore be corrected by subtracting .0033 
from each of the error terms to show the error, i, to be 
expected in actual use. The final column in the table shows 
this error in mms.
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Since the active length of the stylus increases as 9 
increases, deflection I) increases more rapidly than 9. All 
positive error terms in the series expansion bear this out, but 
the error terms would occur as predicted only if the galva­
nometer produced deflections exactly proportional to coil 
current* (that is, ideal spring properties in the torsion rods 
and uniformity of magnetic field). Pole tips in Sanborn 
galvanometers are proportioned so that in maximum deflec­
tions. galvanometer sensitivity decreases slightly, the com-

watt are identical tn magnitude. To do

lion. Error as a function of deflection then becomes:

well as a discussion of fixed 
tc., are contained in an article

Figure 1 shows the basic scheme by which Sanborn 
oscillographic recording galvanometers produce graphic 
records of electrical signal values. If the rapid deflection 
action of the heated ribbon tip stylus is visualized when 
current flows in the coil, it can be seen that a straight line 
at right angles to the chart length is recorded on the chart, 
at the point where the chart is drawn over a knife edge. 
The trace, therefore, is a true rectangular co-ordinate #raph.

Since I his is essentially a process of expressing coil 
(or stylus) deflection angles in terms of distances on a chart, 
the trigonometry of the situation (Fig. 2) must be examined 
to ascertain the accuracy of the method. Initially, and 
when 9 is small, the tangent and the angle are almost equal 
numerically. The expression D = R tan 9 can, therefore, 
be rewritten D = R0 (approx.). To the extent this latter 
expression is true, deflection distances (rather than deflection

oi netal or weight of a particular piece of platinum. 
If he original metal were lost, it could never be 
re roduced. The present metric system is based

SANBORN 
COMPANY

Industrial Division
175 Wyman Straat, Waltham 54, Mass.

Consistency

As scientific understanding advances; and as uni­
fying laws, such as the relationship between me­
chanical and thermal energy are discovered, there 
become relations between the units which were 
only arbitrarily defined originally. It then becomes 
necessary to have the units so defined as to become 
consistent with one another. This insures that iden­
tical physical quantities are the same when deter­
mined in the different branches of science. Once 
there were three units of energy—mechanical, 
thermal, and electrical. The thermal unit has been 
made consistent with the mechanical unit through 
the determination of the mechanical equivalent of 
heat. In 1950 the units of current and resistance

over-all galvanometer per fot 
Galvanometers", published the May 1956 Sanborn RIGHT ANGLE. Copies are available on request.

FROM

SANBORN

Call on Sanborn engineers for 
help with your oscillographic re­
cording application in the 0-100 

cycle range. Descriptive liter­
ature is also available on 
request, providing data on 

Sanborn 1-, 2-, 4-, 6- and 
8-channel Systems, 

■0 choice of 12 inter-
“¡jS changeable plug­

in Preamplifiers, 
Separate and Sup­
plementary ‘ Instru­
ments.



tional primary of standards of mass, length and time 
to some of the important physical constants.
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upon an unsuccessful attempt to establish stand­
ards based upon the properties of nature. Since the 
initial measurements were faulty, only arbitrary 
standards resulted and not independently repro­
ducible ones.

Science is concerned with the measurement of the 
properties of nature. These are characteristic of the 
particular science and not of the units arbitrarily 
agreed upon for making the measurement. Out of 
the measurements come the determinations of 
physical constants such as the velocity of light, the 
charge of the electron, Avogadro’s number, the 
mass of the proton, the boiling point of water, the 
density of mercury and the like, all of which are ex­
pressed in terms of our arbitrarily chosen units. 
Measurements of most of these are complicated by 
phenomena of nature. For example, the boiling 
point of water depends upon the adjustment of a 
number of other measurable parameters, such as at­
mospheric pressure and contamination, and do not 
represent the measurement of a single characteris­
tic, but rather the measurement of a particular 
property when other observables are specified.

The measurement of the physical constants, such 
as the velocity of light in vacuo, or the mass of the 
proton, or the Faraday, which do not represent 
properties requiring the specification of values of 
other observables, lead to uniquely specifiable an­
swers. These can be measured with more or less 
accuracy as the case may be, but it is expected that 
in all places at all times the same answer would be 
obtained within the experimental uncertainty.

Each of these measurements gives a determina­
tion of a natural or physical constant in terms of 
our arbitrary units and standards and serves to lock 
them (units and standards) into the phenomena of 
science. Once one of these constants is precisely and 
accurately determined in terms of our units and 
standards, it can itself be used subsequently as a 
standard for other measurements in its related 
fields. Or this physical constant can be used by re­
versing the chain of measurement to reproduce the 
arbitrary standards.

These physical constants form a grid of secondary 
standards located conveniently throughout the 
fields of science. They can be used at will to serve 
for standards of reference for the calibration of in­
struments. One outstanding example is the deter­
mination of the gyromagnetic ratio of the proton. It 
was carefully determined at N.B.S. in 1949, and has 
subsequently been used for the direct measurement 
of magnetic fields and for the calibration of devices 
for measuring magnetic fields ever since.

Thus, it becomes apparent that the determination 
of physical constants becomes one of the most effec­
tive ways of disseminating the units and standards 
on a consistent reproducible basis to all fields.

From Standards to Physical Constants

The chain of measurement stems from the na-

Meter Will Be Redefined

The unit of length is the meter. It was originally 
defined to be 1/107 of the quadrant of the circum­
ference of the earth from equator to pole. Actually 
the measurement was in error. Thus, the standard 
established to reflect the defined unit does not ex­
actly do so. The unit is now the distance between 
the marks on the bar which forms the physical 
standard. The N.B.S. has a group of 10 meter bars; 
one of these, No. 27, is our National standard and 
has been compared with the international standard 
in Sèvres, France several times. Such comparisons 
can be made with a probable error of about 3 parts 
in 100 million, i.e., to about 1 millionth of an inch.

This precision is obtained for measurements of 
line standards which are very nearly alike. Degra­
dations in accuracy arise when lesser or greater 
lengths are to be determined from it, being, for ex­
ample, about 3 in 105 for one millimeter.

Today this standard is not good enough to meet 
the needs of industry and of research laboratories. 
Electronic techniques are being developed which 
may increase the precision by an order of magni­
tude. However, as the accuracy requirements con­
tinue to increase, questions about the stability of 
the meter bar itself arise, i.e., as to its constancy of 
length. There are now extensive plans and experi­
mental work leading toward a redefinition of the 
meter in terms of the length of certain wavelengths 
of light. The particular one to be selected will pre­
sumably be settled in 1960.

The meter has been compared with the wave­
length of red Cadmium light a number of times 
since 1890 with a precision of about 1 in 107. No 
significant differences to indicate a change in its 
length have been observed. The objective of the re­
definition of the unit is to get a unit of length which 
is defined with an accuracy of the order of 1 in 109 
or 1010 and to be able to make measurements in 
terms of this unit with similar precision. There need 
be no alarm about the new unit causing adjust­
ments. It will be so defined that existing measure­
ments with presently achievable precision will be 
no different than before.

Mass Standard Is OK

The unit of mass, the kilogram, was defined to be 
the mass of one cubic decimeter of water under 
standard specified conditions. A platinum cylinder 
was established as a standard to represent this unit. 
Unfortunately, there were troublesome errors here 
also so that the unit was changed from its basic 
definition to be the mass of this particular cylinder.

The N.B.S. has a group of standard kilograms of 
which Kg No. 20 is our national standard and has 
been compared with the international standard a 
number of times. The probable error of such com­

parisons is about 5 in 109, i.e., about 5 millionths of 
one gram or about the mass of one day’s growth 
of one whisker of the average human male.

This precision and accuracy seems to meet to­
day’s needs quite adequately. No direct physical 
constant of mass has appeared which could be used 
as a standard of mass and there is no plan at present 
to change the definition of the unit.

Time Definition More Accurate Than Measurement

Responsibility for determination of time in the 
United States is assumed by the U.S. Naval Observ­
atory. The National Bureau of Standards maintains 
the standard of frequency which is continuously 
checked with astronomical time, and broadcast in 
the standard frequency bands by radio stations 
WWV near Washington and WWVH in Hawaii 
with guaranteed accuracy of 1 in 108. Corrections 
to the broadcast frequencies are later published 
making them accurate with a probable error of 1 in 
109 (1 sec. in 30 years).

The second to time is unique among standards. 
Until recently, it was defined as a certain part 
(1/86,400) of mean solar day. Since the average ro­
tational speed of the earth may vary by almost 1 in 
107, the second of mean solar time did not repre­
sent an invariable standard. Even within one year, 
seasonal changes in the sidereal rotation of the 
earth amount to ±1 in 108. Although this seasonal 
fluctuation has behaved rather regularly for the last 
few years, no great assurance is felt that it will con­
tinue to be regular in the future, or that irregular 
changes in the rotational speed, which have oc­
curred in the past, will not occur again.

On the other hand, the orbital motion of the earth 
about the sun, and that of the moon about the 
earth, behave more regularly and furnish a basis for 
uniform time, called Ephemeris Time. For this 
reason the General Assembly of the International 
Astronomical Union adopted at Dublin in 1955 a 
definition of the second as a certain part (1/32,556,- 
925.975) of the tropical year 1900.0. This number 
precisely defines the second which is identical with 
the second of Ephemeris Time.

Using a group of carefully controlled crystal 
clocks for interpolation and nightly observation of 
the stars with a photographic zenith telescope, an 
accurate scale of relatively uniform time (UT2) may 
be established. This scale is based on the average 
sidereal rotational speed of the earth. During a year 
of observation, this scale was established by the 
Naval Observatory with an accuracy of about 1 in 
109 in terms of the average speed of the earth and 
checked against atomic frequency standards.

Relating the rotation of the earth to the relatively 
uniform scale of time is accomplished by assuming 
that the rates of the crystal clocks are monotonic 
functions of time and any periodic differences be­
tween star time and clock time are due to seasonal 
changes in the earth’s rotational speed. Monotonic
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changes in the earth’s rotational speed would not be 
detected by this means but would be interpreted as 
i change in rate of the clocks. It is this smoothed 
tandard of time, called universal time (UT2), 
vhich is currently broadcast by the naval radio sta- 

’ ms of the United States and the National Bureau
Standards stations WWV and WWVH.
To divide up this universal time scale into sec- 
ids as defined by the tropical year 1900.0, an ex­
uded series of observations on the moon is re- 

(¡uired. Data on the relative motions of the sun, 
i noon, and earth compiled by astronomers for many 
centuries are also used. With data from additional 
moon observations from 20 cameras planned for the 
International Geophysical Year 1957-58, it is hoped 
to determine the length of the second of Ephemeris 
Time in terms of our present universal time stand­
ard with a probable error in accuracy of about 1 in 
109. Thus, the second of time is defined more pre­
cisely than it is possible in the present state of the 
art to measure it.

During recent years, measurements have been 
made on the frequency associated with low-energy 
transitions of atoms and molecules in accordance 
with the relationship of E = hv. One of the most 
useful of these for time measurements is the transi­
tion in the cesium atom involving the reversal of 
spin of a single electron which gives rise to the 
hyperfine structure of its optical spectra. The fre­
quency associated with this transition has been 
measured by the National Bureau of Standards 
(9,192.632 me) and more recently with greater pre­
cision by the (British) National Physical Laboratory 
(9,192.63183 me). At the present time, the precision 
with which the characteristic frequency of this 
atomic transition can be measured, appears to be 
better than the precision with which the average 
rotational speed of the earth can be measured over 
a one year period, and somewhat better than the 
accuracy with which the newly defined standard 
second can now be determined.

The standard of time is in a unique position at 
the present time. There is a demand for the defini­
tion of the unit in two ways: one in terms of the 
tropical year; and one in terms of the frequency as­
sociated with a transition in a cesium atom. There 
is even talk of having both, one for the physical 
measurements and another for the civil purposes.

This is the first part of a two-part article based 
on a talk given by Dr^R. D. Huntoon at the Instru­
mentation and Control in the Process Industries 
Conference in Chicago, Feb. 6, 1957, under spon­
sorship of Armour Research Foundation of Illinois 
b titute of Technology. The second part will con- 
s fer derived standards, precise physical constants, 
o d fundamental physical constants. It will also in- 
( ide a bibliography.

room for growth...

ElectroData has room for 
you to share in the most stimulating growth pattern in 
the electronic data processing industry ... if your own 
growth potential matches ElectroData’s in experience 
and creativity. A vital young company with unlimited 
horizons draws men of research attainments and 
inventive calibre. Such men—physicists, mathemati­
cians, electronic engineers—are invited to write to: 
Professional Employment Manager, ElectroData, 
460 Sierra Madre Villa, Pasadena, California.

ElectroData — Division of Burroughs Corporation
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MICROWAVE PROGRESS

Signal Sources and Receivers

What a tankful of gasoline is to the 
automobile, the klystron tube is to 
the microwave system —a reliable 
and efficient power source.

Internal and external cavity type kly­
strons are used in PRD microwave 
oscillators. Both types belong to the 
reflex klystron group which is usually 
preferred because it provides easy 
tuning over a relatively wide fre­
quency range and easy frequency or 
amplitude modulation.

The coaxial cavity is most often used 
for broadband oscillators since its 
principal mode is the TEM. This per­
mits greater frequency coverage than 
either the TE or TM modes of rec­
tangular waveguide sections.

PRD’s line of signal sources is con­
veniently operated through the use 
of PRD Klystron Power Supplies. 
Electronically regulated beam, grid, 
and reflector voltages provide ex­
tremely stable klystron output signals.

A spectrum analyzer is a special type 
of self-contained receiver. It presents 
an instantaneous display of the power 
spectrum of the input r-f pulse on an 
oscilloscope screen. Basically, it is a 
superheterodyne receiver with a fre­
quency modulated local oscillator.

While the analyzer delivers an accu­
rate envelope of the pulse frequency 
spectrum, it does not necessarily 
display each frequency component, 
since the frequency separation be­
tween adjacent spectral lines on the 
screen is a function of the local oscil­
lator sweep rate, fs, as well as the 
PRF, fit- Actually, the number of lines 
produced on the screen is fn/fs- By 
varying fn, the operator can control 
the spectrum detail presented.

Data such as that contained in the 
foregoing paragraphs are available in 
our PRD Reports. Published periodi­
cally, these reports give practical 
information on virtually every aspect 
of microwave research and engineer­
ing. Mathematical derivations, 
graphs, and charts are always in­
cluded. If you'd like to receive these 
reports (there’s no charge of course), 
we’ll be happy to add your name to 
our mailing list. Please address your 
request to: Reports Dept. R-6.

IN 189

PRD Klystron Power Supply for low 
and medium voltage klystron tubes
Three Protective Devices Prevent Klystron Burn-out!

Another first from PRD. A compact, easily transportable klys­
tron power supply that provides: a protective diode to safeguard 
the reflector against turning more positive than the cathode; a 
fuse in the klystron cathode return to protect the beam supply; 
and a “Beam Off” position to allow for warming up of the klystron 
filament.

A special feature of Type 809 Klystron Power Supply eliminate* 
readjustments when changing from cw to square wave modulation. 
The top of the square wave is automatically clamped to the pre­
viously chosen reflector voltage.

With good stability and regulation, and with square wave and 
saw tooth modulation plus provision for external modulation, 
Type 809 Klystron Power Supply is equally at home in the labo­
ratory or on the production line.

Mod alati an

Output

rm
SPECIFICATIONS

Voltaco (volts) Current 
(milliamperes)

Additional 
Specifications

Beam Continuously variable 
250 to 60C Oto 65 Ripple: 

< 5mv RMS

Reflector Continuously variable 
Oto 900 50ps max. Ripple: 

< lOmv RMS

Filament

Tm

6.

Frequency 
Ringe 
(CP»)

3

Nominal 
Voltace 
(volts)

2 amperes

Rise Decay 
Time 

(microseconds)

±3% center 
tapped

Clamping circuit 
maintains top of 

square wave 
within 2 V of ¿w 

reflector voltage.

Square Wave 400 to 2000 Oto 90 <10 <10

Saw Tooth 60 (fixed) 0 to 125
Prica—1350 f o.b. Brooklyn, N Y.

For additional details on PRD 809 Klystron Power Supply, contact 
your local PRD Engineering Representative or write to Technical 
Information Group, Dept. TIG-6.

202 Tillary Street • Brooklyn 1, N. Y. • Tel: UL 2-6800 

Cable Address: microwave, new york Ic-CC i t . ■* CURRENT-AMPERES

•ASE VOLTAGE VS COLLECTOR CURRENT- COMMON EMITTER
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MOTOROLA 4-WATT
AUDIO POWER TRANSISTORS

MN-24

collector-to-emitter ratingtions.

SAMPLE ORDER, 2 EACH OF 3 TYPES-$24.00

Actual 
Size

•Mdium-Pow». 
TroiuMeri

Silicon Radio-TV 
Rectifiers

Maintains gain at high power! 
Less distortion!
Uniform quality and 
characteristics!

Now available in quantity—and at a 
more than competitive price! Motorola 

has produced more than 11/2-million 

power transistors—more than all other 

manufacturers combined!

CTRONIC DESIGN • June 15, 1957

CHALLENGING PROFESSIONAL CAREER OPPORTUNITIES AVAILABLE for experienced engineers and scientists with Motorola's rapidly expanding 
semiconductor team in the Valley of the Sun For cúmplete information write to Mr. V Sorenson, Dept 10, 5005 E McDowell, Phoenix, Arizona.

CIRCLE 35 ON READER-SERVICE CARD FOR MORE INFORMATION

More power output than 
most other transistors!
More reliable high-temperature 
performance ... more stable 
with heat cycling!

MOTOROLA, INC.
SOOS E. McDOWELL 

PHOENIX, ARIZONA

For complete technical information concerning these 
and other performance-proven Motorola Semiconduc­
tors, write, wire or phone Motorola, Inc., 5005 E. 
McDowell, Phoenix, Arizona. BRidge 5-4411

allows power to be taken directly from the 
28 v supplies used by military aircraft. 
Maximum base-to-emitter voltage is —2 v, 
collector current is 2 amp, and base current 
is 0.5 amp. This transistor combines high 
levels of gain and frequency with the sta­
bility and reliability of a silicon device.

FOR MORE INFORMATION CIRCLE 36

ABATED power dissipation of 37.5 w at 
25 C and 15 w at 100 C makes this dif­

fused junction silicon transistor applicable 
to transistorized servo and audio output 
systems. The 2N389 can also operate as a 
power amplifier at frequencies up to 5 me, 
although its probable application will be in 
power supply voltage regulators and servo 
amplifiers.

Developed by Texas Instruments Inc., 
6000 Lemmon Ave., Dallas, Texas, the 
2N389 has an operating temperature range 
from —65 C to —|—150 C, which makes it use­
ful for extreme environmental circuitry such 
as guided missile and geophysical applica­
tions. For high-power reliability the 2N389 
is projection welded in a metal case de­
signed to meet the requirements of MIL-T- 
19500. It can deliver 15 watts of audio 
power with less than 10 per cent distortion 
at 100 C, or 9 watts at 1 me with a beta of 
10 measured at 0.3 amps collector current, 
grounded emitter configuration.

With a 2 amp collector current, the 2N389 
features a maximum saturation resistance of 
six ohms, a low figure for silicon power 
transistors. When used in aircraft applica-

DEPENDABLE QUALITY-IN QUANTITY"

MOTOROLA 
SEMICONDUCTORS

Other Motorola Quality Products Include: 

High-Power High-VoHog»
Audio Tianmloi I Power Transition

CHECK THESE FEATURES

Typical Operation — Class A — Single Ended

Type No. Fewer 
Gain

Distortion Power 
Output

Collector 
Voltege

Collector 
Current

MN-24 31db 5% 4 watts 12 V. .7A

MN-25 34db 5% 4 watts 12 V. ,7A

MN-26 36db 5% 4 watts 12 V. ,7A I
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NAME

LOOK FOR KIN TELON:

UNIVERSAL DC 

MICROVOLTMETERS
INDUSTRIAL TELEVISION 

EQUIPMENT

The same company, the

same engineering and

manufacturing facilities,

the same world-wide

staff of field engineers,

but a new name more

descriptive of the Com­

pany and its products.

BROADBAND DC 
AMPLIFIERS

BROADCAST TELEVISION ABSOLUTE DC POWER 
EQUIPMENT SUPPLIES ANO

METER CALIBRATORS

On these and many other electronic products the name KIN TEL means outstanding instruments and television equipment.

Representatives in all major cities

5725 Kearny Villa Road

Write, wire, phone today for demonstration

San Diego 11, California browning 7-67CO
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homograph—IV COIL RESISTANCE

CORE

60K

2 OK

(OK

800
FULL WINDOW

600

400

300
EFTSY

200

WINDOW

200

100

RANDOM 
WOUND

tl-STF 
EI-525

LAYER 
WOUND
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A irtin Berger 
Ainitran Corp.

Oliver Street 
Newark, N. J.

£1-76
'El-376 
j—El-625

RESISTANCE 
IOK

V F^^E»-3752 K

El-21 **«.
~F-12, El-525

Phis is the fourth of a series of five transformer 
design nomographs appearing in Electronic Design. 
Calculations of wire size and mean turn lengths, 
as well as die necessity to refer to resistance charts, 
can be eliminated in the preliminary design of 
transformers by using this nomograph. For known 
core sizes, it gives the resistance of windings versus 
turns without reference to wire size.

lliis chart is calibrated to two types of winding­
random on bobbins, and layer winding with norm­
ally encountered insulation between each layer. It 
is further subdivided to distinguish between wind­
ings occupying the full window of a core and wind­
ings occupying only a half-window.

El-375—
El -525

F-16 
EE24-25

TURNS 
lOOK^ 
BOK —

40K 

30K

40 0
30 0

Examples of Use
Two examples of how the nomograph can be used 

are as follows:
Example 1. What is the resistance of a transformer 
secondary consisting of 400 turns on an EE-24-25 
core and occupying the outside half of the window 
space? The coil is random wound on a bobbin.

Drawing a straight Une from the lower EE- 
24-25 mark in the 1/2 window grouping on the 
Core—Random Wound” scale through 400 on the 

‘Turns* scale gives an answer of about 14 ohms re­
sistance on the “Resistance” scale.
Example 2. A choke is to have a de resistance of not 
more than 50 ohms. Check an EI-625 core for the 
permissible number of turns. The choke will be 
layer wound.

Drawing a line from EI-625 in the “full window” 
circle of the “Core—Layer Wound" scale to 50 ohms 
on the “Resistance" scale gives an answer of 1200 
turns from the “Turns” scale.

For other fractions of full window7 space, the 
chart can also be used. For instance: Suppose in 
Example 2 the 1200 turns were to occupy only 1/3 
the window7 area. The procedure is as follows:

Multiply the 1200 turns by the reciprocal of 1/3; 
te 3 X 1200=3600 tjirns. Drawing a straight line 
from the previous El>625 mark through 3600 
turns crosses the resistance scale at 430 ohms. This 
value is then multiplied by the original fraction to 
gv e the corrected resistance; i.e., 430/3=143 ohms.

FOR HALF WINDOW 
INTERPRETATION 
USE TOP LINE FOR 
INNER HALF WINDOW 
BOTTOM LINE FOR 

OUTER HALF .WINDOW
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Quartz Clock
.01 Sec Per Day 

Accuracy

The B-288 quartz clock 
units mounted on slides in 

consists of 6 standard 
a case measuring 18 x

18 x 15 in. A high precision chronometer, rate vari­
ation is less than .01 sec per day. It is useful for 
measuring and testing very short periods of time 
as well as for timekeeping over long periods. The 
clock is unaffected by accidental variations in the 
main supply. As a frequency standard, it generates 
standard frequencies of 100 kc, 10 kc, 1 kc, 200 cps 
and 50 cps which can be distributed throughout a 
building without intermediate amplification. Due to 
high phase-stability, the accuracy of the 50 and 
60 cps outputs is as good as that of the 100 kc oscil­
lator.

Ebauches S. A., Dept ED, Oscilloquartz Depart­
ment, Neuchatel, Switzerland.
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High-Altitude Connectors 
Teflon Seal

Designed for high-altitude flight operation, the 
design feature of these connectors is a staggered 
construction which gives long creepage path be­
tween pins despite small connector dimensions. The 
body is of aluminum, anodized for corrosion re­
sistance. Each individual pin of the mated connector 
is surrounded by Teflon. Series 100 is a square­
flange receptacle, 1-1/4 x 5/8 in.; the 200 is a panel­
mount receptacle, 1-1/2 x 3/4 in.; and 300 is a 
cord receptacle, 1 1/4 x 7/16 in. With a series 400 
plug, 1-1/4 x 1/2, any one of the connectors weighs 
less than an ounce.

New Products

Noise generation, shorts, and voltage drops have 
been avoided through a design which provides for 
three separate seals—around the entering wires, 
around each pin connection, and at the interlocking 
faces. This assures an insulation resistance of 106 
meg. The ring pressure seal is accomplished by a 
small ring of Teflon near the center of each pin. 
When compressed, these rings spread, causing a 
pressure seal between the pin and the insert. This 
method effectively lengthens the leakage path, since 
there is no direct path such as found in face-to-face 
seals.

Available with 1, 3, 7 or 19 pins, the connectors 
are rated 1800 v ac at sea level and 800 v ac at 
70,000 ft. They can withstand a shock of 200 g and 
show no resonance to 2000 cps. Operational tem­
perature range is 67 F to 490 F.

Consolidated Electrodynamics Corp., Dept. ED, 
740 Salem, Glendale, Calif.

CIRCLE 39 ON READER-SERVICE CARD FOR MORE INFORMATION

S • •
The Model 35 measures resistance from 50,000 

ohms up to 200,000 meg, and is also calibrated in 
terms of conductance. Conversion from one to the 
other is effected by reversing the scale plate sur­
rounding the central range switch. The instrument 
is especially suitable for testing highly capacitative 
circuits. Test voltages used are 100 and 500 vdc. 
Accuracy is generally better than ± 1.2 per cent 
of full scale of each range, expressed in terms of 
conductance. Short-circuit test current is limited to 
10 ma. The instrument cannot be damaged by ordi­
nary misuse. Power supply is 100-120 v and 200- 
250 v, 40-60 cps. Power consumption is about 30 w. 
The instrument weighs 22 lb.

Electronic Instruments Ltd., Dept ED, Rich­
mond, Surrey, England.

CIRCLE 40 ON READER-SERVICE CARD FOR MORE INFORMATION

A permanent magnet de generator, Type 13-PG- 
6901-01, has a 10 w output at 10 v minimum de at 
8000 rpm continuous duty with 1000 hr life and 
25 C maximum temperature rise. Diameter is 1.25 
in., length 2.6 in. and weight 7 oz. It can be made 
to meet MIL-E-5272A. The device has 3 oz in. input 
torque and is face mounted.

Avionic Division. Dept. ED, 1 Main Street, Ra­
cine, Wis.

Reference Power Supply 
0.1 Per Cent Regulation

me 
tha 
Im 
Fn 
adj 
mv 
tioi 
for 
am 
adx 
of

t

To be incorporated into larger equipment as a 
reference, Model C25 supplies 300 v, 0-50 ma, regu­
lated for line or load to 0.1 per cent or better, using 
the 5651 as a reference tube. Ripple is held to 1 mv. 
Power supply is floating above chassis, with nega­
tive or positive output. Input voltages from 105 to 
125 v ac at 50 to 60 cps may be utilized. Dimensions 
are 8 in. long, 5-7/8 in. wide (including 1/2 in. 
flanges with mounting holes), and 4-5/8 in. maxi­
mum height.

Universal Electronics Co., Dept. ED, 1720 22nd 
St., Santa Monica, Calif.

CIRCLE 42 ON READER-SERVICE CARD FOR MORE INFORMATION
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from Raytheonnew
Sound Level Recorder

High Writing Speed

JACKS
Nylon Insulator«43 MAX

.286 MAX DIA

CARD FOR MORE INFORMATIONCIRCLE 43 ON READER-SERVICE
HEX NUT

-SPRING PIN CONTACT

655 MAX

INSULATOR CONTACT SLEEVE

1120 to 40,000 MC
286 MAX DIA

SPRING

Broadband thermistor CONTACT

For complete information, please write Dept. 6120

Excellence In Electronicsms

< XLE 44 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 45 ON READER-SERVICE

INSULATOR
Z^KN^m)

Mounting Panel 
f Nylon Insulator

-THREADED SLEEVE 
j-DNEF-3

PRINTED CIRCUIT TEST JACKS
Mount on any panel to V*” thick

Spring Pm Contact 
Contact Sleeve —»

SUBMINIATURE SNAP-IN CONTACT JACKS 
Snap-in contact can be soldered to cable before 

insertion in mounted jack

Bushing
Snap-In Contact ->

F ECTRONIC DESIGN • June 15, 1957

mounts that provide an

SUBMINIATURE FIXED-CONTACT TEST JACK 
Fast, easy, press-fit assembly

All your test jack needs from one reliable source-Raytheon. 

These brand new components offer a unique combination of 

highly desired features. Nine colors. Nylon insulators. Beryl­
lium-copper contacts with silver-plated gold-washed solder 

terminals. Designed for extreme salt spray, humidity, tem­

perature conditions. For standard .080" prods. These jacks 

conform to military specs, and are competitively priced.

STANDARD TEST JACK
Rugged construction, superior design. Ideal for 

extreme shock and vibration conditions

GcUIWmA
Llw PioMA

Now the most complete quality line 
in the industry...

.218 * «I DIA 
Mtg. Hole ~“

- 490 MAX------

Broadband 
Thermistor Mounts

RAYTHBON MANUFACTURING COMPANY 
Commercial Equipment Division 

Waltham 54, Mass.

The model SI-2 performs basically the function 
ol a VTVM but is superior in that it produces a 
permanent record of the measurement under inves­
tigation. It is particularly suited for acoustical and 
ciectro-acoustical measurements, especially for re- 
\ erberation, sound intensity, vibration, sound decay 
measurements, and other impulses or phenomena 
that can be converted into an electrical signal. Input 
Impedance is 10,000 ohms, of cathode follower type. 
Frequency Ranges from 20 to 200 kc. Sensitivity is 
adjustable from 6-12 mv. Reference voltage of 10 
mv is available. Interchangeable range input poten­
tiometers are available for linearly calibrated scales 
for 0-10 up to 0-75 db. Writing speed is variable 
and controlled from 200-1000 mm per sec. Chart is 
advanced by a strictly synchronous motor at speeds 
of 100, 50, 10, or 1 mm per sec.

Sound Apparatus Co., Dept ED, Stirling, N. J.

.218* 001 DIA > 
Mtg. Hola —/
-.490 MAX------------ ►
------------------.655 MAXexcellent match over the full waveguide frequency 

range from 1120 to 40,000 me, without necessity 
for adjustable tuning elements, are now available 
for either c-w or pnlsed-power measurements. They 
arc; intended for use in conjunction with power 
meters or other bridge circuits. Nominal sensitivity’ 
is 10 ohms/mw, sufficient for detecting powers as 
small as 10 microwatts. Designated FXR Series 216. 
they utilize a thermistor bead mounted inside a 
se c tion of ridged waveguide which features a con­
stant characteristic ifhpedance over a broad fre­
quency range; can withstand overload without 
burning out, and have an efficiency rating approach­
ing 100 per cent.

•'-R Machine Works, Inc., Dept. ED, 26-12 Bor- 
• gh Pl., Woodside 77, New York.

5-WAY BINDING POST 
Compact, high strength. Incorporates jack for banana plug or 

standard .080" prod. Available in black or red

CARD FOR MORE INFORMATION

I. ,326MAX
MAY™"*-



surface barrier transistors from SPRAGUE New Products

Min.

fmax

2N346/SB103 
for High Frequency 

Oscillators
Min. Typ. Max.

hfe 10 — —

fmax 60 90 —

IN

Max.

2N344/SB1O1 
for Medium Gain 

Amplifiers

actual

2N346/SB1O2 
for High Gain 

Amplifiers
Min. Typ. Max.

hfe 25 40 110
fmax 30 45

Rotary Switch Pen 

Doubles Control

.Is, 
th< 

c ioi 
c cei 
f m< 
f< rm; 
a; Ii 
ti ì e

u 
5i"0

CIRCLE

2N24O/SB8122 
for Computer 

Switching
Min. Max.

T, — 80

TION

Gear-operated pairs of 16-position, 12-section 
Type HT rotary multiple switches double the num­
ber of electrical circuits that can be controlled by 
a single knob. Detent mechanism assures positive 
positioning of rotors at each 22-1/2 deg angle of 
rotation of the switch handle. Electrical rating is 
5 amp 125 v ac at 0.80 power factor. Contacts are 
break-before-make. The geared-pair assembly has 
15 ON and 1 OFF positions.

Electro Switch Corp., Dept. ED, Weymouth 88, 
Mass.

CIRCLE 352 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Supply 

0 to 300 v, 150 ma

-**

For general high frequency applications, and for high 

speed computer switching circuits, design around 

Sprague surface barrier transistors. They are available 

now in production quantities from a completely new, 
scrupulously clean plant, built from the ground up espe­
cially to make high quality semi-conductor products.

The four transistor types shown are the most popular. 

Orders for these units are shipped promptly. What’s 

more, surface barrier transistors are reasonably priced. 
High quality and excellent electrical characteristics 

make them an economical solution to many difficult 

circuit requirements.

WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH 

YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE 
SECTION. SPRAGUE ELECTRIC CO., 347 MARSHALL ST., NORTH ADAMS, MASS.

Model 7P13 is a 300 v 150 ma voltage regulated 
laboratory-type power supply. Input voltage is 105 
to 125 at 50 to 60 cps. Three output voltages are 
available; continuously variable 0 to negative 150 
v de at 5 ma; and 6.3 v ac at 8 amp. High voltage 
regulation is ± 0.5 per cent from 20 to 300 v at 0 to 
150 ma during line variations from 105 to 125 v ac. 
Metering is accomplished with separate voltmeter 
and milliameter. Cabinet mounting measures 12-1/2 
in. wide x 8 in. high x 8-1/14 in. deep.

Western Gear Corporation, Dept. ED, P O. Box 
182, Lynwood, Calif.

CIRCLE 353 ON READER-SERVICE CARD FOR MORE INFORMATION

Differential 
Transformers

Laboratory Kit

TRANSISTORS • RESISTORS • MAGNETIC COMPONENTS 
CAPACITORS • INTERFERENCE FILTERS • PULSE NETWORKS 
HIGH TEMPERATURE MAGNET WIRE • PRINTED CIRCUITS

CIRCLE 351 ON READER-SERVICE CARD FOR MORE INFORMATION

SPRAGUE
the trademark of reliability

The sensing of position change, as small as 0.0001 
in. in magnitude, can be accomplished with t'uis 
kit. The kit consists of seven complete different al 
transformers having a linear range from ±0.01 to 
±2.5 in., a flexure plate and clamp for position! g

ELECTRONIC DESIGN • June 15, 1957
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Is, and a demodulator which converts ac output 
the differential transformer to de voltage. In ad- 

(. ion, each kit contains a copy of the 32 page Trans- 
c cer Handbook which describes differential trans- 
f mers. Data is provided in curves and tabular 
f< rms. One section of the handbook is devoted to 
a * iication circuits, and another to accessory con- 
ti equipment.

utomatic Temperature Control Co., Dept. ED, 
5: 0 Pulaski Avenue, Philadelphia 44, Pa.

CRCLE 354 ON READER-SERVICE CARD FOR MORE INFORMATION

Micro-Microammeter 

10*13 to 10*7 amp

Model 412, features a single six-inch meter scale 
covering six decades from IO-13 to IO-7 amp. Re­
sponse time is less than 2 sec to 90 per cent of cur­
rents larger than IO12 amp with 500 ppf across the 
input. Zero drift is within 0.5 decade in eight hrs; 
accuracy, within 0.2 decade. A 216 v tap for polar­
izing ion chambers is provided and a 6 v output 
(proportional to input) can drive either 50 mv or 
5 ma recorders.

Keithley Instruments, Inc., Dept. ED, 12415 Eu­
clid Ave., Cleveland 6, Ohio.

CIRCLE 355 ON READER-SERVICE CARD FOR MORE INFORMATION

TV Camera Tubes

With Particle Shield

The Vidicon GEC 6198—A is intended primarily 
for industrial use, and the 6326-A is a studio­
quality tube for film-scanning and live broadcast 
purposes. Features which have been incorporated 
in these 1-in. camera tubes are the elimination of 
the side tip which characterized earlier models, 
and the inclusion of 41 particle shield to keep any 
loose particles of cathode and getter material from 
falhng on the light-sensitive surface. This makes 
it possible for these Vidicons to be operated in the 
fa< -down position, previously not recommended.

' eneral Electrodynamics Corporation, Dept. 
El , Garland, Texas.

CIF IE 356 ON READER-SERVICE CARD FOR MORE INFORMATION
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No
SOLDERING 
TROUBLES 

Hotel Then, as an EXTRA protective step, 

all leads are hot-solder dipped after the 

resistors have been formed and color- 

coded. Any tarnish that may have formed 

on the original tin-lead coating is nullified.

Wire leads of Stackpole resistors first 

receive the conventional tin-lead coat­

ing before being inserted in the molds.

The effects of soldering heat on 

Stackpole resistors is negligible. Re­

sistance change due to normal or 

recommended soldering is on the 

order of 1 % ... far less than the 

amount of change permitted, even 

by the most stringent specifications.

TOPS FOR PRINTED 

CIRCUITRY . . .
Ease of soldering is a “must” 

in printed circuitry applications. 
Stackpole fixed composition re­

sistors provide it in full measure!

PACKAGED FOR

AUTOMATION . . .
Stackpole fixed composition resist­

ors in 1- and 2-watt types are 

supplied either in reel, stack or 

strip packs as required.

STACKPOLE CARBON COMPANY • St. Marys, Pa
In Canada: CANADIAN STACKPOLE LTD., 550 Evans Av«., Etobicoke, Toronto 14, Ont

„...„■mESisnroRS
CIRCLE 357 ON READER-SERVICE CARD FOR MORE INFORMATION
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Firsfin Diamond Cuf-OfFB/ados!

CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMATION

26348

2632»

O220Nl00M‘/e

NEW

DIAMOND BLADES

INCREASE YIELDS ON

CRYSTAL PROGRAMS!

OH-AAET
Type DIT and DITR
metal bonded for cutting 

GERMANIUM, QUARTZ, SILICON. 
BARIUM TITANATE, ETC.

01501 lOOW/1®

FOR DICING... 
TYPE DIT 

available at thin at .006"

These DI-MET metal bonded diamond blades 
are producing greater yields in all crystal 

cutting programs and are eliminating 
unnecessary waste of costly materials.

You can now obtain Type DIT blades as thin 
as .006"... ideal for delicate dicing operations.

For wafering, Type DITR is available
down to .015" thick. Both blades conserve material 

and provide utmost speed and blade life!

And here’s a valuable secondary advantage... you suffer 
no contamination of either blanks or cuttings when 

you slice and dice with DI-MET diamond blades! Make your 
crystal programs more successful, more economical, more 

profitable by specifying Felker DI-MET! Available 
from your Felker Distributor... or write direct.

50

FELKER MANUFACTURING CO
Torrance, California

New Products

Calibrating Unii
Uses Series Technique

Designed to embody the instrumentation tech­
nique of series calibration and eliminate the need 
for data reduction personnel to average through 
calibration pulses or fair zero and base line refer­
ences. The calibrating bridge balance unit, 24-202, 
provides means for the balance, control and series 
calibration of strain gages, accelerometers, pressure 
pickups and other resistive-type transducers. It is 
of special value when recording dithering type in­
formation and provides calibration steps that are 
truly square wave for clearer interpretation.

The unit provides independent adjustment for 
each channel of: voltage (individual channel con­
trol switches); balance; galvanometer damping 
(shunt and series); sensitivity; calibrating level and 
phase. The model 24-202 can be chassis or panel 
mounted. The chassis mounted model measures 
15-1/2 x 9-1/4 x 5-1/4 in. and weighs 24-1/2 lb. The 
panel mounted model is 19 x 12-1/4 x 5-1/4 in. and 
weighs 26 lb.

B & F Instruments, Inc., Dept. ED, 4732 No. 
Broad St., Philadelphia, Pa.

CIRCLE 47 ON READER-SERVICE CARD FOR MORE INFORMATION

High Voltage Power 
From 28 V DC

FOR WATERING...
TYPS DITR 

available at thin at .01S”

Known as the DVIOA Dynaverter, this transistor­
ized unit has no moving parts and weighs 1.6 lb. 
The Dynaverter is designed for input voltage of 24 
to 2 de, with a nominal of 27 v. Input current is at 
2.3 amp. Output voltage is 270 v de at 150 ma. 
Voltage regulation between 15 and 150 ma exceeds 
85 per cent. Temperature rise is 10 C at 150 ma out­
put. The ac ripple component is .03 per cent.

High efficiency is attained in filtering out rf noise, 
and none additional is expected to develop during 
life of the Dynaverter. There are no known limita­
tions on operating efficiency at high altitudes.

Aircraft Radio Corp., Dept. ED, Boonton, N.J.

CIRCLE 48 ON READER-SERVICE CARD FOR MORE INFORMATION
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Record-Reproduce Heads

Wide Range Available

COM-PAK
POWER SUPPLIES

multiple-head blocks.

Condensed Dota
UNE REGULATION

CIRCLE 49 ON READER-SERVICE CARD

LOAD REGULATION

INTERNAL IMPEDANCE

AMBIENT TEMPERATURE

105-125 VAC, 50-400 CPSAC INPUT

.Title.Name.

11-11 131 STREET, COLLEGE POINT 56, NEW YORK

City.
CIRCLE 51 ON READER-SERVICE CARD ►

0-200 VDC, 0-1500 MA. 
125-325 VDC, 0-1500 MA. 
325-525 VDC, 0 1500 MA

Less than 6 ohms.
Less than 3 ohms.
Less than 1.5 ohms.
Less than 0.75 ohms.

Better than 0.15% or 0.3 
Volt, whichever is greater.
Better than 0.25% or 0.5 
Volt, whichever is greater.

C- 300 Series 
C- 400 Series
C- 800 Series 
C-1500 Series

0-200 
125-325 
325-525

(unmetered)
MODEL C-U0:
MODEL C-M1:
MODEL C-882:

289.50
274.50
289.50

.550.00
875.00
650.00

(metned)
MODEL C-880M:
MODEL C-881M:
MODEL C-882Mt

(unmetered)
MODEL C-1580:
MODEL C-1581:
MODEL C-1582:

200 MA MODELS NEED ONLY 5%" OF PANEL HEIGHT!

800 MA MODELS NEED ONLY 7" OF PANEL HEIGHT!

7.5 AMPERE MODELS NEED ONLY 8V4" OF PANEL HEIGHT!

400 MA MODELS NEED ONLY 5’/4" OF PANEL HEIGHT!

For all power supply needs 
through 1.S amperes:

Fills the need for compact, regulated DC power sup­
plies. Economy of panel space, functional simplicity, 
new quick-service features.

Wiring, tubes and other components readily acces­
sible. You can reach them easily, service them fast

400 MA, 800 MA, and 1.5 ampere models include 
new, high-efficiency, long-life, hermetically-sealed 
semi-conductor rectifiers. All Com-Pak models are 
constructed with hermetically-sealed transformers, 
chokes and capacitors.

Less than 3 millivolts rms.
Either positive or negative 
may be grounded.
Continuous duty at full load 
up to 50’C (122°F) ambient

(muttrad)
MODEL C-480M: 0-200 VDC, 0-400 MA
MODEL C-481M: 125-325 VDC, 0-400 MA.
MODEL C-482M; 325-525 VDC, 0-400 MA

Zone___ State.

RIPPLE AND NOISE 
POLARITY ............

(mtttred)
MODEL C-1580M: 0-200 VDC, 0-1500 MA... S80.00
MODEL C-1581M: 125-325 VDC, 0-1500 MA. 605.00
MODEL C-1582M: 325-525 VDC, 0-1500 MA... 680.00

Originally developed for use with 
th( company’s magnetic recording 
systems, ET200 Magnetic Recording 
Heads are offered in a broad range of 
electrical and mechanical characteris­
tics. Typical of the ET200 line is the 
Type 2A Head, with an inductance of 
approximately 500 mh and a resistance 
of 200 ohms. Gap width is 0.00025 in.; 
the head has a track width of 0.05 in. 
Type 2A Heads measure 0.656 x 0.77 x 
0.125 in. The heads are available either

0-200 VDC, 0400 MA. 370.00 
125-325 VDC, 0-800 MA .345.00 
325-525 VDC, 0800 MA.„390.00

(unmetered)
MODEL C-480: 0-200
MODEL C-481: 125-325
MODEL C-4 82: 325-525

They can be permanently imbedded 
or made individually replaceable. All 
heads are vacuum impregnated and 
potted in epoxy resin. Shielding is of 
Mumetal.

Electrodynamic Instrument Corp., 
Dept. ED, 2508 Tangley Road, Hous­
ton 5, Texas.

Three voltage ranges: 
0-200, 125-325,325-525 VDC

(mtttred)
MODEL C-280M: 0-200 VDC, 0-200 MA 214.50
MODEL C-281M: 125-325 VDC, 0-200 MA.... 189.50
MODEL C-282M: 325-525 VDC, 0 200 MA 199.50

VDC, 0-800 MA.......340.00
VDC, 0 800 MA.......315.00
VDC. 0-800 MA......360.00

AC OUTPUT 
(unregulated)..........

C- 200 Series 
C- 400 Series 
C- 800 Series 
C-1500 Series

VDC, 0-400 MA..... 259.50
VDC, 0-400 MA......244.50
VDC, 0-400 MA......259.50

Company.
Address_

OVERLOAD PROTECTION... .AC and DC fuses; built-in 
blown-fuse indicators.

(unmetered)
MODEL C-280: 0-200 VDC, 0-200 MA .... 184.50
MODEL C-281: 125-325 VDC, 0-200 MA ..... 159.50
MODEL C-282: 325-525 VDC. 0-200 MA......169.50

To eliminate the tarnishing and oxi­
dation of silver and gold plated elec­
tronic parts, packaging trays and ship­
ping platforms of polystyrene foam 
have been developed. Polyfoam, which 
is essentially expanded polystyrene 
foam plastic, is completely free of sul­
phur or any other trace chemicals 
which cause damage to bright fin­
ishes. Polyfoam platforms are custom­
made with prepunched and milled re­
cesses. Additional benefits in cushion­
ing and shock protection are afforded 
by the cellular plastic, thus eliminating 
the need for extra wadding and pack­
ing materials. A cubicTdbtof Polyfoam 
weighs less than 2 lb.

Gio-Brite Products, Inc., Dept. ED, 
Poh foam Packers Div., 6415 N. Cali­
fon a Ave., Chicago, Ill.

CIRCLE 50 ON READER-SERVICE CARD 
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6.5 VAC (at 115 VAC Input)
10 AMP
15 AMP
20 AMP
30 AMP

Less space! Improved performance! 
Long, trouble-free service! 

Transient free output!

Send for complete COM-PAK data

LAMBDA Electronics Corporation 
11-11 131st Street, College Point 56, New York

By return mail, send complete specifications 
on Lambda Com-Pak Power Supplies.

Packaging Trays 

Foam Plastic



New Products

CIRCLE 53 ON READER-SERVICE CARD

MOLDED-FH3ER CASESDRUMS
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down time on winding machine
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SEE THE MAN FROIV

payout permits higher winding speeds and higher pr 
duction rates.

there’s more usable wire.

the package
. Fewer joint: 
, less waste .. 
fewer units t<

Packaging not only protects your magnet wire purchase; 
the right package can help you cut down time and waste

les t 
wine

with
RE
en. ■handle and store. Pails and drums are nonreturnable 

eliminate bookkeeping and paper work.

Larger package (and more wire in 
keeps container changes to a minimum

For years package design, development and improve­
ment have had top priority at Anaconda. Anaconda 
was among the first to develop exact specifications for 
reels . . . first with a larger amount of wire in drums.

Today, Anaconda offers you magnet wire in a wide 
variety of containers—each designed in its own partic­
ular way to help increase profits in the winding room. 
pails and drums. Anaconda's 30"-high drums 
holding up to 900 pounds of sizes 8 to 24 Awg, and 
pails holding about 100 pounds of wire, boost produc­
tion often as much as 20%. Smooth, long, continuous

Plaster Release 

Dry Powder

Lubikold Plaster Release is a white 
powder compound that releases plastic 
as well as plaster. Because of its fine 
texture, Lubikold serves as a coating 
in the mold, thereby reducing mois­
ture on wet plaster and eliminating 
gas pockets that can affect the quality 
of the cast, which is important when 
pouring metals with a low melting 
point. When using modeling clay, 
sticking can be eliminated by rubbing 
the powder on the surface of the clay 
and dusting it in the cavity.

Lubikold Co., Dept. ED, 516 Bergen 
St., Brooklyn 17, N.Y.

Vibration Pad

Placed Under Machinery

Molded from reinforced fiber glass 
and vinyl resin, this pad has a strong 
grip which holds machinery to the 
floor. Designed with suction cups 
molded into the parallel surfaces, the 
Tiger Paw holds machinery without 
the use of adhesives, and at the same 
time eliminates vibration problems. 
No setting or bolting is required; the 
pad is simply placed under the ma­
chine. This isolates vibration from 
without as well as eliminates it from 
within. The pads withstand oil, soap, 
detergents, water, fungus, acids, bases 
and salts.

Bullard Clark Co., Dept. ED, Dan­
ielson, Conn.

Heavy Teflon Tapes 

Up to 3/16 in. Thick

Teflon continuous-roll tapes in 
thicknesses to 3/16 in. have been de­
veloped in lengths from 40 ft to sev­
eral hundred feet. The tape is avail­
able in thicknesses of 3/32 in., 1/8 in., 
5/32 in., and 3/16 in., in virgin Teflon, 
TFMC, Enflon and also in cementable 
or pressure-sensitive types.

Enflo Corp., Dept. ED, Route 38, 
Pennsauken, N.J.
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NONRETURNABLE REELS REELS

packages can help you earn greater profit?

One to 50 pid Capacitors

Miniaturized Line

Miniaturized Stabelex D Capacitors 
are available in voltage ratings up to 
25 v and in capacities from 1 to 50 
pfd. They are approximately 1/4 the 
volume of the standard D Ime, due to 
improvements in insulation resistance 
and dielectric absorption. These ca­
pacitors, if allowed to stand charged, 
will lose only 0.1 per cent of their ini­
tial charging voltage after 600 hrs.

Industrial Condenser Corp., Dept. 
ED, 3243 N. California Ave., Chicago 
18, Ill.
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Microwave Pressure Windows

Broadband

These windows provide a vacuum- 
tight seal and protection against hu­
midity, dust, etc. and are used to seal 
waveguide and antenna systems, gas 
switching tubes, power tubes and fer­
rite components. The windows are 
available at frequencies from 2.45 to 
75 kmc. These cover-flange-mounted 
designs are normally mounted be­
tween two choke flanges in waveguide 
assemblies. Windows are available for 
direct insertion into radar waveguide, 
or for test bench applications in a va­
riety of bands.

Microwave Assoc., Inc.. Dept. ED, 
Burlington, Mass.
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molded-fiber cases assure safe arrival of spools. 
This \naconda-developed container won top honors 
at the 7th Annual Exposition of the Society of Indus­
trial Packaging and Materials Handling Engineers.

Fiber lining protects spools against even slight injur­
ies that can conceivably impair the performance of your 
windings. Molded halves nest when empty — take % 
the space of wooden^hpxes. Lighter weight speeds 
handling. Molded fiber eliminates danger of splinters, 
an convenient shape lends itself to easier handling 
"i ’«less chance of mashed fingers.
rekls. Anaconda’s unique program of reel inspection 
en bles it constantly to ship good reels. Wire arrives in

your shop in better shape . . . and there’s less chance of 
damage to the wire as you use it off the reel.

Large reels — 12", 16" and 24" — enable users to re­
duce reel-end scrap . . . save set-up time . . . improve 
morale and efficiency of winding machine operators.

Nonreturnable reels are also available . . . simplify 
handling . . . reduce bookkeeping and paper work. 
pallets. For ease of handling and storing, Anaconda 
offers pails and reels packaged on sturdy pallets.

For personal attention on your magnet wire problem 
— packaging or whatever it may be — call the Man 
from Anaconda. Anaconda Wire & Cable Company, 
Magnet Wire Headquarters, Muskegon, Michigan.

57376

Jack Panel

1-3/4 In. Double Row

The PJ-340 Double Row Jack Panel 
provides for 52 jacks mounted on 5/8 
in. centers. It is constructed of molded 
black phenolic plastic reinforced with 
steel for maximum rigidity. It is 1 3/4 
in. wide and fits a standard 19 in. relay 
rack. The PJ-340 comes complete with 
52 ADC type PJ-318 normally closed 
circuit jacks. Mounting brackets, des­
ignation strips, and jacks are plated to 
withstand a 50 hr salt spray test. This 
jack panid is equivalent tn the West­
ern Electric 230A. It is also available 
without jacks as ADC type PJ-30.

Audio Development Co., Dept. ED, 
2833 13th Ave. So., Minneapolis 7, 
Minn.
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New Products
FROM THE SMALLEST TO THE LARGEST UNITS... 

the most desirable characteristics 
ever offered in selenium rectifiers!

k cdRADIO RECEPTOR I t/VW PETTI-SEL
*high current density

INDUSTRIAL TYPE SELENIUM RECTIFIERS
Made possible by the improved new vacuum process requiring no artificial barrier layer

Developed by Siemens Organization of West Germany, used extensively throughout 
Europe . . . and now manufactured exclusively in the U.S.A, by Radio Receptor 
Company.

the complete line ranges from...

Plastic units, %“ x %" x Kt"/ 
•ingle phase, center tap, 
30V AC, 150 MA DC

Flat metal rectifiers, 
iXà" x iXé" « Ve'» 
bridge, 30V AC, 
200 MA DC

• Better performance

• Estimated life 100,000 hours

• Lower forward voltage drop

• Suitable for high temperature 
applications

• Conveniently smaller cell sizes 
than conventional units of the 
same ratings

•00
HCD PETTI-SEL 

Rectifiers *

400-----------------------------------

TYPICAL FORWARDI
CHARACTERISTICS /

Other American 
rectifier* 

now available

VTVM—VOM Kit 

Transistorized Unit

The transistorized circuit of this instrument is 
battery operated. As a VOM the instrument meas­
ures ac and de, af output voltage-frequency re­
sponse, volume level, de resistance, and de circuit 
current. As a VTVM it measures de voltage, re­
sistance and current. No warm up time is required 
for operation. It has an internal method for cali­
brating and checking VOM readings against 
the VTVM readings. The meter is a 50 ua move­
ment. The molded plastic components case has 
individual pockets for each resistor, shunt, and 
battery. The kit is divided into three packages 
which may be purchased separately on the pay-as- 
you-wire plan.

Transvision, Inc., Dept ED, New Rochelle, N. Y.
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... to the large space-saving

Also available: Very high voltage rectifiers up to 
296,000 peak inverse volts at 30 MA; Dwarfs — 5 MA 
up to 125V AC with resistive load; Cartridge types up 
to 17,000 peak inverse volts at 5 MA.

3 phase, half wave, 
fan cooled rectifiers, 
8" x 16“ x 24“, 
26V AC, 4500 amperes DC

DC Amplifier 

Package

For complete information, submit your requirements today to Section D-6R

Semiconductor Division
RADIO RECEPTOR COMPANY, INC.

Subsidiary of General Instrument Corporation
240 Wythe Avenue, Brooklyn 11, N. Y. • EVergreen 8-6000

Radio Receptor Products for Industry and Government: Selenium Rectifiers • Germanium Diodes
Thermatron Dielectric Heating Generators & Presses • Communications, Radar & Navigation Equipment
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Package—for cathode-ray oscillographs and tape 
recorders, a 7-channel de amplifier package is of­
fered for use with wire strain gages, load and pres­
sure transducers, accelerometers, thermocouples. 
Employing an amplification technique which fea­
tures built-in power supply, the Model 210’s system 
insures that the signal from the phenomenon under 
study is not disturbed in the band-pass frequency. 
Frequency response is from de to 10 kc. It has bal­
anced input and high output impedance. There is 
no operational delay when these instruments are 
overloaded.

Allegany Instrument Co., Dept. ED, 1091 Wills 
Mountain, Cumberland, Md.
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Recording Gages 

Weatherproof
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Gages for pressure, vacuum, and water or liquid 
level measurements are available in weatherproof 
cases. The gages are designed for wall or pole 
mounting outdoors. Measurements of water depths 
or other liquids can be accomplished with float­
type, pressure-type, differential-pressure-type, or 
bubbler-type liquid level gages; pressure gages are 
offered in all ranges. Both 8-in. and 12-in. round 
chart models are available in the cases; flowmeters 
and thermometers are also offered.

The Bristol Co., Dept. ED, Waterbury 20, Conn.
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Terminal Boards

Ceramic

Designated X2036 and X2030, these terminal 
boards are for applications in equipment that will 
be subjected to high temperature. Terminals, Type 
X2034-C, are silver plated brass and the ground 
straps are silver plated copper. The insulation ma­
terial is Grade L-5 ceramic, silicone impregnated. 
Mounting studs are 4-40 internal thread. The X2036 
is 1-17/32 in. long by 1-3/8 in. wide. The X2030 
is 1-1/4 in. long by 1-3/16 in. wide. Both units 
stand approximately 5/8 in. high over-all when 
mounted.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Ave., Cambridge 38, Mass.
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10 REASONS
WHY WESTINGHOUSE BONDITE VARNISH IS SUPERIOR 

TO ALL OTHER CONVENTIONAL TYPES...

for all Class "A" and "B" Applications
1. BONDITE is saturated throughout with silicone, up­

grading the excellent properties of the other resins 
in the varnish.

7. BONDITE offers superior oil resistance for dry type 
and oil immersed transformers.

tape 
s of- 
pres- 
iples.

fea-
’stem 
inder 
ency.
; bal­
ere is 
s are

Wills

A.TION

1957

Photographic Recorder

High Speed

1 he VDR-5400 16mm high speed Photographic 
Recorder has frame speeds of 400, 300, and 150 per 
second. It utilizes a standard 100 ft daylight loading 
spool. Power requirements are 28 v de and 4 amp. 
Small and compact Th^ze. This new recorder is 
bast'd on the VDR-5T which is in widespread use. 
All recorders are designed and constructed espe- 
cia’ly for aircraft and missile use.

ought Co., Dept. ED, P.O. Box 1350, Beverly 
Hills, Calif.
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2. BONDITE not only repels surface-moisture — its 
resistance is effective throughout the cured mass!

3. BONDITE retains its high dielectric strength at high 
temperatures in continuous service.

4. BONDITE meets MIL-V-1137 A specification, Type 
M, Grade CB.

5. BONDITE is fully thermosetting, providing excellent 
through cure.

6. BONDITE uses low toxicity naphtha as the thinner.

8. BONDITE ASTM Flex Life or Heat Endurance, is 
nearly double the life of most conventional varnishes.

9. BONDITE is a product of Westinghouse Research— 
with an outstanding record of proven performance.

10. BONDITE has flexibility in application . . . it’s 
available in consistencies for either dipping or 
impregnation.

you CAN Bl SURE...IF it’s

^Vfestinghouse

WESTINGHOUSE ELECTRIC CORPORATION
Benolite Plant • Manor, Pennsylvania

Please send me your Complete line Catalog on 
Westinghouse Benolite varnishes, enamels, finishes
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I and varnished insulations. (B 7206)

Name---------------------------------------------------  

• Title-------------------------------------------------------------

• Company------------- ---------------------------------------

Address------------------------------------------------------
I City--------------------------------------------------------------
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Svlvania Planar-Triode Rocket® Tubes New Products

Contact Switch
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Vitreous Enamel Resistors
3, 5, and 10 w

6503

2C37

6481

5768

6BA4
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5765

5764

Write for complete data. Address Dept. F22R
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Of axial-lead construction, these types offer small 
physical size for their dissipation ratings. Desig­
nated types 3-AE, 5-AE, and 10-AE, they are of 3, 
5, and 10 w ratings respectively. Thermally matched 
materials provide high resistance to thermal shock. 
All three types are made in accordance with the 
MIL-R-26C specifications.

P. R. Mallory & Co. Inc., Dept ED, Indianapolis,

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

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

ELECTRONIC DESIGN • June 15, V57

Disc Seal—Exclusive sealing process used in Sylvania planar 
triodes provides important feature of low lead inductance.

For communications, radar, and any equipment operating 
in the range between UHF and microwave frequencies 
Sylvania offers a line of planar triodes for efficient CW and 
pulse operation.

All Sylvania planar triodes feature the stretched, parallel­
wire grid and disc seal—developments typical of Sylvania’s 
leadership in these highly specialized tubes. Both single- and 
double-ended types are offered.

Concentric design lends itself to a variety of simplified 
cavity designs. Mounted in cavities, planar tubes deliver 
stable output over a broad tunable frequency band.

Sylvania planar triodes include single-ended and double­
ended types designed for both civ and pulse operation.

Stretched-grid construction—assures low-noise, uniform, effi­
cient operation. Unique parallel wire construction is character­
istic of Sylvania planar triodes and a principal factor in their 
stable performance.

TYPE
2C36

Model 100 momentary-contact switch has had a 
normal life under pilot load in excess of 20 million 
cycles,and under full load, switch has a normal life 
in excess of 1-1/2 million cycles. Rating of the 
switch is 15 amp, 1 hp, 120 or 240 ac. The de rating 
is 1 amp, 125 volts; 1/2 amp, 250 volts. It is offered 
in four models, all dust in molded phenolic cases 
and all designed for installation by means of screw 
terminals, soldering lugs, speed connectors or wire 
leads.

McGill Manufacturing Co., Inc., Dept ED, Val­
paraiso, Ind.

A loop antenna for use in aircraft weighs 7.5 lbs 
as compared to 15 lbs for the loop now in use. The 
space required for the antenna is approximately 35

Loop Antenna
Lightweight

DESCRIPTION
pulse-modulated oscillator for concentric-line­
cavity operation Maximum operatin', frequency — 
5000 me.

CW oscillator for frequencies up to 3300 me—Rug­
gedized anode design for shock and vibration.

CW oscillator to 3300 me, amplifier and frequency 
multiplier.

general-purpose medium mu triode—CW oscillator 
at frequencies up to 3300 me

high mu double-ended type designed for grounded 
grid CW amplifier. Used with tuned or untuned 
input—tuned coaxial line output.

double-ended UHF amplifier, suitable for TV UHF 
frequencies.

CW oscillator with internal feedback. Broad fre­
quency range up to 2900 me.

pulse-modulated oscillator at frequencies up to 
3300 me.
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‘talking“’ stage. It is now being installed—a combination of the deadly fire of NIKE anti-aircraft weapon batteries

and the U.S. Army Signal Corps’ new Martin MISSILE MASTER. As the country’s first electronic system designed

MATION to provide an integrated screen of radar surveillance, target detection and fire coordination, MISSILE MASTER

makes possible peak effectiveness of anti-aircraft missile battery operation. A measure of the critical importance of

MISSILE MASTER is the fact that the system already has been designated for a number of our most vital civilian

and military areas. It is one of the most significant defense developments of our time.

tel v 35

THE CURTAIN OF FIRE Air protection for whole cities and strategic areas is no longer in the

itched 
shock, 
th the
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Speed Detector

Flange Mounted

Vertical Gyro

Fast Erection Rate

The WG-2 gyro provides accurate and reliable 
two-axis vertical reference data in the form of two 
synchro output signals. The spin-axis is slaved to 
gravity by means of a gravity sensitive vertical ref­
erence device which supplies electrical control 
signals to torque motors which maintain the gyro 
spin-axis parallel to the gravity vector.

Its vertical repeatability is to within 10 min of 
the arc cone and the initial erection, at the Super­
Fast Rate, is from any standing position at any tem­
perature from —55 C to +71 C to within +30 min 
of arc of vertical w ithin 25 sec after application of 
power.

Waltham Watch Co., Dept ED, Waltham, Mass.

p( cent of previous requirements. The antenna, 
c( isting of a directional ferrite-core loop, has a 
fi lency range from 190 to 1760 kc and is electric­
al interchangeable with the loop commonly used 
w i automatic direction finders. Housing design, 
pl s the fact that the housing extends only 2-1/2 in 
fn the skin of an aircraft, provides for minimum 
fri on and drag.

ie Magnavox Co., Dept ED, Fort Wayne 4, Ind.
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Designated Syncro-Pak, this utilizes a centrifugal 
switch as the sensing element. It is dust tight and 
provides its own shaft mounted in ball bearings. 
I he unit can be flange mounted to the equipment to 
be protected or controlled. Show’n is a 2-stage speed 
dete ctor rated at 5 amp It incorporates two cen­
trifugal switches, one or which limits overspeed, 
the other underspeed. It is accurate to the standard 
tolerance of ± 1 per cent.

Torq Engineered Products, Inc., Dept ED, 32 
Mo: roe Street, Bedford, Ohio.
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New ProductsUse WWV for precision calibration

Shasta Model SOS WWV Receiver
CIRCI
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Cabinet Mounting

CIRCI

Rack Mounting

CARD FOR MORE INFORMATIONCIRCLE 74 ON READER-SERVICE
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Write today for your copy of Data File #10, which includes complete 
technical data on SHASTA's Model 905. Please address Dept. SE6

ELECTRONIC DESIGN • June 15, 1957

These contacts decrease welding flash blowouts 
improve thermal and electrical conductivity, in­
crease effective weld areas as a result of configu­
ration, and eliminate mushrooming by promoting 
flat seating and parallel welding. Product contacts 
are especially recommended for welding to thin 
springs and thin mounting supports. No equipment 
change over is required in their use. They are avail­
able with facings of silver alloys, silver-cadmium 
oxides, precious and noble metals and their alloys, 
and a number of sintered metal compositions. Con­
tact specifications include diameter ranges from .062 
in. to over .375 in.

Metals & Controls Corp., Dept ED, Attleboro. 
Mass.

A 2.5 hp 400 cycle, 200 v, three phase aircraft 
brake motor weighs less than 10 lb and has a 5 hp 
peak. Known as Model IH42YK5B, the motor has a 
rated speed of 11,000 rpm and a starting torque of 
715 oz in. It measures approximately 4-1/2 in. x 
7 in.

Western Gear Corp., Dept ED, Lynwood, Calif.

The Model 47A is designed for the measurement 
of resistance from 1200 ohms down to 50 pohms. 
It is a direct reading instrument, with a linear scale, 
is line operated with no batteries required. A self­
calibration circuit allows the accuracy of the instru­
ment to be checked at any time. Test voltage ranges

FREQUENCY COVERAGE: 2.5, 5,10,15, 20 and 25 mes
SENSITIVITY: 1 mv

SELECTIVITY: Approx. ± 1 kc at -3 db
OUTPUT IMPEDANCE: 3.2 ohms

IMAGE REJECTION: Approx. 60 db 
POWER REQUIREMENTS:

105-130 volts, 50-60 cps, approx. 125 watts 
MOUNTING: Cabinet or standard 19" relay rack size 

OUTSIDE DIMENSIONS
(RACK) 5^"H x 19"W x 13H"D -18 lbs.

(CABINET) 7V4"H x 21"W x 1WD -25%" lbs.
PRICE: (RACK) $525 00, (CABINET) $550.00

F.O B. Factory

FEATURES:
* Covers all six WWV, WWVH frequencies.
★ Crystal controlled, with separate crystal for each channel 
★ Built-in audio filters for 440,600,1000 cps discrimination
* Double conversion super heterodyne circuit.
★ 300 ohm antenna input, single-ended or balanced.
It No plug-ins; band and audio filters selectable 

by panel switches.
★ Rack or cabinet mounting.
★ Modular construction with blower cooling.

4-K 
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eou> 
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Welding Contacts

Increased Conductivity

wen 
over 
trici 
min

Milliohmmeter

0.0005 to 1200 Ohms

DESCRIPTION: The SHASTA Model 905 WWV receiver 
is designed to provide the most convenient, reliable means 
of utilizing standard time and frequency broadcasts from the 
National Bureau of Standards’ stations WWV and WWVH. 
Its complete coverage of all six frequencies, maintaining high 
selectivity and sensitivity with optimum image rejection, per­
mits reliable reception even under adverse conditions.

APPLICATIONS: The Model 905 provides laboratory 
and industrial users with a convenient, reliable, easily-oper­
ated means of using NBS standard time and frequency 
broadcasts for precise calibration of standard audio and 
radio frequencies, time intervals, musical pitch, etc. (Pro­
cedures for utilizing NBS broadcasts are described in detail 
in SHASTA Data File #10, "WWV RECEIVERS AND HOW TO 
USE THEM.’’)

Shasta Division
P. O. Bor 296, Station A 
Richmond, California 
Telephone LAndscape 6-7730

Brake Motor

2.5 Hp, Weighs 10 Lb.



(i o 12 mv for any range, varying with test resist- 
a . Open-circuit voltage is 1.25 v. Effect of in- 
(I tance is absolutely none with normal circuits 
a components, including even high Q air or dust 
c. cd coils. But since the instrument fundamentally 
in asures impedance at 60 cps, care should be used 
u i testing iron-cored inductors. Accuracy is gen- 
ci v better than ± 2 per cent of full scale. Weight 
of he instrument is 19 lb.

Electronic Instruments Ltd., Dept ED, Rich- 
m< ¡cl, Surrey, England.
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Isolator

34.5 to 35.9 Kmc

A 100 Kw resonant absorption ka band isolator 
1 weighs less than 3 lbs, and is designed to operate 

over the frequency range of 34.5 to 35.9kmc. Elec­
trical characteristics include an isolation of 20 db 
minimum and an insertion loss of 1 db maximum. 

, It operates over a temperature range of —55 C to 
-f-100 C. These operating characteristics are guar­
anteed under vibration specification MIL-E-5272 A.

Airtron, Inc., Dept ED, Linden, N. J.
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Thermocouples

For Exact Locations

These Delta-Couples measure temperatures at
precise, ± .003 in. or closer, in-wall locations, em­
ploying a technique of embedding ribbon junctions 
in weld nuggets at selected depths in 1/4 in. 
threaded plugs of steel and aluminum. Adequate 
output, minimum disturbance of heat flux, simultan­
eous response with thfexwall material, and a tem­
perature range of —50 to -|-1000 F in steel or 
—50 F to the melting point of aluminum are fea- 
tured.

Detroit Controls Corp., Dept ED, 1650 Broadway, 
Reef wood City, Calif.
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Best long range investment for indoor 
antenna testing and free space chambers
Manufactured to Military Specifications 

... B. F. Goodrich Microwave Absorbers 

provide the most accurate reflection-free 

rooms for the measurement of microwave 

antenna patterns. As a result of thorough 

quality control and factory testing, B. F. 
Goodrich Microwave Absorbers consist­

ently duplicate free space conditions in­

doors better than any other product.

In addition to outstanding electrical 

qualities, our absorber is light-weight, 

fire-retardant, easy to install. It will not 
deteriorate in performance when walked 

upon and has excellent water and weather 

resistant properties.

The material is currently being pro­

duced in a number of thicknesses provid­

ing broadband operation as low as 50 
negacycles. Material can be furnished

List of B. F. Goodrich Broadband Absorbers
Lowest Maximum

Designation Frequency* Thickness Reflection

12 CM 2500 mc l%"-2" 2%
12 CM - 1% 2500 mc l%"-2" 1%
12 CM - 30db 2500 mc lVa"-2" 0.1% at X-band.

2% elsewhere.
6 CM 5000 mc 1" 2%

30 CM 1000 mc 3 Là "-4" 2%
30 CM - 1% 1000 mc 3Là"-4" 1%
60 CM 500 mc 7"-8" 2%
60 CM - 1% 500 mc 7"-8" 1%

100 CM 300 mc io"-ii" 2%
200 CM 150 mc 26" 2%
600 CM 50 mc 69" 2%

8 CM-glass 
fiber

3600 mc l"-lLà* 2%

4 CM-glass 7500 mc %* 2%
fiber -

Most of the above absorbers can be furnished 
with 0.1% maximum reflection at selected points 
in the frequency band.

‘All perform up to 30,000 mc

having less than 0.1% reflection at 

specific frequencies. For darkroom use, a 

special white compound can be applied 

to the surface of the pads to increase 

light reflectance.

When you’re investing thousands, start 

right — specify B. F. Goodrich — the com­

pany with the longest experience and 

record for consistently high quality micro­
wave material.

For new booklet on these absorbers 

write B. F. Goodrich Sponge Products, a 
division of The B. F. Goodrich Company, 

394 Derby Place, Shelton, Connecticut.

B.EGoodrich
SPONGE PRODUCTS
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New Products
Current Drivers

Test Magnetic Cores

BALANCE”
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Angular Divider
Synchro Positioning

limit switch in ma­
. . as a cutoff switch

ORDER NOW! Write or phone for immediate quotation. Fast, dependable delivery. Priced 
as low as $98.50. (Even more attractive prices on quantity purchases.)

lever 
ciselv 
non-1

OUTPUT
2 to 18 ma. into 12,000 ohm load

. . . always occurs at pre- 
the same spot. Use it as a

SENSITIVITY
Continuously variable screwdriver adjust 
ment. Recessed slot protects setting

MOUNTING
Operation unaffected by mounting position
OPTIONAL FEATURES
(a) thermocouple burnout protection, (b) 
without desensitizing adjustment, (c) par­
allel T feedback, (d) velocity damping, (e) 
special connecting cables and plugs, (f) wit h­
out tubes, shields, and converter, (g) for 
25 cycles, (h) 220-110 volt transformers.

ELECR-O-VANE PRECISION
SWITCH

I^ss than 2 gram-inches of torque 
actuates this high-precision SPDT 
switch. Switching action occurs 
with from 0.00025 to 0.0025 inches 
of movement of the actuating

Without the use of additional fixturing, the angu­
lar divider will position a synchro shaft with less 
than 15 sec error. It will rotate the synchro in pre­
cise 5 deg steps through use of a ball-detent mech­
anism. The interval between is spanned by a fine­
angle device. Designed for ease of operation. Back­
lash and reading errors commonly associated with 
dividing heads are absent. It accommodates synchro 
sizes 8 to 31. Dimensions are 12 in. diam x 5-3/4 in. 
high.

Theta Instrument Corp., Dept. ED, 204 Market 
St. East Paterson, N. J.

You can employ Brown Amplifiers for any number of measuring, balancing, 
and positioning applications. Use them, for instance, in computer or inte­
grator circuits, or for photometer shutter movement, grid bias adjustment, 
null positioning or coordinate transformation.
The Brown Amplifier amplifies a d-c or a-c microvolt input signal sufficiently 
to drive one field of a two-phase balancing motor. Three stages of voltage 
amplification are followed by the power output-phase discriminator stage, 
which supplies the required power for the motor.
Brown Amplifiers have extremely low stray pickup, excellent stability, ad­
justable sensitivity and fast response. They have been proved in thousands 
of FAectroniK precision instruments.
Minneapolis-Honeywell Regulator Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario.

SELECT FROM THESE BASIC MODELS

Industrial Relay
All-Purpose

A General Purpose Relay incorporates such de­
sign features as inter-changeable coils and a re­
movable multi-position base. Contacts rated at 20 
amps, 115 v 60 cycle ac or 24 v de, are single and- 
double pole, single-and-double throw. Mounting 
arrangements are provided for auxiliary spdt con­
tacts if desired. The relay is 2-7/16 in. high v ith a 
base measuring 1 x 3-7/8 in. Choice of mounting 
base (metal strap or bakelite), choice of coil volt-

ELECTRONIC DESIGN • June 15, 1957

on automatic weighing equipment 
... as a no-load safety ««witch in 
process equipment . . . for accu­
rate counting without contact 
under conveyor belts . . . and 
wherever you want precision 
switching with minimum force. 
Prices from $60.50. Write for 
Specifications S800-1.

Types 3003 and 3004 are designed specifically 
for the testing of square loop, tape wound bobbin 
cores. Type 3003 is a high impedance, high current 
source and produces negative current pulses. Type 
3004 is designed for low impedance operation 
functioning as a cathode follower and producing 
positive current pulses. Each unit can be adjusted 
for a rise time of 0.2 to 1 jisec, duration of 1 to 10 
psec, and an amplitude up to 1 amp of the rectan­
gular output current pulse.

Burroughs Corp., Dept. ED, 1209 Vine St., Phila­
delphia 7. Pa.

■WVP MINNEAPOLISHoneywell
BROWN INSTRUMENTS

MIN NEAPOLIS-NON8YWÉLL REGULATOR COMPANY /

♦Special for high impedance sources.

POWER SUPPLY
115 v., 60 cycles (fused power line)

Gain Sensitivity 
(Microvolts)

Nominal Input Impedance 
(Ohms)

106 4.0 400, 2,200, 50,000*
4 x 106 1.0 400, 7,000

12 x 106 0.4 400.2,200, 7.000
40 x 106 01 2,200
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ou n ting 
)il volt-

ac—6 through 230 v, or de—6 through 115 v). 
hoice of terminal connections are available, 

heelock Signals, Inc., Dept. ED, Long Branch

CIRC 83 ON READER-SERVICE CARD FOR

connectors.
T nsolite Insulated Wire Co, 

fan /town, N.Y.
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Weston’s core-magnet instrument mechanism has made 
a big difference in panel meters ... a big difference in 

instrument reliability, mounting facility, and instrument 
costs. The core-magnet construction is extremely sim­
ple, yet it provides measurement reliability meeting 

Weston's exacting standards. It is self-shielding, thus 
permitting the instruments to be used interchangeably 

on magnetic or non-magnetic panels; as well as mount­
ing close together without intereffect. The final differ­
ence is their cost. Due to design simplification, they are 

yours for less than you pay for conventional panel in­
struments. For complete specifications and prices, con­
sult your nearest Weston representative or write Weston 
Electrical Instrument Corp., Newark 12, N. J.
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1/4 in.

This cable has a nominal overall diameter of 
0.22 in. The conductor is #30 AWG, 7/38 silver 
plated copperweld. A choice of outer jackets of 
Teflon, lacquered nylon braid. Teflon or silicone 
impregnated glass braid, etc., are available as stand­
ard constructions. The low attenuation of the 10 
apf cable makes it useful for high frequency, low 
level applications and as low capacitance probe 
cabl<. Capacitance values of less than 10 ppi, with 
somewhat larger overall diameters, are also avail­
able on request. Flexibility is one of the features of 
the air dielectric coaxfa^ cable. Among the other 
physical characteristics are solderability, light 
weight, small size, and adaptation to a variety of

Ceramic Switch
Eight Decks Ganged

Miniature Coax
Air Dielectric

Up to eight decks of this switch can be ganged, 
with one, two or three poles per deck provided as 
standard. Occupying less than 1-1/2 sq in. of 
panel space, the switch contains up to 18 positions 
on a single wafer. Silver alloy contacts, rotors, and 
slip rings are provided. Ceramic parts are silicone 
impregnated to function under humidity. It meets 
and exceeds the electrical and environmental re­
quirements of MIL-ST EC S-3786. Flashover volt­
age at 60 cycles is 1000 volts peak and current 
carrying capacity is 2 amp.

Daven Co., Dept ED, Livingston, N. J.
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New Products

Roving reporter, half mile under the sea
Exploring at the bottom of a 2000-foot coaxial cable, 
“Project Fisheye” now roams the ocean depths collect­
ing information for our Navy about sunken vessels, 
currents, and mysterious undersea life. Its findings 
are televised to observers on the surface.

Such information from underseas may well prove as 
valuable to man as the facts radioed from our man­
made satellites in outer space.

Like the electronic age itself, this submarine marvel 
just couldn’t work without the best of electrical insu­
lations—the kind CDF is famous for . . . insulations 
designed and made for outstanding performance under 
critical conditions.

CIRCLE 85 ON READER-SERVICE
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FOR SPECIFIC INFORMATION on CDF products, see 
Sweet’s, Electronics Buyers’ Guide, and other direc­
tories. Then send us your print or your problem, and 
we’ll return free samples and technical literature.

CDF MAKES Dilecto Laminated Plastics • Celoron 
and Polyester-Glass Molded Plastics • Micabond Mica 
Products • Diamond Vulcanized Fibre • Vulcoid • 
Flexible Tapes of Teflon*, Silicone, and Micabond 
• Resin-Impregnated Spiral Tubing • Complete Fabri­
cation Facilities.
♦duPont trademark for its tetrafluoroethylene resin

^CONTINENTAL-DIAMOND FIBRE
A SUBSIDIARY OF THE COMPANY • NEWARK 107, DEL.

CARD FOR MORE INFORMATION

Oscilloscope
Direct Reading

This instrument features dual calibration of am-
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plitude and time. Designated as Model LA-259, the 
instrument is militarized, has a frequency response 
from de to 15 me within 3 db, and features direct 
reading calibration of both signal amplitude and 
duration with verification of both. The LA-259 is 
designed for use both in the laboratory and for field 
applications. Rise time is 22 psec.

Lavoie Labs., Inc., Dept. ED, Morganville, N.J.
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Rotary Selector Switch
Encapsulated
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lew 
The 
\<tcu 
meti 
soft 
tude

Ri 
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OBCi»
Series BHM encapsulated switches are rated at 

50 ma. at 300 v ac or de and 500 ma at 30 v ac or 
de. Entire switch is encapsulated with the excep­
tion of bushing and shaft. Body diam is 29/32 in.; 
body length is 1-1/8 in. maximum. Manufactured 
to meet salt spray, humidity, sand and dust, and 
fungus resistance, the switch exceeds requirements 
of MIL-E-5272A and MIL-STD-02. Moisture seal 
is provided between bushing and shaft, and on 
bushing mounting surface. It is encapsulated in a 
high dielectric plastic compound. Available in sp 
12 positions, 2 p 6 positions, 3 p 4 positions, 4 p 3 
positions, and in either shorting or non-shorting 
contacts. It will meet or exceed test paragraph 4.5.3 
thru 4.5.13 of MIL-S-3786.

Clarostat Mfg. Co., Inc., Dept. ED, Dover, N.H.
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Quartz Crystal 
Will Stand 100 g

A quartz crystal which is extremely stable func­
tions as a frequency determining element for mis­
siles, aircraft and other applications involving ex­
treme environmental conditions. The ST-73X crys-
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How Thermosetting Tapes 
Raise Quality... Lower Costsac or 

xcep-

d on 
in a 

in sp

Alumina Terminals
Rated at 3500 V

Rate Switch 
5 to 500 Deg Per Sec

“Scotch ’ Brand No. 39 Tape is used to anchor both start and finish 
windings. This flatback paper tape has high adhesion, is thin, resists edge 
tear and is non-corrosive.

Finish wrap on Woodward-Schumacher 
transformer coils is made with “SCOTCH” 
Brand No. 28 acetate cloth tape. Thermo­
setting adhesive holds tight, giving good 
conformance and neat appearance. Com­
pleted coil is then varnished.

“Lead saddle” base is formed by “Scotch” 
Brand No. 26, which protects lead from 
windings An acetate film cloth. No. 26 has 
high dielectric strength and excellent ad­
hesion.

Send for free booklet illustrating and de­
scribing “Scotch" Brand Electrical Tape 
with true 3M Thermosetting Adhesive. Just 
write on your letterhead to 3M Co.. St. Paul 
6, Minn., Dept. ON-67.

ELECTRONIC DESIGN • June 15, 1957

ias a frequency range of 16 kc through 350 kc, 
lower frequencies possible in holders of dif- 

nt configurations. Shock tests of 100 g, and dy­
ic vibrations tests per MIL-T-5422, MIL-E-5272 
MIL-E-5400 were met without adverse results.

The terms "'Scotch” and "'3M” are registered trademarks of Minnesota Mining and Manufacturing Co., St. Paul 6, Minn. Export Sales 
Office: 99 Park Avenue, New York 16, N Y In Canada: P. O. Box 757, London, Ontario.
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This switch is designed for use in control systems, 
such as target drones, and for vertical gyro cutout. 
1 he rate switch, designated Type RS01, operates on 
either ac or de power supply. It is equipped with 
primary spdt switch action. Contacts are rated at 
100 ma, 28 v inductiv©4oad. For higher ratings the 
instrument can be furnished with built-in relays for 
service to 5 amp, 115 v. The rate ranges are from 
5 deg to 500 deg per sec.

Humphrey Inc., Dept. ED, 2805 Canon St., San 
Diego 6, Calif.
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“Scotch” Brand No. 26 completes “lead 
saddle”. No. 26 anchors lead solidly, resists 
edge tear and puncture.

j_ .35 C can be coupled with an operation tempera­
tur range of —55 to -|-100 C. Low excursions of 
fi i aency, ±0.015 per cent, were observed over this

Woodward-Schumacher Electric Corporation relies 
on “Scotch” Brand Electrical Tapes with true thermo­
setting adhesives. Here’s why: Tapes with 3M Thermo­
setting adhesive hold under extreme operating heat 
without softening . . . have high bond strength for an­
choring leads. Adhesive bakes dry to prevent throw­
out . . . resists solvent action of waxes and varnishes.

The complete line of “Scotch” Brand Electrical 
Tapes with true Thermosetting pressure-sensitive ad­
hesives, offers you the right tape to solve your holding 
or insulating needs.

REG. U.S. PAT. OFF.Scotch 
BRAND 

Electrical Products

The PC-52 alumina terminal is designed for re­
liable operation at high voltages and temperatures. 
3/8 in. in diam. the terminal employs high-alumina 
ceramic to achieve a voltage rating of 3500 v (sea 
level), a high temperature rating, and reliability. 
The center conductor and insulating sleeve are 
vacuum-sealed in a metal flange which can be her­
metically sealed to the mounting surface with either 
soft or hard solder. Applications include high alti­
tude operation.

Raytheon Mfg. Co., Ceramic Sales, Dept. ED, 
Waltham 54, Mass.

I ilova Watch Co., Dept. ED, Electronic Div., 
Woodside 77, N.Y.
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New Products

NIAT TRANSFIR UNITS — ALCU- 
PLATI provides ideal fin sections at re­
duced cost over solid copper fins. The 
copper surface permits soft soldering of 
the fins to the tubes.

COMPONENT CASKS — ALCUPLATE 
is successfully drawn and formed into 
lightweight cases or cans and intricate 
parts ... ideal for hermetic sealing.

BUS BARS — ALCUPLATE provides 
high conductivity, light weight, solderabil­
ity ... is lower in cost than solid copper 
bus bars.

DRAWN AND FORM» PRODUCTS — 
ALCUPLATE, with its pleasing appear­
ance, Is an ideal metal for giftware and 
gourmetware.

ELECTRONIC CHASSIS — ALCUPLATE 
offers the advantages of minimum weight 
plus the copper surface needed for soft 
soldering, electro-plating 
and low-resistance shield 
connections.

These products have 
something in common — 

They’re all made of 
versatile, low cost 

General Plate

ALCUPLATE
General Plate alcuplate is a clad metal 

made by bonding solid copper on one 
or both sides of aluminum.

The copper surfaces of G. P. 
alcuplate have all of the properties 

of solid wrought copper, but when 
bonded to the aluminum, there is a substantial reduc­
tion in overall weight, with cost savings of up to 30%. 

G. P. alcuplate is available in coils or cut lengths, 
in thicknesses up to Vie" and widths up to 14". Thick-

METALS & CONTROLS
General Plate Division

FIELD OFFICES NEW YORK. CHICAGO. DETROIT

ELECTRICAL TERMINALS — ALCU- 
PLATE eliminates galvanic corrosion 
which otherwise results from aluminum 
and copper junctions.

ness ratios can be supplied up to 10-90 in single clad, 
or 10-80-10 in double clad.

G. P. alcuplate is an excellent thermal and elec­
trical conductor. It is easily formed, deep drawn, or 
spun, and it offers ideal surfaces for fine finishing.

Write today for complete details on versatile G. P. 
alcuplate — ask for Bulletin 702E.

You Can Profit By Using General Plate Clad Metals

CORPORATION
2106 Forest Street, Attleboro, Mass.
MILWAUKEE LOS ANGELES

Signal Genera or
Broadband

The MSG-34 broadband microwave signal gen­
erator covers C and X band frequencies from 4,200 
to 11,000 me with a power output of 1 mw. Large, 
direct-reading dials indicate frequency and attenua­
tion. The device has a provision for external modu­
lation by multiple pulses, an automatically tracked 
power monitor, and a non-contacting oscillator 
choke. The modulator, utilizing printed circuit tech­
niques, permits internal pulse and square wave 
modulation from 10 to 10,000 pps at pulse widths 
from 0.2 to 10 jisec.

Polarad Electronics Corp., Dept. ED, 43-20 34th 
St., Long Island City 1, N.Y.
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This blower offers a movement of 17 cu ft of air 

per min with the advantage of compact package. 
Over-all dimensions are 3-1/2 in. W, 2-7/8 in. D. 
3-3/4 in. H. The model 17 as pictured operates at 

3000 rpm (free air) from 115 v ac 60 cps 1 phase 

source and it draws 10 w. The total weight is 22 oz. 
The motor is a quiet-running, sleeve-bearing Barber- 
Coleman product.

Minarik Electric Co., Dept. ED, 224 E. 3rd St, 
Los Angeles 13, Calif.
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High Temperature 
Wire

Up to 1500 F

This conductor wire has the physical qualities 
of steel and the same conductivity and temperature 
coefficient as nickel wire. Calorel wire offers advan­
tages over nickel as an electrical conductor at tern-
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Magnet Wire • Lead and Fixture Wire • Power Supply Cords, Cord Sets and Portable Cord • Aircraft Wires 
Welding Cable • Electrical Household Cords • Electronic Wires • Automotive Wire and Cable
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SINGS 1002 

CHICAGO

A line of de moving ammeters, milliammeters, 
microammeters, voltmeters and millivoltmeters are 
made in Switzerland to PRL specifications. The volt­
meters have an accuraty^of 0.5 per cent and an in­
ternal resistance of 1000 ohms/v. The ammeters are 
rated at 150 mv. All instruments come with mirror 
soak's and knife-edge blade-type pointers.

Physics Research Labs., Inc., Dept. ED, P.O. Box 
555, Hempstead, N.Y.
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■ ures up to 1500 F. Basically pure iron, coated 
w aluminum and aluminum-iron alloy, Calorel 
\\ has approximately six times the resistance of 
c( >er and increases in resistance at about four 
tii s in 1000 F. With no embrittlement tempera­
tu low corrosion and oxidation characteristics, it 
m( h the requirements for conduction under ex­
tre ' heat conditions. The wire is available in 
qo .tity in all standard sizes for temperatures up to 
15( F. Extra high temperature wire is available in 
20 lengths for up to 2200 F use.

( »ntinental Wire Sales Co., Dept. ED. Walling­
ford Conn.
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'.killed operators to orientate crystal surface and 
lattice planes quickly to accuracy within 30 seconds 
of arc. Among the features for the instrument are a 
large direct reading scale, simple controls, and a 
higher sensitivity than required for even weakest 
quartz reflections. The goniometer is suitable for 
routine testing of both large and small crystal 
blanks, and may be used with either a high inten­
sity micro-focus x-ray unit or with conventional 
\-ray diffraction equipment.

Jarrell-Ash Co., Dept. ED, 26 Farwell St., New- 
tonville 60, Mass.
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New Products

under extreme conditions Resin bonding eliminates

apacity from 15 to 100

Mallory Tantalum Capacitors

MallòrY
CIRCLE 99 ON READER-SERVICE CARD FOR MORE INFORMATION

Vibrators 
Butteries 

Materials

Strain Indicator 
Transistorized

Oscilloscope 
Low Noise & Drift

3-1/16 to 5 in. 0.1) 
amp.

Collector Ring 
Resin-Bonded

The B. A. Wesehe Electric Co., Dept. ED, 1622 
Vine St., Cincinnati 10, Ohio.
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This oscilloscope has built-in quadrant switching 
identical vertical and horizontal de to 50 kc ampli­
fiers, and low noise and drift. It can be used as an 
output indicator with analog computers, characteris­
tic curve generating devices, etc. Unit will operate 
from 105-125/210-250 v, 50/60 cy lines.

American Electronics Labs., Dept. ED, 121 No. 
Seventh St., Philadelphia 6, Pa.
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fastening, providing an unbroken backing plate sur­
face for this collector ring. Weight and thickness is 

reduced by this method. Also available is a com­
plete line of standard collector rings ranging from

XvJLilitary and industrial services require component 
dependability under extreme conditions of temperature and shock. 
Mallory research and production made possible the Mallory XT 
line of tantalum capacitors, now thoroughly performance tested 
and proven for this kind of service.

Mallory XT capacitors were the first made to withstand vibration 
shock to 2000 cps., and temperatures to 175° C. (the highest 
standard rating). On special order Mallory XT capacitors can be 
furnished for continuous duty at 200° C.
Mallory tantalum capacitors were first to employ a true hermetic 
seal—metal to glass—without use of rubber or synthetic materi­
als, and are absolutely impervious to immersion. Only Mallory 
makes available such a broad range of capacity and voltage ratings.
Complete information on Mallory XT capacitors can be had by 
asking for a copy of the paper—"Typical Expected Performance 
Characteristics of Extreme Temperature Range Tantalum Capac­
itors." Data on subminiature capacitors, including the newest 
tantalum type, can be had by requesting technical bulletins on 
Mallory types TAP, TAW and TNT.
Write, or ask the Mallory representative.

The Type N Strain Indicator uses printed circuits 
and transistors and is functionally equivalent to the 
Type M Indicator, which it replaces. The Type N

Serving Industry with These Products:

Electromechanical —Resistors • Switches • Tuning Devices • 
Electrochemical — Capacitors • Mercury and Zinc-Carbon 
Metallurgical — Contacts • Special Metals • Welding

Parts distributors in all major cities stock Mallory 
standard components for your convenience.



y s these advantages: There is no calibration er- 
ro when the instrument is used for direct readings 
v i a full external bridge instead of a pair of 
s in gages; and when the indicator is used as a 
j amplifier with a standard oscilloscope, frequen- 
Cj s up to 300 cps at amplitudes of 3500 micro- 
incies per inch can be observed without appre- 
c >le distortion. The Type N weighs 9 lb and 
hl isures 10 in. high x 9 in. wide x 6 1/4 in. and 
re tires no warm-up period.

lectronics & Instrumentation Div., B-L-H, Dept 
El \ 42 Fourth St., Waltham, Mass.
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Audio Oscillator

10 CPS to 100 KC

The Model 401A oscillator covers the range 10 
cps to 100 kc. It delivers a full half watt into 600 
ohms (20 v open circuit) with output constant to 
within ±1/2 db over the entire frequency range. 
Distortion is below 1/4 per cent at any power or 

i frequency setting for loads of 600 ohms or more. 
The circuit used virtually eliminates switching and 
tuning transients. Weight is 121 lb.

Waveforms, Inc., Dept. ED, 333 Sixth Ave., New 
York 14, N.Y.
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This magnetic amplifier controlled de power sup­
ply, Model C169, has a voltage range of 0 to 150 v, 
at currents from 0 to 1-1/2 amp. The unit is regu­
lated to ±1 per cent for Une or load, with a com­
pensating adjustment control to secure positive or 
negative impedance, thus giving 0 per cent load 
regulation. Ripple is QJ per cent for all line or load 
conditions. Transient re sponse is better than 0.2 
sec. Line input range is from 105 to 125 v ac at 
60 cy.

Universal Electronics Co., Dept. ED, 1720 22nd 
St, Santa Monica, Calif.
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Detailed information is in 
Instrument Data Sheet 211, 
available upon request to 
Technical Literature Sec­
tion.

decker |

Even miniature missile type gyro rotors 
can be balanced in 6 to 10 minutes with 
the DECKER DYNAMIC BALANCER. And 

ultimate balance is generally limited only 
by the quality of the rotor bearings.

Designed specifically for high speed 
rotors requiring maximum possible 

precision of balance, the Model 211 
Dynamic Balancer is capable of handling 

any rotor which may be electrically 
driven at 10,500 rpm or higher.

The Balancer offers, on a single portable 
chassis, everything needed for precision 

dynamic balancing. Included are the 

necessary equipment for rotor mounting, 
measurement, and location of unbalance, 

plus a precise metered automatic drill 
for unbalance correction.

of miniature 
high speed 

gyro rotors

without removing the 

rotor from the mount

• Maintains laboratory typo pre­

cision balance on a production 

basis

• Does not require a skilled 

technician

o Automatic marking'of point of 

unbalance

• Drilling performed without re­

moving rotor.

o Automatic speed control

o Rapid run up to propor speed

o Completely self contained and 

portable (11“ x 15“ x 21“)

o Rapid work change over

• Precise indication of degree of 

unbalance

DYNAMIC 
BALANCER

DECKER AVIATION CORPORATION
Philadelphia, 25

CIRCLE 105 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

Soldering Device 
For Most Guns

CIRCLE 361 ON READER-SERVICE CARD FOR MORE INFORMATION

you “build-in” Accessibility with

GRANT INDUSTRIAL SLIDES
IF it’s important to keep your electronic equip­
ment functioning with as brief interruptions 
as possible...IF even minor testing and replace­
ment takes undue time because of the nuisance 
of getting at the equipment mechanically...IF 
certain components must be accessible for on- 
the-spot servicing in seconds...THEN you 
should investigate Grant Industrial Slides.

Grant Industrial Slides provide built-in acces­
sibility, without effort or costly loss of operating 
time. Unlimited varieties of standard and custom 
types are available and Grant offers complete

engineering services including at-your-plant 
discussions regarding the development of slides 
that fit your requirements perfectly.

Five seconds to put chas­
sis in testing position. 
Slides smoothly out of 
rack, locks. Pivoting 
mechanism brings under­
chassis parts to easiest 
working angle. Function­
ing of unit need not be 
interrupted!

S ii 

t e
Electromagnetic 

Clutch
Double Input

Units operate on de voltage and no slip rings are 
required. The miniature line has two input gear 
hubs and one output shaft. Normally both input 
hubs and the output shafts are free running; energiz­
ing either coil clutches its respective input hub to 
the output shaft. The functions of the shafts may 
be reversed so that a single input can be connected 
to either of two outputs. These Type MCC units are 
suited for use as a speed or direction changer in 
servo type applications. All units will withstand vi­
brations as specified in MIL-E-5272A. Life tests at 
60 cps have exceeded 6 million cy.

Autotronics, Inc., Dept. ED, Rt. 1, Box 812, Floris­
sant, Mo.

ci <

Known as the Solder-Matic Attachment, this new 
tool greatly speeds up soldering operations as the 
solder is always at the tip of the gun. A trigger feeds 
solder from a spool in the attachment through a 
guide tube to the tip of the gun. This attachment 
can be mounted on all popular models of electric 
soldering guns.

Atlas Mfg. Co. Inc., Dept. ED, 1126 S. Decatur 
St., Montgomery 6, Ala.
CIRCLE 362 ON READER-SERVICE CARD FOR MORE INFORMATION

Resin Bobbins
For Wire-Wounds

Write for Grant Industrial 
Slide technical data. Free copy 
will be mailed on request.

INDUSTRIAL SLIDES

Grant Pulley A Hardware Corporation, 31-49 Whitestone Parkway, Flushing 54, N. Y., 944 Long Beach Avenue, Los Angeles 21, Calif.

These bobbins, used for the construction of her­
metically sealed resistors, are machined from filled 
and unfilled thermosetting epoxide resin rods. This 
resin has been selected because of its electrical and 
mechanical properties. Its adhesion quality is ideal

CIRCLE 360 ON READER-SERVICE CARD FOR MORE INFORMATION
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CABLE: Magnetics
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lermetic sealing of wire wound resistors. The 
:ng compound used for the encapsulating of the 
,tors is composed of the same resin as the bob- 
form. This technique insures the hermetically 
ed condition of the resistor at extreme tempera-

t s, since the bobbin and encapsulation contract 
a 1 expand to the same degree.

orrich Plastics Corp., Dept. ED, 35 E. 32nd St., 
> v York, N.Y.
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Miniature Relay 

High Shock

Tke MH | relay has a vibration rating of 10 to 55 

cps nt 0.125 in. double-amplitude, 55 to 2000 cps at 
20 g. Available in both four- and six-pole, double­
throw. Contact rating; low level up to 2 amp non- 
inductive or 1 amp inductive at 29 v de or 115 v ac. 
Temperature range is —65 to -j-125 C. Operate time 
is 15 msec or less at rated voltage at 25 C. Release 
time is 5 msec or less at rated voltage at 25 C. 
The relays measure 1-3/4 in. max x 1-3/64 in. diam, 
and 1-3/4 in. max x 1-3/16 diam.

Allied Control Co., Inc., Dept. ED, 2 East End 
Ave., New York, N.Y.
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Synchro Bridge
Measures Angular Error

Designed to measure the angular error of synchro 
components or systems, this device introduces less 
than 10 sec-of-arc error. Through use of a bridging 
method, the deviation of actual synchro output 
from theoretically perfect output is determined. 
Specifications: measurement intervals, each 5 deg. 
through 360 deg; accuracy, 10 sec; resistance of 
each leg, 10,000 ohms; case dimensions, 3-5/16 x 
3-7/8 x 5-3/16 in.; dial diameter, 4 in. OD.

heta Instrument Corp., Dept. ED, 204 Market 
St East Paterson, N.J.

ci CLE 365 ON READER-SERVICE CARD FOR MORE INFORMATION
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Magnetics, Inc. makes Ilie

permallog powder core

We have taken the guesswork out of using molybdenum permalloy’powder 
cores, for Magnetics, Inc. Powder Cores are Performance-Guaranteed. 
What’s more you can specify as an extra, Magnetics’ exclusive feature . . . 
color-coding. Color-coding tells your assemblers, without special testing, 
how many turns to put on these cores, for they are graded and coded accord­
ing to inductance before they reach you.

Bulletin PC-103 gives you detailed information, and the Powder Core 
Color-Coding Card guides your assemblers and others with production 
responsibility. Why not write for your copies today? Magnetics, Inc., Dept. 
ED 30, Butler, Pennsylvania.

amr~ 
mnGnETics ine.
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New Products
HEARD EVERYWHERE M

Every Advantage in Every Application!

snnw
4 Mirre«

These deep-drawn cases

LOWELL CONSOLES LOWELL RACKS For Industry . .. Schools .. . Air-

Transit Cases 
Deep Drawn

can comply with all
applicable sections of MIL-T-945, MIL-STD-108 
and MIL-T-4734 (USAF) and environmental con­
ditions of MIL-C-4150. Constructed and fitted to 
meet the customer’s environmental requirements, 
such as water-tightness, resistance to internal or 
external pressure or vacuum, drip and spray resist­
ance, resistance to salt spray or chemical, shock or 
vibration mounting of contents, heat exchange or 
ventilation, electronic shielding temperature of fun­
gus resistance, etc. Twenty-four basic sizes with 
a variety of depths of case and lid are available.

Zero Mfg. Co., Dept. ED, 1121 Chestnut St., 
Burbank, Calif. ,
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Sequence Relays
With Release Operation

Immediate Delivery 

Low Price 

Custom-design Flexibility 

Controls May Be Conveniently 
Located

Equipment Is Woll Protected 

Single, Double and Triple Ped­
estal Units With Turrets 

Handsome Styling 

Sturdy Construction

Versatility 
Low Price 
Durability 
Transmitter Racks for 19", 24" 
and 30" Panels— 18y2" and 24' 
Deep
Cabinet Relay Racks in Standard

ports . . . For Broadcasting . . . 

Recording ... Testing Apparatus

Manufacturer of famous Lowell

Round 
Models
Deluxe 
Hinged

Corner and Deluxe

Desk Cabinet Racks in
Door

Channel and 
Racks

or Solid Back type 
Table Typo Relay

Lowell has a complete line 
of electronic housings and 
equipment . . . over 200 
models. Write for complete 
catalog and specifications.

'oar lovol” sound speaker baffles, protective enclosures, Intercom equipment

o HEARD EVERYWHERE ytJLovæw MANUFACTURING CUMPANY
3030 Laclede Station Road, St. Louis 17, Missouri

In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave. 
Toronto 10, Ontario

Known as Frame 211, the relays come with a 
variety of dpst and dpdt contact arrangements and 
have a double cam movement permitting contacts 
to be adjusted to operate when the coil is de-ener­
gized. The cam rotates a half step when the coil is 
energized, and completes the step when de-ener­
gized. The ability to transfer contacts on either the 
operate or release phase offers sequence arrange­
ments not usually practical. This allows make before 
break between two contacts to be more positive 
than usual by overlap during the time the relay is 
energized.

Frame 211 relays are equipped with contacts 
which may be set to open, close, or transfer in any 
desired sequence, providing the number of steps in 
a complete cycle is divisible into six or eight. Power 
consumption is 5 to 6 w de or 10 to 12 va ac. Con­
tacts will carry 150 per cent of rated load. Contacts 
are silver convex buttons, mounted on phosphor- 
bronze flexing arms. Ratings are 5 amp ac; or 0.5 
amp de at 115 v, and 5 amp de at 24 v.

Struthers-Dunn, Inc., Dept. ED, Pitman, N.J.

CIRCLE 112 ON READER-SERVICE CARD FOR MORE INFORMATION
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Eliminate arcing at switch points. Stop switch deterioration 
while increasing the efficiency and reliability of all electronic 
control equipment!

Transistorized 
Voltmeter

ELECTRONIC DESIGN • June 15, 1957

A wide band low level instrument, the Trans- 
\ olter incorporates negative feedback for stable op­
eration and permits the replacement of transistors 
without impairing the stability of the instrument. It 
operates on 110 v 60 cps with a built-in regulated 
supply and can also be powered by 4 Mercury cell 
batteries for portable operation. Frequency range 
is from 10 cps to 10 me, with direct reading in v 
and db. Voltage range is from 1 mv to 1 v full scale 
with seven ranges. Accuracy of measure is ±5 per 
cent full scale reading. Frequency amplifier has flat 
response ±0.5 db over range. It will measure 250 
uv, and has an input impedance of 5 pjxf capacity, 
resistance loading 0.5 meg at 1 me. The audio-video 
amplifier has a maximum output of 0.25 v at 75 
ohms, with a gain up to 40 db.

Kay Electric Co., Dept. ED, 14 Maple Ave., Pine 
Brook, N.J.

DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA
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Motor Generator

15 Kva to 22.5 Kva

A single Delco 2N174 transistor can switch 
1 kw with one watt of control power.
Because transistor switching eliminates arcing, 
switch life is longer and more reliable.
This switching performance is possible because 
of the excellent electrical characteristics of the 
2N174; in particular, the high collector break­
down voltage, extremely high maximum col­
lector current, and very low input impedance.

You may employ Delco 2N174 high-power 
transistors with confidence in their reliability 
and uniformity. These transistors, normalized 
to retain better performance characteristics

This unit delivers 400 cps, 3-phase, 120 or 208 v, 
15 kva continuous, 22.5 kva for short period over­
loads. A totally enclosed fan-cooled construction is 
utilized. Weight is within 500 lb, for complete 
motor-generator combination. Overall dimensions 
are 36 x 19 x 21 in. Because of intrinsic regulation 
of machine, regulators are obviated, yielding high 
degree of ruggedness, simplicity and dependability. 
The total elimination of brushes reduces mainte­
nance to the infrequehtlpbrication of bearings. The 
motor operates at a speed of 1800 rpm, from stand­
arc' 220 or 440 v 3-phase, 60 cps supply. Elimination 
of sparking makes the machine safer and obviates 
tbe need for rf suppression.

( >eorator Corp. Dept. ED, Manassas, Va.
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regardless of age, are currently being produced 
by the thousands every day. Write for 
engineering data.

Power Switching Characteristics
Switching Power 1000 watts
Current in "on” 
position 13 amperes

Input Control Power 1 watt
Power Gain 30 db
Dissipation in "on” 
position 8 watts

Switching time 60 microseconds



G-E GLOW LAMPS OBEY THE IMPULSE
...TO SERVE AS INDICATORS

Every live circuit should have an indicator—and with radio-type 

resistors, G-E Glow Lamps become simple indicators that give long, 

uninterrupted service. Only glow lamps offer small size, low’ wattage, 

long life, wide voltage tolerance, and rugged construction—for as little 

as 3^0 each! They don’t fail suddenly, so there’s almost no chance of 

false indications. All these features help make General Electric Glow 

Lamps the ideal choice for hundreds of applications as indicators in 

the electrical and electronics industries.

If you’d like more information on the amazing G-E 

Glow Lamps, send today for your free copy of the 

folder, “G-E Glow Lamps for Pilot and Indicator Use”. 

Write: General Electric Co., Miniature Lamp Dept. 

ED-67, Nela Park, Cleveland 12, Ohio.

A Single G-E Glow Lamp May Serve As A: 

RELAXATION OSCILLATOR • LEAKAGE INDICATOR 

SWITCH • VOLTAGE REGULATOR • VOLTAGE INDICATOR

Progress Is Our Most Important Product

GENERAL^ ELECTRIC
CIRCLE 116 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

Simulator

For Transistor Circuits

ultra­
sensitive, 
relays

This instrument eliminates broadboard layout by 
simulating complete transistorized amplifier stages. 
Any ac or direct-coupled amplifier stage short of 
high power audio output can be simulated with the 
LF-1 Transimulator, as can multivibrator, switching, 
phasing, push-pull, Class A and B circuits, and 
others by using cross-coupled Transimulators. Com­
mon or grounded emitter, base, or collector circuits 
may be simulated using PNP, NPN, or surface bar­
rier transistors.

Everything required for RC amplifier circuits is 
built right into the instrument, including 2 |if and 
20 uf direct coupling capacitors and posts for ex­
ternal coupling on both input and output.

Sprague Products Co., Dept. ED, 347 Marshall 
St., No. Adams, Mass.

HELPFUL DATA FOR YOU 
CIRCUITRY IDEA FILE...
(No. 2 in a series by Barber-Colman Company) 

The circuit drawing below indicates just 
one of the hundreds of ways many manu­
facturers are utilizing Barber-Colman Mi­
cropositioner ultra-sensitive relays to solve 
complex control problems. Could this be 
the answer to some of yours, too?

CIRCLE 117 ON READER-SERVICE CARD FOR MORE INFORMATION

Vibration Monitor

Ignores Transient 
Shocks

This vibration monitor system is sensitive to in­
creases in vibration yet ignores both starting vibra­
tion and transient shocks normal to operation. The 
system combines the model 65 malfunction detector, 
for mounting on the protected equipment, and the 
model 651 ac control unit mounted remotely. The 
malfunction detector is designed for use in Class I, 
Group D; and Class II, Groups F and G locations. 
In operation, the detector trips whenever the vi­
bration exceeds the preset vibration level. The con­
trol unit must reset the detector in rapid sequence 
several times before the shutdown time delay relay, 
selected for a 2 or 5 sec delay, will actuate. The 
unit is held inoperative for a selected time of up to 
120 sec after starting to allow the protected equip­
ment to reach full speed.

Fielden Instrument Division, Robertshaw-Fulton 
Controls Company, Dept ED, 2920 Fourth Street, 
Philadelphia 33, Pa.

CIRCLE 11 8 ON READER-SERVICE CARD FOR MORE INFORMATION

SERVOMECHANISMS APPLICATIONS

Many remote positioning applications 
can be solved by utilizing the Barber- 
Colman Micropositioner ultra-sensitive 
relay either as a null detector or a differ­
ential relay.
In the circuit shown above, movement of 
the transmitting potentiometer introduces 
an error signal in Micropositioner coil P, 
which in turn energizes the positioning 
motor until balance is restored. Second­
ary relays Ri and R2 operated by the Mi­
cropositioner handle larger loads. This 
circuit can also be applied to synchroniza­
tion ... or the Micropositioner can be 
utilized in the output of an electronic 
servo control.
Among the many applications for this 
simplified servo control relay are posi­
tioning of antenna rotators and tuning 
condensers ... aerial camera mounts ... 
valves ... test cell apparatus.
If your projects involve servomechanisms, 
why not make a test with a Microposi­
tioner designed for circuits similar to 
that shown above? Write for technical 
bulletins F7279 and 
F3961-5.

BARBER-COLMAN 
MICROPOSITIONER 
POLARIZED DC RELAYS
Various types...plug-in, solder-lug, screw
terminal, hermetically sealed. Operate on 
input powers of 50 to 1,000 microwatts 
for use in photoelectric circuits, resistance 
bridge circuits, and electronic plate cir­
cuits. Send for data.

Barber-Colman Company
Dept. R., 1883 Rock St., Rockford, Illinois 
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HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC.

125 Amory Street, Boston 19, Mass.

GENTLEMEN: □ Please send «je data sheets on the 
Holtzer-Cabot R-25 Motor.

□ Please have representative call on.................................  
(date)

>^ny

a-^d

Name.... 

Company 
Street..., 
• ity...... Zone....State.
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Computing 
Amplifiers

Parallel Summation

A parallel summation computing amplifier, Model 
808, can accept up to 100 different summations all 
with equal accuracy. Also available is the Model 
809, an automatic gain control computing amplifier 
for stabilizing error voltage and controlling gain of 
input error voltage.

The Model 808 can be used for parallel voltage 
summation or for isolation of Mach 4 Mod 0 resolv­
ers or equivalent. It can also be used as an isolation 
amplifier for any device providing 400 cps analog ac 
voltage output signals. The 808 is a highly depend­
able component wherever equations are to be 
mechanized. Accuracy of the 808 is ±0.05 per cent; 
maximum output voltage is 22 v rms; phase shift is 
less than 0.15. The Model 809 age amplifier main­
tains constant loop gain over a scaling voltage range 
of 100 to 1. It operates with a maximum undistorted 
output of 0.4 v into a 10 K load. Both model 808 and 
809 are transistorized.

W. L. Maxson Corp. Dept. ED, Long Island City, 
N.Y.
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Selenium Rectifiers

High Compactness

A line of Siemens-process, high current density 
selenium rectifiers, known as HCD Petti-Sel, makes 
possible smaller rectifiers for a given load with less 
complex power cell assemblies and increased effi­
ciency. A single rectifier of 8 in. x 16 in. x 24 in. will 
handle 4500 amp at 14 v de. The single stack elim­
inates wiring connections, and the rectifier requires 
a smaller and much less elaborate housing. Low 
forward drop together with low rate of change of 
both forward and reverse characteristics with both 
time and temperature are claimed to make these 
rectifiers useful for magnetic amplifier applications.

Radio Receptor Co., Dept. ED, 240 Wythe Ave., 
Brooklyn 11, N.Y.
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957 EL CTRONIC DESIGN • June 15, 1957



world's first man-made satellite 

uses controls produced by 

bernco!

Controls

Test Equipment 

Wiring Harnesses 

Thermocouples

It happens once in a lifetime ... an opportunity to work on the 
rocket for launching the earth’s first man-made satellite into outer space. 
It happened to Bernco. Our **feet-on-the-ground” creative craftsmen 
welcomed this challenge.

Specifications for controls on the satellite rocket were carefully 
screened, quality standards were rigid and production was 100% in­
spected, as with all Bernco controls.

The finished controls are reliable and at reasonable cost because of 
Bernco’s quality control system and production techniques.

It will be a while before the earth satellite is eventually orbited in 
space. In the meantime, Bernco would like to be of service to you.

Bernco offers a complete service in the design, production and environ­
mental-testing of electrical, electronic or electro-mechanical component 
parts—completely customer designed, partially Bernco designed or com­
pletely Bernco designed.

Try Bernco, where rocket and missile electrical components are a 
specialty.

JUST OFF THE PRESS! A new illustrated brochure 
will help acquaint you with Bernco’s service and facili­
ties. Write for your copy, now!

BERNCO ENGINEERING CORPORATION • 2321 SOUTH TIBBS AVENUE • INDIANAPOLIS 41. INDIANA
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In transistor applications 
where size and cost are 
primary factors

Regular disc 
capacitor

Centralab J Ultra-Kap

I 
I 
I 
I 
I 
I 
I
I

New Centralab 
ULTRA-KAP* 

outperforms much larger 
and hi&lier’-px’i.ced components
A radically new approach to a ceramic disc capacitor that combines 
unusually high capacity with small physical size.
Has stable capacity curve over wide temperature range. Capacity vs. 
temperature: ±25% over+10°C to +85°C.
Ideal for by-pass in transistorized applications.

Costs far less than electrolytic and tantalytic capacitors of equal or 
greater capacity.

i 1AM MAX. THICKNESS CAPACITY MFD TOLERANCE

1/4"
3/8"
9/16
3/4"

.156

.156

.156’

.156'

GMV
GMV
GMV
GMV

Write us for further information. Or have the nearby Centralab 
representative tell you more. If you don’t know who he is, ask us 
for his name.

•Trademark

D-2458

Centralab A DIVISION OF 
GLOBE-UNION INC.

' 914 E. Keefe Ave. 
Milwaukee 1, Wis.

In Canada:
804 Mt. Pleasant Road 
Toronto, Ontario

CIRCLE 124 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Permanent Magnet 
Alternator

400 Cps, 12,000 Rpm

The rotor construction o£ these brushless gener­
ators permits them to be driven by electric motors, 
jet air drives, turbines, and two and four-cycle gaso­
line engines. They can withstand high acceleration 
and overspeed condition for extended periods of 
operation. Advantages claimed for the alternators 
include smaller sizes and weights than conven­
tional generators, due to ability to operate at high 
speed. The first production unit, Model 5854, 400 
cps Permanent Magnet Alternator is rated at 12,000 
rpm continuous duty. The alternators are claimed to 
be virtually maintenance-free since each rotor is a 
solid mass and requires no insulation.

The alternators are offered for most standard 
voltages, 400 cps, single phase; or three phase, 
either Y or delta connected. Other available con­
figurations include: compound units, delivering 
both ac and dc, with built-in forced air-cooled rec­
tifiers; two-bearing type units for belt or direct 
coupling drive, or for direct outboard mounting on 
driving motor or engine; and units with standard 
AN pads for hydraulic motor drives. Output rat­
ings range from 500 to 4500 V. A.

Lear, Inc., Dept. ED, Santa Monica, Calif.
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CGW LP1O
10 W Resistor

200 to 70,000 Ohms

Any Six«

Any Finish-- 
BE SURE

Say

At' Southern Screw,*the stand­
ard or "special" you want 
right now may be in our stock 
of over a billion fasteners. 
Chances are we can fill your 
order and have it in transit 
in a matter of minutes!

If you’re looking for fasteners 
of quality, and want service 
you can depend on time after 
time—give that order you’re 
holding to Southern. We make 
a living, living up to our 
claims! Try us . . .

low g:

LP-10, a 10 w unit available in ratings from 200 to 
70,000 ohms, is made by permanently bonding a 
metallic oxide film to Pyrex brand glass. The LP 
resistors are essentially non-inductive. Tolerance 
of the LP-10, as that of other LP’s is ±10 per cent, 
but ±5 per cent is available at a slightly higher 
price. The power rating of the LP-10 is based on 
25 C ambient temperature and an average hot spot 
of 265 C. Average changes in resistance due to 
normal soldering techniques are less than 0.1 per 
cent.

Corning Glass Works, Dept. ED, Corning, N.Y.

Wood Screws • Machine 
Screws & Nuts • Tapping 
Screws • Drive Screws • 
Dowel Screws • Stove Bolts

Hanger Bolts • Carriage Bolts

Write us your requirements, 
or wire us and you’ll receive 
an answer on the double." 
Ask for our Stock List, free 
samples, and Regional Ware­
house Stock Guide. Address 
P. O. Box 1360-ED, Statesville, 
North Carolina.
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( NEW! 18-Channel 
Acceleration Switches Soldering Iron 

Miniature

104 Series
Now, a complete line of pre­
cision, magnetically damped 
acceleration switches. Up to 18 
separate channels ... 8 models 
covering the sensitivity range 
of ±0.1g to ±9g...fully tested 
to over a half million cycles of 
operation in ambients of —50°F 
to 4-180cF and still going. 
There’s a 104 series model to 
meet your needs!

Weighing less than 1-1/2 oz, this new iron is de­
signed for production line soldering of subminiature 
equipment, printed circuits, and instruments. A tiny 
tubular heater, located in the extreme tip of the iron, 
develops a tip temperature of 750 to 850 F. This de­
sign provides extremely rapid recovery under pro­
duction conditions. The tip is vacuum processed 
iron, highly resistant to harmful effects of tin and 
high temperatures. The tip and heater assembly can 
be changed in less than 30 sec. The iron is rated 6 v, 
12 w. It is available with 6-v transformer integral 
with a 6-ft cordset, or with cordset and terminals 
less transformer. Tip is approximately 5/32 in. in 
diam and the shank is 1/8 in. in diam.

General Electric Co., Dept. ED, Industrial Heat­
ing Dept., Schenectady 5, N.Y.
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MAXSON MAKES IT

SPECIFICATIONS

No. of Channels: ±9 (18 total); 
Models 104 and 104A, single channel.

Contact Arrangement: One common 
and 18 independent. Adjusted to close 
at specified acceleration levels.

Contact Current Capacity: 5 ma 
(higher current capacities available 
on special order); Models 104 and 
104A, 100 ma.

Accuracy of Setting: From ±0.02g 
to ±0.25g, depending upon g range 
desired.

4-Channel Oscilloscope 

Strain Analysis

Orientation: 1.0g or zero g refer­
ence for neutral position

Damping: 0.5 to ±0.1.

Sealing: Hermetic.

Shock Resistance: 20g 10 milli­
second rise.

Acceleration, Static: 90g without 
damage.

Vibration: 0 to 55 cps., 10g maxi­
mum without damage.

For complete specifications, request 
Data Sheet 104-11-104A357C.

I tsss& MAXSON I 
^INSTRUMENTS!

47-37 Austell Place 
Long Island City 1, New York I 

I Division of The W. L. Maxson Corporation | 
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Uses for the H-42B range from pulse control and 
meaurement to stress and strain analysis, res­
onance studies, studies of impact and vibration, 
and similar fields. Frequency range is de to 100 
kc ± 0.5 db; or 150 kc ± 3 db. The 4-gun tube 
has a 5" flat face and provides high intensity spot 
for recording on moving film. Input innformation 
may be either differential or single-ended. Thus 
associated transducers may include ferro-electric 
or piezo-electric crystals and strain gauges in 
quarter or half bridge of any resistance between 
50 and 5000 ohms.

Features include automatic amplitude calibra­
tion; stable de amplifiers adjustable to both static 
and dynamic balance; driven sweep with auto­
matic lockout; 4-step sequence timer; crystal-con­
trolled timing pulse and full provisions for syn­
chronization and control of drum, still and moving 
film cameras.

Electronic Tube Corporation, Dept ED, 1200 E. 
Mermaid Lane, Philadelphia 18, Pa.
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Trial by Ordeal
Altitude 

Vibration 
Radio Noise 

Salt Spray 

Humidity 

Shock

Critical operating examination 

of electronic products and 

systems under simulated 

environmental conditions

Rain 

Sand & Dust 

Temperature 
Acceleration 

Sunshine 

Explosion 

Combined environments

Private industry and government agencies 

now have access to one of the nation’s 

most modern, instrumented, performance 

and environmental testing laboratories. 

Here, electronic equipment is subjected to 

trial by ordeal, analyzed and evaluated 

with respect to compliance with 

performance requirements.

Four distinct laboratory phases are 

offered, all with automatic 

programming and /or recording 

of test schedules: 1/ Formulation 

of testing techniques, 

2/ Qualification and reliability 

testing, 3/ Environmental 

testing, 4/ Engineering analysis 

and product evaluation.

Complete engineering reports 

are prepared on all phases of the 

test program. Design change 

recommendations for equipment 

improvement are included 

when requested. Write for illustrated 

technical folder BJ 58-116.

Reliability You Can Count Upon

75

Qualified Engineers are 
assured interesting, rewarding 

positions with this new 
BORG-WARNER ELECTRONIC 
CENTER. Inquire today.

An independent, commercially 

- available facility of

BORG-WARNER CORPORATION
3300 NEWPORT BLVD., P.O. BOX 1679, SANTA ANA, CALIF. 
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BARRY MOUNT

76

Designing to total dynamic environment...
A NEW CONCEPT in shock and vibration protection
for missiles and jets

The total dynamic environment against 
which equipment must be protected in 
missiles and jets is so violent that pro­
tection by conventional unit isolators is 
impractical. Unit isolators built to meet 
the demands of this service would be 
relatively huge, yet there is no room for 
even admittedly inadequate present-day

Figure 1. Graph showing specified limits 
of isolation efficiency during missile 
launching and the performance of dis­
tributed-element mounting system.

The total dynamic environment
Severe shock during launching, high 

g values of sustained acceleration with 
superimposed vibration, high-amplitude 
vibrations, and operation through all flight 
attitudes from horizontal to vertical — 
these are the elements of the dynamic 
environment met in currently operational 
missiles and detailed in the following 
specifications.

• Effective vibration isolation under steady­
state acceleration of 6 g

• Shock transmissibility not over one for 
15-g, 11-millisecond half-sine-wave shock, 
per Procedure I, MIL-E-5272A

• No snubber contact under high-ampli­
tude low-frequency vibration input

• Low transmissibility at resonance
• Effective vibration isolation for all fre­

quencies above 50 cycles per second
• Compliance with these requirements tor 

every mounting position or attitude
• Provision of the required characteristics 

in an isolation system of minimum size 
and weight.

Obviously, MIL-spec isolators are inade­
quate to meet these stringent require­
ments.

BARRY CONTROLS

775 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS 
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A distributed system
A totally new design concept — a dis­

tributed-element isolation system — not 
only does the necessary job but provides 
substantial space savings as well. This is 
how it works. A number of small, single- 
degree-of-freedom. spring-and-friction- 
damper elements are so disposed about 
the mounted units that spring rates are 
equal for all directions of loading. This 
makes the isolation characteristics the 
same for every operating or installation 
position.

Figure 2. Oscillogram for shock test along ver­
tical axis for an integral mounting system 
carrying two. six-pound electronic units. 
Upper trace: amplitude calibration at 60 
cps. Middle trace: output from mockup uf 
equipment. Lower trace: input to mounting 
assembly.

Matching the environment
With this new design concept, both the 

stiffness and the damping of the individual 
isolation elements can be selected so that 
the system is matched to the application. 
Thus it becomes feasible to provide 
greater shock protection in one plane, to 
design for different vibration inputs from 
different directions, or to provide what­
ever compensation is needed to suit the 
total dynamic environment. And because 
the separate elements can be located 
wherever space is available, this system 
minimizes space requirements.

A further advantage of this protection 
system is the ability to accommodate large 
vibration amplitudes without snubber con­
tact. This is a result of the non-linear 
friction damping that can be set to limit 
the movement of the equipment under 
resonant conditions. This type of damping 
also allows efficient isolation of low-ampli­
tude, high-frequency vibration because 
only slight damping occurs at the higher 
frequencies.

Additional design data
Ask for Report No. 602 giving detailed 

information on the specifications being 
met by Barry Integral Bases using the 
“distributed-element isolation’’ concept of 
characteristic selection.

Barry's new Western Division, in Burbank, Cal., 
offers fast, on-the-spot design and prototype 
service, and production of special systems.

CARD FOR MORE INFORMATION



New Products

Electronic Timer 

High Accuracy

This timer was designed for highest accuracy at 
the shortest time intervals. It has a repeat accuracy 
of better than ±0.01 sec and a reset time of less 
than 0.01 sec. Accuracy is essentially independent 
of line voltage between 100 and 125 v ac, 60 cy, 
1 phase. A plug-in packaged unit in a watertight 
box, it can be incorporated into other equipment or 
used by itself. There is a single calibrated dial cov­
ering a range from 0.05 to 2 sec. Other ranges are 
available. The arrangement of the outlets vary from 
one that has full line voltage output independent of 
the timed cycle to three relay load outlets, one wired 
normally closed, one wired normally open and one 
that can be wired either normally open or normally 
closed. They are rated for 2 amp, 115 v, ac nonin- 
ductive.

C. W. Logeman Co., Dept. ED, 633 Bergen St., 
Brooklyn 38, N.Y.
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3500

SANDERS
Model 2 Phase 

Comparator

...can be used as a 
modulator, 

demodulator 
or switeh

Switches

Corrosion Resistant

This compact, rugged comparator is 
hermetically sealed in an inert gas and 
packaged for mounting in a standard 
octal socket. Two full-wave bridge rec­
tifiers are used to obtain a high degree 
of stability and balance.

As phase sensitive comparators, these 
units can be used to measure the ampli­
tude or phase of an input signal with 
respect to a reference signal. As de­
modulators, DC output can be obtained 
either single-ended or push-pull with 
respect to ground Suitable for all 
military applications.

Designed for use in rockets and similar aircraft 
applications, these precision switches successfully 
resist the corrosive effects of many rocket propul­
sion gases. The 21AX Series consists of an environ­
ment-proof, high capacity switch unit attached to 
a cam-type actuator that will withstand heavy im­
pact. The unit is qualified under MS24331. Contact 
arrangement for the 2IASI is a two-circuit dt, and 
that for the 21AS2 is spst.

Minneapolis Honeywell Regulator Co., Micro 
Switch Div., Dept. ED, Freeport, Ill.

SPECIFICATIONS
Frequency Response: 0 to 5000 CPS; 
Max. Reference Voltage: 120V. RMS; 
Max. Output Voltage: ± 50V. DC; 
Dynamic Range: 46 db ; Load: Max. 200K 
ohms, — Min. 20K ohms; Input 
Impedance: Approx. 200K ohms with 
200K ohms load and 1:1 transformer.
Size: 1" dia. x 3*; Weight: 2 ozs.

Write for data sheets to Dept. ED-3
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IS YOUR

SOLDERING LUGS 
TERMINALS 

PRINTED CIRCUIT 
HARDWARE

Microwave Absorber 

Waveguide or Coax

HERE'S WHY:
• Specialized high production 
techniques afford lowest possible 
unit cost.

SOURCE
FOR

Eccosorb MF is a series of plastic rods and sheets 
which is used in waveguide or coaxial line as ab­
sorbers, attenuators, terminations and loads. Easily 
machinable, these materials have a high total dissi­
pation factor over the entire microwave frequency 
range. Suggested designs for both step and uniform 
tapers are supplied. Completely nonporous, Ecco­
sorb MF needs no moisture protection on machined 
surfaces. It can be used up to 350 F. Each member 
of the series has a different attenuation per unit 
length.

Emerson & Cuming, Inc., Dept. ED, 869 Wash­
ington St., Canton, Mass.
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• Precision tooling, rigid quality 
control assure tolerances to critical 
specifications.

• Ample stocks of over 1000 differ­
ent parts permit prompt delivery.

• Malco specializes in a complete 
line of small stampings for Radio­
TV, electrical/electronic and auto­
motive industries.
• Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion.

Let Malco show you how you can save 

on production time and costs. Contact 
ut today.

Request handy ref­
erence catalog con­

taining specifications 
on standing and cus­
tom-made lugs, termi­
nals, corona rings, 
pins, contacts and 
similar stampings.
1 and MANUFACTURING CO~

W. Lake St., Chicago 24, III.

f ¡¡OA
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Ferrite Isolator

S-Band Miniature

The 400KW resonant absorption isolator furnishes 
sufficient isolation between the magnetron and RF 
energy reflected from line mismatches to insure 
optimum magnetron spectrum and power output. 
Since the ferrite is mounted directly on the wave­
guide wall, heat conduction away from the ferrite is 
quite rapid, allowing operation at high power levels 
without forced air cooling. It operates over a fre­
quency range of 2700 to 2900 me, with an isolation 
of 15 db minimum, an insertion loss of 0.5 db and 
an input vswr of 1.10 with matched loads. Opera­
tional characteristics are guaranteed under vibra­
tion specification MIL-E-5272A.

Airtron, Inc., Dept ED, West Elizabeth Avenue, 
Linden, N.J.
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Zippertubing
REDUCES TIME 

AND 
LABOR COSTS

IMPORTANT ADVANCE 

IN ELECTRONIC HARNESS 

ASSEMBLY-ELIMINATES LACING 

AND TYING OPERATION

HR 1 

FORCE 
APPROVED

This revolutionary new zipper-style plastic tubing, 
“Zippertubing’’ is used to enclose, protect and iden­
tify multi-conductor wiring in the aircraft, electronic 
or electrical industries. The extreme simplicity and 
ease with which wiring can be encased will reduce 
the normal time spent on wire harnessing and cable 
covering by as much as 90%. With Zippertubing, a 
secure jacket can bi- applied in seconds and pre­
vents abrasive wear on expensive custom cabling, 
or used as a substitute for lacing and tying, as wir­
ing ducts, for wire marking, etc. When Zippertubing 
is used, the need for dilating conventional tubing 
is eliminated.
Zippertubing is flexible, provides accessibility to 
work points, and offers ease of application. Zipper­
tubing is available in nine colors, including black 
and clear plastic, and can be obtained in continu­
ous lengths from 20 to 300 feet. When closed, it 
will withstand a linear strength test of 45 lbs. per 
inch and is available from to 4" I.D.’s. Addi­
tional strength available if required.
Write today to find out how Zippertubing will 
reduce your time and labor costs. CALL THE DIS­
TRIBUTOR OR REPRESENTATIVE IN YOUR 
AREA HE WILL BE HAPPY TO DISCUSS 
YOUR APPLICATION

Short length used as cable marker — 
closed manually or sealed.

Zippertubing
Cross Section of 
Standard Config­
uration for Gen­
eral Purpose Use.

Zippertubing
Cross Section of 
Military Config­
urations, Air 
Force Approved 
Construction.

The broad applications, specifications and versatility of Zippcrtuh- 
ing are completely described in this bulletin available to you. Write 
for it today,

Zippcrlubi n<>
H H Pa’ented 4 Patents App««ed for J

Division of Walter A. Plummer Co 
Sales Office: 5333 So. Sepulveda Blvd —Culver City, California
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says J. Dillingham Duckworth III

"I use T&S 
magnetic materials 

—exclusively...!"

J. Dillingham Duckworth III is the famed sporting man, patron 
of the arts and internationally known bon vivant. He rarely speaks 
without saying something.

Thomas & Skinner is proud of its long association with Mr. Duck­
worth. (Please don’t ask what Mr. Duckworth does with our prod­
ucts. He’s happy with ’em. We don’t ask questions.)

Mr. Duckworth is just one of our many customers who have found 
T&S products and services offer the very highest in satisfaction . . . 
for creation of long and friendly business relationships.

T&S prides itself in service . . . being big enough to serve you . . . 
small enough to serve you well. If your problems involve magnetic 
materials—permanent magnets, wound cores, laminations or silicon 
iron magnetic tapes—call on T&S for expert consultation.

SPECIALISTS IN Permanent Magnets 1 Magnetic Tapes

MAGNETIC MATERIALS Laminations and Wound Cores

_ . j s Stunner, /nò»
1157 E. 23rd St. Indianapolis 7, Indiana

CIRCLE 140 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products LOW NOISE

AC AMPLIFIER
Capacitors

High Stability

has selectable bandividths

and a 400 megohm, 3 mmf input

The capacitance drift of these plastic film capaci­
tors, within a temperature range of —20 to 150 F, 
will not exceed 1 /10 of 1 per cent. In a wider range 
of —30 to 212 F, the drift will not exceed 1/4 of 
1 per cent. From —60 to 250 F, the deviation is 
not greater than 1 per cent. Size of these capacitors 
is held to small dimensions. The 1 mfd 300 v unit, 
for example, measures 1 in. in diam x 2 7/16 in. 
long. Insulation resistance is 1000 megs x mfds at 
250 F. Units are hermetically sealed in non-mag- 
netic tubes with compression glass seals. Desig­
nated PS-200, the line is available in 300 v, 600 v 
and 1000 v ratings, and in all case styles.

Electron Products Co., Dept. ED, 430 No. Hal­
stead Ave., Pasadena, Calif.

VERSATILITY teams up with high input 

impedance in this new, improved broad­

band amplifier. Used as a general purpose 

preamplifier or as an isolation amplifier, 

it fits neatly in scores of tests at both 

audio and ultrasonic frequencies.
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KEUHLEY
MODEL 102B 
ISOLATION 
AMPLIFIER

Tachometer 
Calibrator

Accuracy of 1 RPM

TYPICAL applications are: vibration and 

noise studies, work with accelerometers and 

hearing aids, and pulse amplification. A 

5-volt 50-ohm output is provided for driving 

oscilloscopes, sound level meters, and 

pen recorder power amplifiers.

A new type of test instrument is now being of­
fered to fill a long-standing need of instrument 
repair shops, particularly those concerned with 
aviation instrumentation.

Known as the Model ST-901 Tachometer Cali­
brator, the test instrument is basically a decade type 
counter combined with an adjustable-speed drive. 
The tachometer under test is driven at a speed of 
(usually from 0 to 5000 rpm) that is infinitely ad­
justable by means of a 10-turn potentiometer. For 
rapid production testing, a push-button switch will 
select any one of five predetermined test speeds. 
The driving speed is continuously displayed with 
an accuracy of ±1 rpm, plus line frequency error. 
Provisions are made for use of the counter for other 
purposes such as checking inverter frenquency, tele­
metering switch counts, etc. Counting speeds up to 
50,000 per sec are possible. An electronic pickup is 
supplied as a standard accessory to permit checking 
rotational or lineal speed.

Servo-Tek Products Co., Dept. ED, 1086 Goffle 
Rd., Hawthorne, N.J.
CIRCLE 142 ON READER-SERVICE CARD FOR MORE INFORMATION

FEATURES of the Model 102B are: 

accurate decade gains of 0.1 to 1000; 

selectable bandwidths of 2 cps to 150 kc or 

to 1.7 me; noise below 10 microvolts 

with 150 kc response, and below 20 micro­

volts with 1.7 me response.

Two very low capacitance input probes arc 

available: 5 mmf, 2 cps to 150kc response; 

and 20 mmf, 2 cps to 1.7 me response.

NEW CATALOG B gives detailed data 

on the Model 102B and all other Keithley 

Instruments and accessories. Your copy will 

be sent promptly upon request on your 

company letterhead.

KEITHLEY 
I INSTRUMENTS, INC.

12415 Euclid Ave., Cleveland 6, Ohio
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R
MODELS PL80

AND PM80

It Differential 
Pressure 

Transducers

Coax Switches 

0 to 500 Me Range

I

nd

ing

ir

c

ill

FOR
flow measurement

ATRocket Engine Stands Hydraulic System Tests Nuclear Reactors
the flow of liquids and 

gases is being measured by 
connecting Model PL80 and 
Model PM80 pressure trans­

ducers across an orifice.

Ranges
± 1 to ± 3000 psid and 0-1 to 0-3000 psid

Line Pressure Rating
5000 psig

Pressure Media 
Fluids not corrosive to 

Types 303 and 347 stainless steel

Transduction
Resistive, Statham unbonded strain gage

For additional data, please request 
Bulletin Nos. PL80TC and PM80TC

LABORATORIES

12401 W. Olympic Blvd., Los Angeles 64, Calif.

Type 149 switches are designed for complex coax 
switching in the 0-500 me range. The vswr varies 
with frequency and number of inputs. Typical val­
ues for 6 inputs are 1.05 at 100 me and 1.25 at 400 
me. They can be supplied with each input normally 
shorted to ground, normally open or normally re­
sistor terminated in a 1/2 w shielded resistor. With 
normally open or resistor terminated inputs the 
crosstalk is 60 db at 19 me and 40 db at 400 me. 
With normally shorted inputs the crosstalk figure is 
25 db greater. Different types range from 1 to 6 p 
and 2 to 12 t. There is one coil for each input. Two 
or more coils may be energized to connect two or 
more inputs to the common output. Type 149 
switches are available only with de operating coils 
for 6, 12, 24, 48, 100 or 120 v de. Each coil requires 
2 w operating power. The switches are available 
with MB, BNC, UHF or Type C connectors.

Danbury-Knudsen, Inc., Dept ED, P. O. Box 170 
Danbury, Conn.
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An electro-magnetically

Miniature Clutch

For Low Torque

operated miniature
clutch has been designed for use on low torque 
drive of instruments and miniaturized control mech­
anisms. The model designation for the clutch is SD- 
100. The unit gives instantaneous, positive engage­
ment and release of loads up to 2 lb in. (static 
torque rating). Axial length of the unit is 7/8 in. 
and diameter is 1-1/8 in. In the clutch, torque is 
transmitted through the rotor to the armature which 
may be keyed to the driving or driven member. 
Power required is 6 w maximum.

Warner Electric Brake & Clutch Co., Dept ED, 
Beloit, Wis.
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♦Reg. U.S. Pat. Off.

You don’t need 
a light touch 
to keep from 
stripping thre •use HOIEOIl 

Screw-Thread 
Inserts

Precision-Formed
Stainless Steel Wire Inserts 

Produce Permanent Threads 
in Tapped Holes.

No need to worry about too much 
load on tapped threads when you 

use Heli-Coil Inserts. They with­
stand excessive torque and, even in 
soft metals, bolt will shear off be­
fore female threads strip. Thread 
life is increased . . . corrosion, seiz­

ing and galling eliminated. Heli-Coil 
Inserts allow designers to use stand­

ard bosses, lighter materials, shorter 
and fewer fasteners—save time, 
space, weight and assembly costs. 

Mail coupon for complete data. 
Also ask for information on the 
NEW Screw-Lock Inserts which 
give all benefits of the regular in­

sert plus an internal lock. Use in­
stead of lock nuts, lock wiring, etc.

HE LI-ton CORPORATION
A Division of Topp Industries, Inc.

NAME

HEM-COIL CORPORATION 
406 Shelter Rock Lane, Danbury, Conn. 

□ Send me design manual on Heli-Coil Screw-Thread Inserts 
□ Send me design manual on Heli-Coil Screw-Lock Inserts 
□ Send me address of nearest Heli-Coil Applications Engineer

________________________________________________TITLE________

FIRM

ADDRESS.

CITY. ZONE_____STATE.

IN CANADA: W. R. WATKINS CO.. LTD., 41 Kipling Ave. S., Toronto 18, Ont.
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LF-2 FOR FLEXIBILITY

scan

higherthe scan interval, the

record-
ing of

♦oday.
Panoramic Spectrum AnalyzerThere's

80

>'nd 
thedegree of resolution 

scan width, the longer 
the resolution.)

area of interest, 
scan width and scan interval for detail 

desired. (The narrower

waveform content.

Investigate this VERSATILE TOOL

1. For a 
width

2. Select
3. Select

for waveform
analysis

PANORAMIC'S SUBSONIC
Waveform ANALYZER LF-2

frequency control. Check

resolution. Check the table below

cps! The LF-2's range of 
make possible exceptional

A maximum resolution of 1/10 
scan intervals and sweepwidths

range with the variable center 
the table below.

No rigid frequency segments here! The LF 2's scan range 
selector provides 6 different scan widths which may be 
centered at almost any point of the instrument s frequency

there’s nothing like
FOR HIGH RESOLUTION

The LF 2 is a heterodyne 
type analyzer which 
automatically presents 
a permanent paper 
recording of the 
frequency md amplitude 
of components between 
0.5 cps and 2250 cps. 
The LF-2 is used for 
vibration and sound 
analysis of large 
structures or devices 
in which members 
rotate or oscillate at 
approximately the 
same or multiples of the 
same rate • acoustics • 
noise analysis • servo 
analysis • geophysical 
investigations * medical 
studies * ceneral low 
frequency waveform 
investigations.
By analyzing wave 
form content— 
obtained through 
converting any given 
parameter into 
electrical energy by 
means of a sensing 
device such as a 
microphone or other 
transducer—you can 

detect defects, 
check variations, 
make adjustments, 
test production, 
improve design

¡PANORAMIC
• RADIO PRODUCTS. INC.

Definitive amplitude! The LF-2 s dual amplitude scales 
—20 db linear and 40 db log—permit a broad range of 
comparative analyses.

Scan Range
Linear 
Scan

Widths 
(cps)

Cps Resol
10 see.*

utlan at Scan 1
2 min.

intervals ef
16 min

X 1.0
0—2250 cps frequency

500 
’.00
20

12
6
3

3.5 
1.7
0.7

1.5
0.75 
0.5

X 0.1
j 225 cps frequency'

50 
10
2 0.7

1.0
0.5
0.18

0.5 
0.25 
0.1

*UseabFe only with external oscilloscope
Yes, there's nothing like the LF-2. Complex? Not at all!
It's as simple as this:

quick overall look, set dials for maximum 
and short scan interval

4. Result—a quickly obtained, accurate, detailed.

(Subsonic through Microwave) to meet every 
need! A Panoramic Applications Engineer 
is always available to discuss specific 
problems.

Write, wire or phone
PANORAMIC RADIO PRODUCTS, INC.

1 5 S. 2nd Av., Mt. Vernon, N.Y.
Phone- MOunt Vernon 4-3970
Cables. Panoramic, Mount Vernen, N. Y. State
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New Products

Clutches and Brakes 
No Release Drag

A poleshoe and hub assembly adapts these minia­
ture electromagnetic clutches and brakes to appli­
cations that require zero drag release. The assembly 
provides complete release when the clutch or brake 
is de-energized and zero backlash when it is ener­
gized. The new poleshoe retains the design feature 
that permits the units to handle considerable mis­
alignment (up to 3 deg angular) without binding 
or loss of power.

Clutches or brakes in either the 100 or 130 series 
are available from stock with the poleshoe and hub 
assembly. Series 100 units measure 15/16 in. diam 
by 2 in. long and deliver torque in excess of 3 in. 
lb. Series 130 units measure 1-5/6 in. diam by 2-3/4 
in. long and deliver 7 in. lb of torque. Maximum 
power consumption is 3 w.

Dial Products Co., Dept ED, 9 Ave. E Bayonne, 
N.J.
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JL Some forms of 
heart disease can 
be prevented... a 
few can be cured.

All heart cases 
can be cared for best 
if diagnosed early.

Almost every 
heart condition 
can be helped by 
proper treatment.

Terminal Blocks
Low Cost 4

I Most heart 
patients can keep on 
working—very often 
at the same job.

Molded of U.L. approved plastic, these terminal 
blocks feature low moisture absorption, dimensional 
stability and good dielectric strength. The discon­
nect terminal blocks are available in many sizes, 
shapes and terminal arrangements to meet custom 
multiple circuit requirements. Barriers eliminate 
terminal turning. All models accept standard fe­
male terminal connectors. Model 665, shown, also 
provides binding screws for incoming feed attach­
ment where amperage exceeds U.L. specifications 
for single tab connections.

Molex Products Co., Dept. ED, 9515 Southview 
Ave., Brookfield, Ill
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Your “symptoms” may 
or may not mean heart 
disease. Don’t guess— 
don’t worry. See your 
doctor and be sure.

Heart 
Fund

Your 
Heart

FIGHT FEAR WITH FACTS
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• For automation or hand insertion
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42 STANDARDIZED RADIAL LEAD 
COILS TO SUIT YOUR 

PRINTED CIRCUIT 
APPLICATION

AC Contactors

3 and 4 Pole

• Inductance values range from 
.47 to 10,000 microhenries

• Conform to MIL-C-15305A

• Standardized for prompt deliv­
ery

• All electrical values exactingly 
defined

• Lead spacing to .100 inch grid

• Molded flat base for secure 
placement

• Hermetically encapsulated in 
molded alkyd plastic

• Quality controlled to 0.65 AQL

CORPORATION
J A S T AURORA, NEW YORK

For full information write 
Dept. D-3

RINTED CIRCUIT

Instrumentation Amplifier

Gain of 15 to 100

The REL-102 instrumentation amplifier covers 
the subsonic, sonic and ultrasonic regions. The de­
sign accomplishes the function of amplifying and 
impedance transforming low level signals from 
transducers, to a level and an impedance suitable 
to drive a transmission line, subcarrier oscillator, 
direct writing recorder or an oscillograph recorder 
at a considerable distance from the pick-up.

The REL-102 will handle input signals in the 
range of 10 to 50 mv pp. The gain control stage is 
capable of varying the gain from 15 to 100 contin­
uously. The square wave frequency response is 
flat within ±.75 db from 5 cps to 20 kc. The total 
amplitude distortion throughout the passband is less 
than 0.5 per cent. The noise output referred to the 
input is less than 6 mv with a gain setting of 100. 
The REL-102 will deliver a 5 v pp signal into a 
600 ohm load.

Rheem Manufacturing Co., Dept. ED, 9236 East 
Hall Rd., Downey, Calif.
CIRCLE 1 53 ON READER-SERVICE CARD FOR MORE INFORMATION

’ may

DELEVAN

Type 48KXX three-pole and Type 48LXX four- 
pole ac contactors are single-unit versions of the 
S-D Type 175KXX mechanically-interlocked re­
versing contactor. Suited for built-in control, these 
contactors are expected to find wide use in the con­
trol of ac motors, solenoids, heaters and other loads. 
Single-throw double-break contacts are individually 
sprung to maintain contact alignment. Contacts are 
of fine silver in melamine arc chutes and afford a 
generous safety factor under high overload condi­
tions. Conservatively rated at 15 amp standard ac 
voltages to 600 v. Horsepower ratings range from 
3 hp for 440- to 550-v service and 2 hp for 110- to 
22-v 2- and 3- phase service, to 1-1/2 hp for 230-v 
and 1 hp for 115-v single-phase service.

Struthers-Dunn, Inc., Dept. ED, Pitman, N.J.
CIRCLE 154 ON READER-SERVICE CARD FOR MORE INFORMATION
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o
CZx laboratories at FTL 

offer unlimited opportunities 

to top engineers and scientists

1. Radio Navigation 2. Missile Guidance

3> Electronic Countermeasures 4. Electronic Systems

5. Radio Communication 6. Physical-Chemical 

7e Electron Tubes S. Wire Communication

In suburban New Jersey —only a few minutes away from 
New York City—at least one of these 8 research and devel­
opment “centers” comprising Federal Telecommunication 
Laboratories offers a solid future to you!

Whether your field is computers, data processing, radio 
communication, air navigation, missile guidance, electronic 
countermeasures, antennas, transistors, traveling wave 
tubes or telephone switching, you can be sure your assign­
ment will be interesting, challenging and rewarding.

Opportunities at FTL are unlimited. Our program is 
long-range ... commercial and military. We have the finest 
facilities ... our future is expanding on both coasts. Ability 
reaches the spotlight quickly under our “small-company” 
project system.

Choose FTL-IT&T— where you build 2 careers in 1.

FTL's East Coast Laboratory, Nutley, N. J. 
—only 28 minutes from New York City

If you prefer
CALIFORNIA—

• Opportunities for relaxed living 
and career-building also available at 
FTL's West Coast Laboratory... with 
openings in Digital Computers, Iner­
tial Navigation Systems and Infra 
Red Systems. Write to 15191 Bledsoe 
St., San Fernando, Cal.

MAIL THIS COUPON TODAY EO-6

Federal Telecommunication Laboratories 
500 Washington Avenue, Nutley, N. J.
Please send literature describing opportunities 
and benefits at FTL, in Nutley, New Jersey.

Nome_______________________ __ ________________________

FTL
Address
City Zone State

a division os
Federal Telecommunication Laboratories

A Division of INTERNATIONAL TELEPHONE

AND TELEGRAPH CORPORATION

CIRCLE 567 ON READER-SERVICE CARD FOR MORE INFORMATION
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ana/og-to-digital
KEARFOTT

4 ANALOG-TO-DIGITAL
CONVERTERS

TRANSLATE SHAFT ROTATION 
INTO ELECTRICAL AND VISUAL 

DIGITAL FORM

KEARFOTT DIRECT DRIVE ADAC 
is a shaft-positioned analog-to-digital device 

utilizing coded drums, interconnected by 
high-speed odometer type gearing to provide 

an electrical impulse representing shaft 
position Available for a wide variety 

of capacities and codings

KEARFOTT MECHANICAL COUNTERS 
are used to provide precise visual 

presentations of angular position, latitude, 
longitude, or any information imparted by 

shaft rotation. Both types are designed 
to provide long life at maximum 

slewing speeds up to 1800 R P.M

FOTT LATITUDE COUNTER

KEARFOTT ANGLE COUNTER

KEARFOTT COMPONENTS INCLUDE.
Gyros, Servo Motors, Synchros, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Indicators and other Electrical 
and Mechanical Components.
KEARFOTT SYSTEMS INCLUDE
Directional Gyro Comp iss Systems, 
Three Gyro Stable Plutform Systems and 
Inertial Navigational Systems.
Send for bulletin giving data of components 

of interest to you.

KEARFOTT COMPANY, INC., Little Falls, N. J.
Safes and Engineering Office»:
1378 Main Avenue, Clifton, N J.
Midwett Office1
23 W. Calendar Ave., La Grange, III.
South Central Office:
6211 Denton Drive, Dallas, Texas
West Coast Offices:
253 N. Vinedo Avenue, Pasadena, Calif.

CIRCLE 155 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

UP-800C probes provide a

CARC FOR MORE INFORMATIONCIRCLE 156 ON READER-SERVICE

□

CIRCLE 158 ON READER-SERVICE CARD

NOW YOU CAN B

1HG40Û* 
1F400* 
IHCT400*

1HG 
IF 
1HCT

Name____  

Position- 

Company. 

Street____

Ultrasonic Probe
For Calibration

(subject to prior sale}

1HDG 3HCT 5F
3HG 3HDG 50
3F 5HG 5HDG

o®

Model UP-800 and

OFF THE SHELF!

simple method of checking and calibrating ultra­
sonic equipment. The probes, with a range of 2 kc 
to 2 me, will calibrate ultrasonic medical units, 
check the operation of industrial ultrasonic equip­
ment, and will measure and control ultrasonic in­
tensity levels or beam uniformity. Model UP-800 
is calibrated at 500 kc and the UP-800C is calibrated 
at five points: 40 kc. 300 kc, 500 kc, 700 kc, and 1 
me, to an accuracy of ±2db. Both styles come 
complete with Glennite C-5 connectors and cables 
for direct reading through standard laboratory volt­
meters. The probe causes only minimum disturb­
ance of the acoustic field being measured.

Gulton Industries Inc., Dept. ED, 212 Durham 
Avenue, Metuchen, N.J.

DC Power Supply 
0.5 Per Cent Regulation

for extreme accuracy in 
transmitting signals . . .

SHIPMENT GUARANTEED 
WITHIN 10 DAYS FOR 
COMMERCIAL UNITS

... and within 30 days 
for Mil Spec units.

THESE UNITS 
ARE NOW ON THE SHELF

* 400cy units are available to commercial specs 
only. All others are available to both military 
and commercial specs.

In addition to above units, Ford 
Instrument currently has many sizes 
and types of synchros in production 
and approaching shelf status — also 
specials. Call or wire R. Banka, Com­
ponent Sales Division (STillwell 
4-9000 Ext. 513) for prices, or check 
and mail coupon below, stating quan­
tity. Check coupon space indicated if 
you wish FREE booklet on Ford’s 
complete synchro line.

The Model KM236-15 is a 2 to 36 v, 0 to 15 amp 
continuous duty de supply regulated by magnetic 
amplifiers. In the range 2 to 36 v, the output voltage 
variation is less than 0.5 per cent for line fluctuation 
from 105 to 125 v, and less than 0.5 per cent or 
25 mv, whichever is greater, for load variations from 
minimum to maximum current. The ripple is less 
than 0.5 per cent or 25 mv rms. Output voltage is 
always within 0.5 per cent during the recovery pe­
riod, and a short circuit will not damage the supply, 
and the full current may be drawn at any voltage 
from 2 to 36 v. It measures 12-1/4 in. high by 19 in. 
wide by 17 in. deep. The supply is also available in 
30 and 50 amp versions.

Kepco Labs., Inc., Dept. ED, 131-38 Sanford 
Ave., Flushing 55, N.Y.

CIRCLE 157 ON READER-SERVICE CARD FOR MORE INFORMATION

Component Sales Division 

FORD INSTRUMENT CO.
DIVISION OF SPERRY RAND CORP

3110 Thomson Ave., Long Island City 1, N. Y.

•Available to

Please send me prices and characteristics 
of the units checked below:

□ 1H6 □ 3F □ 50
□ 1F □ 3HCT □ 5HDG
□ 1HCT □ 3HDG □ 1HG400*
□ 1HDG □ 5HG □ 1F400*
□ 3HG □ 5F □ 1HCT400*

I

commercial specs only.

Units, should meet 
military specs.
Please send me 
FREE booklet.

State

ELECTRONIC DESIGN • June 15, 1957
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Designed primarily for with printed wiringuse

468 pages. 104 illus. $12.00

Name

Address

City Zone....State.
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Package Circuit
Wide Range of 

Components

Mail this coupon for ON-APPROVAL copies«

JOHN WILEY & SONS, Inc. ED-6/7 
440 Fourth Ave., New York 16, N.Y.

Please send me the book(s) circled 
below to read and examine ON AP­
PROVAL. Within 10 days I will return 
the book(s) and owe nothing, or I 
will remit the full purchase price, plus 
postage.

1 2 3

SAVE POSTAGE! Check here if you 
ENCLOSE payment, in which case we pay 
the postage. Some return privilege, of 

nurse.

he "how” and "why” of trau­
ditor operation . . .

1. AN INTRODUCTION TO
JUNCTION TRANSISTOR THEORY

Rv R. D. MIDDLEBROOK, California 
nstitute of Technology

A clear and logical presentation of 
he basic development of transistor 
lectronics, from fundamental phys- 
cal principles to practical circuit 
^presentations. Much of the mate­
rial has never appeared in book 
form, and some of it is original 
with the author. An indispensible 
reference for on-the-job problems. 
1957. 296 pages. 144 illus. $8.50

Pre-tested for practicality . . .

2. PRINCIPLES OF
COLOR TELEVISION

By the HAZELTINE LABORATORIES 
STAFF. Compiled and edited by Knox 
McIlwain and Charles E. Dean

A complete and unified picture of 
the field of color television engi­
neering, based on a series of reports 
already used successfully by engi­
neers and researchers. Covers basic 
principles, and gives the answers 
to common problems arising in the 
field. 1956. 595 pages. 252 illus. 

$13.00

A helpful tool . . .

3. TRANSISTOR CIRCUIT 
ENGINEERING

Edited by RICHARD F. SHEA. Eight co­
authors, all of the General Electric Co.

Shows you how to do actual circuit 
designs and develop usable circuits 
—how7 to build successful audio 
amplifiers, radio frequency ampli­
fiers, etc. using available transistors; 
and how to combine these elements 
into radio receivers, TV sets, and 
high fidelity audio systems. 1957.

applications, the packaged circuit, called Pac, per­
mits the insertion of a wide range of capacitors 
and resistors in simple or complex circuitry. Each 
unit is based on components of uniform dimensions, 
1/8 in. in diameter and 5/8 in. long. Components 
available with the Pac unit include an extensive 
range of capacitance values available in the com­
pany’s tubular ceramic capacitors and the complete 
range of resistance values available in fixed compo­
sition resistors. Center to center spacing between 
components is 0.2 in. Maximum number of com­
ponents in a single package is limited only by the 
length of the strip considered practical to use.

Components available with the Pac include tem­
perature compensating capacitors in three groups: 
RETMA U2M (10-148 ppf), RETMA Y5Y (148- 
2400 ppf), RETMA Z5Z (2401-5100 ppf); resistors 
are available ranging from 10 ohms to 20 meg.

Jeffers Electronics Div., Dept ED, Speer Carbon 
Co., Dubois, Pa.
CIRCLE 160 ON READER-SERVICE CARD FOR MORE INFORMATION
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Temperature Control
High Sensitivity

This thermocouple consists of a high sensitivity 
meter-relay and load relay together with other com­
ponents, all contained in a single compact package. 
Control action may be either limit or automatic. 
Limit compacts trip a relay and lock and must be 
reset externally. These may be used for temperature 
monitoring or alarm. Automatic compacts include 
an automatic interrupter for periodic reset and these 
will control heaters or coolers. Also available are 
low limit and high and low double contact models 
for detecting any change in temperature. Accuracy 
is 2 per cent from 40 to 90 F, and 5 per cent from 
— 40 to 4-150 F ambient.

Assembly Products, Inc., Dept. ED, P.O. Box XX, 
Palm Springs, Calif.
CIRCLE 161 ON READER-SERVICE CARD FOR MORE INFORMATION
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Farnsworth has the answer:

CAREER OPPORTUNITIES: There are important 
new openings on our professional staff for 
graduate engineers and scientists in these fields. 
Write for information. Confidential.

FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 
A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

How to throw an

Monkey Wrench
-A-ttack . . . counterattack . . . offense . . . defense— for every 

tactical movement there must be an effective answer. That is why 

we must be able to employ a defense that literally “throws a 

monkey wrench’* into the enemy's operations.

Our very survival may depend upon what is known to the 

military as —countermeasures. These embrace most of the 

sciences; they call for vast knowledge, many skills ami unlimited 

imagination ... in the use of radar, infrared, microwave, 

and other techniques.

Farnsworth scientists and engineers have these abilities and 

facilities . . . that is why they have been selected to devise, test, 

and produce various electronic countermeasure systems and 

equipment that will confuse, stall, and stop the enemy.

A DIVISION OF

CIRCLE 162 ON READER-SERVICE CARD FOR MORE INFORMATION



LIFE IS NO PROBLEM

WITH ■■■ PRECISION
■ IE, POTENTIOMETERS

BEFORE

84

Take for instance a recent test report on the 
TIC Type ST20, a 2-inch, low-torque, ball­
bearing precision potentiometer. The life 
test was conducted on a standard 6500 ohm 
unit. At 30RPM the ST20 was subjected to 
700,000 cycles, reversing direction every 30 
minutes. The linearity graphs shown above 
show the before and after of the ST20’s 
independent linearity. -4s can be seen, the 
linearity change is imperceptible.

Some of the change in linearity after the life cycling can 
be attributed to ehange in effective resolution due to 
contact wear. Other results from the life test indicate less 
than 100 ohm equivalent noise resistance except for one 
spot, where it was less than 1000 ohms. The 1000 ohm spot 
was of such short duration that the linearity recording 
did not pick it up. Test Summary: The ST2O will 
perform with only infinitesimal degradation 
for over 700,000 cycles. If it’s long life at full 
precision performance, that you want, specify precision 
potentiometers by TIC.

TFCHNOIOGY INSTRUMENT CORP.
555 Main Street, Acton, Mass. COIonial 3*7711

West Coast Mail Address, Box 3941, No. Hollywood, Calif. POplar 5-8620

CIRCLE 163 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Hook Up Wire 
No Overbraid or Jacket

Using a thin-wall insulation this type does not
require an overbraid or thick jacket and offers the 
advantages of less contact resistance when penetrat­
ing terminals are used, elimination of wire breakage, 
and greater conductivity for the same overall OD 
wire.

The wire is a copper conductor either solid or 
stranded with a thin-wall of Synthinol covering. 
Wire breakage was lessened by increasing the con­
ductor size from 24 to 22 AWG without increasing 
the overall OD. Dimensions of the hook-up wire 
are 0.051 for stranded (conductor alone .030) and 
.46 for solid (conductor alone .025). The synthinol 
covering is resistant to cut-through and penetra­
tion, eliminating the need for protective coverings.

Rome Cable Corp., Dept. ED, Rome, N.Y.

CIRCLE 164 ON READER-SERVICE CARD FOR MORE INFORMATION
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Thermowells
Wide Variety

An expanded line of thermowells, both bar stock 
and built-up types, provide a means of protecting 
thermocouples against mechanical injury and cor­
rosive or contaminating atmospheres. T-E Thermo­
wells are available in over 5700 different combina­
tions to satisfy almost any temperature, environ­
mental or installation requirements. A wide range 
of alloys provides individual thermowells to meet 
specific conditions of high temperature, oxidation 
or reduction, chemical corrosion, metallic amalga­
mation, mechanical shock or stress, and sudden 
temperature change. They are available flanged or 
threaded, with hex head or wrench flats or with 
ground joints.

Thermo Electric Co., Inc., Dept. ED, Saddle 
Brook, N.J.

CIRCLE 165 ON READER-SERVICE CARD FOR MORE INFORMATION
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Frequency Monitor
± 1 Per Cent Accuracy

a plunger
at 900 g’s

60 Cps Choppers 

For Low Level DC

NEW 
SPEER 

CERAMIC
CASE 
COIL...

183 in./sec

Now producers of precision electronic equipment have at hand a highly rel 
able, long-life inductance coil in a hermetically sealed moistureproof cerami 
case that is virtually unaffected by atmospheric conditions. Originally deve 
oppd for use on high-speed computer equipment, it is eminently suited fc 
close tolerance inductance requirements under the most stringent operatin 
conditions.

The Mieroverter may be used to convert a low 
level de signal, e.g. 10 pv such as produced by ther­
mocouples and photocells, into a low level ac signal 
which can be further amplified to operate various 
control apparati. The chopper may also be used as 
a synchronous rectifier to convert low level ac sig­
nals to de without loss. An important field of appli­
cation is chopper stabilized operational amplifiers 
where minimum amplifier zero drift is important. 
Construction has contributed to a service life of 
10,000 hrs at a contact load of 1 ma at 1 v de re­
sistive. Standard coils with de resistances from 13 
ohms to 7950 ohms are available for a driving volt­
age range from 0.5 v to 12 v rms.

Barber Colman Co., Dept. ED, 1400 Rock Street, 
Rockford, Ill.
CIRCLE 169 ON READER-SERVICE CARD FOR MORE INFORMATION

the contacts will reopen. The

Non-.ftammable, 
hermetically 

sealed.. .

superior to 
any tested.

ELECTRONIC DESIGN • June 15

switch is spdt with contacts rated at 2 amp at 28 
ds. The device is designated to withstand 30g shock 
and 10g vibration from 10 cps to 2000 cps. Rec­
ommended operating temperature limits are —55 
to +85 C. Input power required is 115 v 400 cps 
ac. Similar units with operating frequencies from 
15 cps to 200 kc are also available.

Atlas Electro-Mechanical Laboratories, Inc.. 
Dept ED, 14734 Arminta Street, Panorama City, 
Calif.

A transistor driven switch, Model 1033 M, is 
actuated as a function of the input signal fre­
quency, and has an accuracy of ± 1 per cent over 
the entire environmental range. The switch con­
tacts close whenever the input signal frequency is 
380 cps or greater. If the signal frequency drops

Problem: Design an assembly to 
release a gate on the sorting mech­
anism of a business machine.

The assembly must actuate a 

plunger, getting it out of the way 

in 2.5 milliseconds.
It must be reliable over a long 

life. Keep it small. Keep cost low.

Our solution: A marriage of pulse 
circuit techniques and electromag­
netic plunger techniques in an 

electromechanical transducer.
The final unit develops an ac­

celeration of 950 g's and a peak 
velocity of 183 inches per second. 
A force of 74 pounds moves the 

1.25 ounce plunger .051 inches. 
The plunger moves 90% of this 

distance in only 0.5 millisecond— 

only l/5th of the time allowed.

If you want an electronic assem­
bly, designed and produced in 

large or small quantities, contact...

Protection under all operating conditions, with no interference t 
the coil’s frequency response, is assured by the steatite case. 
Exact dimensional conformance of the case makes these coils idw 
for automatic assembly.
Performance characteristics and properties of steatite housing matt 
rials are well known and defined, while its non-strategic, ample suppl 
avoids possibility of shortage delays.

The new Speer Ceramic Case Coils are available in a 
complete inductance range up to 20 millihenries, and in 
a variety of designs, coil forms and physical sizes to meet 
every requirement. For complete test data and informa- fTTfflTWBP 
tion contact: rTl"

JEFFERS ELECTRONICS DIVISION
Speer Carbon Co. Du Bois. Pennsylvania

ELECTRONICS AND TRANSFORMER CORPORATION [ 

Dept. ED-6, Caledonia, N.Y. 
In Canada: Hackbusch Electronics, Ltd.

23 Primrose Ave., Toronto 4

JEFFERS



NOW ■ PORTABLE 
400 cycle power
This new frequency changer makes 
it possible to provide well regulated 
400 cycle power conveniently and 
quickly. This unit, Model FCR 250, is 
extremely useful in a wide variety 
of applications including testing, 
production, airborne frequency con­
trol, computers, missile guidance 
system testing, and in practically 
any application where the use of 
400 cycle power is advantageous.

Model FCR 250 is only one of a com­
plete line of frequency changers 
available from Sorensen . . . the 
authority on controlled power for 
research and industry. Write for 
complete information.

ELECTRICAL CHARACTERISTICS

Input 105-125 VAC, 1 
phase, 50-65 cycles 

Output voltage 115 VAC, adjustable 
105-125V

Output frequency 320-1000 cps in two 
ranges

Voltage regulation ± 1 %
Frequency regulation ±1 % (±0.01 % with 

auxiliary frequency 
standard fixed at 
400 cycles)

Load range 0-250 VA

MODEL FCR 250

SORENSEN & COMPANY, INC. • STAMFORD, CONN.
CIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products
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Ney has just built this 
modern new plant to give 
you even better products 
and better service.
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Teflon Molding
New Techniques

Better use of the insulating proper­
ties of Teflon are being made through 
improved molding technique. Difficult 
to mold because of an absence of 
thermal flow inherent in other plastic 
materials. Teflon has always been an 
expensive material to work. The mold­
ing techniques now offered permit tak­
ing advantage of the wide range of 
Teflon’s physical characteristics, and 
thus yielding parts of varying density, 
rigidity, and crystallinity as desired.

When shapes are simple and close 
tolerances are not required, the mold­
ing operations may merely consist of 
pressing the pre-form and sintering it. 
With very careful control of the 
weight of the powder to be pre­
formed, of its distribution in the mold, 
and of the pressure applied, calcula­
tion of the dimensional changes can 
be estimated with sufficient accuracy 
to maintain fairly close tolerances 

without subsequent operations.
If satisfactory dimensions cannot ,e 

obtained in this manner or if the i 
quired contours are complex, a subse­
quent operation—either coining or ma- 
chining—is necessary. Coining has dis 
tinct limitations, since the sintered 
shape must be fairly close to that of 
the required part. The coining sets up 
strains in the material which may in­
crease the tendency to cold flow and 
limit the temperature at which coined 
parts can be used. Machining, al­
though ordinarily more costly, w ill re­
sult in parts with closer tolerances and 
better dimensional stability, especially 
at higher temperatures.

Walter Lee ('hemical Corp., Dept 
ED, 1381 Seabury Ave., New York 
61, N.Y.
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Subminiature Tubes
Pass White Noise Test

Consisting of four pentodes (types

NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS »NEY'S SMALL PARTS

ENGINEERED CONTACTS, SLIP RINGS & ALLOYS
Ney designs and makes to customers' specifications sliding contacts, 
slip rings and assemblies, commutator segments and assemblies, brush 
and brush holder assemblies, and precious metal resistance wire. 
Consult Nev's Engineering Dept, and find out how precious metals 
can improve your products.

THE J. M. NEY COMPANY, P.O. BOX 990, DEPT. D, HARTFORD 1, CONN.
Specialists tn Precious Metal Metallurgy since 1812

2N

NEYS SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS »NEY’S SMALL PARTS

CIRCLE 172 ON READER-SERVICE CARD FOR MORE INFORMATION
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HOW - PORTABLE
400 cycle power
This new frequency changer makes 
it possible to provide well regulated 
400 cycle power conveniently and 
quickly. This unit, Model FCR 250, is 
extremely useful in a wide variety 
of applications including testing, 
production, airborne frequency con­
trol, computers, missile guidance 
system testing, and in practically 
any application where the use of 
400 cycle power is advantageous.

Model FCR 250 is only one of a com­
plete line of frequency changers 
available from Sorensen . . . the 
authority on controlled power for 
research and industry. Write for 
complete information.

ELECTRICAL CHARACTERISTICS

Input 105-125 VAC, 1 
phase, 50-65 cycles 

Output voltage 115 VAC, adjustable 
105-125V

Output frequency 320-1000 cps in two 
ranges

Voltage regulation ± 1 %
Frequency regulation ±1 % (±0.01 % with 

auxiliary frequency 
standard fixed at 
400 cycles)

Load range 0-250 VA

MODEL FCR 250

SORENSEN & COMPANY, INC* • STAMFORD, CONN»
CIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION
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Teflon Molding

New Techniques

Better use of the insulating proper­
ties of Teflon are being made through 
improved molding technique. Difficult 
to mold because of an absence of 
thermal flow inherent in other plastic 
materials. Teflon has always been an 
expensive material to work. The mold­
ing techniques now offered permit tak­
ing advantage of the wide range of 
Teflon’s physical characteristics, and 
thus yielding parts of varying density, 
rigidity, and crystallinity as desired.

When shapes are simple and close 
tolerances are not required, the mold­
ing operations may merely consist of 
pressing the pre-form and sintering it. 
With very careful control of the 
weight of the powder to be pre­
formed, of its distribution in the mold, 
and of the pressure applied, calcula­
tion of the1 dimensional changes can 
be estimated with sufficient accuracy 
to maintain fairly close tolerances 

without subsequent operations.
If satisfactory dimensions cannot 

obtained in this manner or if the i - 
quired contours are complex, a subsc 
quent operation—either coining or ma­
chining—is necessary. Coining has dis 
tinct limitations, since the sintered 
shape must be fairly close to that of 
the required part. The coining sets up 
strains in the material which may in­
crease the tendency to cold flow and 
limit the temperature at which coined 
parts can be used. Machining, al­
though ordinarily more costly, w ill re­
sult in parts with closer tolerances and 
better dimensional stability, especially 
at higher temperatures.

Walter Lee Chemical Corp., Dept. 
ED, 1381 Seabury Ave., New York 
61, N.Y.
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Subminiature Tubes

Pass White Noise Test

Consisting of four pentodes (types

NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS «NEY’S SMALL PARTS

ENGINEERED CONTACTS, SLIP RINGS & ALLOYS
Ney designs and makes to customers’ specifications sliding contacts, 
slip rings and assemblies, commutator segments and assemblies, brush 
and brush holder assemblies, and precious metal resistance wire. 
Consult Ney's Engineering Dept, and find out how precious metals 
can improve your products.

THE J. M. NEY COMPANY, P.O. BOX 990, DEPT. D, HARTFORD 1, CONN.
Specialists in Precious Metal Metallurgy since 1812

NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS »NEY’S SMALL PARTS]

2 
m
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g788, 6943, 6944, and 6945), two 
doubl triodes (types 6947 and 6948), 
and o^e single triode (type 6946), the 
tubes ature a shortened mount struc- 
ture s cifically designed to meet the 
envin mental demands of missile 
usage. All seven tube types have 
passer the white noise vibration test. 
The si ven tube types are of button 
header construction with bulb tem­
perature rating of 250 C, and a maxi­
mum plate voltage of 250 v.

Sylvania Electric Products, Inc., 
Dept. ED, 1740 Broadway, New York 
19, N.Y.
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Aircraft Control Valve
Rated at 4500 PSI

The Model MV-137-G is a three- 
way, normally open magnetically op­
erated miniature pilot valve weighing 
0.375 lb, and rated for up to 4500 psi 
service. A hermetically sealed sole­
noid. which operates within a 14 to 
32 v range, controls the flow through 
what is equivalent to a sharp edge ori­

fice diam of 0.030 in. The MV-137-G 
has an ambient temperature range of 
—100 F to —|—250 F. Its fluid tempera­
ture range is —65 F to 4-250 F.

Marotta Valve Corp., Dept. ED, 
Boonton, N.J.
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Aluminum Foil Tape
Pressure-Sensitive

A pressure-sensitive aluminum foil 
tape with silicone adhesive, Type 
7402, has a 2-mil annealed foil backing 
and a completely inorganic silicone 
rubber adhesive. A holland-cloth liner 
allows easy dispensing. Temperature 
range for the foil tape is rated from 
—150 to 4-550 F, and in actual appli­
cations the tape has performed satis­
factorily above 1000 F. Impermeable 
to water and vapor, the tape retains 
adhesion at high or below zero tem­
peratures.

Mystik Adhesive Products, Dept. 
ED, 2635 N. Kildare Ave., Chicago 39, 
Ill.
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TUBE c ’T'

SIZES

Over 6,000 modifications 

in size and design 

available to fit 

any electronic 

tube or component

MATERIAL

Type 302 

stainless steel. M'liions of Birtcher TUBE CLAMPS have been 
manufactured for use in military and civilian equip­

ment. Made in three complete series, with ‘
over six thousand modifications in size and design, 

there is a Birtcher Tube Clamp that will solve your
particular problem of tube or component retention.

€ Write for catalog

THE BIRTCHER CORPORATION

INDUSTRIAL 
DIVISION

4-371 Valley Blvd., 
Los Angeles 32, Calif.
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/ÿe^

STYLE 506
SUB MINIATURE RELAY
for Critical Applications in 
Low Level Circuits and for 
General Purpose Use on Air­
craft and Missiles

STYLE 506 RELAYS -designed to 
meet the requirements of MIL-R- 
25018 (USAF)—are now in pro­
duction at Price Electric Corpora­
tion. They are available in two 
types — for low level operation, 
and standard design for general 
purpose use. Both are hermetically 
sealed.

COIL DATA: Standard DC volt­
age is 26.5 VDC with DC coil 
resistance of 400 ohms it 10% 
at 25C.

DUTY: Continuous

CONTACTS: Contact arrangement 
is DPDT. Standard contacts are 
suitable for low level circuits or 
general purpose use. Normal rat­
ing is 2 amperes, non-inductive 
at 26.5 VDC.

LIFE EXPECTANCY: Mechanical 
life in excess of 20,000,000 cycles. 
Exceeds 750,000 cycles at 2 am­
peres non-inductive.

CONSTRUCTION:
Low-Level Circuits 

—special design permits isolation 
of all organic materials from the 
contact chamber. Each relay is 
assembled under "ideal" condi­
tions in air-conditioned, pressur­
ized room.

General Purpose 
—standard design, without the 
isolation feature.
New balanced armature design 
gives high immunity to shock, 
vibration, and acceleration.
Two types of terminals available 
—solder (illustrated) or plug.

WEIGHT: 1.5 ounces

ORATION HUSKY
FREDERICK, MARYLAND
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NOW- rease 
electron tube 

life T2 TIMES!
380

340

300

260

220

AIR TEMPERATURE IN C 

60 80 100 120 140 160 180

COMPARISON OF COOLING EFFECTIVENESS

Exclusive IERC Tube Cooling Effectiveness Provides 
Greatly Extended Tube Life And Reliability!

Though electronic engineers know that even the slightest tube 
temperature reduction improves tube life, the greatest success 
en joyed in obtaining extended tube life has been when IERC Heat­
dissipating Tibe Shields have been specified and used. Results show 
that extensive gains in tube life and reliability are easily achieved— 
that tube operating temperatures are reduced as much as 150rC — 
that lERC’s Military Type “B” shield is the only effective answer 
to obtain these benefits in your new equipment. Positive shock and 
vibration protection plus electrostatic shielding is provided. Graphs 
show temperature reductions when IERC ‘‘B” and “TR” shields 
are used with 6005 tube operating at full plate dissipation. Meets 
or exceeds Mil-S-9372B (USAF).

PATENTED OR PATS PEND CROSS-LICENSED WITH NORTH AMERICAN AVIATION. INC.

Retrofit For Maximum Tube Life
No modification is required with IERC “TR 
Type Heat-dissipating tube shields! TR’s fit 
easily to existing JAN sockets—greatly extend 
tube life through excellent cooling and reten­
tion against shock and vibration.
Complete IERC literature and Technical 
Bulletins sent on request. WRITE TODAY !

145 West
• l•clronlc research corporation
Boulevard, Burbank, California
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New Products
Heat Sensitive Film

For Graphic Recording

A heat sensitive film for graphic re­
cording instruments features easy du­
plication, projection, or optical evalua­
tion. The 100 gage polyester film base 
has transparency, stability, and resist­
ance to tear. Heated or pressure 
loaded stylus renders the coating 
transparent. The coated film may be 
printed with a grid using a high sol­
vent ink which also changes the 
coating from an opaque white to trans­
parent. Hence, the printed and re­
corded film chart can be readily du­
plicated or projected for multiple 
viewing and discussion.

This recording medium is being 
used to transcribe data on multichan­
nel pen recorders. Marginal notes, 
typed without a ribbon may be dupli­
cated or projected with the chart grid 
and recording. The film is extremely 
thin which permits a long chart to be 
rolled within a small diameter.

Technical Paper Co., Inc., )ept 
ED, 2430 East Linden Ave., L. den 
N.J.
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Insulated Terminals

Miniature

Press-Fit subminiature terminals are 
as small as .093 in. diam and range 
from .250 to .5 in. overall height de­
pending on whether they are stand­
offs or feed-throughs. The terminals 
press-fit into chassis holes by means of 
an insertion tool and drill-press 
equipment, without need of nuts, 
washers, lockwashers or any sealing. 
Utilizing a Teflon body, they are non- 
breakable and shock-proof; they re­
sist humidity, corrosion and fungus 
and are immune to elevated tempera­
tures.

Sealectro Corp., Dept. ED, 610 
Fayette Avenue, Mamaroneck, N.Y.

CIRCLE 182 ON READER-SERVICE CARD

A 
(Ilic 
aiti 
nsec 
cool 
has 
IlW.

R 
ED. 
111.

A 
higl 
urei 
cera 
tube 
and 
ther 
tubi 
a w 
sem 
the

How can YOU use 
this simple, rugged 

SNAPSLIDE FASTENER?

This positive, quick-action fastener was 
originally developed to hold airborne 
equipment with security — even under 
severe stress and shock of carrier-based 
aircraft operations—and yet permit equip­
ment replacement in a matter of seconds.

A wide variety of industrial uses has 
been found for the fastener. Perhaps you 
can use it profitably. It requires no tools; 
thumb and finger fasten and release. Even 
with repeated use no adjustments are 
necessary. Available in two sizes, with 
parts to match different thicknesses ol 
mounting plates.

Write for details.

Dependable Airborne Electronic Equipment Since 1928

BOONTON, NEW JERSEY

EIE
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Infrared Detector
Sensitive to 7 Microns

nfrared detector is now in pro- 
i which is sensitive to microns 
time constant of less than 1 

)perating without the need for

are 
inge
de- 

ind- 
nals 
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>ress 
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ling, 
non- 
■ re- 
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>era-

coolii ; or bias voltage, the detector 
has a noise equivalent power of 0.001 
ilW.

Radiation Electronics Corp., Dept. 
ED, S241 No. Kimball Ave., Skokie,
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Thermocouple
Metal Immersion

thermocouple is available for
high temperature molten metal meas­
urements up to 3100 F. It uses a metal 
ceramic LT-1 secondary protecting 
tube a \ itrified alumina primary tube, 
and a platinum 10 per cent rhodium 
thermocouple. A curved stainless steel 
tube of any required length leads to 
a wooden grip and thermocouple as­
sembly head. Life tests indicate that 
the secondary LT-1 tube will normal­

ly withstand about ten dips in molten 
steel between 2700 and 3100 F. Lower 
temperatures will give proportionally 
longer life.

The Bristol Co., Dept. ED, Water­
bury 20, Conn.
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Plastic Extrusions 
True Metallic Color

Spectro-Chrome is an extruded plas­
tic, straight or spiral in form, with a 
metallic appearance. Gold, brass, sil­
ver, chrome and annodized aluminum 
colors are achieved by extruding a va­
riety of clear and tinted translucent 
plastics over metallic core materials. 
Insulated by its plastic cover, the ex­
trusion is available in round spirals 
from a minimum of 1/8 in. ID to any 
practical diameter. Square and rec­
tangular spirals of varying dimensions 
are also offered. Straight extrusions are 

meet specific requirements.
Schwab Plastics Corp., Dept. ED, 

730 S. Dix Ave., Detroit 17, Mich.
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® WELWYN
High Stability 

Carbon Resistors

Uniformity and reliability are essential criteria in the selection of critical 
components. Availability is another. And these relate directly to the experi­
ence and facilities of the manufacturer.

Four full-time Welwyn Plants in Britain and in Canada are today supplying 
a steady flow of precision resistors to meet an ever-growing American 
demand. With sales engineering and service facilities operating out of 
Ohio, these Welwyn users in the U.S. are enjoying prompt, efficient and 
reliable handling of all their quality resistor requirements.

The Welwyn organization has been devoted to the study and development 
uf carbon film techniques for nearly a quarter of a century. The value of 
this experience is being constantly demonstrated in the superior perform­
ance and dependability of Welwyn Carbon Resistors in critical applications.

For complete information, write to-

WELWYN INTERNATIONAL INC.
3355 Edgediff Terrace, Cleveland 11, Ohio, or phone Winton 1-1333
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From sea level to 70,000 ft
Rotron 400 CPS

ALTIVAR fans ® 
are 500% lighter

draw 95% less power

are 50% quieter

...compared with any 

conventional

constant speed counterpart

/constant 
SPEED FAN

' TYPICAL EQUIPMENT 
AIR IMPEDANCE RANGE

Where ALTIVAR 
pulls ahead

ALTIVAR
FAN /

Altivar induction motor fans ®
increase speed 3 to 5 times
from sea level to 70,000 ft.

Send for Catalog Sheet 30101-3

ROTRON
WOODSTOCK NEW YORK

89
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quality... 
uniformity... 

service...
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mansol CERAMICS CO.
140 LITTLE ST. • BELLEVILLE • NEW JERSEY 
THORTON HEATH • SURREY • ENGLAND

GLASS fOr
HERMETIC SEALING 

. EPOXY PREFORMS 

. PRESSED CERAMICS

THERMOSTAT BOSSES SIZABLE 
ELECTRICAL LOADS WITHOUT 

RELAYS.

Controls Temperature . . • Precisely
CIRCLE 203 ON READER-SERVICE CARD FOR MORE INFORMATION
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Snap-action thermoswitch® 
units in wide use without relays, 
handling loads up to 20 amps, 
115-220 volts A.C., or 10 amps, 
125 volts, D.C.

Fenwal design of liquid-filled 
sensing element assures minimal 
heat transfer path, fast response, 
control to within ±2°F.

Models available to control 
single or multiple circuits. Low- 
cost tailor - mades assembled 
from stock parts. Thousands of 
variations possible.

Designers — write for details 
to Fenwal Incorporated, 176 
Pleasant St., Ashland, Mass.

New Materials

Fused Teflon Insulation

ANEW method of coating wire with Teflon 
insulation makes possible the use of an ex­

tremely thin insulation layer for high voltage appli­
cation. The qualities of Teflon as an insulator are 
well known, but the process of applying it to wire 
left much to be desired. Formerly, weak spots 
would exist at the seams between successive wraps 
of the Teflon tape. Pinhole leaks were often com­
mon, and it was occasionally difficult to provide a 
uniform layer around the wire.

The new process utillizes Teflon tape in its un­
cured form. The4 tape* is cured and cooked in such 
a way that an even 0.002-in. thickness, without 
seams or other irregularities, exists around the wire. 
Called the Fused-Film process, the insulation will 
not break due to tw isting and remains stable when 
temperature-cycled from —200 to -|-500 F. The film 

Two imaginary motors are shown, one using conven­
tional Teflon coated magnet wire (left), and the other 
using the same size wire with Fused Film insulation, 
(right). The size of the motor would actually be further 
reduced since Fused Film makes supplementary insula­
tion unnecessary.

— .044 —•—.054”—•

is “fused' only in respect to itself; that is, it does 
not adhere to the wire itself and is stripped as easily 
as conventional insulation. It can withstand pres­
sures of 6000 v for 6 hrs without breakage. On the 
scrape abrasion resistance test, the film withstood 
S6 scrapes to breakthrough. According to the com­
pany, this is exactly tw ice the endurance of the best 
conventional insulation of comparable application.

Although the process can be theoretically applied 
to wire of any shape or dimension, it is currently 
being used on magnet wire suitable for motors, gen­
erators and the like. The advantage of a thin insula­
tion in this field is the obvious reduction in size 
and increase in pow7er; secondary insulation, which 
was often necessary7 in certain locations, can be 
eliminated.

Dielectric tests on magnet wire with the 0.002-in. 
Fused-Film insulation were conducted by Westing­
house Electric Corp, at the request of the manufac­
turer. The Twist and Shot dielectric tests, listed 
below, were done in accordance with the ASTM 
standard tests for magnet wire.

Twist Test 
Shot Test

Twist Test
Shot Test

Twist Test
Shot Test

Twist Test 
Shot Test

No Heat Aging:
No failure after 3 min at 6000 v
Failed at 6000 v

250

315

315

C for 200 hrs:
No failure after 3 min at 6000 v
Failed at 6000 v

C for 100 hrs:
Failed after 30 sec at 6000 v
Failed at 4000 v

C for 200 hrs:
Failed at 3000 v
Failed at 1500 *

Inso Products, Ltd., Dept. ED, Subsid ary of 
Adam Consolidated Industries, Inc., Union nJ- 
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Simmons* link-lock provides pressure-tight, im­
pact-resistant closure, plus quick closing and open­
ing, on this reinforced fibrous plastic product made 
by the new automatic pre-form process developed 
by Pressurform Container Corp. The two-section 
container will be used by the Light Military Elec­
tronic Equipment Dept, of General Electric Com­
pany for shipping airborne radar jamming units 
to the Air Force.

Of prime importance are the container’s light­
ness, strength, rust- and mildew-resistance, ability 
to withstand high pressures without distortion, 
ease of locking and opening, and low cost.

Here’s why link-lock is ideal for use on military 
cases produced to exacting specifications as well 
as on inexpensive commercial containers:

• High closing pressure with light operating 
torque ... insures pressure-tight seals where 
required.

• Impact and shock resistant (positive-locking).
• Compact design... lays flat against case even 

when unlocked.
• Available in 3 sizes, for heavy, medium, and 

light duty.
• Opening and closing by wing-nut, screwhead, 

or hex nut.
• Flexible engagement latch design...can be 

varied to suit different conditions.

Also available! Spring-Loaded link-lock...ideal 
for less expensive containers where costs won’t 
permit precision production. Spring provides 
take-up to compensate for set in gasketing, irregu­
larities of sealing surfaces, and mounting inac­
curacies.

Where does the versatile Simmons LINK-LOCK be­
long in your design? For full information and 
specifications, send for link-lock data sheets 
today. Samples and engineering service available 
upon request.
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Silicone Rubber

Coats Glass Tape

K-U 1 is primarily designed for use as a basic 
tock solvent coating solutions. It exceeds Navy 
^pecih «tion MIL-C-2194B for coated glass tapes 
vith h h dielectric strength, high crease resistance 
md hi i moisture resistance. It is recommended for 
he fol >wing uses: as solvent solution coatings for 
dass fabrics and tapes for electrical insulation, flex­
ible ho air ducting, hoses, harnesses, etc.; for glass 
sleevings; for dip coating of electrical components; 
and for antiadhesive coatings on molding rugs.

K-1014 is also used for encapsulation of electrical 
components and in molding applications where ease 
if processing, low hardness and reversion resistance 
coupled with moderate physical strength and good 
electrical properties are desired. The compound is 
i soft, white material, and the coating solution is a 
hick, white fluid. They are available in either cat- 
ilyzed or uncatalyzed forms.

Union Carbide Corp., Dept. ED, Silicones Div., 
)0E. 42nd St., New York 17, N.Y.
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Polystyrene Molding

For Thin Walls

A polystyrene molding compound, developed 
pecifically for producing thin walled articles with 
improved resistance to breakage, is announced by 
Bakelite Co., a Division of Union Carbide and Car­
bon Corp. Designated SMD-3700 Crystal 11, the 
new material provides generally greater strength 
across the lines of flow in thin-walled sections than 
do the general-purpose polystyrenes.

The new material flows within wall cavities at 
lower cylinder temperatures and at lower pressures 
than the general-purpose styrenes. While SMD-3700

iTM
| is designed for use in fast-cycling, fully automatic 
| injection molding equipment, it can be used in 

other types of molding machines as well. The com­
pound can be molded at cylinder temperatures be- 
^een 350 and 650 F, depending upon the part and 
the cycle. Mold temperatures for the materials are 
sometimes slightly lower than are used for general- 
purpose polystyrenes. The normal range of injection 
pressures, 10,000 to 20,000 psi, is often more than 
^equate for the material.

$MD ><00 is available in cylindrical pellets 0.1 x 
I in. and in a fine granulation for dry coloring. In 
nstal form it is free from color and has excellent 
Parity. It molds with the same hard glossy surface 
4 does general-purpose polystyrene. The material 
^nbe printed or coated by the same techniques as 

use< for other polystyrenes.
Bakekte Co., Div. of Union Carbide and Carbon 

OrP-, 2 0 Madison Ave., New York 16, N.Y.
J’CLE 2C ON READER-SERVICE CARD FOR MORE INFORMATION
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Note—Commercial and Military Packaging Engineers

LINK-LOCK
Is the rugged answer to your exacting container closure problems

LINK-LOCK plays 

an important role 

in the design

of this container

Courtesy of Pressurform Container Corp., and the 
LMEE Dept, of General Electric Co.

SIMMONS
FASTENER CORPORATION

1763 North Broadway, Albany 1, Now York 
QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK
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1957 I ECTF )NIC DESIGN • June 15, 1957 91



New Materials

flexibleSLOTTED

half-roundflat square

g at 600
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without loss of insulation. Insulation CIRCLE 212 ON READER-SERVICE CARD FOR MORE INFORMATION
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KPR helps you set up efficient coating and

Another

Handles
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test.
round

Aero Researeh Instrument Co., 
315 N. Aberdeen St., Chicago 7, Ill

, oxyacetyl- 
soft solder 
the sheath 
is pressure

BERYLLIUM 
COPPER

Silvercote ®

EASTMAN KODAK COMPANY
Rochester 4, N. Y.
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to twice the sheath diameter to center line without

v ac for 1098 size 
It can be bent

formed upon

tion resistance between 
and sheath is about 1 me

e OTHER NON-FERROUS
Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli­
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could moan success or failure during crucial

weldments mav

ELECTRONIC DESIGN • June 1

wires, and between wires

Maximum Current 11 Amps. • Rated Current 8.5 Amps. 
Output Voltage O to 115 Volts, 60 Cycles

The new Type W5L VARI AC is a redesign of the popular Type W5, the co 
being wound with larger wire and the output voltage limited tn a maximun 
equal to the line voltage. This construction provides an increase in po* 
rating of 365 va over the Type W5. A large number of VARI AC applications 
do not require the over-voltage output. For these uses the Type W5L is3 
distinct advantage. Price: Type W5L VARI AC $17.50

GENERAL RADIO Company

Associated 
Spring 

Corporation
General Offices: Bristol« Connecticut

to about 50 meg for 1092 size.

loss of insulation. Inert are, electric arc. 
ene, braze, silver solder, resistance, or

handling routines ... because

Precision gauge* from 14 to .002. Close tolerances held.

SPRING WIRE-WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND 

BRAIDED APPLICATIONS - MANDREL WIRE
WIRE FOR FORMS — RIVETS — STAPLING 

_____ Send for descriptive folder.

LITTLE FALLS ALLOYS 
INCORPORATED

tight to 5000 psi on some of the smaller diameters; 
closed-off sheath will withstand pressures upwards 
of 50,000 psi. MgO melts at about 4400 F and is 
a good electrical insulator up to 2500 F.

Magnesia Insulation 
For Thermocouple Wire

Swaged magnesia insulated wire

Broad Avenue at Linden Ridgefield N I NEW YORK AREA 920 S. Michigan Ave HICAGO J 

8055 13th St Silver Spring. Md. WASHINGTON D. C 1150 York Road. Abington. Pa MLAOtt* J 

1000 N Seward St. LOS ANGELES 3« 1182 Los Altos Ave , Los Altos. Calif SAN kNOKO

CIRCLE 213 ON READER-SERVICE CARD FOR MORE INFORM W0**

enough to bend yet rigid after bending. It is its 
own insulator and conduit, and can be embedded 
in concrete, plaster, or buried underground. To 
make thermocouple elements, it can be cut to the 
length desired, the wires can be exposed and fused 
together with the other end attached to a thermo­
couple head or other standard connector. As a heat­
ing element, it can be cut to any length for the 
desired resistance, wrapped around the object to be 
heated and have standard connectors attached to 
it. It can also be used anywhere where temperature 
extremes, moisture, vibration and abrasion arc pres­
ent.

The insulation is pure magnesium oxide. Insula-

Idük&t

FLAT-CUPPED 9

tremely stable (allows you to coal circuit 
boards months in advance, then store them 
to use as needed)... because it is durable ^B 
... because your operators can learn to use B^^ 
it effectively with a minimum of training. All 
this helps reduce make-overs and rejects, 
too. The basic steps in producing circuits with this all-plastic, presensitized, 
liquid coating are outlined below:

(1) Clean metal; use power brush for speed.

(2) Quick acid rinse insures good adhesion of KPR.

(3) Coat plates by spraying, whirling, dipping; then store till needed

(4) Expose briefly to high-intensity arcs; exposure time never varies be­
cause of heat, humidity, or Ioni storage.

(5) Develop; vapor-spray degreaser is fastest.

(6) Etch circuits, using standard techniques. KPR protects circuit image 
during assembly of components, strips off clean when panel is "skated' 
on tin-lead solder.

There's full information in a new booklet called "Industrial 
Uses of Kodak Photo Resist ’—yours for the asking.

No statement or suggestion in this advertisement is i
to be considered a recommendation or inducement of J
any use, manufacture, or sale that may infringe any 
patents now or hereafter in existence ^^B

How KPR* simplifies 
etched circuit 
production

'Kodak Photo Resist

Teflon Spaghetti Tubing
Treated for Potting .

Spaghetti tubing is being offered in three grades; 
thin wall, standard wall and heavy wall. Sleeving is 
dimensionally accurate and is made of virgin Teflon. 
In any grade and size, the insulation is extremely 
flexible and is a nonwoven solid material which pre­
vents leaks from cracks, splits or perforations. To 
assure adherence of all potting compounds, Teflon 
surfaces of all spaghetti and other components are 
available in a specially treated form. Other charac­
teristics include dielectric strength of 500 to 1000 v 
per mil; dielectric constant of 2.0 and dissipation 
factor of 0.0002 of any solid dielectric; no water ab­
sorption; and a service temperature ranging from 
-110 to 4-500 F.

Fluorocarbon Products, Inc., Dept. ED, Div. of 
U.S. Gasket (’o., Camden 1, N.J.

phosphor bronze
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shake-test
CIRCLE 216 ON READER-SERVICE CARD FOR MORE INFORMATION

1750 ib> force!Epoxy Dipping Compound

High Adhesion

Amps.

î mrz-kasch
CIRCLE 217 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 219 ON READER-SERVICE CARD FOR MORE INFORMATION
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Variety and versatility in a complete standard 
line of thermosetting plastic knobs. Combi­
n tions, variations in types, sizes and colors 
delivered promptly. Send for catalog.

Metal-to-Glass 
Cement

New Beryllium 
Copper ROLLPIN

With highest operating frequency in its force 
range, the Model CIO VB exciter exhibits no 
table diaphragming or disturbing resonances under 

5000 cps. It delivers up to 1750 lbs force output for 
continuous sinusoidal testing . . . and extends the 
range of random motion testing to 5000 cps.

This exciter can be used with the MB Model T666 
amplifier and TEMC control cabinet to subject speci­
mens such as relays, electronic and control compo­
nents through a wide range of vibratory frequencies 
to as high as 58 “g”. Also, by the addition of the MB 
Model T88 complex motion console, it can be used 
for complex motion testing where specimens are sub­
jected to the actual “noise” spectrum of the environ­
ment. Send for Bulletin 420-C.

Withstands —420 to 
4-1000 F

the core 
laximum 
in power 
alicat'ons 
W5L is a

A high viscosity opaque dip or brush coating 
compound possesses outstanding adhesion to metals 
and plastics. The compound consists of two com­
ponents. Epocast 19-B and Hardener 9011 combined 
in equal proportion by weight. Pot life after com­
bination is approximately one week and cure takes 
place at 200 to 250 F. The long pot life permits 
production dipping and application without the 
necessity of frequent mixing of compounds. Means 
for adjusting flow characteristics are indicated.

Epocast 19-B has importance in the dip coating 
of electrical components and in use as a connector 
potting compound due to its resilient characteristics 
and high adhesion. Its usefulness up to 150 C is 
evident.

Furane Plastics, Inc., Dept. ED, 4516 Brazil St., 
Los Angeles 39, Calif.

Now . . . extend the proved advan­
tages of Rollpin to a wide variety of 
applications where resistance to cor­
rosion, good electrical properties and 
nonsparking or nonmagnetic charac­
teristics are required.

Use it as you use carbon steel Roll­
pins—to replace taper pins, straight 
pins and set screws; to serve as a 
rivet, dowel, hinge pin or stop pin­
to cut production costs by eliminating 
special machining, tapping, and the 
need for hole reaming or precision 
tolerances. Driven into a hole drilled 
to normal production standards. Roll­
pin locks securely in place, yet can be 
readily drifted out and reused when­
ever necessary. Beryllium Copper 
Rollpins are available from .062"-di- 
ameter to .250".

For all the information you need, 
write Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Road, Union, 
New Jersey, Dept. R36-657

manufacturing company 
A DIVISION OF TEXTRON INC.

1058 Stat« Str««t, N«w Haven 11, Conn.

1 Kasch, Inc., 1415 S. Broadway, Dayton 1, Ohio
CIRCL! <5 ON READER-SERVICE CARD FOR MORE INFORMATION

This refractory cement will hold metal to metal, 
glass, or ceramics despite temperatures between 
—420 and 4-1000 F. Called CA-9, the adhesive is 
dielectric and shock-resistant throughout its tem­
perature range, the upper limit of which can be 
extended to 1500 F by modifying the composition. 
The material remains slightly malleable after dry­
ing. Thus it will not crack, craze or check even if 
used on a constantly flexing surface or to j’oin mate­
rials with widely different thermal expansion co­
efficients. Waterproof, nonhydroscopic, and unaf­
fected by most reagents, specimens of CA-9 put 
down seven months ago show no signs of aging.

A joint formed by the cement between two pieces 
of metal will resist 80 lb per sq in. of shear force at 
room temperature up to 900 F. It is unaffected by 
15 min of 45 g vibration through a 1 in. double 
amplitude at 1500 cps. Wires embedded in the ce­
ment are not shorted by complete submersion in 
water. The surfaces to be j’oined need only be 
cleaned with chloroform or trichlorethylene. No 
mechanical surfacing is required, since the cement 
has an excellent wetting action. The material can be 
diluted with xylene to a convenient consistency. 
The cement is composed of ground phlogopite, a 
polysiloxane polymer, and refractory oxides.

Charles Engelhard, Inc., Dept. ED, 850 Passaic 
Ave., East Newark, NJ.

NEW!

transistorized
PLUGIN COUNTING CIRCUITS

Substantial space and material savings with Walkirt's expand

FROM THE ORIGINATORS OF THE PLUG IN CONCEPT

CORPORATION OF AMERICA

standard 7 pin miniature socket 
tube shield Cartridge types ( C"

(Plug In 
Type)

easily retained with standard 
Senes) for permanent installa

tions feature high space density stacking; miniature styling 
Epoxy Resin Embedded1

145 WEST HAZEL ST., INGLEWOOD 3, CALIF

(Subminiature 
Cartridge)



short time low

MANY MIL, JAN, AND ASTM TESTSIDEAL FOR

CIRCI
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standard

FLEXLOC L CKNUT DIVISION

CIRC222 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE

PRINTED CIRCUIT 
SOLDERING MASK

Lonco PC No. 33 Solder Resist assures 
more efficient selective soldering in these 

important ways:

O Resists soldering temperatures as 
Lt —L.   XAA°E

STANDARD PRESSED STEEL CO.

Leaves a hard, tough film.

Effectively minimizes bridging.

Lonco PC No. 33 Solder Resist has a

FLEXLOC 
DESIGN FEATURES 

one-piece, all-metal 
construction 

resilient locking section 

controlled locking 
torques 

lock and stop nut in ono 

ovary thread carries its 
full share of load

temperature cure of 30 to 35 minutes at 200 F.... af­
fords excellent insulation resistance across the entire 
circuit pattern...performsextremely well over Sealbrite 
#230-10 Protective Solder-rkssist Coating. It can be 
used as received or thinned to any working viscosity.

Prove to yourself that PC No. 33 materially aids 
your selective soldering operations. Immediate deliv­

ery in 1 or 5-gallon cans or 55-gallon drums. 
Request literature for full information.

I LONDON CHEMICAL CO., INC.

Where the problem is size . 
Deutsch push-pull miniature 

electrical connectors

ELECTRONIC DESIGN • June 1

Compact, Complete, fully auto, 
matic Controlled R.H. offered 
at low cost. Inverted Pyrex 
Jar (16"Dxl2"H used as work 
chamber) placed on Stainless 
Steel Cabinet housing Controls, 
Motor and Blower. Guaranteed 
accurate and stable controlled 
humidity.

The Deutsch Company
7000 Avalon Blvd., Los Angeles 3, California

MECHANICAL 
ANNULAR AIR FLOW 
FULL ACCESSIBILITY 
FULL VISIBILITY

Continuous vacuum forming of sheet plastics results ir 
low cost formed sheets of styrene, polyethylene, ace 
tate, and butyrate.

If your installation requires a workhorse elec­
trical connector, and there isn’t room for a 
mouse, don’t wring your hands and sob.There’s 
a giant-hearted midget that’ll do the job... a 
Deutsch Miniature Push-Pull Connector.
Where the problem is size; where the connec­
tion is remote, blind or ballistic; where the in­
stallation is crowded .. . put your trust in a 
tiny Push-Pull. Its operation’s as simple as it’s 
positive. Simply push in to connect, automati­
cally lock and seal. Pull back for instant dis­
connect. All in a straight line. No twisting, 
turning or lockwiring.
Bulletin 602 describes our full line of miniature 
connectors. May we send 
you a copy? *

1531 N. 31st AVENUE • MELROSE PARK, ILLINOIS

Other Lonco Product«: Solder Fluxes, Protective Coatings, 
Flux Removers, Chemical Wire Strippers.

CIRCLE 221 ON READER-SERVICE CARD FOR MORE INFORMATION

SELF-LOCKING NUTS
DO YOU KNOW? Standard 
Flexlocs improve the finish uf 
rough bolts. They smooth on 
rough threads. And the locking 
threads on all-metal Flexlol® 
are not chewed up when used 
on rough bolts. Flexlocs are 
stocked by authorized industna 
distributors in a full range ( 
sizes from #0 to 2". Write or 
Bulletin 866. Standard Press’d Steel Co., Jenkintown 12, ra

Continuous Vacuum Forming Process

Quick Plastics, Jackson, Michigan, announces a 
new continuous method for vacuum forming sheet 
plastic. The sheet is taken directly from the extruder 
and, while still warm and soft, passed over a vac­
uum roll where it is formed in the desired pattern. 

I he result is a very low cost continuous sheet of 
formed plastic now offered to industry. Styrene, 
polyethx lene, acetate and butyrate are being formed 
by this method and other materials can also be used.

Present equipment makes sheets 24 in. wide in 
continuous lengths, with thickness varying from .008 
in. to over .080 in. The formed sheet may be any 
color as well as black, white, transparent or trans­
lucent. This new continuous process promises a low 
cost formed sheet material for widely diversified ap­
plications. For further information write Quick Plas­
tics, 1743 Cooper St., Jackson, Michigan.

IMPROVED SELECTIVE SOLDERING 
___ loNCO

Radioisotope Standards

Nuelear-Chicago Corp., 229 West Erie St., Chi­
cago 10, Ill., is beginning the preparation and dis­
tribution of short-lived radioactivity standards of 
the ty pe previously supplied by the National Bureau 
of Standards. Standard solutions of iodine-131, phos­
phorus-32, gold-198, sodi um-24, and potassium-42 
will be distributed on a semi-annual schedule at no 
increase in the previous Bureau price of $20.00 per 
standard. The standards are derived from compari­
sons made with the primary standards maintained 
by the National Bureau of Standards and contain 
10 disintegrations per sec. per ml. in three ml. of 
solution. They are contained in glass ampoules 5/8 
in. in diameter by 3 in. high. The gamma emitting 
standards may be counted directly in scintillation 
well counters. Nuelear-Chicago invites additions to 
its Standards Mailing List for routine notification 
thirty days in advance of the availability of each 
standard.

JENKINTOWN H PHNSYW***
CIRCLE 224 ON READER-SERVICE CARD FOR MORE INFORMATION

wanpair-Oemp

CONTROLLED HUMIDITY CABINET

— only $645.00
I lf Complete price
„ d •x*rai buy)

i » il ¡U ’ CONTROLS HUMIDITY
E h MH p 20% to 997. within ± 27.
F (Depends on Dry Bulb Temperature)

I • DRY BULB:
j ‘ » Ambient to 156” F. within + |° f.

^ferito-

BLUE M ELECTRIC CO
138th AND CHATHAM STREET 

BLUE ISLAND. ILLINOIS
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External 
mounting 

feet
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holder *

Gives detailed descriptions and block 
diagrams of techniques for measur­
ing elapsed time between pulses, 
timing relay operation, camera shut­
ter speed measurements, velocity 
measurements, precise measure­
ments of phase angle, velocity.

Neoprene 
gasket 

seal \

Write today for your free copy, 

please address Dept. D6

8 are 
istrial

Photoelastic stress technique used on full-size structure, 
coated with a thin layer of photoelastic plastic.

Export Dept., W. Washington Blvd., Chicago 6, III.

CIRCLE 227 ON READER-SERVICE CARD FOR MORE INFORMATION

External 
>cover 

damp

Padlock 
hasp

Baked 
enamel interior 

(white)

Removable 
"—•••mounting 

panel

\ J.I.C.-NEMA Type 12 
PANEL ENCLOSURES

All welded 
enclosure. Seals 
out oil, water, 

dust.

Neavy gauge 
Continuous. 

hinge

"Precision Instruments Since 1930“
3769 WEST BELMONT AVENUE

828 Galindo Street 
Concord, California
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14" X 12" x 4' 
20" x 16'* x 6' 
20" x 20" x ó 
24" x 20" x à

• Provides COMPLETE insulation resistance measurement.
• Test potentials available from 500 to 2,500 V.D.C.
• PUSH-BUTTON measurement: Up to 100,000 megohms, 

200,000 ohms, 750 volts AC. and D.C.
• Delivery stock on most models.

Get full details on rugged, dependable Vibrotests today!
Write for Bulletin RA

x 20" x 6 
x 24" x 6‘ 
x 24" x 8
x 24" x 8

SIZES------------
36" x 30" x 8
42" x 30" x 8‘ 
42" x 36" x 8'
48" x 36" x 8

Stress Analysis Uses Actual Structure

Tatnall Measuring Systems Co. (a subsidiary of 
The Budd Co.), has acquired rights to PhotoStress, 
a new stress analysis technique. PhotoStress uses 
conventional photoelastic methods for the; experi­
mental stress analysis of actual full size structures or 
components made of metal concrete, wood, glass, 
plastic, rubber, stone or other structural materials. 
It eliminates the plastic model of the part formerly 
required.

Difference between PhotoStress and other con­
ventional photoelastic techniques is first that this 
transparent plastic is bonded to the actual part and 
strains are determined under actual test conditions. 
It is both quantitative in terms of micro in. per in. 
strain and qualitative by showing direction and 
magnitude of principal strains. It can be used both 
statically and dynamically and it combines both 
optical and electronic methods. When a load is ap­
plied, strains are transmitted to the plastic coating 
which then become doubly refractive. This change 
is directly proportional to the intensity of stress.

< \ ENGINEERING
CORPORATION

Dept. ED-34 Anoka, Minnesota
CIRCL 26 ON READER-SERVICE CARD FOR MORE INFORMATION

Employer's Plan for Technician Training

A new* plan to provide electronic technicians for 
employers without hiring new personnel has been 
announced by Cleveland Institute of Radio Elec­
tronics, 4900 Euclid Ave., Cleveland 3, Ohio. This 
program was developed to use the capabilities of 
people in their own organizations to do the job. The 
plan lets the employer pick his own man or men 
who are interested and have the aptitude for elec­
tronics work. They are then enrolled in the Institute’s 
special home study course in electronics. The Insti­
tute will guarantee to train him in the fundamentals 
of electronics until his proficiency is great enough to 
pass the FCC License examinations.

These panel enclosures are strong, rigid, cleanly 
finished, and comply fully with J.I.C. and NEMA 

’ 12 specifications. No knockouts, no holes to
admit oil, water, dust. We have stock sizes at 

low cost for fast delivery. Or, we can make any 
size you want. We also make J.I.C. Wiring 

Boxes, Troughs, Push Button Stations and Rain* 
proof Power Outlets Can we help you?

Beckman’/ , ,
I Berkeley Division

jjq / Richmond 3, California
I a division of Beckman Instruments, Inc.

CIRCLE 225 ON READER-SERVICE CARD FOR MORE INFORMATION

wow/flutter meter
MODEL 2800 This portable Wow and Flutter 
Meter reads'RMS flutter directly with minimum 
number of operating adjustments. Two stage 
limiting gives 5% accuracy at my input amplitude 
detween 0.1-50 volts at 3 kc (5-50 volts at 1 kc). 
Tuning indicator gives fail safe assurance that 
accurate readings are obtained. Usable 
wow/flutter readings from approximately 0 02% 
to 3% in three scales. Output filter selects wow, 
flutter, or wow/flutter, 3 kc constant frequency test 
signal output for recording. Meets or surpasses all 
IRE-SMPTE-ASA standards.
Model 2800, $295 FOB Concord. •
Write G' ‘echnical data. ' k J

Berkeley
NEWS / NOTES

DOtlOEfl

MEGOHMS 
OHMS & 

► VOLTS
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0.0%
2.2 average 
....... Excellent

*E.I. du Pont trademark 
**M.W. Kellogg trademark 
t Wire passes 500 hr., 

250°C heat-aging test 
... also cold bend test

... specify 
REVERE TEFLON* CABLE

Electronic cables, the "nerves" of monitoring and test­
ing systems in missiles, rockets and aircraft, are con­
stantly being stressed by the searing heat around jet 
engines . . . the sub-zero cold of the stratosphere . . . 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applications, too.
Revere Teflon Cables are available with 1, 2, 3 or 4 
teflon-insulated, silver plated, stranded copper con­
ductors, rated for continuous operation from —90°C. 
to 4~210°C. Cables are shielded with silver plated cop­
per to give 90% coverage. Jackets to suit application 
— silicone treated glass braid, teflon, Kel-F**, vinyl, 
nylon, etc.
Conductor size: 24 to 18 gage in .008" (300 volt), 
.010" (600 volt) and .015" (1000 volt) wall thicknesses. 
Ten and fifteen mil wall conductors meet applicable 
requirements of MIL-W-16878, Type E and EE.

TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation
Spark Test Voltage.................................................................. 3000 volts
Insulation Resistance ..Greater than 10’ megohm 1000 ft. 
Continuous Operating Range ........—90°C. to -|-210oC. (f)
Dielectric Constant @ 1 MC/Sec......... .................2.5 maximum
Power Factor @ 1 MC/Sec................................Less than 0.0003
Flammability......................................Does not support combustion
Shrinkage............Less than ’/a" in 18" @ 250°C for 96 hrs. 
Abrasion (per MIL-T-5438) . Passes 38" of 400 grit, 

aluminum oxide, 14 Ib. weight

Write today 
for Engineering 

Bulletin 1905 describing 
Revere TEFLON CABLE.

Moisture Absorption .........................
Specific Gravity...............  
Chemical and Solvent Resistance

CORPORATION OF AMERICA
WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company

CIRCLE 229 ON READER-SERVICE CARD FOR MORE INFORMATION



New Literature

Tube Handbook 230

All data including operating specifica­
tions and characteristic curves are contained 
in this LM Ericsson Technical Handbook 
just released.

Such types as 5842/417A, 5847/404A, 
2C51/396A and others are included. The 
book has all pertinent data grouped to­
gether so maximum information is obtained 
with a minimum of confusion. One of the 
features of the book is the two-page ready 
reference chart. State Labs. Inc., 649 Broad­
way, New York 12, N.Y.

Time Delay Relays 231

Three basic hermetically sealed time 
delay relays are described in Bulletin No.

TD 406 just released. A complete descrip­
tion is given of each relay as well as appli­
cation and specification details. The illus­
trated bulletin also gives the relay lengths 
and the various motors and switches. A. W. 
Haydon Co., Waterbury, Conn.

Zipper-tubing 232

Zipper style plastic tubing that eliminates 
or reduces lacing and ty ing of electrical 
harness assemblies is described in a pamph­
let now available. The illustrated pamphlet 
gives the specifications as well as the many 
advantages of using this type of tubing, 
which can be reused unless sealed. This 
tubing has Air Force approval. Walter A. 
Plummer Co., 752 So. San Pedro St., Los 
Angeles 14, Calif.

Syn
T 

met 
tion 
to tl 
out] 
iead 
be 
iser 
'triu 
East

de supply for 
transistor applications

Model D1-100B

— needs no derating... two 1-100 vdc outputs 
accurately set with 10-turn Duodials*

Here’s a power supply for your transistor lab that provides constant 
20 MV regulation throughout its range without derating the output current 
Outputs may be pulsed with a square wave load without affecting normal 
regulation. Ripple remains below 1.5 MV RMS under the worst conditions. 
Both outputs are current-metered, both are controlled by 10-turn Helipots* 
for easy, continuous settings at increments down to 0.1 VDC.

for complete information request Bulletin 1016
•HELIPOT CORP. TRADEMARK

ELECTRONIC DESIGN • June

DRESSEN-BARNES CORP. 250 N. Vlnedo Av«. Pasadena, Calif^rr
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SYNCHRO NULL CONNECTIONS

232

lates 
:rica! 
nph- 
phlet 

nany 
bing. 
This 

er A. 
, Los

Sync o Null Connections 234
li, , chart describes the precise 

meth»! of obtaining null connec- 
ions i or all types of synchros. Due 

to tin \ariety of synchro inputs and 
outputs these connections are not 
ieadil\ obtained. The chart should 
be particularly useful to synchro 
isers and manufacturers. Theta In- 
trument Corp., 204 Market St., 

East Paterson, N.J

TYPE OF 
SYNCHRO

EXCITATION 
BETWEEN

READ NULL 
BETWEEN

NULL ANGLE 
(DEGREES)

CONTROL 
TRANSMITTER 

(CX)
Rl and R2

SI and S3
S3 and S2
S2 and SI

Rl and R2
Rl and R2
Rl and R2

0 and 180
60 and 240

120 and 300

0 and 180
60 and 240

120 and 300

CONTROL 
TRANSFORMER 

(CT)

S2 and SI, S3
SI and S2, S3
S3 and SI, S2

CONTROL

DIFFERENTIAL

TRANSMITTER

(CDX)

S2 and SI, S3

S3 and SI, S2

SI and S2. S3

R2 and Rl, R3

R3 and R1, R2

Rl and R2, R3

Rl and R3
R2 and Rl
R3 and R2
R2 and Rl
R3 and R2
Rl and R3
R3 and *R2 
Rl and R3 
R2 and Rl
S1 and S3
S3 and S2
S2 and SI
S2 and SI
SI and S3
S3 and S2
S3 and S2
S2 and SI
SI and S3

0 and 180
60 and 240

120 and 300
0 and 180

60 and 240
120 and 300

0 and 180
60 and 240

120 and 300
0 and 180

60 and 240
120 and 300

0 and 180
60 and 240

120 and 300
0 and 180

60 and 240
120 and 300

RESOLVER (R)

(Short Unused

Primary)

Rl and R3 
R2 and R4 
Rl and R3 
R2 and R4
SI and S3 
S2 and S4 
SI and S3
S2 and S4

SI and S3
S2 and S4
S2 and S4
SI and S3
Rl and R3
R2 and R4
R2 and R4
Rl and R3

0 and 180
0 and 180

90 and 270
90 and 270
0 and 180
0 and 180

90 and 270
90 and 270

FOR HIGH ACCURACY
We specialize in the design and manufac­
ture of precision deflection Yokes for mili- 1 
♦ary and commercial applications. Phone 
or write for immediate engineering evalu- । 
ution of your critical display problems — I 
Phone DAvis 7-1123. MAHWAH, N. J. ।

L .

DISPLAY SYSTEMS

MAHWAH, NEW JERSEY

CIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMATION
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Standard!
Special! Unusual!

AEROVOX makes them all . . from the largest capacitors for heavy duty, 
high voltage applications to micro miniature units for critical requirements 
in guided missiles And capacitors need not conform to conventional 
shapes, but can run the gamut of physical configurations. Illustrated here 
are just a few of the mmy unusual capacitors Aerovox has been called on 
to design and produce in recent months.

TOROIDAL... In shape Is this 
hermetically-sealed filter for 

RF noise suppression usage.

UNUSUAL... metal cased 
mica capacitor for applica­
tion In high power sonar 
equipment.

SLIM ..andthin 
metallized-paper capacitor 

designed fora special application.

SPECIAL . . . bracket or “hat-type” 
mounting assembly for a standard 
bathtub capacitor.

SMALL .. . only .175" D 
x L., this hermetically- 

sealed metal cased unit is rated 
at .01 mfd at 200 vdc.

MULTI-SECTION . .. 
one of the many multi-section ca­
pacitors designed for critical mili­
tary applications.

BIG ... rack mounted oil units 
for energy storage and pulse 
applications.

In Canada: AEROVOX CANADA, LTD , Hamilton, Ont.

Export: Ad. Auriema., 89 Broad St , New York, N. Y. • Cable: Auriema, N. Y.

New Bedford, Mass.

Maybe these unusual shapes and designs offer
suggestions tor your capacitor requirements it 
so, write . . .

97
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this INDOX V magnet has the same field energy .. as this larger conventional ceramic

NEW, high energy Indox V ceramic permanent magnets 
.. they're 37s times stronger than conventional ceramic magnets
Indox V — another first from the research and develop­
ment laboratories of The Indiana Steel Products Com­
pany— is available to magnet users immediately. This 
unique, new, magnetic material offers these important 
advantages . .

Indox V requires no critical materials. It is a highly 
oriented barium ferrite . . using inexpensive, noncritical, 
raw materials that are constantly available. Shortages 
in times of emergency cannot occur.

D-C motors
Synchronous drives
Traveling wave tubes
High-fidelity loud-speakers
Eddy current drives
Tractive devices where size is important

Indox V requires less space, weight to do same job. 
Volume and weight comparisons show that the energy 
of Indox V far exceeds Indox I.. and is comparable to 
Alnico V, the strongest permanent magnet material com­
mercially available.

o ó 0 7 0 8 0 10.0 15.0
PRODUCT—8d Hd « IO

3000 2

Indox V offers high resistance to demagnetization. 
Indox V magnets can be designed for applications where 
extremely high demagnetizing forces exist . . without 
irreversible losses occuring. This means it can be used 
where other types of magnets have been impractical . . 
for example, in stators of medium-size electric motors 
where electromagnets are now being used.

JUST PUBLISHEDI This two-page data sheet gives detailed 
information on new high energy Indox V. Use this coupon 
to request your copy. Ask for Bulletin 16-M6.

Comparison of demagnetization and energy product curve 
for conventional Indox I ceramic magnets and the new, 
high energy Indox V magnets.

THE INDIANA STEEL PRODUCTS COMPANY •VALPARAISO, INDIANA 
.. the world’s largest manufacturer of permanent magnets

Name .

Company

Address—

INDIANA 
PERMANENT 
MAGNETS

Zone_____ State

In Canada: The Indiana Steel Products Company of Canada Limited • Kitchener, Ontario

CIRCLE 238 ON READER-SERVICE CARD FOR MORE INFORMATION

.. ideal for:

PUMI ANC t COEFFICIENT—* 
2 25 2 5 2 75 30

2000 1750 1500 1250 1000 750 500 HO
DEMAGNETIZING FORCE—H—OERSTEDS

16-M6

New Literature
Miniaturized Transformers 239

Miniaturized transistor drivers and output trans­
formers are described in the 1957 Transformer 
Catalog now available. This twenty page booklet 
lists hermetically sealed, molded, cased, and open 
transformers available for typical servo, missile or 
airborne applications with MIL-T-27 specifications.

The models are illustrated and include schematics 
with specifications and characteristics on each. 
Microtran Co., Inc., 145 E. Mineola Ave. Vallpv 
Stream, N.Y.

Tape Wound Core Manual 240

Since applications of high permeability magnetic 
materials have broadened so tremendously, catalog 
TWC-200 has been prepared with a separate section 
which serves as a design manual. The literature sup­
plies engineers with basic information on magnetic 
terminology, design equations, material character­
istics and testing data.

The first part of the twenty-eight page catalog 
describes the advantages and construction of “Per­
formance-Guaranteed” tape wound cores. All the 
standard sizes of tape wound cores are listed, with 
complete dimensional data. Typical hysteresis and 
ac dynamic loops are compared and shown for Hy ' 
Mu 80, 48 Alloy and Orthonol to complete the first 
part of the book.

The design manual part of the book gives detailed 
methods of dynamic testing, El loop testing, de 
testing and core matching. Tables are devoted to | 
basic units and conversion factors, properties of 
nickel-iron alloys and magnetic values of these 
alloys.

Several pages of curves show variations of mag­
netic properties with changes in temperature and 
core loss variations with changes in frequency. Mag-1 

netics, Inc., Butler, Pa.

Custom Molding Service 241

Complete information on a custom molding serv­
ice, which covers the compression and transfer tech-1 
niques for custom molding of chemical resistant 
products is made available. The facilities have been 
expanded to insure efficient handling of quality! 
products, with or without inserts, which require 
the qualities of epoxy plastic. Many products, such 
as connectors, electronic embedments, impellers] 

and housings, pipe fittings, disc pistons for meters, 
coil forms, slip rings, spacers, metal forming dies, 
pump components, stators, can be custom molded. 
High precision and tolerances result from this mold­

ing. The molding of small parts for miniab rization 
is particularly well suited for this operatic Epox} 
Products, Inc., 137 Coit St., Irvington, N.J

ELECTRONIC DESIGN • June 1 19571
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Vil ation Detector 242
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lev ice that protects rotating and reciprocating 
nery by anticipating malfunction, is described 
i -page bulletin No. 600-1 now available.
device, known as the Vibraswitch malfunc- 

ietector, will automatically shut down pro­
equipment, or sound an alarm the instant

non । 1 operating vibration is exceeded. It is used 
for amended as well as unattended machinery.

Th bulletin covers in details different models of 
the vibration detector, as used in exposed, hazard­
ous. and protected locations. Typical applications 
include the protection of pumps and motors, com­
pressors, centrifuges, generating equipment, fans 
and blowers, gas and Diesel engines, and turbines. 
Fielden Instrument Div., Robertshaw-Fulton Con­
trols Co., 2920 No. Fourth St., Philadelphia 33, Pa.

Glass Properties 243

A complete revision of ‘’Properties of Selected 
Commercial Glasses” is available as Bulletin B-83. 
Several new glasses, among them aluminosilicate 
glass, low loss iron sealing glass, fused silica, and 
radiotron tube and capacitor glass, have been added 
to the property data chart. Discussed at some length 
in the 16-page text are thermal, electrical and 
chemical properties. Viscosity temperature curves 
for several commercial glasses and heat transmis­
sion data are also presented in the pamphlet. Com­
ing Glass Works, Technical Products Div., Corning,

High Vacuum Equipment 244

Over 400 items of industrial and laboratory high 
\acuuin equipment including standard components, 
packaged systems and engineered plants are enu­
merated in a 16-page price list and product index. 
Some specific items covered are oil and mercury 
diffusion pumps, rotary gas ballast pumps, mechan­
ical booster pumps, vacuum gages, seals, valves, 
analytical equipment, vacuum melting furnaces, 
crystal pulling furnaces, freeze drying equipment, 
leak detection equipment, metalizers and portable 
pumping systems. NBC Equipment Corp., 160 
Charlemont St., Newton Highlands 61, Mass.

Specialized Metal Tubular Parts 245
Facilities and services for the design, tooling, 

and fabrication of precision tubular parts and sub­
assemblies in the range of 0.010 in. to 5/8 in. diam 
"ith guaranteed tolerances as low as 0.001 in. are 
descril d in 4-page Bulletin 2056.

The bulletin illustrates typical precision parts 
and or lines reasons why manufacturers of elec-
tronic 
such c i 
Jackso

quipment should consider sub-contracting 
nponents. H&H Machine Co., Inc., Noble & 
Sts., Norristown, Pa.

Better high temperature performance than 
germanium.

New Clevite Germanium - Silicon Alloy 
Gold Bonded Glass Diodes, now available 
for immediate delivery.

now...
Clevite announces 

a new diode

GEHAA AIUlUlM 
ALLOYED WITH

SILICON!

►
 Higher forward conductance at lower volt­
ages than silicon.

All germanium RETMA specifications can 
now be met at higher temperatures with 
these new Germanium-Silicon alloy diodes... 
plus increased reliability at all temperatures.

For complete information write or phone for 
Engineering Bulletin B-215.

CLEVITE
TRANSISTOR PRODUCTS
241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330

Brush Cleveland Graphite 
Electronics Co. Bronze Co.

TPTT/

Clevite Harris Clevite
Products Inc. Clevite Ltd. Research Center

A Division of Clevite Corporation

CIRCLE 246 ON READER-SERVICE CARD FOR MORE INFORMATION
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MINIATURE 
CONTROL 
COMPONENTS

.. a Wright 
specialty

SIZE 9 SERVO MOTOR 
TACHOMETER GENERATOR

Diameter: 7/8 inch 
Input: 26V-400 cy. 
Speed: 9500 RPM 
Torque Rating: 0.25 oz.-inch 
Generator Output: .33 V/1000 RPM

This two bearing motor-generator set illustrates 
Wright’s exceptional capability for production of 
special small precision components and assem­
blies. You are invited to consult us on your next 
requirements for . . .

A. C. and D. C. Motors • Servo Tach Units 

Synchros In All Categories 

Gyro Motors • Tachometer Generators 

And Related Components and Assemblies

■■■■■■■ MOTOR DIVISION H 

lAfn|7ruiVMACHINERY 
WW KlWH I COMPANY
ESTABLISHED 1893-DURHAM. N.C.

DIVISION OF SPERRY RAND CORPORATION

CIRCLE 247 ON READER-SERVICE CARD FOR MORE INFORMATION
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BatNew Literature

Centralized Control 249 Millivoltmeter Recorder 1
An eight-page, 5-color booklet, F 8031, 

entitled Electronic Control Centers,” 
describes an automatic temperature con­
trol. It gives the functions, uses and advan­
tages of centralized automatic control with 
visual supervision of the entire heating and 
air conditioning system. Among the special 
features of the booklet are descriptions of 
remote control point adjustment, remote 
temperature indication and remote temper­
ature recording, with illustrations. Barber- 
Colman Co., 1400 Rock St., Rockford. Ill.

Bulletin El 117 introduces a porta le 
weatherproof millivoltmeter recorder ¡or 
electrolysis survey work. In four pages, it 
describes the instrument’s use in surveys of 
electrolytic corrosion and deterioration of 
underground structures such as pipe and 
cables. A bibliography on actual testing 
methods and their significance is included. 
The Bristol Co., Waterbury 20, Conn.

Radar l-F Amplifiers 252

Heating Element Tips 250

"Hot Tips,” or Form A-1472. is a 12-page 
booklet on the care and use of silicon car­
bide heating elements. Illustrated with car­
toons, the pocket-sized brochure offers sug­
gestions for handling, unpacking, storage, 
installation and replacement. The Carbo­
rundum Co., Globar Div., Hyde Park Blvd., 
Niagara Falls, N.Y.

Cataloged in a six-page folder are several 
series of i-f amplifiers for radar and guided 
missiles. Each type is accorded a full de­
scription, a list of specifications and dimen­
sions and an illustration. Listed are a va­
riety of miniature and subminiature ampli­
fiers and preamplifiers for use in microwave 
receivers and automatic frequency control 
units. Special-purpose, transistorized, and 
laboratory units are also shown. LEL, Inc., 
380 Oak St., Copiague, N.Y.

Write for the complete new ENGINEERING
BULLETINS—

PHILLIPS RELAYS
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technical

DIMENSION

IN PERMANENT BINDER
Ready for your reference files now 
—latest set of Phillips Relay engineer« 
ing bulletins in durable ring binder. 
Easy-to-read, comprehensive folders 
provide relay characteristics, features, 
dimensional drawings and stock listings. 
Additional folders will be sent you as 
available. Start your own relay file today.

PHILLIPS CONTROL CORPORATION e 59 W. Washington St., Joliet 4, III.
CIRCLE 248 ON READER-SERVICE CARD FOR MORE INFORMATION
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D 
batt< 
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A precision laboratory bridge designed 
to measure a w ide range of capacitance 
at audio frequencies. Extreme simplic­
ity of operation xxith direct-reading 
dials and multipliers, plus dual range 
null indicator. Excellent shielding; no 
zero capacitance correction needed with 
suitable test leads. Unique carrying 
handle converts to adjustable bench 
stand.

You re Going to Buy an Industrial 
is the title of a 16-page illustrated 

ce booklet, (GB 1788) just released, 
gned to help buyers select the best 
for their operation, this pocket-size 

t outlines the significance of battery 
the contributions of research and

devei ,nnent to lower operating costs, 
great productivity and greater profits. 
Gould National Batteries, Inc., Trenton, N.J.

52
ral 
led 
de-
en- 
va- 
pli- 
ave 
trol 
md 
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Electromechanical experimental and de­
velopmental work is described in 24-page, 
two-color catalog just released. Photo­
graphs, dimensional drawings, easy-to-un- 
derstand descriptions giving full details on 
each part with suggestions for its use are 
among its features.

Included in the catalog is everything 
needed for developing servo prototypes or 
setting up test systems. Each part is cross 
indexed for easy reference. Helipot Corp., 
Div. Beckman Instruments Inc., Newport 
Beach, Calif.

SPECIFICATIONS
CAPACITANCE RANGE:
0 to 120 microfarads in 7 ranges, 
resolution 0.01 micromicrofarads 
per dial division Accuracy ±0 2 7. 
(accuracy to better than 0.17. at 
Ike can be maintained with occa­
sional calibration against a known 
standard)

Dissipation Factor Range at Ike:
0 to 1 05 in 3 ranges; 0 0001 per 
dial division Accuracy: ±(0 0005 
plus 27« of reading)

For complete information contact your near 
est ESI engineering representative or

ELECTRO­
MEASUREMENTS, INC 

7524 S. W. MACADAM AVENUE
PORTLAND 1. OREGON

CIRCLE 257 ON READER-SERVICE CARD FOR MORE INFORMATION

The completely transistorized computer 
type S-2000 is described in a 12-page bro­
chure just issued. The booklet features 
many illustrations including a typical in­
stallation which shows the compact basic 
unit containing the arithmetic, control and 
memory sections and also the supplemental 
equipment that can be added.

The system outlined is designed to offer 
the advantages of extreme compactness, 
light weight, low power consumption, high 
speed and extreme reliability. Philco Corp., 
4700 Wissahickon Ave., Philadelphia 44, Pa.

Recent improvements in Series A J minia­
turized 10-turn precision potentiometers are 
pointed out in Data Sheet 54-07. Lists of 
specifications, coil characteristics and avail­
able modifications enlarge the descriptive 
text. The two-page leaflet is illustrated with 
a photograph, a labeled cutaway and di­
mensional diagrams. Helipot Corp., New­
port Beach, Calif.

Kw?“'
MODEL

CAPACITANCE

BRIDGE



Ace can meet your 
requirements in quality 
and delivery of

NONLINEAR
POTENTIOMETERS
Nonlinear precision wire-wound po­
tentiometers in standard and sub­
miniature sizes are now available in 
prototype or production quantities 
from Ace Electronics Associates . . . 
and you can be sure of delivery.

These new Ace nonlinear units in­
corporate the same advanced engi­
neering, precision craftsmanship, and 
controlled quality which have made 
ACEPOT linear potentiometers stand­
ards of excellence.

A new Division directed by highly 
qualified engineers, special prototype 
section, and mass production facilities 
are at your service to meet your re­
quirements for quality and delivery of 
nonlinear precision potentiometers.

For complete information . . .
Call or write William Lyon or 
Abraham Osborn, Nonlinear Divi­
sion, outlining your requirements. 
Your inquiry will receive prompt 
attention . . . and you will get 
delivery as specified.

Highly developed design tech­

niques achieve high resolution 

and close conformity for your 

unique nonlinear require­

ments.

• trademark* applied for

ACEPOT*
ACÉTRÍM* ACE ELECTRONICS ASSOCIATES, INC.

Dept. ED, 101 Dover St. • Somerville 44, Massachusetts
MOnument 6-4804 Engineering Representatives in Principal Cities

CIRCLE 258 ON READER-SERVICE CARD FOR MORE INFORMATION



1.5 Me to 20 Mc

ELECTRONICS DIVISION

METAL TEXTILE CORP
ROSELLE, NEW JERSEY

Whether it’s heat dissipa-
tion from minute tubes or a TT|M
complex problem of RF inter­

ference involving special ;
structural parts or design, Metex products offer not only wide range 

possibilities but an unbroken record of performance and approvals. 

Practically unlimited by either form or material, Metex engineers wel­

come design problems that require high standards and dependable 

operation.

Unlike many, Metex products carry the full approval of not only 

industry specifications but the entire complement of performance speci­

fications set up by the Armed Forces and the Bureau of Ships. 

Inquiries, together with blueprints, on individual problems of 

vibration control, heat dissipation and RF shielding are always 

welcomed. No obligation. Write today for illustrated bulletin.

cwcl£ 260 
fo’

proved 
and approved

SHIELDING THAT’S

RIGHT



New Literature
Adapter Sleeves 262

‘Extension and Adapter Sleeves for 
eable/connector compatibility ’ is the title 
of a four-page bulletin No. 257 just re­
leased. The illustrated brochure shows that 
a reliable electrical circuit exists and a 
sturdy mechanical connection of the con­
nector of the cable is maintained.

The extension and adapter sleeves are 
fully described and the extension sleeve in­
creases the space available in the backshell 
area of a connector. While the adapter 
sleeves have been designed with a “step-up* 
or “step-down” feature which permits the 
use of the proper AN clamp with any given 
cable and AN connector. Also, the booklet 
includes a valuable chart which gives an 
accurate, scientific method of specifying 
and ordering the exact extension and 
adapter sleeves required; the maximum and 
minimum cable sizes are itemized and AN 
clamps and bushings are shown by number. 
Pacific Automation Products Inc., 1000 Air 
Way, Glendale 1, Calif.

Ultrasonic Test Equipment 263

A folder of 4 pages is devoted to ultra­
sonic test equipment designed to cove r fre­
quency ranges from 6 to 75 me. The opera­
tion. performance and applications of each 
instrument are adequately described. Spe­
cification lists and illustrations are also pro­
vided. The units covered are a wide band 
amplifier, a high power pulse oscillator, a 
preamplifier, and precision attenuators. 
Arenberg Ultrasonic Lab., Inc., 94 Green 
St., Jamaica Plain 30, Mass.

Coils and Armatures 264

Listed in a 4-page folder are a number of 
miniature and subminiature electronic com­
ponents. Each unit is presented xvith a 
photograph and a brief description. Arma­
tures, stators, coils, a slidewire assembly, 
an accelerometer and a precision potenti­
ometer are the components shown. Clifton 
Mfg. Co., Inc., 20 N. Springfield Rd.. Clif­
ton Heights, Pa.

We're looking for a man who can wear a new title...

Numerical Control Engineer
He may be you—a seasoned electro-mechanical engi­
neer who is strong on hydro-electric servo theory, 
transistor electronics, and digital techniques. He xviii 
join a select group that is xvorking on advanced and 
imaginative numerical control projects —such as 
Autonetics' Numill. This all-transistor, tape- 
directed control system for machine tools turns out 
complex tools and prototypes 3 to 20 times faster 
than standard methods. If you are qualified, you oxve 
it to your career to inquire about a position m 
numerical control engineering at Autonetics. 
Write: Mr. A. N. Benning, Dept. 358 ED-61, 9150 
E. Imperial Highxvay, Doxvncy, California.

Autonetics
A DIVISION OF NORTH AMERICAN AVIATION, INC.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE
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Precsior Potentiometers

Time-Rate Indicator 268

266Dispersions for Industry

A-C and D-C Voltmeters 269
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page reprint of article 
Metal Wire For Precision
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reprint includes table showing the 
eristics and specifications of the 
recious metal alloys customarily used

in p(); itiometer winding, as well as graphs 
showi n comparative noise patterns. Sig­
mund Cohn Corp., 121 So. Columbus Ave., 
\It. Vernon, N.Y.

A four-page bulletin, “‘dag’ Dispersions 
lor Industry,” listing 44 colloidal and semi- 
colloidal dispersions of graphite, molyb­
denum. mica, copper and glass has just been 
released. Carriers and dilutents are given 
lor each product, along with typical appli­
cations and important physical data. Ache­
son Colloids Co., Port Huron, Mich.

Demineralization Equipment 267
Improved ion-exchange water purifica­

tion techniques and equipment is discussed 
nid illustrated in an informative, catalog- 
tvpe brochure now available. It describes 

Performance

an all-plastic unit for producing high-purity 
demineralized water by the ion-exchange 
method. These units are available in various 
sizes with a variety of connective fittings.
Enley Prod. Inc., 1236 Broadway, Brook­
lyn 21, N.Y.

Time-Rate indicator, Model 501 is de­
scribed in four-page bulletin No. 501—Feb. 
1957 just released. The instrument, known 
as a 10 me digital type frequency meter is 
also usable for measuring period, time, 
interval, total and ratio.

The illustrated brochure lists the speci­
fications and suggests uses for the instru­
ment. Laboratory for Electronics, Inc., 75 
Pitts Street, Boston 14, Mass.

Data Sheet 875 lists and describes 126 
standard military and commercial models 
of expanded scale a-c and d-c voltmeters. 
Liberally illustrated with photographs and 
dimensional drawings, the four pages also 
contain specifications and an order table. 
Helipot Corp., Newport Beach, Calif.

jewel assemblies
Made under rigid quality-control throughout manufacture. Bird complete jewel 
assemblies come ready to install . . . saving production time . . . eliminating 
rejects ... cutting costs.

Bird jewels are custom mounted to your specifications, by skilled craftsmen. 
All assemblies are thoroughly inspected . . . carefully packaged ... shipped 
to meet critical production schedules.

And the cost — far less than trying to make the same assemblies in your own 
plant — actually only pennies to insure perfect performance for your 
instruments.

Why not discuss the use of jewel bearings or special assemblies with the Bird 
engineering staff — they are always at your service for all types of jewel 
bearing problems — no obligation of course.

For information on Bird Jewel Assemblies write for Bulletin 5.

Over 40 years of serving industry vuith Quality jewel bearings

1 Spruce Street, Waltham 54, Mass.
SAPPHIRE AND GLASS JEWELS, PRECISION GLASS GRINDING, 
JEWEL MOUNTING AND ASSEMBLY, SAPPHIRE STYLII

CIRCLE 270 ON READER-SERVICE CARD FOR MORE INFORMATION
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Miniature Precision
Rotary Selector Switch
Here’s the exceptionally positive action only a multi-leaf 
wiper, button-contact switch can offer—now in the small­
est sizes consistent with the quality and dependability 
required for today’s compact, precision equipment :

• Features solid silver alloy button-type contacts, collector rings, 
and spring suspension leaf-type wiper arms for low contact 
resistance—0.002 ohms.
• Integral lugs and contacts staked in glass-fibre Silicone-laminate 
stators. Lugs cannot turn or loosen. Stator material will not car­
bonize even if severely overheated. Terminations can be made 
mechanically secure before soldering.
• Molded Melamine rotor covering entire contact circle provides 
high voltage breakdown between decks.
• Outstanding moisture, humidity, and salt-spray resistance 
through use of passivated stainless steel, nickel-plated brass, 
Steatite, Nylon, molded Melamine, and Silicone-base glass-fibre 
laminate parts.
• Adjustable stainless steel stops—easily positioned.
• Uniformly high quality—cost-reducing mechanized production 
and assembly.
• Small size—only 1%" square. 1" deep for first deck, only Vg” 
deep for additional decks.

CONDENSED SPECIFICATIONS
Shallcross “Miniature Series’*

POLES PER DECK—1 to 4.
INDEXING (detent)—ll’/4°, 15°, 22’/2°, 30°.

MOUNTING—Single or 2-hole, with non-turn tong.
OPERATING VOLTAGE—to 1500 volts.
BREAKDOWN VOLTAGE—to 4000 volts.
BREAKING CURRENT—5 amp @ 125 V. ac.
CARRYING CURRENT—15 amo. ______________

SHALLCROSS MANUFACTURING COMPANY, 526 Pusey Avenue, Collingdale, Pa.

103
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NEW PHAOSTRON 

EXPANDED SCALE 
AC Voltmeter

Available now from 
distributors in 90V 
to 130V Range, 
AC Rectifier Type 
in all custom 
styles and sizes.

3«6" or 4MT 
rectangular meter

VOLTS

NOW!... all the time-tested

proven Phaostron features

PLUS UP TO TEN TIMES
GREATER READABILITY
for greatly increased 

accuracy!

2W or 3W 
square 
meter

6" 
rectangular 
meter

Phaostron has squeezed down that 
under 90V portion of the scale, 
where you don’t need it, and 
expanded the section where you 
need it most—between 90 and 130V. 
Precisely calibrated 1 volt scale 
increments provide greater reading 
accuracy. Wide frequency range- 
linearity—true rms reading and 
Phaostron craftsman construction.

Phaostron Custom, Panel Meters, with 
expanded scale, 90V to 130V AC rms, 
are available in nine types at your 
Parts Distributor. For special require­
ments for AC or DC expanded scale 
meters, write to Product Development 
Dept, for practical recommendations.

2W 
or JW 
round 
meter PHAOSTRON

All meters available with illuminated 
dial on special order

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH PASADEHA, CALIF.

CIRCLE 272 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Literature
Laboratory Equipment 274

LANCO Apparatus Review No. 7 has 
full-page descriptions of crystal lattice 
models, organic molecular models, Beck­
man pocket pH meters, Thelco ovens, and 
analytical and dispensing balances. Shorter 
treatment is accorded a quantity of other 
laboratory equipment. Photographs illus­
trate all listed items in this 20-page booklet. 
Arthur S. LaPine & Co., 6001 S. Knox Ave., 
Chicago 29, Ill.

Galvanometer Recorder 275

Specifications and features of a two-chan­
nel rectilinear galvanometer recorder are 
c ontained in the six pages of Bulletin No. 
R-502. The detailed coverage includes de­
sign, operation and application informa­
tion. Labeled interior and exterior photo­
graphs illustrate construction features. Pic­
tures and brief descriptions of accessory 
equipment are also provided. Texas Instru­
ments, Inc., Industrial Instrumentation Div., 
P.O. Box 6027, Houston 6, Tex.

I
Welding Controls 276 I ib

Standard-line non-synchronous c< itrol I ax 
for resistance welding, is described in Bui- I 
letin 6408, 12 pages. It shows a variety of I a 
available combinations, lists typical appli. I 
cations, explains use of plug-in control I 
units and ignitron contactors, lists features I 
and provides dimensions of various contac- I |nf, 
tor and control enclosure combinations. I 
General Electric Co., Schenectady 5, NY I' I (AP 

■ obs<

Radiation 277 I■ now
Publication of a brochure describing ra- I Tl 

diation testing of materials, radiation effects I absc 
and damage evaluations, and the institution I Iron 
of an industrial irradiation service in Long I regi 
Island City, New’ York has been announced, I iron 
Information about the use of nuclear radi- I men 
ation in industry and the design and instal- I Tl 
lation of a cobalt facility is also included I mon 
in the illustrated pamphlets. Radiation Ap- I for 
plications Inc., 342 Madison Ave., New I susc 
York 17, N.Y. I insti

I Jerk

General Controls, famous for 25 years 
as a supplier of mechanical and 
electro-mechanical controls for home, 
industry and the military ... 
proudly announces a new product 
of its Potentiometer Division...

PRM 123
Rotary type, single gang, 
1-5/16" dia., bushing 
mounted, sleeve bearing

FEATURES. ..
• Variations from 100 to 50,000 

ohms resistance.
• Standard tolerances ±3% 

resistance, ±0.3% independent 
linearity.

• Exceeds MIL-R-12934.-E-5272A Specs
• Explosion-proof, or dust-tight seals.
• Operating temperatures are

-65° F. to 275° F.
• Special Spec. Models Available.

Write for 1956 Catalog!

Kwa general controls 
POTENTIOMETER DIVISION

Glendale 1, California
Factory branch offices serving all principal cities of the United States and Canada

CIRCLE 273 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fib rgl is Tubing and Sleeving 278

0-page catalog o£ data sheets on flex- 
76 I ib berglas tubing and sleeving is now 

ax )le. Descriptions and detailed specifi- 
I ca are arranged in table form. The cat- 

U I alo plastic binding provides for the addi-
' I tion F extra pages. Bentley, Harris Mfg. 

’ I Co onshohocken, Pa.
T01 ■

res I

ac- I Infrared Monochromator 279

j Y I An Airborne Infrared Monochromator 
I (AIM ) that can be1 installed in a bomber to 
■ observe radiations from other aircraft and 
I missiles is described in Bulletin No. 1256 

77 I now available.
ra- I The AIM is designed to determine the 

ects I absolute spectral distribution of radiation 
tion I from airborne targets in the 1.5-25 micron 
ong I region, to determine the total radiation 
?ed I from targets, and to record these measure- 
adi- I ments on a two channel recorder.
ital- I The illustrated booklet indicates that the 
ded I monochromator is a valuable research tool 
Ap- I for finding aircraft designs that are least 
tew I susceptible to detection by enemy infrared 

I instruments. Servo Corp, of America, 20-20 
I Jericho Turnpike, New Hyde Park, N.Y.

Bridge-Balance Units 280

Features and specifications of a complete 
line of bridge-balance and calibrating units 
are pointed out in Bulletin BBU 2-57. The 
four-page folder offers illustrations and de­
scriptions of seven basic models. B & F 
Instruments, Inc., 4732 N. Broad St., Phila­
delphia 41, Pa.

Rectilinear Recorder 281

Bulletin R-502 introduces a 2-channel 
galvanometer rectilinear recorder. In a sin­
gle page, the main advantages and features 
of the instrument are briefly outlined. 
Photographs show the unit and a sample 
recording. Texas Instruments, Inc., 3609 
Buffalo Speedway, Houston 6, Tex.

Coils and Heaters 282

With text, photographs, charts, and 
graphs, a 12-page booklet describes coils 
and heaters manufactured for electronic 
and lighting applications. The booklet also 
contains illustrations of production facilities 
and processes. Sylvania Electric Products, 
Inc., Tungsten and Chemical Div., To­
wanda, Pa.

MIDGET 

TYPE 

600

eech vhbs "Midget'' model 
I* especially de­
signed for crowd­
ed apparatus or 
portable equip­
ment.

• Solid silver contacts and stainless silver 
alloy wiper arms.

• Rotor hub pinned to shaft prevents un­
authorized tampering and keeps wiper 
arms in perfect adjustment.

STANDARD 

TYPE 

700

• Can be furnished in any practical 
impedance and db. loss per step upon 
request.

• TECH LABS can furnish a unit for every 
purpose.

• Write for bulletin No. 4

Manufacturers of 
Precision Electrical Resistance Instruments 

50 E. Edsall Boulevard

PALISADES PARK, NEW JERSEY
CIRCLE 283 ON READER-SERVICE CARD FOR MORE INFORMATION
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*2 in a series .. .on the new science of CABLE-TRON ICS

shooting for the

Scientists a generation ago saw little chance of an earth-launched flight vehicle 
ever traversing outer space. Today... as a future accomplishment... the aim 
seems "feasible”.
A just announced, gratifying step in this direction is the development of D.R. 
Critical Temperature Cable . . . already helping to fulfill the task of high 
atmospheric rockets. D.R. Critical Temperature Cable, reliably functioning 
between -85° F and + 410° F, lifts the ceiling on cabling limitations and helps 
the engineer or scientist move into "outer space” in his cable specifications.
D.R., "Cable-Tronic” pioneers, are equipped to custom fabricate complex 
electronic cables, in round, flat, hollow center or other unusual designs from 
cable spinning through connectors... breakouts... metal work... fasteners... 
testing and complete systems in prototype or production quantities to your 
specifications or R & D to meet your requirements.

Write for illustrated catalog #197 covering 
CUSTOM ELECTRONIC CABLE

CABLE DIVISION OF

Incorporated,
2950 NO. ONTARIO ST., BURBANK, CALIFORNIA

Cable-Tronics • Electronics • Heavy Duty Engines • Industrial Products
CIRCLE 284 ON READER-SERVICE CARD FOR MORE INFORMATION
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Ideas for Design

tortion and stabilizes the operating point for the

5000

R6:
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C5 Cg: 50 pf, 12 vdew,

C7: 0.003 uf
R]: 1 megohm, 0.5 watt
R2 RlO: 220000 ohms, 

0.5 watt

ohms, logarithmic 
audio taper

Potentiometer, 100,000 
ohms, linear taper 

680 ohms, 0.5 watt 
27 ohms, 0.5 watt 
33 ohms, 0.5 watt

Transistorized Amplifier Design

SHOWN and described here is a three-stage, 
transistor audio amplifier. The amplifier employs 

RCA-2N109 alloy-junction transistors and, when 
driven by a medium-output crystal or ceramic pick­
up and operated from a 9 v supply, is capable of 
delivering 200 mw output at only 10 per cent dis­
tortion. The frequency response is compensated ac­
cording to the Orthophonie recording curve now 
almost universally employed for 45 rpm and other 
long-play recordings. The operating parameters 
used for the 2N109 transistors assure satisfactory 
performance at ambient temperatures up to 50 C.

Circuit Description

The three stages—pre-amplifier, driver, and class 
B output stage—provide ample gain for use with 
crystal or ceramic pickups which deliver open-cir­
cuit output voltages of approximately 1 v, and have 
capacitances in the order of 1000 ppf. Commercial 
pickups of this type usually have hf characteristics 
which partially compensate for the ‘New Ortho­
phonic recording characteristic, and low-frequency 
characteristics which are easily corrected by the use 
of high-resistance terminations. Substantially flat 
frequency response from such pickups is obtained 
by the use of a 1 meg resistor Ri in series with the 
input to the first transistor.

The volume and tone controls for the amplifier are 
placed in the second stage and also serve as bias 
resistors. A log-taper potentiometer is used for the 
volume control in order to reduce the sensitivity of 
the control at low-volume settings. The tone-control 
circuit is designed so that adjustment varies the hf 
roll-off point as well as the amount of hf attenua­
tion. This control is a linear potentiometer.

In order to obtain the highest possible efficiency 
and power output, the output stage is operated un­
der substantially class R. conditions. The driver 
transformer (Ti) has a primary-to-secondary im­
pedance ratio of 3000 to 5000 ohms. Although a

transformer having a higher primary impedance 
would provide more gain, the additional cost of 
such a transformer was considered unjustified be­
cause the available gain is more than adequate for 
the pickup used. Bias voltage for the ouput stage is 
obtained from a tap on the decoupling network for 
the first two stages. The 33-ohm resistor (R9) in the 
common emitter circuit minimizes cross-over dis- 

Rio

• TYPE

TYPE 
?NIO9

TYPE 
¿NIO9

—o 
TO VOICE 

COIL

watt

CRYSTAL 
PICKUP

4700 ohms, 0.5
1500 ohms, 0.5 
Potentiometer,

«3:
R4:
R5:

0.01 uf 
1.0 pf 

0.002 uf 

0.04 uf

Fig. 1. Circuit of the transistor battery-powered phonograph amplifier.

output stage sufficiently to prevent thermal runawaj 
at temperatures up to 50 C.

The output transformer (T2), when connected to 
the speaker voice coil, provides an effective load 
resistance (collector-to-collector) of 550 ohms. This 
transformer should be a high-efficiency t\ pe having 
a de primary resistance as low as is economically 
feasible, because the available undistorted power 
output is reduced in proportion to the square of the

* 1 • • * A A ▼ C 1. I £ tt U 5 1 U I ul Cig

primary impedance 3000 
ohms, secondary im­
pedance (base-to-base) 

5000 ohms

T2: Output Transformer.

Primary impedance (col­
ector-to-collector) 

550 ohms, secondary in- 
pedance to match speak­

er voi ce co i 1
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CMC model 226A

1 me; 100,10,1 kc; 100,10,1 cps

0 to 1 me
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0-1,000,000 cycles per second
0.000001 cps to 100 kc
3 microseconds to 1,000.000 seconds 
0 00001,0.0001,0 001,0.01,01,
1 and 10 seconds; external
1 and 13 cycles of unknown (period)

234567890123
567890123456'

8 9 0 1 2 3 4
3 4 5 6 7 8 9 0 1 2 3 4 1
678901234567

KmHBm 0 12 3 ïw
—7 8 9 0 1 2 3 4 
W 12345678 
MM3 4 5 6 7 8 9 0

K 9 0 1 2 3 4 5 6 
■TO 1 2 3 4 5 6 7 8 
234567890123 
Ll 2345678901 
678901234567 
45678901234

9 012345678

9012345678901234567890123 
4567890123456789012345678! 
2345678901234567890123456 

56789012345678901234567891 
8901234567890123456789012

3456789012345678901234567: 
6789012345678901234567 8^ 

012345678901234567890
9012345678901234567

456789012345678901 
2345678901234567891

'5 67890123456789012 g- 
89012345678901234

34567890123456789 Ol— 
6789012345678901 2 Wl 

01234567890123456
90123456789012345 ( 

456789012345678901
23456789012345678 9 V

5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 1 J 
8901 23456789012345 6WM 

3456789012345678901 —— 
678901234567890123 4MMM| 

0123456789012345678
901234567890123456 /MH 

4567890123456789012

avmg 
iicalh

45678901234567890123456789012345678 
BWLl23456789012345678901234567890123 

234567890123456789012345678901
|7 890123456789012345678901234567

234567890123456789012345678901234567890 
LB 9 0123456789012345678901234567890123456

Complete specifications —! 
available from representative in your area 

or direct from fac tory

t $10.00 plus a by-line for the time it takes you 
ot down your clever design idea. Payment is 
e when the idea is accepted for publication, 
information and an "entry blank" can be ob­

ed by circling 548 on the Reader's Service Card.
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6 /a^o
l0 1 2 3 4 5 
r>4< 6 7 8 9 Or

6 7

012345678901234 5 6 4
90123456789012345678901 21
456789012345678901234567 fl
234567890123456789012345'
5678901234567890123456789

R O n 1 9 1 M R 7 R Q n 1 1
8 9 0 11
U 2 3 4

Secondary Frequency 
Standard 

External Standard 
Input

■W 3 4 5 6
MF 7 8 9 0 1 2 6F1 
■ 5 6 7 8 9 0 1 2 3 4Ss6 
^901234567890 1? 
67890123456789

BRIEF SPECIFICATIONS
Frequency Range
Period Range 
Time Interval Range 
Time Bases

atm er 
of the

APPLICATIONS:
Multi-purpose instrument designed for precise measurement 
of Frequency, Frequency Ratio, Period (1/frequency) 
and Time Interval. Pressure, Velocity, Acceleration, 
Displacement, Flow. RPS, RPM, etc., may also be measured 
with suitable transducers. May be used as a secondary 
frequency standard.

de voltage drop in the primary winding. The ca­
pacitor across the output-transformer primary (C4) 
is used to minimize the "ringing” which tends to 
occur in a class B stage when the output current 
switches from one-half of the circuit to the other. 
The value of this capacitor is not critical and it may 
be made to serve a double purpose by the choice 
of a value which will reduce the effects of any hf 
resonances in the pickup.

produced by 
power levels.

INPUT SIGNAL FRCQUENCY-CPS 

Total harmonic distortion 
plifier at various output

Price $1,100.00
Model 225A—O cps to 100 kc also available. Price $840.

FEATURES:
* Three independent, adjustable trigger level controls 

permitting full rated sensitivity at any voltage level between 
—300 and ¿-300 volts.

* Simplified color-coded controls and direct read-out in kc, 
me, sec or millisec with automatic decimal point indication.

* Small voltage increments ordinarily masked by attenuators 
are easily selected.

* Oscilloscope marker signals facilitate start and stop 
trigger-level adjustment for time interval measurement 
of complex wavsforms.

’ time

WS7?W7iy7
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Circuit Performance

19 East 62nd Street

Fig. 4. Total harmonic
distortion produced by
the amplifier as func­

tion of power output

The over-all frequency response of the system
(including an RCA Stock No. 75476 Crystal Pickup)
is shown in Fig. 2. The drop in high-frequency re­
sponse in the vicinity of 500 cps is due partly to the
decrease in pickup output in this region and partly
to the bypassing effect of the capacitor across the
output-transformer primary. The low-frequency re­
sponse is determined by the time constant of the
pickup capacitance and the terminating resistance
(Ri), and by the characteristics of the driver and
output transformers.

The total harmonic distortion contributed by the
amplifier versus input-signal frequency at various
output-power levels is shown in Fig. 3. Total har­
monic distortion versus power output for different
ambient temperatures is shown in Fig. 4.

The signal-to-noise ratio of the system is in the
order of 55 to 60 db. The total current drawn by
the amplifier from a 9 v battery versus power out-
put at an ambient temperature of 25 C is shown in
Fig. 5. At the maximum rated output of 200 mw the
current drain for sinusoidal signal waveforms is
approximately 41 ma, representing a power con-
sumption of 0.639 w. At normal listening levels for

An all time high, both in papers presented, and in number of exhibits,
has been reported by the management of this year’s WE SCON.

Once again (August 1 issue) Electronic Design will cover design
progress at WE SCON from the standpoint of the practical, working

engineer.
If you would like an opportunity to publish your own practical

design ideas, achievements, etc., not to a few, but to all of your
25,000 fellow engineer subscribers, be sure to look for us at the

show. Our editors will be on hand to meet and talk to you.

Fig. 5. Total current
drawn by the am-

a HAYDEN publication
New York 21, N. Y.

plifier as a function
of power output.
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193 > ’4 
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400 V
193 x ’4
233 x y.
312 x y.
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Mechanical Properties
MIL C-25A
Temperature Immersion

®sei ¡on of suit
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27OOO 
OHMS 

—|(—'AAAA- 

O.OI
TYPE

2NI09/

V Smaller than MIL-C-25 A
yt Full rating to 125 C

Metal enclosed hermetically sealed
Excellent stability with life

of the first two stages; 2. a change in the 
। lit for the output stage so that the driver 
ner center tap is connected to a suitable 

a voltage divider directly across the 9 v 
istead of a tap on the decoupling network.

speech and music (approximately 50 mw) the ampli­
fier draws only about 22 ma, representing a power 
consumption of 0.198 w. The amplifier will operate 
satisfactorily, although with reduced output, at re­
duced battery voltage. The total battery drain will, 
of course, depend upon the current drawn by the 
turntable motor. A typical 45 rpm, 6 v motor draws 
30 ma.

GOOD-ALL ELECTRIC MFG. CO. OGALLALA, NEBRASKA
A leading manufacturer of Tubular and Ceramic Disc Capacitors

Fig. 6. Alternative in­
put circuit for use 
with pickups having 
flat frequency-re­
sponse characteristics.

The low-frequency response of the amplifier may 
be improved by the addition of the 220.000 ohm re­
sistor (Rlo) and 0.003 usee capacitor (C7) shown 
connected by dashed lines across the second tran­
sistor in Fig. 1.

The amplifier can readily be modified for opera­
ron at ambient temperatures above 50 C by a re­
duction in the base-to-emitter forward bias of each 
'tdge. he reduction should be at the rate of 0.002 
v for each degree by which the desired operating 
temper iture exceeds 50 C, and may be obtained by

Good-AH Types 616 and 617 were developed in anticipation of the new specifications on 
film dielectric capacitors now being prepared by various military agencies.

SPECIFICATIONS

V Low voltage range for transistors
V Available to close tolerances
V 500-hour accelerated life test
V Mylar* dielectric • Inherently high IR

Insulation Resistance — See curve below for typical 
performance.
Life Test — 500 hours at 125°C and 125% of rated 
voltage
Long Term Stability—Extensive testing indicates 
capacitance change is less than 1% after 5000 hours 
operation at rated voltage and 125°C

If the amplifier is to be used w ith a pickup which 
faithfully follows the recording characteristic, cor­
rection for the “New Orthophonic” recording char­
acteristic may be obtained without an appreciable 
reduction in over-all gain by the use of the alterna­
tive input circuit shown in Fig. 6. The value of Ri 
will depend on the pickup capacitance and should 
be selected so that the time constant, Ri Cc, is 75 
usee. When this alternative input circuit is used, the 
functions of the volume and tone controls in Fig. 1 
should he reversed in order to minimize changes in 
over-all frequency response with changes in the set­
ting of the volume control. In this case the 100,000 
ohm potentiometer should have a logarithmic audio 616 (One Lead Grounded to Case)

100 V 200 V 400 V
Mfd.
.001 ........ 173 x% .........173x% 193x’X*
.0047 ......... 173 x % . 193 x %....... 233 x ’X*
.01 ................193x’X* .233 x % .312x^1
.047 .. .312 x ’X» -312 x ’X» -400 x 1%

1 400 x 34 -400 x % -562 x 1 V,

SPACE CONSCIOUS ENGINEER
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HIGH TEMPERATURE 
SOLDER SEAL —

CERAMIC TUBE

HOT-MOLDED 
INSULATION

MOLDED RESISTANCE 
ELEMENT

the A-B hot-molded 
composition resistor...

HERMETICALLY SEALED /

an ideal 
result...

Low Speed Indicator
Present tachometers work effectively only for 

comparatively high revolution speeds. When check­
ing extreme speeds, only measurements over a pro­
longed time interval are presently used. The design 
described here bridges the gap between the stand­
ard types of tachometers and the motions measured 
by timing only.

Problem Solution

This design makes effective use of a mercury 
pulse switch (U.S. Patent #2,687,453). The essential 
element of the device is shown in the photo.

The glass element contains a drop of mercury. 
When the cartridge rotates, the mercury fall past 
the two electrodes, establishing intermediate con­
tact only and passing past the electrodes into the

MERCURY PULSE SWITCH

nei 
ch

• Here’s a line of composition resistors that assures 
you virtually ideal characteristics plus complete 
freedom from catastrophic failures. Because of their 
ceramic enclosure and high temperature hermetic 
end seals, these hot-molded composition resistors are 
unaffected by humidity and moisture. Furthermore, 
they have an extremely low noise level. All micro- 
phonic noise, occasionally encountered in composi­
tion resistors due to shock and vibration, has been 
eliminated. Their unusual rugged construction, and

uniformity of size and configuration make these 
resistors ideal for mechanical handling.

Special techniques have made it practical to in­
crease the operating temperatures beyond the rating 
heretofore considered “good practice.” The Type ES, 
1 watt resistor can be operated safely at 165° C with­
out load; the Type TS at 110° C under the same 
conditions. Available in tolerances of 2% and 5%; 
in resistance values from 2.7 ohms up.

CONTACT 
TO 

ROTARY 
ELEMENT C^iridqe

Write for Technical Data

Allen-Bradley Co., 1344 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont.

AMMETEF^^)

Ô

D.C. VOLTS

HIGH VOLTAGE

tern 
roor 
kit i 
men 
cals 
anoi 
min

F 
ink ’ 

wat< 
and 
tain: 
tray 
tain, 
$40. 
rate 
Xan 
Mor

Allen-Bradley Hermetically 

Sealed, Hot-Molded 

Composition Resistors, Type TS 

( Vs watt) and Type ES ( 1 watt)

RADIO
AL

ELECTRONI

QliailTV

N-BRA
AND TELEV ION COMPONENTS

HIGH RESISTANCE

HIGH CAPACITY

Schematic of Low Speed Indicator
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Mercury Pulse Switch
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panels or nameplates can be produced in less 
0 minutes with the do-it-yourself kit. The kit is 
•Hy useful for “crash'' programs, research & 
pment departments, and for experimental work 
savings in time and cost are equally important

CBS-HYTRON
Semiconductor Operations, Lowell, Mass.
A Division of Columbia Broadcasting System, Inc

nc coi ductive part of the tube. Hence every 180 
f revolutions a contact between the electrodes 

i, ablished. According to the schematic diagram 
ti ontact is used for charging a large capacitor. 
I lischarge of the capacity takes place through 
a i-resistance ammeter.

\ th the discharge rate essentially uniform, the1 
rd( of indication stays in a direct relation to the 
ch ung rate of the condenser; hence it is a func- 
tioi 4 the de voltage impressed and the number of 
discharges (which are in direct relation to speed). 
Di ilrwin J. Saxl, Chief Engineer, Tensitron, Inc., 
Harvard, Mass.

A “do-it-yourself” ‘Fotofoil’ kit solves short-run 
problems for nameplates, panels, schematics and 
templates. Using the equipment shown, no dark­
room or photographic equipment is required. The 
kit is especially designed for research and develop­
ment departments. It contains all necessary chemi 
cals and equipment to produce top quality etched, 
anodized nameplates and panels in about seven 
minutes.

Fotofoil is a metal, coated with a light sensitive 
ink which, after processing, becomes alkali, acid and 
waterproof. It is available in a wide variety of colors 
and in standard thicknesses from .003. The kit con­
tains a photo lamp, print frame, three porcelain 
trays, chemicals, Triac adhesive in pressurized con­
tainer, and 10 sheets of Fotofoil, at a cost of about 
$40. Fotofoil and chemicals can be purchased sepa­
rately. The kits are available from Miller Dial & 
Name Plate Co., 4400 N. Temple City Blvd., El

10-Minute Etching and 
Anodizing Process

CBS AUTOMATIC DIODE TESTER. Panels (top to 
bottom) are for: sensing detector • one-volt reverse power 
supply • bridge testing networks (3) • relay switching circuits 
for electrical tests (pass and reject counters) • reverse polarity 
indicator (reject counter) • continuity tester (pass and 
reject counters) • reverse and relay power supplies.

NO METERS ON THIS PRECISION TEST STATION 

. . . only electrical counters? That’s right and there is 
a very good reason. This crystal diode tester is auto­
mated and meters could not keep pace with its speed, 
up to 1500 diodes an hour.

Matched to CBS-Hytron’s completely mechanized 
diode production, the versatile unit tests the output 
of six integrated machines. Its five positions check 
continuity, accidentally reversed polarity, and a 
variety of electrical measurements. Accuracy, with 
the element of human error eliminated, surpasses that 
of manual testing and assures you of a minimum of 
line rejects.

You can depend upon this modern equipment to put 
your crystal diode quality control on CBS-Hytron’s 
production line . . . and to double-check for you the 
quality built-in by CBS automation. Take advantage of 
Advanced-Engineering like this. Specify CBS glass 
diodes for uniform . . . dependable . . . automatically 
controlled quality.

»ei'
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In our first presentation, October 1952, Electronic Design 
stated this publishing policy:

“To promote the progress of the electronic manufacturing 
industry by serving the key technical function—design.
To make the electronic designers’ task easier, more efficient, 
and more productive.
To provide a central source of electrical information pre­
selected and concisely presented for convenient readership 
and use.
To encourage two-way communication between electronic 
designer and manufacturer.
Now, almost five years later, Electronic Design, alone among 

all other electronic publications, remains unchanged in policy, 
in concept, and in its pledge to both reader and advertiser.

T. Richard Gascoigne
James S. Mulholland, Jr.

—co-publishers

a HAYDEN publication 
New York • Chicago Los Angeles
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Stocked and sold by leading industrial distributors everywhere

was v. 
Sperry 
the orr

tten by John Trinkaus, Standards Engineer at 
yroscope Company. We apologize sincerely for 
ion of a byline.

Correction
Purer ise Specifications for Pulse-Forming Networks, 

Publish d in the April 15 issue of ELECTRONIC DESIGN
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Lubrication Seals
use of motors anil mechanical drives under 
emperature extremes, particularly in aircraft, 
up some important properties of felt. Prelu- 

•d and sealed bearings and drives under ex­
conditions places a severe burden on lubri-

catii . materials used.
I is unaffected by temperature changes from 

_60 F to 212 F. Above 212 F the wool loses its 
hvdi'>scopic moisture and becomes somewhat harsh 
to the touch. In tests at the National Bureau of 
Standards, felt used for prelubricating ball bearings 
in aircraft accessories was subjected to tests run at 
325 F and at 10,000 rpm. Only after operating over 
1,000 boms did the wool become charred. When 
cooled down, the felt resumed its natural feel. Also, 
felt has stood over 30 days at 250 F of dry heat 
without materially weakening its structure.

Specially treated felt seals for prelubricating ball 
bearings, cut to user specifications, are available 
from the Felters Co., Felt Products Div., 210 South 
St.. Boston 11, Mass. These are designed for insert­
ing in a metal stamping where it is possible to 
achieve an economical construction utilizing the 
spring effect of the steel casings to hold the seal in 
place.

Cut Felt Seal

If you’re miniaturizing . you’ll save space, time and
money with Allen Minicaps and Minisets (#o thru #3 dia.)

These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They’re made frotff Allenoy special 
alloy steel — so strong that you can 
safely specify fewer screws or smaller 
sizes.

Suggested Application of Felt 
for Use in Metal Stamping Seals 

‘or Pre-Lubricating Ball Bearings

Allen Minicaps and Minisets are tiny, 
but very tough! — true Allens, with 
deep, clean, strong sockets and uni­
form Class 3A threads. Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap­
pearance. Minisets have the improved 

small-cup Alienpoint that drives 
deeper and holds tighter.
Because sockets ate uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly.
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from Vs" through 16*, and Miniset 
lengths from Vie* through 14*. Also 
standard in stainless steel. Your In­
dustrial Distributor has them now. 
He’ll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples.

Use Minicaps 
wherever you 
able fastening 
assemblies:

and Minisets 
need depend­
in very small

TV, radio and telephone equip­
ment • Guided missiles, rockets 
• Panel meters • Electro-me­
chanical devices and servo-sys­
tems • Computers • Control and 
operating mechanisms for relays 
• Cameras • Instruments
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[ ft BJJ BkB MANUFACTURING COMPANY
B^B Hartford 2, Connecticut, U.S.A. bLIEn
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Report Briefs

For former users

of Western Electric

Polar Relays foil!

of transistors
discussion of the possible reason for the

New Series PTW Polar Relay replaces WE255A
and costs less!

mac

mat«
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Since Western Electric announced their polar 
relays are no longer available, many relay users 
have been looking for a suitable replacement.

Look no longer! Automatic Electric’s new PTW 
Polarized Relay is the complete equivalent 
of WE 255A relays in data transmission 
circuits. And the PTW series offers outstanding 
advantages over the relays you have been using.

group 
some

discovered. An approxi- 
the measurements of the 
presented, together with

More good news—we can supply PTW series 
in practically any quantity—and. on short notice. If 
you’d like a complete briefing before you order, 
write for Circular 1821. Automatic Electric 
Sales Corporation, 1033 West Van Buren Street, 
Chicago 7. In Canada: Automatic Electric Sales 
(Canada) Ltd., Toronto. Offices in principal cities.

discrepancy between the theoretical and empirical 
relations. In addition, it is shown that for this group 
of transistors, the low-frequency circuit parameters 
may be expressed as functions of but two basic 
physical quantities. PB 123988 Variability of some 
characteristics of a group of fused-junction tran­
sistors, G. H. Scithers, Stanford University Elec­
tronics Research Lab., Stanford, Calif. L.C. Wash­
ington 25, D.C. Sept. 1955. 34 pp. Mi $3.00, ph $6.30

Fused-Junction Transistors

An investigation of certain of the physical char­
acteristics of transistors, derived from measurements 
of a group of 100 fused-junction transistors is made 
for the purpose of determining the empirical rela­
tions that exist among them. Significant departure 
from the theoretical relations derived from th( one-
dimensional transistor i 
mate relation based on

ELECTRONIC DESIGN • June 15
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Status of Noise Analysis

This report deals largely with investigation of 
discrete oscillations and excess noise noted in a low 
voltage1 beam tube employing an axial focusing 
magnetic field. A diagram of the experimental tube 
used thus far for most of the noise studies is here 
reproduced. PB 123057 Interaction of electrons and 
R-F fields. Current Status of the Noise Analysis, 
Technical Report No. 4, J. C. Twombly. Colorado 
Eng. Experiment Station, Boulder, Colo., July 1955, 
Library of Congress, Washington 25, D.C., 52 pp, 
Microfilm $3.60, Photostat $9.30.

Lower cost, for one thing. Less maintenance, 
for another. A new concept of relay design assures 
adjustments that stay put practically forever. 
It’s small . . . fast . . . sensitive. Adaptable 
for new or existing installations. Transistor Amplifier Design

A method was devised for design of a multistage 
wideband transistor incorporating constant resist­
ance ladder networks in the external feedback path. 
The method allows synthesis of the feedback am­
plifier without use of equivalent circuits for the 
transistors. This is accomplished by approximating 
the measured amplifier gain function without feed­
back with a rational function of frequency, then 
applying unilateral feedback theory in design of the 
feedback path. Interaction effects are eliminated by 
use of constant resistance ladder networks in the 
feedback path. Among other advantages the 
method is said to considerably reduce design tim> 
through use of equipment such as a complex pline 
analyzer or Spirule, and applying root loci tech­
niques. PB 121556, Transistor Feedback A> 
Design, G. L. Benning, University of Cal fornix 
OTS, U. S. Department of Commerce, V as: igton 
25, D.C. Oct. 1955. 29 pp. $.75.

A member of the General Telephone System- \ ?
One of America’s great communications systems \y*Tt,y

AUTOMATIC
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ELECTRICAL
CONNECTOR

TRADE-MARK

SIDNEY, NEW YORK
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program, behavior of ferrite materials, coil 
d core losses. Part 4 illustrates a few appli- 
>f ferrite materials to transformers which 
nore than 1 kw of rf energy and to other 
g devices which also handle large amounts

PB 124088, Principles of design for minia­
broadhand, high power B.F transformers, 
ander, D. Cherry, W. Jakubowski and 
, Sierra Electronic Corporation, San Car-

LC. Washington 25, D. C. 182 pp. Mi 
$28.80.

For long life under extreme conditions 
of shock, vibration, corrosion, 

humidity and temperature

2 ounce copper on one or two sides 
Standard Sheet: 34" x 34"

210 HAYWARD ROAD, WEST ACTON, MASS.
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Design of RF Transformers

Part 1 of the report deals with theory of equiva- 
ent circuits, element calculations, and transformer 
terminology. Part 2 deals with transformer design, 
"ith examples covering two frequency ranges. Part 
3 describes physical studies made in conjunction

Copper Clcui -
• Easily etched using conventional methods
• Con be cold or hot punched
• Readily soldered with low melt alloys
• Offers high impact strength and good tensile strength
• Especially suited for applications requiring strain and excessive abuse,
• Bonding of copper to Rexolite is strong to withstand mechanical 

abuse in fabrication and usage

3NIC DESIGN • June 15, 1957

ma pattern measurements for the 580-600 
•ot array antenna were made on a section of 
obee rocket. Measurements were made in 
icipal planes through the center of each slot, 
ements of the transmission loss and phase 
eristics of the 3-slot array antenna feed 
were made. Transmission loss was found to 
db, ±0.2 db per section, and the relative 

difference at the output of each section was

Export Sales and Service Bendix International Division, 205 East 42nd St., New York 17, N. Y.
FACTORY BRANCH OFFICES: ,

117 E. Providencia Ave., Burbank Calif • Paterson Building, 1803* Mack Ave , Detroit 24, Mich. • 545 Cedar Lane, leaneck N. J. • 59C6 North Port Washington Rd., Milwaukee 17, Wise 
Hulnnn Building 12n W Secono St. Dayton 2, Ohio • 2608 Inwond Road, Dallas 19, Texas • 8425 First Ave, South, Seattle 8, Washington • 1701 K Street, N.W., Washington 6, D. U
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in established AN contact arrangements. 
Shell components are thick sectioned high­
grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized 
for protection against corrosion.

It vi ill pay you to remember that for

±ijCOPPER CLAD REXOLITE
L” *7 for

PRINTED CIRCUITS
COMBINES THE EXCELLENT ELECTRICAL AND CHEMICAL PROPERTIES OF 
REXOLITE 2200 IN AN EASILY ETCHED MATERIAL

Evaluation of Low-Dielectric

A glass composition called 6-6-4 glass was de­
veloped which has better electrical properties than 
the standard “E” (for electrical) glass when used in 
glass-fabric-base plastic laminates. Fabric woven 
irorn yarns of the new glass fibers is called a low- 
dielectric glass fabric. In this research, comparative 
tests were run on laminates reinforced with fabric 
made with the new fibers and with the “E’ fibers. 
Data showed that laminates made with the low- 
dielectric fabric were superior in electrical proper­
ties but inferior in strength and elastic properties. 
PB 121859 Evaluation of Low-Dielectric Glass Fab­
ric, F. Werren and B. G. Heebink, Forest Products 

i Laboratory, Forest Service, U. S. Department of 
Agriculture, OTS, U. S. Department of Commerce, 
Washington 25, D.C. Oct. 1956. 24 pp. $.75.

Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo­
rates sealing gaskets at all mating joints.

W-Type Bendix* Connectors also incor­
porate standard Scinflex resilient inserts

touiK- to be not greater than ±2 degrees. Voltage 
standing wave ratio measurements were taken on 
each dot and its associated feed harness, as well as 
on the complete 3-slot array. PB 123163 Perform­
ance of the 580-600 megacycle slot antenna for the 
{erobec rocket, Howard J. Jackson, Harold D. 
Smith and Cecil C. Post, New Mexico College of 
Agric ulture and Mechanic Arts, Physical Science 
Laboratory, State College, New Mex. LC. Washing­
ton 25, D.C. Feb. 1956. 20 pp. Microfilm $2.40, 
photostat $3.30.

’ to .125"
Wüte fai Cwtpleie 7eduucal ^báta
ELECTRONICS DIVISION

the really tough jobs, where ordinary 
electrical connectors just won t do, be sure 
to specify the W-Type Connector.

Complete specifications and details on 
request.



NEW!
filier

ACTUAL SIZE

up to 250 K

PRECISION 
POTENTIOMETERS

Now You Can specify a Waters pot for miniaturized designs 
that require potentiometers up to 25OK. In the reliability-proved 
construction of the AP-V5, these new, higher values give you:

• Resistances — 10 ohms to 250 kilohms
• Ganging — up to four units
• Three mounting styles — plain-bushing, 

split-bushing, or servo
• Three terminal styles — radial, axial, or wire-lead
• Automation models — for printed circuits

General specifications: Centerless-ground, stainless-steel shaft can 
be sealed with O-ring; gold-plated, fork-type terminals standard; 2% 
standard linearity for 50K and above — 5% for lower values; tem­
perature range —55 to + 105C, to 125C on order; 2 watts at 80C; 
anodized aluminum body V2" diameter X Vi" long — Vs" long for 
100K and 250K; corrosion-resistant-alloy bushing; ail electrical con­
nections spot-welded or soldered; furnished with stops or for 
continuous rotation. Write for data sheet on these dependable ¥2” 

potentiometers.

Complete new family of 
== Waters precision potentiometers =

UI A T r D 0 MANUFACTURING, incVV U I I1 K Wayland, Massachusetts ■ ■ ■ ■ ■ Iki I ■ Mail address PO Box 368 So Sudbury Mas;

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES

MFG. INC
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Electric Trigger Circuits
Patent No. 2,764,688. IL Grayson et al (As­
signed to International Standard Electric 
Corp.)

There are many uses for trigger circuits 
although they find their more common uses 
in counting circuits and pulse amplifiers. 
Trigger circuits have two conditions of sta­
bility and are triggered from one condition 
to the other upon application of a trigger­
ing pulse. The circuit of the patent is a 
transistor crystal triode amplifier. The tran­
sistor is a power gain type although transis­
tors of the current gain type, which also 
have a power gain, may be used.

The transistor 1 of the circuit has the 
usual base 2, emitter 3 and collector 4 elec­
trodes. An oscillator 13 of any suitable kind 
is coupled to the emitter 3 through a trans­
former 10 and current limiting resistor 9. 
The frequency of this ac source should be 
considerably higher than the trigger circuit 
frequency and a relationship of 1 me to 10 
kc is set forth as a suitable frequency rela­
tionship. The control pulse for the circuit 
is applied at the input terminal 12 across a 
resistor 11 of relatively high value. The 
collector circuit includes a load resistor 17, 
and the primary winding of a transformer 5 
having its secondary connected across the 
resistor 11 through a rectifier 14. Proper 
potentials are applied to the electrodes from 
a source of potential 6.

So long as a trigger pulse is not applied 
at the input terminal 12, the transistor is at 

A.C.
Source

its blocked or “off” condition. Upon the ap­
plication of a positive pulse to the terminal 
12, the transistor is triggered to “on” condi­
tion and conducts. The high frequeues cur- 
rent now flows in the emitter circuit and is 
amplified in the collector circuit. A short 
trigger pulse will accomplish this and hold 
the transistor in its conducting condition 
through the feedback provided by the 
transformer 5. In order to restore the tran­
sistor 1 to its “oft” or non-conducting con­
dition, a negative pulse of relatively short 
duration is supplied to the input terminal 
12. The transistor remains in its non-con­
ducting or “off” condition until the next 
positive input pulse is applied. The output 
signal may be taken from any suitable point 
such as an output terminal 16 in the col­
lector circuit.

The circuit may be somewhat uncertain 
in operation if there is sufficient variation 
in the amplitude of the high frequency cur­
rent. The transistor may be triggered to 
“on” condition if this current becomes too 
great. Operation of the circuit may be made 
by using a rectifier 18 between the emitter 
3 and the input terminal 12 and a capacitor 
connected across the current limiting resis­
tor 9. Several modified circuits are illus­
trated in the patent which operate substan­
tially in the manner described. One such 
modified circuit uses the transistor not only 
as an amplifier but also as an element of 
the high frequency oscillator.

—8
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I Distributed Amplifiers
I pai, No. 2,778,888. E. H. Bradley. (As- 
I 4m. to Melpar, Inc.)

distributed amplifier described uses
I f md a second phase delay transmis- 

ap- I 4oi ' each terminated in its characteris- 
linal I tic i' edance. Pairs of vacuum tubes, each 
>ndi- I p dr insisting of a first and a second tube 
cur- I are < imected to the transmission lines as 
id is ■ will described. These tubes usually have 
>hort I sufficient capacitive feed-back between 
hold I anode and grid such that unstable opera- 
ition I tion it suits when amplifying at ultra high 

the M frequencies. The anodes of the first tubes 
tran- I of each pair are connected to distributed 
con- I points along the first transmission line and 
short I the control grids of these tubes are con- 
ninal I nected to a point of fixed ac reference po- 
-con- I tential. A positive potential applied to the 
next I first transmission line supplies the potential 
itput I tor the anodes of the first tubes. A load 
point I impedance is provided between the cathode 

col- I >f these tubes and the same point of fixed
I reference potential. The control grid of each 

rtain I of the second tubes of each pair is con­
ation I nected to like distributed points along the 
' cur- I second transmission line. The anode or 
id to I cathode of each second tube is also con- 
s too I nected to the point of reference potential, 

made ■________________________________________  

and the other electrode is connected to the 
cathode of the first tube of its pair. The in­
put signal is applied to one of the transmis­
sion lines and the output signal is derived 
from one or both of the transmission lines.

Magnetic Gating Circuit For Controlling A 
Plurality of Loads

Patent No. 2,774,956. Theodore H. Bonn. 
(Assigned to Sperry Rand Corporation)

A new system of magnetic gating is dis­
closed for controlling spaced power pulses 
from a suitable source to two different 
loads. Two magnetic amplifiers are shunted 
across the one load and is in series with 
both the second load and the source of 
power pulses and controls the flow of cur­
rent from the source to the loads. Each of 
the magnetic amplifiers have a control 
winding and a power winding with the 
power windings being connected to the 
pulse source and to the loads so that they 
determine the flow of current to the loads. 
Each control winding is energized by a sig­
nal source during the spaces between the 
power pulses.

riitter 
icitor 
resis- 
illus- 
>stan- 
such 
only

nt of

* Portable .. . Versatile ...

for temperature 
testing up to

600° F.

Statham
MODEL

TC-4
TEMPERATURE 
TEST CHAMBER

For ambient temperature tests in the 
LABORATORY or on the PRODUCTION 
LINE, the Model TC-4 Temperature Test 
Chamber is ideal. The wide operating 
range of the Model TC-4 Test Chamber, 
from -75°F to +600°F, affords great 
versatility in testing applications. 
Interchangeable extra trays may 
be ordered for greater convenience 
and elimination of loading delays.

RANCF: -75 Fto +600 F.
HEATER: Two 750 watt finned strip 
heaters.
COOLANT: Dry ice, 15 lbs. capacity. 
CONTROL: Adjustable thermostat and 
selectable heat inputs.
LOAD CAPACITY: 600 cubic inches of 
test materials.
POWER: 115V, 15 amp , 50 60 cycle. 
OVERALL SIZE: 48" x 16^2" X 12". 
WEIGHT: 62 V2 lbs.

$700.00
F.O.B.
LOS ANGELES

Statham
DEVELOPMENT CORPORATION
12411 W. Olympic Blvd. 
Los Angeles 64, California
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ZERO minus 17seconds

ZERO!

17 seconds flat!
36 MINIATURE SOLDERLESS 
TAPER PIN CONNECTIONS

Never before have so many wire connections been possible in so little time1 
New miniature soiderless taper pm design provides speedy dependable wire 
connection between wire and connector terminals. Spring pressure on pm effects 
a tight friction grip which can’t disengage—until desired Connector bodies are 
sturdy melamine, diallyl phthalate (blue) or alkyd molding compounds for top 
electro mechanical performance. Meets or surpasses MIL Q 5923B and MIL C 
8384 specifications; 100% inspection and testing 
Miniature connectors available in:
Draw pull . Screw Lock* Hex. For use with AMP "37 taper receptacles

Pat No 2,7hl,lD8 additional patents eendlnp

Your specific inquiries will be given prompt attention
U.S. COMPONENTS, INC.

associated with U. S. Tool Sr Mfg. ('<>., Inc.
454 E. 148 Street • New York 55, N Y. • CYpress 2-6525 

U.S. C. .CONNECTION PERFECTION

117
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HIGH

resistors. AA-5423

118

For the full story on Victoreen 
deposited carbon or Hi-Meg 

resistors, write for your free 
copy of Form 3025A.

It’s just part o\the Victoreen story . .

STABILITY
RESISTORS

High stability, exceptional accuracy and performance that easily 
exceeds the normal electrical specifications of MIL 10509C—even in 
high ambients to 300°C where more than normal life expectancy is re­
quired. That’s the story, in brief, of Victoreen deposited carbon resistors.

Hi-Meg resistors have a car­
bon-coated glass rod element, the 
ends of which are banded with 
silver for best electrical contact.

Hi-Meg resistors are vacuum- 
sealed in a glass envelope treated 
with special silicone varnish to 
keep envelope moisture-free.

For the ultimate in accuracy, 
stability and long-time perform­
ance, specify Victoreen precision

The ïc toreen Instrument Company
Components Division

5806 Hough Avenue, Cleveland 3, Ohio 
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Patents
R-F Pulsed Amplifier
Patent No. 2,755,379, N. W. Hancock. (As­
signed to Collins Radio Company)

High power amplifier tubes are used 
which have a peak power output of as much 
as eight megawatts. Such tubes require the 
application of a negative bias in the neigh­
borhood of 10,000 v in order to cut it off. 
Another difficulty in control of these tubes 
is that the grid current may be as high as 10 
amps. The diagrammatic circuit illustrated 
shows a circuit which supplies the high 
negative voltage necessary for cut-off of the 
amplifier but does not supply the grid cur­
rent which flows during conduction.

The negative bias grid potential for cut­
off of the high power tube 70 is secured 
from a power supply 11 which can be rela­
tively small. This power supply may be a 
full wave rectifier including a transformer, 
a pair of diodes and filter. A thyratron is in 
parallel with the power supply and is non- 
conductive. When the thyratron is con- 
cut-off. A trigger pulse 73 renders the thy­
ratron conductive and substantially short- 
circuits the power supply. This removes the 

bias from the power tube and it bee mes 
conductive. When the thyratron is con­
ducting it provides, in conjunction with the 
operating bias tube 14 and resistor Rl} a 
current path for the grid current of the am­
plifier.

A variable impedance 75 is included in 
the circuit between the plate of the thyra­
tron V12 and the power supply. This vari­
able impedance may be a discharge tube 
having a grid which is controlled by a trig­
ger circuit 16. When a trigger pulse 73 is 
applied to the control grid of the thyratron, 
the same control pulse is applied to the trig­
ger circuit which generates a negative pulse 
and biases the variable impedance tube 75 
to its high impedance value. This substan­
tially limits current from the power supply 
through the thyratron when the amplifier is 
conducting. When the amplifier is not con­
ducting, a grid circuit is provided by the 
diode VI, impedance 75, the power supply 
and resistance R2 provided by the water 
path which is used to cool the grid of the 
amplifier. The operating bias 14 for the 
grid of the amplifier may be secured by
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Special Capacitors?
E-P offers long experience 

in meeting unusual needs
If there’s a way to supply the capacitor you 
need, we’ll find it without delay. ELECTRON 
PRODUCTS designs and manufactures capac­
itors of extra-small size, high insulation resist­
ance, or odd configuration. We make units with 
special voltage, temperature and/or frequency 
characteristics—to any quality requirements and 
meeting pertinent phases of latest Mil. Specs.
You’ll find us organized for fast sample service. 
Samples are designed for immediate produc­
tion, hence we can produce as fast as in­
coming materials will permit. You’ll find, too, 
we take great pains to keep deliveries prompt.
Write us your needs. Catalogue of standard 
capacitors on request.

Electron Products Co

430 No. Halstead Ave., Pasadena, Calif.
Electrostatic capacitors — Kraft paper. Mylar, polysty 
rene. Teflon, metallized paper & metallized Mylar 
dielectrics.
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using a discharge tube and resistor Rl. This 
impedance controls the operating point of 
tie amplifier during conduction. By control­
ling the bias on its grid the shape of the 
output wave may be altered.

A trigger pulse to cut-off the amplifier is 
derived by differentiating the potential 
across the resistor Rl through the capacitor 
C2 and a resistor (not shown) which is ap-

plied to the trigger circuit and a positive 
potential is developed which is applied to 
the control grid of the variable impedance 
15 so that it is restored to its low impedance 
condition and the thyratron is extinguished. 
The high negative potential of the power 
supply is then applied to the control grid 
of the power amplifier 10 to cut off this 
tube.

MAGNETIC AMPLIFIERS
for printed circuit boards

• Small “mag amps“ for low power requirements.
• Toroidal transformers for modulator and demodulator circuits 

can provide zero phase shift and extremely low pickup.
• High temperature plastic molded cases, hermetically sealed.
• Meets Mil-E-5272A and Mil-T-27

ELEC ONIC DESIGN • June 15, 1957

Model 527 Model 535Model 398A Model 536

These production units are immediately available.

RATINGS
MAGNETIC AMPLIFIERS TRANSFORMER 

Modulator A 
DemodulatorTorque Driver Motor Driver Regulated 

Pow. Supply
Supply Voltage 50 volts, 400 cps 115 volts, 400 cps 67 volts, 400 cps 20 microvolt (min.)

Output Voltage 
AC or DC ±45 volts ±110 volts ±62 volts As Required

Output Current 20 milliamperes inO milliamperes 320 milliamperes
10 milliamperes 

(approx.)

Control Current 0.8 milliamperes 6 milliamperes 10 milliamperes

Input Resistance 15 K ohms
1 K (Transistor 

Drive)
1 K (Transistor 

Drive)
400 K ohms 

(400 cps) max.

Size
0.95"x 1.12"x 

187" high
1:59" OD X W 

high
11/4" 00 X 1" 

high
1.06" 0D X 47" 

high

Weight__________ 1.8 oz. 3.1 oz. 1.9 oz. 0.51 z.

ARNOLD MAGNETICS CORP.
1613 West Jefferson Blvd., Los Angeles, Calif. • REpublic 1-634^
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RIGHT!
KINNEY SPANS THE WHOLE SUBJECT 
OF HIGH VACUUM . . .
The heart of any High Vacuum 
System is obviously—the Pump. 
It is certainly true that the per­
formance you can expect from 
your system is circumscribed by 
the capabilities of the pump you 
select. With the most extensive 
line of High Vacuum Pumps in 
the world, KINNEY encompasses 
every electronic need from lab­
oratory to full production. The 
significance of the KINNEY name 
and KINNEY performance in the 
field of High Vacuum cannot be 
overemphasized.
As the circle of High Vacuum 
technology widens, embracing 
more and more products, proc­
esses and procedures, the more 
important becomes the "know­
how" and experience of KINNEY 
engineering. What is true of 
KINNEY High Vacuum Pumps is 
also true of KINNEY High Vac­

uum Components and KINNEY- 
engineered Complete High Vac­
uum Systems.

In any High Vacuum System 
you may select, you'll find that 
KINNEY equipment provides plus 
factors beyond the specifications 
. . . advantages and values you 
can see, feel and cash-in on. 
For example: KINNEY Electronic 
Tube Evacuators and Aluminiz- 
ers, High Vacuum Evaporators, 
Crystal Growing Furnaces, Vac­
uum Ovens or ultra-High Vacuum 
Pumping Systems represent ad­
vanced design, superior perform­
ance and interesting factors of 
economy.

What's your problem? If you're 
looking for the answers in High 
Vacuum—drop your slide rule- 
pick up your 'phone! Call the 
KINNEY sales office nearest you.

KINNEYif' division

WRITE
THE NEW YORK AIR BRAKE COMPANY

3561F WASHINGTON STREET • BOSTON 30 • MASS

Get your copy of 
KINNEY Bulletin 
No. 425A and full

ments in KINNEY 
High Vacuum 
Systems.

Kindly send me copy of Bulletin 425A describing 
KINNEY High Vacuum Pumps. We are also inter­
ested in Systems to__________________________________

Name___________________________________________________

Company_______________________________________________

Address________________________________________________

City__ ___________________ Zone______ State--------------------
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Portable— Dependable— Economical
Rugged, highly portable “pocket-size" oscilloscopes that can 
be carried to the job in one hand without sacrifice of the high 
precision that qualifies them for laboratory use. For field, 
production line, or laboratory, they save labor, space, money! 
POCKETSCOPES combine high electrical performance, relia­
bility and low cost.

X 12". . . 16 lbs.

x 7" x 12" ... 14 lbs.

6" x 7" x 12"... 12% lbs.

5" x 7" x 11". . . 8% lbs.

S-1UA INDUSTRIAL POCKETSCOPE
/ Features DC amplifier, repetitive sweeps and 

; circuit ground isolation ... for DC and low 
I frequency work.

$149.50

S-14-A HI-GAIN POCKETSCOPE
Identical vertical and horizontal amplifiers, 
sensitivity to 10 mv; trigger or repetitive 
sweeps from % cps. to 50 KC;± sync; cali­
brated voltages.

$249.00

S-14-B WIDE BAND POCKETSCOPE
Similar to S-I4-A except lower sensitivity, 
greater bandwidth. Triggered or repetitive 
sweeps from Yt cps to 50 KC;

$239.00

S-14-C COMPUTER POCKETSCOPE
DC type signal amplifier bandpass more 
than meets need of most computer service... 
calibrated trigger sweeps; 5X trace ex­
pansion; excellent stability.

$289.00

S-15-A TWIN-TUBE POCKETSCOPE
A unique approach to dual trace oscilloscopy 
.. . two rectangular cathode ray tubes, com­
mon internal trigger or repetitive sweep 
generator . .. DC type signal amplifiers 
sensitivity to 10 mv.
6" x 7" x 12" ... 16% lbs. $399.00

WATERMAN PRODUCTS CO., INC
PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE

MANUFACTURERS OF
PANELSCOPE* 

PANELPACK* 

PULSESCOPE* 

RAKSCOPE*

RAYONIC* Cathode Ray Tubes 

and Other Associated Equipment

WATERMAN PRODUCTS 'Registered Trademarks

CIRCLE 307 ON READER-SERVICE CARD FOR MORE INFORMATION
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Patents
Transistor Pulse Generator
Patent No. 2,758,206. D. J. Hamilton. (As­
signed to Hughes Aircraft Company)

A stable pulse generator has many appli­
cations and finds extensive use in digital 
computers. A common form of circuit gen­
erates a sine wave which is amplified and 
then clipped to secure a square wave. This 
square wave is differentiated which gives a 
pip of voltage at the leading and trailing 
edges of the wave. Because of the sensitiv­
ity of this circuit to the amplitude of the 
input it lacks a desired degree of reliability. 
Another pulse generator is the multiar cir­
cuit which is reasonably reliable but since 
conduction through the tube is continuous

____________

INPUT

SIGNAL

SOURCE 

except at pulse time, this circuit is neffi. 
cient. Also the output is in the fom of 
sharply defined pips which must be cl pped 
in order to secure a square wave.

The circuit illustrated uses a transistoi 
J1 and circuit elements w hich results in the 
direct generation of a square wave time 
pulse from a sine wave input. These output 
pulses are unaffected by any expected vari­
ation in the amplitude of the input wave 
The pulses are generated when the input 
wave crosses the zero reference point which 
gives accurate timing of the pulse.

The input signal or wave is applied across 
a resistor 28 through a transformer 33 and 
diode rectifier 38. The potential at terminal
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Power Factor Correction 60 Cycle AC Capacitors

A complete line of power factor correction capacitors in the 
voltage range 240 VDC to 660 VDC are available in a variety 
of containers and terminal styles.

Write on letterhead for information

2620 N. CLYBOURN AVE., CHICAGO 14, ILL
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applied to the base 14 of the transistor 
¿h the secondary winding 17 of a feed- 
ransformer 15. During one half wave 
input signal, the potential at connec- 

~ is positive so that with the rectifier 
perly poled, current flow is established 
¿h the resistor 28 and a positive po-

across
3 and 
minai

tent* I exists at terminal 23 and on the base 
14 ith this potential condition the diode 
31 i non-conducting. The positive potential 
app aring at the emitter 12 is relatively low 
since it corresponds with the potential drop 
across the diode 44. Under these conditions 
there is no current flow through the emitter 
circuit and therefore no output in the col­
lector circuit 13 nor at terminal 27. The 
resistor 28 is shunted by a rectifier 31 
poled so that when the potential 37 is 
positive, this rectifier is poled for non-con­
duction.

As the input wave passes through zero 
potential, the diode 38 becomes non-con­
ducting and ground potential is applied to 
the base electrode 14 so that current begins 
to flow through the emitter circuit and 
hence through the collector circuit which 
includes resistor 26 and the primary wind­
ing 16 of a regeneration transformer 15 so 
that a negative going potential is induced 

at 22 of the secondary winding and at the 
base. Increased current flow through the 
emitter results and by such regeneration a 
substantial pulse is generated. When the 
emitter current reaches saturation, reverse 
regenerative action occurs to restore the 
potential on the base 14 to a potential 
which cuts off current flow. The pulse gen­
erated is a square form.

The capacitor 43 which shunts the diode 
44 is charged negatively with respect to 
ground during current flow through the 
emitter circuit. Upon termination of emitter 
current, the charge on the capacitor biases 
the diode 44 to non-conducting condition 
so that the charge on the capacitor is dis­
charged through resistor 42 and the B-|- 
power source. This capacitor and resistor 
therefore controls the time interval when 
the diode 44 again becomes conducting and 
hence the recovery time of the circuit. The 
cycle then repeats.

If it should be desired to balance im­
pedances this can be accomplished with re­
sistor 25 and diode 26 across the primary 
winding 16. The patent also describes a 
more complex circuit using two transistors 
for use primarily in a computer using the 
Ferranti or Manchester system.
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CURTISS

WRIGHT

Component 
Sale« 

Department

snop oction.

SNAPPER 
GLASS RELAYS 

— for commercial op- FOR

- POSITIVE
CONTROLLED ACTION

Specify the Curtiss -Wright "SNAPPER 
Thermal Time Delay Relay

MAGNETIC 
AMPLIFIERS

— custom-designed to 
fit complex require 
ments for control 
systems.

'I I JI'
MEMORY ' 
RELAYS 

— thermally operated 
bi-itable time delay 
relays with two sep 
aiate heater circuits

Dependable “SNAPPER” Thermal Relays by Curtiss- 
Wright provide unfailing snap action in countless electrical 
circuit applications involving time delay. In every control 
phase, “Snapper” Relays eliminate chatter, have single-pole 
double throw contact and a wide temperature range ( — 65°C 
+ 100°C). Preset time delays from 3 seconds to 3 minutes 
are now available in metal envelope and from 5 to 60 seconds 
in glass envelope. Write for our new detailed data sheet 
with complete application information.

ELECTRONICS DIVISION

CURTISS-WRIGHT
CORPORATION • CARLSTADT, N I
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For the engineer who wants a 360° view—

Automatic Checkout Equipment
Every phase of Autonetics’ work in this field keeps 
you in constant touch with all aspects of control 
system development. Special openings now for top­
level engineers to develop digital computer-type 
circuits...logic circuits, digital comparators, Analog- 
to-Digital and Digital-to-Analog converters, high- 
gain feedback amplifiers, etc. Key positions also open 
for systems engineers to analyze, evaluate, and syn­
thesize automatic checkout methods for fire, flight 
and guidance control systems. Further details on 
request. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel, Dept. 358 ED-6. 9150 E. 
Imperial Highway, Downey, California.

A DIVISION OF NORTH AMERICAN AVIATION, INC.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE

CIRCLE 570 ON READER-SERVICE CARD FOR MORE INFORMATION

AUGATS
NEW TRANSISTOR CLIPS

Augat Brothers have developed a new 
line of clips for the retention of transistors, 
crystals, diodes, etc.

Now available in all standard sizes, they 
are the answer to the engineers’ layout 
problems in regards to shock and vibration. 
Made of either 1065 spring steel or 25 alloy 
beryllium copper to retain shape, a mini­
mum of clamping action is lost in use.

If your requirements are not listed in our 
catalog, write us for information on clips 
made to your specifications.

Augat bros.inc.
" " 31 PERRY AVENUE • ATTLEBORO, MASS.
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Fairchild FilmPot® trimmers are 
high quality potentiometers offer­
ing operating characteristics of in­
finite resolution, precision adjust­
ment, and stability of performance 
over a temperature range from 
-55 to +175°C. The Nobl-Ohm® 
metallic film resistance elements 
are evaporated continuous films of 
precious metal alloys.

Patents

METALLIC FILM TRIMMERS
The Types 768 and 769 FilmPot trimmers feature the exclusive Fairchild Nobl-Ohm 
resistance element in two small size, light weight units. Resistance range 50 to 
25,000 ohms ±10%; infinite resolution; linearity ±5%; —55°C to + 175OC 
operating temperature. Type 769 measures % * % x 1% and the smaller type 
768 is 14 x %6 x 114 inches. Both types permit close stacking, and adjustment is 
obtained by a 28J4 turn screw.

The answer to all your precision potentiometer problems can be found at 
Fairchild. For information write: Dept. 140-78N2, Fairchild Controls Corporation, 
Components Division, 225 Park Ave., Hicksville, L.I., N.Y.

WEST COAST ADDRESS: 

6111 E. Washington Blvd. 

Los Angeles, Calif. PRECISION POTENTIOMETERS 
" and COMPONENTS

CIRCLE 311 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 312 ON READER-SERVICE CARD FOR MORE INFORMATION

122

ACCURATE-HIGH SPEED

TELEMETERING
SWITCHES ET

15551 Cabrito Road, Van Nuys, Calif.

Crestview 1-8870

APPLIED SCIENCE CORP. OF PRINCETON

problem ... over 200 available models for 
a wide variety of applications. A staff

This new ASCOP model provides high 
quality switching of low level signals 
under extremes of shock and vibration. 
Withstands 50 G acceleration. The one 
pole wiper samples 60 contacts at 10 
RPS and operates at low noise levels. 
ASCOP has the solution to any switch

, experienced in telemetering, instrumentation, 
p data handling, etc. Rely on the leader...

P. O. Box 44, Princeton, N. J. • Plainsboro 3-4141

Multivibrator Oscillator Generator

Patent No. 2,759,104. A. M. Skellett. (As­
signed to National Union Electric Corp.)

A multivibrator oscillator using a pair of 
transistors instead of tubes has been devised 
by the patentee. The transistors 10 and 11 
can be any well known brand. Particular 
attention is directed to the fact that the 
emitter electrodes are directly grounded, 
the base electrodes are grounded through 
their respective inductors 23 and 24 and the 
collectors are supplied with a negative po­
tential from a power source 25, the positive 
terminal of which is grounded. It is desir­
able, though not necessary, to provide re­
sistors 26 and 27 in series between the 
collector and the power source.

The circuit operates as a feedback am­
plifier which provides an unstable circuit. 
The frequency is determined by the respec­
tive values of the inductors and resistors 
used. The circuit generates a pulse as shown 
in Fig. la at the base electrode of either 
transistor and Fig. lb shows the wave form 
at either collector electrode.

The form of the output wave of the multi­
vibrator may be varied by providing a 
shunting capacitor for the resistors 21 and 
22 in which event the steepness of the rise 
of the pulse is increased. This also increases 
the maximum potential by a substantial 
amount. Furthermore these capacitors 

id

mjì

speed up the transition of the circuit rom 
one state to the other. By using shu ting 
capacitors for the inductors the wave orm 
output of the multivibrator may api oxi­
mate a sine wave. The patent also disc ,oses 
circuits having a transformer winding con­
necting the collector electrodes with the 
secondary winding providing an output 
circuit having a square wave output of long 
duration. A transformer connection with the 
base electrodes may be used with which 
circuit a modified square wave output is 
obtained.

Pulse System

Patent No. 2,776,375. F. P. Keiper, Jr. (As­
signed to Philco Corporation)

The pulse system uses transistors. An op­
erating potential is applied to the collector 
through an inductive element. The emitter 
circuit is coupled to the inductive element 
so that a voltage pulse developed across 
this element increases the current through 
the emitter to the saturation level—at least 
during a portion of the pulse. A resistance 
in the path of principal emitter current flow 
determines the magnitude of this current 
flow.
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Oscillators

Patent No. 2,774,878. James Lee Jensen. 
(Assigned to Minneapolis-Honeywell Reg­
ulator Company)

The oscillator uses an amplifier tube hav­
ing control elements for controling the cur­
rent through the tube. An output circuit 
connects the amplifier tube to a direct cur­
rent source and a connection is made from 
the output circuit to the load. A second 
connection is made from the output circuit 
to inductive coupling means which provides 
feedback to the control elements of the 
amplifier. Initially the feedback tends to in­
crease the current through the output cir­
cuit of the amplifier and hence to further 
increase the signal applied to the control 
elements. The inductive coupling includes 
a saturable core for limiting the signal 
transmitted to the control elements so that 
when the limiting value is reached, the in­
ductive coupling is effective to decn ise the 
signal transmitted to the control el ments 
The amplifier then becomes noncor IucLig 
which cycle is repeated.
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miniature solenoids
risen.

Wide-Band, High-Frequency, Low-Level

ircuit

The Microlter non-feed-back type

output opproxi

;he in- The trademark on millions of solenoids since 1927
Kay Catalog

CAIdwall 6-4000
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Vacuum Tube Voltmeter Employing a 

Impedance Probe. A Unique Design 

Extremely Wide-Band Amplifiers for 

Measurement at Higher Frequencies.

ircuit
>vides
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' uclive

do big jobs 
in small space
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Quasi-Regenerative Pulse Gating Circuit

Patent No. 2,773,982. Robert B. Trousdale. 
(Assigned to General Dynamics Corp.)

voltmeter. However, stabilization is pro­
vided for steady state changes and 
against line voltage variations.

I'he unit permits measurement of low 
level RF signals. A 7 position switch 
provides full scale steps of 1, .3, .1, .03, 
.01, .003 and .001 volts, the lowest read­
ing being 250 microvolts. These ratios 
permit an easily read meter scale.

High

Utilize

Millivolt Gating Circuit
Patent No. 2,775,696. R. E. Thomas. (As­
signed to the United States of America)

A gating circuit is disclosed which has a 
pair of like gating tubes having a common 
plate resistor. The signal to be gated is ap-

A PROVEN INSTRUMENT FOR 

SENSITIVITY MEASUREMENTS ON TRANSISTORS TO 50 me

Completely tested
Proven reliable
Mounting furnished to 
meet your requirements.
Hundreds of other designs 
for both AC and DC appli­
cation.
Push or pull units to 200 
lbs. force.
Send your specifications 
today.

UEC ICONIC DESIGN • June 15, 1957

plied to the grid of one of the pair of gating 
tubes. A positive gating signal is applied to 
a screen grid of this same tube. Simultane­
ously a negative gating signal is applied to 
the screen grid of the other of the pair of 
tubes while the control grid has a signal pro­
portional to the anode potential applied to 
it. As a consequence any voltage variation 
across the common plate resistor is mini­
mized.

E WEST COAST ELECTRICAL MFG. CORP.
233 W 116TH PLACE • DIVISION 110 • LOS ANGELES 61, CALIFORNIA • PLymouth 5-1138 
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mately .25 volts ot 75 ohms. Gains of 
to 44 db.
Prices Model 50 $495 Of
FOR Plant

SPECIFICATIONS
Frequency Range: Model 50: 100 cycles to 50 

megacycles Direct Reading in voltage or dec­
i oels.

Accuracy: ±10% of full scale reading.
Frequency Response-, Model 50: ±1 db.
Voltage Range: 1 millivolt to 1 volt full scale in 

7 ranges.
Sensitivity: Will measure down fo 250 microvolts.
Inpct Impedance: Capacitance 5 mmf, resistance 

loading dependent on frequency (1 megjhm 
at 1 megacycle to 30,000 ohms at 50 meg i 
cycles)

Na Tuning.
The Model 50 may be used as a wide-Band

BREVEL PRODUCTS CORP., 601 West 26th St., New York 1, WAtkins 4-4737 

SLOW MOTION IS OUR BUSINESS!
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Or e Shot Multivibrator
P nt Vo. 2,778„936. R. B. Trousdale. (As­
si cd to General Dynamics Corp.)

he multivibrator is designed to control 
t witching of a potential supply circuit 
t<. itilization circuit. The electronic switch 
iu< ides a first tube of the gas type which 
is d for actual connection of the supply 
cir it to the utilization circuit. A signal 
soi ce applies a signal to the control grid 
of the tube so that the switch becomes ef­
fective to interconnect the supply and 
utilization circuits. The multivibrator in­
cludes a second tube of the gas type with 
its plate connected to the cathode of the 
first tube. A capacitor is used for firing the 
second tube. Upon a discharge through the 
second tube, the discharge through the 
first tube is extinguished whereupon cur­
rent flow through the second tube ceases 
due to removal of potential from the plate 
of this tube. Engineered for smooth, quiet, continuous duty or low cost, 

Brevet’s Series W motors hove multi-blade internal cooling 
fans built in on both sides of rotors . . . can be operated in 
any position. Single or dual shafts, variable shaft lengths, 
speed and relation are available to suit application. Skilled 
designing, production techniques and rigid pre-testing assure 
quality, long motor life and trouble-free operation. Write, 
wire, phone TODAY for Bulletin ED-118 and for bulletins on 
other standard or special low-cost Brevel motors.

Microlter

A pulse gating circuit is described having 
a control tube and a gating rectifier in se­
ries. The rectifier has two electrodes, one of 
which has control pulses applied thereto in 
the correct polarity to cause the rectifier to 
become conductive. A condenser is con­
nected to this same electrode of the rectifier 
which biases the rectifier to cut off. By con­
trolling the conductivity of the control tube 
a predetermined minimum value of current 
flow through the rectifier is secured. The 
pulses applied to the first electrode of the 
rectifier are deriving from the other elec­
trode of the gating rectifier when the con­
trol tube is conductive.

important quiet 
important quality 
in low cost 

SLOW MOTION



the
A. W. HA YDON COMPANY offers a 
COMPLETE LINE of STANDARD and CUSTOM 
DESIGNED TIMING MOTORS and DEVICES!

for military and in- 

duolrial applications. 

Illustrated are some 

of these unit» . . . 

any ran be modified 

Io meet your speeifie 

requirements if the 

baitie design is not 

adequate.

Fadi

Books

Shewn belew is the new catalog of the A. 
W. Haydon Company describing all of the 
basic types of units available and many 
of the “specials". Included in this 25-page 
catalog are 60 photographs of timers, 30 

dimensional 
drawings, and 
50 charts and 
diagrams. This 
complete cata­
log will be sup­
plied on request.

Long a pioneer in the timing field, The A. W. 
• Haydon Company is prepared to assist you in 
_ solving your timing and control problems.

When a solution to your problem has been 
• reached, The A. W. Haydon Company is pre- 
e pared to follow through with production geared 

to meet your requirements whether a basic 
• timing unit or a highly specialized device is 
a required.

the A. W. HAYDON COMPANY
227 NORTH KLM STREET

WATERBURY 20, CONNECTICUT
Design and Manufacture of Electro-Mechanical Timing Devices
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Acoustical Engineering
Harry F. Olson. D. Van Nostrand Co. Inc., 
Princeton, N.J., 718 pages, $13.50.

An outgrowth of an earlier text of Mr. 
Olson’s entitled “Elements of Acoustical 
Engineering” this book covers the entire 
field of acoustical engineering from funda­
mentals to practical applications. Through­
out the text consistent and logical use of 
analogies between electrical, mechanical 
and acoustical systems are made. This re­
duction of a vibrating system to the anal­
ogous electrical network is a valuable tool 
and should prove particularly interesting to 
the electronic engineer. Detailed presenta­
tions of theory and practice are given for 
all important transducers. The material, on 

speech, music and hearing correlates objec­
tive and subjective acoustics. A large num­
ber of useful formulas, tables and graphs 
are included.

In addition to bringing his material “up 
to date” Mr. Olson has added two chapters 
dealing with complete sound reproducing 
systems and communications systems. The 
most recent developments in underwater 
acoustics, systems for detecting and locat­
ing crafts and obstacles, and depth sound­
ings are discussed. In the field of ultra­
sonics, industrial techniques for cleaning 
machined parts, drilling and the detection of 
flaws are analyzed. Because of its depth of 
coverage, the book deserves a spot in the 
electronic engineer’s reference library.
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Use the MICA-STEAFIX capacitors, series

MIL CS A
We deliver standard 

capacitors and, with the 

same overall dimensions, 
the following values

type CM-15 470 <C < IOOOm-m.F

typeCM-20 IOOO<C<2200^

5
17, rue Francoeur, PARIS I8V (France) 

Tèi. : MONtmartre 61-19 et 02-93

CU«a , 
good

„ 0« .

now available from stock 
the 

WIDEST VARIETY

TEFLON*
\ wire r

Specifically designed for ALL your 
laboratory, prototype, research 
and development needs . . .

• 36 individual assortments
• 8 stranded sizes (16 thru 30)
* 10 Mil-approved solid colors
• 100', 50', 25', 10' spools

extruded hook-up wire per 
MIL spec 16878 — Type E

Buy it from the leading 
electronic parts distributors 
coast to coast. Write for 
Bulletin T-2 and name 
of nearest distributor.

ALPHA WIRE CORP , 200 Varick St., New York 14, N Y

In Canada: ALPHA ARACON RADIO. 29 Adelaide St. W, Toronto 1, Ontario.
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Weight

ARE REMOTELY PROGRAMMABLEAND REGATRONS
the only remotely programmable power packs available.

TASUREMENTS COMPANY
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$129 00 unmetered 
up to 3 amps.

Easily read panel designations • No tricky 
rack or table mounting * Low cost •

O’/4" D Price 
Other models

(R Registered U.S. Patent Office. 
Patents Pending

input voltage 
3W H x 19"

that where “automation

Your job will be original thinking from research 
through manufacture... to analyze and evaluate 
Autonetics’ armament control systems for ad­
vanced. new weapons systems...to begin with the 
tactical problems, then find out exactly what arma­
ment control functions are needed, and develop and 
produce them. To qualify, you need a bsee, msee, 
me or Physics degree, plus four or five years experi­
ence in armament control or bombing navigation 
systems. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel. Dept. 358 ED-62, 9150 E. 
Imperial Highway, Downey, California.

ELECT GNIC DESIGN • June 15, 1957

For the engineer who wants to set precedents—

Armament Control Development

as main voltage control * 
controls • Standard 19-inch

vanced, the intelligent use of leisur 
growing.

Dr. Pyke begins by reviewing some of the 
new things that are already being done 
automatically. He describes the principles 
of the digital computer and the way in 
which it was developed. An account of 
automation' in the mass-production indus­

tries is included showing how the new 
computors can be used to make special ma­
chine tools or the precisely constructed 
parts of aircraft.

I he rapid onrush of automatic systems 
in offices, banks and insurance companies, 
their present importance in the petroleum 
industry, and their appearance in chemical 
manufacturing are also discussed. Factors 
effecting the speed with which ‘‘automa­
tion is likely to spread in different coun­
tries are discussed.

Dr. Pyke is optimistic about the social 
effects of the new revolution. He sees signs

TRANSISTOR 
POWER PACKS

MODEL 212A ... 0 to 100 V de, 
100 ma Regulation 0 1% or 0 02 
volt over entire range of load and

q lesign engineer interested in techni­
cal t u on radio aids to air navigation will 
find de of interest to him in this text. He 
max owever, find the material very inter­
estim: as a descriptive survey on present 
dav s\ stems. In writing this volume the au­
thor Pressed performance, capabilities and 
methods of operation of the different types 
of navigational radio equipment. Obsolete 
and purely military types of equipment 
have been excluded, but the most important 
civil systems in current use in Europe and 
America have been fully covered.

After an introductory chapter on General 
Principles, medium frequency and VHF 
systems are described. Two chapters are 
devoted to the particularly important hy­
perbolic aids. There follow chapters on 
pulse systems, aids to traffic control and 
aids to approach and landing. In chapter 10 
Mr. Grover discusses future aids and trends 
in air navigation. The volume is well ilhis- 

i (rated and indexed.

Autonetics
A DIVISION OF NORTH AMERICAN AVIATION, INC.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE

In the laboratory, on the production line, as part of original equip­
ment . . . wherever regulated d-c power is required ... tough, versatile 
REGATRONS give customized performance.

With a minimum of adjustment, REGATRONS will deliver the 
precise power your equipment requires. Here are the features that 
make it possible:

Full current capability at all voltage settings up to 100 volts • Voltages up 
to 275 V at reduced currents ( Curves available on request ) • Positive 
ground, negative ground or ungrounded output * All control knobs readily 
accessible from front of instrument • Output connections either front or 
rear (optional) • Provisions for remote voltage adjustment • Vernier as well

Aids to Air Navigation

7. Grover. Philosophical Library, 15 
0 Street, New York, N.Y., 138 pages,

Automation: Its Purpose and Future

Magnus Pyke, Philosophical Library. 15 
East 40 Street, New York 16, N.Y. 191 
pages, $10.00.

WRITE FOR BULLETIN
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as to increase the number of carriers with the steep­
ness of the wavefront. The steeper the input pulse, 
the lower the input impedance of this circuit, and 
the less effective the feedback loop R(,C„.

and t 

ent 
wh • 
bn 
tri..
me.'

Invest 
Quen. 

seva,

Stra 
mine 
functi 
phene 
The e

Reduction of Wavefront Distortion in Junction­
Transistor Video-Pulse Amplifiers, T. M. Agakhan- 
ian, (5 pp, 5 figs).

A method is given for reducing the distortion due 
to velocity dispersion of the minority carriers near

Receiving Antennas and Industrial Static, V V. 
Roditi, M. S. Gartsenshtein (7 pp, 3 figs, 4 tab es).

Statistical theory is used to calculate the e ec­
tive height of indoor antennas used for med m- 
and long-wave reception in several Russian c ies,

RADIO ENGINEERING
(Contents of RadiotekhnikaNo. 9, 1956)

What the Russians Are Writing
J. George Adashko
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TRANSISTORS
Feedback in Transistor Circuits, la. K. Trokhimenko, 
(8 pp, 4 figs, 1 table).

The conditions under which transistor circuits 
can or cannot be approximated by equivalent vacu­
um tube circuits has been a recurrent topic in re­
cent Russian literature, and several articles on the 
subject were already mentioned in “What the Rus­
sians are Writing.’*

The use of external feedback in transistor ampli­
fiers improves stability and counteracts the fre- 
quently-harmful effects of transistor internal feed­
back. It should be noted that many7 problems related 
to the use of feedback in transistor circuits (par­
ticularly stability and phase relationships) have not 
yet been thoroughly studied. A development of a 
rigorous engineering theory for the application of 
feedback transistor circuits would inevitably lead 
to better transistor amplifiers, particularly mass- 
produced ones.

the base of a junction transistor. Wavefront distor­
tion in video amplifiers employing junction transis­
tors is due principally to parasitic capacitances, 
which can be minimized by methods well known 
from the theory of vacuum-tube amplifiers, and to 
processes occurring near the base of a junction tran­
sistor, namely diffusion and the disturbed thermo­
dynamic equilibrium between the recombined and 
thermally formed current carriers. These processes 
introduce a temporary time shift and increase the 
buildup time of the wavefront.

Fig. 1 shows how the buildup time of the wave­
front can be reduced by so choosing the parameters

Fig. 1. A sharp drop in the input pulse 
increases the influx of carriers at the 
output of the circuit, thereby decreas­
ing the buildup time of the wavefront.

The article gives a thorough analysis of such a 
network in terms of its equivalent circuit. It is 
pointed out that current carriers can be redistrib­
uted also by other types of networks, but the circuit 
described is shown to be the most promising. Refer­
ence is made to articles by Chow, Suran, and Schaff­
ner (Journ. App. Phys, 24, pp 1355 ff, 1953, and 
Proc. IRE, 41, p 1125, 1953).
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ANTENNAS
Influence of Precipitation on the Electric Properties 
of Wire-Mesh Surfaces, V. K. Paramonov, (9 pp, 
5 figs).

This rigorous treatment is valuable in UHF an­
tenna design, since screen material and expanded 
metal are frequently used as antenna elements. The 
effect of icing on the reflecting properties of wire­
mesh surfaces is analyzed and equations are derived 
for the transmission coefficient of a mesh in which 
each wire is coated by a uniform layer of ice. The 
discussion covers both direct and oblique incidence 
of the electromagnetic wave. Experimental verifica­
tion of the theoretical data is also presented.
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The latter are treated as basic parameters 
affect the reception quality under urban 

asting conditions in the presence of indus- 
atic. An attempt is made to analyze the data 
ed in several cities.

INFORMATION THEORY
Mutual Correlation of Fluctuation Noise at the Out­
put of Bandpass Filters, M. V. Maksimov, (11 pp, 
3 figs).

Statistical analysis of the output noise in a typi­
cal system, where a detected signal is resolved by 
means of narrowband filters into several compo­
nents which are subsequently compared or com­
bined. In view of their common source the noise 
factors of the individual channels are obviously 
interdependent, and their correlation is studied 
for systems with and without detectors.

PROPAGATION
On the Possible Transmission Bandwidth in Long- 
Distance Tropospheric Propagation, V. N. Troitski 
(5 pp, 3 figs).

Discussion of the anistropy effects in long-dis­
tance tropospheric propagation, under the assump­
tion that the horizontal irregularities of the dielec­
tric constant are smaller than the vertical ones. 
Equations are derived for the maximum band­
width that can be transmitted without distortion. 
The influence of antenna directivity on the possible 

transmission band is also analyzed.

A Possible Method of Calculating the Propagation 
Constant of Waveguides with Walls of Finite Con­
ductivity, L. N. Loshakov, (4 pp, 1 table).

Equations for wave propagation in waveguides 
with walls of finite conductivity can be derived from 
Maxwell’s equations, subject to certain boundary 
conditions. These equations are valid at relatively 
high conductivity, but not for rectangular wave­
guides. Using a different approach, based essentially 
on energy-balance considerations, the author de­
rives an approximate method and verifies his prem­
ises with illustrative examples.

CIRCUIT THEORY
Investigation of Shock Excitation and of Forced 
Quenching of Quartz Oscillations, T. N. lastrebt- 
seva, G. Akopian, (7 pp, 11 figs).

Stru htforward circuit analysis is used to deter- 
mine 
functi

>e response of a quartz crystal to a step
or to a rectangular pulse. The inverse 

phene enon, forced quenching, is also analyzed.
The o mum pulse duration for maximum response CIRCLE 324 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE 326 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

MINIATURIZED EQUIPMENT 
GROWS SMALLER STILL

with

ACTUAL SIZE

mmmi

• Tiny but rugged, can withstand a cable pull of over 50 lbs.
• Twelve polarity groups—two and three lug
• Vibration-proof bayonet locking (MIL-C-5015)
• Teflon insulators permit use over wide temperature-range 

with low electric loss
• .002" silver plate and gold flash affords excellent 

corrosion resistance

Dage Catalog 201-B gives full details with specifications on 
sub miniature DMs Write tor your free copy.

DAGE ELECTRIC CO, INC. | ™

CIRCLE 325 ON READER-SERVICE CARD FOR MORE INFORMATION

Gurley Standard Binary Code Discs 
Now Available in Four Versions

Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups.

Containing concentric zones of information in the gray (re­
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65.536 
on special designs!).

Four coatings are available: "Type T”—photoengraver’s glue 
with colloidal (black) silver, essentially grainless; "Type R” with 
etched metal coating, for reflectivity and transmission contrast; 

Type M ’ with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and "Type C” metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. WRITE FOR BULLETIN 7000.

W. & L. E. GURLEY • 525 Fulton Street, Troy, N. Y.

GURLEY since 1846

amplitude and for minimum harmonic content is 
determined. Four methods of forced quenching art' 
studied; shunting the quartz with a resistor, use 
of a negative-feedback loop, quenching with the 
aid of a balancing circuit, and shock quenching.

The article contains a discussion of the various 
methods and a description of some experimental 
circuitry developed at the Moscow State University.

Fundamental Properties and Characteristics of Syn­
chronous Filters, N. K. Ignat’ev (13 pp, 6 figs).

The synchronous filter is a natural extension of 
the tuned filter, but unlike an ordinary tuned filter, 
the effect of the synchronous filter is not limited to 
sinusoidal oscillations, but to oscillations of any 
form that repeat at a given frequency to which the 
filter is “tuned.”

This article examines the operation of such a fil­
ter and derives relationships for its frequency, 
phase, and transient characteristics. The concept of 
filtration coefficients as related to the noise voltage 
is introduced, and the dependence of this coeffi­
cient on the filter parameters is determined.

An essential part of such a filter is a storage 
device, which, in this case, is merely a long open- 
circuited line.

Reference is made to several American articles 
on the subject.

Use of Harmonics to Calculate Envelopes of Curves, 
A. A. Kulikovski, (3 pp, 2 figs).

In non-linear radar analysis one frequently deals 
with the response of a tuned circuit (and the re­
sponse of the linear tuned stages that follow it) to 
a hf pulse “filled” with oscillations that are made 
non-sinusoidal by non-linearities in the preceding 
stage. (A typical example is the determination of 
the time variation of the voltage across the tuned 
plate circuit of a non-linear tuned amplifier or of 
the output voltage of a following linear stage.) 
This is claimed to be one of the first attacks on 
this problem by direct transient analysis.

RADIO ENGINEERING AND 
ELECTRONICS

RADIO INTERFERENCE
On Certain Statistical Properties of Atmospheric 
Radio Interference, la. I. Likhter, (8 pp, 6 figs).

Shows that radio interference does not obey the 
normal distribution law, and that the distribution
function depends on several parameters.

TRANSMISSION LINES
Waveguides used as Resonators at Subcritica Fre­
quencies, I. V. Lebedev, A. M. Guttsait, (6 pp, 5 
figs).

A cavity can be synthesized from a waveguide 
operating below critical frequency and a capacita- 
tive diaphragm. Such a cavity has a low loaded Q 
and is simple to construct. It can be tuned as read- 
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Fig. 2. Subcriticai cavity arrangement: 1. 
Subcriticai waveguide; 2. Piston; 3. Main 
line; 4. Capacitive diaphragm (window).

¿0

tß

JW3.3041O 3.ZU300

Fig. 3. Experimentally measured input im 
pedance of round subcritical 18mm wave­
guide. The ordinate, jXln, is the impedance 
relative to that without the piston. At upper 
right is the simplified equivalent diagram.
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narrower frequency band. Fig. 2 shows an '8 mnl 
cavity used with a 10 x 23 mm rectángula* xva’ 
guide, and Fig. 3 shows the experimenta1 inp1 
reactance vs. frequency curves, which agr - w<'
with the theoretically-calculated data.
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A NfW Diaphragm-Type Waveguide, R. G. Miri- 
maf /, G. I. Zhileiko (4 pp, 1 fig).

A w diaphragm type waveguide which can be
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ally used in travelling-wave tubes and par- 
elerators is discussed. Equations are derived 
ield components of the propagating wave.

Cone« ling the Theory of the Double-Helix Coaxial 
[¡ne S. Mikhalevskii, (8 pp, 3 figs).

Dis nsses the dispersion properties of double- 
helix coaxial lines for simple axially-symmetrical 
wave Equations are derived for the dispersion as 
a function of the geometry of the helices, which may 
lx» wound in the same direction or in opposite di­
rections. Refers to article by S. Sensiper, “Electro­
magnetic Wave Propagation on Helical Structures,” 
Proc. IRE, 1955, 43, 149-161.

FERRITES
Ferrite Thermomagnetic Materials, L. I. Rabkin, B. 
Sh. Epshtein (7 pp, 1*1 figs).

The permeability of a thermomagnetic material 
varies considerably with temperatures, and this 
property can be used to compensate, say, for tem­
perature variations of the inductance of an iron- 
core coil. The article discusses the properties of 
such materials and various compensation methods.

PHOTO-ELECTRICITY
Certain Results of an Investigation of the Energy 
Distribution of Photo-Electrons from an Antimony- 
Cesium Cathode, N. M. Molitova (9 pp, 8 figs, 1 
table).

Although the antimony-cesium cathode has been 
known for 20 years, studies of its electron-emission 
mechanism have been far from exhausted. This 
[study was made for incident light ranging from 
4000 to 6300 Angstroms.

Semiconducting Photosensitive Layers for Photo- 
conductive Television Tubes, la. A. Oksman, (4 
pp, 2 figs).

Discusses in particular the procedure, measure­
ment setup, and experimental results of an investi­
gation of Sb2S3 films used as photoconductive coat­
ings in vidicon tubes.

LINEAR ACCELEROMETERS
for Aircraft and Missiles

ZERO CROSS-COUPLING 
NON-PENDULOUS TYPE

Shown Actual Size
Honeywell Linear Accelerometers sense positive or negative accel­
erations or both in either the vertical or horizontal plane. Designed 
for use in aircraft and missiles, they are available in a variation of 
ranges from ± 0.5 g to more than ± 50 g’s depending upon re­
quirements. These units consist of a centrally located mass 
restrained by coil springs and supported on a linear-type ball­
bearing. Any movement of the mass on either side of the null 
displacement position is measured by a potentiometer pick-off, 
providing a high level output signal. Viscous damping is incorpo­
rated for improved dynamic response. Zero cross-coupling is in­
herent with this true linear non-pendulous design. (Cross-coupling 
is defined as a change in output signal caused by an acceleration 
applied from any direction in a plane normal to the sensing axis) 
Excitation may be as high as 100 volts (A-C or D-C) depending 
on the potentiometer resistance. Write for Bulletin LA . . . 
Minneapolis-Honeywell, Boston Division, Dept. 10, 1400 Soldiers 
Field Road, Boston 35, Mass.

—0.5 g

18 mm 
wave­
input-

CIRCUIT THEORY
On the Theory of Synchronization of Non-Sinu* 
soidal Self-Oscillations, I. I. Minakova, K. F. Teo- 
^orchik, (8 pp).

The nergy-balance method is used to analyze 
the s\ hronization of a self-oscillating system in 
respon to an external periodic force. A general 
pxpres n is obtained for the synchronous fre- 

Iqueue' is a function of the spectral contents of the 
pelf-ex. *d oscillations and of the external force.

■yy MINNEAPOLIS "WW*Honeywell (H

• LINEAR RESPONSE
• D-C OUTPUT SIGNAL
• VISCOUS DAMPING
• HERMETICALLY SEALED
• EXTREMELY RUGGED
• WEIGHT: APPROXIMATELY 0.9 POUNDS
• ENVIRONMENT! MEETS MIL-E-S272A

BOSTON DIVISION
CIRCLE 327 ON READER-SERVICE CARD FOR MORE INFORMATION

Write for Bulletin LA
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dissipation.
Long shelf life. Less than 0.2% re­

sistance change after a whole year’s 
aging under the most adverse conditions.

Low TC. Guaranteed ±300 ppm/°C. 
referred to 25°C. over a range of —55 
to + 105°C.

A last fact to shorten the long story 
we have to tell on our Type N Fixed­
Film Resistors:

They are guaranteed to meet, and 
the majority of characteristics of these 
resistors exceed, the requirements of 
MIL-R-10509B and comparable specs.

If you’d like the complete story on 
these amazing resistors, write for Data 
Sheet CD-2.00.

This graph gives some idea of the 
unusual properties that result when you 
fire a tin oxide film to a glass core.

Since film and core are fused into 
a single structure, you have a resistor 
that stands up under extreme humidity 
and moisture conditions.

Tin oxide reacts chemically with 
glass under heat; it actually becomes 
part of the glass.

So you have an integrated unit. One 
that’s physically inseparable. Cata­
strophic failure is no problem with 
these rugged precision-film resistors.

You get exceptional stability. Less 
than 1.0% average change in resistance 
after 10,000 hours’ operation at rated

TYPE N20. . Wattage: Y?.
Resistance in ohms: Min. 10;
Max. 500,000. Voltage: 350

ELECTRONIC DESIGN • June 15 1957

Keep your file up-to-date with data on 
these other electronic components made 
by Corning: Resistors: Low Power, 
Types S, R, H, HP, and WC-5; Capaci­
tors: Fixed Glass*, Transmitting, 
Canned High-Capacitance, Subminia-/ 
ture Tab-Lead, Special Combination. 
Direct Traverse* and Midget-Rotary* 
Trimmers. Metallized Glass Induc­
tances; Electrolytic Level Switches; 
Attenuator Plates; Fotoform Glass.

♦ Distributed by Erie Resistor Corporation

On the Theory of Non-Linear Phenomena in Travel­
ling Wave Amplifiers, A. A. Vedenov, 1 p.

Another explanation of the amplitude limitation 
of travelling wave tubes based on the integration 
of the Poynting vector inside the tube strucure.

Vibrator Amplifiers and their Use in Servomechan­
isms, la. E. Gukailo, S. M. Fedorov, (8 pp, 6 figs).

Describes the operating principles of several ver­
sions of vibrator (chopper) amplifiers employing 
polarized relays. Both self-excited and external1 y 
excited vibrations are covered. Typical output vs. 
input curves are shown for all types and are ap­
proximately derived for the externally-excited ver­
sions. The use of such amplifiers in servomechanisir 
is discussed.

SERVO SYSTEMS
Evaluation of Performance of Automatic-Regula­
tion System from Stability Margin, from the Modu­
lus and Phase, and from the Value of M, M. V. 
Meerov, (6 pp, 11 figs).

A critical review of a proposed method in which 
the modulus and phase of the open-loop complex 
gain, the stability margin, and the value of the peak 
M of the closed-loop gain are used to predict the 
performance of an automatic-regulation system 
Other frequency-analysis methods are compared 
and the limits within which this method is valid 
are indicated.

J CORNING GLASS WORKS, 97-6 Crystal Street, Corning, N.Y.
■H Electronic Components Sales Department
CIRCLE 328 ON READER-SERVICE CARD FOR MORE INFORMATION

TYPE N30. . . Wattage: 2. 
Resistance in ohms: Min. 30; 
Max. 4.2 Meg. Voltage:750

TYPE N25. . . Wattage: 1.
Resistance in ohms: Min. 10;
Max. 1.5 Meg. Voltage: 500

Other Articles in This Issue

‘Commercial Types of Multistage Photomulti­
pliers,” I. la. Broido, B. M. Glukhovskoy, and L. G. 
Leiteizen (13 pp, 17 figs, 4 tables). (Gives exten­
sive data on the latest types of the most modem 
Russian photomultipliers.); “Effect of Vapors and 
Gases on the Internal Photoeffect of Oxide Semi­
conductors and the Sensitization of Oxide Semi­
conductors with Chlorophyll,” E. K. Putseiko (10 
pp, 7 figs); “External Photoeffect from Lead Sulfide 
and Copper Selenide,” P. S. P.opov, (6 pp, 5 figs. 
1 table).

CIRCUITS
Effect of External Feedback Loop on Mui S»age 
Magnetic Amplifiers, N. P. Vasilieva, M. A Boiar- 
chenkov, (7 pp,( 4 figs).

The most effective method of increasing t e gam 
to time-constant ratio in a magnetic amplih r is to

TEST CONDITIONS
Typical test lot . . . 100 pieces
Load..................... 40 Milliwatts
Ambient Temp. . . . 25-27° C.
Humidity.......... 90-957. R.H.
Duration......................10 Days



inen

ovei

em

+2MI

ion

ver 'TG

nism

tage

is to ATOMIC ENERGYTELEVISIONRADIOLIGHTING
CIRCLE 329 ON READER-SERVICE CARD FOR MORE INFORMATION

5. The bridge and capacitor convert the 
tach-generator output into a de signal 
portional to the tach-generator speed.

Synch onous Filter-Oscillator for Remote-Control 
Frequency Installations, V. L. Inosov, A. M. Luchuk, 
(5 pp, 2 figs).

3NIC DESIGN • June 15, 1957

Essentially a combination of narrow-band filter, 
relay, md local oscillator. The relay operates when 
a remote signal of the same frequency as the local 
oscillator is received. Synchronism is detected by 
a phase-sensitive network with an integrating ele­
ment. The operation can be readily followed from 
the diagram.

e the bias frequency; this calls for a special 
supply. The next best method is to use sev­

a -time-constant stages in cascade, and to use 
ack loop from the output to the input. The 
f eedback can be either electric or magnetic; 
le discusses the merits of the two types and 

hat electric feedback is preferable.

Fig. 4. Narrow-band frequency relay (filter) com­
bined with oscillator. In the absence of a signal 
(fj the double diode is blocked by the 16v bias.

For growing doped crystals horizontally, 
Sylvania germanium ingots are purified in five 
standard shapes, or to your specification. Cut 
pieces, which require no further cutting or 
etching, are supplied to fit your crucible for 
vertical crystal growing.

Sylvania silicon is available in the form of 
poly cry stalline stalagmitic rod; average den­
sity is 2.2 g/cc. The standard diameter for 
stalagmitic rod is 1T2 in., and it is available in 
pieces or crucible charges to your specification.

If you have special requirements, our en­
gineering department will gladly consult with 
you. Send for technical literature on Sylvania 
germanium and silicon. Write to;

Sylvania Electric Products Inc.
Tungsten and Chemical Div., Towanda, Penn.

If you need materials for transistors, diodes, 
or other semiconductor devices ... Sylvania is 
your only dependable source of both germa­
nium and silicon.

The following forms of Sylvania germanium 
products are available; spectrographically pure 
germanium dioxide; poly crystalline as-reduced 
ingots; polycrystalline purified ingots; and 
undoped single crystals. All Sylvania germa­
nium is n-type, and—in the purified ingot or 
single crystal form—has a resistivity greater 
than 40 ohm cm.

Diode and transistor manufacturers report 
that Sylvania germanium makes it possible 
for them to use the same doping schedule from 
shipment to shipment. They report higher 
yield in the growth of doped single crystals.

Simple Circuit for Producing a Voltage Proportional 
to the Square of Speed, V. V. Gorski, (2 pp, 4 figs).

A Russian patent application was made for the 
circuit shown in Figs. 5 and 6. If the reactance of C 
is much greater than the load resistance, the volt­
age is nearly proportional to the square of the fre­
quency, for the current in the load is

(R^l/^C2)1^ 

and E,G is proportional to the frequency,



ALLOYS

’’Steelmaker to the Electrical Industry” is a title we have 
earned the hard way ... by the sweat of research and 
pioneering development. In this modern world of gauges 
and instruments, of automation, electronics and atomics, 
the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. • When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro­
sion, heat, wear or great stress, call on us. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa.

Write for “MAGNETIC MATERIALS"

SPECIAL
ELECTRICAL

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
Warohouso stocks of AL Stainloss Stools carried by all Uy arson plants

This 32-page book contains valuable 
data on all Allegheny Ludlum mag­
netic materials, silicon steels and spe­
cial electrical alloys. Illustrated in full 
color, includes essential information 
on properties, characteristics, applica­
tions, etc. Your copy gladly sent free.

ADDRESS DEPT. ED-90

CIRCLE 330 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 6 A similar arrangement can be obtained for a 
three-phase tach-generator, which is more common.

Meters

Other non-linear outputs, for example U0llt = 
k(l-E-a") can be obtained by using a choke and 
resistor combination in lieu of the capacitor.
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INFORMATION THEORY

Pulse-Width Modulation Element for Electronic 
Simulator of Pulse-Type Regulation Systems, M. A. 
Shnaidman, (11 pp, 19 figs).

Another article dealing with the new electronic 
computer of the USSR Academy of Science, de­
scribed in the January 1956 Avtomatika i Teleme- 
khanika (See ED June 1, 1956).

Analysis of control systems in which error or con­
trol signals are supplied in the form of pulses in­
volves laborious computations even in the cases of 
the simplest systems. An analogue computer ca­
pable of handling non-linear differential equations, 
used in conjunction with a pulse-width modulation 
circuit, can simplify the work considerably. The 
element described here can produce output pulses 
that range from 0.01 to 20 cycles in frequency, with 
a pulse duty factor ranging from 1.05 to infinity, 
and with an accuracy of 2-3 per cent of the com­
puter full scale. The performance of the pulse- 
width modulation element is thoroughly described, 
although no numerical data are given. Reference is 
made to an article by Morrill and Baum, Diode 
Limiters Simulate Mechanical Phenomena,” Elec­
tronics, Nov. 1952.
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Other Articles in This Issue

“Selection of Dimensions and Structural Scheme 
of Electrodynamic Clutches,” I. M. Makarov 
(13 pp, 22 figs); “Design and Analysis of the 
Dynamic Behavior of Throttle-Type Hydraulic Am­
plifiers,” V. A. Khokhlov, (9 pp, 3 figs.); “Regulating 
the Feed of a Cutting Engine in Well Trilling,
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D. I. Marjanovsky, (10 pp, 6 figs.).
[Concerning Approximate Solution of Par d Dif-

Koz-ferential Equations by Electric Models, E 
lov, N. S. Nikolaev, (7 pp, 11 figs.)]
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System.” V. N. Roginski (10 pp. 5 figs, 1 
Automatized Relaying of Telegrams with 
/itching," G. F. Pramnek, (8 pp, 3 figs); and 
of Design of Broadcast Distribution Net-

E. K. lodko, (6 pp, 6 figs).

the subject); “Long Distance

Sideband Modulation with Division of Low 
ncy Spectrum, B. B. Shtein, (9 pp, 11 figs).
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30, Pennsylvania, 
J-7O798

Tl is a continuation of work described in the 
June 1956 issue of “Radiotekhnika" (ED Jan. 1, 
195' where the use of three-phase modulation to 
produce single sideband signals is discussed, with 
the phase shift kept within the required accuracy 
limit by using wideband phase-shifting networks. 
This article shows how the phase shift can be main­
tained constant by dividing the low-frequency 
spectrum in two parts. A new two-phase modulation 
method, analogous to the previously described 
three phase method, is discussed in some detail.

On Noise Rejection of Long-Distance Com­
munication Channels,’ lu. D. Farber, (10 pp, 3 
figs). (Mostly concerns telephone communication 
it voice frequencies); “Modern Ideas on the Propa­
gation of Meter Waves by Ionospheric Scattering,’’ 
E. L. ( herenkova, (7 pp, 4 figs). (Survey of Amer-

It is these properties that make the Hipersil 
core the foundation for better transformers— 
smaller, lighter, more efficient—at lower cost.
So again at Westinghouse the increased de­
mand for a superior product has led to 
expanded production facilities. Enlarged 
facilities mean one-plant availability of a 
complete line of Hipersil cores—from 0.001 to 
100 lbs.—in a full range of gauge thicknesses 
for all frequencies. Three stocking locations 
. . . Boston; Greenville, Pennsylvania and 
Los Angeles . . . mean you get better service. 
Westinghouse also makes a complete line of 
Hipermag* cores and Hiperthin* cores for 
any electronic applications.
Want a prettier profit picture? Send for the 
Type "C” Hipersil Core Design and Appli­
cation Manual. Write to Westinghouse Elec­
tric Corporation, P. O. Box 868, Pittsburgh

ribed. 
nee is 
Diode

Analysis and Comparison of Principal Circuits for 
Suppressing Interference from Stations Operating 
at the Intermediate Frequency of a Receiver, I. M. 
Simontov, (10 pp, 6 figs, 1 table).

Discusses the most widely used suppression cir­
cuits—the band elimination filter, a bridged-T block­
ing filter used in the receiver input, and a cathode­
circuit blocking filter invented by the author. The 
three circuits are compared with respect to the 
attainable intermediate-frequency selectivity and 
with respect to the insertion loss produced by the 
filtering network.

Analysis of Linear and Non-Linear Electric Network 
by Tabular Methods, V. A. Govorkov, (11 pp, 4 
figs, 7 tables).

Relaxation methods, such as described by Scar­
borough and Southwell, are used to eliminate much 
of the drudgery of solving the simultaneous linear 
equations involved in rigorous Kirchhoff’s-law cal­
culations. The accuracy of the method is discussed.

con- 
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:es of 
r ca­
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lation

Anticipating mushrooming expansion of both 
industrial and defense electronics, Westing­
house has doubled its production facilities 
for Hipersil® cores. A good indication of the 
increased usage of Type "C” Hipersil cores 
is findings of a recent survey . . . more 
than 35% of all military transformers under 
2 kva now use Hipersil cores.
Among the new applications in components 
being constantly added are many specifica­
tions that can be met only by Hipersil cores, 
with such unique properties as:

finity, 
com-

F ECTRICAL COMMUNICATIONS 
(Contents of Elektrosvyaz' No. 10, 1956)

Oriented grain direction, with 100 % co­
incidental flux.
Highest permeability, lowest loss.
100% active in carrying flux.
Lowest possible core volume and weight 
for high-temperature transformers.
Greater mechanical, electrical and mag­
netic stability.



every day,
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make products^ 
better, more O 
efficient...with

Precision monufoctured 
from DuPont Nylon Resin 

to close tolerance of 
+ .001 on diameters 

ond .0005 on sphericity, 
Ace Nylon Balls give 
design flexibility and 
production economy. 
Light in weight . . . 

tough at low tempera­
tures . . . stable at 

high temperatures . . . 
resistant to corroding 

chemicals such as 
sulphuric acid, etc. . .

almost abrasionproof 
. . . these mass-produced 

balls have hundreds of 
industrial applications.

Come in 14 standard 
sizes from ’/»* to %".

Complete facilities 
for fabrication of 

plastic parts for all 
industries. Estimates 

submitted promptly on 
receipt of blueprints 

or specifications.

Write TODAY for 
samples, bulletin, 

price list

Æ BALLS
ACE PLASTIC COMPANY Extrusion Molders 

and Fabricators

91-58 Van Wyck Expressway, Jamaica 35, N, Y. * JAmaica 3-5500 
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Successful Design Engineer 
Saves Time, Does Better Job

Direct-from-the-
factory product 

information 
is the key ...

he finds it faster 
in The MASTER!

1546 pages 
World’s Largest 
Electronic Parts 

Catalog

data on all prod-

Abstracts

Specialized industrial tubes manufactured in small numbers are evacuated in special 
ovens. Operator is checking temperature of tube (WL-5936 triode) as it is evacuated.

Status of Special Purpose Tubes

Production, design, develop­
ment engineers and PA’s rely 
on The MASTER. It’s the 
quickest, easiest way to get 
current, direct-from-the-factory 
ucts needed in production and research applica­
tions. The MASTER describes, illustrates, lists spec­
ifications and prices of over 125,000 electronic
items—all systematically arranged for speedy refer­
ence.

Get the NEW 
1957 Radio-Electronic MASTER 

21st edition 
at your parts distributor today 

ONLY *295 

The Radio-Electronic MASTER 
60 Madison Avenue • Hempstead, N. Y. 
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A major trend in special purpose tubes has been 
in the direction of achieving greater power den­
sities from smaller tube generators. Reliability has 
been an important consideration too, as has been 
the assembly of multitube units in one envelope. 
Some of the techniques and advances in special pur­
pose tubes are reviewed briefly here.
■ Envelopes. New glasses and improved ceramics 
have made possible tube designs that will stand 
high-frequency operation, high voltage, high tem­
peratures and operation in a strong rf field. “Cus­
tard cup” base structure provides a contour to 
which metal thimbles are easily attached, and forms 
part of the vacuum envelope. Kovar, with an expan­
sion characteristics which matches 7052 glass, al­

lows rugged metal-to-glass seals in very large sizes.
In the multiform process, powdered glass is mixed 

with a binder and dry pressed into a toroid shape. 
The ring is next heated in an oven which sinters 
the glass particles into one solid piece. The glass 
ring can be sealed on both its inside and outside 
edges to metal cylinders, which form part of the 
electrical lead-in system. Furnace sealing of the 
glass ring and tube parts results in a tube with 
concentric input and output electrode leads that 
are most suitable for high-frequency oper ion. A 

new 10 kw tube for frequencies up to 30 i ic uses 
this concentric lead-in system.
■ Leads. Tungsten wire is often used as a ead-in 
conductor for power tubes since it can b< sealed

ELECTRONIC DESIGN • June 15 1957
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better switch engineering a pushbutton world .

1200 ELMWOOD AVE., SHARON HILL, PA. • 139 Illinois St., El Segundo, Calif.
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nake efficient connections with external cir-
lements.

re? ly to glass, particularly in the smaller sizes.
ugh the expansion of tungsten does not ex-
natch glass, proper annealing results in satis-

seals. Dumet, a nickel-iron wire with a
of copper, seals readily to many types of

ind is widely used, particularly for receiving
Fly ing leads, -long flexible copper ribbons

nentlv attached to the pins in the base of the

■ Insulation. A newly designed spider insulator can
support long filament wires at critical points and

hfthìiungton
SWITCHES • INDICATOR LIGHTS • SPECIAL ASSEMBLIES
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operate at 2000 C inside the filament cage. Some­
times the need for even higher operating bulb tem­
peratures and higher frequencies requires ceramic 
parts to support and insulate the electrodes, and 
simultaneously form part of the vacuum envelope. 
High purity alumina is useful. Usually it is coated 
with a surface layer of metal at the electrode seals. 
Alumina can be brazed to metal parts and forms a 
vacuum-tight joint of high strength.

The material can be made either non-porous or 
porous, the latter being preferable when efficient 
out-gassing is a consideration, such as for internal 
insulation. Non-porous ceramics are used for vac­
uum-type envelopes. The parts can be made in 
sizes from a fraction of an inch to ten inches. Alu­
mina windows have been made as thin as 0.010 
in. although flat pieces are usually somewhat 
thicker.

■ Cathodes. If the ratio of peak available electron 
emission demanded by the* circuit is kept above a 
ratio of about 3 to 1, and if a high degree of vacuum 
is maintained, thoriated-tungsten filaments prove 
satisfactory under relatively severe and continuous 
operating conditions. Electron emission is a key’ 
factor and must be maintained at a high level.

Cermet cathode can stand high temperatures 
caused by back positive ion bombardment, and have 
been used where particularly severe operating con­
ditions prevail, such as in a high-powered mag­
netron.

■ Grids. To keep power tube grid thermionic emis­
sion from becoming too high, an emission-inhibiting 
grid material such as a platinum-clad wire of 
moly bdenum or tungsten is used. The oxide-coated 
cathode of a typical receiving tube tends to deposit 
a layer of barium on the grid; here, gold plating 
prevents the unwanted primary emission.
■ Anodes. In air-cooled tubes, an internal anode 
radiates most of its heat directly through the envel­
ope walls. The solid anode X-ray rectifier tube 
operates particularly well under the high peak 
powei loads which are often encountered. Some 
decti nic tube anodes are external, forming part of 
the ( elope and resulting in a relatively compact 
tube. metal-to-glass seal is required. The anode

of the tube is mounted in a water jacket and 
ooling is quite effective. A new rectifier has 
lilt with an external anode that includes a

A HOH-SHAP SWITCH 
FOR "KEYBOARDS”

Developed specifically for the key- 
boa-ds of electronic computers, cal­
cul - tors, and other business ma­
chines, the Hetherington B5023 
gives the smooth, yet precise action 
necessary for fast manipulation 
Operating pressure is a scant % 
pound — just enough to retain the 
familiar keyboard “feel.”

The versatile 2-circuit, momen­
tary-contact circuitry of the B5023 
can also be used as SPST or SPDT. 
Recent tests have shown a life of 
better than 1.7 million operations at 
5 amps., 30 volts de. This is far 
greater than the conservative rating 
you’ll find in Bulletin S-6 if you 
write for it.

for "Human-Engineered” Panels

Wherever switches and indicator 
lights are used on the same panel, 
Hetherington Sivitchlites can play a 
major part in improving panel legi­
bility and operating convenience. 
For the pushbuttons of these com­
pact snap-action switches contain 
their own built-in indicator lights 
for easy, direct association of switch 
and light functions. Moreover, they 
save greatly on panel space, wiring, 
installation and removal time.

So many different Hetherington 
Switchlites are now available that

ELEC -IONIC DESIGN • June 15, 1957

THUMB-OPERATED
"TOGGLE”

CONTROLS 4 SEPARATE
SWITCHES

A familiar sight to helicopter 
pilots is this versatile Hethering­
ton Type F441 Four-Way Switch. 
Here* it is housed, along with other 
Hetherington Switches, in a hand­
grip which fastens to the flight 
control stick. Moving the Switch’s 
thumb-type knob up or down, 
right or left, operates control 
motors for hoists or lateral trim.

Housed in the 1-1/64" by 7/8" 
phenolic case of the F441 are 4 
separate momentary-contact 
switches arranged 90 degrees 
apart around the base of a thumb- 
controlled toggle lever. Normally, 
all switches are “open” and the 
toggle is centered.

Usually the switch is mounted 
so that the lever projects through

a cloverleaf gate that restricts op­
eration to one switch at a time. 
Without the gate however, any 
two adjacent switches may be 
closed simultaneously. The tog­
gle may also be held outward and 
moved in an arc to actuate all 4 
switches in succession.

Admittedly, the F441 Switch is 
rather specialized. However, it 
offers industrial users interesting 
opportunities to simplify equip­
ment design and operation — by 
saving space, by “foolproofing'’ 
critical circuits, or by making 
operations easier to understand.

No bulletin is available on this 
switch as yet, but ratings and 3 
dimension drawing will be sent 
on request. Ask about the F441.

New SWITCHLITES

only a few of their many features 
can be mentioned here:
Switch Circuits: SPST, SPDT, DPST, DPDT, 
or 2-circuit. Up to 15 amps fa 28 v. de.
Snap-Action: Push, momentary : Pull, momen­
tary ; Push-Pull, maintained; Push-Push, 
maintained ; Push-Pull, maintained with aux­
iliary momentary on “push.”
Lamp Circuit: Case ground or separate gnd. 
terminal. “Hot” lead to separate terminal, 
thru main sw. contacts, or thru separate 
bu:1t-in sw. circuit. 6, 14, 18, 28 volt AN3140- 
type lamps.
Pushbutton Lenses. 10 styles, each in 10 trans­
parent or translucent colors. Lettering may 
be engraved on all.
New Bulletin S-7 gives complete de­
tails on all Hetherington Switchlites.

Soon! AT LEADING 
PARTS DISTRIBUTORS

Need Hetherington products for 
prototypes, breadboard models, 
special projects, or small pro­
duction runs? Most popular 
items will be available at your 
local electronic parts distributor 
in the very near future.

For the name of your near­
est parts distributor and bulle­
tins of the Hetherington 
Switches, Indicator lights, and 
Switchlites he carries, write 
directly to: DISTRIB U- 
TOR’S DIVISION, 
HETHERINGTON INC., 
26 Rittenhouse Place, 
Ardmore, Pa.
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Fig 1 Unique Features, Design Simplicity and En­
vironmental Free Construction are Combined in this 
Alden Unit Molded Cable to Provide a High Level of 
Reliability for Trouble-Free Field Operation of Elec­
tronic Equipment.

A new flexibility in cable design is 
now possible by combining Alden unit 
molded connectors into Unit Molded 
Cable Assemblies. See Fig. 5. Plus a 
choice of insulation types and contact 
layouts each assembly can be shielded, 
overbraided, wrapped or jacketed. 
Cable intersections can have molded-on 
junctions for mechanical and environ­
mental protection.

NEW HIGH VOLTAGE CONNECTORS 
The problem of handling high voltages 
has been solved by Alden “IMI” Hi- 
Voltage Connectors. Integrally mold­
ing the insulation around the contact 
and lead eliminates the need for leak­
age paths at the wire entrance, reduces 
the number of parts, and provides a 
compact connector. See Fig. 6. Con­
nectors can be provided as single dis­
connects or combined into Unit Molded 
cable assemblies. See Fig. 7.

MOLDED-IN LEAKAGE PATH PROVIDES 
HIGH BREAKDOWN 

RATTNC

RELIABLE PUNCH PRESS CONTACT

ALDEN UNIT MOLDED CONNECTORS

to operating and environmental needs.

For immediate use a whole series of 
multi-contact connectors is available in 
a variety of insulating materials, con­
tact layouts, and wire types and sizes— 
so that they can be tailored specifically

Fig. 4 Rugged and Compact, these Alden Unit 
Molded Connectors are Adding to Equipment 

Reliability

UNIQUE PUNCH PRESS CONTACTS
Inelastic screw machine contacts are 
eliminated. A patented Alden feature 
provides for highly resilient, long-life ALDEN UNIT MOLDED CABLES

—» -I L —
Fig. 5 Installation and Maintenance of an 
Electronic Vending Machine is Simplified and 
Operation Assured by this Alden Unit Cable.

Field Servicing Eliminated by 
Alden Unit Molded Cables

A New Approach to Connector Design—The Alden "IMI" 
(Integral Molded Insulation) Connectors—Raises the Whole 
Level of Connector Reliability.

High reliability is further assured by 
the use of patented Alden “Top-Con­
nected” contacts. See Fig. 3. Leads are 
crimped and soldered to the top end of 
the contact, allowing the wire insula­
tion to be deep-seated in the connectoi’ 
insulation and preventing the possibil­
ity of exposed conductor. Contaminants 
are effectively blocked.

Fig. 2 Alden Unit Molded Umbilical Con 
nector Provides Vital Electrical Link between 
Launcher and Missile.

Fig. 6 Compact Connector Tames 30 KVDC 
and Provides Unique Circuitry Advantage with 
Integral Molded Surge Suppressing Resistor.

Extending the technique to tube cap 
connectors for rectifier, pulse and 
transmitting tubes has opened up a 
new series of connectors. See Fig. 7. 
Circuitry advantages are gained by 
special tube caps with molded-in re­
sistors, chokes, and corona shields.

In Alden “IMI” Connector contacts, 
leads, and other inserts are molded with 
a hot shot of insulation into a unit- 
molded connector. Wire and connector 
insulation bond to provide perfect 
strain relief. Complexity of connector 
parts is eliminated, greatly reducing 
usual connector trouble spots. The re­
sult is an extremely rugged and com­
pact connector of tremendous simplicity 
with characteristics for high reliability 
like the connector shown in Fig. 2.

Fig. 7 Here's Just a Few of a Wide Variety of 
Alden Unit Molded Disconnects and Tube Cap 
Connectors for a Wide Range of High Voltage

High voltage disconnects and tube cap 
connectors can. be combined to provide 
complete unit* molded high voltage 
cable assemblies. See Fig. 8.

punch press con­
tacts. See Fig. 3. 
This feature, a 
relieving area, 
matches contact 
resiliency to that 
of the surrounding 
insulation — per­
mits the molding 
of any number of 
punch-press female 
contacts into a con­
nector— not eco- 
nomicallx’ feasible 
up until this time. 
See Fig. 3.

Fig. 3. Alden Molded- 
in "Top Connected" 
Punch Press Contact 
Assures High Resili­
ency and Long Life

CIRCLE

Fig. 8 Unit Molded Alden High Voltage Cable 
Assembly Combines Suppressor Disconnect and 
Regulator Tube Cap Connector

To close in fast on your connecting 
problems—write us today with full de­
tails on operating requirements, en­
vironmental conditions and functions.

ALDEN PRODUCTS CO.
6139 N. Main Street Brockton, Mass.

"""^pXA/vvv^

radiator portion for either air- or oil-cooled o era­
tion. Another has been designed particularly for 
oil-immersed installation, and can be mounte i in- 
side the ac power transformer tank. Such ins illa­
tion provides high voltage and current ratings and 
minimized tendency to arc over.
■ Gas Filling. The thryatron grid prevents current 
from passing between the cathode and anode until 
a desired time, after which the amount of current 
flow depends solely upon the electrical values of 
the external circuit. The grid cannot regain control 
until the current flow is stopped, when anode po­
tential goes negative. Thus the grid in a gas-filled 
tube controls the power handled in the tube by de­
termining the portion of the ac cycle that current 
can flow; it cannot determine the magnitude of the 
current through direct and continuous control of 
the amount of electron flow.

Mercury vapor has been the traditional filling 
for thyratrons and works efficiently. Objections to 
its use are its sensitivity to extremes in both high 
and low ambient temperatures. But the control 
grid has been redesigned and shield grids added to 
restrict the spread of ionization during operation so 
that the deionization occurs more rapidly, resulting 
in better control.

Inert gases, such as argon, neon and xenon re­
main in the gas phase throughout the normal oper­
ating temperature range. Advantageous operating 
characteristics are sometimes obtained by using a 
combination filling of an inert gas and mercury.

When extremely rapid ionization and deioniza­
tion is desired, such as for modulating radar equip­
ment, thyratrons are filled with hydrogen. Since hy­
drogen is also an inert gas, the hydrogen thyratron 
is not influenced by ambient temperature conditions 
over the usual operating range.
■ Ultrasonic Cleaning. Improvement of techniques 
has achieved outstanding results in removing resi­
dues remaining from the compounds used on metal 
surfaces during buffing, polishing, and drawing. 
Ultrasonic cleaning equipment has been developed 
to the point where it can be placed on production 
lines.

Ultrasonics has been found useful also in assisting 
chemical action in plating operations. The mechani­
cal vibrations knock loose any small bubbles formed 
during plating and thus shorten plating time.
■ Non-Destructive Inspection. Important advances 
have been made with chemical, ultrasonic, high- 
frequency, magnetic, fluorescent penetration and 
X-ray methods to check the quality of materials and 
parts. The polariscope for examination of many 
forms of glass and glass-to-metal seals is another 
iion-destructive testing technique.

Refinement of an old method can be used tor in­
spection of steel parts. The material to be ins Tected 

is first dipped in an acid bath to produce ai insO1 
uble coating of material that leaves a matt back-
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In rrasonic testing, high-frequency sound waves 
are - nt into a material and their travel pattern 
noted A fissure will reflect these mechanical vibra­
tions md by careful measurement, location of a 
flaw can be accurately determined. X-ray pictures 
will reveal hidden cracks or voids and are also used 
to check internal spacing, such as the distance be­
tween the grids and anodes in large water-cooled 
power tubes.
■ Ignitrons. The ignitron switch requires a small 
amount of water flow for cooling purposes to main­
tain rated temperature. Usually the operator will 
not turn off the water flow when the welder equip­
ment is not in operation, and thus much water is 
wasted. An important ignitron improvement is a 
thermal control device that performs this function. 
The tube is interchangeable with the previous ver- 

I sion, so that a new tube can be easily installed and 
I the thermal control features added.
I" Magnetrons. An x-band magnetron can be tuned 
I by pushing a set of pins into, or removing them 
I from, the anode cavities. This magnetron, mechan- 
lically tunable over a frequency range of 8500 to 
■ 9600 me, is an improved model over World War II 
■ designs that were not tunable.

A new magnetron has a peak-power rating of 10 
|Mw and enables radar to see a plane at a distance 
I of 400 miles. This tube has obtained the highest 
■power-duty product for any magnetron using pulse 
■widths up to 10 pisec and 0.0018 duty. The cermet 
■cathode power is 4 kw for starting, and reduces 
■during oscillation to between 1 and 3 kw, depend­
ing upon average anode input power. Rated plate 
l oltage is up to 70 kw, and the peak anode current 
Is 350 amp. The magnetron delivers its power into 
I1 6-1 2 in. diam waveguide with no pressurizing 
■or gas insulation required. The anode and end 
■covers are water cooled, and forced-air cooling is 
■required for the output glass window. The efficiency 
■varies from 46 to 50 per cent depending upon the 
■operating point.
■* Counter Tubes. In the atomic energy field, neu- 
■ron detection tubes have been developed to moni- 
■ r and control atomic reactors while in use. 
■‘deutron detection tubes have been designed with 
■turdy integral structures to withstand any normal 
■operating conditions of temperature and vibrations 
■° whi< 11 equipment using these tubes may be 
■ubjecti I. A complete line of tubes can cover a 
wcutroii lux range of at least 12 decades.

«round surface. The parts are next placed in a pene- 
ich as an acid mixture, after which they are
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Engineered by Tinnerman...
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Over 8000 types available. See your Tinnerman 
representative or write for Bulletin 333-1.

TINNERMAN PRODUCTS, INC.
BOX 6688 • DEPT. 12 • CLEVELAND 1, OHIO

TINNERMAN
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4 SPEED NUTS® eliminate 8 parts 
in resistor assembly, cut costs 50%!

■Absti 
’urpos 

louse 1

Tremendous assembly savings are often possible 
when Tinnerman Speed Nuts are “designed into” 
new products. This is an example: Corning Glass 
Works, Corning, New York, adopted 4 special 
Speed Nut brand fasteners and cut assembly costs 
on new power-type glass resistors by 50%!

Assembling power resistors is normally a slow 
and complex operation. Yet a pair of one-piece, 
spring-steel Speed Nut angle brackets eliminated 
4 of the 9 parts required by another fastening 
method and cut assembly time to a few seconds!

These corrosion-resistant, vibration-proof 
fasteners hold the resistor under live spring tension 
to avoid mechanical shock. Locating washers, lock 
washers and nuts are eliminated. Also, one-piece 
Speed Clamps* that double as terminal bands 
eliminate 2 lock washers and 2 nuts.

Speed Nuts permit maximum assembly savings 
on new products, but you can probably make 
worthwhile savings right now on current products.

FASTEST THING IN FASTENINGS®

CANADA: OoniniM Fasteners Ltd.Hamilton. Ontani GREAT BRITAIN: Simmints Aericmirin LU, Trafilisi, Wilts. FRANCE: Sinmats J. A, J rat Salama ü hthschiM. Sufisms(Siili). GERMANY Mkim Biiky GbIH Hiihiktrt



Standards and Specs
Sherman H. Hubelbank

PROMPT QUOTATIONS —

Printed Circuit Handbook upon request

F
4284 N. Knox Avenue • Chicago 41, 11 li noil

CIRCLE 339 ON READER-SERVICE CARD FOR MORE INFORMATIONKnobs
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Replace n

MODEL 10-7

LINEMASTER
(2)

(3)

(4)

LINEMASTER SWITCH CORP.
CIRCLE 340 ON READER-SERVICE CARD FOR MORE INFOR AATION
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G-M Servo Motors
G-M LABORATORIES INC

ULTRASONIC 
DERIVED

Ava 
Writ

HOW
DIVISIOI

CIRCI

• Dimensional Drawings
• Characteristics Charts
• Performance Data
• Complete 

Specifications

DE! 
Hov 
moi 
(1)

Send for your free copy of G-M Servo Motor Booklet 
No. 8. Contains all-new technical data including selec­
tion of gear trains and motors; derating effects of 
temperature, control phase impedance and G-M’snew 
finned-type Servo Motor construction.

Write for complete .specifications and block diagram.

Engineers! write for valuable r ew

SERVO MOTOR Informal an

TREADLITE
One treadle
• No larger than 
a pack of cigarettes
• Responds to slightest 
pressure • Smart 
design

Box 38 • Gedney Station • White Plains, N Y.
CIRCLE 338 ON READER-SERVICE CARD FOR MORE INFORMATION

FEATURES:
• Excellent Line and Load Regulation 

Output changes in millivolts
• Low Noise
• Output Floating (either side may be grounded)
• Output Impedance adjustable to 0.00 ohms!

ELECTRONIC DESIGN • June 1-,

FOR:
• Strain Gauges
• Filaments
• Transistors
• Precision Voltage Reference 

(Even under load)

(1.

AMERICA’S
FOOTSWITCH LEADER 

FOR OVER 20 YEARS
Here ore 3 styles of 2-in-l 
switches . . . typical of the tre­
mendous variety offered by Line­
master in more than 5 different 
models of all types.
Let us quote on YOUR switch 
requirements.

Batteries

ULTfiflSOniC ™

PRINTED 
WIRING. 
METHODE

With the newest and largest facility in the industry. Methode, 

long a leader in volume production, is now in position to 
give special attention to short run as well as large 

quantity printed circuit requirements

CIRCLE 337 ON READER-SERVICE CARD FOR MORE INFORMATION

CHICAGO 3 1, ILLINOIS

DEPENDABLE DELIVERY— 
RELIABLE PRODUCT—

BRAND NEW!

7.0 VOLTS D.C.
1.5 AMPERES

ULTRA-REGULATED 
D. C. POWER SUPPLY

Guided Missile Electronic

MIL-E-25366(USAF), Electric and Electronic 
Equipment, and Systems, Guided Missiles, Instal­
lation of, General Specification for, 21 Decem­
ber 1956
The general requirements for the installation of elec­
tric and electronic equipment and systems in guided 
missiles are established by this spec. The design and 
installation of the electric and electronic systems 
and the selection and installation of the electric and 
electronic equipment is based on reliability; sim­
plicity of operation; long-storage life with minimum 
reconditioning for operational use; minimum re­
sources cost; minimized need for new, unique, or 
complex operational support facilities; minimum 
vulnerability to enemy countermeasures; minimum 
size and weight; and maximum safety of personnel 
and equipment. This spec supersedes MIL-E-9156 
(USAF) 20 November 1953 and MIL-E-9483(USAF) 
26 January 1955. This spec is intended for use with 
development and production models of all types of 
guided missiles.

MIL-K-25049A(ASG), Knobs, Control, Equipment, 
Aircraft, 12 December, 1956

Control knobs, as defined by this spec, arc fur­
nished in two sizes, with and without skirts, large 
and small. Control knobs furnished under this spec 
shall be a product which has been tested and has 
passed the qualification tests specified. The aircraft 
control knobs covered by this spec are intended for 
use on controls used as a part of airborne equip­
ment.

Marking

MIL-P-15024B, Plates, Identification—Informa­
tion and Marking for Identification of' Electri­
cal, Electronic and Mechanical Equipment, 11 
March 1957

This spec covers the material requirements for 
identification plates and information plates and the 
marking information for identification plates 
mounted on units, assemblies, and equipment of 
BuShips material. Identification plates and informa­
tion plates are classified by this spec as: etched, 
engraved, stamped, cast, stenciled, laminated, de­
calcomanias or adhesive-backed metal foil, photo­
graphic, and embossed. The term information plates 
as used by this spec means instruction, warning or 
safety plates, wiring diagrams, graphic charts, and 
other designation plates. Dimensions showing typi­
cal proportions and spacing for electronic equip­
ment identification plates are given.

Your copy sent 
postpaid.

No obligation.

FREE!
16 data filled 

pages

for every 
conceivable

footswitch.
need

turn to

THE 
EXECUTIVE

Sleek, modern, low 
to the floor design

• On-center pivot 
action • Guaranteed 
mechanical interlock 
prevents accidental 
tripping of two circuits.

LEKTRO- 
LOK

Economical tw,e' 
itter • Requires« 
stly harness “ 

semblies * Mechanicfl 
interlock allows o" 
one circuit to functio 
at a time • DePei 
able • Lightweight

All have »elective circuit* 
Write TODAYw for bul,«f* 

and prices.

130 Putnam
Woodstock, C nn««™



HAH MACHINE CO., INC.
Noble & Jackson Sts., 

Norristown, Pa
Phone BR 2-6453 • BR 9-2327

SPECIALISTS IN THE DESIGN. TOOLING. AND FABRICATION OF SMALL TUBULAR METAL PARTS

ew

on
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STANDARD ENCLOSURE AND 
STANDARD HEADERS . . . 
AVAILABLE ON MANY MODELS

•»ad
C nn»di‘ 
If AATION

ooklet 
selec-

!Ct8 of 
's new

WRITE FOR COMPLETE 
INFORMATION TODAYI

123 WEBSTER STREET, DAYTON 2, OHIO

IN CANADA MARSLAND ENGINEERING LTD. . KITCHENER. ONTARIO ISLl 
IN EUROPE: NSF LTD 31-32 ALFRED PLACE. LONDON ENGLAND

CIRCLE 344 ON READER-SERVICE CARD FOR MORE INFORMATION
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Two standard models 
. . . available with a 

maximum of 4 wafers and 105 pins in header . . . 
capable of many switching combinations.

If standard Ledex models do not meet your re­
quirements, send the design requirements for your 
hermetically sealed relay application today.

National Bureau of Standards

NBS Miscellaneous Publication 220, National 
Bureau of Standards Annual Report 1956

The research and development activities of the 
National Bureau of Standards in the physical sci­
ences during the fiscal year 1956 are summarized 
in this report. This 158-page publication gives brief 
descriptions of representative accomplishments in 
each area of the Bureau’s responsibilities, which in­
clude maintenance of basic standards, determina­
tion of physical constants and properties of matter, 
development of methods and instruments of meas­
urement, and the provision of calibration, testing, 
and scientific advisory services. Copies of this pub­
lication may be obtained for 60 cents each from the 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25. D.C.

COST-CUTTING 
BULLETIN ON 
ELECTRONIC

TUBULAR 
PARTS

Tuba diameters:
0 010 In. to y» in.

A must for every elec­
tronic designer. How 
to avoid unnecessary 
costs by sensible sub­
contracting How to 
choose your sub-con­
tractor. How to get a 
limitless variety of 
small size tubular 
parts at least pos­
sible cost. Send for 
your free copy —no 
obligation.
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For Critical Applications a

INDUCTION MOTOR

HOWARD
MODEL 2500

(1/300 to 1/1400 H.P.)

DESCRIPTIONS & APPLICATIONS
Howard 2500 capacitor type induction motors are available in several 
models to meet various requirements.
(1) Standard Non-Synchronous Capacitor Motors-For general alter­

nating current applications requiring stable speed induction motors.
(2) Torque Motors-Equipped with special high resistance rotors for 

high starting torque and variable speed operation.
(3) Standard Synchronous Motors-Recommended for instruments 

and timing devices and other work requiring exact, constant speed.
(4) Hysteresis Synchronous Motors-For constant speed applications 

requiring higher starting torque and quieter operation.
Avail ie with or without gear heads with ratios from 6:1 to 3600:1.
Write oday for complete data.

HOWA ; INDUSTRIES, INC., 1725 State Street, RACINE, WIS.
DIVISION LECTRIC CORP. • CYCLOHM MOTOR CORP. • RACINE ELECTRIC PRODUCTS

CIRCLE 42 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECT 3NIC DESIGN • June 15, 1957

Electronic Equipment

MIL-E-16400B (Ships), General Specification 
for Naval Ship and Shore Electronic Equip­
ment, 8 January 1956

General requirements are established which are 
applicable to the design and construction of elec­
tronic equipment and associated and auxiliary ap­
paratus furnished as part of a complete system 
intended for Naval ship or shore installations. The 
intent of this spec is to set forth the ambient condi­
tions within which equipment must operate satis­
factorily and reliably; the general material, the 
process for selection and application of parts, and 
to detail the means by which equipment as a whole 
will be tested to determine whether it will so op­
erate.

Transistors

MIL-T-19500A, General Specification for Tran-
sistors, Notice 1, 3 January 1957 
Notice 1 states that reference to 
document “MIL-T-25830(USAF)” 
read “MIL-T-25380(USFA)”. For

the superseding 
is corrected to 
Air Force pro-

curement, the subject spec does not supersede MIL- 
T-25380(USAF) until such time as all detail specs 
written against MIL-T-25380 are covered by MIL- 
T-19500A.

Resistors

MIL-R-8781(USAF), Resistors, Fixed, Wirf.wound, 
Power Type, Chassis Mounted, 31 December 1956 
This spec covers power type, wirewound, fixed re­
sistors, which may utilize the principles of heat dis­
sipation through a metal mounting surface. These 
resistors are not suitable for applications where al­
ternating current is of critical importance. A typical 
type designation for a resistor meeting this spec fol­
lows: AFRI02J1000. These resistors are intended to 
be used where semi-precision at high temperatures, 
high power, wirewound resistors are needed.

HERMETICALLY 
SEALED 

ROTARY SELECTOR SWITCHES 
AND STEPPING RELAYS

N-4 Mw

*Circaitt thouU allow for hoador pint to I 
carry arc tupprottion itami oxtornally.

MODEL
MAX 
NU 

WAFERS

MAX. NO. 
Hi ADII 

PINS
A R c 0 L F G W

Na 4 4 45' 1’4' 2K*' w 2%' 3J4' %' 3" h.*

Na « 4 105* W 3«’ 5%' 4«.' 4’4” %" 4" h."



"I’M WITH UNIVAC”

I
ENC

“I’M WITH UNIVAC”®... your password to a new and exciting world of oppor­
tunity. A career with Univac takes you behind the scenes of important developments 
in national defense, scientific research, business and industry. The tremendous ad­
vances made by Univac in automatic data processing and automation vitally affect 
all of these fields.

Become a member of the team that designs and builds the world-famous Univac 
electronic computers. Build a future for yourself in the most fascinating, fastest- 
growing industry of our times. Investigate the outstanding opportunities now open 
to you at Univac — world leader in this industry.

You’ll be proud to say: “I’M WITH UNIVAC.”
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DIVISION OF SPERRY RANO CORPORATION

Check the following openings at any of these three locations

PHILADELPHIA, PA.
Electronic Engineers, Logical Designers, 
Physicists, Programmers, Mathematicians. 
Send complete resume to Mr. James 
Drumm, Dept. PJ-3, 1900 W. Allegheny 
Ave., Philadelphia, Pa.

SO. NORWALK, CONN.
Mechanical Engineers (graduates BS 
and MS levels), Design Engineers, with 
or without formal degree, if qualified. 
Send complete resume to Mr. Robert 
Martin, Dept. NJ-3, Wilson Ave., South 
Norwalk, Conn.

ST. PAUL, MINN.
Electronics Engineers, Mechanical Engi­
neers, Electronic Design Engineers, Engi­
neering Writers, Physicists, Mathema­
ticians. Send complete resumé to Mr. 
R. K. Patterson, Dept. SJ-3, Univac Park, 
St. Paul 16, Minn.
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ENG JEERS, SCIENTISTS:

Vhat did they say the 
last time you had an 

IDEA?
At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they make a 
good constructive suggestion and 
are gently reminded that "ideas" 
are the responsibility of others. 
(Strangely enough, these same 
companies often talk about 
"creative engineering" in their 
recruiting ads.) Fortunately this 
attitude is not typical of most 
progressive companies today.

We know many companies who 
encourage and appreciate creative 
thinking . . . who know that youth, 
inspiration and progress all go 
together.

Whether you’re thinking seriously 
about changing jobs or not, Decision 
can improve your job perspective 
confidentially and at no cost to you. 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who pay us to find 
good men. And, we will enter your 
name and resume in our unique 
Decision/Register, which we search 
daily to find engineers for specific 
job openings.

DECISION/INC
Publishers of the authoritative

Engineers’ Job Directory

find OUT ABOUT COMPANIES WHO 
NEED YOUR IDEAS.

MAH THIS COUPON NOW I

Oliver P. Bordes, President 

decision/inc 
Management Consultants 
1673 First National Bank Bldg.
Cincinnati 2, Ohio

Dear Mr. Bardes:
I do have good ideas, and I want 
♦o find out who needs them I

NAME_ _ _ _ _
title
lor job Merest)

street

city

STAT»

MECHANICAL ENGINEERS are using their skills in the de­
sign and development of new mechanisms required for business 
machines and for those mechanical products which are associ­
ated with electronic data processing equipment.

ELECTRO-MECHANICAL ENGINEERS are constantly faced 
with the problems of capturing information from the various 
input devices and converting this information into a usable form 
for subsequent use in data-handling equipment.

ELECTRONIC ENGINEERS enjoy an unparalleled freedom 
in the development of new types of circuitry and components 
which are necessary to maintain leadership in the competitive 
field of record-keeping automation.

COMPUTER ENGINEERS backed by the company’s computer 
research since 1938 are developing an economical, flexible digi­
tal computer to meet the requirements of all record-keeping 
applications.

ENGINEERING UNLIMITED
ATONE OF THE WORLD’S MOST SUCCESSFUL CORPORATIONS
If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions . . .
Act at once! Send resume of your education and experience to Employ­
ment Department, Technical Procurement Sec. K The National Cash 
Register Company, Dayton 9, Ohio. NCR

THE NATIONAL CASH REGISTER COMPANY

CIRCI' 553 ON READER-SERVICE CARD CIRCLE 554 ON READER-SERVICE CARD FOR MORE INFORMATION
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RECONNAISSANCE SYSTEMS LABORATORY

CIRCLE 556 ON READER-SERVICE CARD FOR MORE INFORMATION

HOW TO USE
THERCA Service Company

HOME REPLY FORM

CIRCLE 555 ON READER-SERVICE CARD FOR MORE INFORMATION
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contact: MR. J. C RICHARDS 
--------- P O BOX 188 -----------------------

MOUNTAIN VIEW. CALIFORNIA

ELECTRONIC DESIGN • June 15

Last year ELECTRONIC DESIGN processed more than 60,000 individual 

reader cards. Now ELECTRONIC DESIGN is first to add a confidentiel 

inquiry form—one more step to its speeding communications betwee' 

reader and advertiser.

GOVERNMENT SERVICE ENGINEERING . . . Nationwide or Worldwide
Opportunity at RCA grows almost daily for engineers, skilled 
in military electronics. Your future may lie in design, development, 
fabrication, prototype field test, modification or liaison. All involve 
attractive salaries, full benefits, advanced facilities and association 
with small groups of interesting scientists and engineers.

l or expense-paid interview, send resume to:

Mr. James Bell
Employment Manager, Dept. Y-9F 
RCA Service Company, Inc.
Cherry Hill, Delaware Township
Camden 8, New Jersey

RCA SERVICE COMPANY, INC.
Government Service Department

now being established in Mountain View, has organizational 
openings for engineers and scientists, particularly in the follow­
ing areas of specialization:

Systems Analysis 
Receiver Techniques 
Antenna Development 
Communication Systems 
Direction Finding Systems 
Data Handling

This new laboratory offers ground-floor opportunities in Syl­
vania s expanding operations on the San Francisco Peninsula. 
Liberal employee benefits include Sylvania support of advanced 
academic study.

If you wish to inquire about any of the employment opportunities listed 

in the “Career Section” simply circle the appropriate Reader Service 

number in the grey (shaded) area of your Reader Service card. Be sure 

to include your home (or non-business) address in the space provided 

at the bottom of the card. In this way, the privacy of your inquiry will 

be protected while still providing the speed and efficiency of ELEC­

TRONIC DESIGN’S Reader Service card system.

IN YOUR ENGINEERING JOB?



li PORTANT WORK and GOOD LIVING
rou can build a rewarding career here

COI

Teamwork at S-WExcellent Suburban Housing

Chicago’s Lake Front

Modern Shopping Centers Pleasure Boating

Fishing and Hunting Famous Department Stores

T m»--
STE WART-WARNER

Continued

CIRCLE 558 ON READER-SERVICE CARD FOR MORE INFORMATION
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Northwestern University 
Technological Institute

Typical Scene 
S W Laboratories

nay be the engineer or scientist who 
nd at Stewart-Warner Electronics a 
ination of factors that is particularly 
ding to you. Weigh the factors listed

MICROWAVE DESIGN 

RELIABILITY ENGINEERING 

TEST EQUIPMENT DESIGN 

SPECIFICATIONS WRITING

Main Plant and General Offices 
1301 N. Kostner Ave.
Chicago 51, Illinois

Museum of Science 
and Industry

CIRCUIT DESIGN 

ELECTRONIC PRODUCT DESIGN 

SYSTEMS ANALYSIS

MAGNETIC COMPONENT DESIGN

FLIGHT TEST READY TO START as Raytheon engineer conducts final check. 
He works with some of our country’s top design engineers on aircraft navi­
gational and guidance systems.

A t Stewart-Warner Electronics... in Chicago

Small project groups with full systems responsibility, working on 
the most interesting and advanced radar and navigational prob­
lems of the day — this is the atmosphere at Raytheon’s Maynard 
Laboratory.
A company with many engineer-managers—experienced execu­
tives with young ideas—tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in beautiful New England.
We now have opportunities for men at all experience levels in:

If you think this may be the combination of career factors you 
have been seeking, write today to A. D. Arsem, Manager of 
Engineering and Research. Stewart-Warner Electronics, 1301 N. 
Kostner Ave, Chicago 51, Illinois.

Are you the 
ONE MAN IN THREE?

belt -v and then if you want additional 
information, tell us your area of interest 
and your qualifications. Here is a brief 
picture of what we offer to men with abil­
ity and imagination:

A Sound Future. A career at Stewart- 
Warner Electronics combines un­
usual opportunity for individual 
growth with job security. 51 years 
of successful growth stand back of 
Stewart-Warner. And. plans for the 
future are bold. Long term govern­
mental electronics projects are rap­
idly bei ng complemented by a planned 
industrial product expansion pro­
gram of extraordinary scope. Do you 
want to grow with a company that's 
going places?

Facilities and Projects. Stewart- 
Warner Electronics maintains excep­
tionally well equipped laboratories 
devoted to a multitude of research 
and development projects ranging 
from commercial facsimile, electronic 
computing products to government 
radar, IFF, communications and 
navigation instruments. Can you con­
tribute originality, imagination and 
sound engineering to such projects?

Excellence in Electronics
CIRCLE 559 ON READER-SERVICE CARD FOR MORE INFORMATION

For more information on any of the above or other related fields, 
contact John J. Oliver, P.O. Box 87D, Raytheon Maynard 
Laboratory, Maynard, Mass.

RAYTHEON MANUFACTURING COMPANY
Maynard Laboratory

Maynard, Massachusetts

ELECT DNIC DESIGN • June 15, 1957

Educational Opportunities. Stewart- 
Warner Electronics offers tuition- 
free advanced studies at such lead­
ing institutions as the University of 
Chicago, Northwestern University 
and the Illinois Institute of Tech­
nology. Do you have interest in en­
larging your technical knowledge?

Living in the Chicago Area. Chicago 
offers housing to suit everyone’s 
taste, from studio apartments to 
modern suburban homes with lots of 
living space. The area includes some 
of the highest rated grade and high 
schools in the nation. There is almost 
no limit to recreational, cultural, en­
tertainment , shopping and educa­
tional facilities: theatres; major 
league ball parks, collegiate and 
professional football; museums; 
parks; beaches; summer and winter 
sports; huge general and technical 
libraries; concerts; universities; near­
by hunting, fishing, skiing and resort 
areas; ultra-modern shopping cen­
ters, and many other advantages. 
Do you like to see and do things?

Stewart-Warner Electronics offers per­
sonal recognition, good salaries, good 
living and a good future . . . with regu­
lar advancement reviews, insurance 
program, a retirement plan and many 
other progressive benefits.



AVIONICS 
OPPORTUNITIES

In Sunny, Tropical 
San Diego, California

UNDERWATER
ORDNANCE MISSILE

SYSTEMS ENGINEERS

SYSTEMS ANALYSTS 
(engineering and mathematics)

CIRCUITRY DESIGN ENGINEERS

SERVO DESIGN ENGINEERS

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical)

ETCHED CIRCUIT DRAFTSMEN

MICROWAVE TECHNICIANS

FOR NEW
AIRBORNE 

NAVIGATIONAL 
SYSTEMS

MISSILE 
GUIDANCE 
SYSTEMS

HELICOPTER 
INSTRUMENTATION

AIRCRAFT 
CONTROL 
SYSTEMS

Work on these challenging projects at RYAN 
Live in beautiful San Diego — a year-round playground

WRITE TO ENGINEERING PROFESSIONAL PLACEMENT

AERONAUTICAL COMPANY

Research and Development
Design electronic and mechanical control 
circuits for use in underwater acoustic 
homing devices such as torpedoes, targets 
and decoys.

R e have openings for engineers with either 
advanced or limited experience. There are 
openings in both Cleveland, Ohio and Key 
West, Florida.
Clevite Research Center develops new prin­
ciples and new products for other units of 
Clevite Corporation. The Research Center 
provides the ideal environment for the en­
gineer because it has been supplied with the 
facilities, equipment and library to provide 
new knowledge and new products for 
Clevite Corporation, a company whose 
entire product line is in the growth fields 
of electronics, semiconductors and auto­
motive and aircraft power plants.

WRITE E. A. GENTRY OR CALL ULster 1-5500 COLLECT
CLEVITE RESEARCH CENTER

540 East 105th Street
Cleveland 8, Ohio

CIRCLE 560 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 562 ON READER-SERVICE CARD FOR MORE INFORMATION

TRANSFORMER DESIGN 
SPECIALIST for

I IBM
Graduate engineer or physicist with five to ten years experience 

in magnetics, and transformer design. Must have working knowl­

edge of precision transformers that hold voltage characteristics at 

high and wide temperature ranges. Experience with military speci­

fications desirable. Excellent salary commensurate with qualifica­

tions and experience. Liberal IBM company benefits. Immediate 

opening. Write, outlining experience and education, to:

Mr. Paul E. Strohm, Dept. 906

Manager of Engineering Employment 

Airborne Computer Laboratories 

International Business Machines Corporation 

Owego, New York

CIRCLE 561 ON READER-SERVICE CARD FOR MORE INFORMATION
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A POSITION TAILORED TO FIT THE CREATIVE MAN

Is this your idea of a creative assignment ?

Solving complex circuit design problems in these fields: frequency 

division techniques, memory circuits, digital and analog devices, 
synchronous communications.

An engineer with the necessary intellectual curiosity and an in­
ventive mind to carry such problems to a successful conclusion 

can go far at the G-E Light Military Electronic Equipment Department.

Fill out the coupon below for further information.

Mr. John Sternberg, Light Military Electronic Equipment Dept. 
General Electric Company, French Road, Utica, N. Y.

Name. Degree.

Address.

Area of Specialization.

LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

GENERAL^ ELECTRIC
960

CIRCLE 563 ON READER-SERVICE CARD FOR MORE INFORMATION
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Motorola in Chicago

enjoy

MOTOROLA
CIRCLE 564 ON READER-SERVICE CARD FOR MORE INFORMATION
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give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER

EXTENDING THE RANGE of radar is a constant challenge to Raytheon engi­
neers. This 40-foot high-gain L-band antenna was designed to increase the 
range of existing radar and for use with new radar under development.

Are you the 
ONE MAN IN THREE?

Excellence in Electronics
CIRCLE 565 ON READER-SERVICE CARO FOR MORE INFORMATION

ELECT ONIC DESIGN • June 15, 1957

POSITIONS AVAILABLE IN: two-way communications • radio & TV (color) 
• weapons systems • transistor research 4 application • microwave sys­
tems • servo-mechanisms • field engineering • communications sales 
engineering • military electronics • field service engineering.

write Mr. L. B. Wrenn, Dept. J 4501 Augusta Blvd., Chicago 51, III.

SONAR — submarine, ship and airborne sonar equipment.

Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora­
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence.

You’ll like living in one of the beautiful 
suburbs of the playground of the mid­
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either.

Here’s a laboratory with over 5 acres of ultra-modem working 
area devoted exclusively to the development and design of 
advanced electronic equipment.
There are four independent creative departments:

COMMUNICATIONS—scatter, radio relay, T.V. terminal and mes­

sage circuit multiplex equipment.

COUNTERMEASURES —radar countermeasures equipment, 
advanced countermeasures systems and techniques study.

RADAR — pulse radar equipment including ground-based, air­
borne, long range search, air traffic control, weather and com­

mercial marine.

To participate in any part of this advanced development work 
and enjoy New England living, please contact Donald B. Stillman, 
Staff Asst, to Mgr., Box 6D, Wayland Laboratory, Wayland, Mass.

RAYTHEON MANUFACTURING COMPANY
Wayland Laboratory 

Wayland, Massachusetts



R. B. HURLEY, holder of degrees 
from the University of California and 
University of Southern California, is a 
Design Specialist at CONVAIR-POMONA, 

He is a nationally-recognized author 
and lecturer in the field of transistors.

“Engineers—here’s how we’re taking part in 
the electronics revolution toward solid state devices”

“Here at convair-pomona, we are constantly studying 
ways to apply the new miniature solid state electronic 
devices: the diode, rectifier and transistor. So new is this 
semiconductor infant, and so vast its future — both for 
the military and industry — that our teams of electronics 
engineers actually ‘go to school’ under some of the fore­
most experts in the field.

“As the first fully-integrated missile plant in the U.S., 
CON VAiR-POAf on a designs and builds the Navy’s terrier 
supersonic missile. And, realizing the potential value of 
solid state devices in meeting the critical requirements 
of such airborne missiles, we initiated a ‘transistor pro­
gram’ early in 1953. This program has multiplied many 
times to become one of the most important in the 
industry.

“You, as an engineer, can appreciate the tremendous 
expansion that will come in the application of solid state

CIRCLE 566 ON READER-SERVICE 

electronic devices in the next few years. And you can 
readily understand the advantages of studying and work­
ing with these devices, guided by the advanced thinking 
you will find at convair-pomona.

“You’ll like the atmosphere here, where you see and 
feel accomplishment. And you will enjoy living in 
Southern California’s beautiful Pomona valley. For 
greater career opportunity — for your future’s sake — 
send for more information about convair-pomona today! 
Write to: Engineering Personnel, Dept. ; D.

CON VAI R
POMONA 

POMONA • CALIFORNIA

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION
CARD FOR MORE INFORMATION
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quency is known, the 540A oscillator is merely tuned until 
one of its harmonics zero beats with the unknown. The 
multiplying factor is noted, and the 54OA frequency 
measured precisely on the 524B Counter. The 524B read­
ing, times the multiplying factor, is the unknown.
When the signal frequency is totally unknown, a simple 
calculation employing two or more harmonics determines 
the proper multiplying factor; the measurement is then 
made as before.
On clean CW signals accuracy is about 1/1,000,000; over­
all accuracy is better than 10 times that of the best micro­
wave wavemeters.

high-accuracy measurements on pulsed signals.

Features—Model 540A Transfer Oscillator
Oscillator Fundamental Frequency Range 100 to 220 MC. 
Harmonic Frequency Range to 12 KMC. Stability better 
than 0.002% change per minute after warmup. Output 2 v 
into 50 ohms. Attenuator range 20 to 80 db, into 50 ohms, 
low SWR. Amplifier 40 db variable gain, 1 v output. Self- 
contained oscilloscope 100 cps to 200 KC, vertical deflec­
tion sensitivity 5 mv rms/inch at mixer output. Prices: 
-hp- 540A Transfer Oscillator, $615.00; -hp- 524B Elec­
tronic Counter, $2,150.00; -hp- 525B Frequency Converter 
Unit, $250.00.

For complete discussion and information, 
see your -hp- representative or write -hp- 
for Technical Data sheets and -hp- Journal, 
Volume 6, Number 12.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY
4192K PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.

CABLE "HEWPACK" • DAVENPORT 5-4451
Field representatives in all principal areas

Complete instrumentation for frequency measurement
CIRCLE 346 ON READER-SERVICE CARD FOR MORE INFORMATION
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’ Unia hectric Products, Inc., Mountain View Laboratories . .
'Unia Electric Products, Inc., Tungsten & Chemical Div. . .
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New simplicity, 
counter accuracy!

-hp- 54OA Transfer Oscillator -hp- 524B Electronic Counter

Measure frequency to 12 KMC on 
pulsed, AM, FM, CW and noisy circuits 

Fast, convenient, simple set up

139
124

8
79

135
147

95
26
73

139

8. Comoouents, Inc...................................................................  117

«oreen Instrument Co. . . ..........   118

Just two -hp- instruments—Model 540A Transfer Oscil­
lator and Model 524B Electronic Counter (with plug-ins) 
permit you to measure unknown frequency to 12 KMC 
with speed and accuracy.
Complex instrument arrangements and tedious trial-and- 
error work are eliminated. When approximate signal fre­
quency is known, the 540A oscillator is merely tuned until 
one of its harmonics zero beats with the unknown. The 
multiplying factor is noted, and the 540A frequency 
measured precisely on the 524B Counter. The 524B read­
ing, times the multiplying factor, is the unknown.
When the signal frequency is totally unknown, a simple 
calculation employing two or more harmonics determines 
the proper multiplying factor; the measurement is then 
made as before.
On clean CW signals accuracy is about 1/1,000,000; over­
all accuracy is better than 10 times that of the best micro­
wave wavemeters.

For complete discussion and information, 
see your -hp- representative or write -hp- 
for Technical Data sheets and -hp- Journal, 
Volume 6, Number 12.

Many different uses
The unique 54OA/524B combination is particularly useful 
for swift CW and AM frequency determination, measur­
ing center frequency or deviation range on FM signals, 
measuring frequency on high noise circuits and making 
high-accuracy measurements on pulsed signals.

Features—Model 640A Transfer Oscillator
Oscillator Fundamental Frequency Range 100 to 220 MC. 
Harmonic Frequency Range to 12 KMC. Stability better 
than 0.002% change per minute after warmup. Output 2 v 
into 50 ohms. Attenuator range 20 to 80 db, into 50 ohms, 
low SWR. Amplifier 40 db variable gain, 1 v output. Self- 
contained oscilloscope 100 cps to 200 KC, vertical deflec­
tion sensitivity 5 mv rms/inch at mixer output. Prices: 
-hp- 540A Transfer Oscillator, $615.00; -hp- 524B Elec­
tronic Counter, $2,150.00; -hp- 525B Frequency Converter 
Unit, $250.00.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY
4192K PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.

CABLE "HEWPACK" • DAVENPORT 5-4451
Field representatives in all principal areas
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Complete instrumentation for frequency measurement
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RCA “PREMIUM” TUBES AND COMPUTER TUBES 
11

s**" Operating Reliability
...extended to new levels of performance

To pace the demands for higher quality tubes in critical applications, RCA “Premium” 
Tubes and Computer Tubes have opened new possibilities for sustained reliability 
that exceeds previous levels of tube performance. Here are two important ways in 
which RCA insures that it builds QUALITY into these tubes:

1 has developed a precision-type quality-control system that provides 
never-ending vigilance over the quality of “Premium” Tubes and Computer 
Tubes—throughout every phase of tube manufacture.

Your RCA Field Representative will wel­
come an opportunity to discuss the un­
usual advantages of RCA “Premium" 
Tubes and Computer Tubes for your 
specific applications. Contact him at 
the RCA Field Office nearest you:

East

2 C A backs up this quality-control system with 100% microscopic monitor­
ing of 24 different categories of tube workmanship. By this method, each 
manufacturing point is constantly under surveillance, and prompt correc­
tive action can be taken if needed.

744 Broad Street 

Newark 2, N. J. 

HUmboldt 5-3900

Midwest. . . Suite 1181 

Merchandise Mart Plaza 

Chicago 54, Illinois 

Whitehall 4-2900

Precision Quality-Control—coupled closely with microscopic monitoring—is another 
big step ahead in the manufacture of RCA “Premium” Tubes and Computer Tubes to 
assure excellent uniformity of characteristics and long-term reliability.

West 6355 E. Washington Blvd. 

Los Angeles 22, Calif.

RAymond 3-8361

RADIO CORPORATION OF AMERICA
Tube Division • Harrison, N. J.
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