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receive prompt attention

CHffl YOUR NEEDS 
FOR DIGITAL EQUIPMENT

The following are typical of components and systems 
available from Potter for satisfying your 
digital requirements:

Digital Magnetic Tape Handlers 
High-Speed Perforated Tape Readers 
Digital "Teledelt os " Recorders.. 
Line-at-a-Time Printers 
Record-Playback Amplifiers --  
Record-Playback Head Assemblies 
Magnistors 
Magnetic Core Memory Systems 
Magnistor Storage Arrays 
Translation Systems ----------  
Random Access Memory

_J Magnetic Shift Registers------

General Purpose Interval Timers 
Preset Interval and Delay Generators 
Predetermined Electronic Counters 
Counter Chronographs -- ----
Frequency-Time Counters
Totalizing -Counters and -Scalers----  
Plug-In Counter Decades
Photoelectric Count Detectors 
Photoelectric Screen Detectors 
Translators and Printers

Multiple-Channel Recording Systems 
Doppler Data Translators— — 
Militarized Counters and Timers 
High-Speed Printing Chronographs 
Other Data-Processing Systems

... .  .......  —       ...... , - - —-  .......—    

You can buy Potter with complete assur 
ance of reliability. As specialists imügital- 
data-handling-equipment, -Potter engineexs- 
welcome an opportunity to study your require- 
ments and to make recommendations for solving 
your data-handling problems.

-- Write for detailed technical literature 
on the above products and other digital equip.- 
ment available from Potter. Your inquiry will

potter INSTRUMENT COMPANY, INC.
115 CuHer Mil1 Rood Great Nefk LJ N y



RELIABILITY + in Environment Con­
trol. Raytheon pioneered air conditioned 
dust and lint controlled manufacturing 
areas.

RELIABILITY + in Welding Control. 
Raytheon-developed welding equipments 
and techniques insure precision welds.

RELIABILITY + in Microscopic In­
spection Control. Raytheon provides this 
control during manufacture of parts, sub­
assemblies and completed tubes.

RELIABILITY + in Glass Control.
Raytheon-developed flat press construction 
provides maximum length, strain-free seals 
and minimizes burned leads and lead cor­
rosion.

RELIABILITY + in X-Ray Control. 
Raytheon’s new microscopic X-ray tech­
nique provides non-destructive prevention 
of latent catastrophic defects.

RELIABILITY + in Quality Control. En­
gineering supervision of inspection opera­
tions throughout the manufacturing cycle.

These RELIABILITY + features and others con-
stantly being developed in Raytheon’s unique Pilot Op­
eration guarantee extra equipment protection beyond 
military specification requirements. RAYTHEON

SPECIAL TUBE DIVISION
RELIABLE MINIATURE AND SUBMINIATURE TUBES VOLTAGE REFERENCE TUBES

NEWTIN. MASS.: 55 Chapel St.

NEW Till: 589 Fifth Ave.

Bigelow 4-7500

PLaza 9-3900

VOLTAGE REGULATOR TUBES PENCIL TUBES NUCLEONIC TUBES CHCAtt: 9501 Grand Ave.. Franklin Park • TUxedo 9-5400

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

Editorial
Between the Lines of Design '57

We became so immersed in documenting details 
in preparing this issue’s features, Design '57, that 
we’re not sure that some very important overall 
aspects stand out so as to be self-evident. There 
are several facets which made their mark on our 
minds.

Transistors are being investigated by practically 
every equipment manufacturer. Mostly for one rea­
son. Not so much for the advantages in size, weight 
and power (mobile and aircraft design excepted), 
but in the search for greater reliability. It is not 
only the military that is pushing reliability. Instru­
mentation and control people designing for auto­
matic process systems are looking for 100 per cent 
reliability. Computer people find reliability becom­
ing more pressing. By programming advances, com­
puter problem-solving duty cycle is increasing and 
there is less free time for maintenance. Faced with 
nonskilled maintenance people in the field, all com­
mercial equipment designers are shooting for 
greater dependability and simplicity.

Needless to say, new tube developments are be­
ing spurred on by the military requirement for high- 
temperature components. Transistors will not fit all 
bills. The demand for high-temperature components 
brings us to almost an impasse. Today’s insulating 
materials, magnetic materials, and many structural 
materials cannot withstand the high temperatures. 
For example, 400 F is practically top today for 
electro-mechanical magnetic devices with standard 
characteristics. Designs for 750 F are expected in 
some areas.

Every manufacturer we contacted made the plea 
for better communications—more feedback of test 
and application data. The fast tempo in engineering 
organizations seems to be the reason why more time 
is not spent in writing reports, filling in suppliers 
questionnaires, etc.

The engineering shortage really affects the design 
of today’s products and equipment. Many chief en­
gineers frankly stated that their products were not 
being improved as much as they could be simply 
because they didn't have enough competent engi­
neers. Apparently talent exists in the engineer 
recently out of college, but the cçmpetence which 
comes with experience is lacking.

The most alarming factor, though, might well be 
the general harassed state of practically all chief 
engineers. There’s just too much to be done with 
too little time. No solution or even partial remedy 
comes to mind. Isn’t this suggestion worthwhile, 
though? Instead of worrying about so many details, 
set aside some time each day developing assistants 
to take on more responsibility.

All in all, though, the activity manifest in the in­
dustry should result in great progress for ’57.

< CIRCLE 3 ON READER-SERVICE CARD
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For more information on developments de­
scribed in “Engineering Review” write directly 
to the address given in the individual item.

Engineering Review |

Film System For Large Drawings
Reproduction of large engineering drawings up 

to 36 by 54 inches or longer has been achieved 
with a 105 mm film system developed by Micro­
Master, Inc., Kansas City, Mo., in association with 
Keuffel and Esser Co., Hoboken, N.J. The post­
card size negative makes possible direct viewing 
of the drawing for quick reference, a considerable 
advantage over smaller film systems. The negative 
yields full-size second originals on Photact papers, 
cloth, or Stabilene film of such high quality that the 
original pencil or ink tracing may be safely de­
stroyed. The negative may then be filed affecting 
a considerable saving in storage space. The film 
has archival quality giving it a minimum storage 
life of 100 years.

Second originals made from the 105 mm nega­
tives are often better in quality than the true orig­
inals, due to extremely careful differential controls 
exercised during exposure and development.

This projector is used for blowing up 105 mm negatives onto blueprint-size 
sheets of photopaper for exact reproductions of original engineering drawings.

Smudges, dirt, and cracks do not show up in the 
second original. Dimensional accuracy is main­
tained by a special optical system in the camera 
and projector which were designed specifically for 
the reproduction of line drawings. The improved 
Mylar film base used has extremely high dimen­
sional stability. The result is a system which yields 
distortionless reproductions of large drawings from 
postcard size to full size in large quantities.

The Micro-Master system has been in production 
use for some time with considerable success. More 
than 500,000 negatives have already been made 
for the U.S. Army Corps of Engineers, the Nebraska 
Highway Department, the New Jersey Turnpike 
Authority, and Trans-World Airlines. The photo­
graphic equipment, valued at about $30,000, is not 
for sale or rent, but is leased on a franchise basis. 
Equipment to provide a nation-wide reproduction 
service is now being installed in key industrial 
centers in the United States and Canada.

World’s Largest Electron Tube
A ten foot five inch klystron developed by Eite 
McCullough, Inc., San Bruno, California is mea. 
ured by company executives. It will be used i 
radar, linear accelerator applications, and oth 
high power operations.
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1944...RESEARCH • 1956...MASS PRODUCTION

For 13 years Aerojet-General has pioneered 
the research and development of infra-red devices. 

Now, Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for:

GUIDANCE
WIDE-ANGLE SEARCH 

AUTOMATIC TRACKING 
GUNFIRE CONTROL

CORPORATION

A Subsidiary oí 

The General Tire A Rubber Company
PLANTS AT AZUSA AND 

NEAR SACRAMENTO, CALIFORNIA

Electronics engineers...physicists...Aerojet invites you 
to pinpoint your own targets, “lock on” your own future... 

in the dynamic new field of infra-red.

Write: Director of Scientific and Engineering Personnel, 
Box 296D3, Azusa, Calif, or

Box 1947D3, Sacramento, Calif.

CIRCLE 4 ON READER-SERVICE CARD FOR MORE INFORMATION

Submarine-Launched Guided Missile

Regulus I is a proven surface-to-surface type guided 
missile which can be launched from a submarine 
within minutes after surfacing. Shown in the photo 
is the Regulus I, just before final release.

Satellites—Global TV Relay Stations

Four satellite stations, travelling 4000 miles high 
over the equatorial section of the earth, can serve 
as relays to offer world-wide TV coverage. This is 
the considered opinion of R. P. Haviland, Flight 
Test Planning Engineer, G.E. Philadelphia who be­
lieves that the satellite requires only good quality 
receivers and transmitters to make the system func­
tion properly.

The satellites would be equally spaced about the 
earth, be visible at any instant from the earth’s 
equatorial region, and TV signals could be trans­
mitted from a ground location to the nearest satel­
lite. Present-day technology indicates that the sys­
tem is feasible. Yesteryear’s science-fiction is today’s 
science-fact, almost.

Electronics Aids Movie Film Processing

To achieve optimum results from aerial reconnais­
sance films, a unique photographic processing ma­
chine has been developed which examines each in­
dividual negative electronically. The joint R&D 
venture by the Houston-Fearless Div., Color Corp, 
of America and the Eastman Kodak Co. was under 
USAF contract.

After partial development of the entire 200 or 400 
ft roll of aerial film, the machine judges each single 
negative and then determines the additional chemi­
cal development time required for each individual 
negative. The machine then proceeds to complete 
the chemical processing, again on an individual 
negative basis, to achieve usable and uniform re­
sults.

Self-Guiding Torpedo

The sequence is rapid fire: submarine sonar detects 
enemy shipping, a homing fish torpedo is fired 
which guides itself in response to sounds made by 
the enemy motors. The weapon is similar in prin­
ciple to airborne active seeker guided missiles. 
“Sighted enemy. Sank same” is the phrase which 
may well be written in US Navy logs, by virtue of 
this new killer-device.

ELECTRONIC DESIGN • January 1, 1957



Engineering Center Planned

CIRCLE 5 ON READER-SERVICE CARD FOR MORE INFORMATION
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LEADER IN TUBELESS MAGNETIC AMPLIFIER

PERKIN ENGINEERING CORPORATION

±.10% Also available in 460 V ± u 
toe supplied w>th23C V input unless oti

1,12,115 VOLT DC POWER
iM Volts M *n
-......... --4--- T~p--- -

Seattle

Atlanta

Canada

WmstonS'alem
4 0750

I SUF 'UES

V«tt» Amp*

28SWM 032 V

264 OWM 24-32 V

2-3« V

5%0-32 V

Perkin also manufactures a 
complete line of standard DC power 

supplies as listed below:

H VOLT DC POWER SUPPLIES:
•n

...

20% 
(24-32 V 
range)

1 l**U

1054 23 V
1 ptas«

nsv

AC »«Rt 
(60 cp«)

11« V
I «hm

100425 V

rm«

2%

1%

1%**«5124 SA

264SVH4

PERKIN SALES OFFICES
Minneapolis

MAM 3 1454 Ml 4 7884
PhiUdeiphia

BR 5 ?C00 MO 4845
Albuquerque

5 9632

fL 3020

Ctarlotfe
10 ? 7356

Boston

Plastics Replacing Metal

Reinforced plastics are penetrating volume markets 
formerly held exclusively by die cast aluminum, 
porcelainized steel and molded plywood according 
to The Society of the Plastics Industry, Inc. Rein­
forced plas*» ?s combine plastic resins with fibrous 
reinforcements to make a wide variety of products 
from boat hulls and building panels to fishing rods 
and furniture.

Production of reinforced plastics automobile 
bodies continues at an increased rate and tooling 
for the next model of the Chevrolet Corvette is now 
und« way, but the volume growth of reinforced 
pl< ¡cs in cars is in components. This year, for ex­
ample, one automobile manufacturer has tooled to 
produce dash panels of reinforced plastics for all his 
< -a panel so designed as to fit all models.

RCA Film Available for High School Showing

"Your Career in Electronics,” a new 16-mm color 
motion picture, is now available for high school 
showings.

The purpose of this film is to familiarize high 
school students with the role of the technician in 
the electronics industry. It explains how a student 
receives instruction in radio-television and elec­
tronics at the technical institute and then puts his 
knowledge into practice at industrial firms, research 
and development laboratories. The movie also illus­
trates some of the many opportunities for electronic 
technicians including broadcasting, communica­
tions, servicing, aviation, guided missiles and civil 
defense.

“Your Career in Electronics” is available free for 
showing at high schools, educational groups, Boy 
Scouts and social service organizations. Running 
time of the film is 24 min. For information on book­
ings, write to: Registrar, RCA Institutes, Inc., 350 
'Vest Fourth Street, New York 17, N.Y.

New 1 KVA Perkin
Tubeless magnetic amplifier

AC Line Regulator 
features ±0.25% 

regulation accuracy
FOR ANY COMBINATION OF LINE OR LOAD

NO TUBES
MOVING PARTS OR

VIBRATING CONTACTS

Model MLR-1000 
SPECIFICATIONS:
Input voltage range: 95 to 135 volts 
Output voltage*. Nominal 115 volts, can 
be adjusted from 110 to 120 v.
Output current: 8.5 amperes 
Frequency range: 60 cycles ± 10% 
Wave form distortion: 3% max.
Power factor range: 0.5 lagging to 0.9 
leading
Response time: 0.2 sec.

Maximum load: 1.0 KVA
Ambient temp, range: Up to 45° C
Dimensions: 19%* wide x 11%* 
high x 11%" deep (Cabinet) 
19* widexlO%* high x 10 *deep 
(rack panel)
Mounting: Cabinet or 19* rack panel
Finish: Gray hammertone
Weight: 85 lbs.

REGULATES RMS VALUE 
RACK PANEL OR 

CABINET MOUNTING

IDEAL FOR
UNATTENDED

INSTALLATIONS

Ians are being drawn up for a new engineering 
nter in midtown Manhattan to house The United 
dneering Trustees, Inc. The four societies which 

make up this agency are the American Society of 
ivil Engineers, the American Institute of Mining, 
‘etallurgical and Petroleum Engineers, the Ameri- 
an Society of Mechanical Engineers and the Amer­

ican Institute of Electrical Engineers.
When the four societies decided to move from 

their present building at 39th street in New York 
offers of $1,000,000 each were made from Philadel­
phia, Pittsburgh and Chicago to encourage the so­
cieties to settle in those cities. They voted however, 
to remain in New York. The four will be joined in 
the new center by the American Institute of Chemi­
cal Engineers.

Also available—3 KVA Model MLR-3000, same specifications except: output current 25.5 
amps. Dimensions 19* wide, 14%* deep x 12%* high (rack) or 19%* wide x 16%* deep 
x 12%* high (cabinet). Weight 170 lbs.
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MONITORED PERFECTLY BY MYCALEX TM55 SWITCHES

NBC-RCA Expand TV Color Facilities

MYCALEX ÎM55 Commutation Switch

< CIRCLE 6 ON READER-SERVICE CARD

Precision-molded SUPRAMICA* 555 
Ceramoplastic Commutation Plate

FLIGHT’S CRITICAL
FRACTION-OF-A-SECOND

Individually designed to your 
specifications. Write to Dept. 448 
for complete information.

At 10 feet or 100,000 feet, test teams rely upon telemetering 
for flight performance data. When signals fail 

vital information is lost forever.

SUPRAMICA is a registered trademark of 

MYCALEX CORPORATION OF AMERICA 

for ceramoplastic material.

Sweden Buys ALWAC Computer

The Autronic Computing Center in 
Stockholm has purchased an ALWAC 
electronic digital computer from Logis­
tics Research Inc., which manufac­
tures the unit. European aircraft com­
panies, industrial, engineering, busi­
ness firms, and universities will use 
the computer for scientific research 
and other problems. Dr. Waloddi 
Weibull and his son Bengt Weibull 
made the purchase. Dr. Weibull was 
formerly professor of Applied Physics 
at the Royal University of Stockholm 
and is now a U.S. Air Force Consult­
ant. He has been visiting U.S. Aircraft 
centers to exchange scientific and en­
gineering information. Bengt Weibull 
is general manager of the Computing 
Center where the computer will be in­
stalled.

Reactor to Test Aircraft Parts

Tests to determine behavior of mate­
rials and components under varying 
thermal and radioactive conditions en­
countered in flight will be performed 
at Wright Air Force Base. The nuclear 
reactor will be constructed by ACF 
Industries, Inc. Irradiation cells on 
two sides of the reactor will be 
equipped with environmental cham­
cers capable of simulating high-alti­
tude conditions.

By next Fall, NBC will have doubled 
its present live color TV schedule of 
40 hours monthly. Part of this expan­
sion, included in this comprehensive 
12 million dollar program, is the con­
struction of two additional color stu­
dios, at NBC’s Color City, Burbank, 
Calif., and Brooklyn. N.Y. The N.Y. 
Zeigfeld Theater will be converted 
into a color studio. All black and 
white facilities at NBC’s Chicago sta­
tion, WNBQ, will be converted into 
color. Four new color film chains will 
be added to the network's facilities. 
Equipment will be installed in Color 
City, Calif., for recording color films 
for rebroadcast. Latest-type master 
control centers will be constructed at 
Color City, for all West Coast origina­
tions, replacing the present master 
control at the HollyVvood studios.

Perfect commutation of these microsecond signals is an 
important job of MYCALEX TM55 switches, whose specially 

engineered design is setting new standards of 
dependable, low- noise-level performance — less than 

1 millivolt peak-to- peak under most conditions.
Their extreme durability (more than 5,000 hrs.

continuous operation at 600 rpm) 
significantly reduces down time.

^^SINCE 1919^^5 
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sity, Hamilton, Ontario, Canada. 
The nuclear reactor, to be

he new unit is ideally suited for 
oads, sightseeing buses, local so­

, athletic and business affairs or

most ad' 
the field

Portable P.A. System
\ self-powered, portable public ad- 

<1 ss system with fully transistorized 
1 v amplifier has been introduced by 
John Quid, USA Ltd., Mount Vernon,

structed by AMF Atomics (Canada) 
Limited, a subsidiary of American 
Machine & Foundry Company, will be 
of pool type design. It will be financed 
jointly by Canadian Government 
agencies, The Hydro Electric Power 
Commission of Ontario, and several 
Ontario industries.

areas where cost or incon 
make conventional P.A. sys 

. Tactical.
transistorized amplifier, 8 in

rank of Fellow, American Institute of 
Industrial Engineers. Only two others 
in the field of management have been 
so singularly honored. Dr. Lillian Gil­
breth and Herbert Hoover.

First Private Nuclear Reactor
The first privately owned and oper 
ated nuclear research reactor in Can 
ada will be built at McMaster Univer

R&D Contractors Guide
Released recently by Lt. Gen. James 
M. Gavin, Chief of the Army’s R&D, 
is an informative 36-page booklet of 
advice and instruction for contractors 
who seek to participate in the Army 
R&D program. Obtainable from the 
Office of Chief, Research and Develop- 
• ncnt, Dept, of the Army, Washington 

5, D.C., Attn: Technical Liaison Of­
e, the guide establishes the proce- 

¡ire for developing and submitting 
an R&D proposal. Outlines in detail 

the several areas of interest of the 
seven corps and services operating 
under Gavin.

Raised to Rank of Fellow
Harold Engstrom, Production Mgr.
Plastics Div., Curtiss-Wright, Que

loudspeaker, batteries and “press-to- 
ta microphones are housed in one 
complete portable case.

othei 
venu 
tenis

sur tor 
dealt I

'Write 
for technical 
information 
and free catalog 
Your inquiries
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Beneath the Ocean Floor

Specially designed to get echoes from 
beneath the ocean floor, this instru­
ment is useful for offshore oil explora­
tion, submarine pipeline construction, 
under-water salvage operations, and 
other purposes.

Called the Marine Sonoprobe, it 
will be made available to the oil in­
dustry and other users under arrange­
ments recently completed by Socony 
Mobil Oil Co., the developers. Marine 
Sonoprobe surveys on a world-wide 
basis will be offered as a commercial 
service.

The instrument uses a special sound 
source which produces sound pulses 
of much lower frequency and much 
greater power than conventional echo 
sounders. These pulses penetrate bot­
tom sediments and are reflected back 
from layers beneath the bottom.

The sea floor and layers beneath it 
are displayed on a small television 
picture tube and are also recorded as 
a continuous profile on electrosensitive 
paper.

Fuel Injection for Autos

Gasoline fuel injection system for use 
in automobiles has been developed 
on a production basis by the West 
German firm of Robert Bosch GmbH. 
The company has wide experience in 
diesel fuel injection systems and 
claims to be the first to produce gaso­
line injections systems for passenger 
cars past the experimental stage.

In the gasoline fuel injection sys­
tem, individual cylinders are supplied 
with identical amounts of fuel evenly 
and quickly. Gasoline from the tank is 
pumped and forced directly into the 
combustion chambers through tiny 
nozzles. The actual mixing of fuel and 
air takes place in the combustion 
chamber, eliminating the usual bulky 
carburetor.

Correction

The patentee’s name, for the article 
Producing 3D Visual Patterns which 
appeared in the November 15, 1956 
issue, was misspelled. It should be 
Martin Ruderfer, 3531 Center View 
Avenue, Wantagh, L.I., N.Y.





General Electric's molded PVZ* tubular

yet are moderately priced

tape-reader,
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Dotted portion indicated 
region of unreliable operation

VOLTAGE RATING VS. LIFE AT ELEVATED 
TEMPERATURE FOR 95% RELIABILITY
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„I Year — 
: ’ Years

printer, control board, and main works 
for controlling calculation.

The new General Electric molded PVZ paper 
tubular capacitors meet the electronic de­
signer’s need for a high-quality line that offers, 
at a moderate price, characteristics similar to 
“K” of MIL-C-25A.

EXCELLENT HUMIDITY CHARACTERISTICS 
Molded PVZ capacitors withstand stringent 
humidity tests, thanks to a combination of 
high-grade case material and carefully- 
controlled molding techniques.

tion 
sists 
and 
zinc

HIGH LEAD BEND RESISTANCE The new capaci­
tors withstand one-pound-vertical-pull test 
moving the body of the unit 90°, then 180 in 
the opposite direction, then back 90J, to the 
original vertical position.

device consists

• Price of the units is less than one-half that of a 
comparable metal-clad tubular.

• They are designed for a minimum of one year’s 
life, operating at 125 C, rated voltage.

• Insulated bodies are easy to locate in the 
chassis, and provide protection from other parts 
or ground.

• They are small, both physically and electrically, 
in order to aid equipment miniaturization.

• They are solid—resistant to shock and vibration.

In general, you will find these molded PVZ 
paper tubular capacitors suitable for use where 
you might normally expect to find either 85 C 
or 125 C metal-clad tubular capacitors; in 
computers, missiles, telephone equipment, and

OPERATES FOR 1 YEAR AT 125 C Molded 
PVZ capacitors are designed for a mini­
mum of one year's life at rated voltage 
and 125 C operation. Curves shown above 
are typical of performance.

ress Is Our Most important Product

Parametronized Computer
A Japanese electronic computer with I 
no tubes or transistors has just been I 
completed. It uses parametrons. Para-1 
metrons, invented by Tokyo Univer-I 
sity scientist Eiichi Goto, are magnetic I 
ferrite switches. The parametron com-1 
puter uses 4300 parametrons instead 
of vacuum tubes.

Advantages stated by its manufac- 
hirer, Japan Electronic Measuring In­
strument Go., Tokyo, are that the 
machine has fewer parts requiring re­
placement, is more economical, dur­
able and shock resistant, requires 
one-third normal power, and has an 
almost unlimited life span. The para­
metron computer adds and subtracts 
1800 times a second, 10 times faster 
than the electric relay types. It multi­
plies and divides 150 times a second.

Besides the 4300 parametrons, the

Plastic Go., Deerfield, Ill., con- 
of a plastic dome-shaped cage 
floor, both coated inside with a 
film which conducts electricity.

other high-grade military and commercial 
electronic equipment.

Microfarad ratings extend down to .00047 
uf—100 to 400 volts; up to .15 uf—100 volts, 
.1 uf—200 volts, .068 uf—300 volts, and .022 
uf—400 volts. Capacitance ratings are availa­
ble with =*=20%, =*=10%, ±5% tolerances.

In many instances, the units are physically 
smaller than equivalent metal-clad tubulars, 
especially if the metal-clads are insulated. PVZ 
capacitors range in size from .175" diameter 
x long to .375* diameter x l^*long. Nine 
different sizes are offered to accommodate the 
various ratings.

READY NOW: Stocks of most sizes and ratings 
of General Electric’s new PVZ capacitors are 
on hand, ready for shipment. If you would 
like to receive technical data on the new line 
get in touch with your local G-E Apparatus 
Sales Office or write to the General Electric 
Company, Section 442-43, Schenectady 5, N. Y. 
*A General Electric Trade-mark

A Better Mousetrap
The most recent step in the prover­
bial effort to build a better mousetrap 
is “The Electronic Cat.* a plastic de­
vice which electrocutes up to five 
mice without resetting.

The key to its design is a newly 
developed process for spraying a thin, 
yet electrically conductive, metal film 
onto polystyrene.

The Electronic Cat kills mice in­
stantaneously and bloodlessly. It is 
being used by poultry farms, green­
houses, granaries, and hotels, in addi­
tion to homeowners.

The device, produced by Admira-

When the cord is plugged into al 
household or industrial circuit, the 
interior of the cage is connected to I 
one current pole, the* floor surface to 
another.

The mouse crawls into a hole in 
the top of the cage seeking bait 
placed inside. Standing on the floor, 
he soon touches the interior of the 
cage with tail or nose, completing the 
circuit and electrocuting himself. I

»5 105 H5 125
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Choice of stand-offs for 
each screw size to accommo­
date panel thicknesses from 
V to

Di
B-
55
Pt

SOUTHCO

CAPTIVE PANEL SCREWS ftOtti stock

reduce costs

Here’s a low-cost retractable screw fastener to save you 
assembly time and to eliminate the frequent need for 
costly special design fasteners. Unmatched for fast, eco­
nomical use by assemblers of electronic units and other 
paneled cabinets.

“Floating” screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple.

LARGE HEAD 
(%" diameter)

MEDIUM HEAD 
diameter)

SCRIW

14"-20 thread 10-24 threadSTAND. 
OFF

/4"-2O and 
12-24 thread

3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws.

Write for complete information. Southco Division, 
South Chester Corporation, 235 Industrial Highway, 
Lester, Pa.

3 SIMPLE COMPONENTS

EASILY
INSTALLED
Stand-off is flanged 
into panel. Screw is 
inserted into over­
size hole in stand­
off and locked in 
place by retaining 
ring, which is 
passed over threads 
to seat behind last 
thread. Screw and stand-off are 

brass, nickel plated. Retain­
ing ring is durable vinyl

RETAINING 
RING

©1956
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Navy Engineers Study Management

Senior engineers, scientists and training officers of 
the Navy Depts, in the Washington area and the 
Engineering School of George Washington Univer­
sity have worked out an evening educational 3-year 
program in management which leads to the degree 
of Master of Engineering Administration. The stu­
dent is permitted, within a specified framework, to 
select his own courses in the realm of human rela­
tions, communications, finance and management. 
Borne wholly by the student, the present total cost 
is $600, on a pay-as-you go basis in proportion to 
the courses taken.

An 
mai 
pox 
Enj 
safe 
afft

Ine control head mounted on top of the turret of this 
camera contains a photocell and motor. A flexible tape 
drives the iris rings for automatic light compensation.

Automatic Film Exposure
Motion picture photographers now have an auto­
matic aperture control at their disposal which is 
adaptable to many cameras and lenses. A transis­
torized unit provides the sensitivity and range re­
quired for color film or the fastest black-and-white 
film. A light-sensitixe device operates a motor which 
turns the lens aperture ring through a steel-tape 
drive.

A useful feature of “Autex,” developed by 
Flight Research Inc., Richmond, Va., is the Accent 
control which permits the photographer to deliber­
ately change the aperture setting from the correct 
value in order to produce different effects.

Response speeds which proxide full travel from 
f-2 to f-22 in as little as one second can be achieved. 
Completely self-contained, the unit xveighs about 
3-1/2 lbs, including the flashlight cells xvhich drive it.

FOR MORE INFORMATION

Computer Shortens Time
Scientists at the Aeronautical Chart and Informa­
tion Center report that a Monrobot VI electronic 
computer completed a problem in 1-1/3 minutes 
which would take a high-speed desk calculator 
1-1/2 hours.

The computer, made by the Monroe Calculating 
Machine Co. in Morris Plains, N.J. had the assign­
ment of transforming 350 Hungarian Stereographic 
Grid Coordinates to Geographies. If done manually 
the problem would take over 500 hours.
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in resistance

to shock, acceleration and vibration

CAST ALUMINUM HOUSING forONE-PIECE DIE

LEACH RELAY DIVISION

Atomic Flashlight

An atomic flashlight which will provide light for 
many years without the aid of batteries or external 
power sources has been announced by the New 
England Nuclear Corporation. The flashlight uses a 
safe radioisotope to generate the light and is un­
affected by climate, moisture, temperature and other 
external factors. By varying the chemicals and mix, 
fiie company has made lights with green, yellow or 
i > color. This makes possible the color cooling of 

nccts so that identification in the dark is possible, 
nlike the radium, long used for dials, the new 

lights give off no harmful radiation and have a life 
tin is years longer.
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LEACH CORPORATION

ICBM Test Sites

Four new separate facilities for testing the Air 
Force’s Atlas intercontinental ballistic missile have 
been designated by Convair Division of General 
Dynamics Comporation, San Diego, California.

Two of the test bases are Convair facilities lo­
cated in San Diego. The third, an Air Force facility, 
is at Edward’s Rocket Base on the Mojave Desert, 
and the fourth is a part of the Air Force Missile 
Test Center at Patrick Air Force Base, Florida. Only 
a part of the total test personnel at the two Air 
Force facilities will be Convair employees.

No missiles will be launched at EdWards, al­
though engines will be run and other systems of the 
missile will be operated.

The Atlas will be fired from Patrick over the mis­
sile range that extends far into the South Atlantic.

America’s First Supersonic Bomber

Designed for supersonic speeds above 50,000 ft, the 
B-58 “Hustler’’ has a wing span of approximately 
55 ft, is about 95 ft long and 30 ft in height. It is 
powered by four General Electric J-79 turbojet en­
gines and will carry a crew of three; pilot, navi­
gator-bombardier and defensive systems operator.

The “Hustler” made its first taxi runs at the Fort 
orth plant of the Convair Division of General 
namics Corporation. Taxi runs are the final test- 

ii phase before the first flight of the delta-wing 
bomber.

See for yourself why the new

LEACH BALANCED-ARMATURE RELAYS

outperform all other types

maximum strength and vibration resistance with 
minimum weight.
MAGNET COIL wound with Teflon insulated magnet 
wire on one-piece Kcl F bobbin assures reliability at 
elevated ambients.
DUAL COIL construction is the most efficient magnetic 
circuit for minimum height and maximum resistance to 
vibration and shock.
BIFURCATED CONTACTS assure high reliability in con­
tact making circuits. Overtravel and high contact 
pressures produced by the pivoted armature result in 
immunity to shock and vibration.
ARC BARRIER of Kcl F molded construction provides long 
arc path for use on 3 phase ac circuits, prevents phase-to- 
phase flashover.
BALANCED-ARMATURE DESIGN. In a Balanced-Armature 
construction, shock and vibration forces cannot cause the 
relay armature to move. This eliminates faulty operation 
of contacts due to vibration and shock forces.
HEADER AND CONTACT ASSEMBLY features simplified 
construction which eliminates internal wiring, lowers lead 
resistance, provides maximum resistance to vibration. 
Contacts and working parts are readily accessible through­
out assembly, so that Leach is able to measure contact 
gap, contact pressure and overtravel, prior to sealing, on 
100 per cent of production. Customers are assured of 
maximum performance from every production relay. 
Patent Pending.
MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPERATING ENVIRONMENTS
The Leach Balanced-Armature Relays meet or exceed 
requirements of MIL-R-5757, MIL-R-6106, MIL-E-5272. 
Typical ratings include: vibration, 20 G’s to 500 cps 
(higher ratings available); shock and acceleration, more 
than 50 G’s; temperature, —50° to + 125°C; life, 50,000 
continuous operations minimum at rated load; coils, any 
resistance to 10,000 ohms —also available for 115 vac, 
400 cps operation.
Write today for your copy of the Leach Balanced-Arma­
ture Relay Catalog.

| 5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U. S. AND CANADA 
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British Radio to use “Forward Scatter”

A new range of radio transmitters and receivers 
being produced by Marconi Wireless Telegraph 
Co. of Chelmsford, England, are confidently ex­
pected by the company to constitute the greatest 
advance in radio communications in two decades.

The system is popularly known as “Forward 
Scatter.” Instead of the radio beam being directed 
in a path parallel to the earth’s surface, in “Forward 
Scatter' it is directed skywards for a height of fifty 
to seventy miles. There it bounces against the 
ionised layer and is deflected forward and down­
ward, to return to earth at a point maybe a thou­
sand miles distant.

Both transmitters and receivers are designed to 
operate in the 33 to 55 mcs frequency band. The 
transmitters have a power output of 20 kws. Usual 
procedure is to operate two in parallel—using a split 
aerial system.

Among advantages claimed for the “Forward 
Scatter ’ system are its high degree of reliability, 
day and night, and the fact it is unaffected by mag­
netic disturbances.

Corrosion-Resistant Finish

w
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These EL-MENCO Dur-Mica Capacitors 
will still be on

In rigid life tests in which the applied voltage was 1 ’A 
times rated voltage and the ambient temperature was 125° 
centigrade, El-Menco DM-15, DM-20 and DM-30 
capacitors out-distanced all normal ratings with each 
lasting over 10,000 hours. Because of the acceleration of 
these tests, the life of these capacitors may be equivalent 
to 15 years or more under normal operating conditions.

New, toughened phenolic casing prolongs life, increases stability 
over wide temperature range. Made to meet environmental and
electrical

Writ» lor froo 
templar and 

tataloa on your 
Irm'i lottar hood.

requirements of RETMA and MIL-C-5 specs. Parallel 
leads simplify use in television, computors, minia­
ture printed circuits, guided missiles, and countless 
civilian and military applications.
El-Menco Dur-Mica
Capacitors Assure:

1. Longer Life
2. Potent Power
3. Smaller Size

DM15, DM20, and DM30

4. Excellent Stability — 
Silvered Mica

5. Peak Performance
We’ll be glad to advise you on your specific needs. 
Put El-Menco Dur-Mica Capacitors to your own 
tests. See for yourself.

ElITlenco

size

FOR PRINTED CIRCUITS — DM IS 
and DM 20 WITH CRIMPED LEADS. 
Crimped leads specially designed 
for printed circuits . . . Available 
for immediate delivery. And load 
lengths cut to your specifications.

THE ELECTROMOTIVE MFG. CO., INC
WILLIMANTIC, CONNECTICUT 
• molded mica • mica trimmer 

• tubular paper • ceramic
Arco Electronics, Inc., 64 White St., New York 13, N. Y.

Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada
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According to GE, Schenectady, air conditioning ca­
pacitors, having a new corrosion-resistant, granite 
gray finish and cadmium plated covers, have suc­
cessfully. withstood 2000 hr., 20 percent salt fog, 
95 F environmental tests. Capacitors with the old 
finish and covers showed corrosion under seams and 
bushings and pinpoint corrosion on cases after only 
250 hours of similar testing.

Capacitors being removed *rom test chambers.
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• missions from stars. More than 10
this field has resulted the determination of
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COMPANY
CAMBRIDGE 39, MASSACHUSETTS

years of research

Washington Report
Herbert H. Rosen

Which way rockets aro going may 

not bo a primary concern of yours.

But if recording problems are, 

you’re apt to find some interesting 

and useful answers In Sanborn’s 

16 page *'150 System" catalog. 

Write to us for a copy.

I exact frequency emission from these bodies with re- 
r spect to time and relative position in the sky. Charts 
j and tables will guide the navy scientists in accu- 
I rately determining the ship’s position.

2-, 4-, 6-, S-CHANNEL 

ANALOG COMPUTER SYSTEMS6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL
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The UHF Battle

This past month some 83 licensees of uhf stations 
were asked to tell the Federal Communications 
Commission why they have not started to build 
l heir facilities. Commissioner Bartley believes that 
they have purposely delayed construction, and 
therefore should not have their permits extended. 
Commissioner Lee, dissenting, thought that since 
the uhf problem has not been resolved, the permits 
should be extended.

W itnesses before the Forand Subcommittee on 
excise taxation testified that the 10 percent tax on 
all TV receivers is a hardship to both the manufac­
turers and the broadcasters. They claim that the tax 
advantage given vhf receivers over all-channel re­
ceivers is delaying production of the latter type of 
set. Generally, the recommendations to the commit­
tee ask for a reduction of the excise tax to 5 percent 
on vhf sets and the elimination of the tax on all­
channel and color sets. Chances of a tax reduction 
during the next session of Congress are thought to 
he poor, especially since the Treasury Department 
is strongly advising against it.

The FCC is not acting in this area. A technical 
committee has been set up—TV Allocation Study 
Organization (TASO)—under the sponsorship of the 
trade associations in the electronic industries. A di­
rector, George Town of Iowa State College, was 
named late in November. So far no recommenda­
tions have been made to the FCC nor are any ex­
pected for some time. The FCC is still seeking a 
solution to the uhf problem and perhaps a techni­
cal evaluation of the state of the» art will afford one.

Navy Navigation Ship Commissioned

The Navy has a new ship—the Compass Island— 
fitted out with an inertial navigation system that 
promises to give all-weather, all latitude, day-and- 

1 ht service. Basically, this elaborate system uses 
s, electromechanical devices, and much elec­

tronics to allow' navigation without benefit of shore­
based stations. It determines ship position, true 

th, and ship speed over the ground.
i i checking the performance of SINS, as the navi- 

”ation system is called, the Navy* plans to use the 
principles of radio astronomy. Celestial radars will 
correlate SINS-plotted position with received radio

Oights of rockets swooshing heavenward 
become more and more familiar as we 

thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some­
where along the line was the reason for this 
disappointing trajectory.

What we do wish to say is that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
’’150’s” are helping rockets to get and stay 
where they belong.

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com­
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air­
craft manufacturers, computing facilities . . . 
are putting single to 8-channel Sanborn systems 
to work. (Most are housed in vertical mobile 
cabinets, while those in the ’’field” are often 
divided into portable packages for each instru­
ment.) All of them give their users inkless, 
permanent recordings in true rectangular co­
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design. 
A dozen different plug-in preamps further 
extend their value, by making change- ■■■■I 
over to new recording inputs a quick A 
and easy procedure. SANBORN
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TWIST WIRES

the excellent abrasion
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sistance and other good mechanical properties of tho 
enamel wire you're now using. It handles readily, per-

Analac is available in an exceptionally large range fl 
sizes. The Man from Anaconda will be glad to give yo 
more information and help with a production run in y it 
plant. See “Anaconda” in your phone book—in most prir 
cipal cities—or write: Anaconda Wire & Cable Company 
Magnet Wire Headquarters, Muskegon, Michigan.
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Jan. 16-18: Society of Plastics
Engineers, Inc., Thirteenth Annual 
technical Conference.
Sheraton-Jefferson Hotel, St. Louis, Mo. 
Sixty-eight advanced technical papers will 
De presented. For further information con­
act Jas. R. Davidson, Executive Secretary, 
Society of Plastic Engineers, Inc., Suite 116- 
L8, 34 East Putnam Ave., Greenwich, Conn.

Jan. 14-15, 1957: Third National 
Symposium on Reliability and Quality 
aZonfro/ in Electronics.
blotel Statler, Washington, D. C., Sessions 
to be included are: System Reliability Anal­
k sis, Commercial Electronics Reliability, 
Reliability of Component Parts, and Qual­
ity Control in Production. Sponsored jointly 
i y the HIE Professional Group on Reli­
ability and Quality Control, the American 
Institute of Electrical Engineers, and 
RETMA. For information, write to IRE, 
U E. 79th St., New York 21, N. Y.

Ian. 23-2^: 1957: Very Low 
frequency Symposium
MBS Boulder Laboratories, Boulder, Colo. 
Jo-sponsored by the Denver-Boulder chap- 
:er of the IRE PGAP and the Boulder Labo- 
atories, National Bureau of Standards. The 
program is titled Theoretical and Experi­
pnental Results in the Propagation and Ra- 
Ration of Very-Low-Frequency Electro­
magnetic Waves (less than about 100 kc).” 
f uthors are being requested to submit sum­
paries for appraisal as soon as possible to 
Dr. J. R. Wait, Chairman, Denver-Boulder 
PGAP Chapter, National Bureau of Stand­
ards, Boulder, Colo. For further informa­
tion, contact U. S. Dept, of Commerce, 
NBS, Boulder Laboratories, Boulder, Colo.

Ian. 21-25: Annual AIEE Winter
General Meeting
lotel Statler, Sheaton McAlpin New York, 
LY. Speaker will be F. R. Kappel, presi- 
lent of AT&T. The entire field of electrical 
sngineering will be the subject of the meet- 
ng. For further information contact the 
American Institute of Electrical Engineers, 
13 W. 39th St., New York, N.Y.

Anaconda announces Analac an improve
New Analac* filin-insulated, solderable magnet wire can 
be used similarly to Formvar or Plain Enamel—except that 
it is solderable without stripping!

Soldering by dipping, iron or gup produces a perfect 
joint—in just one second in finer siztes—without prior re­
moval of the insulation. Analac reduces labor, saves time 
and money wherever many soldered connections are 
made, or where small diameter wire makes other means 
of insulation removal hazardous to the insulation or wire.

forms well in high-speed winding.
Analac is colored a bright red with stable dye use 

many years for identical applications—making it highl 
visible even in finest sizes. This helps operators feel moi 
secure, results in higher quality work. Distinctive cole 
simplifies its identification, too, from nonsolderable wire:



ei ¡nlderable magnet wire

ANACONDA WIRE & CABLE COMPANY

Magnet Wire Headquarters, 
Muskegon, Michigan.

Please send me catalog C-95A on 
Analac ready-to-solder magnet wire.

NAME A TITLE................. ..........................................

COMPANY.........................................................................

ADDRESS............................................................................

QTY, ZONE, STATE.......................................................
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IOINT IS COMPLETED WITHOUT 
¡TRIPPING WIRE with Analac wire dipped in 
50-50 tin-lead solder at 360 C (680 F). The insulation is 

amoved at the temperature of molten solder.

2
 EXCELLENT ABRASION RESISTANCE of Analac is 

shown in this test. It has the same high windability 
■ normally associated with Formvar, Plain Enamel.

V

1
 STRONG joints—as strong as the same joints made 

in bare copper wire—are produced. Here in laboratory 
" test, joint holds under high stress.

■ x C"' ' :

Feb. 5-7: Twelfth Reinforced 
Plastics Division Conference.
Edgewater Beach Hotel, Chicago, Ill. Latest I 
developments in both technical and practi-| 
cal aspects of reinforced plastics. Subject! 
matter will range from reports on research 
and testing to product design to production 
methods to marketing techniques. A com­
plete program, listing papers and speakers, 
registration forms for the- three day con­
ference and hotel reservation blanks will be 
available after December 26. Those inter­
ested should write now .to The Society of 
the Plastics Industry, Inc., 250 Park Ave., 
New York 17, N. Y.

Feb. 7: Annual Symposium of the 
New York Section of the ISA.
Garden City Hotel, Garden City, N. Y. 
Short papers on “Practical Accuracy of 
Measurement” will be presented followed 
by a discussion. Afternoon session will be on 
“Data Handling.” For further information 
contact G. Newberg, Publicity Chairman, 
Fairchild Engine Division, Fairchild En­
gine & Airplane Corp. Deer Park, L. 1., N. Y.

Feb. 7: Operations Research Symposium.
University Museum Lecture Hall, Univer­
sity of Pennsylvania. Sponsored jointly by 
the Professional Group on Engineering 
Management of the Philadelphia Section of 
IRE and the Society of Industrial and Ap­
plied Mathematics. Major theme will be 
Mathematical Models in Management De­
cision Making. Contact Haydn Ringer, 1303 
Highland Ave., Palmyra, N. J.
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See the Man from 

AnacondA 
for ready-to-solder 
Analac 

magnet wire

3
MOLDED-PLASTIC CASES — designed and devel­
oped by Anaconda—protect spools of Analac from dam- 
■ age during shipping. Result: no breaks due to bent 
spools.

NEW CATALOG ON ANALAC 
Yours for the asking.

Mail coupon 
for your copy.

Feb. 7-8: Special Conference 
on Nucleonics In Industry
Hotel Statler, New York, N. Y. Principle! 
subjects for discussion will be the present 
and prospective profitability of atomic in­
vestment. Sessions will cover industrial ap­
plications as the use of nuclear energy for 
processing purposes, development of auxili­
ary power, and the uses of isotopes. Con­
ducted by the American Management As­
sociation, 1515 Broadway, New York, N. Y.



Anti-Corona Socket
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Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania
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February 14-15: 1957 Transistor and 
Solid State Circuits Conference.

notes

LMTXCTS 
tnoe notes

Feb, 26-28: Western Joint Computer Conference.
Statler Hotel, Los Angeles, Calif. The Conference 
is under the joint sponsorship of the IRE, AIEE, 
and ACM. Theme of the meetings will be “Tech­
niques For Reliability.” For further information 
contact S. Dean Wanlass, Aeronutronic Systems, 
Inc., 13729 Victory Blvd., Van Nuys, Calif.

Feb. 26-27: Third Conference on 
Radio-Interference Reduction
Chicago, Ill. Sessions include equipment design 
techniques, instrumentation and measurement tech­
niques, practical interference reduction methods, 
and special suppression components. For further in­
formation contact ¿Armour Research Foundation of 
Illinois Institute of Technology, Technology Center, 
10 West 35th St., Chicago 16, Ill.

March 18-21: The 1957 SPI Annual National Con­
ference and Pacific Coast Plastics Exposition.
Hotel Biltmore, Los Angeles, Calif., sponsored by 
the Society of the Plastics Industry, Inc. Sessions 
will cover plastics in the fields of electronics, air­
craft and defense, building, and processing. Expo­
sition will be held at the Shrine Exposition Hall. 
Further information may be obtained from the So­
ciety of the Plastics Industry, Inc., 250 Park Ave., 
New York, N. Y.

University of Pennsylvania, Philadelphia, Pa. 
Sponsored by the Institute of Radio Engineers, 
American Institute of Electrical Engineers, and the 
University of Pennsylvania. For further informa­
tion contact G. H. Kunstadt, Radio Corp, of Amer­
ica,, Defense Electronic Products, Camden 2, N.J.

tiun
IRE

Feb. 25-27: Special Conference on 
Electronics In Action
Statler Hotel, New York, N.Y. Several major com­
panies will show electronic data-processing equip­
ment in action through closed-circuit television. 
Sponsored by the American Management Associa­
tion's Finance Division, 1515 Broadway, New 
York, N.Y.
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March 11-15: The 1957 Nuclear Congress
Convention Hall, Philadelphia, Pa. Exhibits and 
conference sessions covering latest developments 
relating to the utilization of atomic energy in its 
various non-military forms for civilian use. For 
further information contact Atomic Exposition Of­
fice, 304 Architects Bldg., Phila. 3, Pa.

Feb. 14-15: ASQC Mid-Atlantic Conference
Ben Franklin Hotel, Philadelphia, Pa. Sponsored by 
the American Society for Quality Control.
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Sylvania’s new 9-pin anti-corona socket meets the 
designer’s need for effective protection against high 
voltage disturbances in miniaturized equipment where 
space is at a premium.

Full-molded in arc-resistant Urea, this 9-pm socket 
is similar in design to Sylvania's popular octal anti­
corona socket. It features a deep re-enforced well 
which affords extra protection against corona by 
extending above and below pin contacts.

Top or bottom chassis mounting can be employed 
and provision is made for easy insertion of a shield 
ring. Socket can be supplied with or without a 
center shield

In addition to meeting your needs in electronic 
components, Sylvania Parts Division offers you 
complete facilities for metal parts, custom molded 
plastics, and plated and clad specialty wires. Write for 
the Portfolio of 4-Way Service to Designers.
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March 18-21:IRE National Convention
•w*Waldorf-Astoria Hotel and New York Colisseum, 

"New York, N. Y. Twenty-three technical subjects 
such as Telemetry, Antennas and Propagation, Cir­
cuit Theory, Electron Devices and Receivers, Com­
puters, Information Theory, Automatic Control 
Microwave and Instrumentation, Manufacturing 
Electronics, Audio and Broadcast, Aeronautical, 
Communication and Military Electronics, Ultra- 
Sl tics. Medical and Nuclear Electronics will be 

K sented at the convention. For further informa­
tion on exhibits, contact Mr. William C. Copp, 
KIRE Advertising Dept., 1475 Broadway, New York, 

*n N.Y. Contact the IRE, 1 East 79th St., New York, 
- N Y. for other information.

MAX I MU IVI ROADBAND
MICROWAVE

POWER

May 1-3: Electronic Components Conference
Hotel Morrison, Chicago, Illinois. Sponsored by the 
IRE, AIEE, and RETMA. Further information may 
be obtained by contacting the IRE, 1 East 79th 
St, New York, N.Y.

April 8-11, 1957: Fourth National 
Electrical Industries Show.

171st Regiment Armory, New York, N.Y. Sponsored 
* J by the Eastern Electrical Wholesalers Association.

I For more information, contact William S. Orkin, 
I Co-Producer, The American Electrical Industries 
I Expositions, Inc., 19 W. 44th St., New York, N.Y.

I April 11-13, 1957: Southwestern IRE

Conference and Electronics Show.
Houston, Texas. Sponsored by the Houston Section 

L of the IRE. This conference will be augmented by 
j the National Simulation Conference which will be 
I sponsored by the IRE Professional Group on Elec- 
I tronic Computers. For information, write to Ninth 
I Southwestern IRE Conference and Electronics
J Show, P. O. Box 1234, Houston 1, Texas.

JApril 23-25: International Symposium on the Role 
° id State Phenomena in Electrical Circuits.

■AinJi’orhnn of the Engineering Societies Building, 
■Now 'iork, N. Y. Symposium will cover recent de- 
Wvi opments in application to electrical circuits on 

systems of unusual physical effects in solids. For 
P1 nation write to the Polytechnic Institute of 
■Brooklyn, Microwave Research Institute, 55 John­

son St., Brooklyn 1, N.Y.

'Y 16-18: Eighth Annual Conference and Convert
• fion, American Institute of Industrial Engineers

New York City, Hotel Statler. For information 
write to AIIE, P.O. Box 8, Substation 135, The 
£ronx 53, New York.

650 to 10,750 me

for antenna 
and transmission loss 
measurements

Assured full power output 
throughout range.

POLARAD
°hh lili*»’1

microwave 
signal sources

When you need power — and frequency accuracy - Polarad Microwave 
Signal Sources provide a maximum power output 10 to 20 db greater than comparable 

signal generators. They are excellent for standing wave 
determinations, antenna and transmission loss measurements, 

and testing microwave components on the production line. 
These units are direct reading and continuously tuned with Polarad’s UNI-DIAL 

control that automatically tracks the reflector voltage as the klystron cavity 
is being tuned. There are no slide rule interpolations, no mode charts needed. The 

frequency range of these signal sources is approximately 2:1 except for the X band unit.
Maximum power output is assured throughout the entire range of each 

instrument by means of a power set control. For improved stability 
a temperature compensated klystron tube is utilized in an external 

precision cavity. All Polarad Signal Sources can be externally 
modulated with either square wave or FM signals.

Polarad Model KX Klystron Power Supply is especially designed to 
work with all 5 Models of the Polarad Signal Sources. Has 

special 1,000 cps square wave output for modulating purposes. 
Available on the Equipment Lease Plan. Contact the 

Polarad representative in your locality for complete information.

MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL SOURCES 
IN THE RANGE OF 650 TO 10,750 MC

FREQUENCY RANGE
MODEL SSR 
650-1300MC

MODEL SSL 
1050-2250MC

MODEL SSS 
2140-4600MC

MODEL SSM 
4450-8000MI

MODEL SSX 
7850-10,750MC

MODEL SSXA 
7150-11,500MC

MINIMUM LOW RANGE 100 BO SO IS 13
Available M 

OrtaPOWER MIDDLE RANGE 400 ISO 100 45 35

AVAILABLE (mw| HIGH RANGE 400 ISO M IS 20

A complete line of Extremely High Frequency Microwave Signal Sources 
also available in a range of 12.4 to 50.0 KMC

43-20 34th Street, Long Island City 1, N. Y.

F RErFNTAT . Albuquerque, Atlanta. Baltimore, Boston, Buffalo, Chicago. Cleveland, D ayton. Denver, Fort Worth, Kansas City, Los Angeles, New York, Phaladelphia. Portland. 
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Sale m, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities.
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Digital Computer Trends

What problems face electronic designers in 1957? How many are expected to be licked? Are there

What are some uses as a control device ?
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nettlesome obfuscations plaguing progress? How can you help the progress of the electronic industries? 
Answers to these questions are contained in this Electronic Design report on Design ’57.

Where did the answers come from? Electronic Design went to over a hundred leading technical 
spokesmen in various fields and asked them to comment on some of the major problems facing them 
in the immediate future. We also asked questions regarding specific improvements to be made in 1957, 
offering to hold the source of the answer in confidence if the data was company confidential. We have 
consolidated the many answers into one set of answers for each field. Frequently, authoritative quotes 
accompany the report. We thank all who participated.
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Are there any significant new uses Io which digital 
computers can be put?

Definitely yes. In addition to general-purpose scien­
tific computing and business data processing, the re 1c 
of the digital computer as a control element, as a sii al­
lato r, and as a general data handler looms big.

They have been used for several years in airborne 
navigation equipment, of course. Reduced cost and in­
creased reliability coupled with the greatly increased 
requirements of military aircraft are providing the 
impetus for greater use. Commercial uses are prob­
ably still 5 to 10 years away, however. Nearly all later 
guided missiles systems will include digital compute rs 
somewhere in the system, either on the ground or in 
the vehicle itself.

Industrial process control by computers is increasing 
along with the advances in measuring and control de­
vices, and the organization of processes to allow effi­
cient use.
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What are recent new applications of the digital com­
puter as a simulator? Isn't simulation better done by 
analog computers?

The simulation of man-machine systems such as the 
control (by human pilots) of aircraft. This application, 
traditionally in the domain of analog computers, is be­
ing invaded successfully by the digital computer.
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By data handling, do you mean such tasks as making 
airline, railroad and hotel reservations?

Yes. As many as a half-dozen automatic airline reserva- 
lion systems will soon be in operation. In another di­
rection, the automatic, high-speed reduction of data 
of commercial aircraft operation, missile firings, and 
missile system components tests are burgeoning 
mightily. Millions of datum points are accumulated 
w here a small fraction were handled before. One gov- 
( nment agency plans to operate two large-scale digi­
l d computers of the million dollar class in parallel in 
a real-time (as fast as it happens) reduction of data 
telemetered from the missile tested.

)on just cant connect a computer to a machine tool, 
or to an aircraft to pilot it. What is involved? How 
costly is it?

Auxiliary or peripheral equipment is as complex and 
as expensive as the computer itself. Low-cost, reliable 
analog-digital converters are necessary in all these ap­
plications. In some cases these converters are of low­
cost and low-accuracy, as in some of the man-machine 
system simulations, but in most cases rather severe 
accuracy and speed requirements must be met. Con­
verters with 10-bit accuracy transferring information 
at 2000 (10-bit numbers) per second rates are not un­
usual.

The data reduction system requires tape drives, fil­
ters, discriminators, analog-digital converters and mag­
netic tape units to record the digital information prior 
to handling by the computer. Equipments which han­
dle the translation from one medium to another (e.g., 
punched cards to magnetic tape) are as expensive and 
complex as they are important to high-speed opera­
tion. One government agency plans the development 
of equipment at a cost of about $200,000 to translate 
between four or five different media for computer in­
put-output.

I-

“The most interesting and chal­
lenging phase of computer develop­
ment and use—a phase which will 
show by far the greatest percentage 
gains in the next few’ years—is that 
of automatic control, simulation, 
and data handling. As might be ex­
pected, the equipment auxiliary to 
the computer will be as complex 
and as expensive as the computer 
itself.”

By increasing use of solid state 
techniques, great strides in minia­
turization are anticipated. For ex­
ample, one transistor-magnetic core 
decimal counter has been reduced 
to 2 per cent of its vacuum tube 
counterpart.”

Such emphasis makes it sound like reliability is of 
great concern. Is it?

I he computer must work reliably independent of tem­
perature and vibration extremes. Pow’er and size are 
important. Power dissipation must be forced lower to 
allow application in situations where air conditioning 
is impractical. Sub-miniaturization allows applications 
in airborne equipment where space is at a premium 
and w’ill eventually allow low’er costs of production. 
Reliability techniques to allow operations under ex­
treme climatic conditions over long periods of time 
are developing rapidly. This implies extensive use of 
s *aled packages for components and chassis.

c
* an computers be used to help decide how to best de­
i elop these new computers and equipment?

es. New’ investigation techniques in circuit design to 
allow greater safety margins are now carried out on 
general purpose scientific computers.

“The present annual value for 
business data-processing, general­
purpose computers, is about $125 
million. It is likely that this will 
grow to about a $500 million to 
$600 million business within the 
next ten years. At present, it is es­
timated that there is a backlog of 
orders of about $450 million for this 
type of equipment . . . uses not 
initially thought of are being real­
ized, . . . contribute heavily toward 
smoother operation of the using or­
ganization. These advantages . . . 
are destined to play an important 
role in expanding the market.”

Dr. W. F. Bauer 
Head, Digital

Computer Cen­
ter

Computer Sys­
tems Div.

The Ramo-Wool- 
dridge Corp.

What about programming the general purpose digital 
computer? Can these problems be solved any faster 
or easier?

Computing speeds for scientific computers have been 
the paramount interest of designers. The design of 
components and circuits to allow even greater speeds 
with no loss of reliability tolerances is still urgent. In 
many situations, however, the over-all effectiveness of 
the computer is increased through more elaborate, 
higher speed, and more flexible input-output equip­
ments. Whereas five years ago one per cent of the com­
puter cost was for input-output, today 15 per cent or 
more of the cost is for that purpose.

There is an important trend in scientific computing: 
the increased facility to handle full alphanumeric data 
rather than just numbers. This comes about through 
extensive uses of automatic programming techniques. 
A short time ago the computer program was written 
in hard-to-understand numerical terms; today it is 
often written in terms such as ' find sin x, where x 
equals 0.1 and 0.2 in.” The total effect here is to in­
crease the computer cost and complexity while de­
creasing the problem cost and programmer cost.

Irven Travis
Vice President for 

Research and 
Engineering 

Burroughs Corp.

Dr. W. L. Barrow 
V-P for R & D 
Sperry Gyroscope

Is the business computer able to handle the problems 
of businessmen?

The greatest needs occur in faster, more reliable, and 
more flexible input-output equipment. The greatest 
trend in evidence is the confluence of the design 
streams of the scientific computer and the business 
data processor; the most modern scientific computers 
are good business data processors and tomorrow’s will 
be excellent for that purpose. Many important devel­
opments in business data processing are associated 
with the third computer phase; for example, equip­
ments are being developed to accommodate business 
data handling between remotely located installations.

The newer computer, using its myriad of compo­
nents, can operate without any error for an average of 
20 hours or more, and this degree of reliability is 
usually adequate.

Analog Computer Trends

New analog computers are continually being an­
nounced. Is this just for the interim? Will digital 
computers replace analog computers in time?

Analog computers have found their rightful place in 
the computation field. The old controversy of “digital 
vs. analog" in computers has almost died down. Pre­
dictions several years ago that analog computers 
would be replaced entirely by digital machines were 
simply wrong.
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“We at Beckman/Berkeley feel 
so confident [about the role the 
analog computer will play] that we 
have invested considerable develop­
ment and engineering time to pro­
duce a new line of analog com­
puters which feature new auto­
matic input and readout, higher 
accuracy, and more flexibility. We 
are certain that in 1957 and for 
many years to come, the electronic 
analog computer will play an in­
creasingly important role as an en­
gineering tool in design, simulation, 
and computation.”

George A. Bekey 
Chief Engineer 
Los Angeles Com­

putation Center
Berkeley Div. of 

Beckman In­
struments

“Several years ago, our work on 
ihissile guidance, and on inertial 
guidance systems in general, em­
phasized the fact that the develop­
ment of precision gears had se­
riously fallen behind other states of 
development. . . . Sperry embarked 
upon a program to develop and 
produce ultra-precision gears. This 
program involved . . . design and 
manufacture of new ultraprecision 
machines and tools, the design of 
advanced measurement and inspec­
tion equipment and procedures, 
and the training of personnel to 
think and work, in tolerances of 
millionths of an inch and seconds 
of arc. Now a hobbing machine 
... is capable of generating spur 
gear teeth of an accuracy of 10 sec­
onds of arc and a concentricity of 
10 microinches on a 4 in. diameter 
gear blank.”

‘22

L. L. Wheeler 
Chief Engineer 
Sperry Gyroscope

What is the ratio of analog computers to digital com­
puters?

Analog computers will never equal the dollar volume 
of the digital computer, but they are being used in an 
ever-widening series of applications. It is expected the 
total sales of electronic analog computers in 1957 will 
be about double the 1956 value. This increase will 
probably continue for several years.

What will be the major trend in 1957 in the design of 
analog computers?

Cross-fertilization of the analog and digital fields 
will continue in 1957. There will be new techniques 
for interconnecting analog and digital machines for 
the solution of certain types of complex problems. New 
analog machines will utilize more digital input and 
output equipment than ever before, such as punched- 
tape setting of potentiometers and silicon diode func­
tion generators, scanning and printout systems, and 
punched tape programming. Automatic check out 
features will be incorporated.

Will solid-state devices be used to replace tubes?

Solid-state devices will be used more and more. Ap­
proaches will be conservative and new components in­
troduced if they contribute to greater reliability.

Would you like to see improvements in any compo­
nents?

Capacitors with better dielectric, less “memory” and 
less leakage would be helpful. More stable resistors 
are desirable.

What about accuracy of multipliers and function gen­
erators?

There will be considerable improvement in these areas. 
Electronic multiplier accuracy will be generally ex­
tended by a factor of ten.

Will there be any major breakthrough in the art?

It is very possible all-electronic resolvers will become 
practical.

Will computers be used as actual controllers in process 
control?

Yes. Analog computation components have already in­
creased in accuracy and reliability sufficiently to be 
extremely desirable as actual controllers in a variety 
of processes in modern industry. Among the important 
reasons for this trend are the following: 1. the in­
creased speed of response of electronic components;
2. the need for better transient response of the process 
controller; 3. the need for more accurately controllable 
nonlinearities; and 4. the possibility of wide ranges of 
variation in the controlling parameters. Electronic con­
trollers which can handle and compensate for system 
nonlinearities with high sensitivity and inherently fast 
response are ideal for control systems requiring very 
small dead bands and large ranges of gain and time 
constant variation.

In what areas will the analog computer play a more 
important role?

Increased utilization of analog computer components 
and techniques in process control will come about. 
During 1957, computers will find new applications in 
areas where their cost has been prohibitive up to now. 
It is now possible to rent computer time at a number 
of installations throughout the country.

The foregoing suggests that special purpose com­
puters will figure in prominently, does it not?

Special purpose analog -computers will' find increased 
use as portions of automation systems.

Printed Circuits

To increase the use of printed circuits, can printed 
circuit subassemblies be used in more instances in a 
conventional assembly?

Printed wiring boards are most effectively used in elec­
tronic assemblies when the entire design of the as­
sembly or subassembly in which the board is used is 
built around the use of printed wire. Applications are 
rare where conventional wired subassemblies can 
simply be replaced with a printed wiring board of the 
same size, and with the same system for mounting, 
without sacrificing many of the possible advantages 
of using printed wiring.

ELECTRONIC DESIGN • January 1, 1957

ca 
he 
eie 
eir 
air 
the



their distribution systems

ri a Impedance Accuracy
Rack Mounting available as Model 203R

with deciding whether not
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' . L. Swiggett
•ce President 

F hotocircuits

Voltage Range (full scale) 
Current Range (full scale) 
Input Impedance...........

lOO^v to lOOOv 
lOOju/ia to 100 ma
10 megohms below 10 mv, 
30 megohms at 30mv,
100 megohms above 30mv

mode: 
V * 1OC 
• use:

MODEL 2
V • 1OO u 
1OOMA • I

“The design engineer in 1957 
should be concerned not so much

There is a fair amount of literature on guides in de­
signing boards. Is there any aspect which should be 
stressed more?

Can a designer convert conventionally wired existing 
equipment to printed wiring easily?

Usually the physical form of a printed wiring as­
sembly, when designed according to the best engineer­
ing practice, is considerably different from the hand 
wired chassis which does the same job. It should be 
supported in a different manner; connections to and 
rom it should be made in a different manner.

5725 KEARNY VILLA ROAD • SAN DIEGO 11. CALIFORNIA • BROWNING 7-6700 
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Have dip soldering techniques been improved?

More and more is being learned. Optimum solder pot 
temperature has been worked out. Contamination is 
a nuisance, and the best answer now is just to replace 
with new solder. New machines are being developed 
which force solder only on joints where solder is 
needed. This virtually eliminates bridging or board 
warpage.

Where can printed circuits be used to advantage 
where they are not now being used?

Printed circuits properly plated for abrasion resistance 
can be functional parts of switches. The future may see 
heavy duty printed circuits carrying high currents in 
electrical power systems. Behind-dashboard printed 
circuits could be used by the automotive industry. The 
aircraft manufacturers could use printed circuits in

ELECTRONIC DESIGN • January 1, 1957

What influence the form of the board has on the com­
plete design is important. The shape of a small printed 
wiring board is often the major determining factor in 
the over-all size and shape of even such large devices 
as room-sized electronic data-processing machines.

Can small-run production make use of printed wiring 
efficiently?

Yes. You still save assembly labor time. Some com­
panies making military products use printed circuits 
on runs of a few hundred or even less. You always 
have the advantage of easy reproducibility’ should an­
other small order be placed.

AS 80 DB DC AMPLIFIER 
)C AMPLIFIER • MCFEE 23 
O UV TO 1OOO V ' TOO UI 
k TO 1OOMA • USE AS 8C 
DB DC AMPLIFIER • MOI 
LIFIER • MODEL 203 ’ 
C 1OOO v • too uua

i O 1 OC MA ’ USE AS HO L i. -
USE AS 80 DB DC AMPLIFIER ‘ ’ :

• MODEL 203 ’ 1OO UV TO 10OO V ’
,QOQ v JOO UUA TO 1OOMA ’ USE Ai ■ 2

AMPLIFIER ’ MO
^"®®b®bbb®i Mb * m°del- 203 ■

■ > V - 1OO UUA TO 1OO MA

Bh ® ■ ■ 1OOMA - USE AS :
| AMPL,FIER ‘ 1iB; + ■ ‘ model 203 • 1OQ
h. IBBBHHHMmi^^^H Boo l ■ oo l ua

Accuracy on All Ranges ........... ±3% of full scale
Maximum Gain as Amplifier........ 80 db ±1.5%
Output Rating...........................Iv across 10002
Output Impedance.................... less than 52
Drift (after 15 min. warmup).... 10/xv equivalent input
Price....................................... $550 00

printed wiring should be used, but 
in exercising his ingenuity so that 
it is used to the best possible ad­
vantage. The shape of the smallest 
printed wiring board can influence 
greatly the over-all size and shape 
of the equipment.”

V UUA TO 
. TOO MA • U! 
AMPLIFIER 

MODEL 203 • 1C|^B 

v ’ 100

* bbmbi

• ^oBIm 
B

• ' ABRgi

: i >HBBBH
' df3 MH 
e x ’
’ o 1 jMHn 

• too

1

The KAY LAB Model 203 is a combination DC microvolt-ammeter and amplifier. It provides an exceptionally wide range of measure­
ments. Fifteen voltage ranges cover from 100 microvolts full scale to 1000 volts full scale, with 100 megohms input impedance 
Ten current ranges cover from 100 micro-microamperes full scale to 100 milliamperes full scale As little as 10 microvolts or 
10 micro-microamperes may be measured with accuracy. The uncluttered zero center meter face instantly indicates polarity on a 
mirrored scale. When used as a DC amplifier, the instrument features exceptionally low drift with high gam, very high input 
impedance and low output impedance. Gams up to 80 db with less than 10 microvolts drift may be obtained. The Model 203 utibzes 
KAY LAB's unique chopper stabilized circuit to provide high sensitivity with previously unobtainable drift-free stability and high 
input impedance.
APPLICATIONS: Electronic, medical, geophysical, chemical,metallurgical research and development... transistor production and 
circuit design ... thermocouple calibration ... null detector ... recorder driver amplifier... and as a general purpose laboratory 
instrument wherever de voltages and currents are measured or amplified.
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Automatic Assembly and Aut

What do instrument designers feel is their biggest 
problem in 1957?

Answers were split between design of equipment for 
ease of maintenance by relatively unskilled techni­
cians and design for greater dependability—that is, 
reliability: Two approaches to the same problem.

Other problems discussed were: to keep down the 
complexity of instruments while meeting more strin­
gent performance requirements, and to keep prices 
from spiralling upward by using labor-saving designs.

What changes will come about?

More precise instruments, restyled for easier use. Less 
variation with temperature and humidity change is 
sought.

What is the trend in electrical meters?

To try to lower cost. Emphasis of many manufacturers 
is on simplifying design so that labor-saving devices 
can be used. Meters are generally called upon to meet 
greater environmental ranges than test instruments. 
There is great emphasis on reliability, life testing, etc.

Are instruments available to do all the desired jobs?

The requirements of the military have, in the past, 
been a traditional spark plug for increasing the range 
of performance of existing units and setting new 
standards of performance for future designs. It is 
certainly not anticipated that this trend will decrease 
during 1957, particularly with the heat problem to 
be overcome in ultrasonic flight. If this is to be asso­
ciated with the problems of nuclear radiation in air­
craft, whole new concepts of instruments will be 
needed in the not too distant future. It is probable, 
with the advent of new high-thrust propulsion units 
in aircraft, that limitations of instrumentation may 
well be in the position of deciding future progress in 
aircraft. Large scale problems require better instru­
ment integration.

’ 24

What is the implication of integration?

Imperative is the study of complex instrument pro­
cedures to improve the required presentation, allow­
ing full utilization of the effective judgment of the 
operator (which is overtaxed in the case of fighter 
pilots). This will probably be a major accent in 1957, 
in which it is not enough to supply a large amount of 
information, but rather to use it effectively. This will 
mean that for military systems, more and more com­
puters will be used, to make as easy as possible the 
routine calculations of systems, yet leave judgment 
to the operator in all cases. Similar progress in this 
direction will be required in an increasing amount of 
facilities concerned with processing, whether in the 
chemical or industrial fields.

To what extent will automatic processes be used in 
1957?

Component manufacturers of mass-production items 
who already use automatic processes will make re­
finements to improve tolerances of products. There 
are many new components being developed expressly 
for the military which will not be affected by automa­
tion until large orders are firmed up.

Mass-produced consumer items will be produced 
more and more by automatic processes. Designers of 
such equipment say designing for automatic manu­
facturing is their biggest problem.

Equipment manufacturers of instruments, compu­
ters and military products will make more and more 
use of printed circuits and automatic insertion of 
components on these boards. Many small-run manu­
facturers do not anticipate using automatic assembly 
techniques.

Manufacturers concerned with reliability and qual­
ity control will make more use of automatic inspection 
techniques.
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A. J. Talamini, Jr. 
Engineering

Manager, Tech­
nical Products 
Division

Allen B. Du Mont 
Labs., Inc.

R. C. Langford 
Assistant Chief

Engineer 
Weston Electrical

Instrument

“The vacuum tube is one of the 
weakest links in reliability. Better 
circuit design can overcome tube 
variations. The big problem is to 
both improve dependability and to 
make sure maintenance is im­
proved. The shortage of trained 
technical personnel will influence 
future design requirements.”

“The heat problem to be over­
come in ultrasonic flight, coupled 
with the problems of nuclear radia­
tion in aircraft, will require whole 
new concepts of instruments in the 
not too distant future. It is prob­
able, with the advent of new high- 
thrust propulsion units in aircraft, 
that limitations of instrumentation 
may well be in the position of de­
ciding future progress in aircraft. 
This leads directly to a substantial 
field of material progress required 
in 1957, that of integration. It is not 
enough to supply a large amount of 
information, but rather to use it 
effectively.”
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GETTER RESERVE FOR LONG UFE

HEAVY GRID SIDE RODS

300

BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. ♦trademark

25

AVIA!ION CORPORA!ION

NICKEL HNS—GOLD PLATED FOR
LOW CONTACT RESISTANCE AND
FREEDOM FROM CORROSION

HEAVY HEATER BUS—PROVIDES
FIRM ANCHORING

PRESSED A PUNCHED CERAMIC
SPACERS PROVIDE STABLE ELEMENT
SEPARATORS & REDUCE GAS RE-
LEASE AT HIGH TEMPERATURE AND
UNDER VIBRATION.

SOLID EXTRUDED CERAMIC HEATER
INSULATOR & COILED HEATER PRO
VIDE RELIABLE LONG LIFE.

Automatic processes will affect companies products. 
Will there be an effect on the over-all company 
operations?

PLE WELDS.

EYELETS LOCK STRUCTURE TO-
GETHER.

NICKEL SLEEVES ON TUNGSTEN
HEATER—LEGS PROVIDE STRONG
SWAGED WELD.

BUTTON STEMS—STRENGTH IN ALL
PLANES.

BEAM RODS GIVE PROPER "BEAM“
ACTION & REDUCE SECONDARY
GRID EMISSION EFFECT.

CATHODE TAB—HEAVY AS POSSIBLE
CONSISTENT WITH NEED TO PRE­
VENT HEAT LOSS FROM CATHODE
—ONLY TAB IN STRUCTURE.

NONEX 'HIGH TEMPERATURE”GLASS

at HIGH TEMPERATURE

BERS USED TO SUPPORT MOUNT IN
BULB

mechanized assembly of value to producers of limited 
quantity products?

in demand.

R. W. Daniels
Manager,

United Shoe Ma­
chinery Corp.

STRENGTH.

Export Sole» and Service: BendixWest Coast Sale* and Service: 117 E. Providencia. Burbank. Calif.
Canadian Affiliate: Aviation Electric.International Division, 205 E. 42nd St., New York 17, N. Y

Ltd., P. O. Box 6102, Montreal, Que.

environmental conditions—bulb

duration.
the surest answer to electron

Are there any developments or trends that will make

Recent developments in semiautomatic machines will 
swing many small and medium-sized producers to 
mechanized assembly in 1957. Increased use of printed 
circuits will make semiautomatic assembly machines

What problems face the producer of automatic as­
sembly equipment?
Component standardization and insufficient advance 
planning in the electronic industry on how, when, and 
where to mechanize assembly operations is one of 

1 
f

our biggest problems. Biggest problem in 1957 will 
be to design production machinery with sufficient 
flexibility to accommodate component variations be­
tween suppliers.

e 
if

The greatest advances in automation in 1957 will not 
be the approaching of the automatic factory, but will 
undoubtedly take place in the field of data processing.
That is, the more efficient use of personnel in handling 
incoming sales orders, ordering parts from the factory, 
inventory and cost control, delivery, and the like.

Dynasert Dept.

Our biggest problem in 1957
will be to design production ma-
chinery with sufficient flexibility to
accommodate component variations

957

between suppliers.
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ELECTRON TUBES FOR SURVIVAL

SLOTS BETWEEN CATHODE AND
GRID TO REDUCE POSSIBILITY OF
LEAKAGE. HIGH TEMPERATURE METAL SNUB

HEAVY RADIATORS CONNECT GRIDS -
TO THROUGH SUPPORTS—MULTI-

LARGER CATHODE AREA & IN- 
CRÉASED ELECTRODE SPACING.

STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TO PROVIDE^

USED FOR STEM & BULB—FREEDOM
FROM GAS RELEASE & ELECTROLYSIS

WHY BENDIX HY-G-300 ELECTRON TUBES ARE AVAILABLE FROM STOCK

TUBES ARE BEST FOR EXTREME SHOCK,
VIBRATION AND TEMPERATURES!

From the standpoint of design features (see above), these reliable hard glass tubes
offer the superior quality needed to survive today’s severe environmental demands.

Specifically, Bendix HY-G-300’s are designed to withstand the following
C; vibration up totemperatures up to 300°

20G’s over the range of 5-2000 cycles; aiid shock of 200G’s having 20-millisecond

For full information about the HY-G-300 line .
tube applications in jet aircraft, missiles and rockets write RED BANK DIVISION,

Bulb Size

Dbl. 
Triode* 

Volt Amp.
R.F.

Pentodes
Gate 

Pentodes
Rectifier*
FullWeve

Beam 
Power

Power
Triodes 
Patsing

T-12 — — - — —
6080WB 
6082A

T-ll — — — —
6384
6889 —

T-9 — — — 6853 — —

T-6!4
6851
6854
6900

6582A 6486A 6754 6094 6877
6900

Retma 
Type No.

Retrofit 
For

Generic 
Type

Ef 'f
Bulb

Bendix 
Type No

6080WB 6080 
6080W A 6080 6 3 25 T-12 TE-46

6094 —
6AQ5- 
6005 6.3 0.6 T-6H TE-18

6853 6106 
5Y3

5Y3 5.0 1.7 T-9 TE-45

6384 6AR6 
6098 6AR6 6.3 0.9 T-ll TE-27

6854 6385 2C51 
5670

6.3 0.5 T-6V4 TE-47

M86A 6486 6AS6 6.3 0.25 T-6H TE-43
6582A 6582 6AK5 6.3 0.25 T-6H TE-44
6754 412A — 6.3 1.0 T-6H TE-36
6851 5751 — 6.3 0.5 T-6K TE-42

6877 - Half of 
6080 6.3 04 T-6H TE-48

6900 5687 5687 6.3 09 T-6H TE-54
6889 — — 6.3 09 T-ll TE-52
6082A 6082 6082 265 0.6 T-12 TE-55

Red Bank Division

CIRCLE 17 ON READER-SERVICE CARD FOR MORE INFORMATION



Servomechanisms
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velopment 
Norden-Ketay

Kenneth 
Director 

search

How much will the environmental ranges such as tem­
perature, shock, etc., he extended?

R. Bowen 
Chief Engineer 
Cannon Electric

Louis Kahn
Technical Assist' 

ant to the 
President

Aerovox Corp.

What problems do component manufacturers face in 
1957 that others in the electronic industries can help 
solve?

Will transistors he used more.
at higher frequencies. Extensive 
to determine exactlv what the

ELECTRONIC DESIGN • Januar

Very little for 99 per cent of requirements or orders; 
and very greatly for 1 per cent, primarily missiles, etc. 
In missiles, high temperature is being stressed, of 
course. Effects of radiation are also being studied.

Yes. Both transistors and magnetic amplifiers will 
find greater use for improved reliability.

Reduction in types and variety of ratings now used. 
In other words, standardization and use of preferred 
values.

“There is great emphasis on spe­
cial connectors. The goal is greater 
reliability, extreme environmental 
ratings—particularly high tempera­
ture, and miniaturization. Programs 
for the study of radiation effects 
are under way. Extensive tests of 
all kinds are being made.”

Co what extent will designs of servos he improved?

Increased versatility of electronic amplifiers to provide 
standardized designs with decreased size, increased 
reliability and resistance to environmental extremes.

‘ We are pushing reliability, min­
iaturization and extended environ­
mental capability. Because of the 
high temperatures required for new 
aircraft, there is a requirement for 
better magnetic and insulating ma­
terials for use in our components. 
Currently 400 F designs are being 
produced, and designs for use at 
higher temps, are being studied.”

“Probably the biggest design 
problems facing us are a sealing 
problem and reliability. Major lim­
iting factor in the state of the art 
is materials. Evaluation of new ma­
terial requires considerable time, 
and there are few new materials 
available.”

What is being done to improve the design of 1957 
components?

Continuation of research and development on mate­
rials and processes, and closer coordination with users 
to better meet their requests.

To what further extent will products he miniaturized?

No great changes, except for a few special items. In 
areas such as connectors, more miniaturization work 
is being done.

Are shock and vibration requirements being met?

New military requirements demand components to

What improvements in electrical characteristics are 
expected?

More uniformity.

What will the improvements in reliability be?

Improved circuit design, higher quality of compo 
nents and more encapsulation.

To what extent will automatic processes be used in 
1957 and how will they affect the design of products?

Major changes in components have taken place al­
ready, and 1957 will see refinements such as the 
tightening of many tolerances.

withstand vibration 
tests are necessary 
status is.

What are some temperature limits for components?

Top safe limit for some electromechanical compo 
nents is now about 400 F. Beyond this, insulation re 
sistance drops. Curie point of magnetic materials i 
reached, for example.

What improvements in electrical characteristics are 
expected?

Increased amplifier gain, improved damping circuits, 
and circuit refinements all lead to considerable sim­
plification of servo systems.

What is the effect of radiation on components?

So far very little is really known. First tests are being 
made to see what effect there is on materials that go 
into components.

L. King 
of Re- 
and De-

What will improvements in reliability he?

Closer control, and therefore decrease in range of 
variables. In general, heavy test programs are being 
undertaken to improve quality control and to better 
understand deficiencies.



Modera Network Synthesis

Can modern network synthesis be used by the engi­
neer in 1957? We often glibly say that there is a ten 
year gap between theory and practical engineering; 
is this the case?

The procedures of modern network synthesis introduce 
a great deal of flexibility into the design of reliable 
systems. For example, ladder networks can be designed 
that contain the minimum possible number of elements 
and yet achieve some form of optimum characteristics.
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What are some other unexploited areas where modern 
network synthesis can help?

It is not widely appreciated that voltage gain can be 
achieved with a passive network that contains only re­
sistances and capacitances. It is possible to change the 
impedance level of half of a symmetrical network 
without changing the system function except in its con­
stant multiplier. In these examples a tube and a trans­
former have been eliminated.

After a network has been realized, it may be found 
that the spread of element values is too large or that 
the values do not correspond to readily available 
standard sizes. Simple matrix manipulations may ac­
complish a decrease in the spread of element values 
and/or the conversion of all elements of a single type 
to one standard value.

Resistance-capacitance networks of any complexity 
may be designed as one complete passive network 
without the use of buffer tubes.

6 new Dressen 
power supplies

arnés

—designed to speed laboratory work 
and for use In original equipment

High Voltage, 
Excellent Regulation

Output 400-4000 V. D.C. continu­
ously variable without 
switching.

Current 0-100 MA
Regulation NL to FL, 2000-4000 V: 

0.1%; 400-2000 V: 0.25%
Bulletin 1014

Low Voltage, High
Current, Fast Response

Output 0-50 V.D.C. Provides full 
output current throughout 
entire range.

Current 0-1 Amp.
Regulation 105-12* V. line: 50 MV; 

NL to FL: 20 MV.
Bulletin 1015

For Precision 
Measurements

Output 0-100 V. D.C.-- linear control 
throughout full range.

Current 0-100 MA—no derating nec­
essary.

Regulation 20 MV throughout entire 
range.

Voltage Control Settable to 0.1 V.
Bulletin 1016
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G. A. Crowther 
Chief Engineer 
Ford Instrument 
Division of Sperry 

Rand Corp.

“One of the limiting factors in 
instrumentation today is the physi­
cal size of power and data transmit­
ting elements such as servo motors 
and synchros. It is believed that 
elimination of manual operations by 
the use of automatic winding 
equipment should result in ex­
tremely small size inexpensive ro­
tary units; on the order 3 10 inch 
outside diameter.”

957

model 5-3OOXA model .28-5MX

A Compact Adjustable 
Unit-Regulated

Output 300-500 V.D.C.—adjustable 
by simple internal changes.

Current 0-300 MA.
Regulation 105-125 V. line: 0.5%; 

NL to FL: 1%
Size W: 5*; L: 12%*; H: 6"

Bulletin 1017

28 V.D.C.— 5 Amps
— Adjustable
A compact source of 28-volt power. 
Filtered for operation of relays, motors 
and similar equipment. Transformer 
taps permit adjusting to 28 volts for 
varying conditions of line and load. 
Size: 4" wide, 12%" long, 6" high.
Low priced. Bulletin 1018

Each unit features simplified design, 
highest quality components, easy-to-trace 
wiring, and ample working room under the 
chassis. Components are derated to run cool 
and last longer. Write for literature on any 
or all models.

model .28-5MXR

28 V.D.C.—S Amps^ 
— Regulated by Mag. Amp
You get the dependability and long 
life of a magnetic amplifier in this 
unit. Regulation—for 105-125 V. is 
± .25V; NL to FL: ± .25V. Size: 
4" wide, 12%" long, 7* high.

Bulletin 1019

Dressen - Barnes
DRESSEN-BARNES CORP., 250 N. Vinedo Ave., Pasadena, Calif.
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“To improve reliability, Sylvania 
will in 1957 subject entertainment 
tubes to similar type tests given 
electronic tubes for military appli­
cations, such as temperature shock 
tests.”

What is the demand for higher power tubes? Will the 
smaller customer find more types available?

Power tube markets should increase 10 per cent in 
1957, and double within the next ten years. The 
growth of this branch of the tube industry will arise 
from higher power requirements in military’ electron­
ics systems, increased automation and plant expansion, 
the use of industrial television, and expansion of 
domestic cooking and industrial heating. The power 
capabilities of rectifiers and control tubes will increase 
to match expansions in such heavy industries as 
aluminum and railroads.

With all the emphasis on military tubes, what pro­
portion of the total is involved?

Total volume in the receiving tube industry should 
be more than $400 million in 1957—of which $300 
million will be in commercial types and $100 million 
in military types. Television requirements will con­
tinue to be the largest of any in the commercial mar­
ket. In this field, color television types may increase 
slightly in proportion to monochrome types.

Any improvements in picture quality or contrast?

Image orthicon manufacturing improvements have 
been announced. Sonic cleaning can remove foreign 
particles that cause blemishes. Microphonics have 
been reduced. Thus better pictures can be telecast.

Will 12 v B-? tubes for auto radios continue to be 
developed?

The design of automobile radios will shift completely 
to vibratorless receivers, and improved auto radio 
tubes which operate directly from the vehicle battery’ 
will be introduced in 1957.

Undoubtedly reliability and higher temperatures are 
still major goals for military tubes, are they not?

The problems of high reliability and high tempera­
tures take first place in the design and production of 
electronic tubes of the future. Much progress has 
been made in these fields in the past year, and it is 
expected that 1957 w’ill see additional significant ad­
vances to meet the ever increasing number of critical 
applications for tubes in both defense and industrial 
electronics.

What about color kinescopes?

There is .still feverish activity in research laboratories 
to design, for production, an inexpensive color kine­
scope of satisfactory performance for color T\ .

Do television picture tubes represent a good portion 
of this?

We estimate that 14 million television picture tubes 
will be manufactured in 1957, of which 6.8 million

Walter A. Weiss 
General Manager 
Radio Tube Div. 
Sylvania Electric 

Products, Inc.

Will ceramics be used extensively?

Receiving tube development w’ill revolve, to a great 
extent, around designs for military metal-ceramic 
tubes.

uses
coin

“There is one area that con­
sistently seems to plague the tube 
manufacturer, and that is the purity 
or impurity of incoming raw mate­
rials. Many of our measuring in­
struments in this field do not seem 
to detect small traces of impurities 
which are detrimental to a finished 
tube.”

Iran 
circi

C. E. Ramich 
Manager, Engi­

neering Dept.
Electronic Tube 

Div.
Westinghouse 

Electric Corp.
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“Receiving tube development 
will revolve, to a great extent, 
around designs for military metal­
ceramic tubes. While research ef­
forts concentrate on improving 
emitters, vacuum techniques and 
basic tube materials, growth in the 
industry’s manufacturing facilities 
w’ill emphasize the ‘Snow White’— 
clean factory—approach.”K. E. Weitzel 

Manager, Com­
mercial Engi­
neering Tube 
Sales

General Electric

Wil
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There have been several announcements of shorter 
110-degree deflection TV picture tubes being avail­
able. Will they see wide use?

The major development expected in this field will be 
improved 110-degree deflection designs that will per­
mit shallower and lighter weight tubes.

What do we need to know to design more reliable 
tubes?

Studies aimed at defining electronic tube reliability 
will continue throughout the industry in an effort to 
synthesize ever more completely the chemistry, met­
allurgy, physics and mechanical know-how that is 
required in the tube industry. Research efforts will 
concentrate on improv ing emitters, vacuum tech­
niques and basic tube materials. Industry’s manufac­
turing facilities will emphasize the ‘Snow White’— 
clean factory—approach. Purity of raw’ materials is 
important. It is a difficult problem to detect all im­
purities which might be detrimental to the tube.
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J. LeBel 
Chief Engineer 
>Lidio Instrument

High Conductance Types
High Resistance Types

V. C. Jackson
- igineering Serv­

ice, Mgr.
/latorola Inc.

High Temperature Types
JAN Types

What about transistors in TV sets?

Experimentation is going on to see how successful 
transistors are in difficult circuits such as deflections 
circuits. It is doubtful if transistorized sets will be on 
the market in 1957.

Will there be major styling changes?

Probably not noticeably drastic ones. Lack of imag­
ination, as exemplified by equipment of several years 
ago, has been overcome, and no radical changes are

What about the appearance of TV sets?

Printed circuits will be used much more extensively 
partly to get smaller size. The shorter, (and probably 
lighter) 110-degree deflection picture tube will help.

Will there be improvements in audio equipment in 
1957?

, Perhaps the most change will be in stability. Research 
seems to be leading to greater stability of perform­
ance.
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All Clevite gold bonded subminiature glass diodes feature high 
forward conductance . . high inverse.resistance fast pulse 
recovery . . and fast forward switching time.

So, to get the diode you need in the quantity you want, when 
you want it . check your specs with Clevite.

Contact us for Prices and Specifications.

payai CLEVITE
TRANSISTOR PRODUCTS

241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330

ACTUAL SIZE

Clevite diodes
□ re used for
the giant
Remington Rand
UNIVAC
computer.

TV and Audio Equipment

What is the biggest design problem facing the TV 
industry?

The longer time required to design a TV set which 
uses printed circuit boards. Design of color TV is of 
course, a big problem. Sale of color TV will have to 
step up to accelerate design activity.
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‘ Reduction in assembly costs to 
compensate for rising labor charges, 
without loss in quality, is our prob­
lem. There is a need for better re­
liability of contact in low-cost 
phenolic wafer switches which are 
the mainstay of the instrument 
field.”

"Automatic processes will be 
more extensively used than 1956. 
From a design standpoint, this 
means continual progress in the re­
duction of size. Main steps will be 
using printed circuit boards and 
machine insertion.”

CHARACTERISTICS

TYPE

Forward 
Current 
at + 1V 

(ma. Min.)

Inverse 
Current at 
Specified V 
Ua. Max.)

Continuous 
Inverse 

Operating 
Voltage

DESCRIPTION

CTP-301 40 25 @-50V 50 Inverse recovery 
time meas. 1.0 n sec

CTP-307 300 20 @-30V 40 Inverse recovery 
time meas. 1.0 a sec

CTP-309 300 20 @-6V 20 Forward recovery 
time 0.1 in sec

CTP-318 50 500K between 
-10V &-50V

60 Inverse recovery 
time 0.3 u sec 
Forward 0.1 m sec

CTP-319 150 500K between 
-20V &-90V

90 Inverse recovery 
time 0.3 a sec

CTP-320 5 50 @-50V 80 Inverse recovery 
time 0.3 n sec

CTP-328 7.5 500K between 
-10V &-60V

60 Inverse recovery 
time 0.3 n sec

IN34A 8.5 30 @-10V
500 @-50V

60 General Purpose

IN279 100 200 @-20V 30 General Purpose

IN116 5 100 @-50V 60 General Purpose •

Clevite Divisions :>Brush Electronics Co. • Cleveland Graphite Bronze Co. «Clevite Harris Products Inc. • Clevite Research Center • Clevite Ltd.
CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION



Transistors

What appears to be foremost in the minds of transistor 
A manufacturers?

Cost reduction, high temperature reliability, and de­
velopment of new manufacturing techniques for in­
creased power and frequency ratings, etc., all appear 
to be paramount.

How will cost reductions come about?

Automatic processes and semiautomatic operations 
are expected to bring costs down. Automatic processes 
will be used about 50 per cent more in 1957 than in 
1956 in some plants.

Does not automatic processing offer advantages in 
addition to cost reduction?

Use of automatic machinery will force standardization 
of case sizes, etc. It will improve reliability.

What's being done about improving reliability?

Life tests and high temperature tests will be stepped 
up. Data obtained will be helpful in improving re­
liability. Close control in manufacturing techniques 
will improve uniformity.

Will transistors with new characteristics be an­
nounced?

Frequency, power and voltage ratings are all expected 
to advance. Diffusion techniques or the several varia­
tions of it will play an important part. Such techniques 
also improve uniformity. It is likely that all lines will 
be extended.

What will upper temperature limits be?

At least one manufacturer feels that silicon tran­
sistors will move up to 200 C rating. There will be no 
change in ratings for germanium, and some feel there 
will be little change in silicon devices.

Will packaging be changed?

Look for standardization of lead placement for P-C 
boards and miniaturization. Look for complete tran­
sistor circuits in packages smaller than current power 
transistor cases.

30

H. R. White 
Sales Manager, 

Mobile Depart­
ment Federal 
Telephone and 
Radio Co.

H. L. Owens 
Chief Design En­

gineer, Semi­
conductor Com­
ponents Div.

Texas Instru­
ments, Inc.

H. B. Fancher 
General Manager, 

Semiconductor 
Products Dept.

General Electric

Microwaves and Test Equipment

What aspects will receive most attention in 1957?

Increase of both frequency and power in the micro­
wave area, with the greater performance requirements 
of modern development.

What specific materials are critical?

Ferrites are of key importance. Big suppliers do not 
furnish materials with the proper characteristics for 
microwave work, and the industry is forced to do 
basic research.

“New 'Split Channel’ assign­
ments impose severe desensitization 
and intermodulation requirements 
on mobile receivers. Integration of 
vacuum tubes and transistors in a 
single design is also still a major 
problem.

“Our new mobile receiver equip­
ment will utilize latest filter net­
work designs for application in r-f 
stages.”

“Diffusion in conjunction with 
other presently available techniques 
will make possible more uniform 
transistor characteristics and im­
proved high-frequency perform­
ance.”

“Use of automatic processes will 
be about 50 per cent greater in 
1956. . . . Life tests and high-tem­
perature tests are important design 
tools. We expect silicon devices to 
move to 200 C.”

As power increases, will size also increase?

Not necessarily. More efficient materials can keep size 
down. Dummy loads using ferrites, for example, are 
getting smaller and smaller.

What are problems in power measurements?

Reduction of custom and increase of standardized 
production of apparatus and components, notwith­
standing the fact that the past year has been one in­
volving requirements for tremendous power and 
frequency capabilities. Design precedes field experi­
ences. Redesign and continuing development will 
follow such experiences. Thousands of watts average 
power and many megawatts peak power are now 
being measured.

Many tunable magnetrons have been announced. 
What will be their effect?

R-f systems and waveguides, and components used 
with waveguides, should be designed for the fullest 
bandwidth possibilities. More traveling wave tubes 
and backward wave oscillators are available, and de­
signers can make use of them to reduce the size of 
equipment and increase electrical characteristics.

What about transmission of microwaves?

Microstrip continues to be used extensively. Antennas 
and scanning techniques are receiving much attention. 
Non-mechanical scanning techniques are being worked 
on. The effect of out-of-tolerance configuration of re­
flectors is being studied.

Countermeasures are getting more and more atten­
tion. What does this mean to the designer?

Tuning for search and intercept is being worked on. 
Analyzing systems are getting more complex.

What is the status of microwave transistor devices?

Concentration has been on two-terminal negative im­
pedance units. So-called diffusion delay diodes and 
avalanche diodes are approaches.

ELECTRONIC DESIGN • January 1, 1957
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W. C. Vergara, 
Chief Engineer 

Mobile Products 
Bendix Radio 
Bendix Aviation

Iloti' much will the environmental ranges such as tem­
perature, shock, etc., be extended for specific prod­
ucts?

Better molded composition-element 
potentiometers by CLAROSTAT

“The impact of transistors on de­
sign philosophy is probably the 
area receiving most attention in 
mobile communications.”
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We are in an era of extensive electronic component 
development with resulting extension of the environ­
mental limits of operability. These improvements in­
fluence design considerations and allow expansion of 
operational capabilities.

What do you as a military customer want from your 
suppliers in 1957?

An increased appreciation by industry of the serious 
compromises to our military effectiveness resulting 
from less than the best equipment design.

Equipment reliability under operational conditions 
is of top order priority. There have been few realistic 
operational requirements which have defied a tech­
nical solution, but the reliability of the end product 
has too frequently limited its operational effectiveness.

CONTROLS AND RESISTORS
CLAROSTAT Mfg. Co., Inc., Dover, New Hampshire 

In Canada: Canadian Marconi Co., Ltd., Toronto 17, Ont.
Manufactured under lieenio In Great Britain by A. B. Metal Products Ltd., 17 
Stratton St., London W.l, Coneusionalree for British Commonwealth except Canada.

CIRCLE 20 ON READER-SERVICE CARD FOR MORE INFORMATION
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2-watt molded composi«ion-eleme**t potentiometers meet 
mg MILR-94A specifications. Totally enclosed against 
moisture and dust. High stability under extreme climatic 
and operational conditions. Stainless steel shaft. Gold- 
plated terminals. Completely non-ferrous construction. 
Wiper assembly of one-piece construction. Carbon to- 
carbon contact results in very low noise. IVh* diameter; 
Th* deep. Available from 50 ohms to 10 megohms. In 
various shaft and bushing designs; shaft and mounting 
seals; with switch; in dual or dual-concentric units.

Write for complete technical information

To what further extent will your products be minia­
turized?

As the complexity and variety of electronic equipment 
for military use increases, the premium on available 
space and weight likewise increases. This situation 
demands an acceleration of the trend to equipment 
transistorization and miniaturization.

What are problems caused by increasing speeds and 
altitudes?

Aerodynamics heating and some v ibrations are becom­
ing more intense. The future will see a need for elec­
tronic components which can survive and operate in 
nuclear radiation fields.
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What 
expected?

Improvements 
ponents and equipment must keep pace with the 
increasing severity of high speed aircraft and missile 
environments.

Will there be any major breakthroughs in present lim­
iting factors?

The combined advances which will make possible the 
control of, and communications with, satellites and 
ballistic missiles can be considered a major break­
through. It will be the combined results of radical 
concepts of cooling combined with new components 
which can operate under extremely severe environmen­
tal conditions.

To what extent will automatic processes be used in 
1957 and how will they affect design?

The application of automatic processes to military 
electronics is influenced by the low production rate 
required on most programs. Adaptability to automatic 
processes is an important consideration in the design 
of new equipment.

Military Electronics

Guided missiles, satellites, and navigation schemes 
have received most mention in the news in 1956. 
What about radar, sonar, etc.? What's happening in 
these areas?

Air defense early warning radar will continue to be 
implemented and kept up to date. Don’t forget anti­
missile defense. Fire-control equipment is being 
worked on extensively. The SAGE system encom­
passes a tremendous amount of auxiliary equipment. 
Display and control equipment for the system will 
receive attention. Designers have not reached the 
ultimate in any area. In sonar, for example, barium 
titanite may soon replace magnetostriction devices.

The nose cone of ballistic missiles holds top priority. 
What is being done to solve the problem?

Research is being conducted in such new fields as 
aerothermodynamics, aeroballistics, and hypersonics. 
Old fields of physics, chemistry and electronics are 
being pushed to the utmost. Laboratories and all re­
search facilities, including wind tunnels, shock tubes, 
etc., will be expanded.

What is being done to improve the design of 1957 
equipment?

Incorporating new materials and components. Elim­
ination of vacuum tubes.yXhere will be great em­
phasis on cooling techniques "^nd packaging design. 
Electromechanical equipment i may be reduced as 
much as 50 per cent. । j
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What do you consider to he the biggest design prob­
lem facing you in 1957?

The biggest design problem facing the Department of 
Defense today is the problem of design itself. Designs 
must be matured, equipment fully developed and of 
proven producibility prior to its acceptance for 
service use.

If you cant get 100 per cent reliability, what can be 
done to improve maintainability?

New testing techniques and good test equipment are 
part of the answer. Module packaging with an inte­
grated means for quickly isolating the defective unit 
is a promising approach.
Based on statements made by James M. Bridges, Direc­
tor for Electronics, Office of Assistant Secretary of 
Defense; Col. Richard J. Meyer, USA Chief, Research 
and Development Division Office, Chief Signal Officer; 
and Col. Gordon T. Gould, Jr., USAF Chief, Communi­
cations and Electronics Division, Headquarters Air Re­
search and Development Command.

John M. Wilson 
Chief Engineer, 

Brown Instru­
ment Div.

Minneapolis- 
Honeywell 
Regulator Co.

Long-period stability as well as 
dependability is extremely impor­
tant in instrumentation and control, 
especially for continuous-process 
systems. Accuracy must not suffer 
because of shifts in characteristics 
due to aging. More use of magnetic 
amplifiers, and proper choice be­
tween transistors and vacuum tubes 
is called for.

“We must constantly study new 
commercial transistors with the aim 
of evaluating their long-term char­
acteristics.”

W. L. Barrow 
Vice President 

for Research 
and Develop­
ment

Sperry Gyroscope

“The concept of ‘weapons sys­
tems’ in military development and 
procurement has already been well 
established. We are now on the 
threshold of the concept of ‘indus­
trial systems’ in which all parts of 
an industrial complex are designed 
to achieve the optimum over-all 
efficiency. The successful company 
of tomorrow must comprehend this 
concept and be prepared to cope 
with it effectively.”
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What design emphasis is needed for better mainte­
nance of the ever more complex electronic systems?

The equipment must be designed in modular and 
submodular construction, to permit servicing and 
maintenance by the substitution of submodules.

Testing procedures, which must be coordinated with 
the submodule construction plan, must be devised to 
permit the determination of modular failure by follow­
ing routine procedures in instruction manuals.
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“Within budgetary limitations, 
and to the extent which does not 
impair its other responsibilities, the 
National Bureau of Standards pro­
gram for 1957 reflects an expansion 
in research and service related to 
the electronics industry.”

Are there bottlenecks to progress?

Shorter delivery time of components is needed. Min­
iature rotary components are a bottleneck. It is be­
lieved that elimination of manual operations by the 
use of automatic winding equipment should result in 
extremely small-size inexpensive rotary units; on the 
order 3/10 in. outside diameter.
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Are new developments being worked into existing 
equipments and systems satisfactorily?

Applying new principles is always a big task. For 
example, one company is looking for ways of apply­
ing a new, gearless direct drive having extremely 
high accuracy. The use for water-activated batteries 
is being sought.

“It is my belief that the military 
customer . . . must more promptly 
adopt and fully utilize ideas and 
improvements which are generated 
by industry. Such a course of action 
not only provides rewards for crea­
tive thinking, but the evaluation re­
sults, when rapidly obtained, pro­
vide a very sound basis for 
continued creation. . . . The divi­
dends will be found in lowered de­
velopment costs and new designs 
made operational at an earlier 
date.”
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George F. Metcalf 
General Manager, 

Missile and 
Ordnance Sys­
tems Dept.

General Electric

“To produce the [strategic mis­
sile] nose cone . . . research is be­
ing conducted in such new fields as 
aerothermodynamics, aeroballistics, 
hypersonics and others. The fron­
tiers of technology in older, more 
basic fields such as physics, chem­
istry and electronics are being ex­
tended.”

“There is a tremendous increase 
required in performance of equip­
ment crowded into small space. 
Ambient conditions are more strin­
gent. These objectives must be 
achieved with increased reliability 
and easy maintenance.”

Fritz A. Gross 
Manager, Way- 

land Laboratory 
Raytheon Manu­

facturing Co.

“Virtually unknown effects of re­
entry shock, higher G acceleration 
and a variety of vibrations on in­
ertial guidance systems and engine 
controls in high-performance appli­
cations have become particularly 
acute and complete just within the 
past few months. In the gyroscopic 
field, for example, while vibrations 
have always been a major prob­
lem, a previously unknown vibra­
tion effect recently led to the dis­
covery of a new phenomenon about 
integrating gyroscopes.

“Electronic devices used in the 
latest jet aircraft are being sub­
jected to acoustical vibrations of a 
high magnitude. Tubes, for in­
stance, become worse than useless 
because of microphonics: they act 
as transducers, changing the acous­
tical vibrations into undesirable 
electrical signals . . . tubes can 
shatter; miniaturized electronic 
components flake to pieces; and 
metals and plastics crack.”

What will the improvements in reliability be?

There will be intensive study of such factors as cool­
ing, quality control, and optimum circuit design.

Electronic Standards

A. V. Astin 
Director, National 

Bureau of 
Standards

D. R. Tashjian 
Manager of Engi­

neering. Elec­
tronics Div.

Westinghouse 
Electric Corp.

Will the National Bureau of Standards offer any nei 
services to the electronic industries?

NBS is aware of the rapid growth and progress of th 
electronic industries, and of their extending impor 
ance to other industrial and scientific activities. Th 
awareness carries with it a responsibility for meetin 
the increasing requirements of the industry for in 
proved standards of physical measurement, more pn 
cise measurement techniques, better methods an 
instrumentation for making measurements of elei 
tronic devices and components, and increased pubi 
cation of data on these problems.

This expansion may be noted in three separate ci 
amples from the Bureau’s programs: 1. the plans f< 
an NBS Calibration Center; 2. expansion of the Bi 
reau's electronic information service; and 3. extensio 
of the data-processing systems program.

When will the Calibration Center be completed an 
what will it offer?

The Electronics Calibration Center will be complete 
about July, 1957 at the NBS Boulder, Colorado, lai 
oratories. Eventually the Calibration Center aims t / 
measure and standardize all electrical and radi * 
quantities fro mO to 100,000 me. To begin, calibrado 
will be done at frequencies already in wide use up t 
10,000 me. As the need arises, these measuremem I 
will be extended to higher frequencies. The Gente 
will provide a primary calibration service for elec 
tronic instruments to be used by military organize 
tions in acceptance testing and in maintenance c 
reliability of electronic equipments.

What new information services will be offered?

Elden H. Olson
Director of Engi­

neering, Aero­
nautical Div.

Minneapolis- 
Honeywell 
Regulator Co.

The tube information service is being extended 1 
cover transistors. The Bureau continues to make avai 
able detailed information on the design and pe: 
formance of additional preferred circuits to augmei 
those already published.

How does the data-processing-systems program hel 
industry?

In addition to previously available services, the prtj | 
gram also includes considerable Bureau research o| 
automatic systems, basic computer circuitry, con[ 
ponents, and auxiliary equipment. A pilot electron! 
computer is now being designed by the Bureau for us! I 
as a central multi-used device for undertaking a larg 
variety of differing data-processing problems on i 
trial or test basis. This pilot machine, when con 
pleted, will serve various government agencies in r< ■ 
solving their special problems relating to the conve j 
sion of certain operations to automatic handling.
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Materials in Electronics

Under the leadership of Dr. W. L. Everitt, replies were madetate of the art’ limiting advances
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W. O. Baker 
Bell Telephone 

Labs., Inc.

Is basic and fundamental research being supported adequately to prov ide a continuing foundation 
for the advancement of advanced electronic weapons systems? That question is of foremost concern to 
the Defense Department. Various consultants to the Office of the Assistant Secretary of Defense. Re­
search and Development, were asked to suggest basic research areas. They were asked, "Where is the

lutionary size will, of course, be 
slow and tedious, but, based on new 
understanding of chemical bonding 
and physical structure, they are by 
no means impossible.”

by top scientists and engineers. Basic research needs were outlined without necessarily hav ing regard 
for anticipated weapons applications. As a consequence of the thorough and broad effort of the con­
tributors, the report, "Basic Research in Electronics,” is extremely comprehensive in coverage. I he Office' 
of the Assistant Secretary of Defense feels the report should be available to the electronic industries.

Electronic Design is very pleased to be able to present extensive portions of the original report 
to electronic designers. The inclusion of this ‘Directions in Research section adds much perspective to 
appreciating the problems described in our ‘Design ’57’ section.

Below are contributors to the Office of the Assistant Secretary of Defense report. Although much of 
the wording in this issue is that of the original authors, the editors of Electronic Design assume respon­
sibility for any inadvertent alteration of technological implications resulting from extensive editing.

beginning to get the glimpse that native strengths of 
materials may be clearly 10 to 50 times their practical 
values. For electronics, more knowledge of creep and 
relaxation in small metal structures is essential. Such 
information might affect, for example, solderless con­
nectors, tube filaments and grids, and transistor leads.

The frontier is knowledge of the generation and 
control of atomic perfection in metal crystals. The 
orderly dispersion of impurities through certain ele-

ce: 
an 
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Metals, ceramics and organic compounds determine 
to a large extent, the present characteristics of elec­
tronic components. Assessment of the future possibili­
ties of these materials will be discussed here. Dis­
coveries in materials not covered here may have an 
important impact, of course.

"Controlled oxidation of this [re­
sistivity 30,000 ohm/ems] silicon 
can give high-quality insulators 
and capacitors, whereas other treat­
ment can yield resistors and, by the 
new cliffussion techniques, diodes, 
transistors and other components. 
We can imagine complete circuits 

kA diffused, etched and printed on tiny 
Ala silicon slabs. Advances of this revo-

Metals
New Strengths Possible . .

Solid State Physics—Frederick Seitz, University of Illinois

Materials in Electronics—W. O. Baker, Bell Telephone Labs., Inc.

Wave Propagation—C. H. Wilcox, Hughes Aircraft Co.
Radiating Electromagnetic Energy—R. S. Elliott, Los Angeles, Calif.

Generation of Electromagnetic Energy—J. R. Pierce, Bell Telephone Labs., Inc.

Information Theory—R. M. Fano, MIT

Data Processing—A. L. Samuel, IBM Corp.
Network Theory—D. F. Tuttle, Jr., Stanford University
Primary Power Sources—H. K. Ziegler, Signal Corps Engineering Labs.
Nuclear Radiation Effects—C. L. Stec, BUShips
Plasma, Electron and Ion Dynamics—A. V. Haeff, L. M. Field, Roy Gould, Hughes Aircraft Co

Atomic and Molecular Resonance—J. R. Zacharias, MIT
Surface Phenomena—J. R. Zacharias, MIT
Fundamental Problems in Acoustics—Leo L. Beranek, MIT
Mathematical Methods—T. C. Fry, Bell Telephone Labs., Inc.



Future

Ceramics
facet of modern technology

Surfaces

Must Restudy Glasses Glasses themselves de

Possibilities As new chemical and physical

New Directions Simple casting methods

Where Study Is Needed In contrast, linear,

New Electrical Characteristics
of “isotactic” polymers, wherein compounds

Frederick Seitz
University of 

Illinois

useful substances have resulted
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Where We Are . . . Continuous study of the lattice 
properties by X-ray and electron and neutron diffrac­
tion and the similar study of electron properties with 
the use of thermal, sonic, electromagnetic and particle

combinations with glass or other fabric may be the 
base of construction of complicated housings and sup­
ports. Emphasis will be on heat stability and resistance 
to oxidation. Adhesives may replace rivets and brazing 
or soldering operations. constant, active systems are not readily synthesized. 

This area includes vacuum tubes, transistors, servos 
and the like. There must be tremendous research in 
this field.

Where We Stand Now . . . These materials are im­
portant because of their combination of extraordinary 
physical and electrical stability with the versatile elec­
tronic functionality that is appearing in the ferrites, 
ferroelectrics and oxide semiconductors. Ceramics 
containing both ferroelectric and ferromagnetic oxides 
suggest a medium for electromagnetic wave propaga­
tion, important in both antennas and lenses and in cir­
cuit elements themselves.

History . . . Systematic study of macroscopic prop­
erties has led to materials making use of piezoelectric 
properties, anisotropic elastic properties, anisotropic 
diffusion and electrical and magnetic properties.

methods are developed for preparing pure materials 
in more rigidly controlled form, additional useful 
knowledge will be forthcoming.

conductors holds the promise of 
revolutionizing the entire elec­
tronics industry. Until recently, the 
means for controlling the properties 
of surfaces were principally empiri­
cal and relatively ineffective. It now 
appears that new advances in vac­
uum techniques, when combined 
with new methods for preparing 
exceedingly pure and perfect crys­
tals, will give us exceedingly pow­
erful tools for advancing the sci­
ence of the surface properties of 
solids.”

styrene are polymerized so regularly that highly micro­
crystalline plastics of high melting point and improved 
strength and rigidity result, are important. Polystyrene, 
with a melting point greater than 250 C would have a 
new effect on dielectric waveguides, capacitors, coaxial 
insulators, semiconductors and tube mountings. The 
future can see experimental production of silicon hav­
ing specific resistivity of 30,000 ohms per cm. Insu­
lators, capacitors and new types of resistors can result. 
One can imagine complete circuits diffused, etched 
and printed on tiny silicon slabs.

There is scar

radiations have broadened our understanding of the 
known useful solids.

Where We’re Going . . . Purely structural ceramics 
are growing in importance, examples being high 
alumina terminals, deposited resistor substrates, tube 
elements, and so forth. Great strides can be expected 
in ceramic encapsulation and envelope making. 
Printed circuits on high aluminum structures could 
have surface resistivities of 1015 ohms per cm.

which does not involve the properties of solids in an 
essential way. Electronics figures heavily in all of 
these. Broadly, there are four major areas of solid 
state research at the present time; 1. macroscopic 
properties, 2. the lattice and electronic properties of 
perfect crystals, 3. the imperfection-determined prop­
erties and 4. surface properties. Each of the four 
areas has its own well-developed discipline; each is 
in turn tightly integrated with the other three.

“In particular, the systematic 
study of factors which influence the 
barrier layers on metals and semi-

and more are expected. Grystals completely free of 
imperfections have properties that are exceedingly 
different from those of normal crystals which contain 
an abundance of imperfections.

What the Future Holds . . . Each new advance of 
understanding of imperfections leads to an improve­
ment in quality of useful materials and to new methods 
of exploiting previously unused materials.

serve new investigation. They can organize our 
knowledge of heat treatment and ultimate capabilities 
of glass fibers, rods and the minor glassy phase in all 
ceramics. Tremendous challenge awaits in this latter 
area; since the glassy phase is presumably the contin­
uous matrix in ceramics, and since a strength of nearly 
a million lbs per sq. in. has been found in certain 
specifically treated silicates, a period of enormously 
strong, rigid ceramics for all kinds of electrical uses 
may lie ahead. Needles or whiskers may be made from 
zinc oxide with new strengths.

ments of the structure may make big differences. Im­
provements in corrosion and resistance and high-tem- 
perature stability are expected.

Revolutionary Joining Methods . . . Electroplating 
may be used in new ways. Entirely new joining 
methods, such as temperature gradient zone melting 
may be widely applied in electronic assemblies. For 
example, a vast grid of connections, such as for com­
puter memories, could be laid in place by a machine 
and then, a thermal wave comprising the passage of a 
large gradient over it, make permanent connection.

Network Theory

Network theory means the analysis and synthesis 
of lumped physical systems. That is, of systems charac­
terized by ordinary, as opposed to partial, differential 
equations. The analysis of linear, constant, passive 
systems is well understood. Synthesis can be done 
readily, for example, on the filter or LC networks in 
general. There remain such topics as the synthesis of 
RLC networks in an orderly general fashion, networks 
without mutual inductance and equivalent-network 
theory (systematic methods of selecting the best 
among all possible equivalent networks), all of which 
might profitably be investigated.

Imperfections

What They Mean ... A large part of the useful 
technology relating to metals, ceramics, semiconduc­
tors and salts involves the means of controlling the 
presence and behavior of the imperfections of crys-

Organic Compounds

The Present Status . . . Polyester, epoxide and 
polyurethane casting resins for encapsulating elec­
tronic components are replacing other insulating and 
structural parts ordinarily made from plastics and syn­
thetic rubbers.

State of the Art. .. Many of the most useful proper­
ties of solids are determined by their surface structure. 
Phenomena involved are catalysis, adhesion, friction 
and electrification. Until recently, the means for con­
trolling the properties of surfaces were principally 
empirical and relatively ineffective.

Implications for the Future . . . Systematic study of 
factors which influence the barrier layers on metals 
and semiconductors holds the promise of revolution­
izing the entire electronics industry. It now appears 
that new advances in vacuum techniques, when com-1 —
bined with new methods for preparing exceedingly 
pure and perfect crystals, will give exceedingly pow­
erful tools for advancing the science of the surface 
properties of solids.
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Plasma, Electron and Ion Dynamics

Basic research in electron and ion dynamics and 
plasma phenomena carries into many major areas of 
interest. Some of the fields are indicated here.

Radiating Electromagnetic Energy

The state of the art of the subject of coupling en­
ergy to space and antennas is discussed here in terms 
>f frequency ranges.
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DIRECTIONS 
in 
RESEARCH

Below VHF

The Problem . . . Below vhf, analytical tools are 
very limited. Antennas are short with respect to wave 
length. Their surroundings seriously affect pattern and 
'impedance. The design of the antennas is chiefly em­
pirical, extensive use of matching networks being 
¡made.
, What Has To Be Done . . . Knowledge of the scat­
tering cross sections of the geometric shapes around 
^m antenna has an important bearing. Results of 
ptudy are encouraging here. The shortcomings of an­
tenna pattern and impedance can be reduced by 
pvider application of circuit techniques. For example, 
.ne control of vertical directivity of an hf array would 
minimize fading caused by interference between sky 
md ground wave. Development of automatic tuning 

Circuits with quick response and low hunting should 
-be undertaken as a solution to the matching problem.

€
r VHF to L-Band

I Status ... In the frequency range vhf to L-band, 
Cirray techniques are well understood and put to good 

ise. However, military needs for high-power, high- 
^ain antennas require antennas so large that mechani­
cal rotation cannot be considered.

1 Where Emphasis Should Be Placed . . . Electronic 
Iphase-shifting is thus becoming more important. Basic 
iWork is needed. For example, the best place to insert 
P:he phase-shifters should be determined. Fundamental 
s« elationships between the amount of delay per unit 
^length of a delay line and its loss per unit length 
^should be studied.

Microwaves
p
g, Hie Picture Today ... In the microwave region, 
^Analytical tools are diverse, including optical ap- 
gproaches. Continuous aperture radiators are feasible 
^in addition to antenna arrays of discrete elements. 
^Frapped-wave antennas will continue to play an im- 

portant part along with reflectors, lenses, linear and 
a/planar slot arrays, and horns and their derivatives.
cc The Future . . . There is a need to gain a better 

understanding of slow-wave antennas and to broaden 
their application.
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Wave Propagation
The most critical areas for research are in the fields 

of scatter propagation, communication by meteor 
echoes, the observation and interpretation of high- 
altitude ionization (meteors, aurora and other more 
recently discovered forms), and the effective use of 
transmission through the earth’s atmosphere for com­
munication or observation.

Where We Are and What’s Needed . . . Tropo­
spheric, hf and propagation modes are better under­
stood. In tropospheric forward-scatter propagation, 
the chief research task is to investigate the maximum 
range of useful propagation. More air-to-air scatter 
experiments are needed. The range may be greater 
than originally thought. This may revise the theoreti­
cal description.

More reliability in ionospheric forward-scatter 
propagation must be worked for. The answer might 
lie in improved coding techniques.

Higher powers might make propagation via meteor 
trail reflections more significant.

Much more knowledge is needed about various re­
fraction and scintillation effects in the troposphere 
and ionosphere. Experiments in radio astronomy, 
satellites and high-altitude rockets should give more 
information. Experiments with high-power, higb- 
gain, narrow-beam radar should help determine the 
nature of electron distribution in the hf region. Sta­
tistical measures of multipath amplitude, phase and 
duration should be determined. More study of diurnal 
variation is required. More “Whistler” experiments 
should give us more information. Reliability will be 
improved by better coding.

Generation of Electromagnetic Energy

State of the Art—Cm ... It seems likely that at 
centimeter range and longer wave lengths, almost any 
power and rapid-tuning capabilities may be had. 
Further research and adequate development in the 
fields of magnetrons, klystrons and traveling-wave 
devices is needed, but the problem appears straight­
forward. Efficiencies will be improved and weights 
decreased.

Most Needed Improvements . . . The most needed 
improvements are in electron focusing, attaining 
higher cathode current densities, and in improving 
the mechanical, thermal and electrical design of tubes 
to make them better, and for easier manufacturing.

The study o£ interactions between electrons and elec­
tromagnetic waves must be continued. So must the 
study of the focusing of electron streams, and of cir­
cuits that are adequate from the point of view of loss 
and heat dissipation. Needed is the development of a 
cathode capable of supplying with good life many 
times the present attainable d-c current density of 
around an ampere per square centimeter.

What About MM Generation . . . Scientists are ap­
parently stuck in the generation of electromagnetic 
energy somewhere between 1. and 3 millimeters. Lim­
itations imposed by circuit loss, cathode current 
density and heat dissipation result in rapidly decreas­
ing efficiency and power output, going to zero at 
about the middle of the range. Improved circuits and 
improved forms of electron interaction advanced the 
art from 10 centimeters to around 2 millimeters. Ex­
perts feel it improbable that there will be further 
startling advances of this particular sort, unless, as 
the art is pushed as far as it will go, something new 
shows up.

New Concepts Needed . . . Unconventional means 
of generation may become important at millimeter 
wave lengths. Regarding gas tubes, these appear at 
the present time to be unstable and unpromising.

Molecular generators (the Maser) are promising 
for producing small power, but with extremely stable 
frequency. Availability of simple, highly stable 
sources may make important new systems possible. 
It is probable that spin resonance in solids can be 
used in generation.

Other suggestions make use of phenomena associ­
ated with the magnetic properties of ferrites and with 
Hall effect and magneto resistance. The production 
and use of incoherent radiation has not yet been com­
pletely discarded. Success by unconventional means 
will require that exceptionally gifted physicists and 
engineers concentrate on the job. Casual investigation 
is unlikely to turn up anything significant and might 
actually deter progress.

Basic research will undoubtedly include studies of 
highly bunched beams, undulators, Cerenkov radia­
tion, relativistic effects and TW ideas to solids.
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Basic Research

The attempt of the following listing is to be broad. 
Headings are not mutually exclusive. Their titles sug­
gest applications: 1. Interaction of charged particles 
and fields (de and ac). This may lead to new amplifica­
tion mechanisms. 2. Basic processes in plasma (plasma 
waves, space charge phenomena, mixture of electrons 
and ions in high pressure gas discharge). 3. Radio 
noise generation processes. 4. Noise in electron beams.
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DRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT

HOW TO BE SUREWork is not going on inWhat’s Being Done

A VOLT IS A VOLTPrimary Power Sources

the field of electrochemical

THE WESTON COMPARATOR

Nuclear Sources

BRANCHES Chicago, Detroit, Cleveland, Louitville, Lus Angeles, San Francisco • In Canada: The B GREENING WIRE COMPANY, Ltd, Hamilton, Ontario

creasing. Research

The Weston Standard Cell Comparator is a specialized

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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This H-shaped object, the saturated or “normal” form 
" of the Weston Standard Cell, is the standard reference 
for electrical measurements. It is essentially a mercury 
cadmium wet cell hermetically sealed in glass. When kept 
at 20 degrees C., it maintains its voltage of 1.018636 volts 
for years. A bank of these cells at the Bureau of Standards 
in Washington, kept under oil at a constant temperature, 
is the basic electrical standard of the United States. This, 
however, is not the cell used by scientists and engineers 
in their daily work. Since the normal cell must be main­
tained at a constant temperature for accurate results, the 
unsaturated or “working” cell, which is portable and is 
not materially affected by temperature, is ordinarily used.

These working cells must be periodically checked 
against a bank of normal cells through the use of a com­
parator system. In the past only a few comparators ex­
isted outside the Bureau of Standards. However, the 
Weston Electrical Instrument Corporation has produced 
a simplified Standard Cell Comparator which provides 
the user of working cells, in conjunction with his own 
bank of temperature controlled normal cells, with an 
accurate means of standardizing these right in his own 
plant ... at a great saving in time, cost and convenience.

all phases extensively, but foresight indicates that it 
undoubtedly will.

Research in the power sources field aimed at the 
creation of the most suitable, efficient and reliable 
sources is an extremely important factor inseparable 
from our new weapons or weapons systems.

Battery-type power sources (electrochemical power 
generation) are at present most important. Critical fac­
tors of characteristics are 1. power capacity per unit 
of weight (efficiency), 2. their capability to preserve 
initial capacity during long periods of storage and 3. 
variation of performance characteristics under varying 
temperatures.

5. Gas discharges. C Particle interaction and plasma 
effects in solids. 7. Emission of electrons and ions from 
solids. 8. Generation and focusing of high current 
beams. 9. Electron, ion and molecular optics. 10. Mm 
wave generation. 11. Laboratory particle accelerators.

potentiometer wherein the voltage of a working cell under 
test is opposed to that of a normal cell to produce a 
voltage difference which, when added algebraically to the 
normal cell voltage, indicates directly the voltage of the 
cell under test. With a known normal cell voltage as a 
reference, the Comparator will measure to well within 5 
microvolts the open circuit voltage of any cell in good 
condition.

With an instrument calibrated to such excellent accu­
racy as this one, it is worthy of note that Weston uses 
Driver-Hams Manganin wire for critical resistance net­
works in its system. Says Weston: “The success of the 
entire circuit, given accuracy of adjustment, depends upon 
the permanency of the Manganin, and upon its extremely 
low temperature coefficient of resistance and its low 
thermal emf to copper”.

Your work may or may not need the extreme degree of 
accuracy that is a prerequisite here. Either way, Driver­
Harris has an alloy that can reliably fill your needs. 
Manganin is only one of 112 special purpose alloys, pro­
duced by Driver-Harris. And each of these was originally 
custom-made . . . produced exactly to the specifications 
of someone who needed it. Put your specifications in our 
hands. You will gain the benefits of the 57 years of ex­
perience which has developed the largest variety of alloys 
ever made by any one company.

Thermoelectricity, a possible source, has been lim­
ited because of the low efficiency—4 to 7 per cent. Ad­
vances in fields of solid state can change this, although 
no major results have yet come forth. The efficiency of 
converting sunlight to electrical power has improved 
in the past two years by an order of magnitude. The 
photovoltaic cell, operating at 10 per cent efficiency 
when illuminated by the entire spectrum of the sun, 
could, theoretically, offer an efficiency of 30 to 40 per 
cent when illuminated by a properly matched mono­
chromatic light. Efficient frequency conversion within 
the radiation spectrum is a desirable goal.

Two basic methods are indicated by nuclear radia­
tion as a power source: The first is the collection of 
radiation ionization products or utilization of inter­
iction in solid-state devices, as caused by nuclear ra­
diation. The second approach would utilize nuclear 
radiation to produce heat and then employ thermo­
electric effects to arrive at the final electrical power. 
Much research must be done.

kinetics may yield good results. Only a small number 
of thii possible variety of electroc hemical systems have 
been investigated. Organic materials have hardly been 
touched. Use of gasses in so-called “Fuel Cells” is of 
interest. Nonaqueous solvent, fused and solid elec­
trolyte systems show promise and represent an en­
tirely new research area.

Electromagnetic or nuclear radiation schemes may 
become prime sources of energy.

The Weston Standard Cell 
Comparator Model 1000, made by 
W eston Electrical Instrument Corp 
Newark, N. J., with associated 
milliameters, dry cells, 
main galvanometer, and auxiliary 
standard cell.
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New Prospects

In recent years, knowledge of batteries has been in
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Pattern Recognition
What About Machine Translation . . . Machine 

recognition of temporal and spatial patterns, such as 
• speech sounds and written characters, has begun to

Series M. E. R. 
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Built to Meet U/L Specifications
Control more power in less space with this new Guardian 25 
AMPERE A C Power Relay for motor starting, heater loads 
and other heavy duty applications. Standard unit has double 
pole, double throw contacts rated at 25 amperes continuous 
duty, 230 volts A.C , with 75% power factor. Operating 
power requirement is 9.5 VA ; coil drain approximately .080 
amperes at 115 volts, 60 cycles. Two easily accessible screws 
permit removal and replacement of completely interchange­
able coil assemblies rated at 6 V.-24 V -115 V.-or 230 V., 
A.C. Relay measures 3^8* x 2 J 2* x 2? a*, weighs 11 oz.

GUARDIAN
POWERLOIDS
Designed and Tested 

for 230 A. C. Loads up 
to 3 H.P. Motors and 8400 Watt Heater Loads 

A Guardian original-this new POWERLOID offers 
definite advantages which are far ahead of anything 
being offered for the electromagnetic control of motors 
and heater units. Available in a variety of contact com­
binations. Rugged, totally enclosed . . . low priced!
*An electromagnetic switch actuated by a solenoid plunger.
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imité' — Arrange for delivery of Production Samples of OB 
Guardian'» Power Relay and Powerloid. Send for Name of 
Nearest Franchised Distributor Who Carries IN STOCK a Com­
plete Une of Guardian Industrial Relays—Power Relays— 
Powerloids—Reloids—Solenoids—Steppers—Switch Kits.
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There is always the hope that new, more reliable 
and more efficient communication systems will result 
from better knowledge of communication processes. 
More investigation of natural systems involving man’s 
written and spoken word may result in better insight 
into coding schemes. Here are the areas information 
theorists are working on:

Statistical Prediction
Where Are We . . . The separation of signals from 

noise when both have a statistical character has been 
a major occupation for the last ten years. The ability 
to predict and detect small signals from additive 
noise has probably reached its optimum.

What's Needed . . . Greater attention and effort is 
needed to the problem of detecting signals in the 
presence of nonadditive random disturbances such 
as those arising in ionospheric propagation.

Coding
Background ... It is a fundamental theorem that 

any degree of message reliability can be achieved as 
long as the rate of transmission is smaller than channel 
capacity. Probability of error decreases exponentially 
with the length of the message for a constant rate and 
channel capacity, provided the message is encoded 
properly; but, no systematic encoding scheme has yet 
been devised.

What Would Help . . . The discovery of such an 
encoding scheme, coupled with knowledge as to how 
it works, would be a major breakthrough in the com­
munication art.

Building reliable systems out of less reliable com­
ponents could result. Increased over-all reliability of 
digital computers might result from suitably en­
coding the programming.

Natural Sources
The Problem . . . Speech sounds and pictures, when 

transmitted directly through a communication chan­
nel, make inefficient use of the transmission channel.

The Answer . . . Suitable encoding of the signal 
before transmission would increase efficiency. The 
experimental identification of suitable signal proper­
ties is a major aspect.

receive a great deal of attention. The work in this 
area has been primarily experimental, but it is ap­
proaching a stage in which some of the theoretical 
questions can be formulated and attacked.

What Can Be Done . . . Cooperation between psy­
chologists, neurophysiologists, linguists and informa­
tion theorists should prove very fruitful.
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Multiple Measurement

What Kind of a Problem . . . This problem needs 
to be more clearly defined. It might hold the key to 
considerable progress in radar surveillance, electronic 
passive reconnaissance and nonmilitary applications 
such as radio astronomy. The problem is to organize 
observations when large amounts of information are 
to be obtained about a given system.

Does the Problem Suggest a Solution ... A simple 
problem, for example, would be the determination, 
with a minimum number of observations, of squares 
in a chess board which are occupied when the prob­
ability of being occupied is the same for all squares. 
If the measuring instrument were limited only to 
telling whether the number of squares occupied is 
even or odd, the problem is identical to that of de­
signing binary error-correcting codes. This has not 
yet been solved.
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Other Areas

The behavior of communication networks involving 
several channels has to be studied much more. Com­
munication channels, data-processing equipment, etc., 
are now looked at as noisy devices with multiple in­
puts and outputs. Each output is functionally related 
in a known manner to a number of inputs, apart again 
from errors introduced by internal disturbances. New 
information should be forthcoming from this area.
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Mathematical Methods

There are many opportunities for mathematics to 
help estimate military effectiveness—planning, estimat­
ing the field performance of systems, and relating them 
properly to technological advances. Any method of 
dealing generally with any complex systems, of estimat­
ing orders of magnitude of results and of determining 
which parameters are sensitive and which insensitive 
to the over-all situation may be helpful. Game theory, 
linear programming, the various abstract formulations 
of operations analysis and simulation means of study­
ing complex situations by computers (using Monte 
Carlo and other techniques) are some. What must be
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dealt with is a field of problems and not a collection 
of more or less interesting specialties.

Beyond Engineering . . . Some of these critical 
problems are essentially of the character of applied 
mathematics, as contrasted to engineering, because 
they lay so much emphasis on the formulation of the 
problem, the isolation of the essential questions and 
the construction of adequate mathematical models. 
Many engineering subjects owe their genesis primarily 
to mathematics. These include, for example, such sub­
jects as computer theory, information theory and net­
work theory (nonlinear and time-variable elements). 
Many problems may best be handled by going back to 
original mathematics.

More Mathematics . . . Pertinent topics not already 
mentioned include theory of probability, theory of 
nonlinear differential equations, and principles of 
organization of problems in forms appropriate for com­
putation. Small-signal approximation of physical phe­
nomena leading to linear differential equations are 
seldom adequate today. Addition to our knowledge of 
nonlinear differential equations is important.

Data Processing

Present-day data-processing equipment is vulner­
able to failure. Areas requiring intensive investigation 
and development particularly important to designers 
are as follows:
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Components

Semiconductors, ferromagnetics, ferroelectrics and 
electroluminescence must be studied more extensively, 
as they show promise of long life and simplicity. New 
memory phenomena must be discovered; and tech­
niques must be developed which will allow faster, 
larger capacity random access memories. Units ca­
pable of storing several billion bits with access times 
below 1/2 psec should be sought.

Versatile Inputs

A need exists for the development of mechanisms 
which will directly read written documents and will 
correctly interpret spoken words.
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New Emphasis

Urgently needed computer equipment is now too 
long delayed in development. It appears feasible to 
devise means whereby substantial portions of this de­
sign effort can be carried through by previous data- 
processing machines. Efforts should be directed to­
ward the use of digital computers for 1. converting 
algebraic specifications into preliminary logical de­
signs, 2. optimizing component values in circuit de­
signs so as to achieve increased reliabilities, 3. ensur­
ing that each segment of the system is not operating 
outside specifications, 4. laying out final pluggable 
units, panels and cables and 5. simulating new logical 
designs, component malfunctions and diagnosis tech­
niques.

DEFINITION: A common ailment of an hereditary na­
ture, common to certain species of pulse generators. Symptoms: bumps, 
squiggles, and twitches in pulse. Cause: nervous triggering of pulse due to 
too much hydrogen in thyratron (or something like that).

nu Mot

DuMONT J

one of the series

Repetition Rate: 100,000 PPS 
to single pulse with either 
positive or negative polarity.

Hard Tube Circuitry: Hard tube circuits 
assure jitter-free relationship between 
pulse and synchronizing triggers.

SPECIFICATIONS

PRESCRIPTION: Hard tube circuitry for pulse generation.
Du Mont’s done it! Here is a pulse generator that you can depend on 

for high-speed pulses that are clean and accurate every time. A completely 
new hard-tube circuit provides pulses wit!. - L—J .-..6- J 
tudes and repetition rates, resulting in an instrument that can simulate 
virtually any test condition.

There is no other pulse generator that approaches the 404 in per­
formance, operating ease, or value. Write for complete details...

CIRCLE 23 ON READER-SERVICE CARD FOR MORE INFORMATION
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H+ THERE IS ONLY ONE MAGNET 

WIRE WITH AN EXTREMELY HIGH 

SPACE FACTOR CAPABLE OF SUCCESSFUL, 

CONTINUOUS OPERATION AT 250 C
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INSULATED WIRE

CEROC is an extremely thin and flexible ceramic 
insulation deposited on copper wire. This ceramic 
base insulation is unaffected by extremely high 
temperatures. Thus, in combination with silicone 
or Teflon overlays, Ceroc insulations permit much 
higher continuous operating temperatures than 
are possible with ordinary insulations.

There are three standard Ceroc Wires: Ceramic 
Single-Teflon and Ceramic Heavy-Teflon for oper­
ation at 25O°C feature unique characteristics of 
flexibility, dielectric strength and resistance to 
moisture. They have been used successfully to 
300°C in short time military applications. Ce­
ramic Single-Silicone, for 200°C application, 
pairs the ceramic with a silicone reinforcement 
to facilitate winding.

All three Ceroc Wires have far superior cross­
over characteristics to all-plastic insulated wire- 
all provide an extraordinarily high space factor 
that facilitates miniaturization with high-reliabil­
ity standards.

ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE

(SUNK 
MSUUnON

CERAMIC

D0UW 
THIO* 
OVOUT

SMCU-SIUCONE CERAMIC UNGIE-TEHON CERAMIC HEAVY-TEHON

SPRAGUE
. ELECTRIC COMPANY

97 MARSHALL ST. • NORTH ADAMS, MASS.
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Fundamental Problems of Acoustics in Air
Although the subject of acoustics has been investi­

gated as far back as the 19th century, new aspects 
have arisen out of the growth of aviation and com 
munication. Both basic and applied problems exist.

Problems That Exist . . . The cause and behavior 
of boundary layer noise are not well understood. Noise 
levels in high-speed, jet-propelled aircraft are created 
by boundary layer noise. Boundary layer noise is trans­
mitted through panels. There is a practical need to de­
termine the optimum design of panels to reduce such 
radiation into aircraft interiors.

Fields requiring work are acoustic turbulence and 
thermoacoustic noise. Low-density acoustics, or the 
study of the transition between acoustics and kinetic 
theory, needs study. This affects the application of 
sound transmission around missiles in the upper at­
mosphere at high-speed flight.

There is not much known on sound-shock interac­
tion. The determination of the interaction of sound 
waves with standing and moving shock waves should 
be studied more.

Fatigue of structures by noise and vibration is im­
portant. The parameters governing sound attenuation 
in nonlinear lumped and distributed filters should be 
explored. These are only a few. There is a whole gamut 
of sound-propagation studies still to be made.

Nuclear Radiation Effects on Electronics

The problem of determining the effects of radiation 
on electronics is a major one. An integrated program 
determining the radiation effects on electronic equip­
ment is required. Specific limitations of various mate­
rials must be determined.

What Is Known . . . Known areas of vulnerability 
include gas tubes of voltage regulator or thyratron 
type, including T-R types; plastic materials, which are 
vulnerable to the point of disintegration, especially 
under vibration; glass, which, although good, discolors 
on being subjected to radiation and occasionally loses 
its mechanical strength; and semiconductor devices. 
Thus far, measurements have been made at levels 
where relatively short time effects are available.

What is Unknown . . . Data on the relation and 
effects of lower levels of radiation for longer periods 
of time are needed. Calibrating sources, especially 
those built into measuring instruments, may on a long­
time basis affect the performance of the measuring in­
struments. The relative effects of atmospheric pressure 
change with altitude in any application of nuclear 
energy to airborne power plants and equipment must 
be* determined.

1, 1957



Atomic and Molecular Resonance

Atomic and molecular resonance phenomena have 
been put to practical usefulness recently. Witness the 
atomic clock. The field is of such broad and varied ap­
plication, that the citing of examples is necessary to 
give some idea of the implication of research work in 
this field.
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Proton Resonances

Proton resonances are being used for analysis of 
organic compounds and a study of the structure of 
organic molecules. Better magnets with strong mag­
netic fields uniform in space and time are needed, 
though. The gyromagnetic ratio of the proton has long 
been used as the standard for measuring magnetic 
fields. It is now possible to observe minor disturbances 
in the magnetic field caused by submarines.
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Frequency Standards

Many molecules other than the usually thought of 
ammonia have properties making them suitable for 
molecular frequency standards. New ones should be 
sought out. The study of the electromagnetic radiation 
from the trajectory in a molecule, the effect of mole­
cules on frequencies in the microwave region, etc., is 
doing much to illustrate the structure of molecules. 
The very observing of frequencies of radiation steadily 
increasing up to many hundred thousands of mega­
cycles may result in techniques that will be useful in 
their own right.
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New Components

Generation of millimeter waves directly by mole­
cules in a cavity shows promise for many future de­
velopments. It is conceivable that power can be gen­
erated with extreme spectral purity.

The collections of the molecules in selected energy 
states can be used as narrow-band, virtually noiseless 
amplifiers.
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Surface Phenomena

The gas surface interface is one of the most impor­
tant, yet one of the least understood subjects. The 
range of application is broad. However, more research 
is necessary. An example of interest to electronic de­
sign engineers might include emission of electrons 
from a hot cathode.
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Hundreds of aircraft electrical circuits, adding 
up to thousands of feet of wire, are tested in 
minutes by an analyzer connected by Hubbell 
Interlock Plugs. Only a locking contact, 
such as Interlock provides, can assure the 
uninterrupted flow of current and accuracy 
required for this vital circuit testing . .. and 
only plugs that disconnect so quickly and easily, 
when circuit changes are necessary, would be 
feasible in a mass wiring set-up such as this, 
used by Trans World Airlines, Inc. Hubbell 
Interlock Plugs and Connectors play an 
important part in this, as in a wide variety 
of applications that require absolute accuracy 
of readings. They are used by some of the 
world’s largest manufacturers of electrical 
and electronic equipment.

‘Circuit Analyzer manufactured by DIT-MCO 

Inc., Electronic Division, Kansas City, Mo.

What To Expect

New heights in supervacuum may make it possible 
to obtain a better understanding of this fundamental 
action in all vacuum tubes. Secondary emission of 
electrons from surfaces must be understood better. 
"Free” amplification that one can obtain through sec­
ondary emission has not been widely utilized. Surface 
phenomena in metals is, of course, important to ad­
vances in semiconductors, rectifiers and transistors.

WBBELL PLUGS ind 
MINAL STRIP

THOUSANDS OF FEET

OF WIRE

Close-up of Analyzer’s junction box. Note hw
"A* Interlock Plug» lock securely info Hubbell Terminal 
Strips. Wires cannot be disconnected accident illy, yet 
plugs will release quickly and easily when intended

For Complete Information On 
Other Interlock Products, Write

nect plugs.

Interlock Plugs and Jacks 

provide a positive, locked 

connection between each 

aircraft circuit and the Cir­
cuit Analyzer to assure oc­
cur at readings every time 

Hundreds of circuits can be 

connected or rearranged in 
minute* with these auto 
matic-locking, quick-discon

Automatic Locking — Quick Disconnect Plugs
Circuit Analyzer

Provide Accurate Readings for
Aircraft Circuits

CIRCLE 25 ON READER-SERVICE CARD FOR MORE INFORMATION
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Time-Delay
means Highest Quality inHughes Quality

HIGH-CONDUCTANCE
SILICON DIODES

OU

L ’n|

© 1957. HUGHES AIRCRAFT COMPANY
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Hughes, long the leader for quality and reliability, has 
added another new series of Silicon Junction Diodes to the 
expanding line of Hughes Semiconductors.

Available now: high-conductance silicon junction 
.DIODE TYPES HD657I, HD6572, HD6573, HD6574, 
HDÓ575 . .. HIGHER VOLTAGES . . . HIGHER CURRENTS . . .

EXTREMELY HIGH BACK RESISTANCE . . . BREAKDOWN
VOLTAGES TO 4OOV . . . HIGH FORWARD CURRENT...
HIGH-TEMPERATURE OPERATION.

The first five types in this new series have been especially 
established to fill specific appplications requiring relatively 
moderate speed, with high voltage and high current. Examples: 
high-current clamping; magnetic amplifiers.
The entire series is packaged in the world-famous Hughes 
subminiature glass envelope, impervious to moisture and to 
other external contaminants.
actual SIZE, Diode Glass Body: Length: 0.265-inch, max.
Diameter: 0.105-inch, max. Color: Ooaque black enamel.

OPERATING TEMPERATURE RANGE: From —75°C to +150°C.

Our field sales engineers near you are ready to assist you in 
selecting the one Hughes germanium or silicon diode type best 
suited to your specific application. For further information, 
or for specifications covering the new Hughes High-Conductance 
Silicon Junction Diodes, please write:

SEMICONDUCTOR DIVISION

HUGHES PRODUCTS

International Airport Station, Los Angeles 45, California

SEMICONDUCTORS

PROVIDING instantaneous recycling in a minia­
ture package, this time-delay relay features the 

use of transistors and RC time-constant circuit ele­
ments. This arrangement achieves high reliability 
and inherently good accuracy of delay over the 
range of 0.1 to 5.0 sec.

A gate circuit is the key element of this time­
delay relay developed by Tempo Instrument Co., 
5 Centre St., Hempstead, N.Y. Two inputs—timing 
and biasing—control the gate, which is in series with 
the relay coil. Upon application of input voltage, 
bias is immediately established through voltage di­
viding action of ri and r2 (see diagram). The timing 
voltage, initially zero, builds up as the capacitor 
charges. When it equals the bias voltage, the gate 
closes and the relay actuates.

There is an auxiliary circuit in the gate that causes 
a low impedance to be seen by the timing capacitor 
when input signal is removed. This discharges the 
capacitor and recycles the timer within a few milli­
seconds.

The time delay is controlled entirely by the gate 
and the circuit constants of the passive networks. 
The characteristics of the relay in no way affect the 
accuracy of the delay. By using close-tolerance, con­
servatively-rated, high-stability components in the 
passive networks, accuracy of timing is within ± 10% 
of the nominal delay time from —55 to 4-125 C. By 
using transistors in the gate circuit, action is in­
stantaneous as there is no need for heater warm-up.

This time-delay relay is hermetically sealed in an 
inert atmosphere. There are no resonant points in 
the range from 10-500 cps. Although size is only 
1 x 1 x 1.5 in. and weight only 2 oz, it is well pro­
tected against effects of vibration.
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Teotinioal
assistants
for...

Electron
, Relay

comprises men with many yeare* 

experience In the field of electron tubes

Both ac and de models are available in a wide 
range of voltages and frequencies. The relay itself 
has dpdt contact arrangement, and contacts will 
handle a 2 amp resistive load. Power consumption 
is only 0.5 w.

Among suggested fields of application for this 
time delay relay are: computers, air-data reduction, 
navigation, testing operations where delay is re­
quired, aircraft data measurement and motor con­
trollers.

For additional information on this product, fill 
out the Reader’s Service Card and ciiele No. 28.

Very new developments in microwave and display tubes have 
created a number of openings at the research and development 
level for Laboratory Assistants. At Hughes, engineers, scien­
tists and technicians develop their ideas from inception to quan­
tity production. Thus, assistants working with electron tube 
products have unlimited scope for applying their talents and 
skills to a wide range of military and commercial uses.

You should qualify In any 3 of the following areaai

;cs
:or 
he 
lli-

Electron Circuitry and Test 
Equipment Construction

Mechanics and Benchwork Skills

ite 
ks.
:he
jn- 
the 
10% 
By 
in- 
up.
an 

! in 
inly 
no-

Timing

Network 
♦ o

Input
-o

Gate

Timing
Voltage

Bias
Voltage

Biasing

Network

Tube Fabrication Techniques

High Vacuum Techniques

Microwave Testing

Tube Chemistry 

Precision Assembly

RESEARCH AND DEVELOPMENT LABORATORIES

SCIENTIFIC STAFF RELATIONS

Hughes Aircraft Company, Culver City, California
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Compact power

high contact ratings
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Bulletin 105 Relay 
Single pole. Double throw
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More relay for your money—that’s the big thing you get 
when you specify Ward Leonard’s Bulletin 105 for light 
power switching jobs.

No delicate, misapplied telephone- or instrument-type 
relay, the 105. From rigid phenolic base to ample silver-to- 
silver, self-cleaning contacts, the 105 is built to deal with 
power . . . just like the larger Ward Leonard relays and 
contactors. And yet it’s extremely compact and low in cost.

You’ll find the Bulletin 105 relay-in SPST, SPDT, DPST, 
and DPDT types—ideal for controlling power to electric 
heaters, signals, pumps, radio and TV transmitters and 
public address systems.

Check your catalog file today for Bulletin 105. If it’s 
missing write to: Ward Leonard Electric Co., 77 South 
Street, Mount Vernon, N. Y. (In Canada: Ward Leonard 
of Canada Ltd., Toronto.)

ENGINEERING DATA
SINGLE POLE BULLETIN 105 RELAY 

Contact Ratings

PICK-UP: 85% or less of rated 
voltage

WEIGHT : 5 ounce*
TERMINALS : Stud type

Volts
D.C. Amps* A.C. Amps.*

N.O. N.C. N.O. N.C.
0-24 20 15 20 15

25-125 ’/2 ’/2 20 15
126-250 — — 15 10

* Ratings are non-inductive.

COIL VOLTS: 6, 8, 10, 12, 24, 32, 
48, 115, 230

AVG. COIL WATTS: 2 D.C., 3.75 
A.C.

LIVE BETTER„ Electrically

WARD LEONARD ELECTRIC CO.
R esule- E Slices

RESISTORS RHEOSTATS ■ REIAYS • CONTROLS . DlMVERS

CIRCLE 30 ON READER-SERVICE CARD FÖR MORE INFORMATION

Typewriter-Run Analog Computer

PUNCHED tape control makes the analog com­
puter available for much more problem solving. 

By enabling the operator to automatically set up and 
check out computer settings, such as coefficients, the 
typewriter controlled automatic input cuts down on 
pre-solution time.

The stumbling block of analog computers has 
been rapid and accurate programming. Engineering 
problems of today are increasingly complex, requiring 
more and more equipment to adequately simulate 
given systems. The first major improvement was the 
prepatch panel—a receptacle unit at which all comput­
ing elements are tied together by means of a remov­
able problem board.

Even with this improvement, the set up to solution 
ratio of computers was about 10 or 15 to 1. This meant 
that it might take 10 or 15 hours to set up a problem 
that would require only one hour for solution. Rather 
poor utilization of an expensive piece of equipment! 
Engineers at the Berkeley Division of Beckman Instru­
ments were faced with the problem of cutting down 
this wasted time, which was expensive in terms of dol­
lars and even more valuable in engineering man­
hours. Their solution was a typewriter operated 
punched tape input system.

In their system the Flexowriter typewriter, a prod­
uct of Commercial Controls Corp., converts informa­
tion represented as punched holes on tape into elec­
tronic pulses. These pulses activate relays, stepping 
switches and a potentiometer servo system to obtain 
the desired results. This might range from setting up 
a computer problem to reading a pot coefficient.

Coefficient potentiometers can be set automatically 
from a previously punched and checked paper tape. 
A minimum machine time will then be required for 
the potentiometer set operation. In punching the tape 
the letter “p” is the signal for the computer to set a 
particular pot to a certain value. Following the com­
mand to set the pot is the address and magnitude of 
the voltage. For example, if we wished to set pot 11 
to 46.29 volts, this would appear printed in black as 
pll 4629. After the servo system has set the pot for 
the proper voltage the typewriter prints in red the pot 
address and actual pot voltage. The completed print 
appears as pll 4629 11 4629. This serves as both a 
permanent record of the setting and a check on the 
potentiometer.

The letter “r” is the signal for the system to read a 
pot. This is followed by the address of the pot to be 
read. For example, if it was desired to read the coeffi-
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I (. lent voltage on pot 17, rl7 would be typed. This 
would appear in black. When the system had read the 
\ iltage on pot 17 the typewriter would record in red 
17 4629, meaning the voltage on pot 17 is 46.29 v. Si- 
! ultaneously this information is punched into a tape.

If it becomes necessary to interrupt a problem solu­
tion a tape can be automatically prepared. At a later 
time the tape and the patchboard can be used to 
q ickly restore the problem conditions that existed at 
interruption.

Completely automatic parameter variation studies 
can be made since the Flexowriter can remotely con­
trol the computer—switching it to compute, reset etc. 
For instance, a complete set of stability data can be 
computed by the machine for a guided 'missile for 
variations in altitude. The total machine time required 
to do this could vary from hours to days yet the com­
puter by means of prepared tape, could complete the 
entire study without the services of the engineer.

Other features of the computer include a simple 
servo drive for setting the potentiometer and a highly 
stable temperature control oven. The clutch, which 
connects the proper potentiometer, is a relay which 
pulls a disc against a revolving wheel. The drive has 

; very little backlash and is capable of setting the po­
tentiometer to one wire in 12,000. All computing re- 

i sistors and capacitors are housed in the stable oven 
' which has a maximum temperature variation of 0.8 F.

ascop
PW DATA SYSTEMS
MULTICHANNEL DATA TRANSMISSION OR RECORDING, USING 
RF CARRIER, FM SUBCARRIER, OR SINGLE MAGNETIC TAPE TRACK

TYPICAL SYSTEM PERFORMANCE

A SERIES 
ACCESSORY 
EQUIPMENT

M SERIES
PW GROUND STATIONS
Operate on pulse width signals from 

RF receiver. Subcarrier discriminator, 

or magnetic tape playback unit to 

produce visual monitoring of oil 

data channels and reduced graphic 

output records of selected channels, 

in real rime.

RF Preamplifier units, 
for greatly increased 
receiving range, and 
RF Multicoupler, for 
operation of up to 
4 receivers from a 
single Preamplifier or 
antenna. Broad band 
operation 215 to 
235 megacycles.

Potentiometer setting as­
sembly—Servo-driven mag­
netic clutch system can 
set, to an accuracy of bet­
ter than 0.01%, anyone of 
100, 10-turn potentiometers 

in less than 3 seconds.

Senior J. f f( 
^¡¡torf.

APPLIED SCIENCE CORP. OF PRINCETON
P O. Box 44, Princeton, N. J. • Plainsboro 3-4141

1641 S. LaCienega Blvd.

Los Angeles, Calif., Crestview 1-8870

NUMBER OF DATA CHANNELS. .. 26 41 86
SAMPLES/CHANNEL/SECOND...........  30 20 10

FREQUENCY RESPONSE, CPS.............  5 3.3 1.6
Linearity............................................................ Better than 0.5% of full scale
Stability................................... Long term drift less than 1% of full scale

Pulse width coding and time divi­
sion multiplexing techniques result 
in systems of large numbers of data 
channels, excellent accuracy, and 
exceptional simplicity of operation.

PW Muiticoders for multichannel tape 
recording or transmission from fixed 
installations. Operate from standard 
60 cycle power lines ... Designed for 
long life . .. easy accessibility.

F SERIES MISSILE TELEMETERING SETS
For short life applications, where the ultimate in compactness, 
ruggedness, and performance are required Standard pack­
ages as shown are available for 30x30 and 45x20 operation. 
Special configurations, using standard functional components 
may be ordered. Some components are sold separately.

G SERIES FIXED INSTALLATION 
MULTICODERS (Not shown)

D SERIES MULTICODERS AND
TELEMETERING SETS -4

For applications where repeated use is required. Available for 
30x30, 45x20, and 90x10 operation, 0 to 5 volt or 0 to 30 
millivolt sensitivity, 28 volt DC or 1 1 5 volt 400 cycle primary 
power, for RF carrier, FM subcarrier, or magnetic tape 
recording. 45 watt RF power amplifier available.

CIRCLE 31 ON READER-SERVICE CARD FOR MORE INFORMATION
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DU MONT SPACE-SAVER RADAR TUBES

GAIN of 100,000 from two miniature tubes is a 
feature in itself which makes this servo ampli­

fier noteworthy. The fact that the same basic circuit 
and package are used for various specific applica­
tions make the unit a desirable, easy-to-use build­
ing block. The small flexible package is available 
in many alternate combinations, which meet prac­
tically all amplifier characteristics, required by 
various system specifications. The ac, 6.1 w size is 
2 x 2 x 2-3/4 in. high with 1/2 in. projections on two 
sides for mounting. If 12 w or a chopper (for de) 
is needed, the unit becomes one inch wider—2 x 3 x 
2-3/4 in.

Up to four separate inputs may be provided on 
the unit, "produced by F. B. MacLaren & Co., 15 
Bay Drive West, Huntington, L.I., N.Y., each hav­
ing a resistance of one megohm maximum. A chop­
per may be incorporated when operation with de 
error signal is required.

The standard two miniature tube units produce 
an available gain of 100,000 for a single input. Al­
though this is entirely adequate for most systems, 
a third tube may be added (if no chopper is called 
for) when still further amplification is required. 
Connections are provided for an external poten­
tiometer gain control when remote adjustment is 
desired.

Any value of carrier phase shift from zero to 90 
degrees lagging may be specified. However, in­
creased phase shift results in lower available gain 
for the same number of tubes. Carrier phase shift
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CONVENTIONAL DESIGN

SPACE 
SAVER

Miniaturized in everything but screen size 
and performance, DuMont space-saver radar 
tubes meet modem air-borne radar require­
ments. Available in 3 to 12-inch sizes.
HIGH LIGHT OUTPUT AND RESOLUTION • LOW 
HEATER CURRENT • DESIGNED FOR FACE-PLATE 
MOUNTING • SMALL NECK WITH 9-PIN MINIATURE 
BASE • ELECTROSTATIC OR MAGNETIC FOCUS AND 
DEFLECTION. ou Mont

Industrial Tube Sales, ALLEN 8 DUMONT LABORATORIES, INC., 2 Mam Ave , Passaic, N J.

Tocl

6C—
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OF YOUTH”

Damping! 
, Control I

Gain 
Control

is used because harmonic content of control wind­
ing voltage is reduced, and source impedance to 
motor is not increased. Phase shift of input trans­
ducers can be taken into account in setting.

The standard two tube unit may be factory set 
to drive any servo motor wound for plate-to-plate 
operation with up to 6.1 w cn the control field. A 
three tube model is also available for power output 
of 12 w maximum.

A separate input is available on all units for in­
troducing either fixed or adjustable tachometer 
damping signals. Ac or de lead networks may also 
be incorporated within the amplifier to provide fac­
tory set or adjustable error derivative damping, 
with corresponding gain compensation.

Standard units are available for 400 cy as well as 
60 cy operation, with no change in size. All com-

Adjust to 
suit motor

nnnnn

115 V.A.C.
60-400cp.s
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Send for clare Engineering Bulletins 
No. 120 and 122. Address C. P. Clare & 
Co., 3101 Pratt Blvd., Chicago 45, Illi­
nois. In Canada: C. P. Clare & Co., 
659 Bayview Avenue, Toronto 17. Cable 
Address: clarelat.

i----------------------------- 1
• DC I
’I Lead ¡

j Network *

SERVO

Gam 

0 to 100,000

ponents except tubes and chopper are encapsulated 
in epoxy resin, and the assembly is completely en­
closed in an aluminum housing. Three quick-acting 
panel fasteners are used for mounting, and electrical 
connections are made through a 15-contact plug on 
all units.

The use of high-temperature components plus en­
capsulation of the entire circuit assembly provides 
excellent resistance to extremes of temperature, hu­
midity, salt spray, altitude, vibration, and shock. 
Heat conducting tube clamps in intimate contact 
with the glass envelopes greatly reduce bulb tem­
peratures, which is a primary factor in extending 
tube life.

Further information on these “Standardized De­
sign” amplifiers systems may be obtained by turn­
ing to the Reader’s Service Card and circling 33.

industrial fieldFIRST in the

A C 

Tachometer 

6 -400 c ps

Drawings (left) from stroboscopic photo­
graphs show the cycle, (a) Filament of mer­
cury forms between the contacts as they 
separate, (b) This becomes narrower in 
cross section and (c) finally parts at two 
points, allowing a globule of mercury to fall 
out. Mercury flows up the capillary path 
to replace the amount lost and restore the 
equilibrium, (d) The momentary bridging 
of the parting contacts—and the extremely 
fast break that ends it—minimizes the arc 
and adds greatly to contact load capacity. 
Contact closure between the two liquid sur­
faces bridges mechanical bounce and pre­
vents any chatter from appearing in the 
electrical circuit.

A C 
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Power Output 
2.5 to 6.1 W

Ponce de Leon failed in his quest for a “foun­
tain of youth,” but modern design engineers 
find rejuvenation an accomplished fact in 
clare Mercury-wetted Contact Relays ... 
capable of billions of operations.

Contacts of these relays are constantly re­
newed. By capillary action, like that of a 
lamp wick, a new film of mercury coats the 
contacts with every make and break.

The magnetic switch is sealed in a high- 
pressure hydrogen atmosphere in a glass cap­
sule. Surrounded by the operating coil, the 
capsule is enclosed in a vacuum-tube-type steel 
envelope.

Unlike ordinary relay contacts, these con­
tacts never wear out; never get dirty;
never lock or weld; never get out of 
adjustment; never bounce.
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Chassis Kits

for

Fast Mock-Ups

the

F .E

AUTOMATIC 
CONTROL

the 
the

and encased capacitors may be mounted on 
aluminum channel members.

Suitable for laboratory or experimental use, 
Experimenter's Chassis Kits, manufactured by
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METER-RELAYS: Construction and Operation
Adjustable pointer with plate contact, foreground, is mounted in bracket. Moving 
pointer, with contact, is part of conventional D’Arsonval-type meter movement. The 
moving coil and pointer assembly is pivoted in cushioned jewels, and rotates in the flux 
of a permanent magnet. The coil is connected to hairsprings.
Since the torque of the moving coil is too low for reliable contact operation, locking 
coil (wound on the moving coil) develops additional torque to close contacts with 1 to 3 
grams pressure. Reset can be manual or automatic. It consists of opening the locking 
circuit. Built-in spring action kicks contacts apart forcibly. Meter-relays can be built 
with two adjustable pointers for high-low control.
Write for 40-page Catalog 4B for circuitry, specifications and prices.

Cleveland Electronics Show, Feb. 16-17, Masonic Auditorium 

CIRCLE 35 ON READER-SERVICE CARD FOR MORE INFORMATION

Wilson Mills Road 
Chesterland 17, Ohio 

Telephone (Cleveland, Ohio) 
HAmilton 3-4436

69-873 Dillon Road 
P.O. Box 308 

Desert Hot Springs 17, Cal. 
Telephone 4-3133 or 4-2453

Model 255-C 
Single Contact, High Limit 
0-100 Microamperes, D.C. 

Price $46.00

Control action is initiated when 

the indicating pointer makes 

contact with the adjustable 

pointer. Many different func­

tions or conditions, such as 

pressure, heat, speed, radia­
tion, current, voltage, etc. can 

be controlled with better than 

2% accuracy. Prices range 

from $30 to $110. Used in 

atomic installations, radar 

warning (DEW LINE), and hun­

dreds of industrial applica­

tions. Ranges from 0-5 Micro­

amperes to 0-50 Amperes; 
0-5 Millivolts to 0-500 Volts; 
-400 to 4- 3000° F.

RAPID set up of electronic circuitry using simple 
hand tools is possible with these chassis kits 

which utilize a punched phenolic board and push­
in terminals. The main wiring deck consists of a 
sheet of grade XXXP phenolic board having a uni­
form punched pattern of holes into which the ter­
minals are pushed. The deck is mounted on 
U-shaped aluminum channel members by means of 
self-tapping screws. Other strips may be mounted 
at right angles or in decks parallel to the main deck 
for more efficient use of space. Brackets are pro­
vided for attaching potentiometers or other con­
trols to the board. Components such as transformers

ASSEMBLY PRODUCTS, INC. Mail Address: Chesterland 17, Ohio

Vector Electronic Co., 3352 San Fernando Road. 
Los Angeles 65, California, uses formed strip brass 
terminals which spring snugly into the holes. After 
pushing in terminals at the required positions, cir­
cuit components may be installed and wired 
quickly. Although a soldering iron is needed for 
some connections, most small resistor and capacitor 
leads may be pushed into the serrated terminals and 
held without soldering, at least for preliminary test­
ing. Since the terminal is tubular, wires may be 
pushed through for connections beneath the deck. 
The terminals may be staked in permanently with a 
pair of diagonal cutting pliers.

Structures of several decks may be mounted on 
the chassis. Although deck strips for permanent as­
semblies are generally mounted with long screws 
and spacers, it can be more convenient for experi­
mental work to assemble multilayered decks by fas­
tening riser wires to terminals on each deck. The 
riser wires may be used as electrical conductors as 
well as structural supports. This method is fast, con 
venient, and amply strong when soldered.
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The Allen-Bradley type of 
packaging prevents leads 
from tangling or bending.

Reel packaging on pres­
sure sensitive tape for 
automatic assembly lines.

Assembled chassis 
kit showing mount- 
ing of various 
items.

The construction is highly flexible and parts can 
be readily cut to make other sizes than those sup­
plied. Kit 20X provides a low cost sampler with 
wiring decks 4-3/4 x 8-1/2 x 3/32 in. and a small 
assortment of accessories. Kit 21X supplies a larger 
deck 4-3 4 x 17 x 3/32 plus a larger number and 
variety of accessories for more elaborate assemblies. 
If larger sizes are desired, additional chassis may be 
butted together and joined. For more permanent 
use, the structures may be mounted on racks or in 
cabinets with suitable adapter plates.

For additional information on this product turn 
to the Reader’s Service Card and circle No. 36.

Push-in terminals clip component 
wires in place without soldering.
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FIXED MOLDED RESISTORS—In 1/10, 1/2, 
1, and 2 watt ratings at 70C ambient. Avail­
able in standard RETMA values.

WHERE ELECTROHIC RELIABILITY IS
STANDARDIZE ON THESE

„.Casósi

HERMETICALLY SEALED RESISTORS—Com­
position resistors sealed in a ceramic tube. 
’/» And I watt, 10 ohms to 500,000 megohms.

A "MUST”
ALLEN-BRADLEY COMPONENTS

VARIABLE RESISTORS— 
Type J molded resistors, rated 
at 2 watts at 70C ambient. 
Total resistance values from 
50 ohms to 5 megohms. Out­
standing for low noise charac­
teristics. Taps can be provided 
at 40, 53, and 68% of effec­
tive rotation. Metal parts are 
corrosion-resistant. Have solid 
molded resistor element.

COPPER-CLAD FIXED RESIS­
TORS—Type GM rated at 3 
watts at 70C and 4 watts at 
40C. Type HM rated at 4 
watts at 70C and 5 watts at 
40C. Mounted in heavy cop­
per clamps. Must be mounted 
on steel panel to radiate heat. 
Will not open circuit or exhib­
it erratic changes in resist­
ance. Send for Bulletin 5002.

VARIABLE RESISTORS— 
Types G and F molded re­
sistors are ’/j inch in diam­
eter. Total resistance from 
100 ohms to 5 megohms. 
Ideal for use in printed cir­
cuits. The Type G all metal 
variable control is rated V2 
watt; Type F control with 
molded end is rated % 
watt. Standard tapers.

CERAMIC CAPACITORS— 
Available in nominal capaci­
tance values from 10 mmfd to 
.022 mfd in continuous d-c 
voltage ratings of 500, 1000, 
2500, and 5000 volts. Also 
available in ceramic enclo­
sures for great« * mechanical 
strength and higher insulation 
dielectric strength. Operate 
up to 150C ambient temp.

VARIABLE RESISTORS— 
Type T solid molded resistors 
for rheostat and potentiome­
ter applications. The molded 
plastic actuator serves also as 
the cover which makes this unit 
extremely flat and compact. 
Rated at V2 watt at 70C am­
bient. Available in maximum 
resistance values from 100 
ohms up to 5 megohms.

FEED-THRU & STAND-OFF 
CAPACITORS—These rugged 
capacitors exhibit no paral­
lel resonance effects normal­
ly encountered with tubular 
capacitors in the VHF. and 
UHF frequency ranges. Avail­
able in standard nominal 
values from 4.7 mmf to 1000 
mmf with solder tabs or 
with screw-thread mountings.

INDUSTRIAL 
TERS—Type 
watts at 40C 
ance range

POTENTIOME-
H rated at 5 
ambient. Resist- 
50 ohms to 2

megohms. Good for 100,000 
cycles with less than 1 0% re­
sistance change. Derate to zero 
at 120C. Maximum voltage 
750 v, d-c. After 100 hrs. at 
40C and 98% humidity, resist­
ance change not more than 5%.

FERRITE CORES—In various 
shapes and sizes to fit needs 
of black and white, color tele­
vision and general applica­
tions. There are U and L cores 
for color convergence and O 
cores for color convergence 
shields; also U and E cores for 
flyback transformers, and QR 
cores for deflection yokes. 
Many other shapes available.

Allen-Bradley Co.
1344 S. Second St., Milwaukee 4, Wis.

Please send me technical data on

Name

Address.

City. __ State

animivi
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Subminiature Relay 
Stands 100 G Shock

Plug-In Control Pack 
For Meter Relays

impedance
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does 
driv

DC Gating System 
Fast Transition

mee
STE

Q-Meter 
Range 50 Kc to

The audiolator, a 
fully - transistorized 
beat frequency audio 
oscillator, is powered 
by mercury or pen­
light batteries. A sin­
gle sweep of the dial

Worl 
Forn 
back 
hous: 
c; n 
in du 
s >eci

A miniaturized plug- 
»in control pack, con­

taining all the basic 
control circuitry 
needed for use with 
contact meter-relays, 
measures approxi­
mately 4 x 2 x 4 in. 
A large number of 
circuit variations are 
available in the con­
trol pack. The stand­

ard minimum parts include an isolation trans­
former, a de power supply (including rectifiers), and 
slave relays to provide 5 amp ac 115 v contacts. 
Frequently an interrupter or sampling circuit is 
also included.

The new control pack is especially adapted to 
replacement as a unit, since the accompanying 
meter-relay is-mounted separately. The unit plugs 
into standard 11 pin octal type sockets.

Tipp-Tronic, Dept- ED, Tipp City, Ohio.

tact« 
weit

serv 
in a

JEB A Pr‘ • permits the
<hr«it use id Iov5-im 
pi iltiui . low-g.tm । ar­
tridges and microphones 
with high-impedance 

tape-recorders and amplifiers. Micamp, which pro­
vides 30 db gain, with no hum pick-up, and no 
distortion at normal levels, ensures a frequency 
response within 1.5 db from 20 to 20,000 cps. There 
is no appreciable* loss in signal strength or frequency 
response over more than 1500 feet of wire between 
the microphone and the amplifier. Input impedance 
is from 50 to 250 ohms, output impedance is 18,000 
ohms, signal to noise is better than 50 db. Distor­
tion is non-measurable at average output, less than 
0.75 per cent at full output, and hum is absolute 
zero.

Madison Fieldins Cc rp., Dept. ED. 863 Madison 
St., Brooklyn, N.Y.

Audio Beat Oscillator 
Transistorized

range of 50 cy to 15 kc. A dial is provided for zero 
beat adjust and fine frequency control over the 
entire range. The oscillator features constant output, 
built-in-stability, no hum and flat output constant 
with frequency. No grounds are needed for the in­
strument and it can be placed across any transmis­
sion system. Output voltage is 1 v at 600 ohms. 
Output impedance is 600 ohms. Output flatness is 
1 db over entire range, attenuation is 0 to maximum, 
continuously variable. Dimensions are 6 in. x 2 in. 
x 3-3/4 in.

Kay Electric Co., Dept. ED, 14 Maple Ave., Pine 
Brcok, N.J.

Transistorized Preamplifier 
With Impedance Matching

An all-transistorized

This single-pole dou- 
hh throw switch is i .i 
pable of transition in a 

BB lew microseconds. Pulse-
BH [ controlled, its high de-
BB H grie of isolatii »11 between
BB I control and signal cir-
H|| c nits permits last and
jBBiB^ * I accuiatr switching l»e-
B 4 Bl tween points at high

' JeJ signal potential differ­
ences from ground.

Very small de errors 
make it ideally suited for multiplexing analog sig­
nals in 0.1 per cent systems. The device is com­
pletely stable in either state and is particularly 
useful for non-periodic operation. Long life, very 
low’ power consumption and freedom from drift are 
features of this completely transistorized design.

Dynamics Instrumentation Co., Dept. ED, 1931 
No. Bway., Los Angeles 31, Calif.
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Exceptional vibra­
— W tion and shock resist-
XS to W ance marks the VGre-

*9*3 g lay series developed
• ™ for missile and air­

craft applications. De­
signed to meet MIL-R-5757C, shock test II, the 
relay has a vibration rating at 15 G’s from 55 to 
2000 cps. Shock is rated at 100 G’s. It measures 
about 3/4 cu in., and weighs 1.3 ozs with a DPDT 
contact arrangement.

It operates from —65 C to ¿-85 C, but will be 
available for operation at 125 C. Standard coil 
operation is at 24-29 v de, and a maximum coil 
voltage of 38 v de continuous, w ith pull-in voltage 
rated at 18 v de maximum over the temperature 
range. Operating time is 6 msec at 26.5 v de. Life 
performance is 100,000 operations minimum at 
rated load.

Elgin National Watch Company, Dept. ED, 
Elgin, Ill.

CIRCLE 43 ON READER-SERVICE CARD FOR MORE INFORMATION

- - * t M - The Model 162 Q­
» Meter has no ther­

mocouple to burn 
,’"1 ,s aimos*

& B» impossible tn dam­
' ~ L age the indicating

meter with over­
loads, thus allowing this instrument to be used by 
inexperienced personnel without fear of damage. 
Other features are its wider frequency range of 
50 kc to 75 me, internal regulation on both 110 
and 220 v operation, an injection voltage of 20 mv 
that is readily monitored, and the use of a single 
indicating meter.

Among the application of this new Q-Meter are 
the measurement of Q of rf coils and the determin­
ation of their affective inductance, measurement of 
Q of capacitors, insulating materials, coil forms and 
for incoming inspection and production line testing.

.Alpha Instrument Co., Dept. ED, 43 Hempstead 
St., New London, Conn.
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Magnetic Amplifier
From DC to

VOLTAGE REGULATED >OWER SUPPLIES

100 KCTims*
105-125

10MT

22W

are

. to
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JIM 
0-Max.

FOR COMPLETE LINE 
WRITE FOR CAT. B-568

Test Consoles 
Modularized

the output terminations.
OUTPUT TERMINATIONS

¡5 to 
sures 
PDT

Itage 
ature

This complete 
line of steel elec­
tronic test con­
soles and elec­
tronic test 
benches is based

Stability 
for $Houn

terminals are
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clearly marked on the front panel. Either posi­
tive or negative terminal of the supply may be 
grounded. DC terminals are isolated from the 
chassis. A binding post is available for connect­
ing to the chassis. All terminals are also brought 
out at the rear of the unit. Two terminals are 
mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. 
This connection compensates for the voltage 
drop in the wires (and ammeter) connecting the 
power supply to the load.
METERS: Ammeter: 0-2 amperes, 4" rectangular 

for Model 2600
0-5 amperes, 4" rectangular 
for Model 2650

Voltmeter: 0- 60 volts. 4" rectangular
CONTROLS: Power on-off switch, DC on-off 
switch, remote error signal on-off switch, coarse 
and fine voltage controls. The coarse voltage 
control is a ten turn potentiometer which varies 
the voltage from 0-60 volts. The fine voltage 
control is a ten turn potentiometer which varies 
the voltage 1 volt. The voltage divider network 
allows a 61 volt variation in output voltage.
*Recovery time is less than 50 microseconds. 
The excursion in the output voltage during the 
recovery period is less than 50 millivolts for line 
fluctuations from 105-125 volts or load varia­
tions from 0-to maximum current.

cLes not require any vacuum tube or transistor 
driving stage in a normal servo loop. The No. 
C 150-223, employing no tubes or transistors, is 
designed for use in instrument and computing 
servo systems. It is potted and hermetically sealed 
in a MIL-T-27A size HA can.

The circuit is of full-wave design. This amplifier 
meets shock and vibration requirements of MIL- 
STD-202 and is suitable for driving BuOrd Mk 7 or 
Mk 8 Servo Motor or equivalent.

Average characteristics are: Frequency 400 cps, 
line voltage 115 v, voltage output (phase reversible, 
rated load) 50 v, power output (rated load) 15 w, 
voltage gain (rated load) 100, input impedance 
10,000 ohms, corner frequency 25 cps, damping 
iactor 1.00, temperature range —30 to -|-65 C, 
weight 46 oz.

The Ahrendt Instrument Co., Dept. ED, 4910 
Calvert Rd., College Park, Md.

Good stability 
Fast recovery time 

Low output impedance 
Excellent regulation 

Low ripple
POWER REQUIREMENTS: 105-125 volts, 60 cycles. 
FUSE PROTECTION: Input and output fuses on 
front panel. Time delay relay is included to 
prevent unregulated voltage from appearing at

building block’ principle. Design permits contin­
uous row and interchangeable arrangement. Pedes­
tal units are available, providing drawers, storage 
or roll-out relay racks. Drawers and relay racks are 
all mounted on top quality ball bearing slides. 
Work surfaces are available in tempered Masonite, 
Formica or copper. Three types of instrument 
bucks provide a selection of raceways, instrument 
housing and/or instrument shelves. These units 
c n be supplied with complete electrical systems 
u eluding coaxial cables and signal circuits, to 
si 'ecification.

Mech-Tronics Corp., Dept. ED, Ojai, Calif.
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1000 cps

Although designed 
for self contained 
400 cps input sig­
nals, this dc-ac mag­
netic amplifier is 
adaptable to input 
signals from de to 

|D 1000 cps with the 
addition of a refer­
ence transformer. It

0.002 Q

0.001 a

C.00050

0.0002Q

10 Mv.
10 Mr.

$W0 

$1190

0-00

0-00

0-2 Amp.
0-5 Amp
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Wide-Band Sweep Generator 

Flat Output 200 Kc to 250 Me

tua
cot
ver

■
 ■■ Selections from 75 
EH mass - producer 
■ijl building-block met­

al cabinet enclosure 
and work with 125

MMg different sub-part s 
can yield many va­
rieties of cabinets to 

house instrumentation, automation, electronic, and 
electro-mechanical equipment.Panels use Tinnerman speed nuts, and Phillips 
head screws. Conventional cup washers are re­
placed with ornamental head screws with undercut 
heads.

Built of cold rolled, heavy gauge steel, and fin­
ished in a two-tone gray baked enamel with a 
Bonderite base, the cabinets have been designed to 
meet nuclear decontamination requirements and 
have high air venting characteristics. Components 
ordered from stock, and all sub-assembly work is 
done at the factory with all panels bolted in place, 
and drawers, and doors inserted. The over-all as­
sembled components have to be bolted together to 
make the finished console or control cabinet. The 
cabinets can be ordered enamel finished in the 
standard two-tone gray colors, in special colors, or 
can be secured unpainted.

Elgin Metalformers Corp., Dept. ED. 630 Cong­
don Ave., Elgin, Ill.

Cabinet Enclosures 

In Building Blocks
GENERAL TRANSISTOR TESTING 

ASSURES COMPUTER RELIABILITY

Precision manufacturing is not enough! says GT. So General Transistor constantly tests. Along every production 
step keen eyes, highly skilled technicians, and special instruments check and recheck each transistor. These 

tests, developed by GT for every specific purpose and characteristic vital to computer reliability 
assures accuracy and dependability throughout. Whatever your circuit needs, call in General Transistor

-one of the largest suppliers of transistors for computers.

A wide - band 
sweep frequency 

j ¿Jí] I generator. Model

I O D ^5* 1 900, supplies a
^BII t U sweep signal at any

frequency from 0.2 
mc to approximately 
1000 mc, with sweep 

widths as high as 300 mc or as low as 0.1 mc. The 
rf output, which is monitored by matched crystal 
diodes feeding a two-stage AGC amplifier, is flat 
within ±0.5 db over the entire vhf range of 200 kc 
to 250 mc. At a sweep width of 300 me, the total rf 
output variation of the uhf range, 250 mc to 1000 
mc, is less than ±3 db.

A built-in detector circuit is provided with 
matched crystal diodes, for checking the sweep, and 
a built-in amplifier provides a gain of 100 times 
between the detector output and the scope’s verti­
cal input.

Jerrold Electronics Corp., Dept. ED, 23rd & 
Chestnut Streets, Philadelphia 3, Pa.
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GENERAL TRANSISTOR CORP

Richmond Hill 18, N. Y.-Virginia 9-8900



Range of 2.4 to 10.2 Me

ELECTRONICS

BRITAIN

■Ki

6IRV

300[xA/lumen
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extra-sensitive infra-red
photoconductive cellsION

any

zeep

with

¡Mullard!

ATION
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180V r.m.s./W 
peak to peak

l.66Vr.m.s./W 
peak to peak

0 kc 
al rf 
1000

The British Electronics Industry is making 

giant strides with new developments in a 

variety of fields. Mallard tubes are an 

important contribution to this progress.

to 3.5¡x 
4M n 
250V

imes 
zerti-

Sensitivity
a.Tungstenlight 
sourceat2700°K
b. Black body at 
200‘C(radiation) 
energy 5.82[iW; 
chopper fre­
quency 800c/s, 
amplifier band­
width 50c/s)

Canada
Rogers Maiestic Electronics Limited 
Dept. JA, 11-19 Hrentcliffe Road, 
Toronto 17, Ontario, Canada

Peak spectral response 
Spectral range 0.3 
Cell resistance (average) 
Max. applied voltage

► H

0.7 to 4.5¡z
I00K Q 

100 V

3.0mA/lumen
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Important among recent British achievements is the introduction 
by Mullard of two new photoconductive cells, the 6iSV and the 
6iRV. These cells, specially designed for detecting infra-red radiations, 
combine an unusually high order of sensitivity with an extremely 
fast response, peaked at a wavelength of 2.5 microns. Their spectral 
range extends beyond the usual limits of infra-red detectors down to 
the red end of the visible spectrum.

The high signal-to-noise ratios of the 61 SV and the 61RV make 
them ideal for measuring small temperature variations of relatively 
low heat sources down to ioo°C. Additionally, their small size and 
rugged construction qualify them for the majority of infra-red applica­
tions in industry.

For further technical information and advice on the use of these 
outstanding photocells please write to either of the companies listed 
here.

I he frequency 
range from 2350 to 
10,500 me in the 
Model 802 frequency 
meter covers the 
range of the most- 
used microwave fre­
quencies. A Veeder-

Supplies available from:— 

in the U.S.A.
International Electronics Corporation, 
Dept. ED-1, 81 Spring Street, N.Y. 12 
New York, U.S.A.

Root digital counter system is used for indicating 
frequency readings.

Two cavities are tuned by turning a precision 
lead screw with ground threads, each cavity having 
its own screw or turning shaft. Both tuning shafts 
are driven, through a set of bevel gears, by a single 
knob on the front panel. In addition, the two tuning 
shafts are geared, by means of precision spur gears, 
to the digital counter, so that the single knob ac­
tually tunes both cavities while actuating the 
counter. The counter reading is referred to a uni­
versal nomograph-type calibration chart. Frequency 
in megacycles is obtained without written inter­
polation at any point in the entire frequency range 
to an accuracy of 0.2 per cent.

The Narda Corp., Dept. ED, Mineola, N.Y.

ELECTRONIC TUBES
MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND

Mullard is the trade mark of Mullard Ltd., and is registered in most of the principal countries of the wor/d.
MEV 44

Sweep Generators

Cover 22-225 Me Range

Two portable 
mSmSsS ' - band SweepI IK TK Generators, designed 
1 ft|±. t° cover the fre- 1 quency spectrum

~ & I from 22 me to 216 
me, contain an all­

I electronic sweep cir-
Kcuit, of the saturable 

5' reactor type, with a
if // sweep range of ap­

proximately 5 to 1. 
The rf output of 

both models is held constant throughout its oper­
ating range by a highly effective AGO circuit.

The Model 220 supplies a sweep signal at any 
frequency from 50 me to 225 me, with sweep 
w idths as high as 175 me and as low as 2.0 me. 
Output voltage is 0.7 v rms (into 75 ohms) with a 
variation at maximum sweep widths of ±0.5 db.

The Model 95, which has the same mechanical 
features as the Model 220, has a frequency range 
from 22 me to approximately 110 me. A high volt­
age output of 1.5 v rms is maintained across this 
band to within ±0.5 db.

Jerrold Electronics Corp., Dept. ED, 23rd and 
hestnut Sts., Philadelphia, Pa.
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UHF Waveguide Components

Slotted Lines

B. With faces parallel within .0005

C« In flatnesses within light bands

D. In thicknesses from .007

6« With drilled holes as small as .010

and building dies, calculating shrinkages at every

• Ceramic* 
•lluitrated 

approximately 
actual <!»

Tell us about your com­
ponent problems. AlSi­
Mag Precision Ceramics 
may do a better job for 
you. Send us a blueprint 
or sketch with an outline 
of the operating proced­
ure for complete details.

manufacturing step — forming, firing, inspecting. Over 55 
years of experience —- where precision in ceramics was 
pioneered I
FINISHING Equipment plus skill. Every machine for pre* 
cision finalizing. Thoroughly trained personnel who con* 
sider difficult specifications a personal challenge.

A. Pistons and cylinders with maximum 
clearance of as little as .0015".

E. In tubular form as small as 
.015" OD, .008" ID.

The total line of equipment co't- 
sists of slotted lines, rigid waveguide, 
standard horns, directional couple s 
water loads, line stretchers, termiri- 
tions, variable flap attenuators ai d 
others.

One assembly has a slotted line, ad­
justable short, slide screw tuner and 
waveguide to coax adapter for ac­
celerated measurements where the 
VSWR must be at a minimum level. 
Waveguide and waveguide compo­
nents are available from WR770 to 
WR2400.

General Bronze Corp., Dept. ED, 
200 Central Ave., Newark 3, N.J.
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Do gm faro. . . . .  
that ceramics can be supplied, in 

quantity: To tolerances generally 

associated with precision metal work.

f. Threaded screws as small 
as 2-56 thread.

A Subsidiary of 
Minnesota Mining and 

Manufacturing Company

New equipment and techniques are constantly added 
to improve precision. Few people—few engineers— 
are aware of the close tolerances which are now 
possible. There are 3 main reasons for this progress;

COMPOSITIONS. Widest range in the industry. Some 
AlSiMag materials are hard as sapphire — more wear 
resistant than tool steel — and are non-magnetic and 
chemically inert. New Alumina “super ceramics'* perform 
unbelievable feats of strength, thermal and mechanical 
shock resistance plus excellent electrical characteristics at 
ultra high frequencies and temperatures. Improved char­
acteristics promote ruggedization, permit miniaturization.
CONTROLS. In preparation of raw materials, designing

A new line of nails designed specifi­
cally for harness board wiring appli­
cations w ill find use in the aircraft and 
guided missile industries.

The nails, or posts, have a collar­
type stop 5/8 in. from the pointed end 
to prevent them from being driven in 
too far. Nails are made of corrosion­
resistant cadmium-plated steel and are 
available from stock in above-collar 
lengths of 1,1/2,2. 2-1/2 and 3 inches.

John Hassall, Inc., Dept. ED, West­
bury, N.Y.
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Nail Posts 

For Harness Boards

Release Agent

For Parting Epoxies

A new release agent can be rubbed 
to an imperceptible film after applica­
tion for easy parting of epoxy resin 
castings from plaster molds, or from 
metal, wood, or epoxy masters. In 
addition, the agent seals surface pores 
to exclude water vapors and is effec­
tive in parting plaster from plaster or 
gypsum cements.

Following application, Seal-Release 
may be rubbed down to a thin film, 
eliminating surface irregularities re­
sulting from uneven application.

Smooth-On Mfg. Co., Dept. ED, 
572 Communipaw Ave., Jersey City,

AMERICAN LAVA
55TH YEAR OF CERAMIC LEADERSHIP

Cincinnatiicago,

P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co

Los Angeles 
Seattle, Wash

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

CHATTANOOGA 5, TENN

Center, Mass. * Buffalo, N. Y
Calif. • New York: Ridgefield, N. J • Philadelphia, P. 
Canada: Minnesota Mining & Manufacturing of Canad

Pittsburgh, Pa. • St. Lou

For service, contact Minnesota Mining & Manufacturing Co Offices in these cities (see your local telephone directory): Atlanta, Ga • Boston; Newton
Cleveland, O. • Dallas, Texas • Detroit, Mich. • High Point, N
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Examine your antenna needs, now. 
Large or small, simple or complex— 
General Electric engineering can answer 
them. Simply contact your local G-E Ap-

paratus Sales Office. An antenna specialist 
will be glad to give you specific informa­
tion. General Electric Co., Section 223-6, 
Schenectady, N. Y.

Beam Power Tube 
For Vertical-Deflection

The 6CZ5 is a high-perveance beam 
power tube of the 9-pin miniature 
type. It is designed primarily for use 
as a vertical-deflection amplifier in TV7 
receivers having diagonal deflection 
angles of 110 deg. and operating at 
iltor voltages up to 18,000 v. A feature 
>f its design is a 6.3 v 0.45 amp heater 

having controlled warm-up time. The 
6CZ5 has a maximum peak positive­
pulse plate voltage of 2200 v (abso­
lute); a maximum peak cathode cur­
rent of 140 ma, and a maximum plate 
dissipation of 10 w.

Radio Corp, of America, Tube Div., 
Dept. ED, Harrison, N.J.
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Junction Transistor 
For Switching

The 2N269 is a junction transistor 
of the germanium pnp type designed 
for use in low-level, medium-speed, 
“on-off” control circuits with particu­
lar reference to bistable (flip-flop) and 
gating circuits of electronic comput­
ers. The 2N269 has a maximum emit­
ter current of 100 ma, a maximum 
collector current of 100 ma, a mini­
mum large-signal de current-transfer 
ratio of 35 at a collector-to-emitter 
voltage of —0.15 v, and a minimum 
alpha-cutoff frequency of 4 Me. The 
2N269 is hermetically sealed, utilizes 
an insulated metal envelope and has 
flexible leads. It is 0.240 in. in diam­
eter and 0.405 in. in body height.

Radio Corp, of America, Semicon­
ductor Div., Dept. ED, Somerville, 
N.J.
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Ultra-Thin Copper Tape 
For Water-Type Coils

Copper tape is now available in 
thicknesses as low as O.(X)O15 in. in pi­
lot quantities.

This ultra-thin copper tape replaces 
wire formerly employed in wafer-type' 
coils. Ultra-thin copper tape weighs 
less than the equivalent amount of 
wire, occupies less space, and further 
cuts volume by introducing a favor- 
ible “stacking factor.”

American Silver Co., Dept. ED., 
36-07 Prince St., Flushing 54, N.Y.
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PRECISION JIG (RIGHT) GAGES ACCURACY OF HUGE ANTENNA SURFACE TO l/lOO OF AN INCH—PROOF THAT LARGE OR SMALL . . .

General Electric Antennas Are Engineered to Give 
Your Radar System Top Reliability and Accuracy

Backed by more than two decades of 
experience and proven reliability, Gen­
eral Electric antennas are thoroughly 
engineered to your specific needs.

Whether your radar system calls for 
extensive research and development— 
for component manufacturing or simply 
for production of your antenna design, 
G.E.’s advanced facilities and intensive 
engineering programs are your assurance 
of the finest antenna work available!

T^ogress k Our Most Important Product

GENERAL^ ELECTRIC
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The side appendage will 
no Mger be necessary 
thanks to advanced 
Westinghouse design.

TOP VIEW 
New orientation 
markings on the 6198 A 
permit use of the full 
photo surface area.
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S-Band Cavity Oscillator 
For Pulse or CW

Variable Filter
For Vibration Analysis

Yuu will want full details on this new Westinghouse Vidicon Camera Pick­
Up Tube. Get detailed technical data bij writing to Commercial Engineering 
Dept., Westinghouse Electric Corp., Elmira, N. Y.

uni
moi

e
The Model 1065 var­
iable filter is designed 
tor use with 1RD vibra­
tion analyzers and pro­
vides the facility for 
analyzing vibration at all 
frequencies in the range 
of 300 to 300,000 cy per 
min. Used with 1RD 
analyzers, the filter measures amplitude and phase 
of each vibration frequency causing trouble or in­
cipient failure in rotating machinery.

The variable filter is housed in a portable cabi­
net containing unitized electronic components, 
power supply, tuning circuits and associated con­
trols. The band width throughout the range is 
approximately ±5 per cent of the nominal fre­
quency to the 3 db down points. This extreme 
sharpness is very advantageous for pinpointing the 
various frequency components which are present 
in a complex vibration. The electronic filter is 
inserted between the I RD velocity pickup and the 
vibration analyzer which is being used. Response 
of the filter when t; ned to a given frequency is 
accurate within 5 per cent up to 30,(XX) cpm and 
within 10 per cent from 30,000 to 300,000 cpm.

International Research & Development Corp., 
Dept. ED, 797 Thomas Lane, Columbus, Ohio.
CIRCLE 63 ON READER-SERVICE CARD FOR MORE INFORMATION

Westinghouse first with redesigned Type 6198 Vidicon 
Camera Pick-Up Tube.. . first to bring you these 
important improvements!
improved mechanical design. Since the side appendage has 
been deleted, yoke construction can be greatly simplified because 
a slot does not have to be provided.
improved electrical design. This advanced new design 
permits use of full-length deflection coils in the yoke, and provides 
focus uniformity to materially improve picture shading.
Further, the new WL-6198A permits the introduction of a more 
uniform photo-sensitive surface to reduce the mottling effects in 
the picture.
improved performance features. Now that mottling is re­
duced and picture shading improved, the resultant picture is of 
more uniform clarity . . . with a truer image . . . closer by far to the 
actual subject being observed and transmitted by the camera. 
engineers: For challenge, security, growth potential, investigate 
career opportunities now being offered by Westinghouse Electronic 
Tube Division. Write Technical Placement Director, WTestinghouse 
Electric Corp., Electronic Tube Division, Elmira, N. Y.

WATCH WESTINGHOUSE
WHERE BIG THINGS ARE HAPPENING FOR YOU!

6ET-4118

This is a min­
iaturized, grid 
separated, doi - 
hie coaxial line 
cavity oscillate , 

~ utilizing the
GL-6442 tube. 
It is suitab e 

for aircraft due to its light weight and mechanical 
strength.

As a pulse cavity oscillator, the Series 500 has 
a tuning range in excess of 200 mc in the S-Band 
region with a peak power output of 1 kw in upper 
range and 2 kw in lower range, operating under 
a duty cycle of 0.001. Its plate voltage is 2000 v at 
4 amps. As a GW cavity oscillator, it has a tuning 
range in excess of 200 mc in the S-Band region 
with a power output of 50 mw in upper range and 
100 mw in lower range. Plate voltage is 200 v de 
at 35 ma. Plate tuning is accomplished by screw 
driver adjustment. The unit weighs only 25 oz with 
tube.

Amerac, Inc., Dept. ED, 116 Topsfield Rd., 
Wenham, Mass.
CIRCLE 62 ON READER-SERVICE CARD FOR MORE INFORMATION
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Has High Gain

STORAGE TOBES
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Using a fused quartz medium the ADI delay unit 
accepts a pulsed input signal and delivers a de­
layed pulse output. Operating at repetition rates up 
to 1 mcps, the units may be specified for delay pe­
riods up to 1100 psec. The maximum storage capac­
ity of 1100 bits of information places the ADI unit 
in the medium capacity category’ where acoustical

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

Photo: Presentation of all 
available characters.

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

ELECTRONIC DESIGN • January 1, 1957

Digital Delay Unit 
Fused Quartz Medium

an economical storage method

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

Our applications engineers invite your 
inquiries regarding specific uses oj these 
tubes. For further information and 
descriptive literature please write to:

I RD 
liase

The memotron, a direct-display cathode ray storage tube, re­
tains traces and transients until intentionally erased. Analysis 

and comparison are possible without photography because 
memotron visually displays successive transient writings. All 
displays occur at uniform brightness, regardless of writing 
speeds, so are easily photographed for file records. Applications: 
viewing transients in shock testing, read-out of solutions from 

analog computers, curve plotting at high and low speeds, 
electrocardiography, vectorcardiography and heart sounds.

Units feature gating circuits for synchronization and 
reshaping of delayed pulse trains. The ADI memory 
unit may be used with several types of digital equip­
ment operating at a 91 ohm impedance level.

The units are packaged for 19-inch relay rack 
mounting and require only 1-3/4 inches of vertical 
rack space. Delay periods may be changed without 
modifying rack installations by unplugging the 
quartz delay medium and associated printed cir­
cuitry from the rear of the panel.

The quartz delay medium is temperature-con­
trolled for delay accuracies of ±0.1 usees and may 
b< adjusted by an internal thermostat setting to 
provide fine control of the delay period.

Computer Control Co., Inc., Dept. ED, Wellesley, 
’ass.

The tonotron, another exclusive Hughes direct-display cath­
ode ray storage tube with a 5-inch screen, presents a complete 
spectrum of grey shades. The high light output makes a hood 

unnecessary, even when viewing in full daylight, tonotron’s 
length of persistence and rate of decay are controllable. Su­
perior presentation of the grey scale assures “high fidelity“ 

picture reproduction. Applications: radar, Narrow Band Televi­
sion, instrumentation, etc.

pufier is used for applications in which the amplifi- 
t ; tion of minute 60 or 400 cps signals is required to 
produce up to 4 w of controllable power to actuate 
r< lays, power small motor windings or for any suit­
able load sensitive to phase inversion.

Specifications are: line power, 105 to 130 v 60 
or 400 cps; maximum carrier output, 4 w; minimum 
input for full output pow7er, 90 pv; input impedance, 
20 megohms shunted by less than 25 ppfd, carrier 
frequency, 60 or 400 cps.

Schaevitz Eng., Dept. ED, P.O. Box 505, Camden 
1, N.J.
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HUGHES PRODUCTS • ELECTRON TUBES
International Airport Station
Lus Angeles 4s, California

puts, 
con- 
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HUGHES PRODUCTS 

presents 3 unusual new
This compact, port­

able, high gain servo­
amplifier is designed 
to power the control 
winding ot a small, 
two-phase motor in 
an LVDT-controlled 
servo system. The 
SA60C-4 servoam-

General Specifications:
Resolution . ..50 to 60 written lines per inch.
Writing speed...0 to at least 100,000 inches/second.
Brightness...50 Eot-lamberts.
Usable screen diameter...4 inches.
Dimensions...

Over-all length: 181/2 inches ± 1/2 inch. 
Bulb diameter: 5$/8 inches maximum.
Neck diameter: 21/4 inches ± 3/32 inch



ACE ENCLOSURE

FOR CRITICAL

COAX LINES

TO LOCAL TEST STATIONS

RECEIVER TESTS

CENTRAL R-F GENERATING SOURCE 

FCR 71 DIFFERENT SIGNALS 

SHIELDED IN 2 ACE ENCLOSURES

Instrument Chopper 
For Low-Level Signals

Designed for systems with 
moderate low level signal 
requirements the chopper 
model C-1800 is a SPDT 
chopper with a 6.3 v, 60 cps 
driving coil; the base is a 
standard octal type with neo­
prene seal. Electrical specifi 
cations include: coil current 
175 ma max; phase lag, 
26± 7 deg; contact on time, 
150±15 deg; contact sym­
metry, 15 deg; contact 
bounce, 4 deg max in initial 

10 deg on time; contact rating, 50 v; life 1000 hours 
nominal; residual noise, 1 mv as measured into 1 
megohm impedance.

fames Vibrapowr Co., Dept. ED, 4050 N. Rock­
well, Chicago 18, Ill.
CIRCLE 70 ON READER-SERVICE CARD FOR MORE INFORMATION
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20 Watt Servo Motor
High Torque/lnertia Ratio

HOW RCA SHIELDS CENTRAL R-F SOURCE 
FOR INTERFERENCE-FREE LOCAL TESTING

Almost all of the 70-odd r-f sig­
nals needed to test receivers in 
RCA’s modern plant at Indianap­
olis, Indiana, are generated at a 
central location. These signals are 
then piped via coaxial cables to 
testing sites throughout the plant. 
This novel approach to produc­
tion line testing and aligning de­
creases r-f interference . . . allows 
more precise adjustment of the 
receivers.

For this system to work, how­
ever, the central r-f generators 
must be shielded properly. Other­
wise, direct radiation of the oscil­
lators would interfere with the 
receiver tests. In addition, certain 
critical tests require that the re­
ceivers themselves be shielded 
from all sorts of miscellaneous 
electrical interference associated 
with a large manufacturing plant.

To achieve its testing needs, 
RCA installed three Ace solid 
sheet metal enclosures (RFI De­
sign)*. Two measure over 30 feet 
by 16 feet, stand ten feet high, 
and house the powerful signal 
generators. The third is used for 
analyzing the television receivers.

All of the rooms are equipped 
with air-conditioning, and two 
personnel access doors. Coaxial 
and electrical cables enter the en­
closures through special filter 
traps designed to eliminate any 
possible stray radiations.

In addition to supplying a 
guaranteed 100 db attenuation 
from 14 kc to 1000 me. (they have 
been known to hit 128 db), these 
rooms offer RCA several distinct 
advantages:
‘Lindsay Structure

1.

2.

3.

They may be easily moved 
in the assembled state if the 
plant should be rearranged. 
Their dimensions may be 
altered, if necessary, by 
adding or removing inter­
changeable panels.
They are designed for ex­
ceptionally long life with 
no decrease in attenuation 
due to aging.

The Indianapolis installation 
shows just one of the ways in 
which Ace enclosures are being 
used today in industrial, mili­
tary, and medical applications. 
An Ace Sales Engineer would be 
glad to show you how you can 
solve your interference problems 
with comparable success. Write 
for further information—a free 
catalog on standard enclosures is 
yours for the asking.

First and Finest in Shielded Enclosures

ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St. • Phila. 40, Pa.
CIRCLE 69 ON READER-SERVICE CARD FOR MORE INFORMATION

This new power servo 
has a high torque to 
inertia ratio and is cap­
able of delivering 20 w 
output. The stall torque 
is min. 32 oz in. The
torque to inertia ratio is 
50,000, the weight only 4 
lbs. The motor can be 
stalled continuously. The

control phase can be wound for single phase or 
centertapped for push-pull operation. Full rotor 
without slots results in smooth operation. 10, 20 
and 30 w servo motors are also available.

Bekey Electric Co., Inc., Dept. ED, 1327 S. Main 
St., Los Angeles 15, Calif.
CIRCLE 71 ON READER-SERVICE CARD FOR MORE INFORMATION

Circuit Breaker
Vibration Resistant

These miniature mag­
netic circuit breakers 
withstand 10 g at 55 to 
1000 cps. The trip level 
is 135 per cent of rated 
load current. Units are 
available for interrupt­
ing 50 de volts at cur­

rents from 0.05 to 10 amp and for interrupting 120 
rms volts, 60 or 400 cps., at current from 1.0 to 10 
amp. The toggle bushing of this breaker is the same 
as on conventional On-Off switches, enabling it to 
replace switches on electronic equipment.

Airpax Products Co., Dept. ED, Baltimore 20, Md. 
CIRCLE 72 ON READER-SERVICE CARD FOR MORE INFORMATION
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Expanded Scale Meters 
AC and DC Voltmeters

These expanded scale 
voltmeters embody a de­
sign which expands the 
useful portion of the 
conventional scale and 
eliminates the rest. The 
expansion is accom­
plished by means of a 
stable non-linear bridge, 
which is in balance at

onlv one value of the voltage. Any deviation from 
this value results in bridge unbalance, which is ap­
plied to a standard microammeter movement.

Eight models in various ranges are now available. 
The 2-1/2 in. wide and 3-1/2 in. wide meters are 
available in either round or square custom models, 
or in a round, ruggedized military version.

Beckman/Helipot Corp., Dept. ED, Newport 
Beach, Calif.
CIRCLE 73 ON READER-SERVICE CARD FOR MORE INFORMATION

DC Power Supply 
Adjustable, Regulated

This regulated 
sub-chassis-mounted 
de power supply has 
an output of 500 v 
de at 300 ma max, 
which may be ad­
justed to any volt­
age between 300 
and 500 v de. The

unit also supplies 6.3 v ac filament voltage at 6 
amps max. Regulation for a line voltage of 105 to 
125 v ac is 0.5 per cent change in output voltage; 
for NL to FL, output voltage change is 1 per cent. 
Ripple is below 10 mv rms for any voltage or load 
within ratings. Model 5-300XA is 12-1/2 in. long, 
5 in. wide, 5-3/8 in. above chassis and 2 in. below 
chassis. Weight: 23 lbs.

Dressen-Barnes Corp., Dept. ED, 250 N. Vinedo 
Ave., Pasadena, Calif.

Ali JirtS’A'Variable Transformers

• ••for heuuy duty applications
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CRT Exterior Coating 
Very Low Resistance

A new CRT exterior coating with extremely low 
resistance claims a resistance of only about 50 ohms 
per sq in. or about 10 per cent of products normally 
marketed, and the product is prepared with an 
exceptionally good bond, rapid drying, and the abil­
ity to contract and expand with the glass to elimi- 
na e cracking. The product is known as Graphilm 
h-A Cathode Ray Tube Exterior Coating.

Charles Pettinos, Inc., Dept. ED, 1 East 42nd St., 
\ w York 17, N.Y.

LE 75 ON READER-SERVICE CARD FOR MORE INFORMATION

As the leader in its field, The Superior Electric Company 
offers the widest selection of variable a-c voltage con­
trol apparatus. Standard powerstats are available in 
ratings from 150 to 160,000 volt-amperes. For heavy 
duty requirements, powerstats in gangs of 6, 8, 9, 12, 
15, 18 or more provide the same fast accurate adjust­
ments to fractions of a volt as the smallest rated unit.

Generally, heavy duty POWERSTATS are motor- 
driven for effortless control from remote “raise-lower” 
switches or positioner stations. Standard heavy duty 
powerstats are supplied for single or three phase; 120, 
240 or 480 volt service with current ratings up to 400 
amperes.

For more information on POWERSTATS for heavy duty applications, use the coupon below.

Be sure to see Superior Electric’s 
MOBILE DISPLAY when it 
is in your area.

Offices: Los Angeles, California • San 
Francisco, California • Toronto, Ontario, 
Canada • Miami, Florida • Chicago, Illinois 
Baltimore, Maryland • Detroit, Michigan 
New York, New York • Cleveland, Ohio 
Dallas, Texas • Seattle, Washington

CIRCLE

Name
Company
Street....

the SUPERIOR ELECTRIC company 
1701 MIDDLE STREET, BRISTOL, CONNECTICUT

Please send your powerstat Bulletin P856G

Have your representative call □

City..................................................................................Zone.... State
76 ON READER-SERVICE CARD FOR MORE INFORMATION
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diod 
heat 
weld

Metal eyelet—fused to glass 
tubing—provides strong con­
struction and builds in pro­
vision for cooler operation. 
In Sylvania’s metal to-glass 
package, heat is dissipated 
by the eyelets and leads.

Preassembled cartridge—By pre­
assembly of the diode cartridge, the 
metal-to-glass design affords another 
advantage. The whisker and die of the 
diode are not subjected to excessive 
sealing heats. There is no danger of 
breaking down the conductive char­
acteristics of the diode.

ity i 
whis 
mail 
forn

For U trasonics
Capacitors

New miniature diode

The type U line of ca­
pacitors developed es­
pecially for ultrasonic 
applications, are charac­
terized by small size and 
low cost. Non-induc- 
t i v e 1 y wound and 
swedged with heavy ter­
minal leads, the new 
type U capacitors utilize 
a high-breakdown plas­

tic film dielectric and have high insulation resist­
ance. Capacitance stability is of the order of 0.5 
per cent. As a result, optimum Q and stability can 
be maintained in the ultrasonic circuits themselves. 
A typical capacitor rated at 0.07 |if is 1-1/2 in. D x 
1-1/2 in. L and can carry 100 circulating volt-am­
peres.

Film Capacitors, Inc., Dept. ED, 3400 Park Ave., 
New York 56, N.Y.
CIRCLE 77 ON READER-SERVICE CARD FOR MORE INFORMATION

construction for
cool operation

Microwave Video Detector 
Crystal Stands 150 C

This microwave video 
detector crystal for mili- 
tary applications will 
operate at temperatures 
up to 150 C over a wide 
frequency range. A small 
tripolar crystal desig­
nated type 1N630, it op­

erates over a frequency of 1000 to 12,400 me, pro­
viding a tangential sensitivity of minus 40 dbm over 
the range and at 150 C. The tripolar crystal provides 
for a second signal terminal on the coaxial crystal 
in contrast to the ordinary single-ended construc­
tion.

Sylvania Electric Products Inc., Dept. ED, 1740 
Broadway, New York 19, N.Y.
CIRCLE 78 ON READER-SERVICE CARD FOR MORE INFORMATION

Shown 
actual 

size

Now, designers can incorporate Sylvania’s 

new miniaturized diode in equipment where 
space is at a premium. It meets the standard 
Retma outline of .105" maximum diameter and 
.265" maximum over-all length and meets re­
quirements for automatic production methods. 
Its construction inherently assures greater 
reliability and superior performance.

Contour Heating Elements 
Sprayed-On Film

These sprayed-on film 
type heating elements 
are engineered to fit in­
dividual design and are 
used on missiles, air­
craft, and in industry. 
They are light weight,

1/10 lb per sq ft, and thin, approx. 0.015 in. The 
heating element is resistant to electrolytes, water, 
oils, abrasion, and weather.

Electrofilm, Inc., Dept. ED, P.O. Box 106, No. 
Hollywood, Calif.
CIRCLE 79 ON READER-SERVICE CARD FOR MORE INFORMATION
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I GHTING RADIO TELEVISION
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Nickel-plated Steel pin—butt- 
welded to copper lead adds 
structural strength and provides 
coupling between the internal

diode structure and the metal eyelet for greater 
heat dissipation. Nickel plating insures strong 
welds, and good solder sealing.

New whisker mounting—The 
use of a crimp hold rather than 
impulse weld to mount the 
whisker eliminates the possibil­

ity in production of overheating the tungsten 
whisker. Thus, the conductive properties re­
main undisturbed, assuring more reliable per­
formance over longer life.

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

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

Write for complete details on this 
important new diode development. 

Address Dept. A22R

ELECTRONICS • ATOMIC ENERGY

I

Smooth Solder Seal—is possible 
only with glass-to-metal con­
struction. It adds reliability by 
preventing cracks and chips

when leads are bent at right angles for mount­
ing in printed circuit boards.

'features metal-to-glass
ruggedness and

Crystal Oven
Lightweight

The JKO-12 crystal over 
weighs only 4.6 oz and is 
capable of meeting a speci­
fication of less than ±1 C 
temperature variation over 
a temperature range of 55 C 
to -f-75 C.

It has a bifilar low-induct­
ance heater winding and 
radio interference filter. The 
oven plugs into an octal base 
and is available in a choice 
of heater voltages from 6.3 
v to 115 v, ac or de. Its 
warm-up time is 15 minutes 
at 55 C and has a maximum 
power consumption of 40 w.

James Knight Co., Dept. 
ED, Sandwich, Ill.

CIRCLE 81 ON READER-SERVICE CARD FOR MORE INFORMATION

Hysteresis Gear Motor 
400 Cycle Synchronous

This 400 cy motor de­
signed for airborne strip 
chart recorders and other 
applications, physically 
interchangeable with 
Holtzer - Cabot RBC- 
2505 60 cy motors, is 
designed for 115 v, 400 
cy, 100 rpm, 7.5 oz in., 
continuous duty rating.

The motor will also be available with other speeds, 
both synchronous and induction, with ratings ad­
justed to corresponding gear reductions.

National Pnuematic Co., Inc., Holtzer-Cabot 
Motor Div., Dept. ED, 125 Amory St., Boston 19, 
Mass
CIRCLE 82 ON READER-SERVICE CARD FOR MORE INFORMATION

V SYLVANIA

Component Oven 
For Temperature Control

Design for control of temperature of crystals and 
electronic circuitry, a standard unit is available for 
use on 115 v circuits, having a 35 w heater and bi­
metal thermostat control. The oven has inner and 
outer metal cans with Terne plate finish to facilitate 
hermetic sealing. The space between the cans is 
insulated with glass wool and asbestos. The stand­
ard unit will control to 5 C at a setting of 75 C in an 
ambient of 0-60 C. Inside dimensions of the stand­
ard unit are 3-5/16 x 3-1/2 x 5-3/16 deep.

Williamson Development Co. Inc., Dept. ED, 
West Concord, Mass.
CIRCLE 83 ON READER-SERVICE CARD FOR MORE INFORMATION
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Where specs are tight..
P333

ST09

P336
ST09 r-------------- ■>

• ST 09 i

R48

R49
-VW

STO9

SPECIFY SUPERIOR 
BALL-BEARING 
POTENTIOMETERS

MANUFACTURER OF V 
THE WORLD'S FINEST‘E 

POTENTIOMETERS ’

PIONEER OF
PRECISION WIRE-WOUND* I 

POTENTIOMETERS

hw» FOREMOST IN THE 
DEVELOPMENT OF 

NEW DESIGNS
f UNEQUALLED FOR PROMPT 

DELIVERY-PRODUCTION 
PROTOTYPE

Designed for those applications 
where less than the best means 

failure ... by the world’s first and lead­
ing manufacturer of precision single­
turn wire-wound potentiometers. Ad­
vanced production and quality-control 
techniques by the pioneer in mass pro­
duction of precision potentiometers 
offer unequalled delivery ... of proto­
type and production quantities.

All models of the TIC Ball-Bearing Series 
are designed to the latest industrial dimensions. 
Servo mounting is AIA standard. Stainless-steel 
ball-bearing construction is used for low-friction 
. . . low-torque operation. Other precision me­
chanical features include precious-metal slider 
contacts . . . centerless-ground stainless-steel 
shaft. . . and one-piece stainless-steel clamp ring 
developed by TIC for simple, precise phasing of 
individual units of ganged assemblies.

Designed for precision applications in auto­
matic control systems, the subminiature ST09, 
for example, features standard independent line­
arity of ±1% (0.3%, special) of the total 
resistance, and ±5% standard total resistance 
accuracy. High resolution . . . equivalent noise 
resistance less than 140 ohms . . . wide standard 
temperature range ( —55°C to 80'C) increases 
application versatility. ST09 is available in stand­
ard resistances of 100, 200, 500, IK, 2K, 5K, 
10K, and 20K.

4

««Wi-l’

Full specification on the ST09 and other units of the 
I IC precision ball-bearing series available upon request.

TECHNOLOGY INSTRUMENT
^^B 555 Main Street, Acton, Mass., COlonial 3-7711

West Coast Mail Address, Sox 3941, No. Hollywuad, Calif., POplar 5-8620 
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Solenoid Air Valve
for 100 psi Pressure

This solenoid valve for air 
pressures up to 100 psi, the 
Electroflo, may be secured 
with a full 3/8 in. or 3/4 in. 
orifice. Continuous duty sole­
noids are available from 6 v 
de to 440 v ac. The overall 
length of the 3/8 in. valve is 
2-17/32 in.; the 3/4 in. valve, 
3-3/4 in. The inlet center to 
top dimension of the 3/8 in. 
valve is 4-3/8 in.; the 3/4 in.

valve, 5-1/32 in. The coil diameter of either size 
valve is 2 in.

Hays Manufacturing Co., Dept. ED, 307-A, West 
12th St., Erie, Pa.
CIRCLE 85 ON READER-SERVICE CARD FOR MORE INFORMATION

I ...about the Answer I
I to a Major

Accelerometer
For Low Frequencies

I Production Problem |
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Based upon a dif- 
fa ferential transformer 

transducer principle, 
this series of instru­
ments measures slow­
ly varying environ­
mental phenomena, 
from steady state to 

4G cps. The Glennite ADT-700 Series accelerom­
eters includes units with range of from 1 g to 10 
g, linearity within 1 per cent and sensitivities from 
10 mv per g per volt input to 100 mv per g per volt 
input. Additional specifications include hysteresis 
of less than 0.25 per cent output impedance of 
1900 ohms at 400 cps and a weight of 3 ozs.

Gulton Industries, Dept. ED, 212 Durham Ave., 
Metuchen, N. J.
CIRCLE 86 ON READER-SERVICE CARD FOR MORE INFORMATION

400 cps Chopper 
Operates to 125 C

Type 310 choppers for operation at temperatures 
from —65 C up to 125 G have been operated suc­
cessfully in de amplifiers and servomechanisms, 
and are now available in production quantities.

The chopper is rated for operation at 400 cps, 
contacts handle1 up to 2 ma at 100 v. Phase angle 
lies between 50 and 80 electrical degrees lagging 
from —20 C to -(-100 C, between 50 and 88 electri­
cal degrees from —65 C to —20 C, and between 45 
and 80 electrical degrees from —1-100 C to -f-125 C. 
Drive coil is rated for 6.3 v rms. Units are perma­
nently adjusted and hermetically sealed.

The Airpax Products Co., Dept. ED. Baltimore, 
Md.
CIRCLE 87 ON READER-SERVICE CARD FOR MORE INFORMATION

The Problem: Procurement of electro | 
mechanical components (couplings. I 
shafts, gears, etc.) to meet design ® 

specs and tight production schedules. | 

The Answer Production quantities | 

of Servoboard® precision parts. _
The precision parts of the flexible I 

Servoboard electro-mechanical as- ■ 
sembly kits, in addition to bread I 
hoarding pilot models, also serve as I 

permanent, integral components of " 
a system or instrument. Included in I 
the array of over 250 standard Servo- I 
board parts are: spur gears, anti­
backlash gears, mitre and bevel I 
gears, adapter spur gears, shafts and | 

shaft adapters, couplings, component ■ 
hangers, clutches and differential, I 
switch assemblies, etc. You can place I 

your order with us for any quantity ■ 
of these precision Servoboard parts I 
to perfectly match design specitica- * 

tions for production runs.
You’ll have no tooling up or pro- I 

duction testing to do . there’s no 
lost production time... and no worry I 

about meeting | 

critical target 
dates with Servo- I 
board parts in pro | 

duction quantities. _

Manager of
Engineering Services

today. Just cn your company

FREE ¡"Murder in the Model Shop" 
A whodunit for design engineers that 
finally solves the mystery of model shop 
tieups. Limited Edition—send for your copy

letterhead SB-9905-56B.
Electro-mechanical Control Systems 

and Components for Industry bv

1 20-20 Jericho Turnpike,
New Hyde Park, L. I., New York |

MM HM HM MH MM
CIRCLE 88 ON READER-SERVICE CAR®
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• 20,000 ohms per volt. D.C.
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63O-T
For Telephon« 

Service

666-R 
Medium Size 

With 
630 Features

630-NA 
For Best Testing 
Around The Lab, 
Production Line 

or Benrh

666-HH
Medium Size 

For 
Field Testing

630 
The Popular 
All-Purpose

V-O-M

CIRCLE 91 ON

631 
Combination 

V-O-M—VTVM

Th? “Career’s Section” with home reply service 
on y obtained in ELECTRONIC DESIGN—most 
Hr ely and most complete of any electronic 

publication.

63O-A 
A Good Lab and 
Production Lin« 

V-O-M

EL CTRONIC DESIGN • January 1, 1957

tro- a 
ngs, I 

sign ■ 
îles. I 

ities I

MODEL sio

Precision Voltage Calibrator 
DC or Pulse

The Model 1080 
precision voltage 
calibrator deliv­
ers a calibrated 
output voltage, 
either a direct 
voltage or a pulse,

ck i ermined by direct reading from a ten turn po­
tentiometer. The accuracy of output voltage is as­
sured through reference to a self-contained mercury 
cell, and all output voltages are derived from a 
heavily regulated internal de power supply.

Voltage ranges are 0 to 100 v, 0.1000 v per divi­
sion, 0 to 10 v, 0 to 1 v, and 0 to 0.1 v, 0.0001 v per 
division.

Accuracy is ±0.3 per cent minimum overall 
range. Output is positive or negative at ground 
level, de or low duty-factor pulse ac at line fre­
quency.

When the instrument is operated with pulse out­
put, frequency is line frequency but duty-factor is 
limited to a few per cent.

Rese Engineering, Inc., Dept. ED, 731 Arch St., 
Philadelphia 6, Pa.
CIRCLE 89 ON READER-SERVICE CARD FOR MORE INFORMATION

ACTUAL SIZE
ELECTRICAL INSTRUMENT CO. 

Bluffton, Ohio

• BANANA-TYPE JACKS-positive 
connection and long life.

switch

• 5,000 ohms per volt. A.C.

ead- I 
e as I 
s of B 
d in I 
•rvo I 

anti- 
evel I 
and I 

nent ■ 
itial, I 
dace I 

ntity i 
aarts I 

i fica- ■

y steins 
y by

hop"
that 

I shop 
r copy 
npany

ork

• EXCLUSIVE SELECTOR SWITCH 
d range settings.^-

Sealed Snap Switch 
Subminiature

This precision switch 
operates in a tempera­
ture range of —65 F to 
4-250 F. A built-in 
metal leaf actuator al­
lows for actuation at any 
point and provides pro­
tection for the neoprene 
housing. Hermetically 
sealed, this entirely new’ 
switch is environment 
proof and explosion 
proof. Switches are

available in single pole double throw; single pole 
normally open, and single pole normally closed. 
The dimensions are: 7/8 in. long, 5/8 in. high and 
3 8 in. wide. The electrical ratings are: 5 amp at 
125 240 v ac, 4 amp at 30 v de, resistive at sea 
level.

Mounting bracket is supplied and standard wire 
leads are 12 in. long or can be ordered in any de­
sired length.

Milli-Switch Corp., Dept. ED, 1742 Berkeley St., 
Santa Monica, Calif.
CIR LE 90 ON READER-SERVICE CARD FOR MORE INFORMATION

speeds
The first and 
withthise 
fool-proof

iniature VOM 
reforquick, 

of all ranges.

ALL

CARRYING CASE
Handsome leather carrying case 
with adequate space for Model 310 
tester and accessories. Trouser 
belt slips through loop on back of 
the case for out-of-the-way carrying. 
MODEL 369 CASE-U.S.A. Dealer
Net $2.90

«»de. 310 MIGHTY MITE

THESE RANGES
DC VOLTS: 0-3-12-60-300-1200 at 20,000 0 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohm 
DC MICROAMPERES: 0-600 at 250 Millivolts.
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts.
OHMS: 0-20,000-200,000 (200-2000 at center scale).
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center sC 
OUTPUT: Convenient chart in instruction book.
SEE IT AT YOUR JOBBER
AND IT’S ONLY ONE OF TRIPLETT’S MIGHTY NINE VOM

y com miniature

OHLY Dealer Net

LINE!

625-NA
The First V-O-M 

With 10,000 
Ohms/Volt AC
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19 East 62nd Street, New York 21. N.Y.

ELECTRONIC WEEK is reporting America’s 
fastest-growing industry—clearly—concisely in 
a single publication. Here is all the electronic 
news brought to you from world-wide electronic 
centers by correspondents experienced in the 
electronic field. The Week in Electronics... 
Washington Report... Electronics and the Law

** X Zìa?*

y ■, ti* :,?* 
’ **» IS»' « •<*. “W* ► <4 * *» X xii**

-*» K4wj

*5

Inside Wall Street... Taxwise Tips ... Market 
¿ng... Contract Awards... Foreign News.. 
People... Plants. This is information of valu« 
to management of all levels.
If you haven’t/seen ELECTRONIC WEEK 
recently, write today for a sample copy.

WRITE FOR YOUR

FREE SAMPLE COPY
Circle ED Number 500

on Reader Service Card or Write Direct for a 
Sample Copy

Qualification for Subscription is Based on
_ _ Job Function



small reliableaccurate
MICRO SWITCH Precision Switches

CIRCLE 93 ON READER-SERVICE CARD FOR MORE INFORMATION

bients from ■55 to 4-75 C with efficiencies as

CIRCLE 94 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 96 ON READER-SERVICE CARD FOR MORE INFORMATION
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Four all semiconductor 
dc-dc converters are avail­
able with inputs of 12 and 
28 v de and filtered de 
outputs of 325 v at both 
100 and 200 ma. These 
supplies are hermetically 
packaged in cans 3-1/16 x 
3-3/16 x 2-5/8 in. and are 
designed for efficient, re­
liable operation. The units 
can be operated in am-

high as 90 per cent. Typical applications are missile 
beacon power supplies and mobile communications 
equipment.

High conversion efficiency over widely variable 
load conditions is maintained by use of a transistor 
control circuit.

Regulation on the standard units is 20 per cent. 
Better than 0.5 per cent regulation and special in­
put and output voltages with capacities up to 500 w 
can be provided on a custom basis.

The supply uses two power transistors in an oscil­
lator to interrupt the de input. Silicon power diodes 
¿md high-reliability capacitors are in the rectifier 
circuit.

Power Sources, Inc., Dept. ED, 6 Schouler Court, 
Arlington, Mass.

DC-DC Converters
All-Semiconductor

Design engineers find micro switch pre­
cision switches to be ideal components 
for computers, high speed switching 
devices and other industrial devices.

Whether the requirement is for an indi­
vidual switch—or a complete switch 
assembly—micro switch Engineering 
is at your service. Development of 
precise, reliable switching components 
is our sole business. Our switching

specialists have met successfully many 
knotty problems of switch design and 
application. This long, practical experi­
ence will save you time and money.
A call to the nearest micro switch 
branch office will put micro switch 
Field and Factory Engineering to work 
on your specific problem. This coopera­
tion can be your short cut to improved 
design.

Vacuum Transfer Relay 
25 KV Operating Voltage

The Type RE4 single 
tpole double throw vac­

uum relay has three 
high voltage terminals 
that are equally spaced 
on a 2-1/8 in. diameter 
glass bulb. Its operating 
voltage rating is 25 kv 
peak and for high alti­
tude operation at this 
voltage it is provided 

with a flange that can be soldered to the side of 
an oil filled or pressurized container. Its 26.5 v de, 
5 w actuating coil can still be removed from below 
the flange mount. It is especially well suited for 
antenna switching, de pulse switching, and straight 
de switching in airborne equipment.

The vacuum dielectric and high-temperature 
processing insure clean non-sticking contacts. Small 
contact actuating mechanisms resist vibration and 
shock forces.

Jennings Radio Mfg. Corp., Dept. ED, P.O. Box 
1278, San Jose, Calif.

meet wide range of modern 
electronic control requirements

H MICRO SWITCH Precision
I 

-----------------------  I at n A «0^*1 Si * a i ta J*FIRST IN PRECISION SWITCHING



Switches have uses unlimited UHONEYWfU

Stacked Switches
Single Actuator

3-LIGHT PUSH BUTTON SWITCH SUBMINIATURE
FOR COMPLEX

CONTROL PANELS
Here is a new, unique indicating 
push button switch which lights 
in three different colors. It is the 
latest micro switch develop­
ment for use in complex console 
panels. This compact assembly 
is ideal for applications where 4 — 
absolute dependability is re­
quired. It has a reliable operat­
ing life through hundreds of 
thousands of operations. Use is 
simplified by a pre-wired con­
nector plug.

(Send for Data Sheet 110}

SAFETY SWITCH
DEVICE 4

FOR HAZARDOUS
EQUIPMENT
This micro switch Submini- U_______ 113 
ature door interlock switch
assembly is designed for use as a safety device on 
such hazardous equipment as radio, radar, and 
X-ray cabinets. Installed on the cabinet door the 
switch automatically cuts off the power circuit when 
the service door is opened. Assembly shown uses a 
micro switch Subminiature basic switch with 
single-pole, double-throw contact arrangement.

(Write for Data Sheet 108}

FOUR-CIRCUIT
SWITCH FOR
CONTROL OF
COMPLEX CIRCUIT

Here is a four-circuit double-break switch for simul­
taneous control of four isolated circuits. This small 
switch is ideal in complex circuit applications where 
space and weight are prime factors in switch selec­
tion. Two snap-action springs are operated with 
each actuation of the plunger. This provides quick 
make and break of the contacts in each of the four 
double-break circuits. Electrical rating is 10 
amperes 115-230 volts a-c; 10 amperes 30 volts d-c.

(Write for Catalog 78)

SUBMINIATURE
ROTARY
SELECTOR
SWITCH FOR

MULTIPLE-CIRCUIT CONTROL
This assembly is an 8-gang, 8* position rotary selec­
tor switch It consists of 8 single-pole, double-throw 
Subminiature basic switching units operated by 
cams on a common shaft. Any combination of the 
8 basic switching units may be actuated in any of 
the 8 positions if cams are set to specifications at 
the factory. Variations with from 2 to 8 single-pole, 
double-throw basic switches are available.

(Write for Catalog 75 “Subminiature Switches”

A new system of 
precision stacking 
of Class 1 Tyni- 
Switches makes it 
possible to obtain 
a single actuator 
switch capable of 
switching two or 
more completely in­

dependent circuits, with considerable space savings. 
Each individual switch action can be double throw, 
single throw normally open or single throw nor­
mally closed.

Maximum pin movement from the first contact 
actuation of all contacts is .015 in. Double pole 
switches are considered as standard and are avail­
able with any standard Class 1 actuator. Switches 
with three or more poles can be built to specifica­
tions.

Type B switches are listed at 15 amps. 125 or 
250 v ac 1/2 HP, Type D switches are listed at 10 
amps. 125 or 250 v ac.

The multipole stacked TyniSwitches are Under­
writer’s Laboratories approved. Detailed informa­
tion or descriptive literature is available.

TyniSwitch Dept., Dept. ED, Detroit Controls 
Corp., 800 Union Ave., Bridegport, Conn.
CIRCLE 98 ON READER-SERVICE CARD FOR MORE INFORMATION

50-Point Scanning Recorder

SEALED PUSH BUTTON
SWITCH FOR PANEL 
MOUNTING APPLICATIONS

-363 OiA.

SMALL HONEYWELL 
MERCURY SWITCH 
MEETS SMALL LOAD 
CIRCUIT DEMANDS 
The small Honeywell Mer­
cury Switch shown here is

This micro switch push button 
switch for panel mounting is out­
standing because of its very small 
size and ease of installation. After 
the push button is mounted on a
panel, the switching unit can be wired and then 
easily snapped into place on the end of the button 
assembly behind the panel. In addition, the push 
button is sealed to keep dirt and moisture from 
penetrating to the back of the panel. Switch has 
operating force of 3 lbs., weighs but .05 lbs.

( Write for Catalog 75 Switches” )

especially designed for reliable service in low-energy 
circuits. This switch meets the requirements of ap­
plications where space and economy are critical 
factors. Mercury switches are widely used in ani­
mated displays, control and indicating devices, 
home freezer units, alarms and hundreds of other 
tilt-motion, low-force applications. Ratings avail­
able down to micro-volt, milli-ampere ranges.

{Write for Catalog 90 on “Mercury Switches”)

MICRO SWITCH, a division of Honeywell, 

is the pioneer in the manufacture of 

precision snap-action switches.

MICRO SWITCH
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

In Canada. Leaude. Toronto 17, Ontario • FREEPORT, ILLINOIS Homtwiu

For Strain Gages

4 iffifigl jdBBBI The 50-point auto- 
mBIBBB IBBBBBH matic scanning re-Mr^^B cordrrs for SR-4
B B '•train viagrs ant1

■BBBIO* SR-4 transducers can
accommodate both 

two and four arm strain gage bridges permitting 
automatic measurements either with such SR-4 
transducers as standard load cells or with resistance 
wire strain gages.

In any combination up to the limit of 50 bridges, 
the recorder will step in sequence through each 
channel, plot a point for each and then stop. The 
equipment plots a complete sequence of 50 points 
in 30 to 90 seconds, depending on strain levels.

It will accommodate strain gage resistances rang­
ing from 60 to 500 ohms with gage factors from 2.25 
to 1.77. Each of the 50 channels has an individual 
zero potentiometer and the recorder has a selector 
switch to index zero at right, left or center on the 
chart.

The recorder is equipped with a chart skipping 
mechanism to conserve paper when less than 50 
channels are being scanned.

Baldwin-Lima-Hamilton Corp., Dept. ED, 
Waltham, Mass.

ectroni
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4 Intercoupled servo loops PORTABLE

CIRCLE 103 ON READER-SERVICE CARD

For the 
tunities*

DESIGN FEATURES include excellent 
ero stability, a polarity reversing switch, 

500 hours useful battery life, and a constant 
zero from range to range.

BATTERY-OPERATED, the Model 200B 

has voltage ranges of 0.008, 0.02, 0.08, 
0.2. 0.8, 2, 8 and 20 volts full scale 

of either polarity. Accuracy is within 2 %. 

Accessories permit measuring currents 

as low as 5 x 10'11 ampere, resistances above 

1016 ohms, and voltages up to 20 kv.

THIS little instrument measures 

transistor and electrochemical potentials, 
voltages of charged capacitors and de 

amplifiers, and voltages at the summing 

points of analog computers. It can be 

most useful in measuring low currents in 

semiconductors, ion chambers, and photocells, 
It also may be used to test insulation 

leakage and volume resistivity.

If this system had been built 
with our latest Size 8 synchros, 
weight would have been brought 
to about 1XA lbs.

DC VTVM
has 200 microvolt sensitivity
and 1014 ohms input

DETAILED DATA on the Model 200B 

is now available in Keithley Engineering 

Notes, Vol. 4 No. I. Your copy 

will be sent promptly upon request on 

your company letterhead.

Totalizer Register 
Plug-In Strip

Latest News in Employment Oppor- 
Soe ELECTRONIC DESIGN’S “Career’s 

Section” Every Issue.

Clifton Heights,
INFORMATION

Variable Power Divider 
Range 16 to 17 Kmc

This Ku band divider 
was designed to operate 
over the frequency range 
of 16 to 17 Kmc. It pre- 

gK* sents a maximum input
mismatch of 1.2 and a 

aJE x maximum insertion loss of
less than 1/2 db. The unit 

incorporates a variable phase shifter in one of the 
common arms of two short slot hybrids connected 
in parallel. By varying the difference in phase of the 
two equal input signals driving the output hybrid, 
it is possible to make use of the characteristics of 
the short slot side wall coupler.

The phase shifter in this divider consists of a 
short slot hybrid with adjacent arms, terminated in 
movable short circuits, shifting over 90 degrees and 
more. Since the mechanical shorts can be positioned 
accurately with the aid of a micrometer head, a 
precise calibration of phase shift, and hence power 
division, is obtained. It also acts as a high-powered, 
variable mismatch whose electrical phase can be 
varied over 180 degrees.

Airtron, Inc., Dept. ED, 1103 W. Elizabeth Ave., 
Linden, N.J.
CIRCLE 102 ON READER-SERVICE CARD FOR MORE INFORMATION

CLIFTON PRECISION PRODUCTS CO., INC.
CIRCLE 100 ON READER-SERVICE CARD F<
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The Model 166
* plug-in strip total­

izer un^ Provhles an I AH accurate register in1 H Wr programs where
xB speeds are too great

Ak for mechanical coun-
WP ters.

J It has a scale fac- "W ♦
t tor of from 1 to 10,

maximum speed of 4 kc and resolution of 250 psecs. 
Input requirements are a minimum amplitude of 
+15 v, minimum rate of rise of 1 v per jisec and 
minimum pulse width of 100 usees. Input imped­
ance is 220 K.

Power requirements range from 400 v de at 0.5 
ma to 6.3 v ac (—125 v de) at 0.6 amp.

It is suitable for use involving velocities, pressure, 
temperature, flow rate, viscosities, gages, sheet 
counts and stacking counts.

Baird Associates-Atomic Instrument Co., Dept. 
ED, 33 University Rd., Cambridge 38, Mass.
CIRCLE 101 ON READER-SERVICE CARD FOR MORE INFORMATION

KEITHLEY
INSTRUMENTS. INC.
12415 Euclid Ave., Cleveland 6, Ohio

This indicator, part of an 
Automatic Navigational 
System, contains 6 synchros.
2 motors and 2 motor genera­
tors—all Clifton Size 10 units.

These units (and 2 mechanical differentials) are built 
into 4 independent, intercoupled servo loops. Weight 
of these 4 loops plus gears and gear plates is less than 
2 lbs.

The main reason for the lightness of Clifton synchros, 
and hence the lightness of systems built around Clifton 
components, is that no unnecessarily heavy materials 
are used in their manufacture.

When it is a question of highest accuracy with the 
least bulk and weight, look to CPPC rotary components.

KEITHLEY
Model 200B

DC VTVM



how you 
can now •

solve 
Silicone^

rubber
problems...

large and 
small

Production Problems—New 
facilities for injection mold­
ing and extrusion are now 
available at Minnesota Sili­
cone. You can have the same 
precision, close-tolerance 
production that has charac­
terized 6 years of silicone 
fabrication experience . . . 
in less time, at lower cost 
than ever before.

Design Problems—To assist 
you in applying the unique 
properties of silicone rub­
ber to your needs, we now 
offer the facilities of our 
newly expanded labora­
tories. Compound selection 
and molding to your most 
exacting requirements are 
just part of the complete 
product development and 
production service.

We’d be happy to make a 
thorough and prompt anal­
ysis of your problem or sup­
ply a quotation from your 
print or sample. No obli­
gation of course. Just write:

Dept. 311

MINNESOTA SILICONE 
RUBBER, INC.

5728 West 36th St., Minneapolis 16, Minn. 
Affiliated with Minn. Rubber & Gasket Co.

Offices in principal cities

Data Repeaters 
Servo-Type Units

Aline of servo­
type data re­
peaters with high 
accuracy and 
fast response 
are designed for 
use as flight-test 
instrumentation. 
The repeaters

provide remote indication of angular position and 
of ac and de voltages, and mount in standard air­
craft panels with output dials arranged for visual 
observation or photographic recording.

One of two basic types is the synchro-data re­
peater, with a two-speed follow-up servo employing 
standard Bureau of Ordnance, Mark 54 Mod 2, 
synchro transmitters. The repeaters are available 
with four different speed ratios between synchros.

The second basic type is the potentiometer-data 
repeater, a position servo which utilizes a precision 
ten-turn helipot as the follow-up transducer. There 
are two models of this repeater, one for ac and one 
for de voltage data. Thermostatically controlled vis­
cous-coupled inertia damping is used to achieve 
high-velocity constants. The units employ vacuum 
tube preamplifiers and magnetic output stages in 
the servo amplifiers.

Feedback Controls, Inc., Dept. ED, 905 Main St., 
Waltham 54, Mass.
CIRCLE 106 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Relay 
Telephone Type

This miniature, 
telephone type mul­
ti-contact relay is 
suited for aircraft, 
computers, and data 
processing equip­
ment. The Type 9 
relay measures 1- 
5/32 in. long by 
23/32 in. wide. It is 
available as a her­
metically sealed unit, 

measuring 2-1/8 in. x 1-5/8 in. x 1 in. overall.
Coil is de only, single or double wound, resistance 

is up to 14,000 ohms, and wattage is 3 watts maxi­
mum dissipation.

The relay is available with a wide choice of con­
tact materials, and with a maximum of 18 springs. 
Springs are phosphor bronze for long life.

Many variations in contact arrangements and 
contact materials are available.

Phillips Control Corp., Dept. ED, Joliet, Ill.

CIRCLE 105 ON READER-SERVICE CARD CIRCLE 107 ON READER-SERVICE CARD FOR MORE INFORMATION
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MA

ulton Industries, Inc.

Thermistor Division

HOW THERMISTORS CAN HELP YOU

Measuring Engine Block 
Water Temperature 
with
GLENNITE® Thermistors

An accurate, economical method of measuring the temperature of water 
in an engine block has recently been devised. In the simple electrical 
diagram show above, the GLENNITE Wafer-in-probe Thermistor 
inserted through the engine block varies its resistance inversely 
to the rise or fall in engine block water temperature. The 
resultant increase or decrease in current flow is read 
directly on a milliameter calibrated as a thermometer. 
Self-heating of the thermistor is negligible as the 
resistor in the circuit limits current flow.

GLENNITE Wafer Thermistors save space, too — 
occupying 1 /5 the space, yet possessing the same 
power handling abilities of conventional types. 
Temperature coefficients up to 7% per °C 
are available.

For complete information about wafer and 
other GLENNITE Thermistor styles ■ r*’ 
including bead, probe and rod .* * 
units, write today.

METUCHEN NEW JERSEY
^Nt>

CIRCLE 108 ON READER-SERVICE CARD FOR MORE INFORMATION



Temperature Transducers

Have High Output

Designed for tele­
metering and appli­
cations requiring 
high signal levels, 
these unique resist­
ance-type tempera­
ture transducers give 
outputs up to 5 v 
without amplifica­
tion. Models are 

available in various physical configurations for 
measurement of surface, fluid, and air temperatures. 
Standard units are available ranging from —320 F 
to 4-500 F with ±2 per cent linearity. Special units 
are available to 1600 F. Nominal resistance values 
offered are 100 to 20,000 ohms. Units may be used 
in ac or de bridge circuits.

When used with manufacturer’s miniaturized 
companion TME system, 20 K transducer gives 5 
\ output for as little as 150 F change. Each probe 
is supplied with serialized calibration curve. Units 
meet MIL-E-5272 Specs.

Arnoux Corp., Dept. ED, 11924 W. Washington 
Blvd., Los Angeles 66, Calif.

ESSEX
CuAtom-VeAiqnA

ENCAPSULATED AND 
HERMETICALLY SEALED 

DELAY LINES 
to Your

packaged electronic circuit
replaces 9 separate components!

60,000,000 Centralab P.E.C.’»* like thia 
— in various component values —-
are being used by leading manufacturers

Write for Centralab 
Printed Electronic 

Circuit Guide No. 3 — 
and Technical Bulletin 

42-227.

♦Trodemork

££> A Centralab Packaged Electronic Circuit 
is a complete circuit which includes capaci­
tance, resistance, and often inductance — 
in addition to wiring.

•k£> Design one compact package into your 
equipment, instead of several individual 
parts, to . . .
__ reduce inventory
... reduce size
... reduce weight
... eliminate wiring errors
__ reduce assembly cost
... improve circuit stability

<$R£> Centralab P.E.C.’s pass all Mil-R-llA 
and Mil-C-11015A requirements within 
their range.

<§> Over 160 standard P.E.C. designs are 
available for your immediate use. For special 
requirements, call on Centralab engineers — 
but early in the planning stage, before 
you’ve “frozen” your design.

CentDIVISION OF GLOBE-UNION INC.
® 960A East Keefe Avenue • Milwaukee 1, Wisconsin

*’*••• ra en,ar In Canada; 804 Mt. Pleasant Road, Toronto, Ontario

VARIABLE 
RESISTORS

ENGINEERED 
CERAMICS SWITCHES

PACKAGED CERAMIC
ELECTRONIC CIRCUITS CAPACITORS

CIRCLE 11 2 ON kEADER-SERVICE CARD FOR MORE INFORMATION

3 Minute Synchros
23 Units

These 3 minute size 
23 synchros meet all per­
formance requirements 
specified in FXS 1066, 
Rev.4, Mil-S-16892

(BuOrd) and Mil-S- 
12472 (ORD). Especially 
valuable in airborne ap­
plications requiring ac­
curacy with minimum 
bulk and weight. In 
many instances, 3 min­
ute synchros eliminate 
the need for two-speed 
synchro systems—thereby 
effecting appreciable 

economies in weight, size, complexity and gearing 
problems. Matched pairs of synchros are available 
to provide even greater system accuracy.

These 3 minute synchros are equivalent to mili­
tary types 23CX6, 23CX6a, 23CX4, 23CX4a, 23CT6, 
23CT6a, 23CT4, 23CT4a, except for increased ac­
curacy.

These units are engineered to enable designers to 
increase the accuracy of their control and data trans­
mission systems and servo mechanisms.

Norden-Ketay Corp., Dept. ED, Commerce Rd., 
Stamford, Conn.
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«KcaminjgMCHK

Size

///ZZ/Z

DISTRIBUTED CONSTANT 
DELAY LINES designed for 
fast rise time and low at­
tenuation made in flexible, 
metal-shielded and stick 
types.
LUMPED CONSTANT 
DELAY LINES feature high 
fidelity as well as compact 
size.
The name, Essex Electronics, is 
your reassurance of highest pos­
sible product quality, efficiency, 
performance and satisfaction.
Send specifications as detailed 
as possible for prompt cost 

quotations.

ESSEXElectronics
I K c O« & M°lnI E ■. LU New Jersey1 Berke»ey_Heiq^ • Q

Other Plant» at:
7303 Atoll Ave., No. Hollywood, Calif. 

Trenton, Ontario—Canada

CIRCLE 114 ON READER-SERVICE CARD
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HIGH PERFORMANCE

GET THE FACTS

BRUSHES
CONTACTS

Pressure Switches 
For Aircraft

LOW and constant 
contact drop 

LOW 
electrical noise

HIGH 
current density 

LONG life...

SLIPRINGS

These switches are 
devices for switching 
electrical circuits in re­
sponse to pressure 
changes in gases, liquids, 
and the atmosphere. 
They will perform in any 
position, and are de­
signed for the environ­
mental requirements of 
the appropriate MIL 
specifications. The cap­

sular elements which operate the snap-action switch 
have been specifically designed for this application. 
A variety of mounting arrangements are possible. 

The switches are available in two sizes: regular 
size for pressures between 5 psi and 150 psi, and 
miniature size for pressures of from 2 to 100 psi, 
each in absolute, gage, or differential as specified. 
Both types are regularly supplied in spdt snap­
action type.

Contact ratings are 5 amp or 10 amp at 30 v de 
or 115v ac. Normal ambient operating temperature 
range is —65 to 250 F. They are hermetically sealed.

Design provides high resistance to vibration and 
excellent overpressure protection.

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

CIRCLE 117 ON READER-SERVICE CARD FOR MORE INFORMATION

& Slip Ring Assemblies
BRUSH HOLDERS, CONTACT ASSEMBLIES, 
BRUSH ASSEMBLIES

USED EXTENSIVELY IN:
SERVOS • GUN-FIRE CONTROLS 
TELEMETERING • ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS • ROTATING 
JOINTS • DYNAMOTORS
Wide range of grades available for standard 
and special applications. Call on our 40 years of 
design experience to help solve your problems.

Light Compensator
For TV Cameras

This wide range auto­
matic light compensa­
tor ( ALC) electronically 
compensates for varia­
tions in video signal level 
caused by variations in 
illumination, thereby eli­
minating the need for

manual or remote resetting of the TV camera lens

OTHER GRAPHALLOY
PRODUCTS: Unique (ei|. 

fra*) »If--lubricating Bushing» 
and Bearing* (appllrable -450* 
to + 700*f, with expansion co­
efficient half that of »reel will not 
tone shaft at low temperature); 
Oil-free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes.

Graphite metallizing Corporation ;
1046 Nepperhan Ave. • YONKERS, NEW YORK 
L | Meow «end data on Graphalloy MUSHES and CONTACTS. 

□ Sand data on BUSHINGS.

NAME & TITLE

COMPANY

strebt 
CITY ZONE STATE

iris or control generator.
The ALC can automatically compensate for light 

variations as great as 150:1. The ALC is connected 
between the camera and its control generator. The 
ALC has four controls: Output Level, Video/Tar- 
get Ratio, Video AGC, and Power-Off.

Any variation in light intensity making for in­
creased video signal level electronically sets the 
automatic video gain circuit of the ALC into oper­
ation so as to keep the output signal level constant.

The cable from the camera plugs into the ALC 
input. A second short cable connects the ALC out­
put to the control generator.

Blonder-Tongue Laboratories, Inc., Dept. ED, 
526-536 North Avenue, Westfield, New Jersey.
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Ace can meet your 

requirements in quality 
1!

and delivery of I

NONLINEAR 
POTENTIOMETERS I
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.

Featuring I

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.

ACE ELECTRONICS ASSOCIATES, INC.
* trademark» applied for 

ACEPOT’ 
ACETRIM*

Dept. ED, 101 Dover St. * Somerville 44, Massachusetts
Telephone: MOnument 6-4804 • Engineering Representatives in Principal Cities
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YOU NEED

LIGHT-BEAM

GALVANOMETER

wherever

ecoi

mounted in exposed

ontinental

CIRCLE 124 ON READER-SERVICE CARD FOR *
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Will take 
25 G’s!

For full information 
please write or wire

Synchronous Dial Drives 
For Automatic X-Y Plotting

For Inquiries Concerning Employment 
Use ELECTRONIC DESIGN’S Home Reply Service

Then it’s time to face the facts. Just any insulated wire or 
cable won’t meet the test. But you can be sure that there’s 
a Continental heat-resistant wire or cable that will. And when 
you meet high operating temperatures combined with mois­
ture and corrosive vapor problems, the fact of the matter is 
ONE Continental wire that offers insulated advantages to 
meet your requirements all ways.

WALLINGFORD, CONNECTICUT • YORK, PENNSYLVANIA

ELECTRONIC DESIGN • January 1, 1957

Vacuum Transfer Relay 
For High Altitudes

ELECTRONIC INSTRUMENT INSULATED WIRE

600-3000 volt service. Sizes: 32 AWG to 6 AWG inclusive. 
CONSTRUCTION: stranded tinned copper, polyvinyl insulation 
with or without nylon jacket. Maximum operating tempera­
ture: 100°C.
CONFORMS TO: MIL-W-16878B
COLOR CODED: 1, 2, or 3 spiral stripes over polyvinyl 
insulation.

The Type JGF-RE2 sin­
gle pole double throw 
vacuum relay is designed 
for antenna transfer 

► switching applications in 
high altitude aircraft. It 
is a Type RE2 vacuum 
transfer relay that has 
been welded into a 
rugged gas-filled steel 
housing so that it can be 

locations. Ceramic bushings
FACT-FILLED CATALOG

NEW, COMPLETE CATALOG OF CONTINENTAL INSULATED 
WIRE AND CABLE AVAILABLE ON REQUEST. WRITE TODAY.

Here is a new series of light-beam gal­
vanometers that were developed to with­
stand the extremely severe conditions of 
shock and vibration encountered in field 
servicing and testing of jet aircraft.

Through unique folding of the light 
beam, great compactness is achieved 
while retaining sensitivity to the highest 
degree... equal to that of laboratory in­
struments!
These Howell Galvanometers feature 
excellent readability. They are readily 
adaptable to existing instruments. They 
are competitively priced.

SPECIFICATIONS:
Sensitivity to .105 microamperes per millimeter 
Resistances: 20, 100, 500 and 1000 ohms. Short 
period; high speed response. SIZE: ONLY 2.6" 
x 3.62" x 3.615" Sealed construction.

RUGGED* 
COMPACT 
SENSITIVE

and corona rings make possible 5 kv operating 
voltages at altitudes up to 50,000 feet.

Its continuous current rating at 24 mc is 10 amp 
rms and the relay will not be damaged if it is acci­
dentally switched “hot.” Vacuum dielectric and high 
temperature processing insure a contact resistance 
of less than 0.02 ohms.

Jennings Radio Mfg. Corp., Dept. ED, P.O. Box 
1278 San Jose, Calif.
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This new X-Y 
drive makes it pos- 
sible to use a two- 
axis plotter to obtain 

and pre- 

thus
Two sizes of drives 

are available, one 
for 4 in. and the other for 6 in. general radio gear- 
driven precision dials. In each size two speeds are 
offered, one 8 times the other. All models use syn- 
cfxronous motors. A power switch as well as a dis­
engaging control are provided, and manual setting 
of the dial can be made by means of a knob. This 
knob is mounted on one end of a potentiometer 
shaft which remains engaged with the dial. The 
potentiometer included in the X-Y dial drive is used 
with a source of de to provide a de voltage pro­
portional to the independent variable. The output 
characteristic as a de signal is used to drive the Y 
axis of the recording pen.

General Radio Co., Dept. ED, 275 Massachusetts 
Ave., Cambridge 39, Mass.
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HOWELL INSTRUMENT Company



(iiUeAMfc 'iudiuAyou don’t need a Cannon 
to shoot a B-B

in

lines, too,

you Waste money 
when you 

“over-specify”

Motor Driven Variacs
Can Be Ganged

Motor drives in a 
wide variety of 
speeds, suitable for 
servo work as well 
as for remote posi­
tioning applications, 
are offered for the 
Type W2 and W5 

variac autotransformers. Ganged variacs or single 
units can be supplied with motor drives in open or 
completely enclosed mountings.

Full-scale traverse rates of 4, 8, 16, 32, or 64 sec­
onds are available on all models, and a 2-second 
traverse can be had on the Type W2, W2G2, or 
W5 variacs.

The 2-second and 4-second drives are intended 
for servo operations and use a motor with low 
moment of inertia and high angular acceleration.

Medium-speed drives use this same motor with 
different gearing. Microswitch stops are always 
used on the 43 and 64-second drives but are op­
tional on the other models.

The gear reducer motor is attached to a mounting 
plate which in turn is ganged to the variac. Ball 
bearings are used on all the units.

General Radio Co., Dept. ED, 275 Massachusetts 
Ave., Cambridge 39, Mass.
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If you are sometimes unsure as to how much 
tolerance is required for your delay line appli­
cations, do not take chances on expensive “over­
specification".

Avoid the costly pitfalls of “over-specifica­
tion" of custom-designed delay lines by taking 
advantage of the engineering service and lab re­
ports offered by ESC. As pioneer manufacturers 
and specialists in this field, ESC offers complete 
follow-through on the equipment applications of 
fixed and variable delay lines. “You tell us the 
problem . . . we'll recommend the realistic and 
economical specifications for your delay line 
requirements.” The well-rounded equipment back­
ground of the ESC Engineering Staff makes this 
possible.

A lab report, submitted with the ESC pro­
totype, will include your submitted electrical 
requirements, photo-oscillograms, which indicate 
input and output pulse shape and output rise­
time; the test equipment used, and evaluation 
of the electrical characteristics of the prototype.

Write ESC for an informative catalog and 
complete information.

36 BERGEN BOULEVARD, PALISADES PARK, N. J.
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Pulse Rate Converters
For Tachometer Generators

The FR series 
converters 
measure the fre­
quency of tur­
bine flowmeter 
or tachometer 

generator signals, converting to a de signal propor­
tional to the frequency of the input. The converters 
are available in either relay rack or cabinet en­
closures.

Up to ten input channels for display on a single 
built-in indicator are available. Voltage output to 
operate electronic indicators, recorders, or control­
lers is included on all models. Input frequency 
range is 5 to 3000 cy.

Five internal calibration checking frequencies 
are provided. The linear and stable electronic cir­
cuit is free from effects due to input waveform or 
voltage, line voltage changes, or ambient temper­
ature changes.

The units are part of the company’s line of pulse 
rate converters for use with turbine flowmeters.

Waugh Engineering Co., Dept. ED, 7842 Burnet 
Ave., Van Nuys, Calif.

CIRCLE 128 ON READER-SERVICE CARD FOR MORE INFORMATION
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NOW

FOR

HEROUOK 
PRINTED 
WIRING

You are now offered the choice of TWO different printed- 
wiring methods: (1) The Aerovox exclusive Pressed Silver or 
(2) The Aerovox Etched Copper. Each has its particular field 
of applications.

Furthermore, Aerovox also offers a choice of different base 
materials, such as: Phenolic-paper Base, Phenolic Fabric, 
Epoxy Glass, Melamine Glass, Teflon Glass, Polystyrene and 
Methacrylite, each with certain characteristics for given 
usages.

PRESSED SILVER
Produced by a hot die-stamp process in which the conducting pattern 
is mechanically embossed in one or both sides of the selected base material. 
Does not rely on any adhesive agent for the bond between conductive and base 
materials. Pure silver conductors are partially imbedded in base support. Compared 
with copper, the silver is more resistant to oxidation, solders more readily, 
and provides superior electrical contact surface with greater resistance 
to wear, particularly for switching applications.

Produced by applying an etch-resistant pattern on to a metal foil, usually copper 
clad. Unprotected metal areas of printed pattern are then etched away leaving desired 
wiring pattern. The resistant enamels may be applied by (a) Direct photographic 
means, or (b) Screen printing. The former achieves maximum definition of lines 
held to close tolerances at relatively modest costs; the latter effects 
cost savings where extremely fine detail is of secondary importance.

PRINTED WIRING PRIMER...
Write on your business stationery for this practical guide 
on printed wiring. And let our printed wiring specialists 
collaborate on your particular applications.

SPECIAL PRODUCTS DIVISION
NEW BEDFORD, MASSACHUSETTS .. ' - ...... ... ... 

In Cnnwrfnt AHOVOX CANADA LTD., HamIHnn, On«.
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Nee
BLESMUI

stallceleration

THIS IS THE CENTER FOR

QUARTZ
See LENZ course

CABLES WIRESand

LENZ ELECTRIC MANUFACTURING CO.
1753 North Western Avenue

In Business Since 1904

( RCLtCIRCLE 131 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 134 ON READER-SERVICE CARD
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WRITE TODAY for the LENZ WIRE and CABLE CATALOG, 
containing detailed illustrations and valuable technical 
data on cable construction.

AMERSI1
comptât?, enc.

Rotary Servo Actuator
For Airborne Use

685 RAMSEY AVE., HILLSIDE 5, NEW JERSEY

Tell Your Engineer Associates About ELEC 
TRONIC DESIGN’S “Career’s Section.”

ELECTRONIC DESIGN • Januar

The D-9 permanent 
magnet type rotary 
servo actuator, for air­
borne applications, is 
designed for continuous 
operation at an output 
rating of 70 in-lbs at 
8.5 rpm. Theoretical ac-

Problems involving frequency, inductance and 
capacity can be solved with the calculaide fre­
quency computer which correlates, in one setting, 
the natural frequency and wave length of a circuit 
comprising a coil and condenser with the physical 
dimensions of the coil and the capacity of the con­
denser.

All answers are given at a single setting. 
Inductance values can be determined for widely 
varying physical dimensions of coils, such as high­
power transmitting coils or small single-layer re­
ceiver coils.

The computer’s range covers frequencies from 
400 kc to 300 me and wave lengths from 0.1 to 600 
meters. It handles condensers of capacity between 
1 and 1000 ppf and inductance values from 0.05 to 
1500 ph.

The device performs calculations with coils 
of various sizes and wires. Produced from three 
sheets of Vinylite plastic, all markings are heat- 
sealed into the plastic. It is 6-1/4 in. in diameter, 
and semi-flexible.

All scales appear on one side of the system. The 
computer also simplifies resonant circuit calcula­
tions.

American Hydromath Corp., Dept. ED, 25-20 
43rd Ave., Long Island City 1, N.Y.
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When critical purity is required for 
fused quartz and silica laboratory 
or production equipment, industrial 
specifications call for Amersil as the 
primary approved source.

In addition, a unique service is 
keyed to your requirements. Here, 
standard apparatus, crucibles, trays, 
cylindrical containers in a full range 
of sizes and tubing (up to 25" diam.) 
are available for early delivery.

Amersil engineers will be glad to 
assist in developing special equip­
ment to individual requirements. Your 
inquiry will receive prompt attention.

Whether for Electronic Control Equipment, Public Address 
or Inter-Com Systems, you'll want a cable that is just right 
for the job. Whatever your mechanical or electrical require­
ments, Lenz will meet them.
Organized in 1904, with a half century of wire and cable 
engineering experience behind us, we can help you select 
a standard cable from our catalog or supply you with cables 
built to meet your special requirements.
Send us your specifications! Remember, a Lenz Cable is a 
Quality Cable!

Computing Aid

For Resonant Circuits

40.000 radian set : and 
dynamic motor braking 
is incorporated. The 
unit has a weight of 1.9 

lbs, diameter of 3-5/16 in. and an overall length 
of 4-7/8 in. including the AN connector. Included 
are limit and centering switches and a potentiom­
eter for feedback of position information. The servo 
meets MIL-E-5272A and MIL-I-6181B.

The high power to wreight ratio of this actuator 
will find wide application in the airborne electro­
mechanical field-

White-Rodgers Co., Dept. ED, 4407 Cook St., 
St. Louis 13, Mo. *
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FUSED SILICA 

AND QUARTZ



r IMMEDIATE DELIVERY

r\ A POWER 
MX. SUPPLIES

TZ

V

OUTPUT

0-30 V.D.C 
5 Amps.

RIPPLE: Vi % at Maximum Load 
REGULATION: 1/10 Load, 34 5 V

Full Load; 30.0
RACK MODEL ...... KM75
BENCH MODEL (Illus I KM75B

Request Bulletin No. 93

OUTPUT 

0-30 V.D.C. 
10 Amps.

RIPPLE: 1 % at Maximum Load. 
REGULATION: 1/10 Load, 35 V.

Full load, 30 V.
RACK MODEL (Ulus ) KM81
BENCH MODEL KM81B

Request Bulletin No. 96

Digital Decade Counter 
Low Power Reliability

This counter, available 
in two models, the 369A 
and 369B, utilizes pre­
mium type tubes, con­
servative printed circuit 
design and few compo­
nents. Power require­
ments are 6.3 v ac at 1.2 
amps and 150-160 v de at 
7.5 ma. It will accept in­
put pulses at rates vary­
ing from 0 to 100,000 

counts per second while generating one pulse at the 
output for each 10 input pulses. The count is indi­
cated visually by means of neon lights on a low- 
glare numerical screen.

The model 369A has an octal base and analog 
staircase output. The model 369B has an eleven pin 
base and four-line code output.

Designed for use in an electronic digitizing sys­
tem. the counter can be used as replacement for 
the Brush BD-100 AN and BD-100 BN.

Franklin Electronics Inc., Dept. ED, E. 4th St., 
Bridgeport, Pa.

OUTPUT 

0-28 V.D.C 
20 Amps.

RIPPLE: 1 % at Maximum Load. 
REGULATION: 1/10 Load, 33 V.

Full Load. 28 V.
RACK MODEL (lllu* I KM88
BENCH MODEL ......KM88B

Request Bulletin No. 100
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DUAL OUTPUT I

RIPPLE: Less than 1 % 
REGULATION: 1/10 Load, 

Full Load, 

RACK MODEL 
BENCH MODEL (IllusJ

40 Amps. I
0-64 V.D.C. j

20 Amps. I

3Ó 5/73V.
32.0/64V.

KM95
KM95B

L Request Bulletin No. 103

UNFILTERED MODELS AVAILABLE
Request Bulletin No. 178

( RCLE 136 ON READER-SERVICE CARD

Precision Potentiometers 
Wire-Wound Subminiature

New Acepot 
sub - miniature 
precision wire­
wound potenti­
ometers have re­
sistance ranges 
from 10 ohms to 
250 K and the 
extremely fine 
linearity of ±0.3 per cent.

Only 1/2 in. x 1/2 in. in size, specifications of 
Acepots include: resistance range from 10 ohms to 
250 K standard; weight 1/4 oz; power 2 w for 60 C 
rise; extremely high resolution; ambient tempera­
ture —55 C to 150 C; case is one-piece precision 
machined aluminum; available in standard threaded 
bushing, servo or flush mountings, and ganged 
units.

All units are fully sealed, moisture-proofed, 
and anti-fungus treated; they meet applicable por­
tions of JAN specifications and MIL-E-5272A 
standards.

Designed for ultra-compact space and weight 
saving equipment. Extremely fine wire and special 
testing makes for precision units.

Ace Electronics Associates, Inc., Dept. ED, 103 
Dover St., Somerville, Mass.
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UNIQUE MORE THAN 25 YEARS AGO

WITHOUT EQUAL TODAY

...Groov-Pins, the original press fit design

Groov-Pins were used in this brake assembly of a 1929 
automobile to provide a positive locking press fit at 

three important shock and wear-absorbing points. 
Because their original design was fundamentally per­
fect, Groov-Pins are still used in essentially the same 
form today, in a wide variety of industrial applications.

These cylindrical metal pins (usually cold rolled steel) 
are cut from bar or coil stock. Longitudinal grooves 
are rolled or pressed into the body to deform the stock 
within controlled limits. When the Groov-Pin is forced 
into a hole of correct diameter, the constraining action 
of the wall causes the displaced material to flow back 
and make a locking fit within its elastic range.

Groov-Pins are assembled in straight drilled holes. No 
tapping, reaming, peening, or milling are required. 
They can be driven by hand hammer, air cylinder or 
hydraulic press.

Many prominent manufacturers are taking advantage 
of the opportunities Groov-Pins afford for substantial 
savings in manufacturing and maintenance costs, 
design simplification and customer satisfaction.

Send for sample* and descriptive folder.
Also manufacturers of Tap-Lok Inserts._____

GROOV-PIN CORPORATION
1125 Hendricks Causeway Ridgefield, New Jersey

Repreienfahve* in principal cititi throughout the U. S. A.
IN CANADA. Metal and Wood Fastening Devices Co., Valois, Montreal
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HIGHER EFFICIENCY H-F POWER TRANSFORMERS

PIG-TAILOR'

PATENT PENDING

CIRCLE 142 ON READER-SERVICE CARD FOR MORE INFORMATION

Cnlmgeo view 
AT TIP

plications as diverse as ultrasonic 
power generators and rectifier 
power packs operating from an air­
craft’s normal a-c supply. In the 
latter application, the low leakage 
field of Ferroxcube eliminates the 
need for external shielding — for 
further reduction in transformer 
size and weight.

Ferroxcube cores are designed 
and produced to specifications. Our 
engineering department offers a 
complete, prompt service to assist 
in the design of Ferroxcube cores 
for specific applications. Your in­
quiry will receive immediate 
attention. * ★ ★ ★ ★

Digital Counter 
Transistorized

SPIN-PIN"*

Write for illustrated, descriptive text on “PIG-TAILORING** to ED-IP

• • . • a revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBUES.

THIS IS A TYPICAL FEAAOXCUBE 
MAGNETIC CORE DESIGN

elude an automatic optimum resolution, bandpass 
input filter, continuously variable center frequency 
and sweep width controls, front end overload pro­
tection, a flat faced 5 in. cathode ray tube, and 
camera mount bezel.

Specifications include: frequency, 13.5 cy to 110 
kc; sweep width variable from 200 cy to 20 kc; 
resolution to 27 cy; a 60 db dynamic range; linear 
and 3 decade log voltage scale with a ± 1 db ac­
curacy, and a 500 uv to 500 v full scale input range.

It has special application in telemetering, air­
craft, filter, acoustic, and medical fields.

Probescope Co., Dept. ED, 44-05 30th Ave., Long 
Island City, N.Y.
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Smaller, lighter and less costly H-F 
power transformers of outstanding 
efficiency are being designed 
around Ferroxcube magnetic 
cores. The unique advantages of 
Ferroxcube are particularly 
marked in transformers required 
to handle up to 2 kilowatts of pow­
er in the frequency range from 2 
kilocycles to 2 megacycles.

Ferroxcube-cored transformers 
are being used successfully in ap-

Circle the appropriate key number or numbers 
in the shaded section of the Reader Service care 
you ordinarily use. Replies will automatically bt 
sent to the non-business address you write ir 

the space provided.
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A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague 
347 BRIDGE STREET • SAUGERTIES, NEW YORK
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Iii operation, the output of a suitable transducer 
is sent to flip-flops within the counter. When the de­
sired number is reached, these cause an output relay 
to function.

Unit is conservatively designed with transistors 
operating well below their maximum ratings. It is 
reliable and has low maintenance.

Nader Mfg. Co., Dept. ED, 2661 Myrtle Ave., 
Monrovia, Calif.
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Spectrum Analyzer 
0-100 Kc Band

A 0-100 kc wide­
band spectrum ana­

x* ‘ lyzer, Model SS-100,
* will give an instan-

[ J taneous fourier ana- 
41 # lysis of noise, vibra­

I tion and harmonics.
Special features in-

Extremely de­
pendable opera- 

■ tion is achieved

I » $ $ I by using tran‘ 
..................................sistors instead of 

vacuum tubes.
Small size and moderate: cost are obtained by em­
ploying printed circuit boards and modular con­
struction. Total power consumption of the counter 
is 2 w.

Counting frequency is 15,000 cps, with higher 
speed provided as a special. Input power is 60 cy, 
85 to 140 v, resolution is 10 psecs. Size is 4 in. high x 
11-5/8 in. wide x 9-1/8 in. deep. The counter can 
be preset anywhere from 1 to 500 for batch count-

YORK INDUSTRIES CORPORATIONBRUNO-NEW
DESIGNERS AND

The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures. Cuts. Bends. 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up —- No accessories —* Foot operated — I hour 
training time.

PIG-TAILORING provides:
1. Uniform component position 6. Individual cut and bend lengths.

2. Uniform marking exposure. 7. Better time/rate analysis.
3. Miniaturization spacing control. 8. Closer cost control

4. "S" leads for terminals. 9 Invaluable labor saving

5. *U” leads for printed circuits 10. Immediate cost recovery 1
PIG-TAILORING eliminates:

1. Diagonal cutters. 6 Broken leads.

2 long-nose pliers. 7. Short circuits from clippings.
3 Operator judgment. 8. 65% chassis handling.
4 90% operator training time. 9. Excessive lead tautness.
5 Broken components. 10. Haphazard assembly methods



Recording Potentiometer 
Two Pen Miniature Unit

A two pen, 11 in. 
recording potenti­
ometer designed for 
laboratory and field 
applications features 
a 3 speed selsyn 
motor chart drive 
which provides 1, 2, 

or 5 in. chart travel for 100 turns of the selsyn, or 
synchronous motor chart drives to provide standard 
chart speeds.

The recorder requires 17.4 by 9.9 in. panel spac­
ing and is 12.5 in. deep for mounting in a standard 
relay rack panel, or table top mounting.

Standard features include: 2-1/2 second pen 
speed with full scale travel on each pen; continuous 
electronic standardization of potentiometer bridge 
voltage; ranges of 10 mv or greater; 0.1 per cent 
sensitivity; 0.25 per cent accuracy; null balance 
system.

Externally connected amplifiers can be supplied 
for custom mounting. This model supplements a 
line of 5 inch miniature recorders.

Westronics, Inc., Dept. ED, 3605 McCart, Ft. 
Worth, Tex.
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H-V Power Supply 
Closely Regulated

This closely-regu­
lated, high-voltage 
power supply is de­
signed for use with 
high-voltage tubes. 
Output range is 400 
to 4000 v de, con­
tinuously variable 
without switching; 
current rating is 0 
to 100 ma. Regula­

tion for output voltage range of 2000 to 4000 v de 
is 0.1 per cent NL to FL; below 2000 v de the regu­
lation is 0.25 per cent NL to FL. For line voltage 
of 115 v ac ±8 per cent, the change in output 
voltage from 2000 to 4000 v de is 0.15 per cent. 
Below 2000 v de the change is 0.3 per cent. Ripple 
and internal noise are below 5 mv rms for any 
voltage or load.

Model 4K-100B is equipped with positive or 
negative grounding switch, and 3-turn Helipot for 
vernier adjustment of output voltage.

Designed for standard 19 in. relay rack panel 
mounting. The instrument is 19-1/4 in. high and 18 
in. deep.

Dressen-Barnes Corp., Dept. ED, 250 N. Vinedo 
Ave., Pasadena, Calif.
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THROUGH THESE LEADING PARTS DISTRIBUTORS
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Type 
CM-& 

(14 *<>»»•

Type 

CM-1 
IlwoHl,

JAMAICA, N. Y.
Norman Radio Dist. Inc.

JOHNSTOWN, PA.
Baker Radio Electric

JOPLIN, MISSOURI
Four State Radio Supply

KANSAS CITY, MO.
Burstein-Applebee Co.

LAFAYETTE, LA.
Ralphs Radio Electronic Supply

LANSING, MICH.
Offenhauer Co.

LOUISVILLLE, KY.
Sutcliffe Co.

MANSFIELD, OHIO
Wholesaling Inc.

MILWAUKEE, WIS.
Radio Farts Co., Inc.

MOUNTAIN SIDE, N. J.
Federated Purchaser

NEWTON, MASS.
Leonard Greene Shaw Co.

NEW YORK, N. Y.
Arrow Electronics Inc.

NEW YORK, N. Y.
Electronic Center

NORFOLK, VA.
Radio Equipment Co.

OAK PARK, ILL.
Melvin Electronics Inc.

OKLAHOMA CITY, OKLA.
Electronic Supply Co.

PASADENA, CALIF.
Electronic Supply Corp.

PHILADELPHIA, PA.
Almo Radio Co.

RICHMOND, VA.
Meridian Electronic Equip. Co.

SAGINAW, MICH.
Saginaw Distributors Inc.

ST. LOUIS, MO.
Van Sickle Radio Corp.

SCRANTON, PA.
Fred P. Pursell

SEATTLE, WASH.
Western Electronic Supply Co.

SPRINGFIELD, ILL.
Suter T. V. Supply Inc.

SPRINGFIELD, MASS.
Soundco Electronic Supply Co.

SYRACUSE, N. Y.
Morris Distributing Co., Inc.

TAMPA, FLA.
Thurow Distributors, Inc.

TRENTON, N. J.
The Dragon Co.

TULSA, OKLA.
S & S Radio Supply Co.

TUCSON, ARIZ.
Elliot Electronics Inc.

UTICA, N. Y.
Beacon Electronics

WASHINGTON, D. C.
Electronic Wholesalers Inc.

WATERBURY, CONN.
Bond Radio Supply

WICHITA, KAN.
Interstate Electronic Sup. Corp.

ALBANY, N. Y.
E. E. Taylor Co.

BALTIMORE, MD.
Kann-Ellert Electronics Inc.

BINGHAMTON, N. Y.
Morris Distributing Co. Inc.

BOSTON, MASS.
DeMambro Radio Supply

BUFFALO, N. Y.
Radio Equipment Corp.

CANTON, OHIO
Video Wholesale Inc.

CEDAR RAPIDS, IOWA
Gifford-Brown Inc.

CHICAGO. ILL.
Newark Electric Co.

CLEVELAND, OHIO
Pioneer Electronic Supply Co.

COLUMBUS, OHIO
Hughes-Peters Inc.

DALLAS, TEXAS
Wholesale Electronic Supply

DAYTON, OHIO
Srepco Inc.

DES MOINES, IOWA
Radio Trade Supply Co.

EL PASO, TEXAS
Midland Specialty 

HAGERSTOWN, MD.
Zimmerman Wholesalers

HARTFORD, CONN.
R. G. Sceli & Co., Inc.

INDIANAPOLIS, IND.
Rodefeld Co., Inc.

INGLEWOOD. CALIF.
Newark Electric Co.

Distributors’ Division 

STACKPOLE CARBON COMPANY 
26 Rittenhouse Place, Ardmore, Pa.

prontoi
Stackpole Resistors meet or surpass to­
day’s critical performance requirements 
including MIL-R-11A specifications.





Have you noticed 
the home reply form?

EXCLUSIVE

Junction Transistor 
For Audio Applications

The 2N206 is a junction transistor 
of the germanium pnp alloy type in­
tended for use in audio-frequency am­
plifier applications. It is designed to 
meet military requirements. The 
2N206 is hermetically sealed, utilizes 
a metal envelope with external insul­
ating coating, and has flexible leads 
which can be soldered or welded into 
the associated circuit. Temperature­
cycling and moisture-resistance tests 
are made on this type. In a common­
emitter type of circuit with base input, 
the 2N206 has a current transfer ratio 
of 47, a low-frequency power gain of 
46 db, a noise factor of 9 db, and a 
maximum collector dissipation of 75 
mw for an ambient temperature of 
25 C.

Radio Corp, of America, Semicon­
ductor Div., Dept. ED, Somerville, 
N.J.
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By Filtors, 
smallest and lightest 
hermetically sealed latching 
sub-miniature relays, 
magnetically held— 
no power drain— 
and electrically reset. 
2PDT, bPDT and 6PDT

High shock and vibration 
resistance.

Eig' 
for 12 
fron 
Th s 1 
inc'ud 
hire d 
produ 
voltag 
put ti 
pento< 
12AF( 
conve: 
a 9 pi 
odes : 
the 7 
rode c 
audio 
dium 
triode 
350 m 
v, 400 
types

Syh 
Dept. 
N.Y.

CIRi

Sharp-Cutoff Pentode 
Premium Type

The 5725 is a “premium” sharp-cut­
off pentode of the 7-pin miniature 
type intended particularly for use in 
gated amplifier circuits, delay circuits, 
gain-controlled amplifiers, and mixer 
circuits. Constructed to perform under 
conditions of shock and vibration, this 
premium tube, which is similar to the 
6AS6, is especially suited for use in 
mobile and aircraft equipment. The 
5725 includes separate base-pin ter­
minals for grid No. 1 and No. 3. Each 
of these grids has a sharp-cutoff char­
acteristic and can be used independ­
ently as a control electrode. A pure 
tungsten heater having high mechan­
ical strength gives long life under 
conditions of frequent “on-off” switch­
ing. Life tests are made with a mini­
mum bulb temperature of 165 C.

Radio Corp, of America, Tube Div., 
Dept. ED, Harrison, N.J.
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All made to 
MIL-R-25018 (USAF) 
and MIL-R-5757C.

Dry circuit relays available

Write for catalog

Leading manufacturers of 
hermetically sealed 
sub-miniature relays.

FILTORS, INC
Port Washington, 
Long Island, New York 
POrt Washington 7-3850
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IF Crystal Filter 
Sub-Miniature

of 75 
lire of

micon- 
erville,

This sub-miniature if crystal filter 
for 455 kc is designed to operate from 
high mu pentode (220 K ohms) to grid. 
The 9 kc wide pass band permits the 
use of this filter in practically any 
communications or highly selective 
receiver with good fidelity of opera-

kON

, HI AH KLIN 2 >m
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led to
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depend­
A pure 
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12 Volt Tubes 
High Current

Eight receiving tubes are tailored 
for 12 v plate supply operation directly 
fro n an automobile storage battery. 
Th s line for auto radio complements 
incudes the Type 12J8, a 9 pin minia­
ture detector-driver tube designed to 
produce high current at low plate 
voltage for power coupling to the out­
put transistor; the 7 pin miniature 
pentode RF amplifiers 12AC6 and 
12AF6; the 7 pin miniature penta-grid 
converter 12AD6; the multi-unit 12F8, 
a 9 pin miniature containing two di­
odes and a remote cut-off pentode; 
the 7 pin miniature space charge tet­
rode driver 12K5; the 9 pin miniature 
audio amplifier 12AE6 and the me­
dium mu 9 pin miniature double 
triode 12U7. Type 12J8 has a 12.6 v, 
150 ma heater. Type 12K5 has a 12.6 

। v, 400 ma heater. The remaining six 
ypes have 12.6 v, 150 ma heaters.

Sylvania Electric Products, Inc., 
। Dept. ED, 1740 B way, New York 19,

The pass band is smooth and monot­
onic and the filter contains no spurious 
responses that could permit the pas­
sage of other channels, images or har­
monics. The insertion loss is 12 db and 
the attenuation is 50 db at a band 
width of less than 20 kc. Size is 15/16 
x 1-5/16 x 2-1/4 in. high, weight is 
1-1/4 ounces. Designed to meet appli­
cable portion of MIL-T-27 and other 
Government specifications. The No. 
ST'976 filter can be inserted in any 
interstage circuit with no circuit mod­
ification necessary.

Burnell & Co. Inc., Dept. ED, 5 
Warburton Ave., Yonkers, N.Y.
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wide temperature rangeover



USE ‘DIAMOND H’

SERIES R RELAYS

Where the temperature hits 200°C
where aor drops to

length of 2-1/8 and

lord Aven

Transistor Socket

modern idea that eliminates

COMPUTER CONTROL COMPANY, ine
Wellesley 57, Massachusetts92 Broad Street
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pie and easy to use; up to 
cables can be wrapped

follows : flat spring-steel

chron 
Sweep

to ±1 
freque 
quenc 
eral-p 
quate 
pedan

Nyloclips fill the bill completely on all applications 
requiring light, self-insulating cable clamps Sev. 
enty per cent lighter in weight than comparable 
metal clamps. Smooth, non-abrasive surfaces; 
rounded edges will not chafe conductors or cause 
grounds or aborts. Insulating properties reduce 
failures caused by groundsand shorts. Insoluble in 
common solvents, alkalies, dilute mineral acids 
and most organic acids. Retains strength nt tem­
peratures up to 300' F, (150° C.), and is unaf­
fected by petroleum oils and greases, lubricants, 
hydraulic fluids, lactic acid and photographic solu­
tions. Good for —60° F. to 300° F.
SAMSUS of thote Bvrndy Nyloclips will bo sent you without 

cod upon your writton request
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clamp, all are equipped

This multi - purpose 
socket may be used for 
3 pin transistors with in­
line pins or with pins on 
a 0.200 in. diameter pin 
circle, accommodating 
triangular pin configura­
tion, eliminating the 
need for stocking differ­
ent types of sockets. The 
insulator body is made 
of low loss mica-filled 
phenolic, type MFE, in 
accordance with MIL-

clamping capacity of 0 in. to 5/32 in.; spring grip 
clamp is 2-5/8 in. long with a clamping capacity 
of 0 in. to 5/16 in.; spring wire clamps available 
from 3-1/4 in. to 4-3/8 in. long, with a clamping 
capacity of 0 in. to 1-3/4 in.

These clamps are particularly useful for dipping, 
flange work, edge work, bench, or wall use.

Wedgelock Corp., Dept. ED, 5446 Satsuma Ave., 
No. Hollywood, Calif.
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pre-formed-moulded 
NYLOCLIPS

A.W.FABER-CASTf££
PENCIL CO., INC. NEWARK 3, N. J.

exception of conveyor 
with rubber jaws.

Specifications are as 
clamp has an over-all

f Engineering in 
Action depends on 

CASTELL

hours of tedious work. It is ideal for both proto­
type and production construction. Standard ma­
terial is white polyethylene. Immediate delivery 
through your local distributor. Write its for free 
sample and complete information.

Manufacturers in in­
dustries such as aircraft 
and electronics can use 

\ \ fy-r these clamps to replace
\ \ screws and bolts ordinar-
\ \ fly used for holding ma-
\ \ terials in position during
v  ................................. assembly or processing. 

There are 4 types: flat spring-steel clamp with cam 
lever lock; spring grip clamp (clothes pin type); 
spring wire clamp with cam lever lock and the 
conveyor clamp with 3 prong saw-tooth steel jaws 
(stationary or swivel) with cam lever lock. With the

»55 )3th S

CIRCLE

meets MIL-ST D-2Í2 and

NAVORD OSTD

fi00-7-3.02.29(int.)

P-14. Contacts are beryllium copper, gold plated 
over silver plate to pass the 48 hour salt spray test 
per QQ-M-151a, and afford excellent contact re­
sistance values.

Sockets are available for mounting with flat 
saddle or mounting ring in standard wiring appli­
cations, or in stand-off type for use in printed wiring 
applications.

Current rating is 1 amp, withstanding voltage is 
1200 v nns at sea level. Insulation resistance is 1000 
Megohms minimum.

Elco Corp., Dept. ED, “M” St. below Erie Ave., 
Philadelphia 24, Pa.
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dry circuit is downright arid ... or 
a power circuit employs 10 amperes (or even 20 amps for a 
short life need) ... your best bet for reliability is a “Diamond 
H” Series R miniature, hermetically sealed, aircraft type relay. 
Their shock and vibration resistance you may take for granted.

Variations on the basic 4 PDT Series R relay perform out­
standingly over such a broad area that they are frequently used 
to do many different types of jobs in a given application, with 
resultant savings in spare part inventories. The range of possi­
ble characteristics covers:

Various brackets of vibration resistance from 10 to 2.000 
cps, coil resistances from 1 to 50,000 ohms, operational shock 
resistances of 30, 40, or over 50 “G”; mechanical shock resist­
ance to 1,000 “G”, contact capacities from 350 V., D.C., 400 
MA, to 10 A., at 30 V., D.C., as well as signal circuits.

For complete information send for a copy of Bulletin R-250.

THE HART MANUFACTURING COMPANY 
210 Bartholomew Avenue, Hartford, Conn.
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inexpensive; one size answers 
all your needs

holds wires together tightly but 
allows flexibility for forming 
cable

provides excellent insulation 
and protection over entire 
cable length

easily unwound to allow wires 
to be added, taken out, or re­
located•patent pending, trademark 

property of 3C
New SPIRAP is a

ira—u Cowot, a Twin, CenWa • Otoer Ftoortw: Haw Vdvtc, Calli, Taranto • Salarti PtiHlp« Sxpert Q«,| 
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Industrial Clamp 

Fast Operating

LOCKTITE Holder and Imported CASTELL Lead
Castell Locktite Holders, armed with long sticks of 
graphite-saturated .mported Castell 9030 lead, are used 
in practically every engineering and design office. Busy 

Pros are keen about Locktite because it has a gun­
rifled clutch that holds the lead like the jaws of a bull 
dog. preventing slipping or turning. They are keen about 

imported 9030 Castell lead, because it is identical to 
lead which made Castell uood pencil world famous.

Have you seen Locktite 9800. with the patent-pending 
Degree Indicator. A turn of a brass collar indicates the 
degree in use. Pick one up from your Dealer today. I

275

refill leA

NEW!
L drastically reduces time
1 and work of cable wrapping
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with choice of

Road, Waterbury 20, Conn
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265 Main Street, Bartlett, Illinois (Chicago Suburb)
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High-speed control for 
high-speed missiles

900 to 
2,000 

Mc
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For the Latest News in Employment Oppor 
tunities, See ELECTRONIC DESIGN’S “Career’: 

Section” Every Issue.

TYPICAL CHARACTERISTICS
Temperature range: —55°C to 100®C
Operating shock: 30G; 11 milliseconds duration
Vibration: 10-55 cps (see below, Mounting); 10 G
Contact ratings: up to 35v, 45 microamperes
Stray contact capacitance: less than 15 mmfd
Pull-in time (including bounce):

as low as 200 microseconds
Drop-out time: 300 microseconds
Life: Billions of operations
Mounting: Octal tube eocket; others available, including 

types for vibration to 2000 cps.

Broed Avenue el Linden, Ridgefield, N. J. NEW YORK AREA 920 S. Michigan Ave. CHICAGO S 

1150 York Road. Abington. Pa PHILADELPHIA

»55 13th St.. Silver Spring. Md. WASHINGTON, D. C. 1000 N. Seward St. LOS ANGELES 3« 
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Nowadays, target, aircraft, and missile speeds are too 
fast for human reactions. Automatic equipment makes 
ready, radar eyes take aim and a computer pulls the trigger.

Replacing men with machines on the firing line gives us 
a better chance for an interceptor kill or successful missile 
shot. And, today, we can’t afford to miss. That’s why relia­
bility of every component is so important in modem fire 
control gear. And reliability is the main reason engineers 
— like those designing Northrop Aircraft’s Snark missile 
(above)—so often pick Bristol’s® Syncroverter® High- 
Speed relays (or the very similar Syncroverter chopper).

These high-speed relays have a normal life of billions of 
operations in dry circuit applications. They’re available in 
SPDT and DPDT models with the typical characteristics 
listed below and in many variations.

And, of course, many critical applications other than fire 
control —such as air-to-ground telemetering, analog and 
digital computers, aircraft or missile navigation equipment, 
carrier current switching—can benefit from the outstanding 
reliability of Bristol’s Syncroverter line. Write for complete 
technical data today. The Bristol Company, 151 Bristol

Miniature Slip Clutch
Adjustable Torque

A These miniature
M slip clutches are
JjE manufactured in 48,
1 64, 72, 80, 96 and

120 diametral pitch, 
I ranging from 0.750

in. thru 1.500 in.
Lm pitch diameter- The
A overall is 0.562 in.

Delivers 200 mw into 50-ohm load . . . direct-reading 
to ±1% with precision slow-motion drive . . . warm-up 
frequency drift 0.1% . . . sine, square-wave pulse or fre­
quency-variation modulation can be applied ... for gen­
eral-purpose laboratory use with power and shielding ade­
quate for driving bridges, slotted lines and other im­
pedance-measuring equipment.

This Oscillator can be sweep-driven with G-R Syn­
chronous Dial and X-Y Dial Drives or with the G-R 
Sweep Drive. Several Unit Power Supplies are available.

Type 1218-A UHF Oscillator: $465.00

GENERAL RADIO Company

RnlxTilL FINE PRECISION INSTRUMENTS
Ulli V I Ufa FOR OVER 67 YEARS
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0.1250 or 0.1875 bore.
The center member is 303 stainless steel, clutch 

plate is oilite bronze, selected gear is 303 stainless 
steel and clamp is 303 stainless steel with 2-56 
socket head cap screw.

Torque setting is attained through the use of an 
adjustable threaded locking clamp, which can be 
set to any desired torque reading. All units are 
manufactured to Precision Class I tolerance.

These items have been added to the E-88 Dynaco 
Precision Stock Gear Catalog, available for addi­
tional information.

Dynamic Gear Co., Inc., Dept. ED, 20 Merrick 
Rd., Amityville, N.Y.

SET /
CfDEtAf L Gr \ 
fAUTOMATION

... See How Seiko System' 
Saves 80 to 90% Operational Time!
A new Setko movie on hopper feeding 
of headless set screws "demonstrates” an 
exciting approach to assembly automa­
tion. This 12 minute, 16-mm color film 
previews the opportunities for automa­

tion in inserting and driving headless set screws as 
small as #2 (.086" x Vi").
Users of this revolutionary new system report cuts in 
operational time of 80% to 90% . . . elimination of 
floor waste . . . drastic reduction in floor area.
Setko innovations include application of air feed, micro­
switches and photo-electric cells. The Setko system is 
adaptable to individual requirements including vertical 
or horizontal feeding, semi-automatic or full automatic 
work feeding, installation on rotary indexing work 
tables, drill presses, vertical tapping machines, etc.

FREE DEMONSTRATION!
This new film is available for a "demonstration” in your plant 
or office. There’s no obligation involved. For information 

about the film, or for a free copy 
of Catalog 21 which describes the 
Setko System, write direct.

* Pat. Pend.

Ferrite Yoke Cores 
For TV Picture Tubes

This ferrite 
“full-round” de-

■ oo,

for use TV pic- 
lure tube assem- 
hlies is pressed as 

UK a per-

'W—Ä si i lion and Viren
larity. It is then 

cracked ”
two halves for 

later assembly over deflection coils and fitting to the 
tube. Inner and outer surfaces are always perfectly 
concentric and parallel. The result is better con­
vergence, greater color purity, and reduced as­
sembly time.

The “full-round” cores, designated as the T series, 
interchange with the Q quarter-round series.

The mated halves are shipped held together to 
avoid position damage in transit.

Allen-Bradley Co., Dept. ED, 136 W. Greenfield 
Ave., Milwaukee 4, Wise.
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HIGH TEMPERATURE
350C CHARACTERISTIC

RHEOSTATS
RESISTORS
RELAYS
TAP SWITCHES
TANTALUM CAPACITORS

350C CHARACTERISTIC

HIGH INSULATION RESISTANCE

VALUES Pressure Sensitive

Rubberized Fiber

in Sheets or Pads

Corotex is a liner of rubberized

MIL-C-7769.
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load Isolator

12.4 to 18 K Me

insertion loss 0.5 db.
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RESISTORS

offers to ONLY
complete line of

to meet MIL-R-26C
characteristics

HIGH TEMPERATURE

Even including resistors
wound with the finest
wire size (.00175)

The Ohmite resistor types shown in the
table above can withstand a continuous
operating temperature of 350C—the high
temperature requirement of MIL-R-26G.
Char. "V." These resistors also meet Charao
tenarie G.” The new Char. "Y” combino
all requirements of Char. "V and ’G" plua 
extremely high insulation reristance at the
end of the moisture -resistance test. I nder
«11 three Char., ”V Y "and G.Ohmite
resistors have to satisfy severe moisture-re-
«¡stance tests, thermal shock tests, vibration
tests, and many others. The Ohmite line oi
wire-wound resistors is the most extensive
available in the industry

r

TAB- 
TERMINAL

TYPE
Characteristics 

V and G

Style 

RW-29 
. RW-30 

RW-31 
RW-32 

i RW-33 
RW-35 

1 RW-36
I RW-37 
1 RW-38
I RW-47

Over-all
Length Diameter

i yr %*
1* 19/32’

1%* 19/32*
2’ 19/32’
3* 19/32’
4’ 29/32’
4* 1-5/16*
6* 1-5/16*
8* 1-5/16*

10%* 1-5/16*

•Walt!

8
8

10

18
38
54
78

110 
145

ttWafh 

11 
11 
14 
17 
26 
55 
78

113 
159 
210

TAB­
TERMINAL

TYPE
Characteristic 

I

B Style 

■ RW-30 
■ RW-33 
F RW-37 
' RW-47

Over-all
Length Diameter 

1’ 19/32* 
3* 19/32*
6* 1-5/16* 

10%* 1-5/16*

tWatts 

11 
26 

113 
210

FLAT TAB- 1 
TERMINAL

TYPE
(Stack Mounting) 

Characteristics

V and G

k Style
B RW-20
■ RW-21
■ RW-22
■ RW-23
I RW-24

Width and 
Over-all Thickness 

Length of Core 

2%’ 
3’A’ 1-3/16* 
4 yr *

6' ’A’
7’A*

♦Watts

15
22
37
47
63

ttWatt»
21
31
53
68
91

AXIAL- 
TERMINAL

TYPE ।
Characteristics 1

V and G 1

Style 
' RW-55

RW-56
RW-57
RW-58
RW-59

♦Watts free 
f Watts free 

^^^Matts

Length of
Core** Diameter

1%* 15/32’
2* 15/32*
T 5/16*

1%* 11/32* 
%* 3/16*

air MIL Characteristic "G." 
air MIL Characteristic "Y." 
air MIL Characteristic "V."

*Watts

5
10

5
8
2.5

*♦!-%’

ftWatts 
7 

14 
6.5 

11 
3

wire leads.

____________ J

- — — 9H| _ ■ 
---111 ""

A broad-band Uniline load isolate
the Model KU-143, covers a fre
quency range of 12.4 to 18.0 K me,
over which VSWR is less than 1.10,

Load isolation is 20 db at band cen-
ter, 13 db at band edges. Power rating
is 100 w average, 100 kw peak. Wave­
guide is RG91/U (.702 in. x .391 in.).
Flanges are UG419/U.

Cascade Research Corp., Dept. ED,
53 Victory Lane, Los Gatos, Calif.

fiber, vulcanized into sheets or pads
and die-cut into shapes to fit product
contours, providing protection for pre-
cision parts, electronic tubes, against
breakage or damage during shipment.

It is a highly resilient, lightweight
fiber of uniform consistency, offering
the advantages of being dust-free,
non-abrasive to moisture and fungus,
and non-corrosive to metal. It meets
Military Specs MIL-P-6064A and

Greenwood Packaging Supply Co
Dept. ED, 859 Summer Ave., Newark
4, N.J.

ALL RLSISTANCi

ALL-WELDED
CONSTRUCTION

OHMITE MANUFACTURING COMPANY. 3643 Howard Street, Skokie, Illinois

Transparent Labels

Printed on acetate, these transparent
pressure sensitive labels are being
used to save time in making changes
on vellums used for blue prints an* I
engineering drawings and for the
quick addition of other information.

The transparent labels are furnished
plain or printed to provide ruled or
columnar data. They can be drawn
on, written on or typewritten on.
Once affixed to a vellum, they stay
firmly in place for any required num-
ber of printing operations.

Archer Label Co., Dept. ED, 783
Kohler St., Los Angeles 21, Calif.

CIRCLE 173 ON READER-SERVICE CARD
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Vibration Mount 

For Airborne EquipmentNew
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application. The mount’s

A series of 210-type 
Class A vibration mounts 
for airborne electronic 
equipment meet the re­
quirements of MIL-C- 
172B. These Class A 
mounts are designed in 
three separate load 
ranges, from 2-1/2 to 5, 
5 to 10, and 10 to 20 lbs, 
which gives them wide 
design is basically the

Belleville spring type, consisting of two load-carry­
ing springs, a circular coil spring and two wire 
mesh pads.

It has a natural frequency of 10 cps and a mag­
nification factor of 1-1/2 at resonance. Of all-metal 
construction, these mounts weigh 3-1/2 ozs, and are 
the captivated type. They are available with short 
or long studs.

Ninety percent of the electric gear now on air­
craft can be isolated with one or more of the 
mounts in this series, it is claimed.

T. R. Finn & Co., Inc., Electronic Div., Dept. ED, 
200 Central Ave., Hawthorne, N.J.
CIRCLE 176 ON READER-SERVICE CARD FOR MORE INFORMATION

A rhodium plating process that 
produces *Compressively 
Stressed deposits . . . devel­
oped specifically for industrial 
applications. RHODEX will 
materially increase the fatigue 
resistance of the metal over 
which it is deposited.

* Patent Pending

SEI-REX CORPORATION
Precious Metals Divitlon

155 Manchester Place • Newark 4, N. J.

Please rush descriptive literature and 

technical data on Sei-Rex RHODEX (Com­
pressively Stressed Rhodium.) ED-1

NAME_____________________________________

COMPANY________________________________

ADDRESS_________________________________

CITY______________________________________

ZONE STATE______________________

Linear Scale Ammeters 
For 3-Phase 400 cps

The dial 
markings on 
these linear 
scale ammeters 
are evenly 
spaced, and the 
deflection of the 
needle is di­

rectly proportional to the amperage. The standard 
model is designed for use on a 200/115 v, 3-phase, 
400 cps system.

The ammeter is supplied with a transformer that 
converts ac current to the 5 ma level. As its primary, 
the transformer uses a generator-output bus bar or 
other current conductor.

Accuracy is ±2 per cent, volt-ampere consump­
tion is less than 0.05 va at full scale deflection, 
breakdown potential is 2000 v and overload capacity 
300 per cent. The meter range is from 0 to 115 
amperes.

The fluorescent luminescent dial markings are 
visible from all angles with no distortions or 
shadows.

Helipot Corp., Dept. ED, Newport Beach, Calif. 
CIRCLE 177 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 175 ON READER-SERVICE CARD
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Designed for versatility- 
Built for long life...

JWacro
SWITCH

COM,

Model C-11008 
Actual Size ct c2.

CIRCUIT DIAGRAM

Tested up to 40 million 
actuations without failure!

An important addition to the well-known Aero line is this 
new split contact snap-action micro switch. It features high 
capacity—up to % hp, and dual circuitry—five terminals. 
In this design, the rugged, time-proven Aero rolling spring 
snap-action principle is utilized to assure long life and 
precision performance.

The Model C-11008 shown above is a normally closed 
switch. However, the double-throw arrangement in the 
diagram can control two single pole single throw circuits 
or can be used for double make or break in a single circuit. 
It’s rated at 15 amps and is available with pin plunger or 
with various leaf and roll leaf bracket actuators to suit 
your individual application.
If you’re looking for a way to improve your product’s 
performance and to lower your costs, more than likely this 
new Aero switch or one of Aero’s many other designs is 
just what you need. We’ll be glad to send descriptive 
literature—without obligation.

SWITCH DIVISION
Columbus 16, Ohio 

Plant« at Columbus and Hillsboro 

REPRESENTATIVES IN PRINCIPAL CITIES
CIRCLE 17« ON READER-SERVICE CARD FOR MORE INFORMATION



THE *20,000 DELAY
For want of a simple nameplate, the Automatic Temperature Control 
Co., Philadelphia, had to hold up shipment of $20,000 in control 

equipment.

Now, a portable Engravograph (size of a typewriter) makes individual 
nameplates on the premises. Cost, per label, less than 50<—with 

unskilled labor.

WRITE FOR LITERATURE DEPT. IM-88

Ill'll Il f T III f N Engraving Machine Corp

I3 I» ÜR.»»r».ly PI . Nf.ìork 3 N Y

CIRCLE 181 ON READER-SERVICE CARD FOR MORE INFORMATION

Grid-Controlled Indicator Tube 

Monitors Transistor Circuits

L

KP-125, 
Actual Size

The KP-125 is a subminiature, grid- 
controlled indicator tube which operates 
with small signal voltages and negligible 
current. A gas-filled triode of the glow­
discharge type, the KP-125 provides a 
visual glow which may be viewed end- 
on or from the side. Both the filament 
(very low drain hearing aid type) and 
the anode may be operated from the AC 
line and consume power in the milliwatts 
region. The tube glows with 0 volts on 
the grid and extinguishes with —3 volts 
on the grid. Flying leads are provided 
for direct soldering into circuits, such 
as on printed boards. The characteristics 
of the KP-125 make it useful in com­
puter transistor circuits as an indicator 
of current conditions which does not 
load the circuit under test. Additionally 
it serves as an indicator for monitor 
service in remote control panels. For de­
tails on this and other special purpose 
electron tubes, write:

KIP ELECTRONICS CORPORATION
Dept. E, Stamford, Connecticut

CIRCLE 182 ON READER-SERVICE CARD FOR MORE INFORMATION

Photometer

Photomultiplier Type
Combining high 

sensitivity, accuracy, 
and low drift, the 
Model PH-200 pho­
tometer is capable 
of utilizing the max­
imum performance 
characteristics of 
any commercially 
available photomul­
tiplier or photoelec­
tric tube. Incorpo­

rating a highly-regulated electronic power supply, 
the instrument is completely self-contained and 
portable.

Provision is made for separate zero and dark­
current adjustments as well as both decade and con­
tinuously variable sensitivity controls, and for 
oscilloscope and graphic recorder readout. The in­
strument is 10 in. high, 7-1/2 in. wide, 9 in. deep 
and weighs 12 lbs.

The instrument is supplied with tube base, tube 
holder, connecting cables, and one type 931-A 
photomultiplier tube.

El Dorado Electronics Co., Dept. ED, 1401 
Middle Harbor Rd., Oakland, Calif.

CIRCLE 183 ON READER-SERVICE CARD FOR MORE INFORMATION

Radiation Monitor
Alpha-Beta-Gamma

An all - purpose
liCF^^ labor dorx radiation

■ detection monitor is
1 1SHHB designed lor use in 
n detecting alpha,

beta (including Car- 
bon 14 and sujphur

■iBKX —i 35), and gamma ra­
diation dosage, leak­

age, accidental spillage, and contamination.
This lightweight unit can operate 24 hours a day, 

and can be pre-set to sound a loud warning alarm 
and flash a light at a predetermined level of radio­
activity.

It operates from either 110 v ac, current, or as 
a portable unit from batteries; reads up to 50,000 
cpm; and weighs just 6 lbs. It is provided with 25 
feet cable.

The instrument is available in sloping front con­
sole (420A), and in a watertight aluminum suitcase 
(420B).

An additional cable is available for using the 
lightweight unit anywhere in the laboratory.

Universal Atomics Corp., Dept. ED, 143 E. 49 
St., New York 17, N.Y.

CIRCLE 184 ON READER-SERVICE CARD FOR MORE INFORMATION

Circle 
in tue 
you or 
sen* ti

Frequent time adjustments are no problem with the dial head 
available on AGASTAT ‘ ’ 1time/deiay/relays. They provide a com­
plete range of adjustment with 1 revolution of the dial. Dial 
markings permit easy calibration for accurate adjustment. And 
you can spot each of the 4 timing ranges quickly because they 
are color coded: blue from 30 seconds to 15 minutes; red from 
10 seconds to 2 minutes; yellow from 0.1 to 10 seconds; white
from 0.1 to 3 seconds.

Like all AGASTAT relays, units with dial heads are sole­
noid actuated, pneumatically timed. Each model is available 
with either dial head or needle valve adjustment. Where fre­
quent readjustment of timing is necessary, dial head adjustment 
should be specified. For bulletin on all popular AGASTAT time 
delay relays, write to: Dept. A28-124.

AGA Elastic Stop Nut Corporation 
of America

DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 
J Pioneer» in pneumatic timing

CIRCLE 185 ON READER-SERVICE CARD FOR MORE INFORMATION

ALLIEDthe world's largest supplier 

of ELECTRON TUBES for industry

ALL BRANDS 
IN STOCK

AMPEREX 
EIMAC 

GE
ELECTRONS, INC.

RCA 
RAYTHEON 
SYLVANIA 

TAYLOR 
TUNGSOL 

WESTINGHOUSE 
and others
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Immediate delivery from stock 
saves you time, effort and money

At allied, we constantly stock 
for quick shipment the world’s 
largest inventory of special­
purpose electron tubes. We 
specialize in supplying the 
electron tube needs of industry, 
broadcast stations, laboratories, 
schools and government. Save 
time, effort and money on your 
electron tube orders—phone, wire 
or write us anytime for expert, 
immediate shipment from stock.

CIRCLE

ALL TYPES 
IN STOCK

Power 
Transmitting 

Rectifier
Phototube 
Radiation 

Sub-Miniature 
Oscillograph 

Ignitron

Refer to your ALLIED 

Catalog for everything 

in electronic supplies. 
Copies of our latest 

356-page 1957 edition 

are available FREE on 

request.

instan

such i 
By us 
check

Thyratroniiiyiwiivu F R

Image Orthicon J |
Klystron 7 ’

k and all others f

1Í If *

ALLIED RADIO
100 N. Western Ave. 

Dept. 69-A-7, Chicago 80, HI.

EVERYTHING IN ELECTRONICS fROM ONE DEPENDABLE SOURCE
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417 AGOSTINO RO..P 0. BOX 281, SAN GABRIEL, CAUF. 
Telephone: ATIantic 7-7942

CIRCLE 190 ON READER-SERVICE CARD FOR MORE INFORMATION

NAMB

JOB FUNCTION

COMPANY

ADDRESS

*BTATB

giri Ie the appropriate key number or numbers 
in tue shaded section of the Reader Service card 
you ordinarily use. Replies will automatically be 
sen? to the non-business address you write in 

the space provided.

Moisture Monitor
For Gaseous Mixtures

A portable instru­
ment for accurately 
measuring minute 
quantities of mois­
ture in gaseous mix­
tures, the Type 26- 
301 moisture moni­
tor, will measure 
water content accu­

rately down to one ppm, and permit precise meter 
readings over the full-scale range of 0 to 1000 ppm 
by means of a 5-step attenuator. The output of the 
analyzer can be telemetered to a remote recorder 
for monitoring or control.

An electrolysis cell in the instrument continuously 
absorbs and electrolyzes all water present in a sam­
ple stream. Sample flow, at temperatures up to 100 
C and pressures of 5 to 100 psig, is precisely con­
trolled at a selectable flow rate of about 100 cc/min. 
Adjustable output voltage to recorder is 10 to 110 
mv full-scale.

The unit is 7-1/2 in. wide, 6 in. high, and 10 in. 
deep, weighs 15 lbs.

The electrolytic cell is removed through the front 
panel. Adjustment is provided for remote recorder 
calibration.

Consolidated Electrodynamics Corp., Dept. ED, 
500 N. Sierra Madre Villa, Pasadena, Calif.
CIRCLE 188 ON READER-SERVICE CARD FOR MORE INFORMATION

MULTISCOPES MEET THE PROBLEM
By use of Tinker & Rasor Multiscopes it is now possible to 
rack mount oscilloscope indicating units more compactly 
than heretofore. Rack mounting achieves neatness, efficiency 
and greater convenience with oscilloscope tubes grouped for 
instant observation of trace variations. You may order Multi­
scope indicating units (without sweep wave forms) in 1, 
2 or 4 tube multiples compactly mounted in a standard 
19-inch rack panel fully supported from the panel face. If 
you would like further information on Multiscopes and 
applications — Write for data sheets to —

CIRCLE 191 ON READER-SERVICE CARD FOR MORE INFORMATION

A MIGHTY MITE FOR FREQUENCY MEASUREMENT
MINIATURE. SEALED TYPE FRAHM«
RESONANT REED FREQUENCY METER j

Flashlight
Continuity Tester

This 
spotlight 
circuit

combination 
electrical 

continuity
tester, No. 1618CT, is 
an industrial flash­
light with built-in 
jack. The test leads 
use plug and clips for 

instant attachment. This tester, which works 
through a three volt battery supply has many uses, 
>uch as checking wiring, controls, circuits or fuses. 
By using two testers in a series, it is possible *to 
check wiring or controls and cables of a reasonable 
length (approximately 1000 ft 18 gauge copper 
tinned wire to 5000 ft 12 gauge copper tinned wire), 
it two different places, or where two men cannot 
see or hear each other.

Bright Star Industries, Inc., Dept. ED, 600 Getty 
Ave., Clifton, N.J.
C>RC E 189 ON READER-SERVICE CARD FOR MORE INFORMATION
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Hermetically sealed construction makes 
the Frahm Miniature Frequency Meter 
practically indestructible and foolproof in 
conditions of heavy moisture or fine dust. 
Design engineers who try Frahm Sealed 
Type Frequency Meters specify them

repeatedly for land, sea and airborne 
equipment because they withstand dirt, 
fungus attack, humidity and other 
destructive atmospheric conditions. 
The "miniature” is available in 
2^" and 3^" sizes. WRITE FOR 
BULLETIN 32P2-ED.

ALSO AVAILABLE 
IN STANDARD OR SPECIAL MODELS 
FOR PANELBOARD OR PORTABLE USE 
Frahm Resonant Reed Frequency 
Meters are available in a variety of 
standard shapes and sizes to indicate 
alternating current frequency from 15 
up to 1500 cycles per second. They are 
applicable to pulsating or interrupted 
D-C as well as A-C supply circuits. If 
you have special design requirements 
for range, methods of activating, scale 
graduations, etc., we invite your cor­
respondence. We are confident we can 
meet your specifications.
WRITE FOR BULLETIN 32-ED.

FRAHM RELAYS AND OSCILLATORS
Frahm Resonant Reed Relays and 
Oscillators open a new era to 
designers of electro-mechanisms. 
The transmission of a number of 
control signals over a single com­
munication circuit of any type is 
simplified by the use of these 
components. WRITE FOR BULLE­
TIN SS-ED (FRAHM RELAYS) 
AND BULLETIN 34 ED. 
(FRAHM OSCILLATORS).

CIRCLE 192 ON READER-SERVICE CARD FOR MORE INFORMATION

James G. Biddle
1316 Arch St., Phila. 7, Pa. ED 
Please mail following bulletins:
□ 32P2 0 32 0 33 □ 34
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Tvbvfars ^2 1 Audio Line Transformers

0 0 a

MBMA-NUT

ubular Rivet
f Stud Campami

C’RC
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Wollaston (Quincy) 70, Mass.

See yew local classified directory for phono numbers

BRANCH OFFICES
BUFFALO • CHARLOTTE 
CHICAGO • DALLAS • DETROIT

Send for sample, design data and specifications of 
standard PERM.4-NUTS.

INDIANAPOLIS • LOS ANGELES 
NASHVILLE • NEW TORN CITV 
PHILADELPHIA . ST LOUIS 
SAN FRANCISCO • SEATTLE

When you need telephone type 
relays, Comar is the place to get them. 

We have the engineering 
know-how and 
manufacturing 
facilities to serve 

you best. Send 
for details.

75 V Stabilizer Tube
High Stability

¿i

Standards and
Specials for 

All Applications

A new 75 v stabilizer tube, 
the 75C1, has been devel­
oped for application where 
low voltage stabilizers are 
normally employed. Me­
chanically strong, it com­
bines zirconium electrodes 
and the sputtered envelope 
technique. A special uran­
ium oxide coating ensures 
that the maximum striking 
voltage is 110 v in both day­
light and darkness. The 75C1 
has a current range of 2 to 
60 ma with a regulation of 
only 9 v and a variation of 
burning voltage of less than 
1 per cent per 1000 hours.

You Get Things Done Better 
By Seeing What's Happening

cncscsM« 
Daeuf 
nsteov^i 
K3C3OW.--

önörltioijoauia Trincino 
.Ad»»« «usw’«mamam*

BOARDMASTER VISUAL CONTROL

? 7 OntStrtUCTRIC COMPANY
334? ADDISON ST«fT. CHICAGO IB. IllINOIS

The burning voltage of 75C1 tubes at 20 ma is con­
fined within the extremely close range of 73 to 79 v.

The design gives a combination of high stability 
and good regulation in one tube.

International Electronics Corp., Dept. ED, 81
Spring St., New York 12, N.Y.

★ Gives Graphic Picture of Your 
Operations in Color.

★ Facts at a Glance-Saves Time 
and Prevents Errors.

★ A Simple, Flexible Tool-Easily 
Adapted to Your Needs.

★ Easy to Use. Type or Write on 
Cards, Snap on Board.

★ Ideal for Production, Sched­
uling, Sales, Inventory, Etc.

★ Compact, Attractive. Made of 
Metal. 100,000 in Use.

Complete Price $49^^ Including Cards

FREE 24-Paga ILLUSTRATED BOOKLET N-30 
Without Obligation

RELAYS • SOLENOIDS • COILS • SWITCHES * HERMETIC SEALING 

CIRCLE 195 ON READER-SERVICE CARD FOR MORE INFORMATION

GRAPHIC SYSTEMS, 55 West 42nd St., New York 36, N.Y.
CIRCLE 199 ON READER-SERVICE CARD FOR MORE INFORMATION
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PIRMA-MUT

PERMA-NUT
makes a PERMANENT rivet fasten­
ing with threaded NUT head

2. provides convenient and fast 
ASSEMBLY or DISASSEMBLY of 
parts

. fastened AUTOMATICALLY with 
TUBULAR’S Automatic Riveting 
Machines

functions as a rivet, permanently fastening two or 
more parts, making nut available to fasten other parts, 
permanently clinches nut to a single part for fasten­
ing of other parts.
prevents (pea of nut.
allows installation of nuts in hard-to-reach locationa 
or which become "blind” after assembly.
eliminates drilling and tapping certain holes.
prevents nut from turning — sixteen radial serrationa 
bite into part when PERMA-NUT is clinched.
will not pull out of rivet clinch when properly aet — 
clinch is stronger than the threads of nut head.
Available in ateel, brass or 5056 aluminum, PERMA- 
NUTS are supplied in standard thread sizes of: 
3-48NC-2,4-40NC-2,5-40NC-2,6-32NC-2, 8-32NC-2, 
10-24NC-2 and 10-32NF-2. PERMA-NUTS of 
special sizes or with various kinds of plating can be 
supplied to meet special applications.

Constant Voltage Type 

These transform­
ers are designed ex-
pressly for 
tribution 
commonly 
to as 70 v

the dis- 
systems 
referred 
constant

voltage systems. 
They draw a pre­
determined amount 

of power from a 70 v line. All are mountable in W-l 
weatherproof transformer cases with the exception 
of the ZC-3514.

Types ZC-100, ZC-200, ZC-300 and ZC-400 are 
equipped with terminal board with a handy pin 
jack adjustment for the desired input power. Screw 
terminals are provided for speaker and line connec­
tion.

The transformers are impregnated and dip proc­
essed for operation in outdoor and industrial at­
mospheres.

These transformers are part of a series for com­
mercial loudspeakers and accessories for industrial, 
institutional and public address applications.

Jensen Mfg. Co., Dept. ED, 6601 S. Laramie Ave., 
Chicago, Ill.
CIRCLE 198 ON READER-SERVICE CARD FOR MORE INFORMATION

USE McLEAN
CABINET COOUNG

• Rack Mounted For Easy 
Assembly

• Fit Standard 19" Racks
• Wide Rango Of Air Deliveries
High temperatures make tubes die young 
. . . make crystals, transistors and other 
sensitive electronic equipment perform 
rraueaiiy Thal u why leading manu- 

facturere an installing McLean Fans in 
Computers. Control Systems. Data Proe- 
eming By if sms, ete. MeLtan Fans are 
■mall packaged unite that pressurize the 
cabinet with filtered air. keeping dust 
out They are complete in one unit and 
ready for use. Standard RETMA notching 
allows mounting on rack ... no cutting 
or fitting niMSHwy. All unite contain an 
easily replaceable filter. Smart stainless 
steel srillee add beauty and eliminate 
necessity of putehing cabinet finishes.
3 Models For Popular Panel Heights 
• Small Biao (B%* high x 19* wide). 
Use this when space io at a premium. 
Two ingenious blowers deliver 150 cfm. 
• Medium 8tee (T* high x 19* wide). 
Contains S powerful blower unite. De­
livers SOO cfm.
• Large Size (10%* high x 19* wide). 
Contains double shaft centrifugal blower. 
Delivers 800 cfm.

FANS

Send for our new catalog featuring com­
plete line. Ask about our industrial fan 

lino.

Mr I FAN ENGINEERING IWlC LEAH LABORATORIES 
PRINCETON, NEW JERSEY

An f 
Elm is n 
ing sub 
Ion on 
strate. 
Sim is J 
tial op< 
Ping, d 
each ol 
The 3-i 
the san 
separat

An ir 
is that 
tiplicit) 
pinhole 
mces. 
possess^ 
well as

Since 
being a 
locally 
cast t< 
wide v 
from ci 
lation.

D le: 
Blvd. &
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Silicon Diodes

TIME (mwroMcondt)

Germanium Diodes Transistors Silicon Diode i Silicon Rectifier»

INVERSC RECOVOtY
256 JAN CIRCUIT

eorders.

for
re-

Curve Follower

For X-Y Recorders

nected.

degrees.

CIRCLE 202 ON READER-SERVICE CARD

Cast Teflon Film
In 4-mil Size

tom capacitor dielectric to wire insu­
lation.

C'RCLE 203 ON READER-SERVICE CARD

CIRCLE 204 ON READER-SERVICE CARD ►

T ie Model 210 curve follower is 
in ntegral, internal attachment 
uSe on Electro Instrument X-Y

In operation, the pen of the 
corder is replaced with a pick-up coil.
This coil is made to follow a fine wire 
hich is bonded to the graph paper.

Fast Switching
\o physical contact is made between 
pick-up coil and Curve. The wire is 
electrically excited by internal source.
Connections are made at both ends of 
the curve by miniature connectors.
Output is obtained from a poten­

tiometer connected to the pen axis.
Other shaft-operated devices, such as Featuring
digitizers, synchros, can be easily con-

Overall static accuracy is 0.25 per 
Recovery times under .3 us

cent full scale, except near very sharp 
High conductance

comers and at slopes greater than 75
High voltage ratings
Operation to 150° C

Electro Instruments, Inc., Dept. ED, 
3794 Rosecrans, San Diego, Calif. Trensltree s fast switching silicon diodes are intended for

medium and high speed circuits in which diode recovery charac­
teristics are important These new types are considerably faster 
in recovery time than other silicon and germanium diodes. They 
are particularly useful in computer and similar applications.

An extra-heavy 4-mil cast teflon 
51m is made by the process of deposit­
ing sub-micron-sized particles of tef­

In addition to excellent static and dynamic properties, reliable 
performance is assured through close process control and all 
glass encapsulation.

lon on a highly polished metal sub­
strate. This extra-tough 4-mil teflon
Elm is produced in a series of sequen­
tial operations consisting of the dip­
ping, drying and complete fusing 
each of 12 separate layers of teflon.
The 3-mil cast teflon film is made by 
the same casting technique out of 9
separate teflon layers.

An important feature of this process 
is that the films, comprising a mul­
tiplicity of layers, are free of voids, 
pinholes and physical surface disturb- 
inces. The film produced therefrom 
possesses higher dielectric strength as 
veil as longer dielectric life. *M»aturud in th» 256-JAN Recovery Circuit

Type

Minimum 
Forward 
Current 
al 1.5V 

(mo)

Maximum 
Inverse 
Current 

(a®)

Maximum 
Inverse 
Voltage 
(Volts)

Maximum 
Recovery 

Time* 
U*oc)

SG228 100 .25 9 175V 200 1
SG226 100 .25 9 60V 80 1

SG223 30 .25 9 175V 200 .5
SG221 30 .25 9 60V 80 .5

SG213 5 .25 9 175V 200 .3
SG211 5 .25 9 60V 80 .3

Low Capacitance Type»

1N251 JglV .1 9 10V 30 .15
1N252 10 9 IV .1 9 5V 20 .15

Since teflon is the ideal dielectric.
Eeing among the chemically and elec­
trically most inert substances known, 
cast teflon film has an extremelv 
*ide variety of applications, ranging

Send for Bulletin TE 1350C

D lextrix Corp., Dept. ED, Allen
81vt & Grand Ave., Farmingdale, L.I. electronic corporation wakefield. maeMchueetts
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FREE BOOK
Pulse Generator

*

& MILLER, INC
Kg

CIRCLE 206 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 210 ON READER-SERVICE CARD FOR MORE INFORMATION

The gain of the Models

Price,

Tee s<

CIRCLE
CIRCLE 211 ON READER-SERVICE CARD FOR MORE INFORMATION

0 «

,. for successful 
test programs

< magnil 
limas

< opérât' 
of 30 n

• lakes c 
times f

• ispsati

«WIDESPREAD 
EXPERIENCE 

Mechanical 
Electrical 
Avionics 
Hydraulic 
Pneumatic

Hydraulics 
Contaminated 

fuel

Shock " 
Acceleration 
Endurance 
Explosion 
Fungus 
Fuel resistance 
Rain 
Sunshine 
Immersion 
Radio interference 
Noise level 
Accelerated 

corrosion

• takes 9 
i pelarli 
opérât 

For ful 
fot Bul

CIRCLE 2

This 20 page digest of the 
M & M line of environmental 
test equipment gives you quick 
facts on the application, per­
formance and economies of 
Murphy & Miller equipment. 
Illustrates and describes the 
industry's most modern units— 
provides tips on selection and 
use of all types of environ­
mental test units. Write for 
it today.

Ed
The I 
null d 
warnu 
Avalli 
seal. (

1350 South Michigan Avenue 
Chicago 5. Illinois

KROHN-HITE INSTRUMENT CO.
Bap» ED, 5So Massachusetts Ave., Cambridge 39, Mass.

CIRCLE 207 ON READER-SERVICE CARD FOR MORE INFORMATION

INDUSTRIES, INC 
Westbury, New York

• PROFESSIONAL 
ENGINEERING 
STAFF
Design tests 
Qualification tests 
Sampling tests 
Design 

recommendations
Quality control 

analysis
Test equipment 

design

FREE!
Designers' wall chart of use­
ful handbook data Conversion 
factors, tables, etc. A real 
timesaver. For free copy, 
write: AEROTEST, 
Dept. P, 120-11 18th Ave.
College Pt 50, New York.

What’s new in 
Commutators and 

Slip Rings?
We’ve perfected several new design and manufacturing tech­

niques that are sure to interest you if your project calls for a 
rugged, precision commutator or slip ring assembly... at a price 
that will pleasantly surprise your purchasing agent!

The techniques we’re so proud of involve a wide choice of in­
sulating materials including fiberglassepoxy “Tuff-Tube”; seamless 
conductors of copper, silver, nickel, and gold; amazingly accurate 
screening, etching; and plating methods; separate or continuous 
circuits . all combined to result in precision components pro­
viding minimum friction and brush noise along with maximum life 
and accuracy.

Forward your specs and drawings, or better still... call un us 
for preliminary design recommendations Sample and prototype 
orders are welcome.

, - *

•PROPOSALS SUBMITTED WITHOUT OBLIGATION.

5

WHY DESIGNERS 
DEPEND ON

From prototype évaluation to production sampling, 
designers anti quality control men depend on 
Aerotest fpr last, reliable, nnd economical testing.

WHY? Because at Aerotest you will find
•COMPLETE 

SINGLE-SOURCE 
FACILITIES
Low temperature 
High temperature 
Environmental 

vibration
High altitude 
Sand & dust 
Humidity 
Salt spray

labariterias, iac.

Industrial Tatting Specialists

VARIABLE ELECTRONIC FILTERS
Frequency O.O2 to 20,000 cps

Models 330-A and 330-M

330-A and 330-M VARI-
ABLE ELECTRONIC BAND-PASS FILTERS is 
unity in the pass band and drops outside the pass 
band at a rate of 24 db/octave. The use of peaking 
reduces the attenuation at the corner frequencies 
by 8 db and permits a band width as narrow’ as one 
octave without attenuation in the center of the pass 
band. Both the high and low cut-off frequencies are 
independently adjustable from 0.02 to 2,000 cps in 
the 330-A and from 0.2 to 20,000 cps in the 330-M. 
This provides maximum flexibility of adjustment of 
both the band center frequency and the band w’idth. 
By using two electronically regulated supplies the 
internal hum and noise is reduced to less than 100 
microvolts. Calibration accuracy is : 
$475.00 F.o.b. factory.

For Further Details Write

For the Latest News in Employment Oppor­
tunities. See ELECTRONIC DESIGN’S “Career's 

Section’1 Every Issue.

Drives 10 Registers
The Datakor 

200 series of pulse 
generator circuits 
are designed to 
drive the Datakor

100 series of magnetic shift resistor units. The DK 
202 employs only solid state components featuring 
a combination of transistors for switching elements 
which provide gain and magnetic cores with rec­
tangular hysteresis loops to control pulse width, 
regulate pulse currents, absorb power, and discrim­
inate against unwanted signals. It uses three mag­
netic cores and four transistors.

Able to drive ten DK101 units at speeds up to 
50 kc, the DK202 may be connected into a single 
register, ten separate singlebit circulating registers, 
or any intermediate combination.

Airtronics, Inc., Dept. ED, 5522 Dorsey Lane. 
Washington 16, D.C.
CIRCLE 208 ON READER-SERVICE CARD FOR MORE INFORMATION

High Power Pulse Modulator

Has Adjustable Pulse Widths

The Model No. 233 soft- 
tube pulse modulator pro­
vides a continuously adjust­
able range of pulse widths 
from 0.75 to 3.0 psecs while 
using a thyratron as the 
switch. Output pulses up to 
a peak of 25 kv at 22 amps 
peak current are produced, 
and a maximum duty cycle 
of 0.003 makes available 
1650 w of maximum average 
power. Included among the 
features of this equipment 
are a built-in oscillator for 
internally controlling the

repetition frequencies, variable from 20 to 4000 
pps, a tapped loading resistor to allow matching 
the primary circuit to the load, and a separate 
filament supply for energizing the tube to be modu­
lated. A viewing circuit is provided so that the out­
put pulses may be monitored on a synchroscope.

All controls, meters, and jacks are arranged in a 
logical layout on the front panel.

Manson Laboratories, Dept. ED, 207 Greenwich 
Ave., Stamford, Conn.
CIRCLE 209 ON READER-SERVICE CARD FOR MORE INFORMATION

MURPHY

TODAY.'
£

ALL ABOUT 
ENVIRONMENTAL 
TEST EQUIPMENT

88
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GSS >T NAME CONTINUES CREAT NEW

This relay

ACHIEVEMENTS

. . . in place of an amplifier

Edison sensitive magnetic relay
The Edison Sensitive Magnetic Relay is ideal for use as a 
null detector in d-c bridge circuits or for aircraft temperature 
warning systems with simple lock-in device in contact circuit. 
Available in SPST or SPDT, hermetically sealed or gasket 
seal. Contacts rated at Vs ampere, 28 volts d-c.

• magnifies power 500,000 
times

• operates on input current 
of 30 microamperes

> takes overload of 10,000 
times power input

«repeatability averages 
zt 1.5%

«takes 50 g shock
> polarized or differential 
operation

For full information write 
for Bulletin 3037.

CIRCLE 213 ON READER-SERVICE CARD FOR MORE INFORMATION

INSTRUMENT DIVISION
55 LAKESIDE AVENUE 

WEST ORANGE, NEW JERSEY

molded 
g/acA W0”
screws 
and nuts
Insulate and Fasten 
without bushings, 
washers, etc. In Stock 
4-40, 6-32, 8-32, 
10-32 and '/4-20.

ree samples • write WECKESSER CO» 
5703-05 Northwest Hwy. • Chicago 30, III.

Black 
"NyGrip” 

cable

Light-weight non­
conducting support 
for wiring, tubing, etc. 
In Stock /i6 to 
1 '/2 Dia.

^RCLS 214 ON READER-SERVICE CARD FOR MORE INFORMATION 
TION

)957 ÍCTRONIC DESIGN • January 1, 1957

Positioning Control 
Automatic Setting

This device provides 
automatic positioning 
control for industrial ap­
plications employs an 
unusual application of 
bridge circuitry which 
provides positioning ac­
curacy of 0.5 per cent 
and repeatability of 0.25 
per cent.

This is obtained without the use of vacuum tubes 
or photocells. The Model AS control will select the 
shortest route from any position to the desired con­
trol point by turning the control knob to the de­
sired “position” number and pressing the “start” but­
ton.

Industrial applications include the remote posi­
tioning of valves and dampers; remote instrumenta­
tion in conjunction with indicating instruments; and 
as control element in automatic selection equip­
ment.

Cost of the unit is low, and only two manual 
operations set the motorized control into action.

Wallson Associates, Ltd., Dept. ED, Newark, N.J.

CIRCLE 215 ON READER-SERVICE CARD FOR MORE INFORMATION

Sealed Switch 
Has Potted Wires

Primarily for use on 
aircraft and missile ap­
plications, this hermeti­
cally sealed switch, No. 
9129 has a threaded ac­
tuator plunger guide 
sleeve which permits 
mounting the switch ac­
tuator button flush or 
extended any distance 
from the mounting 
board up to 7/8 in. The 
switch is hermetically 
sealed, filled with dry, 
inert gas and is moisture

and dustproof. Switches tested have passed the 
50 G shock MIL specification.

The actuator button will flex satisfactorily at 
minus 90 F as well as at 285 F. The switch is 
bonded to the switchover and will withstand 100 
psi pressure differential inside to outside.

Switch No. 9129, mounted on actuator, has 1/8 
in. overtravel with 1/8 in. pre-travel along the 
plunger.

Haydon Switch Inc., Dept. ED, Waterbury, Conn.

CIRCLE 216 ON READER-SERVICE CARD FOR MORE INFORMATION

20 SIZES

epe
PLASTIC CLAMPS

Ml SIZES, SHAPES and MATERIAL
• FASTER
• SAFER
• TOUGH

• SIMPLER
• MORE SECURE
• ENDURING

For wires, cables, conduits, tubing, light hose. 
Name the use and Commercial has a damp... 
or will design one. Pioneering “know-how” and 
advanced production methods of CPC offer 
unmatched quality... and at a saving, loo! 
Send for sample damps and prices.

ft 2808W. NORTH AVE. ft CHICAGO, ILL ft

Commercial Plastics bo
CIRCLE 217 ON READER-SERVICE CARD FOR MORE INFORMATION

CLOSURES
• Metal or Plastic Caps or 

Plugs to protect threads, tubes, 
machined parts, reamers, 
cutters, tools.

dust, dirt, and moisture.

• For inside and outside 
application.
All sizes. Immediate delivery.

Clover closure» are mode in metal and tough 
plastic polyethylene. They are made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during 
manufacture, shipping and storage. Backed by 
years of closure experience. Write for low 
prices and complete information.

Send coupon today I

METAL
Threaded caps for 
AN & SAE exter­
nal threaded parts.

PLASTIC
Tapered parts for 
um either as a 
cap or plug.

Gentlemen:
Please send samples and prices of closures in
Polyethyleno Q Aluminum O 

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

Address

METAL 
Threaded plugs nt 
AN or SAE inter­
nal threaded parts.

PLASTIC
(LT. Series) 

Non-threaded push- 
on caps for tubing, 
AN & SAE Fittings, 
roamers, etc.

CLOVER INDUSTRIES, INC. “7^^
CIRCLE 218 ON READER-SERVICE CARD FOR MORE INFORMATION
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connecw leads
eter x 15/ie" high and LS-11 is Vie

CIRCLE

Stack up

Actual Size

PENNSYLVAIJENKINTOWN

CIRCLE 224 ON READER-SERVICE CARD FOR MORE INFORMATI’CIRCLE 222 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE

Side 4 
Connection

Unbrako Products are sold 

through Industrial Distributors

The Nylok* sell 
locking feature loci 
these screws secure 
in place. They won 
work loose. Can I 
used repeated!

designed for rapid 
circuit connections

when mounted, including terminals. Each mountsbj 
a single mounting stud. All are constructed to CTC’j 
rigid step-by-step quality control to the highesi 
standards. All are highly shock resistant with me 
chanically enclosed, protected coil windings. The; 
are ideal for use in IF strips, or as RF coils, oscilla 
tor coils, etc. Order them as coil form assemblies, o 
they can be wound to your specifications. For com 
plete information and prices write Cambridg 
Thermionic Corporation, 457 Concord Ave., Cam 
bridge 38, Massachusetts-
CIRCLE 223 ON READER-SERVICE CARD FOR MORE INFORMATION

Hooked Leads 
For Ceramic Capacitors

molded polyethylene 
plug body

one-piece beryllium 
copper spring

Now in coded colors. Red, Black, Green, Orange, Blue. Yellow. 
Brown Six standard lengths, 4*-8"-12"-18"-24,'-36''. Parallel 
operation of several instruments are easily made. Stack-up con­
nection permits stacking as many leads as desired at one point.

prises a voltage amplifier-pulse shaper, a feedback 
clamp, and a current switch or current amplifier. 
The feedback clamp makes output amplitude in­
dependent of duty-factor. Five front panel controls 
permit linear or exponential control of rise time, 
and exponential control of fall time.

The current amplifier offers pulse amplitudes con­
tinuously variable to 2 amp, and output is a positive 
or a negative pulse at ground level. Rise time is 
0.1 psec at 1 amp, fall time is 0.3 gsec at 1 amp and 
maximum average pulse current is 450 ma. Input 
pulse is positive, 10 v min, 1 psec rise time min.

The unit has ten-turn vernier control of ampli­
tude. Amplitude is insensitive to duty factor.

Rese Engineering, Inc., Dept. ED, 731 Arch St., 
Philadelphia 6, Pa.

CIRCLE 221 ON READER-SERVICE CARD FOR MORE INFORMATION

Current Pulse Amplifier 

For Magnetic Loads

The Model 1070 
Current Pulse Am-

ELECTRONIC DESIGN • January 1

plifier is designed 
expressly for appli­
cation to problems 
involving pulsed 
magnetic loads. The 
instrument com-

LS-9 LS-10 LS-11

sizes but which! 
snuggle perfectly in­
to “tight spots.”

CTC’s LS-9isJ 

diameter x y/ high! 
LS-10 is diaJ 

" x All sizes aie

•OlN/ICONA CO.. INC,
1126 WEST FIFTH AVENUE 
POMONA. CALIFORNIA 

CIRCLE 220 ON READER-SERVICE CARD FOR MORE INFORMATION

Tough, resilient nylon locking pellej 
permanently installed. Successful! 
withstand temperatures ranging fro] 
—70 to 250°F. Low, streamlini 
heads with accurate hex sockets 4 
positive nonslip drive and freedoj 
from marred or mutilated head! 
Heat treated alloy steel, continue! 
grain flow lines, fully formed Cid 
3A threads for maximum strengj 
and exact fit. Pellets act as liqul 
seals. Standard sizes #6 to >6 u 
Write for Bulletin 2193. UnbraM 
Socket Screw Division, StandaiI 
Pressed Steel Co., Jenkintovj 
12, Pa.
♦TM U.S. Pat Off, The Nylok Corpora)!

A new design 
of disc and plate 
ceramic capaci­
tors and printed 
circuits for use 
on printed wiring 
boards feature a 
hook or kink in 
the capacitor or

NIW-self-lockmq Unbrak 
button head cap screws

printed circuit leads as they emerge from the cer­
amic body.

This assures bottoming of the part on the printed 
wiring board with sufficient length to peen the leads 
onto the conducting surface.

The hooked leads allow peening in any direc­
tion with positive contact to the conducting sur­
face.

In addition, no ceramic or electrode surface 
is exposed, preventing long-term degradation of 
the surface insulation resistance.

This design results in very little additional cost 
as it uses standard techniques and does not require 
special coating with protective resin.

Sprague Electric Co., Dept. ED, Marshall St., 
North Adams, Mass.

advertisement

New Shielded Coil Forms
Miniature but rugged

Now CTC br ngs 
you miniaturized 

- - shielded coil fcqns
■ | that have all the

I । ruggedness you ex-
■LJ WI pect from larger

STANDARD PRESSED STEEL Cl 

|O SOCKET SCREW DIVISION

EN’

Hass
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Hermetic Sealing

two functions must be displayed minimum

lam

CIRCLE 228 ON READER-SERVICE CARD FOR MORE INFORMATION

JION
CIRCLE 226 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 230 ON READER-SERVICE CARD FOR MORE INFORMATION

facilientation

Name
STEEL C

Address
CIRCLE 229 ON READER-SERVICE CARD FOR MORE INFORMATION

StateCity

CIRCLE 227 ON READER-SERVICE CARD FOR MORE INFORMATION

SINCE 
1850

1275 
MAX.

A37 
MAX.

SYLVAI

(MATH

Jnbral 
andai 
kintos

:essful| 
ng froi 
amlind 
kets ft 
Freedo

itinuo« 
id Cid 
streng 
s liqd

re lod 
«curei 
;y won 
Can l| 
a tedi

Gentlemen: 
Please send me 

my copy of 
“Speaking about 

Loudspeakers.’’ 
Enclosed Is Dime 

to cover the 
cost of mailing.

Write for 4 page 
technical bulletin.

SAVES YOU MONEY 
ON SMALL PARTS AND 
FASTENERS

NAILS, RIVETS, SCREWS 
AND OTHE' COLD-HEADED 
FASTENERS AND SPECIALTIES

tated by a two inch CRT, and headphones can be 
used to determine zero beat. The instrument meas­
ures frequencies from 100 to over 10,000 me. It can 
also be used as a calibration instrument because it 
generates frequencies from 500 me to over 10,000 
me.

The accuracy is better than 0.03 per cent over 
the whole range and 0.002 per cent at 5 me crystal 
check points. Since it is portable, it can be used for 
field testing of transmitters, receivers, and signal 
generators.

The instrument has wide range, accuracy, and a 
price low enough for production as well as engi­
neering departments.

Polytechnic Research & Development Co., Dept. 
ED, 202 Tillary St., Brooklyn 1, N.Y.

How about your 
fasteners and small parts? 

Send us specifications for quotation. 
Write for Catalog.

space, in an environment of high shock and vibra­
tion. Mounting is accomplished by AN 5808 type 
clamps.

The instrument meets MIL-E-5272A Procedure I 
requirements for both vibration and shock and fea­
tures a true glass-to-metal hermetic seal.

The HCM 1-1/4 instrument include availability 
in all ranges normal to de moving coil instruments; 
operating temperature range of —55 C to +85 C; 
weight 4 oz; standard AN connector.

The instrument was originally designed to indi­
cate trim position and to provide alarm for a fail­
safe circuit by means of pointer and flag.

Marion Electrical Instrument Co., Dept. ED, 
Grenier Field, Manchester, N.H.

Tell Your Engineer Associates About ELEC 
TRONIC DESIGN’S “Career’s Section.”

ELECTRONIC DESIGN • January 1, 1957

UNIVERSITY LOUDSPEAKERS, INC. D*»k C-33 
80 South Kensico Ave., White Plains, N.Y.

John Hassall, Inc. • Box 2202 • Westbury, I. I., N V.

. . . The authoritative, easy-to- 
understand story of how a hi-fi 
loudspeaker works. Tells you how 
to judge a good loudspeaker . . 
what to look for, listen for. 32 
fascinating pages, including doz- 
ens of diagrams and delightful <
cartoons. Only book like it! A 
wonderful guide for everyone 
who has a hi fi system. A must 
for everyone who plans to pur- 
chase one!
Yours FREE—just send a dime to cover cost of mailing. 
UNIVERSITY LOUDSPEAKERS, INC., 1VH1TE PLAINS. N. Y.

• Actuated by heater . . . hermetically 
I sealed. Unaffected by moisture, olti-
■ hide, or dust. Perfect for use in mili-
I tary, commercial and communications

equipment.
1 • O K delay relays operate on A.C.,■■■¡■■i D.C., or Pulsating currents ... 2

■■ seconds to 5 minute delay periods,¡g • Lightweight, simple, trouble-freel Vibrations 
and shocks will not damage O.K. relays.
• When subjected to ambient temperature 
changes from —60°C to +85C, the relay delay 
interval varies slightly from room temperature 
delay period.
• Whether relay operation Is IntormlHont or 
tontinuoui, all O.K. relays are assured a useful 
longevity.
• Rapid Installation Is made possible by use of 
Hie standard intermediate shell «-Pin Octal Base.
• Special heater voltages for special require­
ments.

Miniature Indicator 
Displays Two Functions

This electrical 
indicating in- 
strument devel- 
veloped for air- 

. . craft use features 
dual display in a case only 1-9/32 in. diam. by 2 
i. long. The indicator has application wherever

Heterodyne Frequency Meter 
Has Interpolation Dial

The Wide Range 
Type 504 hetero- 

A dyne frequency me- 
A ter is eqilipped with
■ ; an interpolation dial

i| T which avoids ambi­
guity. Visual pres-

If you’re interested 
in true high fidelity 

YOU NEED THIS!

Wilmad

MORE SIMPLE

MORE PRECISE

MORE ECONOMICAL

MORE RUGGED

Wilmad
O K ELECTRONICS CORPORATION

Hassall

Hassall

ELECTRON^ 

WUTLD. « '

GLASS COMPANY, INC

NUtley 2-6700 7 Hunt Place

design engineers 
glassware

ing tolerance limits, 
and the unbelievabli

FOR ECONOMY AND EFFICIENCY 
DESIGN WITH 

PRECISION GLASSWARE!

ELECTRONIC 
ENGINEERS?

devices of any kind such as wave guide 
tubes, UHF tuners and cavities, voltage 
regulators, capacitors, dashpots, etc , in­
vestigate the economy and efficiency of 
precision glassware. Our engineers wel­
come the opportunity of discussing any 
of your design problems with you. Send 
for our new bulletin today.

To keep costs down and ye* get 
the maximum efficiency in electronic 
parts and sub-assemblies, more

uniformity of Wilmad pre­
cision glassware have made 
many metals, plastics and 
ceramics far too expensive

about

THERMAL 
TIME DELAY 
___  RELAYS



DESIGN PROBLEM

More Rectifier Power per
IOO

CIRCUIT

DC OUTPUT

VOLUME200*C •25*C JUNCTION TEMP

Add B,aircraft

Nami

addn

ELECTRICGENERAL
CIR(CIRCLE 233 ON READER-SERVICE CARD FOR MORE INFORMATION

Eli CT

looo 

ooo

RECTIFIER 
LOSSES

COOLING 
REQUIRED

too

lt>0

Buy th 
jobber

Magnetic Devices 
Shop DC Supply 
Welding Equipment

A mus 
search 
chasini 
ized ec

Incr 
electro 
made i 
book f< 
Rearch 
device«

PICTORII 
by Victoi 
A pictori 
defines a 
Derivatlo 
píete covi

TYPICAL FWD 
VOLTAGE DROP
MAX. FWD. VOLTAGE 
DROP

TYPICAL APPLICATION 
GENERAL ELECTRIC HIGH 

CURRENT SILICON RECTIFIER

BASICS
Explains 
tubes am 
tion.

INTRODU 
by Robe« 
fompreht 
the field 
esse* u;< 
Explain* 
cult».

FUNDAMi 
Explain* 
ilstor' W 
">ent, tM 
perfcrmat

Arc Furnaces 
Cathodic Protection 
DC Motor Supply

SILICON RECTIFIER 
TYPE 4 JA60

Three Phase Bridge Rectifier, 
Resistive Load.

280 volts, 215 amperes, 60 
kilowatts.

Approximately one percent 
(14 kilowatt).

One 634-inch square 34" thick 
copper fin for each of six rec­
tifying units when used with 
2000 fpm 30°C forced air. 
Free convection cooling may 
be utilized by increasing the 
fin area.

Total volume of rectifiers and 
fins—less than 34 of a cubic 
foot.
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AMPERES

FORWARD VOLTAGE DROP 
VOLTS

fress Is Our Most Important Ptorfud

Circle the appropriate key number or numbers 
in the shaded section of the Reader Service card 
you ordinarily use. Replies will automatically be 
sent to the non-business address you write in 

the space provided.

INSTANTANEOUS FORWARD VOLTAGE DROP 
4JA60 RECTIFKR

High Capacity Silicon Rectifiers—with 
rating up to 85 amps at 300 volt operat­

ing levels—now cost no more than other junction type rec­
tifiers. These high-efficiency silicon rectifiers are produced 
using the alloy technique developed by General Electric 
research. Extended life tests show no deterioration in recti­
fier characteristics when operated at full rated condition.

All-Welded Seal for Trouble-Free Service. With the large area 
silicon element hermetically sealed within a steel housing. 
General Electric Silicon Rectifiers are immune to troubles 
caused by moisture, vibration, dust, or corrosion. They may 
be mounted in any position; and have a safe temperature 
range greater than any of the other junction-type units. 
Their "plumbing type" stud fitting assures fast cooling 
through heat sink connections.

Work Anywhere. General Electric Silicon Rectifiers can be

Disc-Type
Snap

POWER OI»ST*T»N B MAXIMUM ALLOWABLE -TUO TEMPERATURE

used in any rectifier application. They are being installed 
now in many applications including:

I JOH
I 1161
! EnclAll General Electric Silicon Rectifiers meet rigid military 

requirements. They are now available in four voltage 
ranges. For detailed application engineering information, 
consult your General Electric representative, or write to 

General Electric Company, Semiconductor Products, 
Section X74126, Electronics Park, Syracuse, New York.

Thermostat
Action

A snap-acting, disc­
type thermostat for ap­
plications where maxi­
mum shock and vibra­
tion resistance are re­
quired, feature a disc 
thermal element, fine 
silver electrical contacts, 
and a complete hennet-

controls and guided missiles.
The C7216 Unit is specially plated for corrosion 

resistance, and is miniature in size. Standard tem­
perature settings which are fixed, range from —20 F 
to 400 F. The C7216 Thermostat is available witl 
No. 20 Copper Wire Leads.

Suitable where weight and cost considerations 
and involved. Applicable to servomechanisms, gyro­
scopes, and electronic circuitry.

Metals & Controls Corp., Spencer Thermostat 
Div., Dept. ED, Attleboro, Mass.
CIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMAT Oh

ELECTRONIC DESIGN • January 1, 1957

cations are especially recommended

ically sealed assembly. A copper-nickel plated steel 
casing protects all parts from contamination anc 
moisture to assure precise circuit operation. Appli-

Magnetic Shift Register 
Operates Up To 500 Kc

R
 Designed for reliable oper­

ation at speeds up to 500 kc 
with maximum digit repeti­
tion rate above a megacycle, 
the Datakor DK107 is a high­
speed magnetic shift register 
unit using two-cores-per-bit 
All components including the 
two cores and four gold- 
bonded germanium diodes 
are mounted on a miniature 

I tube base and encapsulated 
in epoxy.

Units can be provided with 
solder lug headers instead of 

I plug-in tube bases.

The DK100 series includes 
a variety of units covering a 
range of speeds, power levels, 
and signal levels.

Airtronics. Inc., Dept. ED. 
5522 Dorsey Lane, Washing­
ton 16, D.C.

CIRCLE 234 ON READER-SERVICE CARD FOR MORE INFORMATION

High Current SILICON RECTIFIERS, available now, 
cost less than other rectifying devices!
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TRANSISTOR ENGINEERING
REFERENCE HANDBOOK

by H. E. Marrows
A must for every design, development, re­
search and production engineer and pur­
chasing agent concerned with transistor­
ized equipment.

Increasing transistor applications in 
electronic equipn^ent of all kinds have 
made necessary an easy reference hand­
book for use in engineering, scientific re­
search, and manufacturing of transistor 
devices.

The content of the handbook
Strifes I: Chronology, transistor materials, structure and fab­
rication of all types of transistors; characteristics of all typea 
of junction transistors; special bibliography on transistors.
Seetien 2: Numerical Index of transistor types, data sheets 
ibowing physical specifications, electrical specifications, typ­
ical operating parameters, characteristic curves, performance 
curves of all types of transistors
Ssetlen 3: Physical specifications, electrical specifications 
ind manufacturer type number and part number of all com­
ponents — capacitors, transformers, batteries, thermistors, 
miscellaneous Items — designed for use with transistors. List 
of transistor test sets.
Isctlen 4: Commercial application of transistora with 
Khematlc diagrams.
Metlon 5: Directory of manufacturers making transistors and 
components designed for use with transistors.
Urge 9* x 12* coated paper for easy readability. Each section 
Individually indexed.

#193 Cloth Bound, 288 pp., $9.95

Read These New Rider Books
... Up-to*the-Minute - Authoritative—Informative
PICTORIAL MICROWAVE DICTIONARY 
by Victor J. Young & Merideth W. Jones
A pictorial dictionary serving as a ready reference which 
defines and explains present day microwave terminology. 
Derivation, explanation, definition are combined for com­
plete coverage of microwave activity.

#188, soft cover, 116 pp„ $2.95

BASICS OF PHOTOTUBES & PHOTOCELLS by David Mark
Explains the principles and practices surrounding photo­
tubes and photocells with the utmost in visual, presenta­
tion. #*84. mH cover, 136 pp., $2.90

INTRODUCTION TO PRINTED CIRCUITS
by Robert L. Swiggett
Comprehensive text on Printed Circuits by an authority in 
the field covers thoroughly the various manufacturing proc­
esses used. Numerous practical applications discussed. 
Explains maintenance techniques peculiar to nrinted cir-

CIRCLE 237 ON READER-SERVICE CARD FOR MORE INFORMATION

Motor-Gear-Train

DATION

CIRCLE 238 ON READER-SERVICE CARD FOR MORE INFORMATION

culti. #185, loft ctver, 112 pp., $2.70
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#188 Pictorial Microwave Dictionary $2.95 I
#184 Basics of Phototubes A I

Photocells....... ..................... ........... $2.90 I
#185 Introduction to Printed Circuits $2.70 j
#160 Fundamentals of Transistors $2.70 ।

I JOHN F. RIDER PUBLISHER, INC.
I 116 West 14th Street, New York 11, N. Y.
| Enclosed is $___ Please rush books checked j 
| -— #193 Transistor Engineering Reference $9.95|
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FUNDAMENTALS OF TRANSISTORS by Leonard Krugman
Explains tht BIG thing in electronics today. .. the tran- 
listorl Written by one of the pioneers in transistor develop­
ment, this book deala with basic operation, characteristics, 
performance and application.

#180. soft caver, 144 pp., $2.70

Buy these books at your electronics parts 
jobber or bookstore, or mail this coupon 

today for prompt delivery.
Add state and city sales! tax where applicable. 

Canadian prices 5% higher.
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Calorimeter Bridge

Self-Calibrated

This direct read­
ing calorimeter 
bridge has a fre­
quency range of 
DC-4000 me (co­
axial) and 1000-12,-

. M

(wave-000 me
guide). The calorimeter bridge is continuously self-
calibrated by means of an auxiliary ac standard 
load and an ac wattmeter. The VSWR of the rf load 
resistor is less than 1.25, up to 4000 me. The total 
error in power measurement is less than 5 per cent.

Electro Impulse Lab., Inc., Dept. ED, 208 River 
St., Red Bank, N.J.

Operates at —55 C

This size 18 low 
speed high torque 
motor-gear-train can 
be operated in tem­
peratures as low as 
—55 C. Overall length 
is 2.8 in., output 
torque is 25 oz-in. at

1.7 rpm min unloaded. Type 5602-02 is rated for 
continuous duty at 115 v 60 cy. It utilizes a single 
phase capacitor or 2 phase servo motor with an 
operating temperature range from —55 C to 4-97 
C. Single phase no load current is 0.065 amps max 
and no load input power 7.5 w max.

John Oster Mfg. Co., A-V-ionic Div., Dept. ED, 
Racine, Wise.

Paper Capacitors

Rated Up to 125 C

A new line o£ molded PVZ paper tubular capaci­
tors, which operate from —55 C to 4-125 C without 
voltage derating, are for applications in computers, 
missiles, telephone equipment and other high grade 
military and commercial equipment.

They are available in 100, 200, 300 and 400 v 
ratings, and can be supplied from 0.00047 to 0.22 
p.f in the 400 v range, and from 0.00047 to 0.15 uf at 
100 v.

Nine different sizes of the PVZ capacitors are 
offered to accommodate the various ratings. The 
PVZ capacitor is impregnated with a high tempera­
ture organic material which is polymerized into a 
solid resin.

General Electric, Dept. ED, Schenectady 5, N.Y.



A NEW CHOPPER 
WITH FREQUENCY 
DOUBLER CHARACTERISTICS
Introducing the new JAMES "1900" Series Chopper with 
unique switching characteristics. Below are just two new circuit 
applications made possible by this component. It is polarized, 
non-resonant and capable of frequency doubling or providing 
two circuits 90° apart in phase.

FREQUENCY DOUBLER SWITCHING 
FREQUENCY 2 X I

D.C. INPUT

0° 180° 360°

DRIVE FREQUENCY f

SERVO CONTROL I -^—90° PHASE SHIFT

D.C. INPUT CIRCUIT A

JAMES 
"1900" 

CHOPPER

D.C. INPUT CIRCUIT B

0° 180° 360°

MODELS FOR 60 AND 
400 CPS OPERATION

Write for Engineering Specifications

CIRCLE 240 ON READER-SERVICE CARD FOR MORE INFORMATION

VIBRAPOWR COMPANY
I 4036 N. Rockwell St. • Chicago 18, III.



We perfected the 
highest quality 
capacitor, for 
military 
uses! NEW

this renowned engi- 
NOW neering quality experi­

ence is offered in the

ACT 
SIZE

CO-THERM
HIGH TEMPERATURE 

CAPACITORS 
FOR INDUSTRIAL USES!

12900 Foothill Blvd 
San Fernando, Calif. • EMpire 1-8693 

Offices in Washington, D.C and San Francisco

Special units designed 
for specific require­
ments' Write, phone 
or wire, TODAY!

Send for Literature!

HOPKINS

Highest quality paper and foil sub-miniature 
capacitors, encased In highly dense Steatite 
tube. Outstanding for TV, radio and other 
compact circuitry requirements. No Voltage 
derating necessary over temperature range of 
—55°C to -|-125OC. Noted for exceptional 
capacitance stability. Also available in new 
plastic film dielectrics Co-Therm capacitors in 
all standard values and tolerances. Prompt 
delivery!

CIRCLE 241 ON READER-SERVICE CARD FOR MORE INFORMATION

A. R.C. CERAMIC INSULATED 
TERMINAL BOARDS

Resist Arcing, End Flash-Over Damage
These high performance compo­
nents were developed to insure 
reliability in our own airborne 
equipment. They have a wide 
variety of other electronic applica­
tions.

Made of special ceramic material 
nnd silicone coated, they are ex­
tremely resistant to moisture and 
heat and are fungus-proof. Because 

they furnish no continuous path 
for a short, arcing is minimized. 
Even in the event of a flash-over, 
there is no permanent damage to 
the part, as with phenolic boards. 
Longer life and fewer replacements 
mean lower true cost. Their type of 
construction permits positive, neat 
connections at terminals. Write for 
detailed literature. w

Dependable Airborne Electrànlc Equipment Since 1928

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY

CIRCLE 242 ON READER-SERVICE CARD FOR MORE INFORMATION
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Plastic Properties Chart 243
The “National Basic Materials Properties 

Comparator Chart” is intended to help de­
signers and engineers select and specify the 
best material for a particular application. 
Thirty-four basic grades of vulcanized fiber 
and laminated plastics are compared. 
Twenty-three material property ratings are 
given for each grade. Instead of the usual 
numerical evaluation, materials are rated as 
excellent, good, fair and poor. In addition, 
the chart gives the comparative price for 
each grade. National Vulcanized Fibre Co., 
1056 Beech St., Wilmington 99, Del.

Corrosion-Resistant Tape 244
With illustrations, an 8-page booklet 

points out the advantages of polyvinyl tape 
for covering and protecting pipes, valves, 
frames, racks and metal surfaces against 
corrosion both above and below ground. 
Technical data, characteristics and per­
formance specifications are detailed. De­
scriptive text, drawings and photographs 
provide practical information to help users 
determine applications. Johns-Manville 
Dutch Brand Div., 7800 S. Woodlawn Ave., 
Chicago 19, Ill.

Scientific and Engineering Tables 245

Publication of first supplement to booklet 
’ Selected Scientific and Engineering Tables 
and Data,” has been announced. It contains 
a variety of technological information in the 
fields of chemistry, physics, engineering, 
plastics, bacteriology, leather, psycho­
metrics and textiles. The booklet designed 
as a reference handbook for technicians in 
these fields, provides standard formulae, 
charts and definitions in brief and concise 
form. United States Testing Co. Inc., 1415 
Park Ave., Hoboken, N.J.

Pressure Sensitive Tapes 246

“Manual of Pressure-Sensitive Products is 
designed as a handbook for designers, pro­
duction enginers, purchasing agents and 
material-handling men. Among the features 
of the manual is a 4-way “tape finder” 
which enables the user to select tapes by 
government specification, manufacturer’s 
product number, tape type and specific ap­
plication within 134 industrial classifica­
tions. Illustrated in 4 colors as well as black 
and white, the manual describes a line of 
pressure-sensitive products including indus­
trial adhesives. Mystik Adhesive Products. 
2635 No. Kildare Ave., Chicago 39, Ill.

Autotransformers 247

Continuously’-adjustable autotransformers 
and motor drives which attach to them are 
catalogued in Bulletin “0.” Photographs, di­
mensional diagrams, text and detailed spe­
cification tables serve to describe a wide 
variety of models and combinations with 
input voltages ranging from 115 to 460 v. 
Cased and uncased single units and 2 and 
3-gang assemblies with series and parallel 
windings are listed. Also illustrated are mo­
tor driven units and motor speed controls. 
A cutaway is labeled to show the construc­
tion of a typical model. The 24-page book­
let ends with a comprehensive cross- 
referenced table which gives specifications 
and prices. General Radio Co., Cambridge 
39, Mass.
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Press
Servo Production Facilities 248

Production facilities are described in 4- 
page brochure now released. It includes en­
gineering laboratory facilities for research, 
model shop, quality control, assembly plant, 
test equipment, optical manufacturing and 
development and machine shop. Servo 
Corp. Amer., 20-20 Jericho Turnpike, New 
Hyde Park, L.I., N.Y.
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254Electric Motor Laminations Alumina Ceramic 259

255Steel Furniture

256Carbide Blanks

Pressure Operated Valves 257

X-Band Transmitter 262

Just released 28-page price schedule 
which doubles as reference data handbook 
¡n the wire drawing industry, and gives 
prices, cutting extras, packaging and other 
information. The data handbook contains 
charts and tables on normal chemical analy­
st. mechanical, electrical and magnetic 
properties, as well as useful reference data 
for production and design engineers. Tech- 
alloy Co., Inc., Kahns, Pa.
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A 22-page illustrated catalog of imported 
Pre-Tooled’’ electric-motor and generator 
laminations and stacks, is now available. 
The laminations are manufactured from 
high-grade electrical sheet that gives a very 
low watts per pound loss. Laminations Co., 
P. O. Box 13, Stamford, Conn.

The 1957 “Reference Manual of Steel 
Equipment” No. 485 is announced. This 48- 
page book analyzes all types of steel shelv­
ing, drawers, lockers, work benches and 
tables, and other storage, store, office, ware­
house, and shop equipment. Equipto, 
Aurora, Ill.
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A 35-page price list for cemented carbide 
blanks and cylinders has been compiled. 
Labeled GT-314, the book has three sec­
tions, one for semi-standard unground 
blanks, a second for modified blanks, and 
a third for solid cylinders. Diagrams show 
available shapes. A list of district offices ap­
pears on the back cover. General Electric 
Co., Metallurgical Prods. Dept., Detroit 32, 
tfich.

High pressure linked multi-line propel­
lant valves designed for fuel-oxidizer flow’ 
control are described in Tech Bulletin 24. 
Atte ntion is given to technical design fea­
tures, and a tabulation of characteristics in­
cludes line sizes, pressures, temperatures 
and weights. In the 4-page brochure, photo­
graphs and dimensional diagrams illustrate 
typical models. Hydromatics, Inc., Cedar 
Grove, N.J.

Fixed Composition Resistors
Type BT fixed composition resistors are 

described and illustrated in Bulletin B-1A. 
Comprehensive data on construction, char­
acteristics, solderability, heat dissipation, 
color coding, resistance values and toler­
ances are presented. The 12-page booklet 
also cites design features and reliability 
data. Detailed charts and graphs expand 
the text. International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pennsylvania.

Pamphlet announcing the applications of 
the Alumina Body G-73 has been released. 
It lists the advantages of the G-73, which 
include high-strength, low electrical loss, 
and excellent resistance to thermal shock. 
Dependent on shape and related dimen­
sions, it shows that sizes range from ±.010 
in. to ±.005 in. Electro-Ceramics Inc., 975 
E. Fifth So. St., Salt Lake City, Utah.

Aircraft Thermistor Detectors 260

MC-134, a 4-page brochure describes 
thermistor-actuated overheat detectors for 
temperature control and overheat detection 
in aircraft. It gives the unique advantages 
of sensing temperature with thermistor ele­
ments, applications and installation tech­
niques, and lists all physical, performance 
and military specification data. Fenwal Inc., 
Ashland, Massachusetts.

Miniature Threads and Tools 261
An illustrated catalog on a line of minia­

ture taps, dies, screws, drills and tools is be­
ing offered. The 4-page booklet contains di­
mensional data on all sizes in a range of 56 
to 160 threads per in. It also lists prices of 
stock items and outlines special order fa­
cilities. J. I. Morris Co., 394 Elm St., South­
bridge, Mass.

Illustrated and described in a 2-page leaf­
let is the CTI Model 119 X-Band antenna­
pattern transmitter, an rf source designed 
particularly for antenna-pattern measure­
ments. Comprehensive specifications cover 
the antenna assembly, the modulator, and 
the remote control unit. Color Television 
Inc., 1439 Old County Rd. Belmont, Calif.

ELECTRONIC DESIGN • Januar 1, 1957



Model ES-180A
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Accurate 
Shape. Time, 

Amplitude 
Comparisons

Overshoot, 
Rise-Time, 
Duration 

Measurements

• Index trace calibrated In 

volts and % amplitude eli­
minates parallax errors

• Time-signal input allows 

accurato and rapid measure­
ment of pulso parameters

WIDE BAND 
ELECTRONIC 
SWITCH

• Unity-gain, feedback, 

regulated power supplies for 
linearity and stability

• Alternate*sweep or 

altornato-samplo displays, 
switching rate up to 400 kc

DC to IS MC DUAL TRACE 
OSCILLOSCOPE PRESENTATIONS

or ribbon and
cut or stamped pieces

• Amplifier rise-time .023 
microseconds, megohm in­
put, 93 ohms load imped­
ance

G°u> doped with N 

^PPÜ.d in (he form o

. co«'«"*0

fype or P.lypt e(eme(

Simultaneous 
Display 

of Related 
Waveforms

INDIUM electroplated base or precious 
metal wir«».

Simultaneous 
Display of 
Non-Sync. 

Signals

Precision-Produced MATERIALS 
for TRANSISTORS and DIODES

Specialists ir 

fhe Unusual

SIGMUND COHN CORP
121 SOUTH COLUMBUS AVE., M0UN1 VERNON, N Y.

TELETRONICS LABORATORY. INC.



The trademark on 
millions of 

solenoids since 1997.

WEST COAST

CIRCLE 265 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRICAL MFG. CORP. 
233 WEST 116TH PLACE • DIVISION 110 LOS ANGELES 61, CALIF. • PLymouth 5-1138

HI-TEMP 
SOLENOID

Hi Temp solenoid, to 600°F.
Adjustable plunger travel.
Push or pull types. 18 to 30 volts.
Continuous duty.
Plunger cavity pressure sealed.

This model, or its modification, 
may fit your needs. WesCo 
engineers can include one or all of 
these special design features 
in a solenoid to fit your specifica­
tions. Hundreds of additional 
aircraft designs available. 
Write today.

HIGH POWER C-BAND

ROTARY JOINT
Model 7565

The L-type Rotary Joint illustrated is one of three 
configurations available for use at C-band em­
ploying Canoga designed transitions. The L-type 
Rotary Joint was designed for convenient pack­
aging in radar systems and antenna pedestals. 
In-line transitions on both ends of the rotary joint 
may improve packaging in certain applications. 
Conventional rotary joints with right angle tran­
sitions on both ends are also available.

TECHNICAL SPECIFICATIONS
Frequency: 5400 to 5900 me
Power Handling: 500 KW peak (min) 

unpressurized
VSWR: 1.2:1 max. over band
VSWR Variation: with rotation less than 

0.04 total
Phase Shift: with rotation less than

2° total
RPM Rating: 100
Torque Required: .01 inch pounds
Waveguide: 2"x 1" (RG49/U or

RG-95/U)
Flanges: UG 149A/U. UG-148B/U or

UG 407/U, UG-406A/U

Similar rotary joints are produced for other C-band frequencies as well as for the S and X bands. 
Write today for literature and prices

CANOGA CORPORATION
Radar Systems Antennas • Receivers Test Equipment Microwave Components

5955 SEPULVEDA BLVD., VAN NUVS. CALIFORNIA

CIRCLE 266 ON READER-SERVICE CARD FOR MORE INFORMATION
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267Precision Potentiometers

273268Hook-Up Wires

269Counting Rate Meter
274Fastening Device

Fluorocarbons 270 275Hipot Testers

276271Frequency Converter Cooling
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Two data sheets recently released illus­
trate and list specifications, construction, 
coil characteristics and available modifica­
tions of precision potentiometers. The 
1-1/4 in. diam series 5300 potentiometer is 
covered in sheet 54-39 and the 2 in. diam 
series 5600 in sheet 54-49. Helipot Corp., 
Newport Beach, Calif.

Bulletin No. 1991 has been published de­
scribing new extruded teflon hook-up wires. 
The bulletin includes constructions of vari­
ous gage sizes built to meet requirements 
of Military Specification MIL-W-16878, 
types E and EE, and gives ordering infor­
mation. Revere Corp, of America, Walling­
ford, Conn.

A new technical bulletin has been re­
leased on the Model 2850 counting rate 
meter. This meter is used for g-m or scin­
tillation counting and provides up to 100,- 
000 counts per minute. Included are an 
illustration, description, and complete 
specifications. Berkeley Div., Beckman In­
struments, Inc., 2200 Wright Ave., Rich­
mond, Calif.

An 8-page brochure has been published, 
describing forms, properties and uses of a 
wide range of fluorocarbon products, from 
plastic resins to acids and dielectric fluids. 
Detailed in the booklet are the types and 
grades available of each form of fluorocar­
bon products and their suggested uses. 
M. W. Kellogg Co., P.O. Box 469, Jersey 
City, N. J.

A data sheet has recently been issued de­
scribing the 60 to 360 cycle converter, suit­
able for power tool operation. Immunity 
to damage by short-circuit is discussed, to­
gether with the reasons for this feature. 
The ability to tolerate overloads and to 
protect associated equipment under such 
conditions is also treated. Georator Corp., 
Manassas, Va.

Miniature A-C Voltmeters 2 72

An engineering data sheet covers a hue 
of miniature, expanded scale ac voltmet* rs. 
Listed are uses, ranges and available 
models. Additional data sheets for e; c 
model give mounting dimensions, case de­
scriptions, and standard and special resist­
ances. International Instruments Inc., 1,0. 
Box 2954, New Haven 15, Conn.

Magnetic Shielded Enclosures

Data sheet 117 contains information on 
Fernetic Co-Netic leakproof shielded en­
closures with telescopic door or lid, heliarc 
welded joints and a 5000 to de frequency 
range. Complete data includes bench sizes, 
large sizes, prefabricated room information, 
applications, air conditioning method and 
construction. Perfection Mica Co., 20 No. 
Wacker Dr., Chicago 6, Ill.

A 4-page bulletin is now available de­
scribing a fastening device. This fastening 
device, SPHERELOCK, presents possibili­
ties as a substitute for conventional staking 
or fastening devices such as nuts, bolts and 
cotter pins used in assemblies. Bulletin in­
cludes line drawings of device. Powell- 
Gayek, Inc., 2216 Penobscot Bldg., Detroit 
26, Mich.

A booklet has been published describing 
the “H” series of sensitive hipot testers. 
Hipot testing can be utilized for produc­
tion testing by: either preset pass-reject 
method or by exploratory methods; for pre­
ventive maintenance on electrical equip­
ment; or for over-voltage testing Peschel 
Electronics, Inc., 16 Garden St., New Ro­
chelle, N. Y.

Information on equipment, installation 
and automatic controls accumulated during 
the years of residential air conditioning is 
presented in the handbook “Fundamentals 
of Air Conditioning Controls.” It includes 
complete sections on control applications 
and electrical distribution practices. Min­
neapolis-Honeywell Regulator Co., Phila­
delphia, Pa.

ELECTRONIC DESIGN • January 1, 1957 ELE
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Capacitors 277

A 16-page catalog has been released de­
scribing capacitors of the tubular type, hav- 
ing casings of ceramic and organic mate­
rais. The catalog covers imits designed for 
:adiO-television instrument applications and 
contains imprégnant charts, dimensional 
drawings, color-code charts and rating 
tables. Aerovox Corp., New Bedford, Mass.

Precision Potentiometer 282

Noise and life expectancy specifications 
for the T-10-A laboratory precision po­
tentiometer are included in Data Sheet 
54-87. Superseding 54-86, this illustrated 
sheet mentions several changes in the 
T-10-A and gives dimensions for case length 
and height. Helipot Corp., Div. of Beckman 
Instruments, Inc., Newport Beach, Calif.

273
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Meter Relays 278

A 2-color, comprehensive flyer has been 
issued describing the firm’s line of 2 and 3 
meter relays. Included is information on 
construction, terminals weight, dial, and 
scale arc for Models 85 and 185. Details ofsizes,

it ion, calibration, movement, contacts, insulation
and 

• No.
breakdown, and temperature ranges are 
also given. Simpson Electric Co., 5200 W. 
kinzie St., Chicago, Ill.

Choppers and Inverters 283

Choppers, circuit breakers, inverters, 
transformers and vibrators are some of the 
devices specified in a recent 8-page booklet. 
Illustrations are added to a text which gives 
performance and specification data for all 
units. Company facilities are briefly out­
lined, and district sales offices are listed. 
Airpax Products Co., Middle River, Balti­
more 20, Md.

274 Receiver 279
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A bulletin describing the Type 1502 spe­
cial purpose receiver is now being offered. 
This is an extremely sensitive version of the 
Type 1501 special purpose receiver operat­
ing in the frequency range of 55-260 mega­
cycles, fm-am and cw. Included are com- 
)lete specifications and description of re- 
eiver. Nems Clarke Inc., 919 Jesup-Blair 
)r., Silver Spring, Md.

British Scientific Instruments 284

The 1956 Directory and Handbook of the 
Scientific Instrument Manufacturer’s As­
sociation of Great Britain contains a 268- 
page listing of member manufacturers and 
their products. A classified index of prod­
ucts is included with a French, German 
and Spanish Glossary. Waterlow & Sons, 
Ltd., 26 Great Winchester St., London, 
E.C.2. Price $3.50.
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breads Made Clear 280

A 4-page folder has been prepared explain­
ing the profile origins of the unified threads 
adopted by the U.S., Britain and Canada; 
the minor changes in threads per inch from 
\merican Standards, and the advantages of 
bread tightness and interchangeability are 
¡iven. The Cleveland Cap Screw Co., Box 
02, 2917 E. 79th St., Cleveland 4, Ohio.

Pressure Sensing Instruments 285

Brochure illustrating miniature and stand­
ard temperature and pressure sensing in­
struments is available. It outlines uses and 
specifications for pressure probes, surface 
thermocouples, connectors, terminations, 
and fittings. Also includes revised informa­
tion on Swaged MgO thermocouples and 
conductors. Aero Research Instrument Go., 
315 N. Aberdeen St., Chicago 7, Ill.

276
at ion 
tiring 
ng is 
•ntals 
ludes 
itions 
Min- 
’hila-

ubber Parts Manufacture 281

Plant facilities and procedures for the 
Manufacture of industrial rubber parts are 
Hustrated in a 16-page booklet. A special 
sect on describes silicone rubber products 
lev« lopment and manufacturing equipment. 
Diner Tire & Rubber Co., Industrial Rub- 
>er Products Div., 4341 San Pablo Ave., 
Dak and 8, Calif.

Supersonic Autopilot 286

A 6-page pamphlet describes Automatic 
Flight Control System which is the first 
electronic autopilot system developed for 
supersonic aircraft. Weighing 98 pounds, 
the MB-3 has more than 5000 different 
individual parts. Minneapolis-Honeywell 
Regulator Co., Aeronautical Div., Min­
neapolis, Minn.
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CIRCLE 287 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC COUNTING EQUIPMENT
ECONOMY, RILIABILITY, COMPACTNESS *

PRESET COUNTERS 
FREQUENCY INDICATORS

• TIME INTERVAL METERS
• COMBINATION INSTRUMENTS

Using cold cathode glow transfer tubes for counting and 
indication, Electro-Pulse counting and measuring 

equipment features the reliability 
inherent in simplified circuitry.

4 MODEL 7340B 
FREQUENCY INDICATOR 
AND COUNTER

Available for rack panel 
or bench mounting and utiliz­

ing printed wiring, the Model 7340B pro-
vides economical measurement of frequency or 

speed, counts events per unit time, or operates as a totalizer.

Writ* for complete data: our Bulletin 7340B-ED

CIRCLE 288 ON READER-SERVICE CARD FOR MORE INFORMATION
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SUBMINAX

& turn to AMPHENOL for the RF 
components they need for these important reasons:

(AMPHENOL

1 Amphenol manufactures all popular Series, offering a 
large availability listing of standard connectors.

2 Amphenol manufactures the coaxial cable to match its 
connectors. Only amphenol has assumed this engineer­
ing responsibility for proper cable/connector fit.

3 Amphenol works with you on “specials” and adaptations 
of standards that point the way to engineering advances 
in this critically important field.

Recent amphenol “firsts” in RF connectors and cables 
include Captivated Contact* and Subminax connectors, 
Teflon tape coaxial cable, Subminax Teflon coaxial cable 
and Teflon cable with non-magnetic conductors, amphenol 
leads in the manufacture of approved RG-/U Teflon dielec­
tric coaxial cables.
•patent pending

Are you on our mailing list for catalogs, technical 
data or our monthly publication “Engineering News"?

•* Write us on your letterhead for this valuable service.



Miniature Sealed Switches 290 Fused Quartz and Silica 2 4 ^o/eg
Available is Catalog No. 5 designed as a 

handy folder on switches. Included are 
hermetically sealed and sub-miniature 
switches, the standard single and double 
blade, and a page of special switches for 
custom applications. Also standard and spe­
cial actuators which may be adapted to spe­
cial applications.

Complete data is given for component 
and electrical specifications on each switch

Fused quartz and silica for use in fur­
naces, laboratory equipment, lamps, optical 
assemblies, and chemical apparatus are de­
scribed in a brochure now available. It 
shows the properties of these materials in 
detail and explains the various processes 
by which they are formed into usable prod­
ucts. Amersil Co., Inc., Engelhard Indus­
tries, 685 Ramsey Ave., Hillside 5, N.J.
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with typical schematic drawings included 
for each series with engineering data. Hay­
don Switch Inc., Waterbury, Conn. Connectors and Cables 295

Elapsed Time Indicators 291
Bulletin A.W.H. ET 600 brings a com­

plete line of basic elapsed time indicators 
up to date. The 2-page sheet lists and de­
scribes the 7500 series de units, the 12500 
series 50 to 60 cy ac units and the 24200400 
cy ac units. Specifications, a photograph and 
a dimensional diagram serve to describe 
each series. The A. W. Haydon Co., Water­
bury, Conn.

In Catalog IEC 2 there are 16-pages of 
listings, descriptions, illustrations and speci­
fication tables covering a wide variety of 
electronic components. Among the items of- 
fered are AN and rf connectors, rack and 
panel connectors, coaxial cables and diverse 
sockets. The booklet is printed in 4 colors. 
Amphenol Electronics Corp., 1830 S. 54th 
Ave., Chicago 50, Ill.
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X-ray Microscope 292

Glass and Quartz Fibers 297

298Template Drill Bushings

lite, Super Fine and Microtex 
blankets. L.O.F. Glass Fibers 
Madison Ave., Toledo 1, Ohio.

insulating 
Co., 1810

an.

ECI

Information on an x-ray microscope just 
developed is available in a well illustrated 
brochure. It features an electrostatic optical 
focusing instrument which employs x-rays 
for shadow projection to magnify and re­
veal detailed internal structure of speci­
mens opaque to light or electrons. Listed 
among the advantages is the greater pene­
tration, large depth of field and stereo­
graphic presentation of image.

Also included in the catalog are many 
applications in the fields of metallurgy, 
chemistry, textiles, plastics and rubber. 
General Electric Co., X-Ray Dept., Mil­
waukee 1, Wis.

Pyrometers and Thermocouples 293

Pyrometers with standard ranges be­
tween 0 to 300 F and 0 to 2000 F are pre­
sented with text and illustrations in Bulle­
tin 4257. A variety of thermocouples and 
rigid and flexible extension arms to be used 
interchangeably with the pyrometers are 
also considered. The 12-page treatment 
covers applications, specifications and 
prices. Full-size arcs show standard Faren- 
heit scale ranges. Illinois Testing Labs., 
Inc., 420 N. Lasalle St., Chicago 10, Ill.
< CIRCLE 289 ON READER-SERVICE CARD

Receiving Tubes

Booklet RU-020A contains 44 pages of es­
sential data on receiving tubes for engi­
neers. The more than 450 types described 
represent over 95 per cent of the tubes in­
volved in radio and television. Large clear 
tube socket diagrams appear with associ­
ated data. Bold tube type numbers speed
location, and open style data make easy 
reading. The booklet is 35 cents. Westing­
house Electric Corp., Electronic Tube Div., 
Route 17, Elmira, N.Y.

Three kinds of flame-blown glass fiber in­
sulations used for thermal and acoustical 
applications are described in brochure No 
WPD-12. Included are charts illustrating
the acoustical and thermal values of Micro­

Bulletin DB-855 is a 12-page catalog on 
self-clinching template drill bushings. Four 
types are offered for all drill sizes from No. 
55 to 1/2 in. Installation procedure and 
pertinent engineering data are clarified 
with diagrams. Penn Engineering & Mfg. 
Co., Doylestown, Penna.
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4 /eguide Equipment 301 Electron Microscopes 304

ur­ In illustrated 12-page, 2 color catalog just
eal 
de-

It 
in 

ses 
od- 
us-

mblished lists waveguide and coaxial test 
quipment. Tees, tuners, attenuators, cou- 
lers, crystal mixers, crystal mounts, probes 
nd loads are shown w ith pertinent speci­
ations. Test equipment is furnished for 
lilitary, industrial and communications 
tiers of electronics. Admittance-Namco
oq)., Farmingdale, L.I.

95 abricated-Metal-Products 302
of 

eci- 
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•rse 
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A fabricated-metal-products brochure 
tiggcsting solutions for v ariety of electrical 
id electronic manufacturing problems is 
w available. Illustrated, it describes prod- 
cts to be produced on a custom basis. In- 
luded are slip-ring assemblies, microwave 
ssemblies, button-welding and crossbar 
mtacts, and contacts stamped from lami- 
ated flat stock. D. E. Makepeace Co., Div. 
nion Plate & Wire Co., Pine & Dunham 
ts., Attleboro, Mass.

Data on the construction, specifications 
and operation of electron microscopes is 
given in a 12-page brochure now available. 
In color, the booklet is illustrated and cov­
ers such items as electron-optical system, 
pumping unit, electronics, high voltage, 
column, gun, magnetic beam alignment, 
condenser and aperture, beam wobbler, ob­
jective lens and astigmator.

Also included is information on the wide 
field scanner, diffraction lens, intermediate 
lens, projector lens, reflection-diffraction 
sample manipulator, 35 min camera, front­
end plate camera, 2x2 plate camera, insert 
screen with binocular viewer, image bright­
ness comparator, and operating controls. 
North American Philips Co., Inc., Instru­
ments Div., 750 So. Fulton Ave., Mt. Ver­
non, N.Y.

Chromatographic Analysis 305

Glass and metal fractionating columns, 
accessories and adsorbents for chromato*

' cs'l
■ >xy Resin Adhesives 303

be 1
; in-l^n^neer^n8 ^ata 011 high strengths epoxy 
learB^ns adhesives is available in an 11-page 
¡oci-B ehnieal bulletin.
)eed I The booklet contains inforination on five 
easyBpresentative epoxy resin adhesives which 
ing Be divided into two groups: a) Room tem- 
)iv Bratnre curing types:—Suggested uses for

Bi 1294 and EC 1474 include the perma- 
But positioning ot metal sleeves, bushings, 
Blastic parts, and tool repairing compound, 
Baler and crack filler, while EC 1472 is 
Ingested for field applications where easy 

r in-B '»’ng is required and shock is encount- 
ticalB I b) Elevated temperature curing types: 
No BEC 1386 is designed for general purpose 

iting i tai to metal bonding where high strengths 
icro-Bf desired. It is used for industrial and air- 
itingBaft application where high sheer strengths 
1810B room temperature and 180 F are neces-

Bry. EC 1469 with good strength properties 
| temperatures of 300 F is used in both 
jrtal to metal and honeycombs sandw iches 

298 | ture'
■Also included in this bulletin is general 

g on ■formation, product description, tables 
Four Bowing various strengths, applications and 
i No. ■ring procedures, and a summary of per- 
andBmnnce data on competitive epoxy adhe- 

rifiedBves Minnesota Mining and Manufactur- 
M £ B. ( o., 411 Piquette Ave., Detroit 2, Mich-

■h.

graphic analysis are shown in a 4-page Bul­
letin, No. 834. Exclusive features of column 
design are explained, and glass and metal 
columns, both filled and unfilled, are offered 
in catalog style for ordering convenience. 
Column accessories for temperature control, 
including a thermocouple, lead wire, a tem­
perature indicator and a variable trans­
former, are pictured and listed. Adsorbents 
are listed in two classifications: solid or sur­
face types for the analysis of gases, and 
partition type for liquids. Inert powders, 
properly sized, are listed for labs interested 
in preparing their own adsorbents for anal­
ysis by partition. Burrell Corp., 2223 Fifth 
Ave., Pittsburgh 19, Pa.

Laminated Magnetic Film Tracks 306

Laminated magnetic tracks for motion 
picture film are discussed in Bulletin 33. 
The 4-page booklet illustrates standard 
track widths and positions which can be 
applied to 16 and 8 mm movie film using 
the “Scotch” brand magnetic laminate sys­
tem. Also show n are ten standard magnetic 
recording films made in 16, 17-1/2 and 35 
mm widths. Details of the laminating proc­
ess are described and physical and mag­
netic characteristics of “Scotch” No. 121 
laminate tape are outlined. The bulletin 
also lists seven processors equipped to 
laminate film. Minnesota Mining & Mfg. 
Co., 900 Fauquier St., St. Paul 6, Minn.
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LOOK TO TOBE FOR PROGRESS

pulse­
forming 
networks 
and pulse 
capacitors

tobe pulse-forming networks have ; 
an excellent record of performance, ! 
in radar, and in seasoning and test 
equipment for magnetrons and hy- ’. 
drogen thyratrons. Our design ex- • 
perience and production facilities 
assure deliveries to your schedule • 
requirements. ;

We invite inquiries on specfic ap- • 
plications. The services of our en- : 
gineers are always available. Write * 
Tobe Deutschmann Corporation, : 
Norwood, Massachusetts.

DEUTSCHMANN

Tobe Exclusive» :
All Tobe pulse forming networks 
and pulse capacitors are operated 
in our modulators under actual 
working conditions. At conclusion 
of these tests every unit is checked 
to assure complete conformance to 
customer specifications. This 
guarantees higher reliability and 
dependability of Tobe products.

Excellent thermal-stability and 
minimum loss characteristics.

tobe pulse-forming networks are 
available in a wide range of rat­
ings and sizes ... tobe pulse capac­
itors are recommended for net­
work applications above 25KV.

CIRCLE 307 ON READER-SERVICE CARD FOR MORE INFORMATION
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"Spring Design and Selection—in Brief” is 
a quick, lucid presentation of design funda­
mentals with enough detail to guide prod­
uct designers through the initial stages of 
spring design problems. The 8-page bro­
chure gives basic stress and deflection 
formulas, commonly used spring materials, 
typical applications, and certain limitations 
for each of various types of springs: round 
wire compression springs, square wire com­
pression springs, rolled or rectangular wire 
compression springs, volute springs, conical 
compression springs, high duty compres­
sion springs, torsion bars, extension springs, 
round and rectangular wire torsion springs, 
cantilever and elliptical type flat springs, 
spiral or brush springs made of flat wire, 
control springs, high temperature springs, 
clock or motor power springs, Belleville 
spring washers, wavy spring washers, 
curved spring washers, and hair-springs. A 
table lists the tensile, torsional, and other 
physical properties of common spring mate­
rials with notes on the process for manufac­
ture and the chief uses of each. Fifteen 
charts and graphs round out the analysis. 
Associated Spring Corp., Bristol, Conn.

A firm lists and describes all of its indus­
trial cathode-ray tubes in a catalog of 168- 
pages. Detailed specifications and circuit 
data for CR tubes used in precision labora­
tory equipment, radar and general industrial 
applications are included. Where revisions 
have been made on tubes, they are noted. 
Illustrations, graphs, and circuit diagrams 
help to describe each tube. Also listed are 
general characteristics (electrical and me­
chanical), maximum ratings, typical oper­
ating conditions, and circuit design values. 
Requests for the catalog should be on 
company letterheads addressed to the In­
dustrial Tube Sales Dept. Allen B. Du Mont 
Labs., Inc., 2 Main Ave., Passaic, N.J.

Release No. 21 indicates primers that 
greatly improve the adhesion of vinyl dis­
persion coatings to metal and glass. The 
development of these primers mean that 
flat sheet metal can be coated with plas­
tisol or -organosol systems and then stamped 
or formed without loss of adhesion or rup­
ture of the finish. Union Carbide & Carbon 
Corp., Bakelite Co. Div. 260 Madison Ave., 
New York 16, N.Y.

Standard wet and dry process pore .la 
insulators are featured in a recent catal 
Included are illustrations and specificatio 
for screw type wire holders, house bracke 
spools, split and solid knobs, tubes, deal 
antenna insulators, guy strain insulato 
telephone knobs and pipe thread bushin 
The catalog also has complete data 
transformer bushings and cable suppo 
for electric signs. Tabulated specificatio 
for each insulator type give appropria 
dimensions, weight, a specific descriptio 
and standard packaging quantities. Univ 
sal Clay Prods. Co., 1528 First St., S 
dusky, Ohio.

Plastic parts, their advantages, and f 
cilities for producing them are announc 
in a 4-page folder. Illustrations show so 
stock items and machining processes. E. 
Presser & Co., Charlotte, N. C.

A circular entitled “New Developmen 
Elecom 125 System” has been released, 
describes an electronic computer which i 
eludes internal memory size up to 10, 
words and buffering of magnetic tape 
both input and output. Also featured is 
high-speed line printer which operates 
900 lines per minute, and a simultaneo 
collate-select-separate operation on 
File Processor. The circular is illustrat 
and shows various tables of operating ch 
acteristics, speeds, internal operations 
input-output operations. Underwood Co 
Electronic Computer Div., 35-10 36th Av 
Long Island City, N.Y.
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Hermetically Sealed Switches 3

Designed as a handy, permanent swit 
idea folder, Catalog No. 5 may be droppt 
into a vertical file for quick referenc 
Show n are hermetically sealed, sub-mini 
ture, and standard single and double blat 
switches. The booklet also lists switches f< 
custom applications and standard and sp 
cial actuators. Complete data are given f 
component and electrical specifications 
every switch. Typical schematic drawin

imi
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Iffand engineering data are included for ea( 

series. Haydon Switch Co., Waterbur^j 

Conn.
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Prods. Dept., Electronics Park, Syracuse. 
N.Y.

General Electric

° f

pressure-Sensitive Teflon Tape 326

A 2-page illustrated data sheet describes 
series of motor operated shut-off valves. 
Jesigned for high pressure control func- 
ons, the valves handle liquid oxygen, 
x:ket fuels and oxidizers, jet fuels, hy-

Eight different configurations of aircraft 
hater controls and a rate-of-rise control 
ire described in a 4-page brochure. With 
llustrations, the literature describes the 
perating principle of the temperature 
controls and lists all pertinent data on tem-

A complete guide to tube cap connectors 
for every type of tube has been designed 
as an insert section for the Alden Hand­
book. The 17-page booklet lists designs for 
airborne and missile equipment, power 
supplies and transmitters, color television 
and radar equipment, and radio and tele­
vision sets. The guide is easy to use. Tube 
cap connectors are classified by cap size, 
then grouped by types. Insulation charts 
point out the tube cap insulation best 
suited for electrical and environmental 
conditions. Specifications and a line drawing 
accompany a description of each type. 
Alden Products Co., Main St., Brockton, 
Mass.

Bulletin AWH TD403 has been issued 
। supersede pages 1 and 2 of a current 
rta;og. The 2-page sheet contains details 
i the function of three basic time delay 
lays, along with catalog part numbers 
t the standard ranges and voltages in ac, 
: and 400 cy. Illustrations include photos 
i the models and diagrams to show wir- 
i. principle of operation, and overall 
id mounting dimensions. The A. W. Hay­
in Co., Waterbury, Conn.

Bulletin 203 is a page of data on a multi­
channel oscillograph and its recording 
capabilities. The sheet lists specifications 
of the Model G2 Galvanometer for rec- 
tlinear and curvilinear recording. It also 
points out features of ink and hot stylus 
(racing methods. Photron Instrument Co., 
516 Detroit Ave., Cleveland 2, Ohio.

strate 
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ishinAide. The Connecticut Hard Rubber Co 
C East St., New Haven 9, Conn.

Coq hulic fluids, and high pressure pneu- 
h Ave natics. Using photographs and diagrams, 

Tech Bulletin 23 provides a detailed de­
cription of the valve design. Dimensions 
nd operating specifications are also given 

32®ydromatics, Inc., Cedar Grove, N.J.

htor-Operated Shut-Off Valve 329

STAHLIN BROTHERS, INC. «103 MAPLE STREET 
Belding, Michigan

CIRCLE 334 ON READER-SERVICE CARD FOR MORE INFORMATION
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r Panel Channel® raceway 
gives you a neater wiring 

job in one-third the time. 
It eliminates wire bundling 
... wire lacing. It attaches 

easily without special 
tools or hardware. 

Panel Channel is lightweight 
and durable... won’t warp

md f 
ounce 
v son 
s. E.

under high temperatures 
normally encountered in control 

panel service ... lasts for 
the life of the equipment. 
Available in a wide variety 

of sizes and styles. 
Panel Channel is also 

L fabricated in special designs 
to your specifications.

Silicon High Current Rectifiers 333

ECG-148A is an 11-page collection of ap­
plication notes on the 4JA60 series of sili­
con rectifiers. Recently placed in mass 
production, these small high current rec­
tifiers are capable of handling 10 kw in 
a three phase bridge circuit. The notes in­
clude characteristic curves for power dis­
sipation, instantaneous forward voltage? 
drop, and maximum allowable surge cur­
rent at maximum rated load conditions. 
Also shown are curves for fin size require­
ments under various ambient conditions 
for both free convection and forced con­
vection of air. In addition, information is 
presented to help the engineer design for 
fault currents, determine maximum forward 
current under various conditions, evaluate 
methods of cooling, and make thermo­
couple measurements. A labeled outline 
drawing shows dimensions & construction.

Silicon Junction Transistors 331

Data sheets on NPN grown junction 
silicon transistors types 2N117, 2N118, 
2N243, 2N244, 951, 952 and 953 have just 
been released showing illustrations, tables 
of typical design characteristics and curves, 
grades and physical dimensions. 2N117 and 
2N118 transistors have been built to Navy 
Specs, MIL-T-19112A (Ships) and MIL-T- 
19502 (Ships). Types 2N243 and 2N244 
feature controlled beta spreads of 3 to 1. 
The data sheets of 951, 952 and 953 have 
been revised and give additional informa­
tion. A price list on all the types is in­
cluded. Texas Instruments Inc., 6000 Lem­
mon Ave., Dallas 9, Texas.

iment mature range, current ratings, physical 
ised. imensions and mounting methods. Typical 
lich i applications in current aircraft are illus­
ion rated. Fenwal Inc., Ashland, Mass.

A 4-page illustrated folder describes the 
(catioAe of a pressure-sensitive Teflon tape for 
ra« Ket dass insulation and non-stick facing. The 
cleat °^er states properties and prices of tapes 

006 and .013 in. thick and 1 z4 to 12 in.

wiring 
method.
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Lest confusion reign
Once there was a Prospect who wanted a small, fast relay 

that would respond to the direction of flow of current, 
and which would do it at least a few million times.
He journeyed from Source to Source, asking his questions 

with straightforward hopefulness. But everywhere the answers 
were equivocal, with nary a single Yes“ or “No/* 

There were moments when he thought a center off type for 
differential operation was just what he wanted, but he became 

uncertain after losing the ability to distinguish between 

spring bias and the everyday human variety. At other times, 
also, in the company of other Sources, his hopes rose 
when answers about “speed began “will handle 750 pulses 

per second.. .** (here was the way ht liked to hear people talk), 
only to sink again when followed by such words as 
**... depending, of course, on the amount of excitation 

expressed as a net pulse level.** Long before, he had abandoned 

Pinning Down, and had begun a desperate attempt 
at Keeping Up. But finally he realized he sought in vain; 
a relay to meet his requirements could not possibly be 

described simply. He wandered away, head bowed 

— crumpled fragments of data sheets fluttering after him.

Seri«« 72 HIGH SPEED RELAY

With what may seem like undue pride, we only wish this 
wretched soul had stumbled on one of our devices, 
namely the Sigma 72 relay. Not that the language of 
our literature is so pristine, wholly untouched by the 
Jargon of the Trade, but we could have told him that our 72

Is an SPDT relay which responds to direction of 
current flow.

In correctly designed circuits, takes about 0.2 
milliseconds for transferring its contacts and is 
intended for high speed switching up to 500 
pulses per second.

Gives practical value to its high operating speed 
by switching a 60 ma. 1I0VDC inductive load half a 
billion times on the average without maintenance.

Allows repair and adjustment by the user (detailed 
manual and test set available).

By comparison, takes up little space OVis” dia. 
x 2%" high) and is lightweight.

Bulletin on request.

SIGMA INSTRUMENTS, INC.,
40 Pearl Street, So. Braintree, Boston 85, Massachusetts

CIRCLE 337 ON READER-SERVICE CARD FOR MORE INFORMATION
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Mechanically Interlocked Felts 338
Mechanically interlocked felts made 

wholly from synthetic fibers are discussed 
in a recent technical bulletin. Specific uses 
in electronic and other fields are recom­
mended. The booklet cites the peculiar ad­
vantages of these felts along with their 
specifications. American Felt Co., Glenville, 
Conn.

Closed-Circuit TV 339
Using photographs, diagrams and 

sketches, a 28-page guidebook details 
equipment and systems for closed-circuit 
television service in medical, educational, 
industrial, and business fields. Featured are 
a medical color TV camera which mounts 
in an overhead surgical lamp fixture, color 
and monochrome live and film camera sys­
tems, auditorium-size color and black-and- 
white TV projection systems, and mobile 
units for remote origination of color and 
monochrome programs. Also described and 
illustrated are signal distribution systems, 
control consoles, and special-effects equip­
ment. The booklet presents case-histories 
of typical closed-circuit TV installations. 
Requests for “RCA High-Fidelity Tele­
vision” should be made on letterhead sta­
tionery. Radio Corp, of America, Camden, 
N.J.

Fluorocarbon Coatings 340
The proper choice and use of fluor > 

carbon coatings is discussed in detail in a 
16-page technical report “How to Apply 
and Sinter Fluorocarbon Coatings.” It is the 
latest on coatings based on polytetrafluoro­
ethylene and polymonochlorotrifluoroethy 1- 
ene resins.

Illustrations are given and the report dis 
cussed the use of fluorocarbons where se­
vere corrosion, extreme temperatures, elec­
trical insulation, abrasion, “sticking” and 
other factors, singly or in combination are 
problems.

It includes typical applications, descrip­
tions and specifications, and it shows the 
user how to select fluorocarbon to best 
overcome a problem with the preparation 
of the surfaces. Gene Bartczak Associates. 
119 Soifer Ave., North Bellmore, L.I.

Decade Resistance Units 341
Publication 1742-A tells about the D-805 

decade resistance units. Its 2-pages contain 
information on the accuracy, switches, 
windings, connections and mounting of the 
equipment. A photograph of the unit and 
a diagram showing mounting details com­
prise the illustrations. A table lists specifica­
tions. Muirhead & Co., Ltd., Beckenham, 
Kent, England.
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BEFORE YOU BUY BLINDLY
Remember the benefits promised by Circuitry . . , 
savings in time, effort, and costs in your production. 
You will get them If your circuits are produced by 
economical mass production techniques. If they are 
uniform in quality. If they are delivered on achedule.

It makes sense to pick a supplier who promises 
these and more. CRONAME DOES. Masa pro­
duction has tripled our production in one year. Our 
circuits are covered under Underwriters' Laboratories 
Recognition program for UL listed items. Specify 
CRONAME "printed circuitry processing" for your 
circuits.

CRONAME
INCORPORATED

1767 GRACE STREET CHICAGO 13, ILL.

other Croname products - 53 years of leadership 
Nameplates, dials, panels, escutcheons, mechanisms, 
light assemblies, masks, bezels, cabinets, control 
panels, decorated glass, CroRoto embossed.

CIRCLE 342 ON READER-SERVICE CARD FOR MORE INFORMATION
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’recious and Base Metals 347
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Brochure lists and describes precision- 
rolled solid and laminated precious and 
ji se metals for industry. The illustrated 
jooklet contains exhaustive technical infor­
mation for jewelry manufacturers as well as 
producers of a variety of chemical and elec­
trical equipment. Items covered include 
solid and laminated flat stock and tubing, 
raised and spot lay, waveguide and special 
tubing, wire, contour rolled stock, and pre­
cious-metal solders. D. E. Makepeace, div. 
Union Plate & Wire Co., Pine and Dunham 
Sts., Attleboro, Mass.
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:loor Boxes 348

A four-page folder describing the “800” 
series Floor Box, component parts and serv­
ice fillings is now available. Included in the 
[older are dimensional data, photographs 
and descriptions of component parts and 
service fittings of the series.

Listed among the features are: fully ad­
justable, removable top, rubber collar seal 
to keep out moisture, holes for tying down 
to concrete forms and a standard four-inch 
Octagon box of various depths. National 
Electric Products Corp., Gateway Center, 
Pittsburgh 22, Pa.

Epoxy Resin Curing Agents 349

A technical bulletin (F-8665A) on epoxy 
resin curing agents which are used in the 
manufacture of adhesives or laminates for 
bonding a variety of materials has been 
published.

The bulletin indicates that amines are 
extensively used as agents for curing epoxy 
resins. The variety of amines available offers 
epoxy resin formulators a broad range of 
useful working time—from a few minutes 
to an hour or more. There are included 
tables, formations and curves describing 
various applications of the agents. Carbide 
and Carbon Chemical Co., Div. Union Car­
bide and Carbon Corp., 30 East 42nd St., 
N.Y.C.

Silicones 350

1957 Reference Guide on silicones has 
just been published. Almost 150 commer­
cially available silicones are described in 
this catalog, and the products are grouped 
by usage; water-repellents, dielectrics and 
release agents. The catalog is well illus­
trated with applications, and emphasis on 
charts comparing various silicones. Dow 
Corning Corp., Midland, Mich.

ham,

New
GW

Vari-Sweep

All-Electronic Broad Band Sweeping Oscillator
Designed for continuous coverage from 2 to 220 mc with sweep width to 

30 mc plus, and with high output automatically held constant over both 

frequency sweep and tuning range.

SPECIFICATIONS
Range: Fundamental frequency 2 to 220 
mc, continuously variable in ten switched 
overlapping band*. Direct reading fre­
quency dial calibrated to ±2%. RF Out­
put: 1.0 v rm* into 75 ohm*, metered. 
Flat within ±0.5 db. over widest sweep 
i<nd over frequency band. Sweep width:

Continuously variable ±2% to 30% of 
center frequency to maximum of at least 
30 mc. Sweep rate: Continuously vari­
able 10 to 60 cps. lock* at line fre­
quency. Attenuator: Switched 20,20,10,6 
and 3 db plus continuously variable 6 
db. Price: $695. F O B. Plant.

WRITE FOR NEW KAY CATALOG

Dept. ED-1

KAY ELECTRIC COMPANY
See it at the 
IRE Show Booths 
2608-09-10

14 Maple Ave., Pine Brook, N. J. Telephone CAIdwell 6-4000

CIRCLE 351 ON READER-SERVICE CARD FOR MORE INFORMATION
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BOURNS
announces
new IRÏMPQTS ’ 

for quick assembly

130 ! RIMPOT •

solder-lug type

You can solder your hook-up wire direct to this instrument, and eliminate 
splicing. Terminals are standard flat, slotted lugs to provide fast, secure 
connections.
The silver-plated solder lugs are extremely rugged. Instrument is not 
affected by soldering iron temperatures.

205 iRIMPOT* 

for 
printed circuits

» o

Round pin terminals on this unit may be plugged into holes in your
printed circuit boards for dip soldering. Terminals are gold-plated copper, 
y2" long, .028" diameter, and spaced in multiples of 0.1". Mounting is 
accomplished by 2-56 screws through body eyelets, or by pins only.

BOTH UNITS PROVIDE a usable potentiometer range of 98%, and low residual 
resistance either end, 0 to 1%. Low temperature coefficient wire is utilized in 
the precision wirewound resistance elements.

In all other design features, these instruments are similar to the original Model 
120 TRIMPOT. Each is subminiature in size (l>i"x%"x X")» and weighs only 
0.1 oz. Other characteristics include 25-turn screwdriver adjustment, self­
locking shaft, and excellent performance under extreme shock, vibration and 
acceleration. Units meet or exceed most government specifications. Delivery
from stock on standard resistances. Send for Bulletins 130 and 205.

TRIMPOTS • LINEAR

0URNS LR BOR RT0RIE5, INC.
General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California—Ames, Iowa

MOTION POTENTIOMETERS • PREMURE TRANSDUCERS AND ACCELEROMETERS

CIRCLE 352 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Model 850

new jumper-wire system 
simplifies test make-up 
and maintenance testing

■ Inc

Model 850 multiplier 
section mobile unit, 
with DIT MCO model 
200 Circuit Analyzer.

• . . another startling new 
development in automatic 
electrical system testing!

MULTIPLIER 
SECTION 

featuring...

plugboard 
programming

Now! In one operation at his desk, 
planner can design circuitry, layout 
matrix chart and jumper plugboard 
to conform to test sequence.

Now! Thorough, periodic mainten­
ance tests can be made quickly 
and economically throughout the 
life of any airplane or missile.

Now! Test Modified Wiring Systems 
Without Altering Adapter Cables!

Do modified and improved electrical sys­
tems throw your testing section into a tailspin? 
Normally, It means existing test machinery (or 
the adapter cables, if DIT-MCO equipment is 
used) must be changed to conform to the circuit 
modifications. Here's how the new DIT-MCO 
plugboard system has solved that problem.

Circuitry can now be connected to the tester 
by the most convenient point-to-point method. 
Connecting wires (adapter cables) do not have 
to conform to any pattern. The testing sequence 
is programmed, quickly and easily, on the 
portable plugboards. Any subsequent circuit 
modifications are also handled on the plug­
boards . . without changing existing adapter 
cables.

This is just one advantage offered by this 
new development. Write for full details on how 
DIT-MCO can help solve all your test problems

Write today for complete information:
ENGINEERS:
DIT-MCO needs executive calibre 
sales and design engineers right 
nowl Excellent opportunity with 
respected organization on the 
move. Work with key men in 
aircraft and missile industries. 
Write today)

DIT-MCO, INC.
Electronics Division

Partial List of DIT-MCO Users:
Bell Aircraft Corporation. Texas Div. • Ben­
dix Aviation Corporation, Sidney, New York 
• Boeing Airplane Company, Seattle, Wash­
ington and Wichita, Kansas • American Bosch 
Arma Corporation • Douglas Aircraft Com­
pany, Tulsa, Oklahoma • Fairchild Aircraft 
Division • Goodyear Aircraft Corporation • 
Martin, Baltimore • Naval Ordnance Labora-
tory, White Oaks, Maryland
craft, Inc. • 
Corporation

Motorola, Inc.
» Northrop Air- 
Temco Aircraft

Trans World Airlines • Con-

Box 01 -20, 911 Broadway 
Kansas City, Missouri

vair • Chance Vought Aircraft • Servomech­
anisms, Inc. • Radio Corporation of America 
• Pacific Mercury Television Mfg. Corp.

CIRCLE 359 ON READER-SERVICE CARD FOR MORE INFORMATION
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Controlling Catalog 360

Short Form Catalog on electronic count­
ing, timing and controlling instruments is 
now available. The instruments are illus­
trated with the important features, applica­
tions and specifications highlighted. In­
cluded are Universal counter-timers, fre­
quency and period counters, time interval 
meters, decade and preset decade counting 
units. It also shows the adapability of an 
instrument to a particular need. Computer- 
Measurements Corp., 5528 Vineland Ave., 
North Hollywood, Calif.

Ventilating Systems 361
A 12-page comprehensive brochure on 

corrosion-proof ventilating and exhaust 
systems has just been released. It covers 
such items as thermoplastic corrosion-proof 
centrifugal fans, ducting and fittings and 
hoods. Also included is a discussion of 
polyethylene and non-plasticized polyvinyl 
chloride centrifugal fans with detailed spe­
cifications on various models. Various posi­
tions and arrangements to meet specific 
operating conditions is shown. The bro­
chure is well illustrated and all data is 
arranged in chart form for ease of refer­
ence. American Agile Corp., P.O. Box 168, 
Bedford, Ohio.

Fluxes 36; |A>1
Three types of fluxes are described in a 

technical bulletin just released which gives 
information on mild, non-activated and a > 
tivated rosin fluxes.

The bulletin includes complete descrip­
tions of each, their applications, which are 
of particular interest to those involved m 
the problems of electronic, dip and printed 
circuit solderings, and the advantages to 
the users. Accurate Specialties Co., Inc., 
9-01 43 Ave., Long Island City, N.Y.

Polyester Laminates 363
Comprehensive chart listing 28 electrical 

and physical properties of 11 standard 
grades of fiberglas-reinforced polyester 
laminate has just been published. The chart 
divided into three sections—a) rigid lami­
nate grades, b) flexible laminate grades, 
c) phenolics, is designed to help users oi 
electrical insulations select material for 
Class B temperature applications. It lists 
electrical insulation properties, such as 
swelling in humidity and after heat; flexure 
as received after heat and when hot; and 
rigidity as received and when hot. This 
Grade TS is a low-cost glass-mat laminate 
insulation meeting NEMA GPO-1 stand­
ards. The Glastic Corp., 4321 Glenridge 
Rd, Cleveland 21, Ohio.
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do you use time
delay relays?

f-

RAIN

FUNGUS for th«

P- •
/ SUN \

SALT-SPRAY

SAND

Write for Bulletin AWH TD401
Bulletin AWH TD401 Describes

6400 Series — DC units 
11400 Series — AC units 
24300 Series — 400 cycle units
Nominal Range of Adjustment; 0-1 
Timers supplied with:

AN connector
Hermetic Adjusting Knob
Glass Window and Calibrated Dial

Illustrated above are a few of the many 
environmental conditions which these 
compact timers are designed to with­
stand More rigid requirements frequently 
can be met upon special consideration.

5EAu^

-ÍHAYDON

The A w Hovdon Co offers a complete line of 

btle ~ hermetically SiW0 DELAY RELAYS 
°' Wafion unri M • b

OWAYDON
M P A N V

227 NORTH SIM STRUT 
WATIRBURY 20. CONNICTICUT

Oeit|« esS Messlsctsit ef tissue.Mesbeeitel Tiaisg Bsslsei
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Fractional horse power shaded pole gear 
motors and counters are described in cata­
log now available. It features output rpm 
torque and mounting with input volts, 
amps, and temperature rise made to specifi­
cations. The gears are made of nylon 
moulded, powder metal, cut or stamped 
steel and are available in three sizes of 
laminates, allowing for torques up to 1/30 
horse power, and with or without clutch. 
Electro-Counter and Motor Co., 1713 No. 
Ashland Ave., Chicago 22, Ill.

Double-Coated Tapes 369

A brochure is available which describes 
the advantages and shows the uses of 
double-coated paper and cloth tapes. This 
material is a high-tack pressure-sensitive 
tape with adhesive on both sides, with a 
liner on top side to prevent it from adhering 
to the roll. Quick and easy to apply, it can 
be used in place of tacks, clamps, glue or 
cements in many holding, splicing and 
bonding operations to cut costs, speed as­
sembly and processing and increase output 
on production line. Manville Dutch Brand 
Division, 7800 South Woodlawn Ave., Chi­
cago 19, Ill.

Remote Positioning Controls 370

Bulletin No. J-100 covers Electrical Re­
mote Positioning Controls for both push 
button and automatic operation.

It features a new shaft mounted control 
gear motor with or without potentiometers 
for built-in remote indication or for use in 
automatic follow-up systems. The remote 
positioning control is fast acting with fol­
low-up control for valves, gates, variable 
speed drives and displacement pumps. Also 
a blender, punchcard reader and load con­
troller are discussed. The Jordan Co., Inc., 
3235 West Hampton Ave., Milwaukee 9, 
Wise.

Fibre and Phenolic Plastic 371

Information on fabricated parts and com­
ponents is contained in a 12-page booklet 
which deals with the cost advantages 
gained by dealing with a single source for 
fabricated parts made from vulcanized 
fibre, phenolite laminated plastic, nylon 
and combinations of these materials.

Illustrations show machining operations 
and products made; property and applica­
tion charts help designer or engineer select 
the best grade of these engineering mate­
rials. National Vulcanized Fibre Co., 1056 
Beech Street, Wilmington 99, Del.

*7^ MODERN
WAY^«* . .

COUNT!
Durant Sales Engineers 
will supply a PRODUC- 
TIMETER for every ma­
chine your company 

designs and 

manufactures

WRITE FOR LITERATURE

DURANT MANUFACTURING CU.
1993 N. Buffum St., Milwaukee 1, Wis.

93 Thurbort Ave. Providence 5, R. I. 

Representative« in Principal Cities

CIRCLE 372 ON READER-SERVICE CARD FOR MORE INFORMATION
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Motors and related equipment.

NAME.

COMPANY

STREET

STATICITY
¥

CIRCLE 373 ON
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nther available components

• AC SERVOMOTORS •
• AC SERVOMOTORS WITH 

AC TACHOMETERS •
• AC SERVOMOTORS WITH 

DC TACHOMETERS •
• AC AND DC TACHOMETERS •
• DC SERVO SETS • RESOLVERS

ULTRALINEAR DC
TACHOMETER GENERATOR

NEW

A computing element
of great accuracy

Linearity of this tachometer is within 
0.02 % expressed as a percentage of the out­

put voltage at any speed from near zero to 4000 rpm. 
Unique design features maintain ripple voltages be­
tween 100 rpm and 4000 rpm at less than 0.04% of the 
output voltage and the magnitude of the ripple voltage 
decreases appreciably at speeds below 100 rpm.

Note these specifications?
Output Voltage (volt/1000 rpm) 8.75
Linearity (percent) 
Maximum Speed (rpm) 
Armature Inertia (oz. in.2) 
Friction Torque (oz. in.) 
Weight (lbs.)

0.02 
4000.

3.7
1.
8.

DIEHL MANUFACTURING COMPANY
Electrical Division of THE SINGER MANUFACTURING COMPANY

Finderne Plant, SOMERVILLE, N. J.

Please mail Technical Manual, describing Diehl Servo
ED-157

READER-SERVICE CARD FOR MORE INFORMATION



Hfor design 
engineers

ACTUAL SIZE

UNION
DIGITAL
INDICATOR

A new lightweight Digital Indicator for data 
display has been developed by Union Switch 
& Signal that has many uses in aviation and 
other industries. It is designed for either local 
or remote use, on a direct wire basis, and re­
sponds to binary code. The indicator reads 
out directly and has a non-dissipating stor­
age facility. Data can be printed out if neces­
sary. Write for Bulletin 1011.

UNION
MINIATURE RELAYS 

AC or DC
A wide variety of UNION AC or 
DC Miniature Relays, with all 
standard mountings, is stocked 
for immediate shipment. Contacts 
are gold alloy or palladium for 
maximum reliability. Coil resist­
ance up to 13,500 ohms. Vibration 
resistance up to 2000 cycles at 30 
G’s, and shock in excess of 50 G’s. 
Write for Bulletin 1010.

ACTUAL SIZE

RECTIFIERS: UNION Copper Oxide and Selenium rectifiers are avail­
able for a wide variety of commercial applications. Write for information.

GENERAL APPARATUS SALES

p Union Switch & Signal
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18, PENNSYLVANIA
CIRCLE 377 ON READER-SERVICE CARD FOR MORE INFORMATION
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Tunable Frequency Systems of Constant 
Band Width

Patent No. 2,743,356 G. C. Sziklai (Assigned 
to Radio Corp, of America)

Many amplifiers, such as used in TV and 
other circuits, require that the circuit be 
tuned over a wide range of frequencies 
and yet maintain the bandwidth substan­
tially constant. With particular reference 
to TV, there are 13 channels in the 54 to 
216 me range. Throughout this range, the 
bandwidth frequency should be approxi­
mately 6 me and this bandwidth should 
remain substantially constant throughout 

grounded. The resistance 24a and 12a an : 
the resistive components of the inductiv« 
elements 24 and 12. The effective resistance ► 
in series in the tuning circuit should have i 
value equal to 2jiL times the pass band 
width of the acceptance frequency, whicl ange 
for TV would be approximately 6 me. Th mplil 
inductance L is the total inductance of thi nd ol
tunable circuit. Normally the resistance ii uenc 
the circuit is greater than the value requirec Iso i 

tabili so that the tunable circuit should be cow
pled into the grid circuit of the amplifiei The 
tube by a transformer. As an example, i impL 
circuit would require a 6 to 1 ratio for i hich 
top frequency in the tunable range of 21$ lese 
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the range. At these higher frequencies, the 
problem has been to maintain the band­
width throughout the receiver frequency 
range.

The patentee secures this result in the 
circuit illustrated. The resonant circuit 
comprises an inductance 24 having a tun­
able capacitance 22 in series therewith 
which is coupled into the cathode circuit 
of an amplifier tube 10. The coupling shown 
in the circuit is by connection with an in­
ductance 12 in the cathode connection of 
the tube. The amplifier tube has its grid 

me, using the smallest tuning capacitane« 
of about 4 ppf and with a cathode imped

(Idee 
ig a

ance of 180 ohms. This transformation rati« uen<
A imay be secured by selecting a tap 13 on th« 

cathode inductor 12. The input signal i ( ,ls’ 
applied to the inductor 24 from the inpu 
terminals 26 and 28 through the primary 
winding 30.

i tin
in ii

The patent sets forth the mathematica 
analysis by which the circuit elements ma] 
be determined. It also shows a typical TA 
circuit as well as a circuit for a superheter 
odyne form of signal detector.
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ilabilized Semi-conductor Oscillator Circuit 
blent No. 2,757,287. T. O. Stanley. (As- 
^ned to Radio Corp, of America)
Oscillator circuits have been devised us- 

Lg transistors. The circuits use either the 
Loi it contact transistor or the junction tran- 
Lstor. Transistor oscillator circuits do not 
bamtain constant amplitude over a wide

ave > 
^aud| 
vhic®nge oi frequencies in that usually the 
. ThJmplitude decreases at the high frequency 
if till'd of the range or increases at the low fre- 
ice iJuency end of the range. These circuits 
uirecilso are subject to some frequency in- 

• coufability.
plifieJ The patentee has devised a circuit, a 
de, l '’ple form of which is shown in the figure, 
for Ihkh improves on the performance of 
if 21 wiese prior circuits. In the collector elec- 

lode circuit there is provided a winding 26 
Ihich is closely coupled with a winding 24 
I the base electrode circuit for regenerative 
I. dback. A tuned circuit 30 has a winding 
I.' coupled to windings 24 and 26 and a 
lining condenser 34. Additional regenera- 
tve feedback is provided if the winding 32 
[as a relatively greater number of turns 
Ind is closely coupled with the two wind­
ings 24, 26. The frequency of the oscilla- 
I -ns generated by the transistor circuit is 
Ipproximately the resonant frequency of the 
■med cricuit. The tuned circuit has an 

itancl^d resu^ in that it contributes in secur- 
mpi'df1^ amplitude stability at the higher fre- 
a ratif1™^8-
onthl resistor 28 in the collector circuit in- 
mal iff611868 its potential drop upon any increase 
’ the amplitude of the current through the 
rimar|'rcuit’ the effect of which is to make the

jollector electrode more positive. This re- 
naticaluces the bias on the collector electrode 14 
ts maw1^ thereby compensates for any increase in 
;al fw^htude, particularly at the lower fre- 
rheter|acncies- This resistor also compensates

I" variations in frequency caused by varia- 
s in the emitter bias voltage.

1951lr
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Additional amplitude stability at higher 
frequencies is secured by connecting a con­
denser 20 between the emitter electrode 16 
and ground. Upon increasing the frequency 
of the oscillator, the reactance of the con­
denser decreases, causing a decrease in the 
impedance of the emitter circuit. Since the 
feedback here is degenerative, the decrease 
in the impedance compensates for decreas­
ing amplitude and maintains the amplitude 
over the whole range of frequencies. The 
condenser 20 has a reactance which is equal 
to or about equal to the resistance of the 
emitter circuit.

Demodulator
Patent No. 2,755,380, Norman P. Laverty 
and Walter E. Peterson (Assigned to Nor­
throp Aircraft, Inc., Hawthorne, Calif.)

This patent describes an FM detector 
which operates in the following manner: 
(a) the sinusoidal input is based through 
a limiter to produce a square wave of the 
same frequency as the input, (b) the square 
wave is converted into a sawtooth wave 
whose amplitude is proportional to the 
signal frequency, (c) the amplitude on the 
sawtooth is converted into a de voltage 
whose magnitude is thus proportional to 
the signal frequency.

Interconnection of Transmission Lines 
Patent No. 2,755,445, Harold A. Rhodes. 
(Assigned to American Tel. and Tel. Co.)

A method of connecting six communica­
tion lines without unwanted interference; 
each communication line contains two trans­
mitting wires and two receiving wires. The 
circuit is so arranged that each of the six 
transmitting legs is coupled to the five re­
ceiving circuits of the other communica­
tion lines, but is not coupled to the trans­
mitting circuits or to its own receiving 
circuit. These six line units may then be 
interconnected to provide interconnection 
between any number of four wire lines.

Ground Track Indicator
Patent No. 2,755,464, Britton Chance, and 
Ivan A. Greenwood, Jr., (Assigned to the 
United States of America)

This patent describes a control system for 
a radio object locating system. The circuit 
provides for either of two possibilities, (a) 
The antenna drive mechanism directs the 
antenna in a direction which is set on an 
electrochemical control device, (b) The an­
tenna rotates at a constant speed and 
supplies an output pulse when the direction 
of the antenna coincides with the direction 
which is set on the control device.
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we work with the

and "know-how

Electronics Test Cage

Physical Testing Laboratory

Injection Molding

The United States Gasket Com­
pany is the recognized leader 
in the fabrication and applica­
tion of the engineered plastics 
—Teflon*, Kel-FI, Nylon, and 
Fluorothene.

Today, this company offers engi­
neering and manufacturing talent 
and facilities unmatched in the 
industry to assist its customers in 
the profitable application of these 
and other plastics for almost count­
less purposes.

This company also is the only 
manufacturer offering the user of 
these materials a complete line of 
molded and extruded stock from 
which he may produce his own 
parts—plus modern, high-speed, 
low-cost machining facilities for 
producing his parts for him to close 
tolerances—plus an extensive in­
jection molding plant for the max­
imum economy in large volume 
production.

Hence, we not only provide for the 
manufacturer’s needs at the proto­
type and limited production stages 
of his product—but supply the 
answer to the most efficient method, 
and an accurate yardstick of cost­
measurement, in the production 
of his ultimate requirements.

Send us your drawings or samples 
for estimates, or write for 20-page 
brochure ’’Inside U.S.G.”.

Fluorocarbon Machining

*du Pont’s trademark for its tetrafluorothylene rosin, 
f Kellogg's trademark for its trifluorochloroethylene resin.

UniTtD STATES GASKET CO.
★CAMDEN 1, NEW JERSEY
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second tube. The condenser decreases th cl ronu
sensitivity of the circuit and the gain mon 
nearly approaches unity. The capacitor 71 
may be substituted by other coupling net 
works and in addition may apply only p a 
of the output signal appearing at the June 
tion 17, so that the gain of the circuit rr.aj 
be greater than unity.
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netic : 
thyrat 
provici

directional switch. A discharge circuit is 
connected between the junction of the 
diode and the storage capacitor, and the 
negative terminal of the power source 
which includes the beam reflection winding 
for the cathode-ray tube and a thyratron

the be 
w’th a 
creates 
c< ntro 
st »ragi 
S' nigs 
of the 
t dial 
c >ndu 
The B 
( H I nit

power losses as well.
The circuit devised by the patentee 

secured a B boost dispenser with a trans­
former and provides an efficient circuit 
Between the power source terminals is a 
series circuit composed of an inductor, a 
gaseous diode, having its anode connectec 
with the inductor, and a storage capacitor 
The storage capacitor is charged from the

which is for the control of the sweep oi 
the beam of a cathode-ray tube. Sawtootl 
wave generators provide a damper ii 
order to give the wave linearity. However 
some loss of energy occurs with the use o 
a damper. Gaseous conduction tubes wen 
used in such circuits in order to improv« 
their efficiency. A sawtooth wave gener 
ator more recently developed, stored th« 
energy which is normally lost in the dampei 
circuits and used this stored energy to 
assess a so-called B boost in the voltage 
This circuit ordinarily used a coupling 
transformer which is a relatively expensive 
component and there are, necessarily

in series. A B boost condenser is provide«: 
between the junction of the inductor anc 
diode, and the anode of the thyratron. The 
voltage is too low to cause any effective 
current flow through the beam reflection 
windings during the charging cycle. Th« 
voltage across the condenser is generally 
sinusoidal.

In operation, the storage condenser is 
charged through the indictor and diode 
When the storage condenser is about fully 
charged, the potential across the diode 
becomes too low for conduction, anc

Pat et 
signe

M hie 
vacu

Unity Gain Amplifying System
Patent No. 2,743,325 H. R. Kaiser et al 
(Assigned to Hughes Aircraft Company) 

There are situations where it is desirable 
to provide a circuit having unity gain, such 
as in providing an impedance match or to 
isolate the input source from the load. This 
form of circuit should also compensate for 
changes in the circuit elements. Unity gain 
circuits are known, but they consist of three 
tubes and require special filters for the at­
tenuation for high and low frequency 
response. Such filters are necessary in order 
to avoid self-oscillation, but as a conse­
quence the frequency range is restricted.

In the circuit shown, the input signal is 
applied to the cathode of the first tube 10. 
The output signal at the anode, which is 
transmitted through condenser 18 to the 
control grid of the tube 20, is in phase with

In Canada: 700 Weston Rd., Toronto 9. Tel. Rogers 2-7535 • Export: Ad Auriema, Inc., New York City
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the input signal. The control grid of the 
first tube 10 is connected with the cathode 
of the second tube 20, and hence with the 
load 9, which is in the cathode circuit of 
the second tube or in cathode follower re­
lation. There is, therefore, no phase rever­
sal between the output signal and the 
input signal.

If the circuit is considered initially with­
out the condenser 19, there is then a signal 
at the anode of the first tube 10 which con­
sists of two components, one of which is 
related to the original input signal and the 
other component is related to the difference 
of potential between signal voltages at the 
grid 12 and cathode 17. If the grid voltage 
is less than the input signal, the polarities 
of the two components are the same and 
increase the signal on the anode. If the grid 
voltage is greater than that of the cathode 
signal, this second component has an op­
posite polarity and thereby reduces the 
signal at the anode.

With the condenser 19, connected as 
shown, a third component is added to the 
signal appearing on the anode 13. This 
third component has a polarity and ampli-

Paten 
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lator 
after 
is cor 
has it 
tube.

Impulse Excited Magnetic Reflection System
Patent No. 2,743,392 A. W. Friend (As­
signed to Radio Corp, of America')

There are many applications for a 
sawtoothed wave, the most common o
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415 N COLLEGE AVE., BLOOMINGTON, INDIANA

M-500 Silicon Rectifier by Sarkes tarziah 
is designed to convert ac to de 
in radio and television receivers 

and other electronic devices.

7arkes
- . RECTIFIER DIVISION
arzian.



grid of the thyratron, which makes this» mori
itor 11 conductive. The charge stored on the stor

pulse transformers
on

C3A

tensive
C3B

Technitrol also makes a full line of lumped and dis-
tributed ider Delay Lines. You may choose from a
variety of mountings, or again, our engineers will aid yon

NITROLneralh

engineering company

for additional information, 
write for Bulletin Pl 66.
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tube. The other terminal of the glow tube 
is connected to the grid of the series regu­
lator tube and thus maintains a low poten­
tial on this grid when the neon tube is 
ionized and the capacitor is uncharged. As 
the voltage is first applied to the regulator, 
this neon tube is ionized, but eventually 
the capacitor charges up and the tube is 
extinguished. This circuit thus protects the 
regulator against initial overload without 
affecting the steady state operation.

iser ii 
diode 

it full) 
diode

which has three terminals 15, 16 and 17. 
The network uses a condenser Cl in the 
branch between the terminal 21 for the base 
electrode of the transistor and network 
terminal 15. A battery 19 is provided in the

>r and 
n. The 
|« i I Ui 
h i * ■'*

Type MILX.. . for extreme 
environmental conditions

Type M...for subminiature 
and transistor circuits

sarily appearing in the network branches.
The basic network is shown in Fig. 1

age condenser then discharges through 
the beam deflection coil and a thyratron, 
with a linearly varying current, and thereby 
creates the changing magnetic field which 
controls the sweep of the beam. When the 
storage condenser is discharged, its voltage 
swings negative which restores potential 
of the thyratron to below conduction po­
tential and the thyratron becomes non­
conducting for a second cycle of operation. 
The B boost condenser provides a damping 
circuit for the energy stored for the mag­
netic field of the deflection coil after the 
thyratron has ceased conducting, and also 
provides additional voltage after repeated 
cycles to boost the voltage across the stor­
age capacitor to a value slightly less than 
the sum of the voltage of the source and 
the voltage across the B boost condenser.

arging ceases. At the same time a syn- 
ronizing pulse is applied to the control

ig n it 
ly p a 
ï ju ic 
it n aj

tenfu 
trans 
iu •nt,

of tin cl 
es thi cl

branch between the collector electrode 
terminal 22 and the network terminal 17. 
Three resistors are provided in the manner 
shown in the figure, the resistor RI prefer­
ably being adjustable so that the magnitude 
of the negative resistance may be adjusted.

The basic transistor circuit of Fig. 1 may 
be used in numerous forms of network 
such as band elimination, high-pass, con­
fluent band pass and m derived band pass 
filters. The negative resistance of the basic 
network may be used in either the series or 
shunt branch of the filter. In the confluent 
band pass filter of Fig. 2 the basic network 
is connected between the condensers C3A 
and C3B. The patent discloses other forms 
of filters in which the basic network may 
be used.

With the basic network a number of ad­
vantages result such as sharpening of the 
cutoff and an increase in the attenuation in 
the suppressed bands, and reducing the loss 
in the pass band. As mentioned above, the 
network may be designed to compensate for 
the losses in other branches of the filter.
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Technitrol is equipped to design and produce pulse 
transformers to meet your particular requirements. 
Simply let us know your performance specifications. 
Tecnnitrol’s staff of engineers will test sample trans­
formers under actual circuit conditions—assuring proper 
performance. All charges for this service are include« in 
our low sample quantity price.
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Power Supply Protector

Patent No. 2,758,2173. Hugh H. Martin (As­
signed to General Electric Company, New 
York)

This patent describes a modification to 
the conventional series regulated power 
supply that effectively disables the regu­
lator tube for a prescribed time interval 
after the power is applied. An RC circuit 
is connected across the output circuit and 
has its midpoint connected to a neon glow

Wave Transmission Network 
Using Transistor

Patent No. 2,733,415. J. T. Bangert. (As­
si med to Bell Telephone Laboratories, Inc.) 

X network using a transistor to provide 
a shunt negative resistance results in a net- 
v >rk which is simpler, lighter, has a longer 
li e and dispenses with a cathode heater 
w lich is necessary when the circuit uses a 
vacuum tube. This network also may be 
" signed to compensate for the losses neces-



In the Lockheed X-7

APPLIED SCIENCE CORP. OF PRINCETON
P.O. Box 44, Princeton, N.J. • Phone PLainsboro 3-4141

1641 S. LaCienega Blvd., Los Angeles 33, Calif. 
Phono Crestview 1-B870

. ASCOP SWITCHES
• Help Spearhead Ramjet Research

The needle-nosed X-7 is playing a major role in the 
development of powerful new engines for Air Research & 
Development Command ramjet missiles. ASCOP high speed 
rotary sampling switches are employed to provide detailed 
information on rate of climb, flight attitude, tupertonic air- 
ipeed, temperature, ttresi and other statistics that will con­
tribute to successful ramjet operation. ASCOP is the leading 
manufacturer of rotary sampling switches and has over 200 
standard models for use in telemetering, drift compensation, 
thermocouple sampling, radar display and countless other 
applications. Write for complete details.
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for all SEMI-CONDUCTORS...
photomicrograph of solder microform 
actual size .010" diam. x .006" thick

made of ULTRA- 
HIGH PURITY 
metals & alloys to 
99.999% and of 
regular Grade A 
metals & alloys .005 .004..0 2 .001 0 .001 .002 .003 .004 .005I I 1 I I I I

ANCHOR Metal Co., Inc. ED-1 
966 Meeker Ave., Brooklyn 22, N.Y. 
□ Send FREE literature on your 

solder microforms for semi­
conductors.

□ Have your representative call 
tor an appointment.

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

Title--------------------------------------------

Address.

City-------

Zone—

ANCHOR . . . FIRST to pioneer the development of solder 
metals & alloys for the semi-conductor field. Made from 
indium, indium-gallium, indium-gold, indium-tin, indium­
lead, gold-antimony, gold-gallium, tin, tin-antimony, tin- 
lead^ tin-arsenic, lead-antimony, lead-arsenic, aluminum, 
aluminum-tin, platinum, and others. From "stock" or to 
your specification.

Send us your problem — our engineers are glad to 
help you. Fill in the coupon.

^ANCHOR Metal Co., lnc.
966 Meeker Ave., Brooklyn 22, N Y

______________________
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Books

Introduction to Solid State Physics (Second 
Edition)

Charles Kittel. John Wiley & Sons, 440 
Fourth Ave., New York 16, N.Y. 617 pages. 
Price: $12.00.

This book covers a large part of the field 
of solid state physics at an introductory 
level. It emphasizes the areas of active re­
search in solids which may be discussed in

rogress 

d ted I 
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th Ave 
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ents in 
me con 
nd thos

Industrial Engineering Handbook

Edited by H. B. Maynard, McGraw-Hill 
Book Co., 330 West 42 St., New York, N.Y., 
1510 pages. Price: $17.50.

Electronic engineers can profit from this 
handbook, intended primarily for indus­
trial plant personnel. Perceptive insight is 
afforded to understand better the climate 
of the industrial scene and the factors 
which tend to make up this environment, at 
times vastly different from a strictly R&D 
activity. In addition, the discussions of in­
dustrial engineering practices, in the plan­
ning and controlling techniques of daily 
work, can be readily adopted or adapted 
with ease by the electronic engineer. The 
scientific approach to problems is not to be 
confined to any one type of engineer.
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DELAY LINES

terms of simple physical models. The sec-|fntS‘ . 
icon u

send 
i«d°r,no1' .ecation»-

* VERY COMPACT

★ CHOICE OF MOUNTINGS

* TUBULAR OR PACKAGE 

★ ECONOMICALLY PRICED
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ond edition includes fuller explanations of 
the basic concepts in the areas of symmetry 
and energy band theory. New material has 
been added on diffusion, dislocations, alloys, 
semiconductors, photoconductivity, lumi- 
nescense, and imperfections in solids. Con­
tains numerous graphs and tables of ex­
perimental data.

All Technitrol Delay Lines are continuously wound for minimum pulse distortion . . . 

are covered and impregnated to protect the winding . . .

are extremely stable with temperature and environmental variations.

ENGINEERING COMPANY
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rogress in Semiconductors, Vol. I

d ted by A. F. Gibson, P. Aigrain, and 
, E. Burgess. John Wiley ¿r Sons, Inc., 440 
th Ave., New York 16, N.Y. 220 pages, 
rice: $8.00.

The first of a proposed annual series, this 
llection of important review papers rep- 
sents an attempt to help the busy 
ngineer keep abreast of important develop- 
ents in the semiconductor field. The vol- 
me contains articles for both the specialist 
nd those working in allied spheres. For ex- 
mple, to interest the specialist, there is an 
tide on photo-magneto-electric effect in 
miconductors; while a paper on the de­

ign of transistors to operate at high fre- 
uencies should serve the circuit designer 
d give him some indication of the prob- 
ms to be faced in meeting his require- 
ents. A paper on recent advances in 
icon is a sweeping review of a large field, 
ther articles in the book deal with the ger­
anium filament in semiconductor re­
arch, the theory of the Seebeck effect in 
miconductors, the electrical properties of 
hosphors, and the field effect in semicon- 
uctors. The collection is an international 
ne, and incorporates the work of leading 
ecialists.
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• Quality

MINIATURE ELECTRONIC 
INSTRUMENTS

• Reliability
Millivolts . . . microamperos . . . ohms 
. . . phase angle . . . From 8 standard 
shapes and sizes and 65 stock models, 
hundreds of special instruments have 
been delivered to meet exact customer 
requirements. Write for complete catalog. 

Dept. ED-1 _ _

4025 merrick road seaford, new york
CIRCLE 376 ON READER-SERVICE CARD FOR MORE INFORMATION
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Spectroscopy at Radio and Microwave 
Frequencies
D. J. E. Ingram. Philosophical Library, 
New York, N.Y. 332 pages, 73 illustrations. 
Price: $15.00.

Although approaching the subject in a 
general way, considerable space is given to 
the design of experimental apparatus for 
those who wish to set up spectroscopes, but 
a balance is maintained between funda­
mental and applied research. Contents in­
clude waveguide techniques, microwave 
spectroscopes, results and theory of gaseous 
spectroscopy, paramagnetic resonance, fer­
romagnetic resonance, radio-frequency 
spectroscopy, and applications.

Engineering Inspection Manual

Henry A. Roy. Chemical Publishing Co., 
Inc., 212 Fifth Avenue, New York, N.Y. 160 
pages. Price: $5.75.

An aid to inspectors engaged in machine 
tool, aircraft, and other mechanical inspec­
tion, emphasizing quality’ control proce­
dures and efficiency. The book discusses 
micrometer techniques, the use of various 
gages, and inspection setups. Contains vari­
ous useful tables and a glossary’.



Gertsch

11846 MISSISSIPPI AVENUE 
LOS ANGELES 25. CALIFORNIA

FOR COMPLETE DATA SHEET. CONTACT YOUR N 

GERTSCH ENGINEERING REPRESENTATIVE. OR

Precision Cabinetry
DESIGNED & BUILT 

TO YOUR SPECIFICATIONS
What is your cabinetry requirement? Our specialty is custom 

engineering and manufacture of quality cabinets for electronic and 
communication gear, instruments and in fact, wherever stability 
and finish are factors.

We welcome the opportunity to assist you with your cabinetry 
problems.

Engineering and development services are offered ... contact.-

MID-WEST CONVEYOR CO., INC
METAL PRODUCTS DIVISION

7th & Sunshine Road Fairfax District Kansas City, Kansas
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A new sealed 
shaft-driven precision 

AC voltage divider 
for accurate positioning 

and calibration.

Rotary RatioTran
100-tum or 1000-turn 

models available, both in 
anodized aluminum cases, 

sealed against dirt and 
moisture. Ratio is 

controlled by a single 
ball-bearing mounted shaft. 

An internal mechanical 
counter provides easy 
readout. Printed silver 

switches assure long life 
and reliability.

• High accuracy... as good as 
.005 V« linearity

• High resolution... as good as .00057®

• Low phase shift... less than 1*

• High input impedance ... approx. 50 henrys 
(200 henrys in 1000-turn model)

• Continuous transient-free output
«TRADEMARK

GERTSCH PRODUCTS, INC.
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ner, Hampton, Fano, Tucker-Griffith, Rudnick, am 
S. F. George.

—. This article will be abstracted in :i 
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vich (4 pp, 1 fig).

Generalized communication-theoretical discussion 
of the presently-known methods (accumulation, 
auto-correlation, coherent-reception, filtering) used 
for the reception of weak signals. The author show;
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¡vers.

Use of Germanium Transistors in Apparatus for 
Protection, Remote Control and Communication 
Circuits for Power Systems, G. K. Martynov, V. V. 
Pavlov (11 pp, 10 figs, 3 tables).

Survey of transistor circuits and tabulation of 
transistor characteristics.

Rig --

Contents of Radiotekhnika, No. 6, 1956

Self-Excited Oscillator with External Applied Driv­
ing Force, S. I. Evtianov (10 pp, 3 figs).

A new approach, called the “modulation-char 
acteristic” method, is used in this theoretics

Analysis of the circuit for the case when loa< 
resistance Ra is not negligible compared with

RiRg

Contents of Avtomatika I Telemekhanika, 
No. 6, 1956

Analysis of Processes Occurring in Non-Linear In­
termittent-Regulation Systems, la. Z. Tsypkin (13 
pp, 16 figs, 3 tables).

Analysis of a sampling-control system where the 
control-pulse duration is proportional to the error, 
and where the system is essentially non-linear for 
finite errors.

why all methods yield approximately the same gain 
and derives a limiting relationship for optimum re

wer R
On the Design of Amplifier Stages with Simple HF 
Compensation, G. S. Ram (5 pp, 3 figs, 1 table).

On the Reception of Weak Signals, A. A. Kharke- ogle Si 
ilwork

Characteristics of Magnetic Amplifiers with Feed­
back, N. M. Tishchenko (8 pp, 9 figs).

Derivation of approximate equations for a satu­
rated-core amplifier feeding a resistive load. The 
equations take into account the core materials an I 
dimensions, the load resistance, and the parameters 
of the semiconductor rectifiers used. By allowing for 
these factors it is possible to establish more accu­
rately the conditions contributing to higher ampli­
fier stability.

Magnetic Amplifiers with Parallel Loads and their 
Use in Relay Protective Circuits, G. V. Subbotina (9 
pp, 8 figs).

Parallel-load magnetic amplifiers are of interest 
in relay circuits, where the source of power may be 
a current (current-transformer) rather than a volt­
age source. The article discusses the duality of the 
series-loaded and parallel-loaded magnetic ampli­
fier with respect to several design parameters. Refers 
to articles by A. G. Milnes (New Theory of Magnetic 
Amplifiers), Proc. IEE, vol 97, No 58, p II, 1950), 
and Edegley and Hamilton (The application of 
Transductors as Relays to Protective Gear, Proc. 
IEE, vol 99; No 70, p II, 1952).

Delay Block Employing Operational Amplifiers and 
Capacitors, la. I. Grinia, P. N. Kopai-Gora (8 pp, 
11 figs).

Delay is produced with a memory network com­
prising a group of capacitors charged and dis­
charged electromechanically at set intervals. The 
distinguishing feature of this particular block is the

What The Russians Are Writing

use of an operational amplifier to read the voltage 
across the memory capacitor, thus eliminating the 
difficulties involved in similar devices.

The input signal is fed through an input network 
to the memory network. The held values of the in­
put voltage are read by two read-out devices, the 
outputs of which are time-shifted staircase approxi­
mations of the input voltage. A network reads the 
output voltage without noticeably discharging the 
capacitors.

To smooth the resultant staircase function it is 
necessary to add a suitable (positive or negative) 
ramp function to each step of the staircase (see fig­
ure). This is done by a circuit which also contains 
an alternate operating mode (mode 2), in which the 
staircase voltage is smoothed directly by integration 
and inversion in amplifiers.

Other Articles in This Issue:

“Application of Canonical Expansions of Random 
Functions to the Problem of Determining the Opti­
mum Linear System,” V. S. Pugachev, (11 pp); 
“Force of Jet against Flap in Pneumatic and Hy­
draulic Control Devices,” V. N. Dmitriev, A. G. 
Shashkov, (11 pp, 13 figs); “Analysis of Behavior of 
Thermistor in a Thermal-Control System Based on 
the Use of the ‘Relay Effect,’ G. I. Pavlova, I. T. 
Sheftel’.

Contents of Elektrosvyaz’, No. 5, 1956

Accumulation of Noise and Fading in Radio-Relay 
Lines, V. I. Siforov (12 pp, 6 figs).

Quantitative statistical analysis of the relationship 
of the signal-to-noise ratio at the output of a line to 
the parameters of the individual line elements. The 
author gives a general method for determining the 
probable distribution of the signal-to-noise ratio, 
given the probable distribution (which obeys either 
the Rayleigh or the gamma distribution law) of the 
signal field intensity.
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Long-Distance Propagation of UHF by Scattering in
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the Troposphere, A. I. Kalinin (8 pp, 11 figs).

Survey of foreign advances in the field.
Other Articles in This Issue: 
“Low-Noise Radio-Telegraph Lines,”

Pirogov, (11 pp, 5 figs); “Analysis of Optimum Con 
stant fo Symmetrical Trunk-Line Cables,” LI. Grod 
ner and E. F. Ukstin, (10 pp, 13 figs, 2 tables); “Com 
parative Analysis of Regenerative Methods foi 
Reception of Telegraph Pulses,” A. P. Chepikhov 
(12 pp, 13 figs); “Automatic Panoramic Ionospheric 
Station,” E. V. Ryzhkov, L. M. Shur, A. I. Rakin, 
(10 pp, 9 figs) (abstracted elsewhere in this issue)

her A

P« sit 
^ifie 
I De 
Cl .in 
End 

'ich 1



larke

xl in ;

«ring i

ussioi 
lation

m-char 
eretica

show 
e gai) 
am re 
-Wies 
k, an<

A. A 
m Con 
. Grod 

; “Com
ids foi

pie H 
table)

n loa< 
h

956
id Driv

Rakin 
; issue'

113

U-518078
Wt. 6.75 lbs.
(9 x 5.9 x 4.375 in.)
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alvsis. The frequency of the external applied volt- 
e is analyzed into its Fourier components, which 
ii be thought of as being modulated by the bias 
It; ge at the self-excitation frequency. The “modu­
lo i characteristics” represent the dependence of 
amplitude of each harmonic on the bias voltage 

d are approximated from the static characteristics 
the tube.
The article is devoted to a thorough analysis of 
is method, which is also applicable to a self­
cited oscillator with two degrees of freedom and 
thout external driving force.

gle Sideband Modulation with the Aid of Phase 
tworks, B. B. Shtein (14 pp, 2 figs, 2 tables).
if a three-phase system of hf currents (or voltages) 
modulated with a three-phase system of If cur- 
its, it can be readily shown that when the currents 
> added vectorially, all but the upper or lower 
leband frequencies (depending on the phase ro- 
ion) cancel out. The author has determined ex­
ri mentally that application of this method to 
gle-sideband telephone makes possible more than 
db suppression of one sideband.

wer Relationships in a UHF Vacuum-Tube Oscil- 
or, L. N. Kolesov (16 pp, 12 figs, 1 table).
Derivation of the fundamental power relation - 
ips in a triode uhf oscillator, accounting for the ef- 
t of the inertia of the electrons and of the param- 
rs of the oscillating system. The relationships 
rived are valid over a wide range of operating fre- 
encies, electrode voltages, and plate loads. This 
ationships permit prediction of the behavior of 
f vacuum-tube oscillators used as power ampli- 
s, frequency multipliers, and amplitude modula- 
s.

Iculation of Field Strength in Shadow and Pe- 
mbral Zones in UHF Propagation along Earth's 
ooth Surface, A. I. Kalinin (7 pp, 7 figs).
1 single approximation is derived for the shadow 
d penumbral zones. The results obtained by ordi- 
v diffraction theory yield fairly accurate values 
the shadow zone only.

intaining Identical Tuning Characteristics in 
Iti-Band Receivers in which the Bands have Un­
ai Ratios of Maximum to Minimum Frequency, 

L. Kharinski, N. I. Svetlov (8 pp, 3 figs, 1 table), 
iscusses improved tracking and simplified tun- 
of multi-band broadcast superheterodyne re­

vers.

her Articles in This Issue:

Positive Current Feedback in Low Frequency 
phfiers,” G. I. Gurovich (5 pp, 4 figs), (abstracted 
, Dec. 15, 1956, p 116); “Determination of Rate
Change of a Pulse at the Time of Switching,” V. 
Budnyi, (3 pp, 3 figs); “On the Accuracy with
ic:i Total Impedance can be Measured with the

of Long Lines,” R. M. Dombrugov, (5 pp, 5
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ANEW : ENVIRONMENTAL COOLING SYSTEM

PERFORMANCE: 275 Watts Heat Rejection; OS-45 Coolant; 2 
lb/min/40 psi discharge pressure; air-in temperature range 160° F/sea 
level to 36.5°F/70,000 ft altitude; coolant inlet temperature will not ex­
ceed 204°F from sea level to 70,000 ft altitude. These temperatures are 
dependent on the variations of air density and compartment temperature. 
POWER SOURCE: 400 cycle; 3-phase; 208 V AC with 28 V DC inter­
lock safety provision.

UAP has been able to design and deliver cooling packages and systems for 
electronic installations that consistantly reduce allowable figures for weight 
and envelope size. If you would like to get some suggestions regarding the dis­
sipation of the heat generated by YOUR electronic installation please call the 
nearest UAP Regional Office. UAP Contractual Engineers are qualified to 
recommend heat exchanging packages for air cycle, vapor cycle and evapora­
tion systems. A heat exchanging system which is tailored to your requirements 
is bound to have more efficiency, less weight and smaller envelope than any 
package that is produced for “across-the-board” use.

CALIFORNIA • 1101 Chestnut Street • Burbank, California........... .. .............~.............................. Victoria 94236
NEW YORK • 50 East 42nd Street • New York 17, N.Y............................... .................................Murryhill 7-1283
DAYTON • 1116 Bolander Avenue • Dayton, Ohio........... _.................................................................Michigan 3841
CANADA • United Aircraft Products, Ltd., 5257 Queen Mary Road • Montreal, Canada. ELmwood 4131

Heat 
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UNITED AIRCRAFT PRODUCTS, INC
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CAREER’S SECTION
(begins on page 121 this Issue)

► Complete employment section

► News in the employment field

where* J and M represent the moment inertia and th 
torque, while subscripts / and 2 refer to shafts A an 
B respectively.

If x lies within the interval

which we call the backlash zone, the shafts are di; 
engaged and the equations of motion become:

where and £f are constants.
The equations of motion of the coupled shafts
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Electronic Analogue of Backlash, S. P. Onufr uU 
A. A. Fel'clbaum (11 pp, 12 figs, 2 tables).

Simulation of automatic-regulation systems is frd 
quently complicated by the presence of backlash 
the effects of which depend on the relative values d 
inertia and friction in the system.

A typical shaft coupling with backlash is illus 
trated in Fig. 1, (where the rotation is symbolical! 
represented by translation). Let x0 be the angula 
coordinate of (driving) shaft A, and x the angala 
coordinate of (driven) shaft B. If the two shafts ar 
engaged, one of the following two relationship 
holds:

Be sure to see ELECTRONIC.’ DESIGN’S new “Career’s Section which be­
gins on page 121 of this issue. All employment opportunities and editorial 
relating to employment have been consolidated into a single reading section 
for your convenience. Note the Confidential Reply Form to simplify and in­
sure the privacy of your individual inquiries. To inquire about the opportu­
nities offered in a personnel advertisement, use the same Reader Service card 
you now use—merely circle the appropriate Reader Service number (in 
shaded area) and fill in your home address in the space provided. Your re­
ply will be treated with complete confidence.

Beginning January’ 1st, ELECTRONIC DESIGN will introduce a new de­

partment featuring the employment opportunities offered by electronic man­

ufacturers. All listings and display advertising have been consolidated under 

a single heading entitled:

KS**K*M



)) Shaft B has torque applied, but has low inertia,•kl is}

nshii

ts are

md th

an ircuit is in the backlash zone. If the circuit is not

ire dii

3MÍ

Write now for technical data, 
please address Dept. D-L

if 3a). The usefulness of such a scheme is limited by 
rrors introduced by the output pick-off (which 
liould be of the infinite-impedance type) and by 
le errors due to the lower knee of the diode char-

If your work involves measurement of frequency 
ratio, frequency period, or frequency from 0 
cps to 1100 me it will pay you to investigate the 
versatile 5571—the meter that literally “grows 
with the job”

il lus e 
li< di '

Balova's experimental frequency sorter uses unique jig to feed 
crystal blanks between 2 electrodes, an oscillator in a tank cir­
cuit with the crystal, and a Berkeley 5571 frequency meter to 
give precise digital reading of frequency.

cteristic. It is therefore advantageous to use a cir- 
lit such as shown in Fig. 4. Here the input x0 is
?d to two high-gain (1000 and more) amplifiers Y-I 
nd Y-2, the outputs of which are connected through 
ivo diodes to a “memory block” (B3), which 
reezes” the charge on capacitor C whenever the

/ 9200 Wnghi Avenue, Richmond 3, California
/ a dividen of Brckman Instrumente, Inc.

CIRCLE 387 ON READER-SERVICE CARD FOR MORE INFORMATION

Without the Berkeley 5571 frequency meter as 
a basis, this development would not have been 
possible. The services of Gawler-Knoop, Ber­
keley’s engineering representative in the New 
York area, were equally invaluable in making 
this 5571 application and subsequent service a 
success for Bulova.

ut s o ius stopping practically the moment it is disen- 
ag<'d. The relationship between x and x0 can then

i the backlash zone (one of the diodes is conduct- 
ig) the memory block becomes an amplifying or 
itegrating link.
Several modification of the backlash simulator are 
ossible, depending on the type of memory block 
inployed. Fig. 5 shows the actual memory circuit

ngula lown in Fig. 3a, where capacitor C charges only 
ngula hen the output of generator x0 exceeds the fixed 
fts ar attery voltage Et (Fig. 3b is a practical realization

tECTRONIC DESIGN • January 1, 1957

The most interesting practical cases are:
956 (0 Torque is applied only to shaft A, i.e., Mt = 0, 
x । J 0. Shaft B then moves in the backlash zone at 

lie same speed as at the instant of disengagement

• represented by the loop of Fig. 2.
The simplest electronic analogue (for case

Mechanizing military crystal production posed 
plenty of problems for Bulova Research and 
Development, Inc. The Signal Corps wanted 
50,000 crystal blanks a day processed, a size­
able increase over the 1500 a day by current 
techniques.

From the experimental setup pictured above, 
they developed an automatic frequency sorter 
with a capacity of 2 blanks per second, or 1500 
in 12)i minutes, (now being built by Berkeley 
Systems Engineering group). Tolerance is 
0.005% of normal frequency, range is 4 to 54 me.
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Automatic Panoramic Ionospheric

Fig. ]—Block diagram of automatic panoramic ionospheric station for vertical sound­
ing. I—power supply; 2—modulator; 3—transmitter; 4—automatic-control block; 5— 
electric clock; 6—master oscillator; 7— motor; 8 indicator with linear sweep (A); 9— 
panoramic indicator (B); 10—receiver; 11—photographic recorder.

A WIDE-RANGE ionospheric station developed 
and built at the M. A. Bonch-Bruevich Leningrad 

Electrotechnical Institute is described in this article, 
abstracted from Elektrosviaz No. 5, 1956.

Operating in the frequency range of 0.5-20 me, the 
station has a pulse power of 2.5-5.0 kw, a pulse repeti­
tion frequency of 12.5, 16.66, 25, 50, and 100 cycles, 
and a rectangular pulse duration of 20-200 psecs. The 
receiver sensitivity is 5 pwatt, with a signal-to-noise 
ratio of not less than 3. It has a linear sweep indi­
cator for observations up to 4000 km and a panoramic 
indicator for observations up to 1500 km, with semi- 
logarithmic frequency sweep. The duration of scan 
covering the frequency range from 0.5 to 20 me is 
30 sec in automatic mode.

A program device plots a high-frequency charac­
teristic 1.2 or 4 times per hour. The ionospheric sta­
tion is made up of 9 separate units on a common frame 
70 x 120 x 150 cm, with a total weight of about 500 kg.

Fig. 5—Transmitter. 1—amplifier; 2—modulating amplifier; 3—intermediate modulating 
stage. 4—final modulating stage; 5—negative bias and positive pulses from modulator.

nOtau

from ___
Master ose
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Fig. 3—Sweep-frequency modulator (a) and variation of load ZAo (b) 

Fig. 2—Master Oscillator. 1—starting pulses from modulator; 2—900 kc 
shock-excited oscillator; 3—balanced converter; 4—converter with aperi­
odic load; 5—cathode follower amplifier; 6—0.5-20 me pulses to trans­
mitter; 7—crystal oscillator; 8—cathode follower; 9—29.1 me to second 
converter of receiver; 10—30.5 me mechanically-tuned oscillator; 11, 12— 
cathode followers; 13—30.5-50.0 me to first converter of receiver; 14— 
crystal oscillator; 15—mechanical modulator; 16—frequency sweep modu­
lated 100 kc to panoramic (B) receiver; 17—30.5-50 me to panoramic 
(B) indicator frequency marker; 18—100 kc “carrier” of B-indicator vertical 
sweep.

Fig. 4—The modulator sets the PRF and pulse duration and also initiates the sweep 
of the A-indicator and the vertical sweep of the B-indicator. 1—blocking oscillator, 
scanning frequency; 2—delay multivibrator; 3—duration multivibrator; 4—amplifier 
and cathode follower; 5—modulating pulses to transmitter; 6—starting pulses to 
master-oscillator block and indicators; 7—starting of sweep of A-indicator control.
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Fig. 6—Receiver. 1—balanced converter; 2—1st IF; 3—converter; 4—2d IF; 5— 
detector; 6—video channel of A-indicator; 7—video channel of B-indicator.

ig. 7—A-indicator, used to measure the altitude of the reflections and the waveform of the 
effected pulses. Also used as station control oscillograph. 1—“operate" signal from modu- 
tor; 2—“control” signal from modulator; 3—duration multivibrator, controls indicator 
eep duration (can be set at 1000, 3333, 6667, 10,000, and 26,667 usees, corresponding to 
flection altitudes of 150, 500,1000,1500, and 4000 km); 4—sweep generator; 5—horizontal 
mplifier; 6—from receiver; 7—control flexible shaft; 8—vertical amplifier; 9—elevation- 
arker generator; 10—marker-forming circuit; 11—indicator CRT.

ig. 8—B (panoramic) indicator used to observe and photograph hf characteristics. 1 — 
put from modulator; 2—duration multivibrator; 3—vertical-sweep oscillator; 4—diode 
odulator; 5—vertical-sweep amplifier; 6—rectifier-doubler; 7—100 kc (unmodulated) from 
aster oscillator; 8—frequency-sweep amplifier; 9—rectifier-doubler; 10—altitude-marker 
enerator; 11—marker shaper; 12—indicator CRT; 13—from receiver; 14—signal limiter; 
5—strobe mixer; 16—1 me crystal oscillator; 17—mixer; 18—amplifier-shaper (peaking am- 
differ) for frequency markers; 19—frequency-marker multivibrator; 20—coincidence stage 
r nixed markers; 21—30.5-50 me from master oscillator; 22—from master oscillator (ex- 
ndion of flyback).
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Reversible Type AC 
only (for 6, 12, or 

24 volts)

4-pole, shaded polo 
AC Induction Type

DEPENDABILITY

RELY on Gl 
ractîonal H. P. Motors 

1/40 H. F. to 1/1100 H. P.

4-pole, 4-coil shaded

2-pole, shaded pole 
AC Induction Type

2-pole, shaded po 
AC Induction Tyc

For sure, dependable power when it's 
needed most, General Industries fractional hp. 
motors are unbeatable I First choice of leading 
original equipment manufacturers, GI 1/40 
HP to 1 /1100 HP motors are your best bet for 
every standard application. For specific appli­
cations, as a free service, our design engineers 
will work with you to help solve your fractional 
hp. problem. For any fractional hp. requirement, 
you'll always be right when you... specify GI I

Write for complete specifications and 

quantity-price quotations today I

4-pole, 4-coil shaded 
pole AC Induction 

Typo

2-pole, shaded po 
AC Induction iyj

Q the GENERAL INDUSTRIES co
DEPARTMENT GJ • ELYRIA, OHIO

CIRCLE 388 ON READER-SERVICE CAR& FOR MORE INFORMATION
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German Abstract

The fii

Transistor Equivalent Circuit
mmetri 
nt of I 

I w 
pio (*10 
[insforn
1e secoi 
a the “i

ANEW equivalent circuit of the transistor is 
derived which does not contain a fictitious cur­

rent or voltage generator. The parameters of the 
matrix representation can be determined by simple 
measurements. The new circuit demonstrates clearly 
the impedance transformation and power amplifica­
tion properties of the transistor.

The matrix relating input voltage and input cur­
rent to the corresponding output quantities in a 
common emitter circuit is given by (1)

and shorted and the transistor output impedance z2s 
with the input terminals shorted. An is the input to 
output voltage ratio with the output current zero. 
The new matrix, which can be easily obtained from 
(1), is given in (2)

The amplitude and phase of On may be deter 
mined using Fig. 2. The circuit constants indicate«
refer to a frequency range from 4 kc to 20 kc.

By splitting the matrix (2) into the product 
three matrices and a scalar factor, one finds

0

an &i2

&21 &22

an an Z28

Z2B
Hu ------

Z1.

an an Z28 I Z la
anm 0

= K

©1 — ane2 4- ai2i2
or

ii = HaiCj + H22i2

Expression (1) also yields the following relation­
ship between the input and output impedances:

Z28 
an — an 

Zio Z18

1 0 /Z2o
V Zio 0 anm

a2l &22 Zio Z2s — ZlBZ2o K2 =
The parameters fli2, «21, and a22 can be replaced 

by expressions containing On and the three imped­
ances Zu, Zu and z2s. The latter are the transistor 
input impedances measured with the output open

Fig. 1 shows the circuit used to measure the four 
impedances mentioned above, with the dotted lines 
indicating the location of the short circuits needed 
to find Zu or z2t.

Z1O--  Z18

Z20— Z28

Z10

lents ai 
Ley arc 
iagonal 
hpedan 
Lt it is 

deal” t 
I Fig. 3 

t each t 
le fou 
Ihich n 
brent i 
[insisto 
Lphfu 
I the j 
leal po 
I The ! 
Imput; 
I mat 
lut dio 
lese ci 
1 Abstr 
■ecÆe, * 
tent te 
loie,”

TRANSISTOR CIRCUIT 

OF 

FIG. I

6-Ub ô-uc
Fig. T. Circuit for impedance measure­
ments, Ci = 2 pf, Li = 30 H, C2 = 50 pf.

Fig. 2. Circuit for determination of coefficient an, 
Ri = 150 K, R2 = R3 = 2 K, R4 = 1 — 10 K, C = 0 - 100 pf.
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Tl PROGRESS REPORT ON MILITARY TRANSISTORS

The first matrix times k is represented by the 
mmetrical T network in the new equivalent cir- 
jit of Fig. 3. The two series arms are equal to

Vzio (Zio—Zis) and the shunt arm is 
:10 (¿io—Zi«/ The center matrix is that of an ideal 
ansformer and the third matrix, being similar to 
ie second, represents a fictitious “ideal” transistor, 
i the “ideal” transistor matrix the two matrix ele- 
lents are equal, in the ideal transformer matrix 
ley are inverse quantities. The square of one 
¡agonal element represents the input to output 
^ipedance ratio in the ideal transformer matrix, 
at it is the input to output power ratio in the 
deal” transistor matrix.
Fig. 3 therefore contains the three basic elements 

icateleac^ ^nsistor. The T network, which determines 
, le fourpole attenuation, the ideal transformer,

detei

uct o

(4b

hich represents the impedance transformation in- 
;rent in any transistor, and finally the “ideal” 
ansistor, which produces the theoretical power 
nplification of the unit. It is clear that the presence 
the T network prevents full realization of the 

eal power gain.
The article also contains formulae permitting 
imputation of common base and common collec- 
r matrices based on the same impedance repre- 
ntation, since direct impedance measurements for 
lese circuits are much more difficult.
Abstracted from an article by T. Scheier & H. W. 
ecke, “A contribution to the theory and measure- 
ent technique of the transistor as a Linear Quad- 
pole,” Frequenz, vol. 10, pp. 107-116; April 1956.

Z io ” \/Z|o (Zio~ Zis)

FIRST 
silicon

transistors
meeting

NAVY 
SPECS

that permits you to design your circuits with 

confidence.

For reliability under extreme conditions ... design 
with TI’s military silicon transistors . I. built to 
give you high gain in small signal applications at 

temperatures up to 150°C. Made to the stringent 
requirements of MIL-T-19112A (SHIPS) and 
MIL-T-19502 ( SHIPS ), these welded case, grown 
junction devices furnish the tremendous savings 
in weight, space and power you expect from 

transistorization ... plus close parameter control

All 19 Texas Instruments silicon transistor types 

have proved themselves in military use. First and 

largest producer of silicon transistors, Tl is the 

country’s major supplier of high temperature 

transistors to industry for use in military and 

commercial equipment.

degradation rate tests for TPs USN-2N117 and USN-2N118 silicon transistors

test condition duration end point at 25°C

lead fatigue 
vibration 
vibration fatigue 
shock 
temperature cycle 
moisture resistance 
life, intermittent operation

life, storage 
salt spray

three 90-degree arcs 
100 to 1000 cps at 10 G
60 cps at 10 G
40 G, 11 milliseconds
—55°C to +150°C
MIL-STD-202
Pc= 150 mW, Vc-30V

no broken leads

150° C, ambient 
MIL-STD-202

3 cycles, each x, y, and z plane 
32 hours, each x, y, and z plane 
3 shocks, each x, y, and z plane 
10 cycles 
240 hours
1000 hours, accumulated 

operating time
1000 hours
50 hours

I co - 2/aA maximum at 5V

hOb * 2/4mhos maximum

hfb- —0.88 minimum for 2N117

hfb- —0.94 minimum for 2N118

no mechanical defects 
interfering with operation

Fig. 3. Complete equivalent 
circuit of the transistor.

LOOK TO Tl FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS 
SILICON DIODES AND RECTIFIERS • GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS

pioneer producer of 
silicon transistors

Texas Instruments
INCORPORATED

6000 LEMMON AVENUE DALLAS 9 TEXAS

CIRCLE 3S9 ON READER-SERVICE CARD FOR MORE INFORMATION
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AMPLIFIER

It / >P( SE: Within 3 db from 8 cps to 10 Mc/s
10% max. till for IS cp* square wave

l\Pl T IMPED l\( E: selectable. HIGH: I Meg & 20 
pfd; I OW : 0-1000A

DI TPl I IMPED iM E: Selectable. Illi.II: 25 pfd load; 
LOW ; 75 A

E tl\: Continuously variable. High-? load: 48 db; 
Low - i load 38 db

OUTPUT POLARITY REVERSIBLE-ELECTRON- 
ICALLY REG. SUPPLY 100 Volts pk-to-pk, 
hi- t load; 10 Volts pk-to-pk, LO-Z load

641 ARCH STREET PHILA 6 PENNA LOMBARD 3-8780

AMERICAN ELECTRONIC LABORATORIES, INC

CIRCLE 401 ON READER-SERVICE CARD FOR MORE INFORMATION
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BARE etched copper patterns produced by noi 
mal print and etch processes may be electro 

plated after etching if all the segments are con 
nected electrically. It is often possible to desig

around
;dge v
or rack 

Thes 
the fin:patterns with interconnecting segments or lines s 

that all parts of the conductor pattern which it i punchi
desirable to plate can be connected to a borde away 

ck'sign
cally i

Plating

Silver—flash immersion.

Gold—flash immersion.

Silver electroplated 
.0003 to .002 in.

Gold electroplated. 
.0001 to .0002 in.

Nickel .0003 to .0010 in. 
plus gold .000030 to 
.000050 in.

Nickel .0003 to .0010 in. 
plus rhodium .000010 to 
.000050 in.

Solder—60%, tin— 
40%, lead—.0003 to 
.0002 in.

Properties

Short-term protection 
against oxidation of the 
copper surface.

Improve the appearance of 
patterns, better solderabil­
ity.

Corrosion resistance, low 
contact resistance.

Excellent corrosion resist­
ance. Low contact resist­
ance.

Hard, wear resistant contact 
surface where low contact 
resistance is important.

Hardest wear resistant wip­
ing contact surface—but 
contact resistance higher 
than gold.

Improved solderability. 
Long-term protection 
against corrosion.

Applications

None that we can think of—althoug 
it may look better for a short time i 
is hard to solder after the silver be 
comes sulfided.

contac 
plating 
and et 
finish, 
hook r 
bath.

To
Circuits which must be stored for ex 
tended periods prior to assembly am 
dip soldering.

Primarily used in printed switches o
other printed patterns where conta
must be made to the pattern by pres 
sure. The advantage is that sulfide 
or oxides of silver are comparative!
good conductors.

the pri 
ing pn 
applie 
or I >ot 1

Con
..

on bot 
numbi 
of the
one si 
\lthoi

Used in switches or portions o eads,
printed circuits which plug in to con are US1 
nectors, where low contact resistane the pl 
is extremely important. tween

Plug in printed circuit boards am 
certain types of switches.

High speed, long wearing switche: 
Plug in contact fingers.

are m
cause 
wires 
and b
?reat1 

It is
' i 

achiev 
The 

used i
?etheiPlated through holes boards, or othe 

boards where turret lugs, pins or eye lPP^C

lets must be joined to the conducto 
patterns simply by heating and fusin' 
the solder.

Circuí 
CL n (
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HOW TO USE

HOME REPLY FORM

nes si

borde

bly am

submarine. Next to glide down the ways will be even more
third, fourth and fifth nuclear powere« craft.

ds am

•witche!

CIRCLE 550 ON READER-SERVICE CARD FOR MORE INFORMATION

y noi 
lectrc

Two years ago, world attention centered on Electric Boat at Gioton 
Connecticut where scientific boldness harnessed the power of atomic

ELECTRONIC DESIGN • January 1, 1957

energy to launch the Nautilus, the world’s first nuclear powered
•werful

Ithougl 
tíme i 

ver be

s or eye 
anducto 
id fusing

versions ... a secón*

Last year ELECTRONIC DESIGN processed more than 60,000 individual 
reader cards. Now ELECTRONIC DESIGN is first to add a confidential in­
quiry form—one more step to its speeding communications between 
reader and advertiser.

offers unusual 
growth opportunities 

to engineers

If you wish to inquire about any of the employment opportunities listed 
in the “Career Section” that follows 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 ef­
ficiency of ELECTRONIC DESIGN'S Reader Service card system.

ions d 
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Lround the panel or portion of the pattern near the 
edge which is easily contacted by a plating clamp 
or rack.

I These interconnecting lines may be removed in 
the final fabrication or the printed circuit either by 
punching or drilling holes, or by cutting the border 
away from the panel. It may, too, be practical to 
design jigs, clamps or plating racks so that electri­
cally isolated portions of the printed pattern are 
ontacted. Where these conditions can be met, the 

Iplating procedure is relatively simple. The printed 
land etched panel is buffed to the desired surface 
Ifinish, cleaned properly, attached to the plating 
Ihook or rack and made the cathode in a plating 
path.
I To interconnect electrically all the portions of 
the printed pattern is not always possible. The plat- 
ling procedure must be such that the plating can be 
■applied when the entire foil area is present on one 
lor both surfaces of the sheet.
1 Comparatively new is the method of plating 
through holes. When printed conductors are used 
ion both sides of the board in order to make a large 
■number of cross-overs, or where space on one side 
■of the board is limited, through connections from 
lone side of the board to the other must be made. 
■Although these connections can be made by wire 
■leads, eyelets or rivets inserted into the board, they 
J re usually more economically and reliably’ made by 
■he plating through process. Dip solder joints be- 
■tween the component leads and conductor pattern 
■are much stronger when plated holes are used be­
cause the solder flows up around the component 
■vires in the holes and forms fillets on both the top 
land bottom of the board. These solder joints have 
Ln at shock and vibration resistance.
J It is felt that plating through holes offers a con­
siderably greater degree of reliability than can be 
■achieved with any other type through connection. 
I The tabulation shown lists the various metals 
■used commercially in plating printed circuits, to­
gether with a few of their purposes, properties and 
Applications. Abstracted from Electroplating Printed 
JiCircuits, R. L. Swiggett, Photocircuits Corporation, 

a Cove, New York, presented at Formica Printed 
Bprcuit Forum, Cincinnati, Ohio, October 1956.
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Now, engineers who are cognizant of the implications of the Atomic 
Age are concentrating their interest on Electric Boat.
The following opportunities exist for:

a) Naval Architects
b) Mechanical and Electrical Engineers with 3 to 5 years 

experience in the application of mechanical and electrical 
marine power plant equipment.

c) Electrical and/or Mechanical Engineers for basic design using 
analog computers, with respect to control systems, motor control 
circuits, power plant, speed and voltage regulators or fluid flow 
and thermodynamics. Familiarity with engine room and reactor 
plant electrical systems and controls desirable.

At Electric Boat your professional success is spurred by company 
sponsored courses at the plant, advanced study at leading universities, 
and by attention to broader professional growth by immediate supervision.

Electric Boat's location in Groton on the lovely shore of Long Island Sound 
makes life as pleasant as your job is stimulating. The surrounding resort area 
is well known for its year-round sports and recreational activities. And, 
you have all the advantages of nearby New York and Boston as well.

Interviews can be arranged by sending resumes to Peter Carpenter.

ELECTRIC BOAT
Division of General Dynamics Corporation 
GROTON • CONNECTICUT

ELECTRIC

BOAT

STEPS-UP
NUCLEAR

SUBMARINE

PROGRAM



LOCKHEED AIRCRAFT CORPORATION
< CIRCLE 551 ON READER-SERVICE CAj

Significant developments in these and related areas have created 
new positions at both Sunnyvale and Van Nuys engineering centers. 
The complex nature of the assignments requires both flight 
controls experience and the ability to exercise individual initiative 
Inquiries are invited.

G. D. Schott (center), Flight Controls Department head, discusses 
a rocket control system with Group Engineer R. A. Fay (right) 
and F. G. Hudson, missile components research specialist

The transition from theory to reliable components is one 
of the most difficult phases of flight controls endeavor. At Lockheed 
Missile Systems Division, engineers and scientists are performing 
advanced work on a number of theoretical approaches that 
offer important practical solutions.

Two of the areas are:
■ Utilization of feed-back design techniques for optimizing 

complex dynamic systems

■ System verification by analog computer simulation

missile systems division 
research and engineering staj!



ELECTRICAL 
ENGINEERS

If you have had engineering experience in any of the cat­
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. Important among 
them are high compensation, challenging assignments, 
steady advancement, recognition of initiative and ability, 
and continued interest in your progress. Many outstand­
ing engineering positions are offered, as follows:

ELECTRICAL GROUP, which is responsible for the de­
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and auxiliary 
systems as applied to manned aircraft, guided missiles 
and ground support equipment.

COMMUNICATIONS AND NAVIGATION GROUP, which 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles.

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft. 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers; preparation of system analysis and re­
ports; and follow-up of system performance in the field 
as aircraft become operational.

INSTRUMENT GROUP, which is responsible for the de­
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for guided 
missiles.

There are also opportunities for draftsmen with either 
electrical or mechanical experience.

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil­
ity on top level projects such as Northrop’s new super­
sonic trainer airplane, Snark SM-62 intercontinental mis­
sile, and constantly new projects. And you’ll be located 
in Northrop’s soon to be completed multi-million-dollar 
engineering and science building, today’s finest in com­
fortable surroundings and newest scientific equipment.

If you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
Industrial Relations, Northrop Aircraft, Inc., ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway. 
Department 4600--$, Hawthorne, California.

NORTHROP
NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA
Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles

VICE CA 5-A-87

CIRCLE 552 ON READER-SERVICE CARD FOR MORE INFORMATION
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MCO MANUFACTURING CORPORATIONI
Crosley Division

Foremost in Electronics

Offers Engineers Many Advantages!

WHEN THE PILOT CAN'T SEE

“Volscan” brings
HIM DOWN . . . SAFELY/ SURELY/

One of the major advances in aviation history is “Volscan." This remark­
able electronic device enables the pilot to come in even though he can’t 
see where he is or where he is going. Wouldn’t you like to play a part 
in important achievements such as this? If so, we have top openings for 

engineers in many different categories.

1. Guided Missiles
2. Computer and Analyti­

cal Services
(Design and Development) 
(Programming and Application)

3. Ground Radar
4. Air Traffic Control
5. Antennas and Micro- 

Waves

Contact us and find out where 
you can fit into the major pro­
grams now being started. There 
are numerous company benefits 
and you will be paid generous 
relocation expenses.

SEND A RESUME TO:

6. Communications 
(Airborne Transmitters and 
Receivers)

7. Airborne Fire Control

8. Airborne Defense

9. Servo Mechanisms

10. Transistorized 
Equipment

Mr. Nick M. Pagan, 
Employment Manager

AVCO Maaofactarlog Corp.
Crosley Division

2630 Glendale-Milford Road 

Evendale, Cincinnati 15, Ohio

*

CIRCLE 553 ON READER-SERVICE CARD FOR MORE INFORMATION
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ARE ENGINEERS 
really smarter?
Many are the absolute top men in their respective fields.

Currently, we are actively engaged in the fields of
Avionics, Missile Guidance, (IRBM), Computers
(Digital and Analog), Jet Engine Fuel Controls, Land to Air— 
Shore-to-Ship Communication Equipment, etc.

We are permanently dedicated to RESEARCH and
DEVELOPMENT in every conceivable field of ELECTRONICS.

Opportunities for your personal development are unlimited.
G.M.’s policy of decentralization creates exceptional opportunity 
for individual advancement. Starting wages are high, 
you work with the finest of equipment on challenging problems. 
Construction is already under way for an additional plant 
(225,000 square feet) in an exclusive Milwaukee suburb.

MASTER'S DEGREE GRADUATE PROGRAM
AC has worked out a Master's Degree Graduate Program (evenings) at the 
University of Wisconsin, Milwaukee. AC pays all tuition fees for this program.

Undergraduate programs are also available at Wisconsin, Marquette 
and Milwaukee School of Engineering.

For your future's sake, you too be smart—send for complete 
facts and emoloyment application form to Mr. John F. Heffinger, 
Supervisor of Technical Employment.

Flint 2, Mich,Milwaukee 2, Wis.

AC THE ELECTRONICS DIVISION

GENERAL MOTORS CORP.
■ : : Í

Technical Reports
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Vacuum Evaporation of Heavy Metallicsl
Described is the development and operation of I 

vacuum evaporation equipment capable of forming! 
metallic films 10 to 40 times the thickness obtained! 
in commercial practice. The primary requirement! 
for the evaporation of a heavy film is a source of I 
comparatively large area; a flat tantalum dish] 
heated by electronic bombardment was so devised ! 
Important aspects of the development include the 
design of a water-cooled fixture to hold the evap­
oration dish, an electronic circuit breaker to control 
the bombardment power supply, and an electrical 
thickness gage to record the film thickness as it is 
evaporated. The method is believed to be applic­
able to a wide range of metals, alloys and non- 
metals. PB 121175 Vacuum Evaporation of Heavy\ 
Metallic Films, W. R. Turner, NAVORD Report! 
3948, NOL, White Oak, Maryland, OTS, U.S. Dept\ 

of Commerce, Washington 25, D. C., June 1955, 30 
pp, $1.00

Analysis of BaO Emission
Study of the effects of field penetration and 

donor mobility on the chemical potential of BaO 
have been computed by using a nondegenerate 
single-donor level semiconductor model. The cal­
culations predict that the pulsed emission starts 
lower but increases with field more rapidly than 
given by simple Schottky theory, actually being 
capable of exceeding the theoretical Schottky emis­
sion. The de emission level is always lower than 
the pulsed emission, the difference being more 
pronounced at higher fields and less active 
cathodes. PB 121270 An Analysis of the DC and\ 
Pulsed Thermionic Emission From BaO, George A. 
Huas, NRL Report 4780, OTS, U.S., Dept, of Com-I 
merce, Washington 25, D. C., July 1956, 17 pp,\ 
$0.50.
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Miniature Variable Air Capacitors
Final report of the study to establish designs for 

a series of miniature variable air capacitors having 
long rotational life, and capable of satisfactory 
operation over a temperature range of —55 to 
+85 C. PB 121239 Miniature Variable Air Capaci-I 
tors, E. T. Machuga, Signal Corps Project #2006 1, 
OTS, U.S. Dept, of Commerce, Washington £5, 
D. C., Sept. '55, 63 pp, $1.75.
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reparation of Sendust

and 
BaO 

lerate 
3 cal- ulletin contains detailed description of the metal- 
starts|irgicai preparation of high quality cast Sendust 
than

aking and Projecting Stereopictures
eeping in mind the use of stereoscopic viewing 
an aid to research and engineering, the USAF 

as prepared a practical, easy-to-follow guide to 
e best presentation of stereopictures. The report 
xplains techniques for proper picture-taking, slide 
ounting for hand-operated or automatic projec- 
rs, and stereoprojection.
Design of a jig for correctly aligning, positioning, 
tating, locating, and framing pictures for use in 
completely automatic projector is described, 
yestrain”, sometimes experienced by stereopic- 

ire viewers is explained briefly. PB 121282 Tech- 
\ques For Making And Projecting Stereoscopic 
Iides, C. W. Kendal and W. H. Richards, Wright 
ir Development Center, OTS, U.S. Dept, of Com- 
icrce, Washington 25, D.C., Jan. 1956,35 pp, $1.00.
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C Microammeter Compensator
his is brief report on voltage-drop compensators 
r de microammeters. Chapter headings are: Ad- 
antages of a Compensating Device, Devices Ex- 
ibiting Negative Apparent Resistance and Devices 
f the Cathode-Follower Type, Theory of the Bal- 
ced Cathode-Follower Circuit, Performance of 
e Balanced Cathode-Follower Circuit, Number of 
alanced Two-Tube Circuits Usable as Compen- 
tors. PB 111723 Voltage-Drop Compensators For 
C-Microammeters, W. Poppelbaum, OTS, US 
ept. of Commerce, Washington 25, D. C., Sept. 
954,11 pp, 50 Cents.
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res. Included are details of processes of melting, 
recision casting of cylinders, and a cut-oif grind- 
g technique for cutting magnetic test rings from 
ast cylinders. PB 121164 The Metallurgical Prep- 
ration of Fe-Si-Al Alloys (Sendust) For The Deter- 
mation of Magnetic Properties, Nachman and 
uehler, NOL, OTS, US Dept, of Commerce, Wash- 
gton 25, D.C., June 1953, 24 pp., 75 Cents.

eat Transfer in Equipment
his publication encompasses a survey of present- 
ay and underdevelopment methods of heat trans- 
r in electronic equipment. The scope of the
riginally planned survey was broadened, due to 
e mt advances in electronic cooling, to include 
ot only a bibliographical study, but also a thor- 

h survey and inspection of techniques and 
e hods now in use at prominent facilities through- 
t the nation. #D211.2:E12/2 Heat Transfer in

H liaturized Electronic Equipment, Govt. Printing 
9 ce, Washington 25, D. C., 1956, 85 pp, $1.25.
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PRIME CONTRACTORS

RAYTHEON
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MtSS/Lg 
SYSTfMS 

DIVISION

If you have experience and are interested in guided 
missile systems, we have openings in:

Raytheon’s reputation for outstanding engineering and its ability to deliver 

has brought many major defense contracts. An already expanding Missile 

Systems Division needs junior and senior engineers to speed up the vital 

work being carried on here.

Our plants are located in suburban Boston allowing a choice of urban or 

rural living. The area is famous for climate, recreation, education, culture, 

research and medicine.

Circuit Design 
Microwave 
Antenna Design 
Systems Engineering

Electronic Packaging 
Test Equipment Design 
Specifications 
Tube Applications

Infra-Red

to the ARMY for HAWK I 
. to the NAVY for SPARROW III

The progress of these engineers will be limited only by their ability. Ray­
theon pays well to start, and as a youthful, dynamic company it provides 

excellent opportunity for growth. You will be associated with leading 

scientists and engineers in an informal atmosphere that encourages and 

stimulates creative ability. Financial assistance is offered for engineering 

courses.

Call or send brief resume to:

G. P. O’Neil



Standards and Specs
Sherman H. Hubelbank

Correinclude

Central Recording Systems for Rocket Engine Tests

1957

This department surveys new issues, revisions, and 
amendments, covering military and industry sta id- 
ards and specifications. Our sources of information

stitut
NcvV

Soi ie 
of th 

Oh

From this early beginning involving but a few 
instruments, central recording systems both at the 
Laboratory and elsewhere have expanded to the 
complex multi-channeled systems now required for 
modern-day development of missile systems.

The central recording system combines recorders, 
transducers, amplifiers, carrier systems, control net­
works, calibrating standards, wired-telemetry chan­
nels, and special devices into an integrated complex 
to measure the multiplicity of variables of a rocket

engine test. Through flexible interchanges of com­
munications channels the entire system becomes 
available for engine tests progressing at any one of 
many rocket engine test cells accomplishing an 
economy of instrumentation investment and opera­
tion with improved reliability.

Among the special devices, the Laboratory intro­
duced high-speed encoding of instrumentation-level 
voltages, on-line computation of rocket-engine 
performance parameters, and rotary-element flow­
meters for hazardous fluids. The Laboratory is in 
the forefront of the development of missile-system 
instruments such as transducers, recorders, stand­
ards, controls, data-transmission and data-handling 
systems, and computers.

Agency (ASESA), the cumulative indexes to Military 
Specifications, Vols. II, IV, American Standards Asso­
ciation (ASA) and other standards societies.

The Jet Propulsion Laboratory pioneered in cen­
tral recording of rocket engine measurements when 
in 1948 the Laboratory established its first system 
serving five engine test cells.

Armed Services Electro-Standards

Test Bar
PT-1. Tensile Test Bar, Cast to Size, 1956

The design of a cast-to-size test bar suitable for 
the tensile testing of investment cast metallic ma­
terials is covered in this newly released spec. Copies 
are available from the Investment Casting Institute. 
27 East Monroe Street, Chicago 3, Illinois.

ELECTRONIC DESIGN • Janua

Solder Sticks
MIL-F-12784A, Flux, Soldering (Stearine Com­
pound IC-3), Amendment 1, 6 September 1956

Minimum diameter of flux sticks is now 7/8-inch 
instead of 1-inch. The sticks will now weigh 1/4 
pound each unless the unit quantity is specified in 
the procurement contracts in pounds, or in allow­
able lengths with corresponding weights in excess 
of 1A pound.

Power Distribution
AIEE No. 952, Electric Power Distribution for 
Industrial Plants, October 1956

The important features of well-designed electric 
distribution systems are covered in this manual. In­
cluded in this publication is information on system 
planning, voltage considerations, system protection, 
fault calculations, grounding, power factor, power 
equipment, instruments, conductors and termi­
nators, and the relative cost of industrial distribu­
tion systems. Basic information is included to 
determine the approximate load requirements of in­
dustrial plants, the type of distribution system, the 
distribution voltages, and voltage regulation. Gen­
eral information as to the selection of transform- rs, 
circuit breakers, relays, fuses, meters, cables, b is,

JOB OPPORTUNITIES 

IN THESE FIELDS NOW

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 

PASADENA • CALIFORNIA
CIRCLE 556 ON READER-SERVICE CARD FOR MORE INFORMATION

T-ll A T-12 Bulbs
RETMA ET-105C, Dimensional Characteristics 
of Electron Tubes

T-ll and T-12 bulb outlines have been submittet 
by JTC-8, Committee on Mechanical Standardiza­
tion and by J ETEC Council for standardization. 
Contact the RETMA Engineering Department, 11 
West 42nd Street, New York 36, N.Y. and request 
Standards Proposal 516. if you would like to com­
ment on this proposed revision.

The Jet Propulsion Labora­
tory is a stable research and 
development center located 
to the north of Pasadena in 
the foothills of the San Ga­
briel mountains. Covering an 
area of 80 acres and employ­
ing 1450 people, it is close to 
attractive residential areas.
The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re­
search under contract with 
the U.S. Government.

Inquiries leading to employ­
ment of qualified personnel 
are now invited.

INSTRUMENTATION • APPLIED PHYSICS • DATA HANDLING • COMPUTERS 
TELEMETERING • RADIO AND INERTIAL GUIDANCE • GUIDANCE ANALYSIS 
SYSTEMS ANALYSIS • MICROWAVES • ELECTRO MECHANICAL • PACKAGING 

MECHANICAL ENGINEERING



ml other miscellaneous equipment is also included, 
fl is is not an AIEE standard, and the recom- 
m< ndations are not restrictive or mandatory. Copies 
of the booklet are available from the American In- 

w cnd ^lute of Electrical Engineers, 33 West 39th St.. 
sta d- 18, N.Y. for $3.50 per copy.
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Correction

Some printer’s errors were made in the mathematics 
of the article Designing Iron-Core Inductances, 
With Superimposed Direct Current by J. H. Davis, 
Nov. 15, 1956, pp. 44-47. The expressions should be:

R = "T-~ - p. 44 middleA,. |i 1

LIdc10H
Ac x Brt(. (4) p. 45 bottom

“ratio” not “value” p. 45 middle
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0.750

(7) p. 46 middle

p. 46, col. 1, top

p. 46, col. 2, top
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CT 2 x 0.7602 x 10’
6500 

= 17.8 x 10*
p. 46 middle
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should 

know
ED MACDONALD 

...he can 
save you

0.4 x 3.14 xN2x 19.76
2 x 10*

money

- 0.170 cm
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I = V (0.75)2 x 122 
— 0.760 amp

0.4 x 3.14 x 13102 x 19.76
108x 0.170

= 2.46 henries

p. 46 bottom

p. 46 bottom

V = 17.8 x (0.7602)2 = 10.2 watts p. 46 bottom

Cr, C fig» res of merit 
of a stack lamination CIRCLE i

p. 47 top



Order service and sales, components division

127

Model sh No. 2

Ed is Product Manager for National Com­
pany's Components Division, and one of 
our busiest men. Through his department 
pass hundreds of bid requests and spe­
cial orders from just about every elec­
tronics firm in the nation. Ed's job is 
to provide fast, efficient service that 
results in substantial customer savings. 
While everyone knows National makes 
a complete line of components — our 
catalog lists over 300 items - many do 
not realize that over 60 per cent of 
our components business is in “other 
than catalog items."
At their fingertips Ed’s group have all 
the facilities necessary to fulfil your 
requirements:
1. Fully staffed Engineering Components 

Department for the design and de* 
velopment of new or special com­
ponents to your specifications or to 
meet overall objectives.

2. Complete electrical and mechanical 
model shop services.

3. Complete facilities, staffed by quali­
fied engineers, for reliability testing 
of components, sub-assemblies and 
electronic devices. U.S.A.F. approved 
environmental test facilities are in­
cluded.

4. Complete, modern facilities for speedy, 
economical quantity production of all 
types of components.

5. A newly expanded order-service de­
partment providing fast, reliable han­
dling of bids and special orders.

These National services can save you 
money! Put National’s 42. years of ex­
perience and their expanded new facili­
ties to work for you by taking your 
problems to Ed MacDonald. You can rely 
on Ed to quickly come up with the right 
answer and always at the right price. 
Drop him a line or call him at Malden 
2-7950... you’ll like doing business with 
National and Ed.

j
1

use

Nationcr®^
MALDEN 48 MASS

557 ON READER-SERVICE CARD FOR MORE INFORMATION

Model shop No. 1

Assembly line, components division

Testing components along assembly lines

Engineers at work In components lab. No 3

Eight out at «very 10 U.S. toy ships
il Receivers



OPPORTUNITIES
IN DESIGN & ENGINEERING FOR PROJECT OR SYSTEMS 
ENGINEERS • ELECTRONIC ENGINEERS • DESIGN ENGINEERS 
ELECTRICAL ENGINEERS • FIELD ENGINEERS

Kollsman’s expansion in the airborne equipment field has 
created openings for additional engineers and electromechani­
cal designers, and offers unusual scope to alert, capable and 
enthusiastic professional men. For engineers, a degree in Me­
chanical Engineering, Electronic Engineering or Physics is 
necessary, plus experience or a strong interest in airborne in­
strumentation or allied fields.

The congeniality at Kollsman, plus the modern facilities and 
top professional men provide an atmosphere conducive to 
creative effort and achievement. Here are designed America’s 
finest aircraft instruments.

*
Please submit resumes to T. A. Deluca 

Confidential interviews will be arranged.

kollsman INSTRUMENT CORPORATION

10 01 45th AVENUE, ELMHURST. NEW YORK • SUBSIDIARY OF COIL PRODUCTS CO. INC.

CIRCLE 558 ON READER-SERVICE CARD FOR MORE INFORMATION

SANDERS ASSOCIATES

INVITES YOU TO
ACCEPT A CHALLENGE

Can you keep pace with Sanders’ engineers?

The problems under study at Sanders require thinking of a crea-
tive nature, combined with a dogged determination . . . plus the
highest skill and competence. The engineering management is 
quick to aid and abet original contributions, and those who qualify
will find a direct road to professional success.

Engineers 
meters or 
interested

versed in hydraulic servo systems, gyroscopes, accelero- 
in circuit design and development, as well as those 

in magnetic amplifiers, receivers and transistors will
find new scope for their ideas here. Contributions from Physicists 
and Applied Mathematicians are also required. Engineers with an 
eve to a sales career may find their niche, too, if they are expe­
rienced in electronic, electromechanical or hydraulic design.

// you would like to meet the challenge of a 
position with Sanders, contact D. H. Johnson.

ano £ ns

NASHUA
■ i c

NEW HAMPSHIRE

in the open New Hampshire Hill Country 
less than 1 hour from downtown Boston

CIRCLE 559 ON READER-SERVICE CARD FOR MORE INFORMATION
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first
The “Career’s Section” with home 
reply service only obtained in 
ELECTRONIC DESIGN - most 
timelv and most complete of any 
electronic publication.
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airborne systems in operation today.

GENERAL PRECISION LABORATORY is organized 
engineering groups where everyone has

imell 4

to use initiative, assume responsibility, shot imbrid]
moga •Results tell the story. Just one example: GP 

harnessed Doppler and developed th ;ntralal
air navigation systems that are the mes lare, C.

krostat
At GPL you’ll have freedom from administrativ* . _

routine, and enjoy the satisfaction that comes witl 71 e 
using facilities as up-to-date as they come. Becausi ifton F
GPL is a member of the nationwide General Precisioi |oVer Jj
Equipment Group, you’ll share in numerous addei g.
employment and professional benefits. And remem 
be»—you and your future will never be lost in thi omar E
shuffle.

If you have the skill and imagination we need-« . 
and if you want personal recognition and opportuni 
ties to grow in your profession-send your resumi t< onbnen

immer

Richard D. Hoffman, Employment Manager. Interview onvair,
can be arranged in advance at any time, includinf roname 
weekends. Security limits us to U. S. citizens only. Wi
will pay the expenses of qualified applicants to comi 
for an interview.

RADAR NAVIGATION AND BOMBING SYSTEMS 
(Doppler & Inertial)

Research • Development • Applications

iehl M 
ITM( 
res <n-

Systems Analysis • Systems Test
Administrative Engineering • Mechanical Package r1' r*F

Field Engineering • Technical Writing 
Production Follow-up

UN font 
UN ■ ont

Computers • Servos • Microwave Techniques 
Pulse Circuitry • Transistorization

Ur; nt

le:t

General Precision Laboratory Incorporated
63 Bedford Road, Pleasantville, New York

A SUBSIDIARY Ol 
In the heart of Westchester County

For Further Information Please Contact Advertisers Directly
CIRCLE 560 ON READER-SERVICE CARD FOR MORE INFORMATION
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Here’s the big ’’PLUS” for engineers...

New $40,000,000 plant for C onvair-Astronautics 
facility, soon to be completed.

New $300,000 Convair San Diego seaplane towing 
tank, first unit of complete hydrodynamics laboratory.

New $3,500,000 supersonic wind tunnel now under 
construction at Convair San Diego.

La Jolla Cove, one of many beauty spots within easy 
reach of San Diego.

the advanced projects and facilities, PLUS beautiful, year-round San Diego living

Tremendous projects at Convair San Diego include the 
• F-102A Supersonic Interceptor, the Metropolitan 440 

Airliner, the Convair 880 Jet-Liner, and a far-reaching 
study of nuclear aircraft. To aid engineers in these 
projects, big new facilities are being added to the already 
vast Convair San Diego plant. These include a huge 
installation for research, development, production and 
testing of the Atlas intercontinental ballistic missile, an 
elaborate new seaplane towing tank, and a new super­
sonic wind tunnel.
Youll find an ideal engineering “climate” at Convair San

Diego — excellent salaries, comprehensive personal ad­
vantages, engineering policies to stimulate your profes­
sional growth, and a rewarding association with men 
who are outstanding in their engineering fields.
Add to all these the big “plus” of delightful living in 
sunny San Diego, where America’s kindest all-year 
climate gives you and your family full enjoyment of 
beaches, mountains, desert resorts, Old Mexico, Holly­
wood, and many other fun possibilities. For the big 
“plus” in your future, send full resume to H. T. Brooks, 
Engineering Personnel, Dept 1025

S 2 Corp.........................
Kt rn Industries, Inc. .

>n, Thomas A., Inc. 
« ro-Motive Mfg. Co. 
fee ro-Pulse Inc.............. 
sse Electronics Inc. . .

73
130

89
14
97
70
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International Rectifier Corp.

276

229
DISSIPA.
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130

James Vibrapowr Co. ... 
Jet Propulsion Laboratory

National Company, Inc..........................
New Hermes Engraving Machine Co 
Northrop Aircraft, Inc............................

Perkin Engineering Corp. . . 
Polarad Electronic Corp. .. 
Pomona Electronics Co., Inc.

O. K. Electronics Corp. 
Ohmite Mfg. Co.............  
Opad Electric Co. . . .

Kay Electric Co.....................
Kay Lab. ................................
Keithley Instrument Co. . .
Kepco Laboratories............  
Kip Electronics Corp...........  
Kollsman Instrument Corp. 
Krohn-Hite Instalment Co.

Faber-Castell, A. W. Co., Inc.
Filtors, Inc....................................
Freed Transformer Co., Inc. .

Lamtex Industries, Inc...........................................
Leach Corp..................................................................
Lenz Electric Mfg. Co.............................................
Lockheed Aircraft Corp., Missile Systems Div.

Hart Mfg. Co..........................................................................
Hassall, John Inc...................................................................
Haydon, A. W. Co., Inc......................................................
Hopkins Engineering Co....................................................
Howell Instrument Co.........................................................
Hubbell, Harvey Inc............................................................
Hughes Aircraft Co................................................................
Hughes Aircraft Co., Research & Development Div.

MODEL E/NT-210, TYPE 200 DIS­
SIPATION: 1500 waM». ALTITUDE 
RANGE: sm level to 10,000 feet. POWER 
REQUIRED: 200 volt«, 400 cycle, 3 phase. 
WEIGHT: 35 pound*. SIZE: 11%" x 19%" 
x 12%" high.

MODEL l/HT-205, TYM 2OOA DIS­
SIPATION: 1600 watts. ALTITUDE 
RANGE: sea level to 5,000 feet. POWER 
REQUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" x 21" x 10" high.

McLean Engineering Labs.....................................
Marconi Instrument Co.............................................
Micro Switch, Div. of Minneapolis Honeywell
Mid-West Conveyor Co.............................................
Minnesota Silicone Co...............................................
Milliard Ltd...................................................................
Murphy & Miller, Inc................................................
Mycalex Corp, of America.....................................

MODEL NO. 5-A DISSIPATION: 1,000 
watts. ALTITUDE RANGE: sea level to 
5,000 feet. POWER REQUIRED:.-100 to 
110 volts D.C. WEIGHT: 10 pounds. SIZE: 
TV x 13%" x 9-1/16" high.

MODEL E/HT-2OO, TYPE 201 DISSI­
PATION: 1300 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE­
QUIRED: 20 volts D.C. WEIGHT: 14% 
pounds. SIZE: 10" x 10" x 6" high.

ELECTRONIC DESIGN • January 1

MODEL MB-175, TYPE 200 DISSIPA- 
MON: 2,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE­
QUIRED 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" x 15-15/16" x 10*" 
high.

MON: 1700 watts. ALTITUDE RANGE 
sea level to 50,000 feet. POWER RE­
QUIRED: 110 volt, 400 cycle, 3 phase. 
WEIGHT: 27 pounds. SIZE: 10" x 19 
15/32" x 7%" high, por JAN-C-1720A, 
siso 81-DI.

Eastern Cooling Units provide coolant Equid for maintaining within safe ep crating 
temperature limits liquid cooled electronic tubes or «miler devices. The units are com­
pletely self-contained and usually comprise such components as heat exchangers, fam 
or blowers, liquid pumps, reservoirs, Row switch, thermostat, etc.
Cooling units can be modified as required for varying conditions encountered In land 
or sea os well as aircraft service. Almost oil units are designed to meet such specifica­
tion a* MIL-E-5400 and MIL-E-5272.
The units shown below are intended only to illustrate the varying requirement* which 
can bo iatisfiod. By utilising fairly standard component* and design* bated on broad 
experience In this field, Eastern is able to provide at minimum cost equipment exactly 
suiting a specific requirement.
Eastern welcomes your consultation on Equid cooling problem* ranging from TOO to 
20,000 watt* dhcipatioR

General Dynamics Corp., Electric Boat Div.......................
General Electric Co., Apparatus Sales.................... 10, 11
General Electric Co., Computer Tubes Dept................ 18
General Electric Co., Semi-Conductor................................
General Industries Co...................................................................
General Motors Corp., A C Spark Plug Div.........................
General Precision Laboratory, inc...........................................
General Radio Co...........................................................................
General Transistor Corp...............................................................
Gertsch Products, Inc...................................................................
Graphic Systems ...........................................................................
Graphite Metallizing Corp..........................................................
Groov-Pin Corp................................................................................
Guardian Electric .........................................................................
Gulton Industries .........................................................................

LIQUID
COOLING

ids. Research

EASTERN
10 0 S 
HAMDEN

and testing laboratories, 
and three manufacturing 
the specialised equipment

INDUSTRIES, INC.
KIFF STREET 
14, CONNECTICUT

From our extensive line of existing units, 
adaptations of these units, or completely 
new designs, Eastern can provide equip­
ment to handle your project well Your 
inquiry is welcomed

and manpower to turn out fully qualified 
units to meet appropriate government 
specifications

COOLING UNITS
By a sustained program of research, 
Eastern continuously extends the uses 
of the latest units in electronic tube 
cooling, pressurizing electronic equip­
ment, and pumping fuels and hydraulic
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20 30 40 50 60 70 80 90 300 310 320 330 340 350 360 370 380
21 31 41 51 61 71 81 91 301 311 321 331 341 351 361 371 381
22 32 42 52 62 72 82 92 302 312 322 332 342 352 362 372 382
23 33 43 53 63 73 83 93 303 313 323 333 343 353 363 373 383
24 34 44 54 64 74 84 94 304 314 324 334 344 354 364 374 384
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123 133 143 153 163 173 183 193 403 413 423 433 443 453 463 473 483
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100 110 120 130 140 150 160 170 180 190 400 410 420 430 440 450 460 470 480 490
101 111 121 131 141 151 161 171 181 191 401 411 421 431 441 451 461 471 481 491
102 112 122 132 142 152 162 172 182 192 402 412 422 432 442 452 462 472 482 492
103 113 123 133 143 153 163 173 183 193 403 413 423 433 443 453 463 473 483 493
104 114 124 134 144 154 164 174 184 194 404 414 424 434 444 454 464 474 484 494
105 115 125 135 145 155 165 175 185 195 405 415 425 435 445 455 465 475 485 495
106 116 126 136 146 156 166 176 186 196 406 416 426 436 446 456 466 476 486 496
107 117 127 137 147 157 167 177 187 197 407 417 427 437 447 457 467 477 487 497
108 118 128 138 148 158 168 178 188 198 408 418 428 438 448 458 468 478 488 498
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RCA-6887 Cuts Heater Power

MIDWEST

WEST

< CIRCLE 395 ON READER-SERVICE

Tube Division
For technical data on RCA-6887, wrife RCA 
Commercial Engineering, Section A13 Q 1 
Harrison, N. J.

RAymond 3-8361 
6355 East Washington Blvd 
Los Angeles 22, Calif.

' Combining exceptional dependability, small size, and a low-wattage
\ A ' heater (1.26 watts).. .the new RCA-6887 performs with high efficiency 
C~ on one third less heater power than conventional twin diodes. This 

new tube offers up-to-date advantages for compact, medium-speed switching 
circuits.

HUmboldt 5-3900 
744 Broad Street 
Newark 2, N. J.

WHitehall 4-2900
Suite 1181 
Merchandise Mart Plaza 
Chicago 54, III.

Investigate the many advantages RCA-6887 

offers your medium-speed electronic com­
puter designs. Contact your'RCA Field Rep­
resentative at the RCA District Office nearest 
you.

Among the many design features of the RCA-6887 contributing to long life and 
high dependability are a pure-tungsten heater, special-alloy cathodes which 
retard interface, high-purity nickel plates, plus a protective shield to minimize 
interelectrode leakage. Each cathode utilizes a separate base pin to permit flex­
ibility of circuit arrangement.

Strict production controls based on typical electronic computer conditions, ex­
treme care in selection and inspection of materials, and rigorous tests for shorts 
and leakage—assure uniformity of electrical characteristics and stability initially 
and throughout life.

first twin diode...
Designed especially for computers
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	WHERE ELECTROHIC RELIABILITY IS

	STANDARDIZE ON THESE

	A "MUST”

	ALLEN-BRADLEY COMPONENTS

	49


	HOW RCA SHIELDS CENTRAL R-F SOURCE FOR INTERFERENCE-FREE LOCAL TESTING

	First and Finest in Shielded Enclosures

	Ali JirtS’A'Variable Transformers


	SPECIFY SUPERIOR BALL-BEARING POTENTIOMETERS

	TECHNOLOGY INSTRUMENT




	ACTUAL SIZE

	«»de. 310 MIGHTY MITE

	y com

	miniature

	Stacked Switches

	(Send for Data Sheet 110}

	(Write for Data Sheet 108}

	(Write for Catalog 78)

	(Write for Catalog 75 “Subminiature Switches”

	50-Point Scanning Recorder


	( Write for Catalog 75

	Switches” )

	{Write for Catalog 90 on “Mercury Switches”)


	MICRO SWITCH

	Measuring Engine Block Water Temperature with


	ESSEX

	packaged electronic circuit

	ESSEX



	NONLINEAR POTENTIOMETERS I

	ACE ELECTRONICS ASSOCIATES, INC.

	Motor Driven Variacs

	Pulse Rate Converters


	...Groov-Pins, the original press fit design

	GROOV-PIN CORPORATION

	A broad-band Uniline load isolate

	the Model KU-143, covers a fre

	quency range of 12.4 to 18.0 K me,

	over which VSWR is less than 1.10,

	Load isolation is 20 db at band cen-

	ter, 13 db at band edges. Power rating

	is 100 w average, 100 kw peak. Wave¬

	guide is RG91/U (.702 in. x .391 in.).

	Flanges are UG419/U.

	Cascade Research Corp., Dept. ED,

	53 Victory Lane, Los Gatos, Calif.

	fiber, vulcanized into sheets or pads

	and die-cut into shapes to fit product

	contours, providing protection for pre-

	cision parts, electronic tubes, against

	breakage or damage during shipment.

	It is a highly resilient, lightweight

	fiber of uniform consistency, offering

	the advantages of being dust-free,

	non-abrasive to moisture and fungus,

	and non-corrosive to metal. It meets

	Military Specs MIL-P-6064A and

	Greenwood Packaging Supply Co

	Dept. ED, 859 Summer Ave., Newark

	4, N.J.

	Transparent Labels


	Printed on acetate, these transparent

	pressure sensitive labels are being

	used to save time in making changes

	on vellums used for blue prints an* I

	engineering drawings and for the

	quick addition of other information.

	The transparent labels are furnished

	plain or printed to provide ruled or

	columnar data. They can be drawn

	on, written on or typewritten on.

	Once affixed to a vellum, they stay

	firmly in place for any required num-

	ber of printing operations.

	Archer Label Co., Dept. ED, 783

	Kohler St., Los Angeles 21, Calif.

	EL:C



	Designed for versatility- Built for long life...

	SWITCH DIVISION

	Grid-Controlled Indicator Tube Monitors Transistor Circuits

	KIP ELECTRONICS CORPORATION

	ALLIED RADIO

	Moisture Monitor



	A MIGHTY MITE FOR FREQUENCY MEASUREMENT

	Flashlight
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	You Get Things Done Better By Seeing What's Happening



	FREE

	GRAPHIC SYSTEMS, 55 West 42nd St., New York 36, N.Y.


	PERMA-NUT

	USE McLEAN

	CABINET COOUNG

	FANS

	electronic corporation


	What’s new in Commutators and Slip Rings?

	VARIABLE ELECTRONIC FILTERS

	Frequency O.O2 to 20,000 cps

	For the Latest News in Employment Opportunities. See ELECTRONIC DESIGN’S “Career's Section’1 Every Issue.

	ALL ABOUT ENVIRONMENTAL TEST EQUIPMENT

	Edison sensitive magnetic relay


	PLASTIC CLAMPS


	Ml SIZES, SHAPES and MATERIAL





	CLOSURES

	Send coupon today I

	CLOVER INDUSTRIES, INC. “7^^

	Read These New Rider Books

	... Up-to*the-Minute - Authoritative—Informative

	Hty		

	Calorimeter Bridge


	A NEW CHOPPER WITH FREQUENCY DOUBLER CHARACTERISTICS

	VIBRAPOWR COMPANY

	Resist Arcing, End Flash-Over Damage

	AIRCRAFT RADIO CORPORATION



	New Literature

	HI-TEMP SOLENOID

	ROTARY JOINT

	CANOGA CORPORATION

	' cs'l

	¿HY NOT FIND OUT

	ALL^I

	BEFORE YOU BUY BLINDLY

	CRONAME

	New


	GW


	All-Electronic Broad Band Sweeping Oscillator

	KAY ELECTRIC COMPANY





	BOURNS

	solder-lug type

	205 iRIMPOT* for printed circuits

	• . . another startling new development in automatic electrical system testing!


	MULTIPLIER SECTION featuring...

	DIT-MCO, INC.

	Electronics Division

	Partial List of DIT-MCO Users:


	do you use time

	delay relays?

	*7^ MODERN

	WAY^«* . .

	COUNT!

	Note these specifications?

	UNION

	DIGITAL

	INDICATOR

	UNION


	MINIATURE RELAYS AC or DC



	Patents

	we work with the

	and "know-how

	^ANCHOR Metal Co., lnc.
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	MID-WEST CONVEYOR CO., INC
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	Transistor Equivalent Circuit
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	FIRST silicon

	transistors

	meeting


	NAVY SPECS

	Circuí CL n (

	NORTHROP

	WHEN THE PILOT CAN'T SEE


	“Volscan” brings

	HIM DOWN . . . SAFELY/ SURELY/

	Mr. Nick M. Pagan, Employment Manager


	ENGINEERS really smarter?

	Vacuum Evaporation of Heavy Metallicsl

	Analysis of BaO Emission

	Miniature Variable Air Capacitors

	aking and Projecting Stereopictures

	C Microammeter Compensator

	eat Transfer in Equipment



	OPPORTUNITIES

	IN DESIGN & ENGINEERING FOR PROJECT OR SYSTEMS ENGINEERS • ELECTRONIC ENGINEERS • DESIGN ENGINEERS ELECTRICAL ENGINEERS • FIELD ENGINEERS
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