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ENIC 
TEMPERATURE STABLE 

DI SCAPS 
... meet your exacting demands 

for ceramic capacitors 

SPECIFICATIONS 
POWER FACTOR: 1.5% Max. @ 1 KC 

(initial) 
POWER FACTOR: 2.5% Max. @ 1 KC (after 

humidity) 
WORKING VOLTAGE: 1000 V.D.C. 
TEST VOLTAGE (FLASH): 2000 V.D.C. 
LEADS: No. 22 tinned copper (.026 dia.) 
INSULATION: Durez phenolic — vacuum 
waxed 

INITIAL LEAKAGE RESISTANCE: Guaranteed 
higher than 7500 megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE: 
Guaranteed higher than 1000 megohms 

CAPACITY TOLERANCE: ±10% ±-20% at 
25 ° C 

RMC uses the General Radio type 716-C 
Capacitance Bridge as the standard of ca-
pacity and power factor for all Hi K mate-
rials. The standard test frequency is 1000 
cycles for all capacity and power factor 
measurements. 

AVERAGE CURVE 
CAPACITY VS. TEMP. 

EXTENDED TEMP. RANGE — 
TYPE it. DISCAPS 

TEMPERATURE °C 

RMC Type JL DISCAPS are en-
gineered for applications requir-
ing a minimum of capacity change 
as temperature varies between 
—60°C and +110°C. Over this 
wide range the capacity change of 
type JL DISCAPS is only ±-7.5% 
of capacity at 25°C. Standard 
working voltage is 1000 V.D.C. 
Type JL DISCAPS offer the 

advantages of longer life, depend-
ability, and lower initial cost. 
Their smaller size and greater 
mechanical strength provide addi-
tional economies on the assembly 
line. These DISCAPS are the 
ideal cost saving replacement for 
paper or general purpose mica 
capacitors. 

RADIO MATERIALS COMPANY 
A DIVISION OF P. R. MALLORY & CO., INC. 

GENERAL OFFICE: 3325 N. California Ave., Chicago 18,111. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 

TYPE JL 
DISCAPS 

... also 

available with 
Fin-Lock leads 
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Handle 

With Care 

• BERNARD F. OSBAHR, Editor 

RECENT newspaper accounts have 
mentioned that a number of or-

ganizations have developed adminis-
trative difficulties with their research 
scientists. We discussed this situation 
with a senior electronic engineer who 
had had personal experience on both 
sides of the fence. We believe the fol-
lowing statement will be of interest to 
all EI readers. 
"When you have been both a re-

search scientist and a research admin-
istrator you realize and admit there are 
several, and often peculiar, admin-
istrative problems in company labo-
ratories. These usually stem from 
`unorthodox' views concerning rules, 
regulations and working conditions. 
The academic background of the scien-
tist, especially if he has been a teacher, 
naturally differs (usually on the 'soft' 
side) from that maintained in the com-
mercial laboratory. The administrator, 
responsible to management for a high 
yield of progress per company research 
dollar, knows this and usually makes 
every effort to keep his men happy. He 
realizes that new concepts and ideas 
spring and grow better in a favorable 
working climate." 

1. Tardiness. The Administrator: 
How can I get my men to report for 
work on time? The Researcher: It is 
easier for me if I arrive 30 minutes 
late for work. Why should I bother 
with a timeclock when I am thinking 
about my problem at all hours at 
home? Suggestion: For the good ex-
ample it sets for workers, everyone 
should be on time. If this is not pos-
sible, certain valued "thinkers," if they 
have so proved themselves, should be 
placed in a definite category with no 
fixed hours. 

2. Sloppy Dress and Habits. The Ad-
ministration: This means more than 
tone of my laboratory, especially to 
visitors and such habits can cause 
trouble to others and loss to the com-
pany. The Researcher: I will wear 
what I like and do just as I have al-
way done. Suggestion: On the golf 
course or at your home tell the sloppy 
one how you feel about it. If it per-
sists try a direct order. For a later 
follow-up, if needed, detail the pretti-
est girl secretary to carry your mes-
sage. 

3. l'rofessional Recognition. The Ad-
ministration: This means more than 
money to many men, but we may have 
to keep research results secret for 
years. The Researcher: Others publish 
why can't I? Suggestion: Support and 
encourage the policy of publication. 
See that your men get all the "breaks." 
But when publication is not possible 
then all you can do is to point out that 
this is due to management considera-
tions or to the Military. 

4. Trips, Leaves of Absence. The 
Administrator: As a reward for good 
work or to secure needed information 
I want my men to attend technical 
meetings, work for advanced degrees, 
travel, etc. However, the resulting 
contacts may lead to them being hired 
by others or becoming dissatisfied. The 
Researcher: I need to hear and discuss 
what others are doing, new ideas, etc. 
Suggestion: Base a decision on the in-
dividual. Have the traveler, upon re-
turn, report informally to his cowork-
ers what he has learned. 

5. Freedom in Research. The Admin-
istrator: Usually the line of research 
is determined by the management's 
needs. A researcher interested in this 
field is selected. Only in pure research 
laboratories, where older, experienced 
scientists are involved can we afford 
completely to give a man his "head." 
The researcher: My assignment is most 
uninteresting. Why won't they let me 
delve into something that will be the 
basis of an IRE paper? Suggestion: A 
trained, observant researcher uncovers 
and reports on many interesting and 
oftentimes profitable "byways" as he 
progresses along the main path of his 
research. If possible, allow him later 
to follow, or supervise, any research 
which is initiated along the "byway" he 
has pointed out. But strong guidance 
should be exerted, if required, to keep 
him on the main path until the end is 
reached. 

6. Access to Labs at All Hours. The 
Administrator: We have to have set 
hours but the inner urge that prompts 
a researcher to return at night to his 
work makes a deep impression on man-
agement. The Researcher: When I get 
interested in a problem hours mean 
nothing. Why can't I get into the lab.? 
Suggestion: As far as feasible keep in-
dividual labs, open at irregular hours. 
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Highlights 
Of This Issue 

High Brightness Radar Indicators page 70 
Conventional CRT's have been acceptable in radar indicators on 
shipboard and ground locations where ambient light conditions are 
controllable. But it's a different story in aircraft cockpits where the 
pattern must be viewed under conditions of bright sunlight. A new 
storage tube licks this problem. 

Planning Dynamic Reliability page 74 
Computing reliability for electronic equipment calls for considerably 
different methods than might be used in other fields. A simple electronic 
part may consist of several materials. Material characteristics vary, 
and the relationship and interaction of materials becomes important. 

Designing Transistorized Video Amplifiers page 79 
A number of problems still stand in the way of developing a tran-
sistorized I -stage video amplifier with characteristics comparable to 
those of a vacuum tube equivalent. However, by using drift transistors a 
3-stage video amp can be designed that more than fufills the video 
requirements of a large picture tube. 

Thermal Stresses in Klystron Windows page 84 

The power output of klystrons is limited by heating of the output cavity 
windows, but the exact cause has not previously been determined. This 
new study evaluates the stresses produced by temperature gradients 
in cylindrical windows caused by dielectric losses and electron bom-
bardment. 

Using Unusual Semiconductors page 90 
A wide range of materials, other than germanium and silicon, can be 
expected to exhibit transistor properties. The materials being investi-
gated will offer advantages in higher temperature of operation, higher 
frequencies, higher power levels, higher voltages and greater ease of 
fabrication. 

Transistorizing a Flip-Flop page 97 
To ease the construction of complex logical equipment, it is to the 
designer's advantage to use basic building block circuits. One such 
block is described here—in a flip-flop—where transistors are allowed 
to switch between saturation, near-zero collector voltage when con-
ducting, and cutoff, a no-current condition. 

The Personal Side of "Re-locating" page 190 
More and more the factor that most influences whether an engineer 
gets into the upper salary brackets is simply: Is he willing to re-locate? 
Much is said about the effect that moving has on the family, and on the 
children; how it upsets the home life, and the psychological effects of 
"tearing up the roots." But too often we are hearing only from the 
disgruntled few. Here is how the "average" family takes to moving. 
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RADARSCOPE  

SOUND TEST CHAMBER 

This new acoustic test chamber under construction at Goodyear 
Aircraft Corp., Litchfield Park, Ariz., will be the free world's largest. 
Sound pressure levels of 150 db in a frequency range of 37.5 to 
10,000 cps will be generated. Output for each octave will be in-
dependently variable over a range of at least 40 db. 

AUTOMATED MEDICINE where a computer would 
digest data on the patient's symptoms and turn up 
the diagnosis of his problems, is just around the cor-
ner. The computer would have the benefit of medical 
science's accumulated knowledge correlating symp-
toms with treatment, providing a much far more 
efficient service than could be contributed by a single 
physician. 

"EXPLODING WIRE" PHENOMENA is being inves-
tigated as a new approach to spacecraft propulsion 
and possibly to control nuclear fusion. When enor-
mous currents are discharged thru tiny wires, the 
wires vaporize into plasma 50,000°K. It is believed 
that this plasma could be directed by an external 
magnetic field to produce thrust. 

AIR TRAFFIC IN 1980 was crystal-balled by Vernon 

I. Weihe of General Precision Equipment Corp. at 
the World Congress of Flight. Among his predictions 
—transport planes traveling three times the speed of 
sound; all weather jet cabin scooters and easily 
maneuvered family planes that would give the auto-
mobile the greatest challenge yet. Aircraft telephone 
that will contact any other subscriber on land, sea or 
aloft. 

4 

HELP WANTED ADVERTISING, riding the crest 
of the boom, shot up 40% over the same period a 
year ago. Largest increases are in Los Angeles, San 
Francisco, Denver, Miami, Chicago, St. Louis, Hous-
ton and Milwaukee. 

EXPECT STRONG MEASURES to be taken to mini-
mize the pinch being felt by foreign products. Each 
week brings news of additional quality products 
either hitting the U. S. market or edging out Amer-
ican products abroad. For over a year now the elec-
trical power generating industry has been up-in-arms 
over Federal Government purchases of heavy elec-
trical equipment abroad. Industry spokesmen point 
out that this growing dependence on foreign sources 
threatens our ability to maintain adequate supply of 
electric power in time of national emergency. Elec-
tronics is now feeling the pinch, too. Just last month 
a St. Louis TV station accepted delivery of a com-
plete antenna from Siemens Halske in Germany. The 
semiconductor industry is more than a little con-
cerned over the potential flood of cheap transistors 
from Japan. None of this would be so serious were 
American manufacturers able to compete equitably 
in foreign markets. But with the formation of the 
European Common Market, it seems apparent that 
only those American manufacturers with plants 
overseas will be able to meet the competition from 
the foreign cheap labor organizations. 

AIDING THE BLIND 

The Braille printing plate held by Dr. Joseph Flanagan of IBM's 
Mathematics and Applications Dept. was produced electronically 
by the 704 in the background. The computer will translata an 
entire 300-page book in an hour; human translator takes 6 days. 



Analyzing current developments and trends throughout the electronic 

industries that will shape tomorrow's research, manufacturing and operation 

RESEARCH AND DEVELOPMENT and procure-
ment are slated to receive $17.1 billion of the $40.8 
billion defense appropriations which the President 
has requested for fiscal 1960. This is nearly $4 billion 
more than the sum appropriated for R & D and pro-

curement in fiscal 1958. 

THE JAPANESE COMPUTER INDUSTRY is poised, 
ready to swing into high gear, as soon as the prob-
lems of licensing can be unraveled. While a good deal 
of research is going on and a number of sophisticated 
computers have been designed and built by Japanese 
engineers, industry-wide development is still hanging 
on the arrangements that must be made with IBM 
and Remington Rand Corp. Nearly 400 electronic 
computers have already been imported into Japan 
from the U. S. and great pressure is being applied to 
bring domestic production up to a level that will 
satisfy the demands. A measure of the potential that 
is building up is the fact that the Japanese electronic 
computer manufacturers even at this point are look-
ing to the possibilities of exporting electronic com-

puters. 

NEW ARRANGEMENT between International Re-
sistance Co. and Chicago Telephone Supply could set 
a pattern. IRC, whose distribution channels for re-
placement parts are among the finest, becomes dis-
tributor for CTS potentiometers, gives up its own 
never-too-profitable pot manufacturing end. CTS, 
who sold only to new equipment mfrs previously, now 
gets crack at the big replacement field. And IRC li-
censees overseas get manufacturing rights to the 
complete line of CTS quality pots. Both firms greatly 
expand their potential, but give up no control. 

BROADCASTING 

THE FCC has opened the doors to discussion of the 
problems of FM stereo multiplexing. A raft of prob-
lems are being debated back and forth by the FM 
functional music broadcasters and the stero purists. 
The functional music group wants the FCC to ap-
prove "wide band" FM stereo systems with full fre-
quency range on both main carrier and subcarrier. 
The purists want two subcarriers—one for the sec-
ond channel of stereo, the other for functional music 
—in addition to the main carrier. This arrangement 
would deprive the stereo subcarrier of some fre-
quency response. One of the interesting sidelights is 
whether portions of the FM spectrum can be set 
aside as a "subscription radio" service. A number of 
functional music broadcasters would like to see 
stereo FM set up as a subsidiary communications 
service, to be sold on subscription basis to home 
listeners. 

THE WORLD CONGRESS OF FLIGHT, whatever its 
success as an air show, was pretty much a waste of 
time for the 200-odd industrial exhibitors who turned 
out. Engineers, scientists and production people were 
conspicuously absent. There was a tacit understand-
ing that this was to be the U. S. counterpart of 
Britain's Farnborough meet, where industrial ex-
hibits are very much a part of the proceedings, but 
no audience for this type display showed up. If this 
affair is to become truly an aviation industry show 
earnest attempts will have to be made to attract en-

gineers. 

A NEW APPLICATION of electronics to education 
has been devised by Engineering Dept. of Penn State 
University, under a grant from Westinghouse Elec-
tric Corp. The "Motivation and Response Indicator 
(MARI)," reports whether students' answers are 
right or wrong and the percentage of students that 
are answering correctly. The device consists of an 
instructor's station and small individual stations for 
each student. The instructor poses a question that 
has one or two alternative answers, then feeds the 
correct answer into the system. When the student 
presses one of two buttons, he learns immediately 
whether he was right or wrong. At the same time the 
instructor can tell which students answer the ques-
tion correctly and the percentage of students an-
swering correctly. 

"BIG PIPE" 
This huge waveguide complex constructed at Airtron Inc. was so 
huge it grew out of the shop into the parking lot. Part of an ad-
vanced search and track system it is called a "Power Multiplier 
Resonant Ring.'' Driven by a high power source it will generate 
the highest power ever used at this frequency. 
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SPRAGUE® RELIABILITY 
in these two dependable 
wirewound resistors 

MINIATURE 

VITREOUS-ENAMEL POWER RESISTORS 

Sprague's new improved construction gives even 
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors. 
A look at the small actual sizes illustrated, em-

phasizes how ideal they are for use in miniature 

electronic equipment with either conventional wir-
ing or printed wiring boards. 

Get complete data on these dependable minified 
resistors, write for Engineering Bulletin 7410. 

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to 
218 watts are available in Sprague's famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors. Ideal for use in radio transmitters, 
electronic and industrial equipment, etc. For com-
plete data, send for Engineering Bulletin 7400A. 

NEW SMALLER SIZE 

KOSION0 
INSULATED-SHELL POWER RESISTORS 

New Koolohm construction features include welded 
leads and winding terminations—Ceron ceramic-

insulated resistance wire, wound on special ceramic 
core—multi-layer non-inductive windings or high 
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value. 

You can depend upon them to carry maxh?uinz 
rated load for any given physical size. 

Send for Engineering Bulletin 7300 for complete 
technical data. 

SPRAGUE ELECTRIC COMPANY 
233 MARSHALL STREET . NORTH ADAMS, MASS. 

SPRAGUE® 
THE MARK . OF RELIABILITY 

SPRAGUE COMPONENTS: RESISTORS • CAPACITORS e MAGNETIC COMPONENTS e TRANSISTORS 

INTERFERENCE FILTERS • PULSE NETWORKS • HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS 

6 Circle 3 on Inquiry Card 
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As We Go To Press  
New Radar Tube Shows 
Only Moving Targets 
A new electronic storage tube for 

radar virtually eliminates signals 
from stationary objects such as 
buildings, mountains, and other 
ground obstructions has been de-
veloped for the Signal Corps by 
IT & T Corp. in conjunction with 
USASRDL, Fort Monmouth, N. J. 

Only the moving target signal is 
passed by this "barrier grid storage 
tube" eliminating the ground clut-
ter within the tube. 
The tube will also strengthen dis-

tant or faint target signals by an 
integrating process that makes 
them visible above background 
noise which normally makes a weak 
signal undetectable. 

These capabilities should make 
the tube useful in infrared detec-
tion systems and lead to important 
advances in missile and aircraft de-
fense systems. 

Because the tube can accurately 
store and read a large amount of 
information in binary digital form 
at very high speed, it may be used 
in automatic telephone switching 
systems and electronic computers 
as a temporary store. 
The tube's high resolution, per-

mitting a large storage capacity, 
results from its unique design. 
The storage element consists of 

a curved metal ceramic-coated 
bowl, the barrier grid being formed 
into the bowl and fused to the stor-
age surface. The novel tube design 
permits high resolution with little 
shading signal over the storage sur-
face. The fuzed structures result 
in a high degree of ruggedness per-
mitting more widespread applica-
tion. 

Thompson Ramo Wooldridge RW-300 com-
puter, foreground, controls refinery operation. 

Computer Takes Over 
Refinery Operation 
The first industrial process ever 

to be controlled by an electronic 
brain has just gone on stream at 
Port Arthur, Texas. 
With no more indication than a 

steady glow of indicator lights and 
hum of electronic parts, a Thomp-
son Ramo Wooldridge RW-300 dig-
ital computer took over control of 
the processing on a nearly $4-
million refining unit at Texaco's 
huge Port Arthur refinery. 

This is the first time in the his-
tory of automation that the so-
called "loop" of computer control 
has ever been closed on a full-scale 
plant operation. 

While carrying out its complex 
control program—gathering infor-
mation from 110 sources and con-
trolling 16 different streams, pres-
sures, and temperatures in nearly 
every combination — the computer 
also checks the accuracy of its in-
formation, watches its own per-
formances, types out what it is do-
ing, and sounds an alarm if any 
part of the system shows signs of 
impending danger or failure. 

Tube Mfrs. Organize 
Information Council 
An Electron Tube Information 

Council has been formed by eight 
of the nation's leading receiving 
tube manufacturers. 
Comprising representatives of 

CBS-Hytron, General Electric Co., 
Philco Corp., Radio Corporation of 
America, Raytheon Manufacturing 
Co., Sylvania Electric Products 
Inc., Tung-Sol Electric Inc., and 
Westinghouse Electric Corp., the 
new ad hoc group has these objec-
tives. 

1. "To promote the use of tubes 
in those electronic applications 
where they offer superior proper-
ties." 

2. "To emphasize the engineering 
factors involved in the selection of 
alternative electron valve-type de-
vices." 

3. "To focus attention on new 
trends and developments in tube 
technology." 

Elliott Named EIA 
Small Business Chief 
Chairman of EIA's newly estab-

lished Small Business Committee 
is Joseph B. Elliott, Pres. of Tele-
Dynamics, Inc. 

Authorization of the 11-member 
group was approved last December. 
The Committee provides a vehicle 
for small EIA electronic manufac-
turers to review and act upon 
"small business" problems, particu-
larly in the military procurement 
field. 

More News 

On Page 8 

NEW SETS FEATURE SERVICING CONVENIENCE 

In RCA's new porta-
ble TV sets compo-
nents are identified 
by number on one 
side, and the circuit 
is printed on the 
other. The chassis is 
designed so that work 
can be done on this 
side without com-
pletely removing the 
kinescope. 
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As We Go To Press ...  

ELECTRONIC SHORTS 
A charter for the newly established Office of the Director of Defense 

Research and Engineering, transferring to this Office the personnel and 
functions of the former Office of the Assistant Secretary of Defense 
(Research and Engineering), has been issued. The transfer also includes 
the administrative direction of the Weapons System Evaluation Group. 

Dun & Bradstreet, Inc., now has the first coast-to-coast private wire 
communication system in the United States to carry credit and business 
information. This wire network, which is leased from the Western Union 
Telegraph Company, extends for 16,000 miles and connects 79 of the 142 
offices of the credit agency. 

The moon will be used to link Washington, D. C. and Pearl Harbor in 
a new communication system. Over a year ago the Navy demonstrated 
that such a means of communication is feasible. One reason for con-
sidering the moon as a replacement for the ionosphere is that the latter 
is subject to changing properties from sun spots, whereas the moon's 
properties are stable. 

A mobile microwave telephone and telegraph communication system 
which will cost over $3 1/4 -million has been ordered from Marconi's Wire-
less Telegraph Co., Ltd., of Chelmsford, England, by the United States 
Government. The system will link many of the USAF bases in the United 
Kingdom. The mobile stations will be self-contained with all the neces-
sary equipment including their own power supply. Mobility will permit 
the units to be deployed individually or collectively. 

Patent rights to the MASER have been turned over to Research Corp., 
a non-profit foundation whose total income is distributed among educa-
tional institutions for support of fundamental research, by Dr. Charles H. 
Townes, its developer, Professor of Physics at Columbia. The patent rights 
cover a variety of existent MASERS as well as those that are proposed 
or are now being constructed. 

/ A three positioned toggle switch is the nucleus of a new type of flight 
control mode selector and display for supersonic and future outer space 
flight. The selector was designed and developed by GE's Light Military 
Electronics Equipment Dept. During a stress period, extreme gravita-
tional pull or complete weightlessness, the pilot may change operational 
modes by simply flicking the switch. The three positions are for off, 
selection display, and action. 

The Dept. of the Army has developed a radio transmitter the size of 
a pencil eraser. It is used in ballistic studies. The device determines 
temperature of an artillery shell while in flight and instantaneously 
radios the information back to ground receivers. The device, developed 
by the Diamond Ordnance Fuze Laboratories, received a national award 
for achievement in the field of miniaturization. 

Ten Ohio University students, directed by Dr. John D. Kraus, are 
constructing a unique radio telescope which will permit them to map 
the radio sky at a minimum cost, under a National Science Foundation 
grant. It consists of a fixed parabolic antenna 360 ft. long by 70 ft. 
wide, a flat tiltable reflector 360 ft. long by 100 ft. high, and associated 
radio receiving equipment. The students worked part-time during the 
school year and full-time in the summer. 

Republic Aviation Corp. reports that more than 50,000 items, from 
washers to diapers and from aluminum sheet to fire control systems, 
were purchased from 3,450 firms to support production of the USAF's 
F-105 fighter-bomber. The diapers are used to polish the cockpit can-
opies on the big jet. Small businesses, employing less than 500, totaled 
2,670. 

Misleading advertising as to the effectiveness and efficiency of mail-
order crystal radio sets for use in civil defense alert emergencies have 
seriously increased recently. These devices, rightfully belonging in the 
toy class, are heralded as having hi-fi clarity or of utilizing the same 
electronic and engineering principles employed by the Army and Navy 
on radar and sonar equipment. 

NBS Frequencies 
Are Off—by 3x10 —9 

A difference of three ten-bil-
lionths in frequencies between two 
cesium-beam atomIc standards, al-
though separated by half a conti-
nent, has been detected by the 
radio broadcast section, Radio 
Standards Division of Boulder 
Labs., N. S. 

The accomplishment is unique in 
that high frequency radio signals 
provided the medium by which the 
error was detected. A. H. Morgan, 
chief of the section, believes this is 
the first time such a high degree 
of accuracy in frequency measure-
ment has been obtained by use of 
high frequency radio signals. Sim-
ilar accuracy has been recorded in 
low frequency ranges, but low fre-
quency signals have considerably 
greater stability than those in the 
high frequency range. 
Had the difference remained un-

detected and had each of the two 
atomic standards, one located at 
Boulder Laboratories and the 
other at radio station WWV, Belts-
ville, Md., been made to operate 
regular clocks with a variance of 
three parts in ten billion, they 
would have registered a time dif-
ference of only 3 secs at the end 
of 300 years. 
The trouble was traced to a de-

fective beam tube in the Maryland 
equipment. 

Ridenour Joins E1A 
Board of Directors 
Dr. Louis N. Ridenour, vice 

president and general manager of 
Lockheed Aircraft Corp.'s newly 
formed Electronics and Avionics 
Division, was elected a member of 
the EIA Board of Directors. 

Also, Major. Gen. W. Preston 
Corderman (USA-ret), vice presi-
dent of Litton Industries, was 
elected to the Association's Mili-
tary Products Division Executive 
Committee, succeeding Charles B. 
Thornton, president of Litton In-
dustries. 

At the same time, Norman A. 
Triplett, vice president, Triplett 
Electrical Instrument Co., was 
elected one of EIA's two represen-
tatives to the Electronic Industry 
Show Corp., succeeding Parts Di-
vision Chairman William S. Par-
sons, of Centralab, a division of 
Globe-Union, Inc., of Milwaukee. 
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Technological Competition 

Continual demands are being made for more effec-
tive—and more complex electronic weapons 
systems. These demands have multiplied the prob-
lems of reliability to a point where some scientists 
have resorted to mystical methods to "hex" com-
petitive systems—even to the point of sticking pins 
in voodoo dolls. 

With Hughes systems and components you 
have no such reliability problems. Hughes "hard-
ware" is backed by the brain power of over 5000 
reliability-oriented Hughes engineers and scien-
tists—who have designed and developed well over 
two billion dollars worth of reliable electronic sys-
tems and components. When you specify HUGHES 
you insure against breakdowns—even under the 
most severe environmental conditions. 

On the three following pages you'll find specific 
examples of Hughes reliable components — semi-
conductor devices, TONOTRON" Storage Tubes, and 
MEMO-SCOPE€ recorders. 

In addition to these, other Hughes Products 
devices which offer you this "built-in" reliability 
include : precision crystal filters for selective tuning 
...rotary switches... thermal relays... mEMOTRONe 
and TYPOTRON9 storage tubes...microwave tubes... 
diodes, transistors and rectifiers...and industrial 
systems which operate a complete and integrated 
line of machine tools. 
*Trademark of II.A.C. 

For additional information regarding any compo-
nent or system please write: Hughes Products, 
Marketing Dept., International Airport Station, 
Los Angeles 45, California. 

Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 

0 1959. HUGHES AIRCRAFT COMPANY 

SEMICONDUCTOR DEVICES • STORAGE AND MICROWAVE TUBES • CRYSTAL FILTERS • OSCILLOSCOPES • RELAYS • SWITCHES • INDUSTRIAL CONTROL SYSTEMS 
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ZENER DIODES IN A PROVEN GLASS PACKAGE 
Now you can get high-performance voltage-regulator 
diodes in the famous, hermetically-sealed Hughes glass 
envelope. These diodes have an outstanding characteristic: 
sharp regulation of reverse voltage. This means that you 
can use them—with confidence—in clipping, clamping, 
coupling, and compensation circuits to obtain dependable 

voltage regulation. In addition, they retain this stability. 
together with low dynamic resistance, throughout a wide 
range of operating temperatures. 

CHARACTERISTICS 

Nominal Voltage: 2 volts to 30 volts 

Power Dissipation: 250 milliwatts 

Maximum Dynamic Resistance: 10 to 75 ohms 

Operating Temperature Range: —65° to 175° C. 

Dimensions, Diode Glass Body: Maximum Length: 0.265" max. 

Maximum Diameter: 0.105" max. 

To obtain your copy of specifications covering the family of more than a dozen types of Hughes Silicon Voltage-Regulator 
Diodes, please write: Hughes Products, Senziconductor Division, Marketing Department, PO. Box 278, Newport Beach, California. 

Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 

©1959. HOOPES AIRCRAFT COMPANY 
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taking "whether" out of the weather 
With the Hughes TONOTRON * tube in your airborne 
weather radar system you can provide smoother, more 
dependable air miles. 

Ideally suited to weather radar, the Hughes TONOTRON 
tube gives you: 
Full Gray Scale —Seven different shades of gray. 

High Picture Brightness—In excess of 1500 foot-lam-
berts with full half-tone range. Even in full sunlight no 
viewing hood is required—thereby providing maximum 
safety. 
Controllable Persistence —Gives you flexibility in ana-
lyzing the complete weather problem. 

These same characteristics make the Hughes TONOTRON 
tube equally adaptable to many other military, scien-
tific and commercial applications, such as: sector 
scanning, ground mapping, "B" scan radar, oscillog-
raphy, armament control radar, optical projection 
systems and miniature radar indicators. TONOTRON 
tubes are available in a range of sizes.., from 3 inches 
to 21 inches in diameter. 

You can obtain additional information concerning 

Hughes Tonotron tubes by simply writing: Hughes 

Products, Electron Tube Sales, International Airport 

Station, Los Angeles 45, California. 

*TRADE- MARK OF H. A. C. 

Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 

 -J 
0 1959, HUGHES AIRCRAFT COMPANY 
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Trace Retention with MEMO-SCOPE recorder. Application No. 1 

SHOCK 
TEST 

PROBLEMS 
SOLVED 

Now with the Hughes MEMO-SCOPEe oscilloscopic recorder 
you can instantly freeze wave forms which record shock 
and other environmental tests. In association with the Hyge 
Shock Test Unit, manufactured by Consolidated Electrody-
namics, you can produce predictable, repeatable accelera-
tion shock thrusts. The information can be stored on the 
face of the MEMO-SCOPE recorder for hours — or even days 
if necessary — until intentionally erased. Successive wave 
forms may be written above, below or directly over the 

Many unique problems have been solved with the MEMO-SCOPE 
recorder through trace retention. Refer your problems to us 
by writing: Hughes MEMO-SCOPE recorder, Hughes Products, 
International Airport Station, Los Angeles 45, California. 

original information. This ability to freeze transients for 
study saves you time and money in transient analysis. 

In addition to physical testing (shock, stress, and strain) 
the MEMO-SCOPE recorder makes it possible for you to solve 
problems associated with: 
• Ultrasonic flaw testing • Transducer testing 
• Drift measurements • XY plotters 
• Ballistics, explosives research • Medical diagnosis problems 
• Switch, relay contact studies • Trouble shooting 

SPECIFICATIONS: 

Sweep Speed for Storage: 10 microseconds per division (0.331. 
Frequency Response: DC to 250 KC down 3 db. 

Sensitivity: 10 millivolts to 50 volts per division or with optional high 
sensitivity preamplifier 1 millivolt to 50 volts per division. 

Creating a new world with ELECTROkCS 

HUGHES PRODUCTS 

1959 HUGHES AIRCRAFT COMPANY 

SEMICONDUCTOR DEVICES • STORAGE AND MICROWAVE TUBES • CRYSTAL F.LTERS • OSCILLOSCOPES • RELAYS • SWITCHES • INDUSTRIAL CONTROL SYSTEMS 
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Coming Events 
A listing of meetings, conferences, shows, etc., occurring 

during the period May-August that are of special 

interest to electronic engineers 

May 3-7: 115th National Meeting, The 
Electrochemical Society, AFOSR/ 
Chem. Div.; Sheraton Hotel, Phila-
delphia, Pa. 

\I ay 4-5: Maint. & Plant Engineering 
Conf., .ASME; Edgewater Beach, 
Chicago, Ill. 

May 4-6: Nat'l Aeronautical Elec-
tronics Conf. (NAECON), IRE, 
Dayton Section, IAS; Dayton-Bilt-
more, Dayton, Ohio. 

May 4-7: 5th Annual Flight Test In-
strumentation Symp., ISA; Seattle, 
Wash. 

May 4-8: 85th Semiannual Cony. & 
Intn'l Equipment Exh., SMPTE; 
Fontainebleau Hotel, Miami Beach, 
Fla. 

May 5-7: 7th Nat'l Conf. on Electro-
magnetic Relays, National Assoc. of 
Relay !Mfg., Oklahoma State Univ.; 
Oklahoma State Univ. Campus, 
Stillwater, Okla. 

May 5-7: URSI Spring Meeting, 
URSI, IRE. 

May 6-8: 7th Regional Tech. Conf. & 
Trade Show, IRE; Univ. of New 
Mexico, Albuquerque, New Mexico. 

May 6-8: Electronic Components Con-
ference, WCEMA, IRE, EIA, AIEE; 
Benjamin Franklin Hotel, Phila., 
Pa. 

May 7: Plastics in the Metals Indus-
try Conf., Society of Plastics En-
gineers; Pen-Sheraton Hotel, Pitts-
burgh, Pa. 

May 7: Conference on Corrosion In-
hibitors, Armour Research Founda-
tion; Chicago, Ill. 

May 11-13: Joint Conf. on Automatic 
Techniques, IRE, AIEE, ASME; 
Pick-Congress Hotel, Chicago, Ill. 

Abbreviations 

ACM: Association for Computing Machinery 

AFOSR: Air Force Office of Scientific Re-
search 

AIEE: American Inst. of Electrical Engrs. 
AIME: American Institute of Mining & Metal-

lurgical Engineers 
ASME: American Society for Mechanical En-

gineers 
ASTM: American Society for Testing Mate-

,'al 
IR: International Radio Consultative Com-
mittee 

El A: Electronic Industries Assoc. 
IAS: Institute of Aeronautical Sciences 

IRE: Institute of Radio Engineers 
ISA: Instrument Society of America 
ONR: Office of Naval Research 
SAE: Society of Aeronautical Engineers 
SMPTE: Society of Motion Picture & 

Engineers 
SPI: Society of Plastics Industry 
WCEMA: West Coast Electronic Manufactur-

ers Assoc. 

May 11-12: Symp. on Radar Return, 
Naval Ordnance Test Station, China 
Lake, Calif.; at Univ. of New Mex-
ico, Albuquerque, New Mexico. 

May 11-13: PGMTT National Sym-
posium, IRE (PGMTT); Boston, 
Mass. 

May 11-13: Nat'l Power Instrumenta-
tion Symp, ISA; Kansas City, Mo. 

May 12-14: Production Engineering 
Conf., ASME; Statler-Hilton Ho-
tel, Detroit, Mich. 

May 14-16: Spring Meeting, Acousti-
cal Society of America, Ottawa, 

Canada. 
May 18-20: Electronic Parts Distrib-

utors Show, Assoc. of Electronic 
Parts & Equipment Mfg.; Conrad 
Hilton Hotel, Chicago, Ill. 

May 17-19: 5th Nat'l Symp. on In-
strumental Methods of Analysis, 
ISA; Shamrock-Hilton Hotel, Hous-
ton, Texas. 

May 19-21: Middle Eastern District 
Meeting, AIEE; Lord Baltimore 
Hotel, Baltimore, Md. 

May 20-22: Annual Convention, EIA; 
Sheraton Hotel, Chicago, Ill. 

May 21-27: International Cony. on 
Transistors & Associated Semicon-
ductor Devices, British Institute of 
Electrical Engineers; Savoy Place, 
London. 

TV 

May 22: Plastics in Electrical Insula-
tion Conf., SPE; Fort Wayne, Ind. 

May 24-27: 51st Annual Convention, 
National Assoc. of Electrical Dis-
tributors; Hotel Conrad Hilton, 
Chicago, Ill. 

May 25-27: National Teiemetering 
Conf., IAS, ISA, ARS, AIEE; Cos-
mopolitan Hotel, Denver, Col. 

May 25-27: National Space Age In-
dustry Exposition; National Rocket 
Club, Sheraton-Park Hotel, Wash-
ington, D. C. 

May 25-27: Meeting, American Rocket 
Society; Denver, Colo. 

May 25-27: 13th Annual Convention, 
American Society for Quality Con-
trol; Hotel Cleveland, Cleveland, 
Ohio. 

May 25-28: Design Engineering Conf., 
ASME; Convention Hall, Phila., Pa. 

May 25-29: Symposium on Neuronal 
Inhibition, AFOSR / Aeromedical 
Div., City of Hope Medical Center, 
Univ. of California; at Duarte, Cal. 

May 26-28: Annual Convention, Amer-
ican Public Power Assoc.; Olympic 
Hotel, Seattle, Wash. 

June 3-5: Annual Convention 8z Exh., 
Armed Forces Communications & 
Electronics Assoc.; Sheraton Park 
Hotel, Washington, D. C. 

June 9-11: 8th Annual Convention, 
National Community TV Assoc.; 
Mayflower Hotel, Washington, D. C. 

June 13-23: 1st International Conf. on 
Information Processing, UNESCO, 
U.S. Committee, IRE, AIEE, Assoc. 
for Computing Machinery; Paris. 
France. 

June 17-20: Annual Meeting, Na-
tional Society of Professional En-
gineers; Commodore Hotel, New 
York, N. Y. 

June 20-22: National Convention, 
American Radio Relay League; Gal-
veston, Texas. 

June 21-26: Annual Meeting, Amer-
ican Society for Testing Materials; 
Chalfonte-Haddon Hall, Atlantic 
City, N. J. 

June 29-July 1: 3rd National Cony. 
on Military Electronics, IRE; She: - 
aton Park Hotel, Washington, D. C. 

August 3-6: 25th Annual Convention, 
Associated Police Communications 
Officers; Shirley Savoy Hotel, Den-
ver, Colo. 

August 17: 1st National Ultrasonics 
Symposium, IRE; Stanford Univ., 
Stanford, Calif. 

August 18-21: WESCON, IRE, West 
Coss t Electronic Manufacturers 
Assoc.; Cow Palace, San Francisco, 

Calif. 
August 20-24: Annual Convention, 
National Alliance of TV & Elec-
tronic Service Assoc's; Congress 
Hotel, Chicago, Ill. 

SOME HIGHLILGHTS OF 1959 

Aug. 18-21: WESCON, West Coast 
Electronic Mfgs. Assoc. & 7th 
Region IRE; San Francisco, Calif. 

Oct. 12-14: Nat'l Electronics Conf., 
IRE, AIEE, EIA, SMPTE; Hotel 
Sherman, Chicago, Ill. 

Nov. 9-11: Radio Fall Meeting. IRE, 
EIA; Syracuse, N. Y. 

Nov. 10-12, 1959: 12th Annual Conf. 
on Electrical Techniques in Medi-
cine & Biology, IRE, AIEE, ISA; 
Sheraton Hotel, Phila., Pa. 

Nov. 16-18: JEDEC General Council: 
Bellevue - Stratford Hotel, Phila., 
Penna. 

Nov. 30-Dec. 1: Eastern Joint Com-
puter Conf., IRE (PGEC), AIEE, 
ACM; Hotel Statler, Boston, Mass. 

1 3 
ELECTRONIC INDUSTRIES • May 1959 



Clevite offers new types with improved reliability 
and power handling capacity. 

EIA REGISTERED TYPES WITH: 

• Improved seal for long life. 

• Saturation voltage less than 1 Volt 
at increased maximum rated current of 15 amperes. 

• Average thermal resistance 0.7°C per watt. 

• Current gain controls: 60-150 at 5 amperes. 

• 100% test for resistance to transient burn out. 

• Either standard pins or solder lugs. 

CLEVITE 
TRANSISTOR PRODUCTS {241 Crescent St.,Waltham 54, Mass. TWinbrook 4-9330 I 

A DIVISION OF 

CLEVITE 

TECHNICAL DATA 

Typical Electrical Characteristics at 25°C 

2N1147 Series has solder lugs 
2N1146 Series has standard pins 

2N1147 
2N1146 

2N1147A 
2N1146A 

2N1147B 
2N1146B 

2N1147C 
2N1146C 

Collector to Emitter Voltage 
Shorted Base (IC = 1 amp) 30V 

(Min) 
40V 
(Min) 

60V 
(Min) 

75V 
(Min) 

Saturation Voltage 
(IC = 15 amps) 

1.0V 
(Max) 

1.0V 
(Max) 

1.0V 
(Max) 

J.OV 
(Max) 

DC Current Gain 
(IC = 5 amps) 60-150 60-150 60-150 

, 

60-150 
DC Current Gain 

(IC = 15 amps) 35 35 35 35 
Absolute Maximum Ratings 

Collector.Current 
Collector to Base Voltage 
Collector to Emitter Voltage 
Power Dissipation at 70°C 
Case Temperature 

Junction Temperature 

15 amps 
40V 
40V 

25W 
95°C 

15 amps 
60V 
60V 

25W 
95°C 

15 amps 
80V 
80V 

25W 
95°C 

15 amps 
100V 
100V 

25W 
95°C 

3THEIt CLEVITE DIVISIONS: 

Cleveland Graphite Bronze • Brush Instruments 

Clevite Electronic Components • Clevite Harris Products 

Clevite Ltd • Clevite Ordnance • Clevite Research Center 

Intermetall G.m.b.H. • Texas Division 
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—A-MP Molded Edge Connector affords 
a solderless, reliable multi-circuit con-
nection on printed circuit board edges. 

—AMPin split tip firmly holds pin in 
board during solder dipping, assures 
good capillary flow. AMPin attaches to 
your leads with high speed AMP tooling. 

C —AMP-edge fits edge slotted boards 
giving high conductivity without scoring 
paths. Low cost board edge connectons. 

—A-MP Component Tips crimp to com-
ponent leads for firm mounting during 
solder dip. Permit stacking of units, pro-
tect semi-conductor leads from heat. 

—AMP-lok—economical multiple quick 
connect/disconnect of harness to board. 

—A-MP Printed Circuit Connector, for 
gruelling aircraft environments, is sealed 
against moisture and arcing, attaches 
with right angle pins to circuit board 
edge. Dual leads for each contact-

DID YOU SAY 
PRINTED 
CIRCUITS 

No matter how you approach printed circuit problems—with single or 
multiple connector units, with board-edge or face attachments, with or without 
solder dipping, with or without eyeletting—AMP has just the product you'll 
need for low-cost top reliability. 

Production and assembly speeds are miles ahead of most other techniques. 
Versatility is unbeatable, permitting A-MP products to be used on different 
applications and in combination with each other. 

For complete information on electrical characteristics, application methods 
and other specifications, send for our new Printed Circuit Applications Catalog. 

AMP INGt_,1 tPORATED 
GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 
A-MP products and engineering assistance are available through subsidiary companies in: Canada • England • France • Holland • Japan 
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SMALL! 

DELCO TRANSISTOR 

Designed 
for use 

where space 
and weight 

are 
restricting 

factors 

Collector Diode Voltage 

crnirrer Lnoae voltage ILI! 

volts 

Collector Current 1.5 
Amperes 

Junction Temperature 95oc 

TYPICAL CHARACTERISTICS (25'C) 

Typ. Collector Diode Current lcc, 
V cb= 40 volts 50µ 

Current Gain 
(ve,= —2 volts, lc=100 Ma) 70 

Current Gain 
(Voc= —2 volts, 1,= 1/2A) 30 

Saturation Resistance 0.3 
ohms 

Cutoff Frequency (Common Emitter) 17 
kc 

Thermal Resistance 12° 
C/Watt 

The 2N1172 is a medium power 

transistor offering dependable operation 

in a new range of applications where 

space and weight have been a problem. 

It's a mighty mite with more punch 

in a smaller package. The 2N1172, 

excellent for output use or as a driver 

for a very high power transistor, has 

already proved especially effective in 

DC amplifiers, voltage regulators, and as 

a driver for a high power stage in servo 

or other amplifiers. 

This PNP germanium transistor is 

housed in a modified version of the 

JEDEC 30 package with a diamond 

shaped base for improved thermal 

conduction. It dissipates up to 2 watts 

at a mounting base temperature of 70 

degrees centigrade. Available now in 

volume production — write today 

for complete engineering data. 

DELCO RADIO 
Division of General Motors 

Kokomo, Indiana 

BRANCH OFFICES 

Newark, New Jersey 
1180 Raymond Boulevard 
Tel: Mitchell 2-6165 

Santa Monica, California 
726 Santa Monica Boulevard 
Tel: Exbrook 3-1465 
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SMALL APPETITE 
NOISE SOURCES 

service-proved and available now 

Until recently signal simulators for monitoring radar receivers 
or microwave relays were of two types. One was a big and 
heavy ampere eater with cumbersome auxiliary equipment; 
and the other was a sensitive though delicate instrument 

suitable only for the laboratory. 
We call your attention now to the Litton 2000 series of 

miniature gas noise sources. The Litton 2000 for waveguide 
use is pictured above. It has a first cousin, the Litton 2007 
designed for coaxial cable use. We call your attention because 

most tubes in this series are now in production and we suspect 
there are frustrated design engineers who will receive this 

announcement with keen interest. 
Our gas noise sources may properly be called miniature. 

They require only inches of space, smaller, lighter auxiliary 

equipment, and small voltages and currents. Around 500 
volts fires them; 100 milliamperes maintains them. These 
characteristics, plus others, have caused them to find numer-
ous applications: for in-flight calibration and test of aircraft 

• 

microwave receivers; as automatic watchdogs on airborne 

radar systems; and in other systems which require various 

immunities to vibration, shock, humidity, and temperature 

cycling. 
The Litton family of miniature gas noise sources, like all 

Electron Tube Division products, was designed to solve 

specific end item functions. We have found that this philos-

ophy contributes to consistent reliability: tubes do their jobs 
more efficiently, for longer periods of time, and at lower overall 

cost to the buyer. Other advantages also result. For example, 

these noise sources require no ageing-in and the L-2000 is 
replaceable in the field without changing the mount. 

Specific frequency ranges in L, S, C, X and K bands are 

covered. If you are concerned with radar transmission, or 

with microwave data links of any kind, we'll gladly send you 

more information. Write to Litton Industries Electron Tube 

Division, Office E13, 960 Industrial Road, San Carlos, Calif. 

LITTON INDUSTRIES E 
MAGNETRONS • GAS DISCHARGE TUBES • CARCINOTRONS • TRAVELING WAVE TUBES 

KLYSTRONS • BACKWARD WAVE OSCILLATORS • NOISE SOURCES • DISPLAY TUBES 

lectron Tube Division 



Electronic Industries International 
American Mfrs. Line Up 

For Moscow Exhibition 

Electronic manufacturers are most 
prominent among the U. S. firms 
lining up to display their products at 
the $3,600,000 American National 
Exhibition schedule to open on July 4 
in Sokolniki Park in Moscow. 

One of the highlights will be an ex-
hibition by the Institute of High Fi-
delity Manufacturers of stereophonic 
high fidelity sound. The exhibit will 
have its own fan-shaped glass, steel 
and aluminum pavilion. 

Philco will be exhibiting 2 TV re-
ceivers, a washer-dryer and a room 
air conditioner. 

RCA will provide a complete TV 
studio, and 8 hours daily of color TV 
programming. Show visitors will be 
invited to see themselves on color TV. 

Norway to Join Eurovision 

Chelmsford, Essex — Marconi's have 
been awarded contracts from the 
Norwegian PTT Administration and 
the Royal Board of Swedish Com-
munications for a combined multi-
channel radio-telephone and television 
link between the Norwegian capital, 
Oslo and Karlstad (Sweden). 
A further section, carrying multi-

channel radio-telephony only, is to be 
installed in Sweden between Karlstad 
and Arvika. 
The path carrying the television 

signals will enable programmes em-
anating from Oslo to be fed into the 
Swedish link and so into the Euro-
vision network; by reversing the path, 
Oslo can take programmes from 
Sweden or the Eurovision network. 

Foreign Competition Eating 

Into U.S. Export Markets 

U. S. exports dropped to $16.3 billion 
last year, down more than 16% from 
the record business of 1957. 
The Bureau of Foreign Commerce 

attributes the decline to the influence 
of European and Japanese booms, the 
Suez crisis and the depleted foreign 
exchange reserves. 

Sales to Japan receded in 1958 from 
boom levels as a mild recession set in 
there. U. S. demand for Japanese 
goods continued to rise. 

Canada's economy shows signs of 
picking up, which should bring an 
end to the decline in U. S. sales there. 

U. S. Lends Korea $3,500,000 

Korea's telephone and telegraph 
systems, 80% destroyed by the Com-
munists during the Korean War, and 
only partly restored, will be modern-
ized through a 3,500,000 loan from 
the Development Loan Fund. 
Of the loan funds, $2,250,000 will 

be used to defray foreign exchange 
costs of extending and improving 
intra-city telephone systems, $850,000 
will be similarly used for long-dis-
tance telephone systems and $400,000 
for telegraph facilities. 

SWEDEN 

Joins Ericsson Board 

Stockholm — Erik Boheman, former 
Swedish ambassador to the U. S. has 
been elected a director and vice chair-
man of the board of the L. M. 
Ericsson Telephone Co., parent com-
pany of the Ericsson Group, world-
wide telecommunications firm. 

Sealectro Sets Up UK Plant 

Surrey, England—A British branch 
operation with offices and plant in 
Surrey, 16 miles southwest of London, 
has been set up ly Sealectro Corp. of 
Mamaroneck, N. Y. manufacturers of 
Teflon terminals and sub-miniature 
r-f cable connectors. 

The new British plant will permit 
intensified R&D in fluorocarbons 
(Teflon) and other plastics, as well 
as in metals, notably beryllium-
copper, for spring-contact members. 
The Sealectro British operation is 

headed by Carl T. Nuttall, formerly 
of Siemen-Ediswan. 

Officers of new Sea-
lectro British opera-
tion, Carl T. Nuttall 
ill and S. T. 
Deakin, in charge of 
R&D discuss prob-
lems with William 
Silberstein, pres of 
Sea lectro. 

MOSCOW-BOUND 

The message being 
reads, 'See yourself 
the RCA equipment 
American National 
starting in Moscow 

flashed on the screen 
on TV." It's part of 
being shipped to the 
Exhibition which is 
this coming July 4th. 

FRANCE 

New Iron Fireman Rep 

The Bureau de Liaison of Paris, 
France, has been appointed sales rep-
resentative to Free Europe for Iron 
Fireman gyros, relays, slip rings and 
other electronic products. 
Though the Electronics Division of 

Iron Fireman has done some business 
with European nations, this is the 
first concentrated sales effort that 
they have made in that area. 

JAPAN 

Japanese TV Booming 

Tokyo last month opened Japan's first 
educational TV station, JOAB-TV. At 
the same time commercial station 
JOEX-TV began transmissions. Tokyo 
now has a total of five stations. 
The addition of these stations 

brings the total number of TV sta-
tions in Japan to 46, of which 21 are 
commercially operated and 25 are 
under the Japan Broadcasting Corp. 
(NHK). 
Closed-circuit TV for educational 

institutions has also been inaugurated 
at Tokyo University in Tokyo. Lec-
tures given in the studio are trans-
mitted to classrooms, and the students 
put questions to the lecturers through 
an interphone system. 
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CALL HEADQUARTERS. 

Select your seals from the 

industry's most complete line of 

standard hermetic terminations 

E-I has the answers . . . offers the important 
economies resulting from standard tooling 
. . . experienced design/engineering service 
on custom seals . . . complete service on the 
sealing of components of your manufacture 
. . . and a team of qualified sales engineers 
nationwide to assure you of fast, competent 
assistance on special sealing problems. Con-
sult E-I on standard or custom seals, minia-
ture and sub-miniature types, single lead ter-

«CRe tyre 4300 

.itawags 
minais and multiple headers, seals for all 
applications. Call or write for data on E-I 
standard seals, mentioning terminal types in 
which you are interested. Send drawings for 
quotations on custom seals. 

Patented in Canada, No. 523,390; in United Kingdom, 
No. 734,583; licensed in U. S. under No. 2561520 

ELECTRICAL INDUSTRIES 
A Division of Philips Electronics, Inc. MURRAY HILL, NEW JERSEY 
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HIGH-POWER FILTERS TO SUPPRESS HARMONIC AND 
BEING DEVELOPED AT GENERAL ELECTRIC MICRO-

MHE equipment designer's requirement for freedom 

I from harmonic and spurious signals in microwave 
radars is the subject of a continuing, large-scale project 
at the Microwave Laboratory of the General Electric 
Power Tube Department. 

Result of this work is significant progress toward 

development of a line of microwave filters suitable for 
eliminating such signals from high-power magnetrons, 
klystrons and traveling-wave tubes. These filters are 
intended for use in the waveguide line between tube 
and antenna. Low insertion loss in the pass band and 

high attenuation in the stop band of these filters as-

* * 

sure efficient systems operation. Low VSWR over both 
the pass band and the stop band allows these filters 
to be used without danger of tube damage. 

Filter development is only one of a broad range of 
activities now being conducted at the G-E Microwave 

Laboratory. Applied research, advanced development, 
and prototype design are conducted in all areas of 
microwave tubes and microwave techniques (see list 

on opposite page). Technical inquiries pertaining to 

advanced microwave development are invited. Power 
Tube Department, General Electric Company, 
Schenectady, New York. 

* 

Professional opportunities available for electron tube production, engineering, and scientific personnel. Inquiries are invited. 

Precise measurement of filter characteristics being made with special harmonic probe section developed at the 
General Electric Microwave Laboratory. Left to Right: Project Engineer Vernon G. Price, John P. Rooney, Richard 
H. Stone, Robert N. Spong (foreground). 



SPURIOUS SIGNALS 
WAVE LABORATORY 

A Typical of a fami!y of high-power harmonic sup-

pression filters under development is this unit which 

has an insertion loss in excess of 25 db for all signals 
from 5400 mc to 10,000 mc. It is capable of power 
levels up to 5 megawatts and has an insertion loss 

below 0.2 db throughout the pass band from 2700 to 

3100 mc. The VSWR across both pass and stop bands 

is less than 1.8. Two or more filters can be joined in 
cascade to increase harmonic rejection. Other devel-

opmental filters operating in the L and S bands have 
been designed to meet specific operating conditions. 

All filters of this family are of rugged construction to 
me 7.t performance standards of military applications. 

The General Electric Power Tube 
Microwave Laboratory is located at Stan-

ford Industrial Park, Palo Alto, California 
where it was one of the Park's pioneer in-
stallations. Its scientists and engineers have 

the advantage of technical exchange with 

the faculty and research staff of Stanford 
University, as well as extensive oppor-

tunities for graduate training. Constant 

technical liaison is also maintained with 

General Electric's own Research and 

General Engineering Laboratories, Sche-

nectady, New York. 

The extensive program of the General Electric Microwave Laboratory on 

advanced microwave components and techniques includes the following: 

CW Klystron Amplifiers 

Super-Power Klystrons 

Voltage-Tunable Oscillators 

High-Power Duplexers 

Microwave Filters 

Pulse Klystron Power Amplifiers 

High-Power Pulsed TWT Amplifiers 

Low- and Medium-Power CW TWT Amplifiers 

Low-Noise, Broad-Band TWT Amplifiers 

Frequency Multiplier TWT Amplifiers 

Tkogress Is Our Most Impar/ant Product 

GENERAL ELECTRIC 



Snapshots . . . 
TRANSISTOR TESTER-SORTER 

At Raytheon's Semiconductor Division Plant, Brighton, Mass., 
this specially designed transistor tester detects up to 1200 dif-
ferent levels of performance within similar-appearing transistors 

of the Electronic Industries 
WIND TUNNEL 

(I) Chance Vought's 
new wind tunnel is 
controlled by this 
bank of equipment. 
Cabinetry is by EM-
COR 

PUBLIC WORKS 
COMPUTER 

(r) Officials of Chi-
cago's sewer and 
public works de-
partments look on 
with Bendix's R. C. 
Whiting (rear) as 
their new Bendix 
C-15 is put to work 
on a sewer hydraulics 
problem 



DUAL RADAR TEST SET 

The "first dual purpose radar test," model 
PG-1091, being introduced by Divco-
Wayne, tests MTI radar sets for cancella-
tion ratio and sub-clutter visibility ratio. 

PHOTON-POWERED SHIP 

This forward-looking space ship would whisk 
passengers to distant space at almost the 
speed of light. It was one of the winning 
designs in Mars Outstanding Design Contest 

"BLISTER" TECHNIQUE 

To eliminate the chance of contamination and resulting deter-
ioration of precision instrument ball bearings the Eclipse-
Pioneer Div. of Bendix seals bearings in a transparent blister. 

EMISSION TEST 

At Westinghouse 
tubes are operated 
with hea ter volts 
20% over normal to 
check whether 
cathode coating is 
migrating to grid 

NOISE CHECK 

Noise of 122 db 
level is blasting A. 
Culver of Stromberg-
Carlson's Electroa-
coustics Dept. as he 
tries to recognize in-
formation transmit-
ted to receivers em-
bedded in his ear de-
fenders. 

MISSILE BUSINESS 

Charles F. Adams, pres. of Raytheon Mfg. Co. W, demonstrates 
attack of an Army Hawk Missile to Edward A. Pierce, vice-pres. 
of Merrill Lynch, Pierce Fenner CI Smith, at Grand Central Sta.., NYC. 



As We Go To Press . MEDICAL RESEARCH 

U. S., Russian Computer 
Men Exchange Visits 
A group of eight Russian com-

puter experts and mathematicians 
last month took a two-week tour of 
U. S. industrial and educational 
data processing facilities. They 
were here to see how American 
commercial and scientific comput-
ers are manufactured and used, 
and to meet with American com-
puter scientists. 
The Russians' visit was ar-

ranged by the National Joint Com-
puter Committee as part of a 
cultural exchange program under 
the auspices of the State Depart-
ment. A group of American com-
puter scientists representing the 
National Joint Computer Commit-
tee makes a reciprocal visit to the 
Soviet Union beginning May 17. 
The Russians' tour included 

IBM's research facilities at 
Poughkeepsie, N. Y., M.I.T., Har-
vard University, Philco and N.B.S. 

Satellite Tracking 
Stations Network 
A "fence" has been constructed 

across the southern United States 
to detect and track all earth satel-
lite vehicle and high-flying objects 
which pass over this country. The 
detection line extends from Ft. 
Stewart, Ga., to San Diego, Calif. 
ARPA assigned construction and 

operation of minitrack stations on 

the Eastern and Western section 
of this line to NRL; and construc-
tion and operation of a CW-Dop-
pler complex called "DOPLOC" in 
the center to the U. S. Army Bal-
listic Research Laboratories, Aber-
deen, Maryland. 
One of ARPA's major purposes 

in this program is to ensure that 
"passive" or "silent" satellites will 
not be able to orbit unnoticed over 
the United States. The network also 
will be capable of obtaining certain 
types of scientific data from such 
"silent" satellites as may be in or-
bit. 
The position of the line was se-

lected to take advantage of two 
minitrack tracking sites which 
were already in existence — Ft. 
Stewart, and I3'rown Field, near 
San Diego. 
Each portion under Naval re-

sponsibility consists of three sta-
tions—Jordan Lake, Ala.; Ft. Stew-
art, Ga.; and Silver Lake, Miss, in 
the East; and Gila River, Ariz.; 
Elephant Butte, N. M. and Brown 
Field, Calif. in the West. 
The Army complex consists of 

three stations across the central 
part of the country—Forrest City, 
Ark.; Fort Sill, Okla. and White 
Sands Missile Range, N. M. 
The center station, in each por-

tion—is a transmitter; the other 
two, receivers. The transmitters 
emit a continuous thin fan-shaped 
"spray" of radio frequency energy 
into the sky along the line of track-

Sensing elements, manufactured by Gulton 
Industries, are providing an electronic phys-
ical examination of this model. Units can 
measure heart reactions, breathing tempera-
ture and resistance to shock and stimuli. 

ing stations. These emissions over-
lap to provide a detection fence 
across the continent. 
A satellite passing through the 

fence is detected by the energy re-
flected from the body of the satel-
lite and picked up by sensitive re-
ceiving antennas and the informa-
tion is transmitted to computing 
centers for orbital determination. 
The data from the Navy-operated 

portions are relayed instantane-
ously to the Proving Ground, Dahl-
gren, Va. and NRL, and from the 
Army complex to the Ballistic Re-
search Laboratories at Aberdeen 
Proving Ground, Md. for analysis 
and evaluation. 

To Avoid Chipping 
Plastics—Cut Backwards 

A simple way to increase produc-
tivity more than 30% while improv-
ing quality of the work when saw-
ing and finishing thin nylon-base 
or paper-base plastic laminate is to 
mount the circular saw blade back-
ward. 

Backward sawing, in which the 
blunt backs of the teeth do the cut-
ting, eliminates the stringers and 
chipping caused in the normal op-
eration. This in turn makes sepa-
rate hand filing of edges unneces-
sary. 

Taylor Fibre Co., Norristown, 
Pa., recommends backward sawing 
for sheet laminate 3/16 of an inch 
or less in thickness, and for thin 
wall tubing of wall thickness 1/32 
in. and under. 
To saw and file an 8 by 10 inch 

panel of paper-base stock 3/16 of 
an inch thick requires 68 seconds 
—48 seconds for sawing and 20 

Wrong way 

seconds for filing. Elimination of 
the 20 seconds filing time thus in-
creases production 30%. 

Right way 
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Feeds, stakes and fuses Eyelets in PRINTED CIRCUIT Boards 

WITH 100% 
RELIABILITY 

in every environmental test! 

*Some of the plants using Edward Segal 
Model NR-ESSM eyeleting machines—in 
many cases, batteries of them, include: 

Bendix Aviation Co., Kansas City, Mo. 
Federal Telephone & Radio Division of 

I.T.T., Clifton, N. J. 

Bell Telephone Laboratories, 
Whippany, N. J. 

Laboratory of Electronics, 
Boston, Mass. 

Me'par, Inc., Arlington, Va. 

Sandia Corp., Albuquerque, 
New Mexico 

Western Electric Co., Greensboro, N. C. 

... and many others. 

Economical, too. They frequently pay 
for themselves in a few months or less. 

EDWARD SEGAL 
MODEL NR-ESSM 

automatic eyelet 
attaching machine 

This revolutionary development in printed circuit board production 

is obsoleting manual eyelet attaching and soldering. Many of 

the leading manufacturers in America* find that Segal's new Model 
NR-ESSM is a completely dependable automatic method of making 

continuous electrical circuits of the printed elements on opposite 

sides of a board — or a single side if desired. 

This unique machine stakes and solders simultaneously, sets up to 

30 eyelets a minute, top and bottom, with never a reject. 

Model NR-ESSM is just one of many efficient Edward Segal machines 

There's Model NRLT for example, for cold staking flat and 

funnel type eyelets, and Model LSD that automatically feeds and 

stakes tube pins and turret terminals with equal reliability. For 

full details on these or any other machine to improve your eyelet 

attaching production, write Section EI-5. 

• 

Edward Segal engineers can recommend and supply 
you with eyelets for every phase of printed circuit work. 

d MANUFACTURERS OF EYELETING MACHINERY, SPECIAL HOPPERS AND FEEDING DEVICES 

e ‘blegal  

_ 132 Lafayette Street, New York 13, N. Y. Telephone: WOrth 6-3935 
Chicago 22: A. J. Home, Inc., 1958 West North Avenue 
California: Dolliver & Bro., 5108 East Washington Blvd., Los Angeles 22; 

619 Mission Street, San Francisco 5 
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Electronic Industries' News Briefs 
Capsule summaries of important happenings in affairs of equipment and component manufacturers 

EAST 

SYLVANIA ELECTRONIC SYSTEMS is the 
recipient of a contract, amount unspecified, 
from the Rome Air Development Center. The 
award is for a study of various methods of 
classifying and tracking targets detected in an 
ICBM "defensive environment." 

WILTEC ELECTRONICS, INC., recently or-
ganized, at 53 Water St., South Norwalk, 
Conn., is currently producing tubes for use in 
industrial and military devices. 

MID-EASTERN ELECTRONICS, INC., will 
lease equipment, at only 10% of the normal 
purchase price, to customers with an option to 
buy after a year. Manufacturer will keep the 
unit in repair during the initial period (1 
Year) of the lease. 

SPERRY GYROSCOPE CO. acquired a 62.-
000 sq. ft. building at 7 Aerial Way, Syosset, 
N. Y., for its Marine Div. The plant expan-
sion was needed to meet the firm's expanding 
role in the Polaris program. 

TRACERLAB KELEKET is opening a new 
sales office in Columbus, Ohio and Atlanta, Ga. 
Complete addresses are not yet known. 

ASTRIONICS DIV., FAIRCHILD ENGINE 
& AIRPLANE CORP., is investigating a new 
concept of underwater detection for the USN 
Office of Naval Research. 

JAMES R. KEARNEY CORP., of St. Louis, 
and ELECTRICAL INDUSTRIES, INC., an 
affiliate of The Dyson Corp., have received ap-
proval in principle by the Directors of both 
companies for a merger. Kearney is a leading 
manufacturer of switchgear, protective devices, 
and related products. 

STAVID ENGINEERING is negotiating with 
BOSTICK LABORATORY, INC., Tyngsboro, 
Mass., for the purpose of acquiring business 
assets of the latter. Bostick is engaged in the 
design, development and manufacture of spe-
cialized pulse transformers and charging re-
actors. 

REPUBLIC AVIATION CORP. is construct-
ing a $14-million Research and Development 
Center at Farmingdale, N. Y. The 120,000 eq. 
ft. center is scheduled for completion early in 
1960. 

EMERSON & CUMING, INC., have intro-
duced Eccosorb SC, a series of thin sheet ma-
terials of controlled surface resistivity, dielec-
tric constant, and dissipation factor. It is 
used in a variety of microwave applications. 

MICROWAVE ASSOCIATES, INC., manu-
factured the type MA-460D Silicon Varacter 
which was used in the Pioneer IV's parametric 
amplifier. 

MELPAR, INC. opened its new 60,000 sq. ft. 
plant located in the Shirley Industrial Area, 
south of Washington, D. C. The new plant 
will provide facilities for the Simulation and 
Training Systems Engineering Dept. 

WESTINGHOUSE ELECTRIC CORP. cut 
the prices on its silicon power transistors by 
amounts up to 30%. 

RAYTHEON MFG. CO. received a $64.6-
million follow-on production contract from 
USN's Bureau of Aeronautics for Sparrow III 
guided missiles. About $38-million will be 
awarded by Raytheon to more than 550 direct 
sub-contractors. 

HERMETIC SEAL CORP. is now using lo-
calized radio frequency heat for sealing trans-
mitters, diodes, relays and crystals. 

A. B. DuMONT LABORATORIES, INC. has 
completed development on a device which con-
verts radar signals into TV-like displays and 
allows pilots to perceive depth of surrounding 
space outside an aircraft. 

SYLVANIA-CORNING NUCLEAR CORP. 
announces the completion of production and 
delivery of 120 nuclear fuel elements for 4 
research reactors. 

BENDIX RADIO DIV. received an order 
from USN's Bureau of Aeronautics for more 
than $350,000 worth of VHF Communications 
Systems. 

AUGAT BROS. INC. now have available a 
longer-life, heat-dissipating resilient thermal 
conductive elastomer called Elastaclamp. This 
is specifically designed to provide complete 
contact between heat transfer medium and 
glass envelope while protecting tubes from 
severe shock and vibration. 

STROMBERG-CARLSON now has a new 
sales force with exclusive responsibility for 
the sale of SCATE (Self-Checking Automatic 
Test Equipment), 

SPRAGUE ELECTRIC CO. is now working 
on a contract awarded by Convair for en-
gineering assistance in connection with electro-
magnetic interference control on the entire 
B-58 Hustler supersonic bomber. 

KEARFOTT CO., INC. leased new quarters 
at 75 Lakeview Ave., Clifton, N. J. for its 
Engineering Div. The acquisition adds ap-
proximately 33,000 sq. ft. 

MID-WEST 

DIAMOND POWER SPECIALTY CORP. is 
supplying an underwater television system to 
the Humphreys Salvage Co. of Denver, Colo., 
for use during a six month program of ex-
ploration and salvage work in the Mediter-
ranean Sea. 

DACE TELEVISION DIV., THOMPSON 
RAMO WOOLDRIDGE, INC. received a con-
tract in excess of $200,000 for 6 closed-circuit 
TV systems to be delivered to Nortronica Div. 
of Northrop Corp. The systems will be used 
for proficiency training of countdown pro-
cedures for guided missile handling personnel. 

C. P. CLARKE & CO. reduced prices from 
71/2 % to 10% on mercury-wetted contact re-
lays Types HG, HGP, AND HGS. 

AMPHENOL-BORG ELECTRONICS CORP. 
is the new name for the Equipment Div. of 
The George W. Borg Corp. 

TINERMAN PRODUCTS, INC., has devel-
oped a new speed clip to secure small-diameter 
armored control cables on equipment. 

TEXAS INSTRUMENTS INCORPORATED 
now has immediately available a complete line 
of heavy-duty diffused silicon stud-mounted 
rectifiers, rated at 50 and 30 amps at a stud 
temperature of 150.C. 

PHILIPS ELECTRONICS, INC., through its 
Instruments Div. will hold the 83rd session of 
the Norelco X-ray Diffraction and Spectra 
graphic School at the Edgewater Beach Hotel, 
Chicago, during the week of June 1-5, 1959. 

MALLORY BATTERY CO., Cleveland, a 
div. of P. R. Mallory & Co., Inc., manufac-
tured the mercury batteries which were used 
to power all of the data-reporting instruments 
in the Explorer IV satellite. 

WEST 

LENKURT ELECTRIC CO. graduated its 
1,000th customer-trainee from its carrier and 
radio school recently at the telecommunications 
firm's San Carlos, Calif., headquarters and 
factory. The 1,000th student was Milton C. 
Johnson, of Everett, Wash. 

ROYAL INDUSTRIES, INC., Los Angeles, 
was awarded a $445,000 contract by Boeing 
Airplane Co. to manufacture stabilizer drive 
mechanisms for use on the B-52. 

CUBIC CORP. has delivered over a half 
million dollars' worth of range safety elec-
tronic equipment to Vandenberg AFB. The 
equipment used in conjunction with missile 
flights includes angle measuring equipment. 
correlation tracking, and ranging (AME-
COTAR) Systems. 

BABCOCK RADIO ENGINEERING, INC., 
has increased its facilities in Costa Mesa with 
the addition of a 25,000 eq. ft. Production 
Building. In less than two years, the firm 
has quadrupled its employees and doubled its 
plant area. 

KAISER AIRCRAFT & ELECTRONICS 
DIV. formed a new product research and de-
velopment organization with headquarters at 
2222 Peoria Ave., Phoenix, Ariz. James W. 
Schartz has been appointed Director of the 
new activity. 

TECHLINE DIV., WHEELABRATOR 
CORP., has improved service to West Coast 
users of precision finishing equipment and 
processes by providing a new warehouse and 
processing laboratories at 2602 E. Foothill 
Blvd., Pasadena, Calif. 

RYAN AERONAUTICAL CO. has been 
awarded a contract in excess of $2-million for 
additional AN/APN-97 helicopter hovering de-
vices, plus spares, by the Sikorsky Aircraft 
Div. of United Aircraft Corp. 

ULTRONIX, INC., San Mateo, moved into 
a new $100,000 plant located at 111 E. 20th 
St. The new building offers 10,000 sq. ft. of 
manufacturing area. 

MINCOM DIV., MINNESOTA MINING & 
MFG. CO., has been forced to increase its pro-
duction staff fourfold since the first of the 
year to meet demands for new precision tape 
recording equipment. Sales backlog for the 
equipment has grown to $676,000. 

PACIFIC SEMICONDUCTORS, INC., is 
working on the second increment of its $10-
million advanced engineering, production and 
administrative center near the Los Angeles 
International Airport. 

ACME ELECTRIC CORP. opened its new 
plant at 12822 Yukon Ave., Hawthorne, Calif. 
Ray McWaters and Ken Burton head up the 
engineering and sales staffs, respectively. 

THE MICA CORP. completed the expansion 
of its production and pre-production facilities 
at 4031 Elenda St., Culver City, Calif. 

HOFFMAN SEMICONDUCTOR DIV. is 
constructing a $1.5-million Los Angeles plant 
which will double its semiconductor produc-
tion capacity. The Evanston, Ill., plant will 
continue its solar cell production and will also 
expand production of diodes and rectifiers. 

BECKMAN INSTRUMENTS, INC., is going 
into regular commercial production of its 
IR-7 prism-grating infrared spectrophotometer. 
The IR-7 is a true prism-grating instrument 
with grating operation throughout the 2.5-16.6 
micron region. 
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A TUBE 
WITH A 
FUTURE 

THE NEW®Amperex 
UHF TWIN-TETRODE 

TYPE 7377 
The need has long existed for 

stable tubes in the 500-1000 

Mc. range. Now, with the avail-

ability of the Type 7377, the 

UHF equipment designer is 

provided with a uniquely con-

structed, uniquely efficienttwin-

tetrode capable of stable oper-

ation up to 1000 Mc. 

Circle 15 on Inquiry Card 

THE UNIQUE 
CONSTRUCTION OF 

THE NEW AMPEREX 

TYPE 7377.... 
• The plate lead structure and pins are isal—ed 

from the main socket, hereby making the anode 

pins an integral part of the external circuit. 

• Plate lead structure, plos a tuning stub (which 
extends downwards through a cutout in the 

socket) permits exceptionally compact equipment 

packaging. 

• Frame grid structure provides optimum reliability. 

• Getter structure, and hence getter film, isolated 

from cage structure. 
- 

PLUS THE COMBINED 

EXCELLENCE OF THESE 

IMPRESSIVE FEATURES... 
• Delivers 5.5 watts output (ICAS) at 960 Mc. 

• Extremely low plate output impecance and 
capacitance. (Plaie output cap: 0.82 rruf for both 
sections in push-pull operation.) 

• Internally neutralized plate-to-grid capacitance 

(0,145 u.uf for each section.) 

• High transconductance (10,500 rricrorrhos) 

• High gain and high f.gure of merit— 

IS YOUR GUARANTEE OF 

UNIQUE SUITABILITY AS 

AN RF AMPLIFIER OR 
FREQUENCY MULTIPLIER 

FOR: e erne 
"'-

'TV link communications 

Mobile and small transmitters 

Bioadband amplifiers 

TYPICAL OPERATION, 
CLASS C AMPLIFIER 

Frequency 960 Mc/S 
Plate Voltage 250 volts 
Grid No. 2 Voltage  170 vcits 
Negative Grid No. 1 Voltage 15 ‘iolts 
Plate Current    2 x 40 rrA 
Grid No. 2 Current 15 rnA 
Grid No. Current 2 x 0.75 Mt 
Drive Power 1.41ivatts. 
Plate Input Power 2 x 10Nira 
Plate Dissipation  2 x 5.4 wa 
Plate Power Output 8 wet 
Load Power Output 5 wat 

about tubes for RF, VHF, and UH i ticatlons 

AMPEREX ELECTRONIC CORPORATION 

230 Duffy Avenue, Hicksville, ,.ong Island, N.Y. 

In Canada: Rogers Electronic Tubes .1 Components, 
116 Vanderhoot Avenue, Toronto, Ontar4) 



How Indiana Steel's engineers 
help you solve micro-wave 

magnetic problems 
Engineers at The Indiana Steel 

Products Company are in constant 

contact with leading manufacturers 

of micro-wave equipment on prob-

lems involving permanent magnets. 

Consultations with Indiana's magnet 

specialists have resulted in time and 

cost savings — often eliminating 

expensive redesign. 

CASE IN POINT: 

A leading micro-wave component 

manufacturer. Problem: Produce a 

special load isolator magnet to fit 

smaller space contour in a new radar 

unit. Also, deliver the new magnet 

to the customer in 12 days. 

Solution: Indiana engineers turned 

to their previous design files, se-

lected an existing magnet and modi-

fied it to meet the new size specifi-

cations. Gauss tests showed that the 

new design met the customer's 

specified magnetic field range. The 

magnet was delivered within the 

time specified. 

This is just one of many hundreds 

of cases where Indiana permanent 

magnet specialists have applied their 

unequaled experience to solve a mag-

net problem ahead of a customer's 

deadline. Indiana not only has the 

engineering know-how, but also 

manufacturing equipment from pre-

viously designed magnets which may 

Soles Offices in: 

Boston, Chicago, Cleveland, Los Angeles, 

New York, Philadelphia, Rochester 

be quickly adapted to meet special 

requirements. 

THREE BASIC DESIGNS FOR 
LOAD ISOLATOR APPLICATIONS 

Permanent magnet specialists at 

Indiana Steel utilize three basic 

magnet designs for load isolator ap-

plications. These are, two variations 

of the C magnet, and the U magnet. 

All three of these designs can be 

varied to meet specific customer re-

quirements. Actual size and shape of 

any individual magnet is dependent 

upon size limitation of the load iso-

lator, and the magnetic field strength 

needed. 

WIDE EXPERIENCE IN 
MICRO-WAVE APPLICATIONS 

Magnet specialists at Indiana have 

designed and produced permanent 

magnets for a wide range of micro-

wave applications including pm-focus 

traveling wave tubes, load isolators, 

radar magnetrons, backward wave 

oscillators. And, you can be sure the 

material selected is best for your 

particular application because Indi-

ana Steel produces all permanent 

magnet materials. Our engineers will 

give prompt attention to your micro-

wave problems or any other perma-

nent magnet applications. Call your 

Indiana man or write us direct. Ask 

for Catalog No. 20, "Alnico V Load 

Isolator Magnets." Dept. N-5. 

THE INDIANA STEEL PRODUCTS COMPANY 

VALPARAISO, INDIANA 

WORLD'S LARGEST MANUFACTURER 
OF PERMANENT MAGNETS 

U Magnet 

C Magnet 

Flat C Magnet 

INDIANA 

PERMANENT 

MAGNETS 

IN CANADA: The Indiana Steel Products Company of Canada Limited, Kitchener, Ontario 
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SIGNED 

SOLVED.. • 

DELIVERED .... 

TIME DELAY TOLERANCES AS TIGHT AS 1/10th OF 1% 
with DELAY LINES BY PCA 
Time Delay: 40 .04 microseconds @ 25°C. 
Temperature coefficient of delay: <20 P.P.M./°C. 
Attenuation: 4 db. 
Rise time: 0.4 microseconds (10% to 90%). 
Size: 50 cubic inches. 

p€ II design engineers are specialists in the research and develop-
ment of delay lines custom built to meet the most exacting military 
specifications. The above example is only one of hundreds of diffi-
cult delay line problems cracked by PCA engineers. When stability, 
low attenuation, minimum size, and high ratio of delay to rise time 
are critical requirements for your delay line — let PCA engineers 
give you technical data and specifications. 

Dept. EI-59 

IC E L. Ecr4JIcsIr.a. 

16799 Schoenborn Street Sepulveda, California, U.S.A. 
PCA Electronics, Inc. is also a leading manufacturer of pulse transformers 

To: PCA ELECTRONICS, INC. 
16799 Schoenborn Street 
Sepulveda California, U.S.A. 

Please send data on Delay Lines: 
 Complete Catalogue. 
 Specification sheet on which we will 

indicate our special requirements. 

Name 

Company  

Street  

City  State 

ELECTRONIC INDUSTRIES • May 1959 
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GOVERNMENT ELECTRONIC 

CONTRACT AWARDS 

This list classifies and gives the value of electronic 
equipment selected from contracts awarded by 
government agencies in March 1959. 

Accelerometers   27,900 

Amplifiers   131,220 

Antennas   369,833 
Batteries, dry   187,687 

Beacon, radar   181,305 

Beacon, radio   162,379 
Cable assemblies   68,366 
Cable, telephone   587,692 

Calibrator set, frequency   72,850 
Capacitors   55,186 

Cavity assemblies   25,772 
Cells, photoelectric   26,845 

Chargers, battery   26,112 
Circuit breakers   59,532 

Computers, digital   50,708 

Computers   228,459 
Connectors   489,558 
Controls, radio   36,410 
Couplers   65,618 

Crystal units   67,284 
Decoders, audio   335,293 
Delay lines   269,489 

Detector, infrared   41,850 
Diodes, semiconductor   61,128 
Filter, band pass   57,866 

Fuses  411,870 

Generators, pulse   I 69,740 I0 
Gyros   32,176 
Headsets   28,950 

Indicator, coupler, antenna . 147,796 
Limiter, fuse   221,810 
Meters, various   999,019 

Meters, volt   98,400 
Microphones   382,800 

Modulators   98,700 0 
Monitor, coordinate data   568,470 
Oscillators   27,330 

Paper, recording, electrosensitive 30,880 
Potentiometers   182,092 

Power Supplies   399,020 

Radomes   2,229,790 
Radar sets, accessories   18,721,028 

Radiac sets   928,288 

Radio sets   823,667 
Receivers, radio   5,943,164 
Receiver/transmitters   449,460 
Recorders/reproducers, acces-

sories 112,229 
Receptacle, connector   207,522 
Relay, armature   346, I 92 

Relay assemblies   216,758 

End of 
Year 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

NUMBER OF ENTERTAINMENT SETS IN USE 
(Add 000,000) 

Radio 
Television (except auto) Auto Radio 

10.6 81 18 

15.8 84 21 

21.2 87 23 

27.3 88 25 

31.8 89 27 

37.5 91 29 

42.5 93 32 

46.1 95 35 

49.7 96 47 

Phonographs 

16.8 

18.0 

19.5 

20.8 

22.4 

24.0 

25.6 

27.1 

29.9 

-EIA 1959 "Fact Book" 
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FACTORY SALES OF ELECTRONICS BY MAJOR SECTORS 
(1950 -1970) 

6 67 68 69 70 Calendar Years 

Relays, solenoid   28,939 Terminal lugs   121,977 

Resistors   542,836 Test equipment, various   459,700 
Scanners   69,000 Trainer, code   255,098 
SSB equipment   238,985 Transformers   25,875 

Switches 151,298 Transformers, pulse   27,080 
Switches, rotary   29.041 Transistors   45,383 
Switches, toggle   34,317 Transmitters, radio   332,928 

Transmitter, pulse   38,660 Systems, control   38,846  
Tube, electron   5,42 I ,675 Systems, telemetry   99,193 
Tube, klystron   569,271 Synchros   56,700 
Tube, magnetron   3,733,225 

Synchronizer, buffer   99,516 Tube, thyratron   223,720 
Tape, magnetic   133,672 Waveguide assemblies   73,488 
Teletypewriter   3,722,798 Wire & cable   57,410 

ELECTRONIC INDUSTRIES • May '' 959 



PHILCO 
announces a new family 

of LOW COST Medium Power 
Alloy Junction Transistors 

k 

Introducing a completely new family of PNP 
germanium transistors, especially designed to meet 
rigid military and industrial specifications ... at 
lowest possible prices. 

These transistors are available in production 
quantities, for use in teletypewriters, control 

amplifiers, ignition systems, mobile radios and 
desk calculators (2N1124); servo amplifiers, volt-
age regulators and pulse amplifiers (2N1125, 
2N1126, 2N1127); medium power audio and 
switching applications (2N1128, 2N1129, 2N1130). 

Also available in quantities 1-99 from your local 
Philco Industrial Semiconductor Distributor. 

Make Philco your prime source of information for all transistor applications. Write to 
Lansdale Tube Company, Division of Philco Corporation, Lansdale, Pa., Dept. El 359. 

TYPE 
%/cis VCES 
Max. Max. 
1  Volts) (Volts) 

Peak lc 
(Amps) 

P Max. 
(Watts) 

F b 
(MC) 

Beta 'Applications PRICE 

0.4 
Min 

ht, 
40 
Min 

' 2N1124 40 35 0.5 0.3 
For high voltage general purpose use 
in amplifier and switching. Small signal 
beta controlled. 

$ 1.30 

2N1125 40 40 0.5 0.3 1.0 
Min 

hTe 
50-150 

@ 0.5 amp 

For high voltage, higher frequency 
industrial amplifier and switching 
systems. Large signal beta controlled. 

$1.90 

2N1128 40 35 0.5 1.0 0.4 
Min 

ht, 
40 
Min 

1 watt version of 2N1124 for servo 
amplifiers and relay actuators. Small 
signal beta controlled. 

$1 .80 

. 2N1127 40 40 0.5 1.0 1.0 
Min 

hrs 
50-150 

© 0.5 amp 

1 watt version of 2N1125 for servo 
amplifiers and control systems. DC 
beta controlled. 

$2.40 

2N1128 25 18 0.5 0.15 1.0 
ht, 

70-150 
For low distortion, high level driver 
and output application. Small signal 
beta controlled. 

$ .95 

2N1129 25 25 0.5 0.15 0.75 
h,. 

100-2'00 
@ 0.1 amp 

For high gain general purpose ampli-
fier and switching. Typical DC beta 
165. 

$ 1 . 10 

2N1130 30 0.5 0.15 0.75 
hr.., 

50-165 @ 0.1 amp 
For higher voltage, higher level ampli-
fier and switching applications. Typi- 
cal DC beta 125. 

$ .95 

Available in Production Quantities-Also Available from Local Distributors 

PH I LCO CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA 

on Inqui 



FREQUENCY STANDARDS 

*3 1/2 " high 
400 - 1000 cy. 

PRECISION FORK UNIT 
TYPE 50 

Size 1" dia. x 33/4" H.* Wght., 4 

Frequencies: 240 to 1000 cycles 
Accuracies:— 
Type 50 (±.02% at —65° to 85°C) 
Type R50 (±.002% at 15* to 35°C) 

Double triode and 5 pigtail parts required 
Input, Tube heater voltage and B voltage 
Output, approx. 5V into 200,000 ohms 

or. 

*3 1£" high 
400 to 500 cy. 

optional 

PRECISION FORK UNIT 
TYPE 2003 

Size 11/2" dia. x 41/2 " H.* Wght. 8 or. 

Frequencies: 200 to 4000 cycles 
Accuracies:— 
Type 2003 (±.02% at —65° to 85*C) 
Type R2003 (±.002% at 15" to 35°C) 
Type W2003 (±.005% at —65" to 85°C) 

Double triode and 5 pigtail parts required 
Input and output same as Type 50, above 

FREQUENCY STANDARD/yeti 
TYPE 2007-6 

TRANSISTORIZED, Silicon Tyre% 
Size 1%" dia. x 3%" H. Wght. 7 ozs. 

Frequencies: 400-500 or 1000 cycles 
Accuracies: 

2007-6 (± .02% at —50° to +85°C) 
R2007-6 (±.002% at +15° to +35°C) 
W2007-6 (±.005% at —65° to +125°C) 
Input: 10 to 30 Volts, D. C., at 6 ma. 
Output: Multitap, 75 to 100,000 ohms 

FREQUENCY STANDARD 
TYPE • 2001-2 

Size 33/4" x 41/2 " x 6" H., Wght. 26 oz., 

Frequencies: 200 to 3000 cycles 

Accuracy: ±.001% at 20° to 30°C 

Output: 5V. at 250,000 ohms 

Input: Heater voltage, 6.3 - 12 - 28 

B voltage, 100 to e00 V., at 5 to 10 ma. 

ACCESSORY UNITS 
for TYPE 2001-2 

L —For low frequencies 
multi-vibrator type, 40-200 cy. 

D—For low frequencies 
counter type, 40-200 cy. 

H—For high freqs, up to 20 KC. 

liiI—Power Amplifier, 2W output. 

P —Power supply. 

FREQUENCY STANDARD 
TYPE 50L 

Size 33/4" x 4%" x 51/2" High 
Weight, 2 lbs. 

Frequencies: 50, 60, 75 or 100 cycles 
Accuracies:— 
Type 50L (±.02% at —65° to 85°C) 
Type R5OL (±.002% at 15° to 35°C) 

Output, 3V into 200,000 ohms 
Input, 150 to 300V, B (6V at .6 amps.) 

Size, 8" x 8" x 714" High 
Weight, 14 lbs. 

Frequencies: 50 to 400 cycles 
(Specify) 

Accuracy: ±.001% from 20° to 30°C 

Output, 10 Watts at 115 Volts 

Input, 115V. (50 to 400 cycles) 

FREQUENCY 
STANDARD 
TYPE 2121A 

Size 
834" x 19" panel 
Weight, 25 lbs. 
Output: 115V 
60 cycles, 10 Watt 
Accuracy: 
+.001% from 20° to 30°C 
Input, 115V (50 to 400 cycles) 

FREQUENCY 
STANDARD 
TYPE 21 I IC 

Size, with cover 
10" x 17" x 9" H. 
Panel model 

10" x 19" x 83/4 " H. 
Weight, 25 lbs. 

Frequencies: 50 to 1000 cycles 
Accuracy: (±.002% at 15' to 35°C) 
Output: 115V, 75W. Input: 115V, 50 to 75 cycles. 

This organization makes frequency standards \, 
within a range of 30 to 30,000 cycles. They are 
used extensively by aviation, industry, govern-
ment departments, armed forces—where maxi-
mum accuracy and durability are required. r 

WHEN REQUESTING INFORMATION 
PLEASE SPECIFY TYPE NUMBER 

American Time Products, lac, 
Telephone: PLaza 7-1430 

Watch maser 
Timing Systems 

580 Fifth Ave., New York 36, N. Y. 
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ACTUAL 
SIZE 

TYPE SMFB 

TYPE FIB 

Allen-Bradley cascaded ceramic feed-thru filters provide 
effective filtering up to and beyond 5,000 MCS 

Here's an entirely new concept in ultra-high frequency filtering— 
Allen-Bradley's new ceramic feed-thru filters. Their high insertion 

• loss—up to 60 db —effectively prevents feedback and radiation 
from low power circuits operating in the frequency range from 50 
mcs to 5000 mcs. 
Astounding in performance, these new A-B filters are actually 

superior to the theoretical ideal capacitor over a wide frequency 
range. Note, in the graph at right, their effective filtering increases 
with frequency—and they have none of the undesirable resonance 
characteristics of standard tubular capacitors. In addition, A-B 
filter elements provide far greater effective capacitance values than 
practical with conventional capacitor designs. Filters are available 
in voltage ratings up to 500 y DC at 125°C. Send for Technical 
Bulletin 5410. 

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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New Type L 
Potentiometer 
Actual Size 

ADDITIONAL ALLEN-BRADLEY 
HIGH TEMPERATURE POTENTIOMETERS 

Type L with 
Lock Type 
Bushing 

Type L with 
125 v Line Switch 

Type K with 
Plain Bushing 

Rated 2 Watts, 100"C; 
1 Wat', 125 C 

Type L 
Encapsulated 

NEW 
Allen-Bradley 

POTENTIOMETERS 
for use ¡n 

TEMPERATURES 
UP TO 150°C! 
This new Allen-Bradley po-

tentiometer—the Type L — is especially 
designed to solve problems associated 
with high ambient temperatures — 
and space conservation. Although ex-
tremely compact-0.5 inch in diameter 
—the Type L control has a conserva-
tive rating of 0.5 watt when operating 
in an ambient temperature of 100°C. 
And, it provides reliable performance 
when operated at a temperature of 
150°C — under "no load" conditions. 
(See graph at right.) 

The new Type L control 
features the same solid, hot molded re-
sistance element that has proved un-
equaled for long life, smooth operation, 
and low "noise" characteristic in Allen-
Bradley's popular Type J, Type K, and 
Type G potentiometers. When tempera-
ture and space problems in your de-
signs plague you, this new A-B "high 
temperature" potentiometer is a reli-
able answer. Please send for complete 
information, today. 

Load Rating Curve of Type L 
1.0 

0.9 

0.8 

Hug Temperature 
Type I Potentiometer 

0.7 

0.6 

i2 
- - - 

1/7 

4':1"0°37C 

e 
0.4 

0.3 

0.1 

0.1 

°70. 804 904 1004 1104 1204 1304 140° 1504 

AMBIENT TEMPERATURE °C. 
Load Capabilities of Type L below the 
Critical Resistance Value. Type L Far Ex-
ceeds the Requirements of MIL-R-94B. 

ALLEN - BRADLEY 
Quality Electronic Components 

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. • In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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OSCOPieS 
each with 

miebnicrosecoed 
riseeme 

TYPE 581 

The new Tektronix Type 581 is a general-purpose oscilloscope 
with excellent transient response and high-speed sweeps. 

Risetime is 3.5 m/tsec and sweep time is calibrated to 0.01 

esec/cm. Passband is dc to approximately 100 mc. 
The vertical deflection system is designed for plug-in 

preamplifiers. A low-capacitance probe is an integral part 
of the Type 80 Plug-In Preamplifier, which provides a 
calibrated deflection factor of 0.1 vim. Sufficient signal 
delay is included in the main vertical amplifier to permit 
displaying the leading edge of the waveform under obser-
vation. 

The wide sweep range of the Type 581 includes cali-
brated sweeps fast enough to take advantage of its rise-
time capabilities. Calibrated sweeps from 0.05 µsec/cm to 
2 sec/cm are available in 24 steps, and a 5-x magnifier in-
creases the calibrated range to 0.01 µsec/cm. Sweep time 
is continuously adjustable from 0.01 µsec/cm to 5 sec/cm. 

Versatile triggering includes amplitude-level control, and 
preset stability for operating convenience. Lockout-reset 
circuitry provides for one-shot sweep operation. 
A new Tektronix cathode-ray tube with distributed-

type vertical-deflection plates is used in the Type 581. 
10-kv accelerating potential assures a bright trace, even at 
low sweep-repetition rates. An amplitude calibrator is also 
incorporated in the Type 581, with square-wave output 
from 0.2 mv to 100 y in 18 steps. 

TYPE 585 

The Tektronix Type 585 has, in addition to 
the identical general specifications of the 
Type 581, a second time base generator. 
This time-base generator, designated TIME 
BASE B, acts as a delay generator, provid-
ing a wide range of calibrated sweep delay. 
Two modes of sweep delay are available— 
triggered (delayed sweep is started after the 

PRICES 

TYPE 581, without plug-in units $1375 
TYPE 585, without plug-in units $1675 
TYPE 80 Plug-In Preamplifier, with Probe $ 150 

(Other plug-in preamplifiers ore currently in development.) 

Prices f.o.b, factory. 

delay period by the signal under observation), 
and conventional (delayed sweep is started 
at the end of the delay period by the de-
layed trigger). Calibrated sweep delay is 
continuously variable over the range of 
1 µsec to 10 sec. Color-correlated controls 
eliminate confusion, making this new high-
performance oscilloscope easy to operate. 

Tektronix, Inc. 
. P. O. Box 831 • Portland 7, Oregon 

Phone CYpress 2-2611 • TWX-PD 311 • Cable: TEKTRONIX 

TEKTRONIX FIELD OFFICES: Albertson, L. I., N.Y. • Albuquerque • Atlanta, Ga. • konaville, 
N.Y. • Buffalo • Cleveland • Dallas • Dayton • Elmwood Pork, ill. • Endure N.Y. • Houston 
Lothrup Village, Mich. • East Los Angeles • West Los Angeles • Minneapolis • Mission, Kansas 
Newtonville, Mai,. • Orlando, Flai• Palo Alto, Calif_ • Philadelphia • Phoenix • San Diego 
St. Petersburg, Fla. • Syracuse • Towson, Md. • Union, NJ. • Washington, D.C. • Willowdale, Ont. 

TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon., 
Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Lake City, Utah. 

Tektronix is represented in 20 overseas countries by qualified engineering organizations. 
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New Deutsch "Snap-In" Miniature Connecto 

make RELIABILITY a REALIT 

Here's a snap-in miniature you can trust to do what 
it's supposed to do. The new Deutsch DS Series of 
quick-disconnect connectors—with insertable and 
removable contacts and crimp-type terminations—has 
been thoroughly tested and proved under extreme 
environmental conditions. 

feeme 
Check these advantages 
against your design requirements 

DS FEATURES 
YOUR DESIGN 
REQUIREMENTS 

1 Pins and sockets Easily Insertable and removable 
• 

2 Terminations Crimp-type 

3 Contact retention Withstands minimum of 25 lbs. pull 

Greater than the wire itself 

Simple, fool-proof crimping, 
inserting and removal tools 

Continuous dielectric separation 
without voids; no bonding, reversion 
or shrinkage of inserts 

Meets or exceeds MIL-C-26482 (ASO) 

—100°F. to 300°F. 

positive ball-lock design; operates 
in direction of plug travel 

Immediately available in #20 size; 
others to follow 

Immediately available in 3, 7, 12, 
19, 27, 37 and 61 contacts 

Mates with existing Deutsch DM5000, 
DM6500 and DM9000 series 

Delivered completely assembled 
except for Insertion of contacts 

4 Crimp strength 

5 Hand tools 

6 Interfacial seal 

7 Environmental 

Temperature 

9 Push-pull coupling 

10 Contact size 

11 Shell size 

12 Interchangeability 

13 Assembly 

For complete technical 
Deutsch Representative 

information and test report, contact yo 
or write us for Data File 5A. 

The Deutsch Company 
7000 Avalon Boulevard • Los Angeles 3, Calif. 

O THE DEUTSCH COMPANY, 1959, 

Letters 
to the Editor 

"KDKA's First Transmitter" 
Editor, ELECTRONIC INDUSTRIES: 

I don't often write to an Editor of 
a magazine, but while thumbing 
through your latest ELECTRONICS IN-
DUSTRIES periodical, namely, Vol. 18, 
No. 3, of March, 1959, I read with in-
terest, Pages 22, 23, entitled "Snap-
shots of the Electronic Industries" 
and especially, with interest read the 
small cut on page 23, lower, titled 
"Old-Timer," which showed a picture 
of KDK A's Chief Engineer, in front 
of, and examining a replica of early 
KDKA No. 1, which broadcast the 
results of the Harding-Cox election 
in 1920. 
With nostalgic tear in eye I gazed 

at the photo on this page, but, was 
somewhat disturbed to read that the 
equipment shown was called the 
original control board of KDKA, and 
that the "Board" is being delivered to 
Smithsonian Institution to repose in 
all its glory for future generations 
of engineers to view with awed won-
der. To set the record straight, and 
the minds of future neophtye genius, 
this is not the control board, but 
rather, the actual radio transmitter, 
which consisted of the modulated os-
cillator, and modulator and speech 
amplifier. Note the left and right 
hand variable tuning controls for the 
oscillator under the R.F. ammeter. 
The receiver to the extreme left is 
an early Westinghouse regenerative 
detector and two stage amplifier, and 
I believe one of the first commercially 
built receivers for public consumption 
after WWI. I happen to have one. 
However, the patent dates state the 
earliest patent to be 1921, so I'm a 
bit puzzled as to circa. 

J. F. Geilenkirchen 
Engineer 

WFAS, WFAS-FM 
White Plains, N. Y. 

Ed: Reader Geilenkirchen is half 
right. The gear shown is, as he says, 
a complete transmitter, but it is not 
the original KDKA No. 1. Some 
years back the first KDKA unit was 
converted into a telegraph trans-
mitter and given to the Pennsylvania 
State Police for use at their bar-
racks in Butler. The equipment shown 
in the picture is a replica put to-
gether by Westinghouse for the mu-
seum. As to Mr. Geilenkirchen's ques-
tion about the patent date, perhaps 
one of our "oldtimers" can explain 
the discrepancy. 

"Reprints of Articles" 
Editor, ELECTRONIC INDUSTRIES: 

I feel very thankful to you for the 
(Continued on page 41) 
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C TYPE MAGNETS FOR 
MICROWAVE APPLICATIONS 

C TYPE MAGNETS in a wide range of sizes to meet your design needs in 
Transverse Field Isolators Differential Phase Shifters * Duplexers 

Arnold C-type Alnico Magnets are available in a wide 
selection of gap densities ranging from 1,000 to over 7,500 
gausses. There are six different basic configurations with a 
wide range of stock sizes in each group. 

The over-all size and gap density requirements of many 
prototype designs can be met with stock sizes of Arnold C 
Magnets, or readily supplied in production quantities. 

When used in transverse field isolators, Arnold C Mag-
nets supply the magnetizing field to bias the ferrite into the 
region of resonance, thus preventing interaction between 
microwave networks and isolating the receiver from the 
transmitter. These magnets are also used in differential 
phase shifters and duplexers, and Arnold is prepared to 
design and supply tubular magnets to provide axial fields 

in circular wave uides. 

ELECTRONIC INDUSTRIES • May 1959 

A feature of all Arnold C Magnets is the excellent field 
uniformity along the length of the magnet. Versatility in 
design may be realized by using multiple lengths of the 
same size magnet stacked to accomplish the needs of your 

magnetic structure. 
Let us work with you on any requirement for permanent 

magnets, tape cores or powder cores. • For information on 
Arnold C Magnets, write for Bulletin PM-115. Address 
The Arnold Engineering Company, Main Offices and 

Plane. Marengo, Illinois. WSW 7420 A 

ARNOLD 
SPECIALISTS in MAGNETIC MATERIALS 

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 

Find them FAST in the YELLOW PAGES 

Circle 23 on Inquiry Card 37 
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Ç.SC ENG." NEER-FtEPS 
know their business...and yours! 

Inele ESC: Number Three 

The men who represent ESC in the field are all top-flight tech-
nical people in their own right. Each is thoroughly conversant 
with the very latest developments in the fast-moving delay line 
field and each stands ready to apply the combined knowledge 
of the entire ESC organization to your particular problems. 
Whether you want advice on a standard delay line application, 

COMPONENTS SALES CORPORATION KAY SALES COMPANY 
218 East Hartsdale Avenue 

Hartsdale, New York 
2600 Grand Avenue 

Kansas City 8, Missouri 
MAGNUSON ASSOCIATES 
334 7 West Irving Park Road 

HARRY J. WHITE COMPANY 
121 Covered Bridge Road 

SCarsdale 5-1050 BAltimore 1-3800 Chicago 18, Illinois Haddonfield, New Jersey 
New York State, New Jersey except 

Camden and Moorestown, Westchester 
County 

44 Brattle 

7603 Forsyth, Suite 206 
Clayton 5, Missouri 
PArkview 7-3414 

KEystone 9-7555 Teletype CG 913 
Illinois (except Monroe, Calhoun, Jersey, 
Madison and St. Clair counties), Indiana, 

Iowa and S. Wisconsin 

HAzel 8-2304 
Camden and Moorestown, New Jersey; 
Eastern Pennsylvania and Delaware 

Mr. Richard Trainor Street 
Cambridge 38, Massachusetts 

UNiversity 4-1727 
New England 

Kansas, Nebraska, Missouri, Oklahoma, 
Arkansas, Albuquerque, N. M. and the 
following counties in Illinois: Monroe, 

Calhoun, Jersey, Madison and St. Clair 

1359 West Maynard Drive 
St. Paul 16, Minnesota 

Minnesota and N. Wisconsin 

115 Greenbrier Road 
Towson 4, Maryland 

VAlley 3-6184 
Maryland. Virginia as far south as 
Alexandria, and Washington, D.C. 

WEIGHTMAN AND ASSOCIATES 
ELECTRODESIGN A. L LIVERA AND ASSOC., INC. 4029 Burbank Boulevard 

736 Notre Dame Street West 144-15 Hillside Avenue Burbank, California TEX-0-KOMA SALES COMPANY 
Montreal, Canada Jamaica 35, New York Victoria 9-2435 235 S. E. 14th Street 
UNiversity 6-7367 

Canada 
OLympia 8-1828 

New York City, Long Island 
1436 El Camino Real, Suite #5 

Menlo Park, California 
DAvenport 6-3797 

Arizona, California, Nevada and 

Grand Prairie, Texas 
Dallas: ANdrew 2-0866 
Ft. Worth: CRestview 4-4530 

Texas 

r i 40,..%  1,..._i New Mexico except Albuquerque 

or something special from ESC's modern research laboratory, 
you can be sure of receiving top engineering talent, prompt 
delivery, and expert, local service. There's an ESC engineer-rep 
very close to you, wherever you are. Why not discuss your cur-
rent delay line problem with him now. 

WRITE TODAY FOR COMPLETE TECHNICAL DATA. 

exceptional employment opportunities for engineers experienced 
in computer components... excellent profit-sharing plan. 

CORPORATION 534 Bergen Boulevard, Palisades Park, New Jersey 

Distributed constant delay lines • Lumped-constant delay lines • Variable delay networks • Continuously variable delay lines • Pushbutton decade delay lines • Shift 
registers • Pulse transformers • Medium and low-power transformers • Filters of all types • Pulse-forming networks • Miniature plug-in encapsulated circuit assemblies 
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Letters 
to the Editor 

(Continued from page 36) 

excellent service rendered by your 
Reader Service Dept. for some time 
past. I am regularly availing myself 
of this service. Please accept my 
thanks for this service, which makes 
it possible to get latest information 
for negligible effort and cost on my 
part. I am much pleased and hope 
to use it regularly. 
As I get my Reader Service card 

from our library, it sometimes hap-
pens that all the cards are already 
used up by other persons. In such 
cases, may I know whether I can get 
the service by writing the numbers 
in a separate letter to you? I hope 
you will allow me to avail myself of 
this service, if I write a separate 
letter. Please let me know. 
I have received some reprints in 

the past for which I thank you. I 
am sure this reprint service is unique 
and I know of no other comparable 
magazine which has this service. 
Please keep it up. 

V. S. Godhi 
Atomic Energy Establishment 
'Electronics Div. 
(H.I.I. Bombay) 
Apollo Pier Road 
Bombay 1, India 

Ed: Strictly speaking, the Inquiry 
Card should be used only for inquiries 
about New Products or New Tech-
nical Data (company bulletins, etc.), 
not for reprints of feature articles. 
Requests for reprints of articles 
should be written on company letter-
head. If the Inquiry Card is missing, 
requests for information on products 
can be written on company letterhead. 

"Tear-Out Pages" 
Editor, ELECTRONIC INDUSTRIES: 
The idea of tear out pages on de-

sign and engineering articles is a very 
good idea but it seems to me you have 
defeated its purpose of convenience 
in two respects. 
One; run-over on articles are put 

into back sections which do not con-
tain "tear out" sheets. This makes 
a messy dissection job. 
Two; article endings and begin-

nings are placed back to back so that 
they are impossible to separate for 
individual filing. 
The above can of course be over-

come and hope it is planned to do so. 
Your issues generally though have 

what I think good design information 
and detailed analysis articles. I find 
them helpful enough so that a high 
percentage are filed in a permanent 
design file. 

A. O. Kuhnel, 
Framingham, Mass. 

NEW BENDIX 
DRIVER 

TRANSISTORS 

AUDIO AMPLIFIER (CLASS A OR B) • AUDIO OSCILLATOR • POWER SWITCH 
TRANSISTOR DRIVER • SERVO CONTROL • RELAY DRIVER • MOTOR CONTROL 

Slated to be the "workhorse of the tran-
sistor industry", this new Bendix series 
consists of three models—each with a 
different voltage rating and each in 
high-volume production. 

Contained in the JEDEC TO-9 pack-
age, this tiny transistor dissipates 400 
mW of power at 25°C and 67 mW at 
75°C. The higher voltage rating and 
high current gain are combined with 
more linear current gain characteristics 
to enable switching applications and 
lower distortion output. Featuring low 
saturation resistance, the typical values 
are 1 ohm measured at 100 MA. The 
2N1008 series has a minimum current 
gain of 40 and a maximum of 150. 

Eliminating the internal connection be-
tween transistor and case allows circuit 
isolation. Long life and stable operation 
are assured by welded construction and 
a vacuum-tight seal. 

ABSOLUTE MAXIMUM RATINGS 

Vce lc 
Vdc mAdc 

Pc 
mW 

lb 
mAdc 

T Storage 
°C 

Tj 
°C 

2N1008 ---1 —20 300 400 30 —65 to +85 85 
2N1008A —40 300 400 30 —65 to +85 85 
2N10088 —60 300 400 30 —65 to +85 85 

Write today for the new Bendix Semi-
conductor Catalog for more information 
on our complete line of power transistors, 
power rectifiers, and driver transistors. 
SEMICONDUCTOR PRODUCTS, BENDIX AVIA-

TION CORPORATION, LONG BRANCH, N. J. 

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, California • Midwest Sales Office: 4104 N. Harlem 
Ave., Chicago 34, Illinois • New England Sales Office: 4 Lloyd Rd., Tewksbury, Mass. • Export Sales & Service: Bendix 
International Division, 205 E. 42nd St., New York 17, N.Y. • Canadian Affiliate: Computing Devices of Canada, Ltd., 

P. O. Box 508, Ottawa 4, Ontario. 

"Meigtffir Division 'Mode 
AVIATION CORPORATION 

ELECTRONIC INDUSTRIES • May 1959 Circle 27 on Inquiry Card 41 



Proved in design...construction... 
and performance 

MOLDED COILS! 
\ 

0 I 

L-1-5/16 

.0_ 7/16_1 

TYPE NO. 101 

PART 
NUMBER 

L-Micro- 
henries 

L-Toi. 
Plus or 
Minus 

Ap-
prox. 
Fr Mc 

Min. 
0 al MC 

R dc 
Max. 
25`C 

Max. 
I dc. MA 

10100-20 0.15 20% 540 45 25 0.03 3650 

" -22 0.22 " 450 45 25 0.04 3160 

" -24 0.33 ' 385 45 25 0.07 2400 

" -26 0.47 335 45 25 0.08 2230 

" -28 0.68 " 285 40 15 0.15 1630 

" -30 1.00 " 230 30 10 0.30 1150 

" -32 1.50 190 30 10 0.50 900 

" -34 2.20 155 30 8.0 1.10 600 

" -36 2.70 10% 140 30 7.0 1.20 570 

10102-20 3.30 '' 80 25 6.0 0.15 1630 

" -22 3.90 ' 75 25 6.0 0.16 1580 

" -24 4.70 " 70 25 5.5 0.22 1350 

" -26 5.60 " 62 30 5.0 0.30 1150 

" -28 6.80 55 30 4.5 0.40 1000 

" -30 8.20 " 53 30 4.5 0.45 940 

" -32 10.0 47 30 4.0 0.60 810 

" -34 12.0 42 45 3.5 1.00 620 

" -36 15.0 38 45 3.0 1.20 575 

Jeffers Coils are designed to give circuit engineers a 
standardized inductor line on which they can rely. 
The millions of Jeffers Coils made and sold every 
year are proof that they give just what's prom-
ised: longer, more useful service life! 
Jeffers Molded Coils are engineered for dependability 

011 

L-1-5 16 

19,'32 

TYPE NO. 102 

-- .17/32 

PART 
NUMBER 

L-Micro- 
henries 

L-Tol. 
Plus or 
Minus 

Ap-
pron. 
Fr Mc 

Min. 
0 of MC 

R dc 
Moo. 
25 C 

Moo. 
I dc. MA 

10200-20 0.47 20% 335 50 15 0.06 3160 

" -22 0.68 " 280 50 14 0.10 2400 

" -24 1.00 " 230 45 10 0.15 2000 

-26 1.50 " 190 45 10 0.28 1450 

' -28 2.20 " 155 40 8.0 0.50 1100 

" -30 2.7 10% 140 40 8.0 0.70 920 

" -32 3.3 '' 120 35 6.0 1.40 650 

-34 3.9 112 35 6.0 1.50 630 

' -36 4.7 110 35 5.0 1.80 575 

10203-20 5.6 ' 60 35 5.0 0.15 2000 

" -22 6.8 54 35 4.0 0.20 1730 

" -24 8.2 " 50 35 4.0 0.25 1550 

" -26 10.0 49 35 3.5 0.30 1400 

-28 12.0 40 40 3.0 0.50 1100 

-30 15.0 37 40 2.5 0.60 1000 

" -32 18.0 " 34 50 2.5 0.80 860 

-34 22.0 " 29 60 2.5 1.20 700 

" -36 27.0 27 65 2.0 1.40 650 

" -38 33.0 ' 24 70 2.0 1.90 560 

• -40 39.0 " 23 70 2.0 2.00 550 

by virtue of their rugged mechanical construction and 
through the use of time-proven materials and manu-
facturing techniques. Only three physical sizes are 
required to cover a wide inductance range. Small size 
and close dimensional tolerances of the Jeffers Molded 
Coils make them ideal for automatic insertion. 

42 
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JEFFERS MOLDED COILS 
proved in extended life-performance tests! 

Jeffers Molded Coils are engineered to provide stabilized electrical characteristics 
for many thousands of hours of useful life under a variety of operating conditions. 

CURRENT DERATING WITH TEMPERATURE 

\Wit 

TYPE NO. 104 

TYPICAL CHARACTERISTICS FOR 

TYPE 101 COILS.* 

Moisture Resistance (MIL-STD-202, Method 106) 

Change in: Inductance   Less than 2% 
Change in: Resistance   Less than 2% 

Change in: Resonant Frequency .   Less than 4% 
Change in: Q Value   Less than 10% 

Life Expectancy . . 20,000 hours plus at maximum 
operating temperature 

*(Data for other types available on request.) 

-1 9/32 r 

PART 
NUMBER 

L-Micro- 
henries 

L-Tel, 
Plus or 
Minus 

Ap-
proa. 
Fr Mc 

Min. 
Q cd MC 

R cl‘ 
Moo. 
25 C 

Moo. 
I dc. MA 

10402-20 1.2 20% 200 60 10 0.09 2980 

" -22 1.5 " 180 65 10 0.12 2580 

" -24 2.2 - 145 65 10 0.20 2000 

" -26 2.7 10% 130 55 8.0 0.28 1700 

" -28 3.3 " 125 50 6.0 0.32 1580 

-30 3.9 " 110 45 5.0 0.50 1260 

• -32 4.7 100 45 5.0 0.60 1150 

" -34 5.6 90 45 5.0 0.95 920 

" -36 6.8 • 85 40 4.0 1.10 850 

-38 8.2 80 40 4.0 1.20 810 

-40 10.0 70 40 3.5 1.80 670 

" -42 12.0 " 60 40 3.0 2.70 545 

-44 15.0 " 57 40 3.0 3.00 510 

-46 18.0 " 53 35 2.5 4.80 410 

10404-20 22.0 " 27 40 2.5 0.30 1630 

" -22 27.0 " 25 40 2.0 036 1500 

-24 33.0 ' 22 45 2.0 0.60 1150 

-26 39.0 20 45 1.8 0.80 1000 

" -28 47.0 ' 18 70 1.5 1.20 820 

" -30 56.0 17 70 1.5 1.30 780 

- -40 68.0 15 75 1.5 1.90 650 

-32 82.0 14 85 1.2 2.20 600 

-34 100.0 13 85 1.0 2.80 530 

-36 120.0 11 85 1.0 4.00 450 

AND DON'T FORGET JEFFERS TECHNICAL SERVICE! You're invited 
• to submit your inductor design problems for evaluation 

and solution at no cost or obligation. You can be sure 

you're getting the right answer from Jeffers. 

Light face type denotes coils on phenolic coil forms. 
Bold face type denotes coils on powdered iron forms. 
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TYPE NO. 404 
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9/32 r 

JEFFERS 
PART 
No. 

Mil 
Type 
Desig-
notion 

 Ind uctancet    
Min. * 

Mens.Fre  

mt 
Seer .R es . 

Mt 

DC 
C11=1 

Mao. 
Ohm's 

DC 

MA 

40402-1 LT8K001 1.1 20% 60 10.0 200 .L10% .09 2800 

40402-2 LT8K002 2.2 ,-20% 65 10.0 165 *10% .20 1800 

40402-3 LT8K003 3.3 -L10% 50 6.0 130 *10% .32 1500 

40402-4 LT8K004 4.7 *10% 45 5.0 100 *10% .60 1100 

40402-5 LT8K005 6.8 .- 10% 40 4.0 90 -, 10% 1.10 800 

40402-6 LT8K006 10.0 -L10% 40 3.5 70 *10% 1.80 600 

40402-7 118K007 15.0 -,- 10% 40 3.0 55 *10% 3.00 500 

40402-8 LT8K 008 210 +10% 30 2.5 27 10% .30 1500 

40402-9 LT8K009 33.0 +.10% 45 2.0 21 10% .60 1100 

40402-10 LT8K010 47.0 , 10% 70 1.5 16 * 10% 1.20 700 

40402-11 LT8K 011 82.0 + 10% 85 1.2 14 10% 2.20 600 

40402-12 LT8K012 100.0 10% 85 1.0 14 10% 2.80 500 

40402-13 LT8K013 120.0 +- 10% 85 1.0 13 +- 10%, 4.00 400 

*Per MIL-C-15305A, MS 91189 (15 December 1953) 

JEFFERS ELECTRONICS DIVISION 
Speer Carbon Company, 
Du Bois, Pennsylvania 
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•Se'‘'` yee. 
CNt'te" 

Yes, another Sealectro "First"! Here's 
a flat-mount subminiature jack (SKI-PC 
Series) for printed-wiring boards. 
Mounts in three holes forming a tri-
angle. Takes standard .080" probe or 
matching plug. Simply dip-soldered 
from under side of board for rugged 
mechanical and electrical installation. 

*  Mounts flat on top side of printed-
wiring board. 

*  For dip soldering in grid coordinate 
spacings. 

*  Matching subminiature plug 
available. 

ge. 

*  Long-life contacts of heat-treated 
Beryllium copper. 

*  In ten different code colors. 

*  Takes standard .080" probe or 
matching plug. Teflon"-centered entry re-
lieves contacts from mechanical strain. 

Itead Wed«lad containing the up-to-date listings 

of hundreds of "Press-Fit" terminals, 

jacks and plugs, sent on request. 

*Reg. Trademark of E. I. DuPont 
de Nemours & Co., Inc. 

eaee. 
CORPORATION 

Avenue, Mamaroneck N. Y 

Personals 

Harvey W. Hess has been named 
Sales Engineer of the midwest for 
the Special Products Div. of Strom-
berg-Carlson. 

Paul Merlotti has joined Polytech-
nic Research & Development Co., Inc.. 
as Applications Engineer. He con-
tinues to teach in the evening divi-
sion of Polytechnic Institute of 
Brooklyn. 

James M. Hall has been named 
Chief Engineer of the Semiconductor 
Dept. of P. R. Mallory & Co., Inc. 

J. M. Hall G. P. Walker 

George P. Walker, formerly with 
Magnavox Research Lab., has joined 
Ampex Corp. as Senior Staff Engi-
neer in the Instrumentation Div. 

Larry McFarren has been appointed 
Chief Engineer of the Burlington 
Iowa Plant of International Resist-
ance Co. 

James R. Juncker has joined Texas 
Instruments, Inc., as Military Rela-
tions Engineer in the Semiconductor 
Components Div. He will service 
agencies in the New York, New Jer-
sey area. 

Joseph Statsinger has joined Servo 
Corp. of America as Director of Engi-
neering. 

J. Statsinger D. R. Greenberg 

David R. Greenberg is now Chief 
Development Engineer at Control In-
strument Co., Brooklyn, N. Y. 

Norman R. Wild was appointed 
Chief Engineer for Equipment Design 
at Sanders Associates, Inc. Thomas 
E. Woodruff was named Chief Engi-
neer for Preliminary Design. 

(Continued on page 46) 
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New 

IVIUMHEA 
D-89041 
OSCILLATOR 

This is the latest, wide-range general 

purpose oscillator to be designed by 

Muirhead & Co. Limited. With a frequency 

range of Ic/s-110kc/s, it incorporates 

many design improvements and operational 

advantages over the widely accepted 

D-650 Oscillator which it supersedes. 
Chief among the operational features is the 

inclusion of a crystal-check facility: using 

a panel-mounted I-inch cathode ray tube, 

the oscillator output frequency can be 

set against the highly accurate crystal 

over practically the entire range. 

Write for publication No. 136. 

MUIRHEAD 

II 

377 '3 

MUIP1HEAD INSTRUMLN13 IN  . 441 I XING1ON AVE • NEW YORK 17 N.Y. • U.S.A. 

MUIRHEAD INSTRUMENTS LIMITED • STRATFORD • ONTARIO CANADA 

MUIRHEAD & CO. LIMITED • BECKENHAM • KENT • ENGLAND 

the 

world 

on request 

MUIRHEAD 

TECHNIQUE 
A Journal of Instrument Engineering 

for 
Scientists, Engineers, Technicians, 

Research Workers 

MUIRHEAD & CO. LIMITED 

BECKENHAM • KENT 

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

a full wave 6 0 power supply. The model shown here is a 

130 KVA, 3 phase unit and can be furnished with either askarel or 

ordinary transformer oil.—This unitized power supply is just 

one of many special transformers and equipment 

that are custom•built by NOTHELFER. 

Each NWL DC Power Supply is tested for core loss, polarity, 

voltage, corona, insulation breakdown and aging characteristics 

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

depending on your individual requirements. 

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

ESTABLISHED 1920 

SAY: NO—TEL—FER 

NOTHELFER WINDING LABORATORIES, INC., P. 0. Box 455, Dept. EI-5, Trenton, N. J. 
(specialists in custom-building) 

Personals 
(Coo I ¡Hoed from page 44) 

Cleafe A. Best has joined the Tech-
nical Staff of Denver Laboratories of 
Ramo Wooldridge, Div. of Thompson 
Ramo-Wooldridge Inc. Best was 
formerly with Sparton Automotive 
Div. as Chief Development Engineer. 

John Isabeau has been named Senior 
Project Engineer at R/S Electronic 
Corp., subsidiary of Regan Industries. 
Inc. 

Stanley E. Jacke has joined Acous-
tica Associates, Inc., Eastern Div., as 
Chief Engineer of the Special Ultra-
sonic Cleaning Systems. 

William L. Warner has joined 
Granger Associates, a Palo Alto Elec-
tronic Systems firm as Supervisory 
Engineer. 

Walter A. Liebermann has just 
been appointed Chief Engineer of 
Metrolog Corp., Pasadena, Calif. 

W. A. Liebermann Dr. H. L. Carbarino 

Dr. Harold L. Garbarino has joined 
Magnaflux Corp. as Chief Engineer-
Electronics. He was formerly with 
Armour Research Foundation as As-
sistant Manager of Electrical Engi-
neering Research. 

Stanley F. Molner has been ap-
pointed Senior Application Engineer 
at Epsco-West, specializing in Appli-
cations Engineering of special pur-
pose digital computers. 

Harry J. Lewenstein has been pro-
moted to Applications Engineering 
Manager in the Commercial Products 
Div. of Lenkurt Electric Co. 

John A. Buzby has been appointed 
Project Engineer at General Devices 
Inc., Princeton, N. J. 

Basil V. Deltour has been appointed 
Senior Field Engineer at Laboratory 
for Electronics, Inc., with headquar-
ters in Los Angeles, Calif. 

Paul Hufnagel has been promoted 
to Operations Manager in the Trans-
ducer Div. of G. M. Giannini & Co. 
Other appointments: Charles Court 
to Assembly Superintendent and 
Joseph Garza to Engineering Prod-
ucts Manager for the Accelerometer 
Group. 

(Continued on page 49) 
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1003-C VIDEO N 
TEST SIGNAL GENERATOR 

Produces multi-frequency burst, stairstep, modulated stalrstep, 
white window, composite sync Variable duty cycle. Regulated 
power supply. 

1004-B VIDEO TRANSMISSION 
TEST SIGNAL RECEIVER 

Very rapid and accurate measurements of differential phase 
and differential gain characteristics of video facilities. Responds 
to standard stairstep test signal modulated with 3.58mc, or any 
differential phase or gain test signal. 

VIDEO TRANSMISSION TEST EQUIPMENT 
In Daily Use by All Major Networks, Stations and Telephone Co. Coaxial Cable,Microwave,and Intercity Facilities. 

ALL CARRYING CASE UNITS IMMEDIATELY ADAPTABLE TO STANDARD RACK MOUNTING 

1005-A VIDEO IRAN MISSION TEST SET 
1005-Al — Produces composite television waveforms suitable 
for measuring amplitude vs. frequency; differential gain vs. am-
plitude; dynamic linearity; differential phase vs. amplitude; high 
frequency transient response; low frequency transient response; 
low frequency phase or streaking, smears, mismatches; and other 
video characteristics. 
1005-A2 — Supplies composite EIA Sync, blanking, horizontal 
and vertical drive signals and regulated 13 power for i 
and 1005-41. Features manetic core binary counters. 

AT THE FRONTIERS OF ELECTRONICS 
COLOR TV • INDUSTRIAL INSTRUMENTATION • TELEMETRY 

TELE CHROME 
IMIL.CTURING CORP 

en% 

1008-A VERTICAL INTERVAL KEYER 
Permits test and control signals to be transmitted simultaneously 
with program material, between frames of TV picture. Any test 
signal (multiburst, stairstep, color bar, etc.) may be added to the 
composite program signal. Test signals are always present for 
checking transmission conditions without impairing picture quality. 
The home viewer is not aware of their presence 

comPosiTE slow 

1073-CR 

- INE SQUARED (511.12)—SQUARE WAVE GENERATOR 
oduces new waveform for testing TV or other pulse unit or 
stem for amplitude and phase characteristics. Sin2— Square 
ave pulse is equivalent to TV camera signal and is more sen-
five than a Square Wave in indicating ringing. Video test signal 
justable for 1.0 volts or 1.4 volts peak to peak. Now in use 
major TV networks and telephone companies. 

Full Specifications 8 Details Available on Request 

TELECHROME MANUFACTURING CORP. 
28 RANICK DRIVE AMITYVILLE, N.Y. Lincoln 1-3600 Cable Address. COLORTV 

Midwest Engineering Division-106 W. St. Charles Rd., Lombard, III., MAytàir 7-6026 Western Engineering Division — 13635 Victory Blvd 

TWX: AMITYVILLE NY2314 

Van Nuys. Calif. State 2-7479 
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Belden 
.r.•••••,.. ,04 IINIre1.9111 f.o.b. 1•01 

01110C•60 

Electronic Wire 
for Every Application 

Service Rated—Quality Controlled 
Every Electronic Wire you need 
in easy-to-use packages. 

Aircraft and Auto Radio Wire Magnet Wire 

Antenna Rotor Cables Microphone Cables 

Broadcast Audio Cables Mil-Spec Hook-Up Wires 

Bus Bar Wire RG/U Cables 

Community TV Cables Shielded Power Cables 

Cords Shielding 

Hi-Fi and Phono Cables Sound and PA Cables 

Hook-Up Wires Strain Gauge Cables 

Intercom Cables Transmission Line Cables 
TV Camera Cables 

Ask Your Belden Jobber 

One Wire Source for Everything 

Electrical and Electronic 

Circle 33 on Inquiry Card 

08A03.18 

WIRES CABLES CORDS 

Magnet Wire • Lead Wire • Power Supply Cords, 

Cord Sets and Portable Cord • Aircraft Wires 

Electrical Household Cords • Electronic Wires 

Welding Cable • Automotive Wire and Coble 
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Personals 
(Continued from page 46) 

William G. Sterns has been pro-
moted to Chief Engineer at Meridian 
Metal Craft, microwave equipment 
manufacturers. 

Walter Schumann has been named 
Application Engineer for Automated 
Check-out Systems at Nortronics 
Div., of Northrop Aircraft. Burl H 
Ervin has been appointed Head of 
Market Research Operations. 

Arch T. Colwell has been named 
for the newly created position of Vice 
President-Engineering, Research & 
Development at the Corporate Staff 
Level of Thompson Ramo-Wooldridge 
Inc. 

Marion A. Condie has joined DaImo 
Victor's Electronic Systems Div. as 
Head, Advanced Systems Planning. 

Paul V. Brown has been appointed 
Manager-Manufacturing of the La-
Verne, Calif. plant of Taylor Fibre 
Co. 

Tore N. Anderson, Vice President 
of Airtron, Inc., was recently ap-
pointed a Consultant to the Secre-
tary of Defense, serving under work-
ing group and transmission line of 
the Advisory Group on electronic 
parts. 

Books 

Semiconductors 
Edited by N. B. Hannay. Published 1959 by 
Reinhold Publishing Corp., 430 Park Ave., New 
York 22. 767 pages. Price $15.00. 

Here is an unrivaled, indispensable 
reference on the physical chemistry 
and fundamental physics of semicon-
ductors, with detailed analysis of im-
portant semiconductor materials. The 
emphasis throughout is on basic prin-
ciples and phenomena. The chemical 
aspects and the physics of semiconduc-
tor behavior are exhaustibly treated. 
Semiconducting materials are 

treated individually, the amount of 
attention given each material being 
in direct relation to the degree of 
understanding of that material which 
exists. 
Each chapter, whether it be on 

principles, crystal growing, or specific 
materials is preceded by an introduc-
tion placing that chapter in perspec-
tive with semiconducting as a whole. 
The contributors are all leaders in 

semiconductor research, and are well-
known in the particular area in which 
they write. There are discussions of, 
or references to, most of the recent 
literature. 
By virtue of its organization, thor-

oughness and authorship, this mono-

(Continued on page 52) 

HIGH QUALITY IN A TINY PACKAGE — Maximum reliability 
and precision in units 25% to 40% smaller than competitive 
models. Larger models are also available for interchangeability 
with existing units. 

EXCELLENT ENVIRONMENTAL CHARACTERISTICS — 2.0 watts at 
50°C., operates to 125°C., and withstands 20g vibration and 30g 
shock. Model 314, high temperature version, comes in same size 
case and has same features but operates from —55°C. to +250°C. 

EXCEPTIONAL LINEARITY — 0.3% to 3% on standard order — as 
good as 0.18% on special order. 

LONG-LIFE DURABILITY — Machined aluminum case ensures life 
of not less than 500,000 cycles. 

ADVANCED ENGINEERING — The use of cylindrical mandrel, 
instead of the conventional card, permits a significant shortening 
of the case and more precise winding techniques. 

For more information, write for Data File EI-673-1. 

STROM PACIFIC 
a division of DAYSTROM, INC. 
9320 LINCOLN BOULEVARD 
LOS ANGELES 45, CALIFORNIA 

In Canada: DAYSTROM LTD. 
840 Caledonia Rd. 
Toronto 10, Ontar lo 

Export: DAYSTROM INTERNATIONAL 
100 Empire Street 
Newark 12, New Jersey 

potentiometers / gyro instruments / airborne seams 
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H 
HONEYWELL 

MICRO SWITCH Precision es , 

12MA1 Actuator 

1.50 DIA 

153 - 

12MAS Actuator 

Pushbutton actuators are 
versatile, low cost 

These actuators accept three families of 
basic pin plunger switches permitting 
their use in a wide range of applications. 
Two button sizes— " and 1"—and choice 
of red, green or black buttons give panel 
distinctiveness. Switch and actuator 
mounting hole arrangement permits use 
in panels from .060" to .312" thick, and 
simplifies button travel adjustment. Data 
Sheet 155. 

New 

subminiature 

"TM" toggle 

switch uses 

minimum 

panel space 

The 2TM1-T offers consid-
erable reductions in space 
and weight in manual con-
trol of compact equipment. 
Weight--4Y2 grams. Only 
" square at the base. De-

pendable operation from 
—65° to +200°F. Low circuit 
resistance. Rating: 7 amps. 
resistive, 28 vdc. DPDT. 
Data Sheet 158. 

New subminiature 
safety door interlock 

The 17AC1-T cuts off power in 
equipment cabinets when a 
service door is opened. Manu-
ally pulling the rod actuator to 
maintained contact position 
closes circuit for checking. 
When door is next closed, 
switch returns to normal ... re-
sets itself to safety position. 
Dependable in temperatures 
from —65 to +250' F. SPDT. 
Data Sheet 159. 

ACTUAL SIZE 

Sub-subminiature series switches 

These remarkable switches combine smallest avail-
able size with "regular size" electrical capacity, oper-
ate dependably in temperatures from —65° to +250°F. 
Weight-1/28 oz. Qualifies as Military Standard Part 
Number MS24547-1. Rating: 5 amps., 230 vac; 
7 amps. resistive, 28 vdc. Data Sheet 148. 

LEAF 
ACTUATOR 

Auxiliary actuators add 
to the versatility of ap-
plication. Two are 
shown. Others are piv-
oted lever and pivoted 
roller lever. All are 
stainless steel. 

ROLLER LEAF 
ACTUATOR 

"One-Shot" switches simplify 

circuit development 

Time-consuming custom de-
velopment of circuits is made 
unnecessary by "1PB600" 
Series "One-Shot" pushbut-
ton switches. These switches 
produce one square wave 
pulse per operation. Pulse 
widths from 0.1 to 10.0 micro-
seconds. Applications include 
computer and radar consoles, 
electronic test equipment, 
setting and resetpng flip-
flops, and reflected pulse 
systems. Data Sheet 150. 

Selections from a line large enough 

to solve almost any switching problem 

MICRO SWITCH makes many hundreds of switches 
and switch devices especially useful to the elec-
tronic designer. Here are a few of them, in a 
considerable range of sizes, electrical capacities, 
and functions. MICRO SWITCH development en-
gineers are constantly widening the choice with 
new switches and devices to meet new require-
ments. The designer can go ahead with a switch-
ing arrangement he has in mind with con-
fidence that MICRO SWITCH can supply his need. 

Engineering assistance in switch applications is avail-
able without obligation from MICRO SWITCH branch 
offices. Consult the Yellow Pages. 

MICRO SWITCH... FREEPORT, ILLINOIS 

A division of Honeywell 

In Canada: Honeywell Controls Limited, Toronto 17, Ontario 

[H 
HONEYWELL 

Honeywell 
MICRO SWITCH Precision Switches 
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Selection of 
the Right 

Power Transistor 
made easy 

Input 
400 c.p.s 

O GBS-HYTRON 
LT-5034 

o 
5 WaIts 
Output 

O GE1S-HYTRON 
LT- 5034 

FOR EXAMPLE: 
Need a transistor for an airborne servo amplifier? 

Here's how easy it is to select the transistor with 
optimized characteristics at minimized cost: 

O You may need 5 watts output — 2.5 
watts per transistor. At 70°C maximum 
base mounting temperature, this equals 
a 10-watt rating at 25°C standard. Pick 
"20-Watt Group." 

O Source voltage, 24 volts. With inductive 
load, peak-to-peak volts approximate 
48. Choose "Minimum Breakdown 
Voltage" of 60. 

O Input signal current, 7 ma. Power out-
put of 5 watts divided by .707 times 24 
source volts gives 300-ma. collector cur-
rent. "Current Gain" of 43 is required 
. . . use 60. 

O For a convenient, plug-in standard 
package, you may want the "Diamond" 
version. 

0  That is it ... you have picked the CBS-
Hytron LT-5034. 

Use these same convenient tables in selecting the exact PNI' 
germanium power transistors you need from CBS-Hytron's 
most comprehensive line: 3 power groups . . . 6 packages . . . 
over 100 EIA, military and special types. 

And for complete data on the types you choose, write for 
Bulletin E-288. Ask our Applications Engineering Depart-
ment for any special assistance you may want. 

Ille*****20-W TT GROUP 
Ty s Available 

CD 

77; 

G.) 

2 
CD D 

60 0 
LT-5028 T-5028 LT-5042 LT-5051 Diamoitd 

LT-5027 LT-5033 LT-5041 LT-5050 Male 

LT-5026 



OLEVELITE' 
makes a good product BETTER! 

... because of 

its PHYSICAL 
properties! 

Mechanically, CLEVELITE is 

structurally strong, very 

light (half the weight of 

aluminum),and is dimension-

ally stable. May be easily 

punched, machined and 

sawed. Certain tough, flex-

ible grades may be cold 

punched satisfactorily. Un-

affected by oils and solvents. 

... and because of 
its ELECTRICAL 

properties! 

CLEVELITE phenolic tubing 

possesses high heat re-

sistance, high dielectric 

strength, an extremely low 

dielectric loss factor and 

low moisture absorption. Its 

non-tracking and insulation 

resistance are outstanding. 

Write for latest CLEVELITE brochure; 

also samples of the tubing. 

CLEVELITE will make your product BETTER... at LOWER cost! 
*Reg. U.S. Pat. Off. 

(AIL:NOTFF S ICES: 
CLEVELAND 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 

THE 

MAN° CONTAINER 
PLYMOUTH. WIS. CO. VA. MESBURG, N. J. FAIRLAWN, N. J. 6201 BARBERTON AVE. • CLEVELAND 2, OHIO 

ABRASIVE DIVISION Ht CLEVELAND. OHIO 

CLEVELAND \\ 
CONTAINER 

CANADA, LTD. 

TORONTO & 

PRESCOTT, ONT. 

SALES OFFICES: 
NEW YORK 

WASHINGTON) 

MONTREAL 

REPRESE 

NEW ENGLAND: R. S. PETTIGREW & COMPANY 
10 N. MAIN ST., W. HARTFORD, CONN. 

NEW YORK: THE MURRAY COMPANY, 604 
CENTRAL AVE., E. ORANGE, N..1. 

PHILADELPHIA: MIDLANTIC SALES COMPANY, 
9 E. ATHENS AVE., ARDMORE, PA. 

52 

NTATIVES: 

CHICAGO: McFARLANE SALES COMPANY 
5950 W. DIVISION ST., CHICAGO 

WEST COAST: COCHRANE-BAPRON CO.. 544 

S. MARIPOSA AVE., LOS ANGELES 

CANADA: PAISLEY PRODUCTS OF CANADA, 
LTD., BOX 159 — STATION 'IN -, TORONTO 
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graph will stand for many years to 
come as a standard work on semicon-
ductors. It is of outstanding im-
portance to physical chemists, solid-
state physicists, inorganic chemists 
and metallurgists, electrical engineers, 
electro-chemists, electronic and chemi-
cal industries. 

Electrical Safety 
By H. W. Swann. Published 1959 by Philosophical 

Library, 15 E. 40th St., New York 16. 292 pages. 
Price $15.00. 

Safety in the use of electricity is a 
matter of great importance not only 
to engineers and technicians but to 
the general public. The universal use 
of electricity in our public buildings, 
factories, streets and homes for 
power, lighting and heating as well as 
in hospitals and clinics for physical 
application indicate the consideration 
that must have been given to the sub-
ject of electrical safety in all these 
varied conditions. 
The author of this work was until 

recently the Senior Electrical Inspec-
tor with the British Home Office and 
has a very wide experience of acci-
dents that have occurred, and clear 
judgment as to the safety precautions 
to be taken. 

Static electrification may occur 
under unexpected conditions and the 
author writes entertainingly of some 
of the cases with which he has had to 
deal. 

Design of Transistorized Circuits for 
Digital Computers 
By Abraham I. Pressman. Published 1959 by John 

F. Ryder, Publisher, Inc., 116 W. 14th St., New 
York 11. 324 pages. Price $9.95. 

Digital circuits are usually fabri-
cated by interconnecting repetitively 
used standard building blocks. The 
design of these building blocks using 
transistors is the subject matter of 
this book. It is written from the cir-
cuit designer's point of view, and 
emphasizes worst-case design tech-
niques. 

Worst-case designing permits cir-
cuits to work when all supply volt-
ages, resistors, passive components, 
and all transistor and diode param-
eters are simultaneously off their 
nominal values by the maximum ex-
pected tolerances. Such worst-case de-
signing is absolutely essential for 
digital-type circuits as these are of 
the nature of all or noncircuits, and 
single errors even over long periods 
of time cannot be tolerated. 
The circuit designer must decide on 

the tolerance limits of his components, 
taking into account the initial pro-
duction spread, deterioration due to 
aging, temperature and other deleteri-

(Continued on page 54) 
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KEM ET 

º,10 

TRADC•IMARK 

VIBRATION EXCITER 

CONTROL 

Composite photograph illustrates Kemet Company's aluminum block "shake table" (foreground) and frequency control panel (rear), 

CAPACITORS WITHSTAND 
SEVERE VIBRATION TESTS WITHOUT FAILURE! 

In addition to severe tests involving low and high tem-
peratures, high humidity, electrical overload and salt 
spray, "Kemet" solid tantalum capacitors are regularly 
subjected to rigid vibration tests on a routine sam-
pling basis. 

During these tests, which are a part of MIL-C-3965B, 
the frequency is automatically scanned from 10 to 2000 
cycles and back in twenty minutes and the capacitors 
are subjected to twenty-four such cycles; twelve in each 
of two perpendicular planes. Acceleration arid displace-
ment are automatically controlled during each portion 

Write today for FREE 

"ELECTRONICS PRODUCTS 
ENGINEERING BULLETIN" 

This four-page folder 
provides performance 
curves, operating 
characteristics and 
specifications 

ELECTRONIC INDUSTRIES • May 1959 

of the test. The electrical leads shown in the photo-
graph provide continuous automatic monitoring for 
open, short and intermittent circuits in the capacitors 
on test. 

In addition to excellent performance on the standard 
15g test, "Kemet" solid tantalum capacitors have with-
stood 45g acceleration on similar vibration tests. 
Kemet Company — supplier of a complete line of solid 

tantalum capacitors — is not dependent on other sup-
pliers for the mining or processing of tantalum. Kemet 
Company maintains a complete environmental labora-
tory which includes vibration testing equipment. 

KUM ET COMPANY 

DIVISION OF UNION 
CARBIDE 

CORPORATION 

OFFICES: 11901 Madison Avenue, Cleveland 1, OhIo 

IIIIN1111111111111.11111.11. 
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prime factor of design: 

AVAILABILITY 

No delivery complications, no component failures or increased costs 

due to rush programming when you specify stock Triad transformers. 

Reason: almost one thousand Triad units are available off-the-shelf. 

Audio, choke, filament, filter, geophysical, hi-fi, input, isolation, 
miniature, modulation, output, power, pulse, step-down, transistor, 

toroid, vibrator...you name it, your local 
Triad distributor has it. Of course Triad 
can build to your most special require-

ments, as well. Always look to Triad for 
transformers. 

All Triad units are made under the Signal 
Corps' coveted "Reduced Inspection Quality 
Assurance Plan" that can eliminate incoming 
inspection and field work. 

RIQAP 

TRIAD TRANSFORMER CORPORATION 

A DIVISION 

4055 REDWOOD AVE., VENICE, CALIFORNIA 

OF LITTON INDUSTRIES 

Books 

(Continued from page 52) 

o us effects. With these tolerance 
limits fixed, the designer must analyze 
his circuit and make it work for all 
supply voltages, and passive and ac-
tive components simultaneously being 
at those extremes of their tolerance 
limits which would most tend to make 
the circuit inoperative. If a circuit 
cannot be "worst-cased" in this man-
ner, it is not useable in digital equip-
ment. 

In addition to the detailed analysis 
of the major schemes of performing 
transistorized computer logic, a re-
view and analysis of most other 
schemes appearing in the literature 
in the past few years is also given. 

Further, a discussion of Boolean 
algebra and its applications to the de-
sign of optimum switching circuits is 
included. This section also shows 
typical interconnections of the basic 
logical building blocks, so that the 
reader with no previous computer ex-
perience can gain an appreciation of 
how the blocks designed later in the 
book are used and what may be 
achieved with them. 

International Radio Tube Encyclo-

pedia, 3rd Edition, 1958-1959 

By Bernard B. Babani. Published 1958 by Bernards 
(Publishers) Ltd. Available from Joseph Pia. 
sencia, Inc., 401 Broadway, New York 13. 769 
pages. Price $15.00. 

Since 1954, the year of the 2nd edi-
tion of this work, research in the 
radio tube industry has gone on un-
ceasingly throughout the world as 
some further 9,000 types of radio 
tubes have been produced. This pres-
ent edition contains data on more than 
27,500 tube types. 
One major reason for the vast in-

crease in new tube types is the rapid 
development in the field of microwave 
reception and transmission for indus-
trial and defense purposes. In addi-
tion, TV and VHF domestic programs 
all over the world have made neces-
sary the production of many new 
types of receiving tubes of greater 
efficiency and capable of working at 
UHF. In turn, this has helped to in-
crease the scope of this edition. 
Data is provided covering some 10,-

000 more tubes than will be found in 
any other comparable work published. 
The scope of this encyclopedia cov-

ers all receiving tubes including di-
odes, triodes, tetrodes, pentodes, hep-
todes, hexodes, tuning indicators, reg-
ulators, thyratrons, rectifiers, submin-
iature tubes, TV cathode ray tubes, 
industrial and military type transmit-
ting triodes, tetrodes, pentodes, cath-
ode ray tubes, klystrons, magnetrons, 
TR tubes, ATR tubes, coaxial velocity 
modulators, traveling wave tubes, 

(Continued on page 58) 
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BEN DIX* 
PYGMY* 
MINIATURE 
ELECTRICAL 
CONNECTORS 

Presenting our big and growing family 

FAMILY FEATURES 

Lightweight, Compact 

Resilient Inserts 

Closed Entry Sockets 

MS Mtg. Dimensions on PC & PT Series 

5 Key Polarization on PT 8. SP Series 

Heavily Gold Plated Contacts 

Moisture and Vibration Resistant 

Quick Disconnect—All Series 

- 

'•'\ 

"A" General Duty 

TERMINATIONS 

"P" 

--\ 

} 

Potting Boot 

e 
e 
e 
e 

"E" Open Wire Seal 

. 

"W" 

...... 

Cable Seal 

N 

"A" (SR) Strain Relief 

Specify Bendix Pygmy Miniature Electrical Connectors for the minimum space and weight required o serve me mosT criricai cIruIIry. 

* TRADEMARK 

THE PT 

(Typical of 

r. \ 

J 
Wall 
Mounting Receptacle 

SERIES 

PC and SP) 

_--.... _ 

Cable 
Connecting Plug 

, 

/ '-'---: ' • 

(-------1 7.-..=. 

.."--... ... 

, 

Box Mounting 
Receptacle 

;\ 
• 0, 
, . . . . . 

..t 0. 

IC/ 

Straight Plug 

r—  — 

I — 

Jam Nut 
Receptacle 

Thru-Bulkhead 
Receptacle 

......— .... 

Solder Mount 
Receptacle 

....-„, 
... ...„_. 

High 
Ambient (In Design) 

Scintilla Division 
SIDNEY, NEW YORK 

17~§, 
AVIATION CORPORATION 

Export Sales & Service: Bendix International 
Division, 205 E. 42nd Street, New York 17, 
N. Y. Canadian Affiliate: Aviation Electric Ltd., 
200 Laurentien Blvd., Montreal 9, Quebec. 
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For jobs that demand utmost dependability... 

NEW SOLID-STATE FREQUENCY COUNTER 

Frequency measuring range: 

Counting intervals: 

Period measurements: 

Input amplitude range: 

Input impedance: 

Accuracy: 

Permissible ambient temperature: 

Power consumption: 

Panel dimensions: 

Weight: 

10cps to 200Kc 

10 sec to 10 microsec in decade steps 

in units as small as 18 microsec 

100my to 100v rms 

100K ohms 

up to 1 part in 19' 

—5°F to 150°F _ 

40 watts on 117-soit line 

51/4 " high fitting a 19" rack 

20 lbs (25 lbs with cabinet) 

Please send 4-page Technical Bulletin on Model 5310 EPUT Meter 

Name  Title 

Company  

Address  

City Zone State_ 

Built exclusively of solid-state components, this new 
Beckman/Berkeley Eput® Meter exhibits dependable 
operation at temperatures from —5°F. to 150°F. 
under actual test — meets the most stringent requirements 
for both military and industrial use. 

All circuits except the power supply are mounted 
on easily replaceable plug-in modules of only six different 
types. The time base is generated by digital circuits 
requiring no adjustment. 

OTHER IMPORTANT FEATURES INCLUDE: 

• Adapted to systems use by means of a 1-2-4-8 coded 
output supplied at a rear connector. 
• Accurate determination of low frequencies, such as 60 or 
400 cps, by making period measurements. 
• Compact, lightweight, takes only 51/4" rack space. 
• Battery powered model available for use where line 
power is not always handy. 

Send coupon for Technical Bulletin. 

19 

Beckman' 
Berkeley Division 
2200 Wright Avenue. Richmond S. California 
a division of Beckman Instruments, Inc. 
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CASE 

LIQUID 

VAPOR SPACE 

HEAT EXCHANGER 

LIQUID LEVEL (OVER COMPONENTS) 

In Raytheon's "EV-GRAV" system, liquid refrigerant boils 
off the surfaces of the individual electronic components, 
rises as vapor, condenses on the heat exchanger, and drops 
as liquid to repeat the cycle. 

"EV-GRAV" COOLING 

IN THE DESIGN OF HIGH HEAT-

DENSITY ELECTRONIC EQUIPMENT 

Performance requirements for electronic equipment in 
supersonic aircraft and missiles place particular emphasis 
on the need for more efficient heat transfer techniques. 

The use of fluorochemical refrigerants in an "evaporative-
gravity" cooling system is a novel method of removing heat 

• from electronic components. The refrigerant boils at the 
surfaces of submerged heat-dissipating components and 100 
condenses on the surface of a heat exchanger at the top 
of the package. 

This technique has proved more efficient than free con-
vection in oil dielectrics or forced convection with gas 
dielectrics. The high dielectric strength of the fluorochemi-
cals permits the achievement of higher density packaging. 

Contributions such as this are typical of the Heat Transfer 
Group in Raytheon's Government Equipment Division 
. . . assisting design engineers in developing the complex 
weapons systems of tomorrow. 

300 

250 

200 

150 

e 

t. 

500 

EV-GRAV WITH 
FLUOROCHEMICAL 

1000 

NATURAL CONVECTION 
WITH SILICATE OIL 

WATTS 

1500 

PROFESSIONAL ASSOCIATION WITH A FUTURE 

Qualified engineers and physical scientists with BS or advanced degrees 
interested in systems, development, design or manufacturing engineering 
of complex electronic equipments are invited to write Donald H. Sweet, 
Government Equipment Division, Raytheon Manufacturing Company, 

Wayland, Massachusetts. 

Engineering Laboratories: Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif. 
Manufacturing Facilities: Waltham. North Dighton, Mass. 

GOVERNMENT EQUIPMENT DIVISION 

2000 

Excellence in Electronics LAND SEA AEROSPACE 



United's SAFE-GUARD SERVICE 

• 

FOR 

SPECIAL SHIPMENTS 
Fragile cargoes like this radar component require 
special care and attention. And United Van Lines' 
Agents throughout the world are ready and well.. 
qualified to provide it. They are highly skilled and 
experienced in handling even the most delicate 
items. 

As specialists in moving fine furnishings, United 
Master Movers bring the same gentle care . . . the 
same sure protection to shipments of electronic 
and other high-value equipment. 

Next time, consult your friendly United Van Lines' 
Agent for help and advice in arranging your moves. 
He provides dependable world-wide moving service 
in exclusive Sanitized vans. You'll find him listed 
under "MOVERS" in the Yellow Pages. 

United Van Lines 

MOVIN WITH CARE p eer 

/ 

Books 
(Continued front page 54) 

pulse - gas switching tubes, noise 
sources, microwave oscillators, reflex 
velocity oscillators, cavity tubes, pre 
TR tubes, counter tubes, forward 
wave amplifiers, magnet focused am-
plifiers, continuous wave amplifiers, 
frequency multipliers, etc. 

All receiving tubes are classified ac-
cording to electrostructure and for 
the purpose for which they are used, 
thereby simplifying the designer or 
service engineer's need for data in 
any one section. 

Kaiser Aluminum Foil 
Published 1958 by Kaiser Aluminum & Chemical 

Sales, Inc., 919 N. Michigan Ave., Chicago 11, 
III. 244 pages. Available without cost if re-
quested on company letterhead, $12.50 for each 
personal copy. 

Aluminum foil converting processes 
are described in detail, and many end 
uses are reviewed. 
The new book is designed to sug-

gest to management and sales staffs 
new foil products, as well as efficient 
production methods for traditional 
foil items. Included are more than 
350 photographs and drawings, an 
index, many cross references, a com-
plete table of contents and glossary. 

Servo Calculators 
Published 1958 by Magnetic Amplifiers, Inc., 632 

Tinton Ave., New York 55. Available to design 
engineers free when requested on company 
letterhead. 

Vacuum Tube Characteristics 
Edited by A. Schure. Published 1959 by John F. 
Rider, Inc., 116 West 14th St., New York 11. 96 
pages. Price $1.80. 

Physical Laws and Effects 
By C. F. Hix, Jr., & R. P. Alley. Published 1958 by 
John Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16 291 pages. Price $7.95. 

Transistor Physics and Circuits 
By Robelt L. Riddle and Marlin P. Ristenbatt. 
Published 1958 by Prentice-Hall, Inc., 70 Fifth 
Ave., New York 11. 428 pages. Price $10.00. 

Sideband Handbook 
By Don Stoner, WSTNS. Published 1958 by Cowan 
Publishing Corp., 300 West 43rd St., New York 
36, 224 pages. Price $3.00. 

Proceeding 5th National Symposium 
on Reliability & Quality Control 
Published by the Editorial Dept., Institute of 
Radio Engineers, Inc., 1 East 79th St., New York 
21. Price $5.00. 

It Doesn't Just Seem 
That Way—It Is! 

In our post-Sputnik era one in 

every four Americans is a science 
enthusiast. A recent Univ. of 

Michigan study turned up that 

fact. Also that 3 of 4 adults recall 
at least 1 specific science news 
item. 
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+ 30V 

sensIsrof 

SILICON 
RESISTOR 

— 30 V. 

LEVEL 

2NZ38 

TEMPERATURE 
03 CO.IPENSATION 

2N338 

DIEFERENTIAL DC AMPLIFIER USING SENSISTOR SILICON RESISTOR. 

Write on your company letterhead for additional applications and data sheet. 
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SENSISTOR  SILICON RESISTOR 1 

RESISTANCE RELAT VE TO 25°C.41  , 

ACTUAL SIZE — 

i 

I . 

S 

I 

25 50 75 

TEMPERATURE 'C 

100 125 150 

HOW TO INCREASE DIFFERENTIAL DC AMPLIFIER 
* 

STABILITY WITH seam& SILICON RESISTORS 
Low drift transistor amplifier circuit using 
sensistor silicon resistor gives drift per-
formance superior to vacuum tube amplifiers 
for low source impedance applications. 

The sensistor silicon resistor has a unique positive tempera-
ture coefficient of +0.7% /°C plus a constant rate of change 
as shown in the graph to the right. Over a 15°C temperature 
range, the sensistor silicon resistor's temperature-resistance 
curve approaches linearity to an extent that allows its use as 
a compensating component in a differential D-C amplifier. 

This low drift amplifier finds a wide range of low source 
impedance applications in airborne telemetry where the 
performance of other types of D-C amplifiers is limited by 
weight requirements, acceleration, shock, and vibration. It is 
particularly useful with low level transducers such as thermo-
couples, strain gages and accelerometers. 

DESIGN CONSIDERATIONS 
TI 2N338 silicon transistor provides excellent performance 
as a low drift DC amplifier when used in circuits such as the 
one shown above. 

For optimum performance keep (2R,, + R.) as small as pos-
sible, preferably less than 2000n, and the collector currents 
of Q, and Q, should remain below 100 A. 

'TRADEMARK OF TEXAS INSTRUMENTS 

from THE WORLD'S LARGEST SEMICONDUCTOR PLANT 

Drift cancellation featured in an uncompensated differential 
configuration provides an amplifier with an equivalent 
input drift of 400 p,V/°C or less with standard production 
transistors. 
Drifts as low as 61.4171°C will result if the compensating cir-
cuit composed of Q3, sensistor resistor S and their biasing 
resistors is used with a matched pair of transistors. 

CIRCUIT OPERATION 
Sensistor resistor S and its biasing resistor R3 serve as a 
voltage source which has an output linearly related to temper-
ature...level potentiometer R3 adjusts output voltage E. 
to zero when E,„ is zero... potentiometer R. adjusts for 
minimum output drift due to ambient temperature changes. 
As temperature increases, the resistance value of S also 
increases causing the base of Q3 to go more negative, thereby 
reducing the collector current of Q3. This temperature-
dependent current is fed into the differential amplifier 
through R.. 
Depending on the wiper position of R., the correcting signal 
may be positive, negative or zero. When the wiper is centered, 
zero correction results. As temperature increases, output 
voltage E. tends to go more positive if the R. wiper is placed 
nearer the Q2 emitter and negative if the wiper is placed 
nearer Q1. The optimum setting for R4 can be determined by 
cycling over the desired temperature range to give a minimum 
drift for changes in ambient temperature. 

TEXAS INSTRUMENTS 
INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION 

POST OFFICE BOX 312 • 13500 N. CENTRAL EXPRESSWAY 

DALLAS. TEXAS 



Portion of Eimac's extensive super-power leystron production and test area. High-voitage d.c. supply used in manufacturirg Eimac super-power klystrons. 

SUPER—POWER UHF KLYSTRONS FOR SPACE RADAR 

NOW IN FULL PRODUCTION AT EIMAC 

Tracking fast-moving ballistic missiles 
and satellites at great distances requires 
exceptionally powerful radar equip-
ment. Eimac super-power amplifier 
klystrons, capable of one and one-
quarter megawatt peak power and 75 
kw average power at ultra-high fre-
quencies, have made these new "space 
radars" possible. Development of these 
klystrons, the world's largest electron 
tubes, has been completed at Eimac and 
full power tubes have been delivered. 
They are now being manufactured 
in production quantities. In addition 
to radar, Eimac super-power klystrons 
can be used in linear accelerator and 

high-power tropo-scatter applications. 
Production of these tubes is being 

carried on at the Eimac High-Voltage 
Laboratory in San Bruno, California, 
where development work was done. 
Complete facilities are available there 
for the fabrication, assembly, pumping 
and testing of these giant tubes. Two 
power supplies, each capable of pro-
ducing 120,000 volts d.c at two and 
four amperes are used in production 
and testing operations. 

This success in developing and plac• 
cing these tubes in full production in a 
relatively short time is indicative of 
Eimac's extensive experience in the 

field of high-power UHF electron 
devices. Other Eimac amplifier klys-
tron types are used widely in military 
and commercial tropo-scatter networks 
throughout the world. 

For high power at ultra-high fre-
quencies investigate the many advan-
tages of Eimac external-cavity ampli-
fier klystrons. 

EITEL-McCULLOUGH, INC. 

San Carlos • California 

4 

4 
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Rockets, missiles, moon shoots 
and interplanetary space 

travel make highly fashionable 
advertising these days. 

Naturally, it is gratifying to us 
to know that Fusite Glass-to-Metal 

Hermetic Terminals are aboard 
nearly all these history making 

trips into the outer universe. But 
at least part of the excitement 

of participation is passing us by. 
We have no top secret labs or 

special assembly on exotic military 

model terminals. The Fusite Terminals 
that are performing so well under 
these extremes of temperature, 

pressure, and mechanical shock are 

pretty much the same kind of terminals 
we produce every day by the tens of 

thousands for commercial production. 
Were fairly certain that this proves 

something or other about the ability of 
Fusite Terminals to perform rather well in 
your earth-bound electronic components. 

But we suspect nothing can prove this 
point to your satisfaction quite so well 

as trying them yourself—testing 
and comparing with other kinds 

of terminals. It may seem like an 
"earthy" approach, but if it makes sense 

to you, samples are yours for the asking. 



For Every Electrical Protection Requirement ... 
there's a safe and dependable BUSS or FUSETRON Fuse 

BUSS fuse engineers have con-
sistently pioneered the develop-

ment of new fuses to keep pace 

with the demands of the Elec-

tronic Industry. Today, the 
complete line includes: 

Single-element fuses for circuits 

where quick-blowing is needed; — 
or single-element fuses for normal 

circuit protection; —or dual-ele-
ment, slow-blowing fuses for cir-
cuits where harmless current 

surges occur; —or indicating fuses 
for circuits where signals must be 

559 

given when fuseq open. Fuses 

range in sizes from 1/500 amperes 

up—and there's a companion line 
of fuse clips, blocks and holders. 

Dependable protection under 

all service conditions. 

Every BUSS or FUSETRON 
fuse is tested in a sensitive elec-

tronic device that automatically 
rejects any fuse not correctly 

calibrated, properly constructed 
and right in all physical dimen-
sions. 

BUSS makes a complete line of fuses for homer farm, commercial, 
electronic, electrical, automotive and industrial use. 

If you have a special 

protection problem. 

The world's largest fuse re. 
search laboratory, plus the ex-
perience gained by solving all 
types of electrical protection 
problems is on call to you at all 
times. Our engineers, work with 
yours and can most probably save 
you time and trouble. 

For more information, write fo, 
BUSS bulletin SFB. 

DUSSMANN MEG. DIVISION, 

McGraw-Edison Co. 

University Cd Jefferson, St. Louis 7, Mo. 
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THE MINCOM STORY: One of a series 

Model CV4100 

RECORDS/REPRODUCES SEVEN 

ONE-MEGACYCLE VIDEO CHANNELS 

ON SINGLE HALF-INCH TAPE 

The new Model CV-100, another 'first' in the field for 
MINCOM Division of Minnesota Mining and Manufac-
turing Company, is designed for the recording and 
reproduction of extremely complex video, radar and 
other electronic signals of frequencies from 400 cycles 
up to 1.0 megacycle. 
Model CV-100 records and reproduces these signals 

on seven tracks, using SCOTCH Brand 1/2 inch mag-
netic tape. Tape speed of 120 ips, plus specially-
designed recording and playback heads, make possible 
a reliable frequency response at extreme band widths. 
Any thickness of SCOTCH Brand tape from 0.75 mil 
to 1.5 mil (backing thickness) can be used with no 
degradation of performance. 

Write or wire MINCOM for complete specifications 
or arrange for a demonstration. 

Frequency Response: 

Tape Speed: 
Number of Tracks: 

Tape Width: 
Running Time: 

Reel Size: 
Timing Accuracy: 

Start Time: 
Stop Time: 

Rewind Time: 
Flutter and Wow: 

Signal-to-Noise Ratio: 
Crosstalk: 

Input Level: 
Input Impedance: 

Output Level: 
Output Impedance: 

Power Requirements: 

400 cycles to 1 megacycle 
3 db (each track).  

120 ¡os. 
7. 

inch. 

..ake..7e1r1 

12 minutes using 1 mil tape. 
14 inch NARTB reels. 
0.005% (using Cyclelock). 
4 seconds. 
2 seconds. 
2 minutes. 
.1% peak, measuring all components 
from 0.1 cycle to 4.000 cycles.  
30 db, peak signal to rms noise. 
35 db. 
0.1 volt peak-to•peak. 
93 ohms. 
2.0 volts peak-to-peak. 
93 ohms. 
117 volts single phase, 48-62 cps. 

11.611ereAll 
2049 South Barrington Avenue, Los Angeles 25, California 

Teletype: West Los Angeles 6742 

M INNESOTA M INING AND M ANUFACTURING COMPANY 
...WHERE RESEARCH IS THE KEY TO TOMORROW 
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Now 4 CHR High Temperature TEFLONeTapes 

Pressure-Sensitive TEFLON Tapes 
easy to apply in both electrical 

and mechanical applications 

The electrical uses of Temp-R-Tape include slot lining, inter-
layer and interphase insulation, harness bundling, wrapping 
for microwave components, transformer coils, capacitors 
and high voltage cables, etc. 
As a low friction, non-stick facing, Temp-R-Tape applica-
tions range from facings for film guides in sensitive elec-
tronic instruments to the facing for heat sealing bars, 
forming dies, chutes, guide rails, etc. 
Chemical resistant facing applications include masking 
tape in high temperature dipping operations. 

All four of these pressure-sensitive Teflon tapes are avail-
able from stock in rolls and in sheet form. In addition to 
Teflon tapes, CHR also makes a fiberglass tape with ther-
mal curing, pressure-sensitive silicone adhesive (Temp-R-
Tape GV) and silicone rubber coated fiberglass tape with 
thermal curing, pressure-sensitive silicone adhesive (Temp-
R-Tape SGV). 
FREE SAMPLES and folder — write, phone or use inquiry service. 

— — 100 ° F to 500 °F applications 

— Class H and Class C insulation 

— Non-stick and low friction facing 

—Chemical resistant facing 

TEMP-R-TAPE T is a .006" pressure-sensitive 
Teflon tape with —100°F to 400°F (-70°C to 
200°C) temperature range. It has high dielec-
tric strength, low power factor, negligible mois-
ture absorption, high elongation, is non-corrosive 
and non-contaminating. Meets Class H Temper-
ature requirements. 

TEMP-R-TAPE TH is a .013" pressure-sensitive 
Teflon tape with —100°F to 400°F temperature 
range. It is similar to Temp-R-Tape T except 
that it is made of .010" Teflon film to which 
.003" silicone polymer adhesive has been added. 
Often used where a single, thicker dielectric 
barrier is desired or where a more rigid, abra-
sion resistant wrap is required. 

TEMP-R-TAPE C is a .002" pressure-sensitive, 
thermal curing Teflon tape with —100°F to 
500°F temperature range. It is made with a cast 
Teflon film which provides dielectric strength 
(2750 v/m) higher than any other type of Teflon 
film. When cured in place, it will operate at tem-
peratures up to 500°F and will withstand much 
higher temperatures for short periods. Meets 
Class H and Class C temperature requirements. 

TEMP-R-TAPE TGV is a thermal curing, pressure-
sensitive Teflon impregnated fiberglass tape with 
—100°F to 500°F temperature range. Although 
it is used extensively for mechanical and elec-
trical applications, its dielectric strength is 
lower than other Temp-R-Tapes. 

CHR products Include: 

COHRIastic Aircraft Products—Airframe 
and engine seals, firewall seals, coated fabrics 
and ducts 

COHRIastic Silicone Rubber Products — 
Silicone rubber moldings and extrusions, sili-
cone rubber sheets, silicone sponge rubber 

Temp-R-Tapes — Pressure sensitive, thermal 
curing Teflon and silicone tapes 

Allied Products — COHRlastic silicone 
cements and conductive gasketing 

Leader in Fabrication of Silicone Rubber 

CONNECTICUT HARD RUBBER COMPANY 
Main Office: New Haven 9, Connecticut 

, 
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Industrial 

Products 

Division 

IN 

CUSTOM 

POWER 

EQUIPMENT 

The Industrial Products Division of ITT offers a complete facility 
for custom airborne, ground, and ground-support power equip-
ment and systems. Backed by the research, development, manu-
facturing, and technical experience of the worldwide International 
Telephone and Telegraph Corporation, we can package power 
equipment with built-in reliability to your exact requirements. 
Our complete engineering staff and environmental testing facili-
ties enable us to supply reliable, high-quality units and systems, 
both quickly and at reasonable cost — 

• DC Transformers • Complete Systems • Magnetic Amplifiers 
• T/R units • High-voltage Supplies • Transistor-regulated 
• Partial Systems • Inverters Supplies 

20-Amp Silicon T/R used 
on Chance-Vought F-8-U 
and Douglas A4D-2N. 

Launcher power supply 
for Lockheed's F-104 
Starfighter. 

Static power unit for 
this nation's most 
advanced jet bomber. 

Typical ITT Power Units. More than 50 different models of ITT 
power equipment are proving themselves in use every day. 

THE LATEST IN STATIC POWER DESIGN 

We have a complete line of fully qualified static power equipment, 
from 20 to 200 amps, in silicon or selenium. No moving parts. 
Long life — models up to 10,000 hours. 

- - 
ITT provides power source for Convair's 
B-58 Hustler —a completely integrated 
electrical power system. 

Let us know your requirements ...write, wire,, or phone. 

I  Industrial 
INTERNATI ONA L  TELEPHONE Prod&uctsTELEGRAPH CiORP.OsRiArION 

SL 15191 Bledsoe St. • San Fernando, Calif. 

REGIONAL OFFICES: NEW YORK (Lodi, N.1.), PRescott 3-1550; DALLAS, FLeetwood 1-4468 
CHICAGO, LOng Beach 1-3936; LOS ANGELES (San Fernando), EMpire 7-6161 
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Kleinschmidt teletypewriters move up with the U. S. Army, 
operating without interruption under combat conditions 

for teleprinted messages 

U.S.ARMY 

7A 8375 

Interior view of van aove 

Constant contact, in print, between combat head-
quarters and widely-dispersed field units! Devel-
oped in cooperation with the U. S. Army Signal 
Corps, Kleinschmidt teletypewriters in this mobile 
communications center are capable of sending and 
receiving thousands of teleprinted messages a day. 
Operation is fast, accurate, dependable, simple. In 

recognition of proved performance, Kleinschmidt 
equipment for the U. S. Army is manufactured 
under the Reduced Inspection Quality Assurance 
Plan. Now Kleinschmidt experience points toward 
new accomplishments in electronic communica-
tions for business and industry. The new concepts, 
new applications are virtually unlimited. 

KLEIN$CHMI o 
DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS 

Roneer in teleprinted communications systems and equipment since 1911 
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MICROWAVE 
GENERATORS 
950 to 21,000 mc 

with MORE 
MODULATION 
BCAPABILITIES 

The extremely wide range of pulse width, delay and repe-
tition rate are read directly on the front panel of Polarad 
microwave generators. In addition these units provide 
broadband internal FM and CW modulation, versatile exter-
nal modulation capability and a sync output for all signals. 
These features provide the largest choice of microwave 
test signal combinations available in signal generators. 

Internal pulse rise and decay: 0.1 microsecond.* 

External pulse modulation: positive or negative polarity, 
10 to 10,000 pps, 0.2 to 100 microseconds width.* 

Output synchronization pulses: positive polarity, delayed 
and undelayed. 

Rugged construction. Quick, easy inspection and servicing. 
Continuous UNI-DIAL tuning in each frequency range. Non-
contacting tuning cavity chokes. 

For every• application, 950 to 21,000 mc. 

Model Frequency Range Power Output 

MSG-1 
MSG-2 

950 to 2,400 mc 
2,000 to 4,600 mc 
4,450 to 8,000 mc 
6,950 to 11,000 mc 
4,200 to 11,000 mc 

PMX 

MSG-34 

o dbm (1 milliwatt) 
to —127 dbm, directly 
calibrated 

PMK 
10,000 to 15,500 mc +10 dbm (10 milliwatts) 
15,000 to 21,000 mc to —90 dbm 

AND MICROWAVE POWER SOURCES — 1,050 to 17,500 mc. 

High power output: 14 to 700 milliwatts depending on fre-
quency. Modulation: Internal square wave or external FM 
and square wave. 

FREE LIFETIME SERVICE 
ON ALL POLARAD 
INSTRUMENTS 

POLARAD 
e ELECTRONICS 
CORPORATION 
' 43-20 34th Street 

Long Island City 1, N. Y. 

Representatives in principal cities 

4,) 

MAIL THIS CARD 
for specifications. Ask 
your nearest Polarad 
representative (in the 

Yellow Pages) for a copy 
of "Notes on Microwave 

Measurements:' 

air 

MODULATION 
CAPABILITIES* 

Generates CW, 
FM, internal 
pulse, internal 
square wave. Or 
can be externally 
modulated. 

Pulse delay: 
adjustable from 
2 to 2,000 
microseconds. 

Pulse repetition 
rate: adjustable 
from 10 to 
10,000 pps. 

Pulse width: 
adjustable from 
0.2 to 10 
microseconds. 

Linear sawtooth 
internal FM 
modulation, 10 
to 10,000 cps, 
5 mc minimum 
frequency 
deviation. 

Internal or 
external, pulse 
or sine wave 
synchronization. 

*Models MSG-34. 
PMX and.PMK 

MC 

MODULkYIDN 
SELECTOR' 

DEL? 

FREOUIE,E2Y 

CYC.e PER SECCiND 
5 

PULSE Witriii 
MICROSECONe5 

5 

7 

0.2 

SYNC & 
SELECTOR 

INT. MOD. siée 
& so. 

1 1 
FM 

_AMPLITLDE 
5 e 

EDGE E RNA! 
SYNC 

e e/lP 

POLARAD ELECTRONICS CORPORATION: 

Please send me complete specifications for: 

Microwave Signal Generators, 

  to  
Li Microwave Power Sources, 

 tc 

My application is:  

Name 

MC 

Title  Dept  

Company  

Address  

City 7one State 



MICROWAVE 
GENERATORS 

18 000 to 50 000 mc 
MICROWAVE 

SIGNAL GENERATORS 

18,000 to 39,700 mc 

7 interchangeable plug-in tuning units 

Calibrated power output: —10 to —90 dbm 

Direct-reading attenuator, accurate to 2% 

MICROWAVE 

POWER SOURCES 

18,000 to 50,000 mc 

9 interchangeable plug-in tuning units 

High power output: 10 mw from 

18,000 to 33,520 mc. 

Between 9 and 3 mw in higher ranges, 

depending on frequency. 

PLUG-IN 

INTERCHANGEABILITY 

Now you can work at Extremely 

High Frequencies with one basic 

microwave generator, using 

only the tuning units in the ranges 

you require immediately. Later, 

as your work expands to other 

frequencies, add only tuning units — 

not complete generators. 

All instruments provide: a direct reading wavemeter, indicating frequency to 0.1% accuracy; 

continuous tuning over entire range; 1,000 cps internal square-wave modulation — or external modulation; 

direct waveguide output connectors. All are designed for quick, easy inspection and servicing. 

BUSINESS REPLY CARD 
First Class Permit No. 18, Long Island City 1, N.Y. 

POLARAD ELECTRONICS CORP 

43-20 341h St, Long laland City I. N. V. 

No 

Postage Stamp 

Necessary 

If Mailed in the 
United States 

1 MAIL THIS CARD for specifications. Ask 

your nearest Polarad 
representative (in the 

Yellow Pages) for a copy 

of "Notes on Microwave 

Measurements". 

FREE LIFETIME SERVICE 
ON ALL POLARAD 

INSTRUMENTS 

POLARAD 
ELECTRONIC! 
CORPORATIOw _ 
43-20 34th Street Long Island City 1, N.Y. 

Representatives in principal cities 



Neil month 111 
Seventeenth Edition 

• 1959 ELECTRONIC INDUSTRIES Directory and All-Reference Issue 
Published for year-round use 

A directory of electronic manufacturing that tells you 

t. who makes it 

gip where you can get it 
e who represents it 

le* brand and trade names 

for more than 2600 component and equipment items 

plus 

• Our 2nd annual Reference Handbook Section 
with more than 100 pages of valuable engineering data 

All information updated and compatible with the 1958 edition 

Some of the new reference features in 1959: 

• Coaxial Cable and Wire Data Chart 

• Plastics-Engineering Reference Data 
• Hardware-Fasteners for Electronic Equipment 

Some of the expanded reference features: 

e 1959 Semiconductor Diode Specifications 
e 1959 Transistor Specifications 
• 1959 Military-Electronic Procurement Directory 

and many other information-packed sources such as New Electronic Standards, Marketing Statistics, 
Government Contract Award data, Roster of Associations Serving the Electronic Industries, Semi-con-

ductor symbols, International Electronic Sources, New Vacuum Tube Registrations, Coming Events, etc. 

Watch for these coming issues 

*AUGUST *NOVEMBER *JANUARY 
WESCON Convention Microwave Issue Industry Review 



Fig. 1: The latron, 
a storage tube, is 
used in the radar 
indicator to obtain 
a high degree of 

brightness 

By EDWARD W. KOENIG 
ITT Labs. 
Fort Wayne, Ind. 

For Aircraft Cockpits   

High Brightness 
Radar Indicators 
Normal CRT's have been acceptable in radar indicators on ship-
board and ground locations where ambient light conditions are 
controllable. It's a different story in aircraft cockpits due to 
bright sunlight. The use of storage tubes has licked this problem. 

NORMAL CRT radar indicators have been accepted 
for shipboard use where ambient lighting could 

be controlled. They are not acceptable for the high 
ambient light levels in aircraft cockpits. A display 
with at least 1,000 foot-lamberts of illumination is 
considered necessary under bright daylight condi-
tions. 

Modern aircraft and radar system designers have 
searched for a display capable of this brightness. One 
of these systems, the AN/APG-53 radar, was de-
veloped at the Naval Avionics Facility in Indian-

apolis. It was designed with such a display as an 

integral part. The Farnsworth 7176 Iatron was 
chosen as the display element, and Farnsworth Elec-

tronics was chosen to develop the indicator circuitry 
(the cognizant group is now organized as part of ITT 
Labs.). This indicator has been completed and it 
shows great promise of being accepted as a component 
for airborne radar systems. 

The indicator has the dimensions of approximately 
5% inches square and 16 inches long, and weighs less 
than 14 lbs. The unit contains a five-inch diameter 
storage tube and all the necessary circuitry for a 
multi-purpose radar indicator. Transistorized cir-
cuitry, printed wiring boards and miniature com-
ponents make this assembly possible. 

Display Tube 

As background information, it is necessary to un-
derstand the state of the art of storage tubes. The 
circuitry necessary for this tube will be described. 
Also the configuration of the display given that was 
chosen to best use the tube. Selection of a display 
tube was made on the basis of the brightness re-

quirements more than any other single factor. Signal 
storage capability was originally considered only as 
a means of producing the required brightness. It 
has proven to be a desirable factor on its own. A dis-

advantage inherent in storage tubes was their com-

paratively lower resolution. In this application, the 
resolution was not considered unduly restrictive. A 
view of an Iatron as usd in this indicator is shown 
in Fig. 1. 

Characteristics of the tube are as follows: 
Brightness-3000 foot-lamberts at 10 KV and full 

storage; 

Resolution—Approximately 30 lines per inch; 
Contrast—Five shades of grey; 

Length—Twelve and one-half inches; 

Diameter—Five and one-sixteenth inches at the bulb, 
two and nine-sixteenth inches at the neck; 

Useful screen diameter—Four inches maximum. 
Focusing Method—Electrostatic; 
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FLOOD ANODE (+GOV) 

FLOOD CATHODE (0V) 

jj 

Jfllfl 
1 WRITING GUN 
CATHODE (-550) 

FLOOD GUN ANODES 
(+30V,+25V,..10V) 

Deflection Method—Electrostatic. 
The method of operation of the Iatron can be shown 

by reference to Fig. 3. The Iatron comprises all of 
a normal CET plus additional parts, these being a 
flooding gun cathode, anodes, and a pair of fine mesh 
screens. 
The storage tube operation is partly like a normal 

cathode ray type deflection gun emitting a writing 
beam that impinges on the backing electrode. This 
backing is constructed of a fine mesh nickel screen. 

It is coated with an insulating material. Backing 
has a high secondary emission ratio. Each electron 
that hits the backing electrode causes secondary 
emission, leaving a slight positive charge in the loca-
tion of the hit. Secondary electrons generated here 
are gathered by the meshed collector screen and 

carried away. 
While the writing beam is continually scanning its 

pattern, the flooding gun cathode is continually emit-
ting an unmodulated beam of electrons. These are 
allowed to spray out in an unfocused fashion. Elec-
trostatic lens action of wall coatings (flood gun 
anodes) control this spray such that it is collimated 
and approaches the screen section as a parallel beam. 
When this spray approaches a portion of the backing 
electrode, it will either be repelled by the slight nega-
tive charge on the insulator material or it will pass 
through the electrode in those regions where informa-
tion has been written. Once these flooding gun elec-
trons have passed through the backing electrode, they 
are rapidly accelerated to the viewing phosphor by 
its potential of approximately 8,500 volts. 

Characteristics 

From this description, several characteristics may 

be noted: 
1. Writing gun performance is dependent on the 

grid characteristics of the writing gun, and on the 
characteristics of the backing electrode and its sec-
ondary emission characteristics. The low values of 
beam current needed for full writing allow the beam 
to be controlled by a relatively small dynamic grid 
voltage range, in the order of 5 volts. Since the beam 
current must be kept low, the writing gun grid will 
be operated near cutoff at all times. 

2. The phenomenon of writing a charge pattern on 
the insulator material allows an information storage 
time in the order of minutes. It also allows buildup 
of signal patterns by integration of presented in-
formation as desired. These effects may be utilized 
to increase viewing time, and to improve signal to 

Fig. 2: Considerable t me was spent packaging the indicator 

noise ratio, thereby increasing radar range. In the 
design of a radar indicator, it is necessary to deter-
mine the amount of signal buildup required. Long 
storage time may be undesirable if it causes con-
fusion by the display of retained targets. It may be 
highly desirable in other applications because it will 
display the track of a moving target. 

3. Instantaneous light output of a written line on 
the Iatron is comparable to that of a arr with the 
same accelerating potential. However, with the in-
clusion of the storage screens it is possible to retain 
the same brightness as the original writing spot of 
a CET. Storage for even a short time will then in-
crease average brightness to phenomenal values. 
Brightnesses in the order of 1,000 to 3,000 foot-
lamberts. 

4. Storage time of this display tube may be con-
trolled by applying voltage pulses to the backing 
electrode. Any variation in the backing electrode 
voltage will have an effect on the charge pattern on 
the insulator coating. By applying a sharp repetitive 
pulse to this screen, the insulator tends to equalize 
its charge depending on the amplitude and rate of 
the erase pulses applied. Erase rate control becomes 
a very effective storage control and is presented as 
such to the pilot. For the present application, a stor-
age time of one-half to about three seconds is pro-
vided. Control may be adjusted to give storage time 
from milliseconds to minutes. 

5. Adverse effects of magnetic fields on the slow 
flooding beam require the use of a good magnetic 
shield. In normal use, the shield is made to fit closely 
around the tube. However, in this application, the 
space required did not allow a separate shield, so the 
dust cover is made of mu-metal. A separate shield is 
fitted around the neck of the tube. 

PHOSPHOR (.8500V) Fig. 3: Drawing shows the 
BACKING ELECTRODE (+10V) latron storage tube ele-

coLLEcTon(+180Y) 7  ments 

:I  

Fig. 4: Circuitry associated 
with the storage tube is 
shown 
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Radar Indicator (continued) 
6. Ruggedizing of this tube has been done by care-

ful design of the mechanical structure. Strength-
ened joints and improved supports have stiffened the 
inner parts. This allows the tube to be used in an 
aircraft with little or no isolation. The tube is sup-
ported by the large plastic ring potted to the front 
portion of the tube and by a spring mounted socket 
assembly. The tube has been tested to MIL-T-5422 
specifications and is capable of operating under those 
conditions. 

Circuitry that is unique to a storage tube display 
includes: voltage supplies for the flooding gun grid 
and anodes, voltage for the collector and backing 
electrode, and an erase pulse generator. These re-
quirements were combined by a relatively simple re-
sistance divider network and a transistorized block-
ing oscillator pulse generator. The schematic for this 
circuitry is given in Fig. 4. 

Deflection Circuitry 

Although 8,000 or more volts are used on the phos-
phor of the storage tube, this is not the accelerating 
potential against which the writing gun and deflecting 
plates are working. Storage screens between the writ-
ing gun and the phosphor act as a shield; hence, the 
accelerating potential is that of the writing gun cath-
ode to the backing electrode screen. This voltage may 
be quite low, in this case about 550 volts. For circuit 
simplicity, it is easiest to float the writing gun sec-
tion at a negative potential. This allows the storage 
screens and flooding gun circuit to operate near 
ground poténtial. This relatively low accelerating po-
tential permits a deflection sensitivity of 30 volts per 
inch, and makes the sweep circuit design compatible 
with transistor techniques. The sweep circuit is cap-
able of 140 volts peak to peak deflection. A simplified 
schematic (Figs. 5 and 6) shows that the circuit is 
comprised of a triggered multivibrator with ampli-
tude reset, a bootstrap waveform generator, and an 
emitter follower output followed by a low gain ampli-
fier. 

Silicon transistors are used throughout. The choice 
of transistors is shown on the schematics. Circuit de-
signing had to consider the wide variations among 
transistors of a single type, variations of hfe and 
with an increase in temperature and the additional 
base current requirements of low temperature opera-
tion. Some of the techniques were to choose only high 
quality transistors that had the limits of manufacture 

2N337 

Fig. 5: Triggered 
multivibrator used in 
the sweep circuitry 

clearly defined. Each stage then was designed for the 
lowest gain that might be expected over the complete 
temperature range. The base current circuits were de-
signed such that an additional 2 ma. could be supplied 
for reliable low temperature operation. 

Triggering 
Triggering of the multivibrator is possible over 

a wide range of input signal amplitudes and pulse 
widths. The method of returning the flip-flop to its 
quiescent state after a sweep period is somewhat 
unique. The controlling factor is the amplitude of the 
sweep signal and not the sweep length. This method 
of triggering reduces the likelihood of jitter. It re-
moves much of the dependence on the trigger action 
from active elements (transistors) and allows it to 
depend more on the passive elements of the charge 
path. 
The transistorized sweep generator uses a 30 volt 

double anode zener diode as the bootstrap coupling 
element. This allows generation of a 70 volt sawtooth 
with a linearity better than 1%. Because of resistor 
and capacitor tolerance variations, it is necessary to 
specify the zener voltage to within 5%. Sweep rate 
or slope can then be controlled by a variable resistor 
in the charge path. 

Following the bootstrap sweep generator is an 
emitter follower. This provides a low impedance for 
the bootstrap circuit and for the flip-flop trigger re-
turn. This emitter connection is also used for one of 
the deflection plates. The other deflection plate re-
ceives an inverted signal from a low gain amplifier 
driven by the emitter follower. A large amount of 
dynamic feedback is used to reduce drift and varia-
tions caused by temperature. Control of the amount 
of signal current determines the voltage output and 
acts as an amplitude control. Control of the quiescent 
base current is used as a centering adjust. The self 
bias feedback resistor is nearly the same value as the 
load resistor, providing a strong degeneration of any 
variation in output signal. 

Fig. 6: Sweep circuit output is 140v p-p 
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Fig. 7: Transistorized video amplifier 
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Video Amplifier 

Video amplification of the radar signals as received 
at the indicator is accomplished by two pairs of tran-
sistors, one pair of which is shown in Fig. 7. Each 
pair has a feedback path from output emitter to in-
put base. This feedback, in conjunction with partially 
bypassed emitter resistors, allows the amplifier to be 
flat in response to over 6 Mc at room temperature, 
and flat to at least 4 Mc at elevated temperatures. 
Each feedback pair has a low input impedance and 
fairly low output impedance (in the order of 30 and 
1,000 ohms respectively). A maximum signal of 12 
volts appears at the output. It is capacitively coupled 
to the writing gun grid. Blanking of the Iatron is 
accomplished by coupling a square wave from the 
sweep multivibrator to a blanking emitter follower 
operating at cathode potential. (Fig. 8.) This blank-
ing signal (negative going during the sweep period) 
brings the Iatron grid-cathode voltage from beyond 
cutoff to a bias setting chosen on the bias potentio-
meter. Radar information is applied positively to the 
grid. Complete schematics of the sweep and video 
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circuits are included in Figs. 9 and 10 for an overall 
understanding of the techniques used. 

Packaging 

Although the circuitry described is not a complete 
description of all that is in the indicator, it is felt 
that the remaining portions are unimportant for a 
general discussion. Selection of components was re-
stricted to MIL approved parts where it was possible 
to include them. Derating of components and mount-
ing procedures were used that would give a maximum 
of reliability consistent with the design requirements 
Two etched printed wiring boards are used, contain-

ing a total of 15 transistors, 9 re-
lays, 15 trimmer potentiometers, 
and all of the associated com-
ponents. 
To contain the necessary circuits 

and components in the package 
size, yet retain accessibility and 
good construction, it was necessary 

I5K to spend considerable effort on the 
package. As shown in Fig. 2, 
there is a frame closely fitting the 
Iatron tube. It acts as a mount for 
the tube, two printed wiring 

2N341 22K boards, the high voltage supply 
and the front panel. The tube base 
is held in a spring mounted socket 
and the front end is supported by 
a relatively soft potting material. 
The unit is then placed in a semi-
tight dust cover and is ready for 
insertion into the aircraft instru-
ment panel. 

Pilot reaction to the high bright-
ness display is extremely favorable. 
This indicating that the 1000 foot-
lamberts of brightness available 
from the display will satisfy their 
requirements. Transistorized cir-
cuitry has kept heat dissipation to• 
a minimum and compact packaging 
has allowed construction of a com-
plete radar indicator as a cockpit 
panel instrument. 
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Fig. 9 (above' : Complete indicator sweep circuit schematic includes component values 

Fig 10 (below : Complete video circuit with the necessary information for building 

VIDEO IN 

+ 30V 

N337 
33 

220 

220 
UN BLANKING .068 

:.330 EIMEG 

:I8K 

- 600V 

 ./L 

-250V 
ANODE 1 

Z2ENER 0V (FOCUS) 

2N497 

CATHODE 
-Ls 

22K 

30V ZENER 

30V ZENER 

+80 

Acknowledgment 

The development reported in this 
paper was performed under subcon-
tract to Douglas Aircraft Com-
pany on Contract NOas-57-183. 
The indicator is a portion of the 
AN/APG-53A Radar Set, devel-
oped at Naval Avionics Facility, 
Indianapolis. 

ELECTRONIC INDUSTRIES • May 1959 
73 



Reliability improvement, an engineering responsibility, must be a continuous process. The 
requirements of management, design, production, and quality control are detailed here. 

Planning Dynamic Reliability 

SUSTAINED performance is the objective of reli-
ability. 

Reliability is a relation of actual performance to 
required performance. 

Stresses can be internal and external; the sum total 
of these stresses forms the total stress a component or 
equipment has to endure. 

How well a device stands up under stress depends 
on its strength. Good reliability then depends upon an 

adequate reserve of strength to withstand the stresses 
of use. 

Variability of Characteristics 

When considering components or equipments, we 
encounter a complex situation. If components were 
identical in strength and characteristics, we could 
determine the reliability of a small sample and predict 
the performance of all ensuing products. 

Electronic components are in a different category. 
A simple part may consist of several materials. Ma-

terial characteristics vary, and the relationship and 
interaction of materials becomes important. 

The functional characteristics of electronic parts 
are frequently less predictable than those of mechan-
ical parts. We have to contend with material charac-
teristics, interaction, stability, dynamic properties, 
process variability and other heterogeneous factors. 

Reliability Determination 

Reliability determination and prediction can be 
difficult. First, on account of the large variation in 
conditions of use; secondly, on account of the difficulty 

By J. H. DE FRENNE 
Senior Engineer 
Member of Technical Staff 
Hughes Aircraft Co. 
El Segundo, Calif. 

of manufacturing parts within close tolerances. There 
is a spread of characteristics in a batch of compo-
nents, and characteristics often vary from batch to 
batch. 

To determine reliability of components, a large 
number of factors must be considered. Also much 
valid information must be accumulated, analyzed and 
verified. 

. . . application must consider dynamic limits of parameters . 

Photo—Shockley Transistor Corp. 
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Due to the variations in component characteristics 
and stability, it is dangerous to go by average values 
or ratings. Component application must consider the 
dynamic limits of parameters and stresses. 

Improvements in equipment and components may 
result from corrective action. Failure analysis, by 
itself, does not produce reliability. Failures require 
extensive analysis of symptoms and conditions. The 
analysis never produces improvement by itself. Only 
action taken as a result of analysis gets results. 

Data Analysis 

One of the difficulties in reliability improvement is 
evaluation and correlation of information. 
Though there are instances where isolated effort 

may correct deficiences or weaknesses, reliability im-
provement remains a continuous effort. Continuity 
of effort means to start with the raw materials, and 

to proceed with manufacturing processes and tech-
niques, all the way through to the completed end 
product. 

The following analysis endeavors to illustrate the 
general data flow, what may be contained in it, and 
what additional effort is required to obtain improve-
ments. 

Proof of control, in all phases, is required. Tlu‘ 
relativity of reliability to application must be con-
sidered. It requires that nothing should be taken for 
granted. 

Routine information—defect descriptions, test data 
and out of tolerance conditions—can be regarded as 
vague symptoms; causes of failures are rarely known 
without further investigation. 

There are several areas where production informa-
tion can be obtained: 

1. The producers of materials and components, as 
a result of in-process control and test data. 

2. Receiving Inspection results. 
3. Assembly and Test, in the form of defects or 

difficulties encountered in meeting specifications, and 
as test data. 

4. Product evaluation results, survival under stress, 
time between malfunction. 

Information obtained from these sources differs in 
kind and in validity. We may segregate defects and 
deficiencies in the following classes of causes: 

1. Characteristics: excessive va-
rition. 

2. Strength: low safety factor 
under stress. 

3. Wear: insufficient life under 
conditions of use. 

4. Compatability: not adaptable 
to companion parts or application. 

5. Selectivity: not sufficiently in-
terchangeable, not sufficiently re-
producible. 

6. Workmanship: errors; sub-
standard production techniques. 

7. Construction Defects: 
The causes of symptoms must be 

detected. Investigations may em-
ploy different techniques i.e. 
through duplication of the failure 

Pho+o—Alite Div., U. S. Storevea, 

If sapphire window non-metalically bonded to high alumina ceramic 
endures severe environments, it nmy be used as missile infrared dome. 

condition, through study of conditions of manufac-
ture and of usage, and by means of parts analyses. 
These investigations are expensive and time consum-
ing. Analysis of defective parts by suppliers can be 
an excellent motive for correction. If failed parts are 
returned to suppliers, the conditions of use must be 
explained and circuit data may be required. 

Sources of Informaticn 

Table 1 illustrates sources of information, the 
classes of information generally encountered and the 
degree of validity that might be assignable in general 
to symptoms of parts failures. 

This is only a general indication of validity, and 

• Mfg. Process Information 
• Receiving Inspection 
Assembly and Test  
Systems Test  
Product Evaluation Test. 
Field Information  

Charac-
teristics 

2 

CLASSES OF INFORMATION 

Selec- Work-
tivfty manship 

2 
2 

2 
2 
3 

1. May be assumed to be significant symptoms. 
2. May be assumed to be a useful indication. 
3. May or may not be useful 
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Reliability Planning (continued) 

may vary according to specific products. We must 
assure that information received is a true description 
of the symptoms encountered. 
The inherent limitation of routine testing and data 

processing systems lies in the fact that symptoms must 
be coded in advance. Unfortunately, we cannot predict 
exactly what might happen. There is also, a lack of 
time and opportunity for adding significant details. 

Significant and valid data can best be obtained at 
the time failure diagnosis is made. Reliability* plan-
ning will, therefore, require qualified engineering sup-
port and surveillance throughout all phases. Reliabil-
ity engineering is primarily interested in the nature 
of defects, while production quality control concerns 
itself mainly with the number of defects. 

Manufacturing process variability is difficult to cor-
relate and control. Questions arising: How far back 
can we go? How to acquire understanding of a large 
variety of components, materials, processes, designs, 
the viewpoints of people? How to make our require-
ments known to our suppliers? This definitely points 
to specialization in reliability engineering. 

Failures are most often a result of variables. A 
smaller portion can be attributed to deterioration. 

Defects could be classified in these categories: 
1. Sudden failures, or abrupt cessation of normal 

operation. 

2. Malfunction, an inadequacy of performance. 
3. Weakness, a marginal performance or short-

coming. 

The most distinct malfunction symptoms are found 
in category 1. Categories 2 and 3 require further 
study; they are more subjective, the viewpoint of 
operators enter as a factor. 

It is not suitable to design equipment in which the 
desired performance can be obtained only by careful 
adjustment and balancing. Design must allow toler-

Improvements in manufacturing facilities, such as this sliding door 
on baking oven, contribute to better predictability by better control. 

Photo—F. J. Stokes Corp. 

ance latitude, incorporate safety margins and con-
sider the human engineering factors. Many of the 
more subtle criteria are often not included in specifica-
tions, but are requirements for mature design. 

This requires a dynamic and consistant approach. 
The implications may carry us far afield. For instance, 
it is not only necessary to determine how good reli-
ability is, but we must eventually also know why one 
item is better than another, and under what condi-
tions. 

Corrective action based on tabulated routine infor-
mation is based only on symptoms. It can, therefore, 
never be very effective. A "pot-shot" approach of 
investigation may, or may not, hit something worth-
while. If it does have an effect, it may provide only 
a temporary improvement. 

Causes of Failures 
The "mode of failure" is important and should be 

extended to all reliability factors. 
We then must consider modes of variation in char-

acteristics, strength, wear, compatibility and selectiv-
ity in relation to factors of operation, such as temper-
ature, contamination, vibration, voltage, transients 
and other stresses. 
The modes of failure, stability and behavior, can 

together be called reliability variables—the factors 
that determine the degree of immunity against mal-
function under conditions of use. 
Some of the most important reliability factors are 

listed in Table 2. 

Development and Specifications 

An upgrading of reliability standards has to be 
done gradually, generally and uniformly. If weak 
points remain, they will tend to cancel improvements. 
Standards or specifications should be considered as 
stepping stones which prevent a sliding down from 
certain levels. They should be "one-way" signs, leav-
ing open the possibility of improvement. Inflexible 
specifications would have a tendency to freeze a 
situation. Since variability is a frequent cause of 
unreliability, more rigid specifications may be re-
quired. 

A high degree of organization with detailed specifi-
cations will be limiting. Such limitation will curb 
error in production, but will also limit progress if 
accepted as the final word. This freezing process is 
often necessary to get production; it should take place 
only when available possibilities of improvement have 
been developed to a specified point. This requires 
time, often not available in accelerated programs. 

Different types of specifications and standards re-
flect the degree of freedom of an operation. Specifi-
cations for quantity production are firm. Engineering 
has a greater degree of freedom. Research and de-
velopment have the greatest freedom of all. 
A concept of perfection must remain active. Be-

sides "temporary" specifications, there must be 
general plans and objectives for further perfection. 
These objectives must be made known to design engi-
neering, research and development, production and 
suppliers, to generate a concerted effort towards im-
provement. 

Most efforts toward reliability improvement have. 
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Table 2 

Reliability 

CHARACTERISTICS 

The individual qualities that distinguish and identify an item. 

NOT ACCEPTABLE TOLERANCES: Marginal values and char-
acteristics that may cause early failure under stress. 

NOT ACCEPTABLE ACCUMULATIVE TOLERANCE: Not ac-
ceptable composite tolerance, where a number of simultaneous 
tolerance conditions exist. 

SHIFT AND DRIFT: The permanent changes in values due to 
stress, time or environment. Shift is the change due to transient 
stress or shock. Drift, the slow changes due to aging, corrosion 
and stress. 

DYNAMIC PROPERTIES: Characteristics and behavior during 
operation, as they may differ from the static characteristics as 
measured in acceptance tests. 

HIDDEN CHARACTERISTICS: Those properties of materials 
and design that are not discovered during normal use or test. 
Tests can be designed to investigate these characteristics and 
their relationship to suitability of materials, construction and 
workmanship. 

STRENGTH 

Capacity for endurance. 

STABILITY REGIONS: The regions of parameters and stresses 
under which an item will perform satisfactorily without early 
failure. The boundaries of those regions can be called dynamic 
limits. Stability is the absence of variations in performance 
during normal operation. 

RELIABILITY RESERVE: The margin of safety between operat-
ing conditions and the dynamic limits where early failure will 
occur. 

EFFECT OF INTERMITTENT OPERATION: Failures frequently 
result sooner when power is switched on and off continuously. 

WEAR 
The gradual wearing away of materials during use, resulting 
in loss of strength, tolerance, emission, contact or other factors, 
rendering the item inoperative or ineffective. 

Factors 

COMPATIBILITY 
The ease in which a part can be made to operate in conjunction 
with companion parts or application. Could, also, be described 
as adaptability. 

INTERACTION: The manner in which characteristics and be-
havior of parts are influenced by associated parts and circuitry. 
(Heat dissipation and crosstalk are examples of interaction 
factors.) 

COMPOSITE BEHAVIOR: The performance and behavior of a 
closely associated group of parts or materials in a particular 
application. This situation may occur in delay lines, networks, 
and other sub-assemblies, especially when pulses are present 
or when r-f signals are involved. 

SELECTIVITY 
An item can be called selective if it is not sufficiently inter-
changeable. 

INTERCHANGEABILITY is determined by the homogeneity of 
the operating characteristics. 
REPRODUCIBILITY, the ease and consistency in which 
homogeneity can be maintained in production. 

WORKMANSHIP 
Factors such as errors, contamination and variations in methods 
of assembly. 

LATENT DEFECTS: Hidden, not measurable discontinuity, con-
tamination, imperfection, stress, error or other weakness that 
may cause malfunction or failure. 

CONSTRUCTION 
The manner in which an item is built or put together. 

DESIGN AND MATERIALS: Visible deficiencies. 
HIDDEN STRUCTURAL CHARACTERISTICS: Those features 
of design, production methods and materials that cannot be 
tested or inspected without disassembly, but that may be 
important reliability factors. 
FAIL SAFE PROVISIONS: Those provisions of design that 
prevent catastrophic consequences in case of failure. 

so far, been made as a result of difficulties and 
trouble encountered in trying to meet specifications. 

There are several schools of thought in the field of 
reliability. Some concentrate on selection of compo-
nents, some rely on a theoretical and statistical ap-
proach, others advocate that life testing is the an-
swer. Redundancy and improved parts application are 

being considered. 
These approaches are limited by present state of 

the art; their potential has by no means been ex-
hausted, it will continue to be effective for some time 
to come. 

However, greatly increased reliability and capabil-
ity must be pursued through a deliberate effort to ad-
vance the state of the art of electronic manufacturing. 

Research and development on production techniques, > 
processes and materials must supply the ideas and 
break-throughs that will provide superior design and 

production reliability. 
This type of advanced effort does not limit itself 

to existing specifications and concepts, it is more a 
branch of experimental physics. This effort rigorously 
follow a fixed program, but must rely on ingenuity 
and inspiration to chart its course. 

Its function is to: 
1. Develop advanced production processes, tech-

niques and materials. 
2. Evaluate new production processes and tech-

niques with emphasis on reliability and econo-

my. 
3. Develop special production equipment and 

tooling. 
4. Assure production reliability. 

a) Determine process variables. 
b) Develop process control techniques. 

It provides information and ideas to: 

1. Research and Development. 
2. Product Design. 
3. Manufacturing. 
4. Quality Control. 

Process Control vs. Inspection 

Inspection and test, as it is normally encountered 
in industry, is basically a sorting operation. 

Inspection is often performed far removed in time 
and place from production. Feed-back is ineffective 
in such cases; correlation of cause and effect has be-
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Reliability Planning (Continued) 

come extremely difficult. When correction eventually 
takes place, a lot of water may have passed under the 
bridge. 

Incoming inspection does not give much informa-
tion regarding the relative merits of the products of 
different producers. Minimum requirements as stated 
in the purchase order are the only common denomina-
tor used for comparison. 

"After the fact" type of information tells whether 
we are in immediate trouble or whether there is some 
assurance that we may proceed "as usual." 

If "as usual" means that quality and reliability are 
excellent, then there will be little incentive to go to 
more extensive controls. 

On the other hand, if conditions are contrary to 
good, then we must look for improved means of con-
trol and improved materials, parts, processes, pro-
duction techniques and designs. 

Inspection and test under these conditions is aimed 
at discovery and correction of process variability. 
Instead of maintaining a status quo, a dynamic effort 
must be made to improve all reliability factors. 
When all criteria are met, we do not have to worry 

about sorting "good from bad." Knowing that "all 
is well" reduces or eliminates routine inspection. 
Under such circumstances, processes are controlled 
instead of products. We work from the assumption 
that good materials, good processes and good designs 
result in good products. Highly reliable products can 
only be obtained after this condition is established! 

Production-process control is aimed at prevention 
of defects, a "before the fact" type of control. In-
stead of curing symptoms, we try to immunize pro-
duction by installing early controls, rapid feedback 
and immediate, effective correction. This type of con-
trolled production is also often more economical. 

Communication and Coordination 

Reliability requires a concerted effort of all phases 
of business, most certainly of suppliers. It relies on 
good communication as a means to accumulate and 
share knowledge. 
An effective system for the transmission of infor-

Hard coating of 
aluminum potenti-
ometer mandrels in-
creases life. Here a 
mandrel is checked 
for megohm resist-
ance under mercury. 
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mation can be installed. However, co-ordinated effort 
must be instilled. Reliability improvement was dis-
cussed earlier. Additional stimulus is required to co-
ordinate the sometimes isolated efforts into a more 
universal reliability endeavor. This stimulus is often 
money and where can we get it? 

There is a continuous need for information that 
can, for instance, be demonstrated by the multiple 
contacts that take place with vendors. It is entirely 
possible that a single vendor is contacted by several 
person's from the same organization to communicate 
on facets of reliability. Undoubtedly, most of the con-
tacts are necessary, it may, however, safely be as-
sumed that there is a considerable element of dupli-
cation. 

Communications on acceptance problems pertain to 
matters of conformance to purchase orders. Responsi-
bilities are fairly well defined, and are centered 
around specific requirements, transactions and ship-
ments. The prime objective is to maintain a pre-
determined statue quo. 

Communications on reliability and application prob-
lems are much more complex. Reliability is relative 
to application, and depends on variables not covered 
in detail by the purchase order requirements. The 
prime objective is to improve the status quo by up-
grading standards. 

Several individuals, groups, departments and divi-
sions contact a producer on similar problems. Prob-
lems may require correction by vendors or the vendor 
is contacted to obtain information, or to give time 
information. Considerable knowledge may be gained 
this way. 

The knowledge gained through multiple contacts, 
either slowly filters through to others, or is lost as 
far as the entire organization is concerned. As a 
result, a great deal of duplication takes place. 
As reliability is such a large task, differentiation 

is necessary to partition the task into manageable 
portions. 

A mere multiplication of effort will not suffice. A 
complex purpose requires division of responsibilities 
so both duplication and neglect are avoided. 

Responsibilities 

Design Engineering must balance their designs by 
considering reliability variables such as described 
under causes of failures. Designs and specifications 
must assure the required degree of immunity against 
malfunction. 

Production, including the producers of materials 
and parts, must concentrate on maximizing the in-
herent reliability of the designs. This can be ac-
complished through effective production process con-
trols and through continued verification of the relia-
bility characteristics of manufactured purchased 
items. 

* * 
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Designing 

Transistorized 
Video 

Amplifiers 
In an easy to follow step-by-step proced-
ure, this article gives engineers the back-
ground to design practical receiver video 
amplifiers to given requirements. Two types 
of three-transistor circuits are described. 

By R. G. SALAMAN* 
Colorado Research Corp. 

Broomfield, Colorado 

Part One of Two Parts 

* Mr. R. G. Salaman was employed by Westinghouse Elec-
tric Corp.'s Radio-TV Division in Metuchen, N. J., when 
this article was written. 

TRANSISTOR development has progressed to the 
point where practical video amplifiers of quality 

comparable to those of vacuum tubes can be designed. 
Limitations such as collector-emitter voltage, power, 
and alpha cut-off frequency continue to pose problems 
in designing a one stage video amplifier. 
However, using drift transistors, such as the 

2N247, a 3 stage video amplifier more than fulfilling 
large picture tube receiver video requirements has 
been designed. A one stage amplifier driven by a 
transistor detector presents sufficient drive to a small 
CRT. 

Requirements 

A TV receiver video amplifier should have the 
following requirements: 

A. Negligible loading on a 4.7 source impedance. 
B. Bandwith of 3.5 Mc. 
C. At least 80 vpp output to cathode ray tube. 
D. Gain of 20 for vacuum tube driven or 40-80 

for transistor driven detectors. 
To maximize diode detector efficiency, a detector 

load of the order of 4.7 K must be used. However, it 
will be shown that a low source impedance is needed 
to produce a bandwidth of 3.5 Mc with a usable gain. 
As the maximum collector-emitter voltage rating 

of the available h-f drift transistor at present is 
35-50 volts, a means of doubling this voltage must 
be utilized. 

It is advantageous to feed the cathode of the CRT 
as 15-20% less drive is needed. As the drive required 
is directly proportional to the screen to cathode 
voltage, the signal is in the direction to increase 
beam current by increasing the screen voltage and 

also by grid cathode action. 
Two basically different circuits will be discussed 

in this article; the voltage doubler and the cascaded 
push-pull. 

Common Emitter Stage 

The common emitter stage is used in both of the 
video amplifier circuits as it has the higher input 
impedance of the two configurations having voltage 
gain. 
A. R-C Load Considerations: It is desirable to design 
a circuit which will produce the maximum gain for a 
specified bandwidth and load. 
The problem may be divided into 3 cases. 
1. The time constant of the input is much larger 
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Fig. 1: Hybrid-pi equivalent circuit 

rbbl Cc 
T ( / 
[Rble Ce I RL I 

vi:;egm 
Vg 

Rs = R9 + rbb' 
gmF 

Ca() = 

Fig. : r11, 1111,91Mred equivalent circuit case I 

Cy."( 
F=I.22 Ri_Cc 

R L 
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Video Amplifiers (continued) 

than that of the load, but near the required band-
width. 

2. The time constant of the load is much larger 
than that of the input, but near the required band-
width. 

3. The time constants of the input and load are 
close together. 
The familiar hybrid-pi equivalent circuit is shown 

in Fig. 1. 

Case 1: Rs' Cb'e >> RLCo 

Referring to Fig. 1, it can be seen that when 
RLCo is smaller than Rs' Cb'e, the bandwidth will be 
determined by the latter; the load being substantially 
resistive. Fig. 2 shows the equivalent circuit after 
transforming Cc to the left side of the circuit. 
Cao is usually such a large value that the band-

width is less than is required and a partially bypassed 
emitter resistor, Re, is added as negative feedback 
to increase it. Re alone produces an increase in band-
width of approximately (1 + gm Re) and a reduc-
tion in gain by the same factor, conserving gain 
bandwidth product. This is shown in Fig. 3. 

If RL Rg, the expression for the optimum value 
of RL has been developed.' In the general case (when 
RL # Rg) it will be noted that if gin Re >> 1 and 
Re is varied to maintain constant bandwidth, the low 
frequency gain will not be affected by changing RL. 
This results from the condition that the entire voltage 
aperture be utilized, which relates Ie to 1/RL by a 
constant. Since in a transistor Gm is directly propor-
tional to le, it varies inversely with RL keeping gin 
RL constant. If Re is also adjusted for constant 1 ± 
Gm Re the low frequency gain and the bandwidth 
will be conserved. It will be noted, however, that 
when RL is raised, the bandwidth will also be raised 
as Cb'e varies directly with le. Rb'e varies inversely 
with Ie but is usually swamped out by Rg rbb' in 
the practical case. 
The above results indicate that RL should be made 

as high as possible consistent with the condition that 
Rs' Cb'e >> RLCo. 

Bypassing Re with a small capacitor will not affect 
the low frequency gain but will increase the band-
width.' 

Case 2: RL Co > > Rs' Cb'e 

It is again desirable to transform the equivalent 
circuit of Fig. 2 into a unilateral one representing 
the new load condition. The steps in calculating the Ie is fixed by Vc and RI, for maximum voltage swing; 
new shunt impedance representing the capacitance Ve max. 

(2) Ie — Ce is shown below. RL 

The current through Cc equals 

I = (Va — Vb) Ccjw = Va Y 
Yb'. 

.•.1( = (1 — -) ucjw 
Va 

lf all the current from the generator (Va Gm) 
goes into the load, i.e, RL<<XCe, then 

Va gm 
Yo 

Hence 

then 

Vb = 

Y = (1 ± —7gni ) Ccjca 

Y = Cejo., 

if je., Cc is < < 

1 

Co  
gm Ccjw gm Cc 

Co  
gm Ccjw gm Ce 

1  1  Co  
Z — 

Y jwgmCcRi. gmCc 

When Vb >> Va, the effect of Cc on the output 
circuit can be approximated by placing Cc across 
the load. The complete transformation can be repre-
sented by the equivalent circuit in Fig. 4. 
The equivalent circuit (Fig. 4) indicates that 

minimum Rs is desired. 

Algebraic methods may be used to calculate RL 
with a given Rs for maximum gain for a given 
bandwidth but the equations are extremely complex. 
Other factors involving the limitations imposed by 
the transistor, and intuitive reasoning directly 
dictate the value of RL obviating the necessity for 
solving the equations. 

For present day transistors, the maximum col-
lector-emitter voltage must be utilized to obtain the 
large output voltage required and the transistor must 
operate within the maximum power dissipation. 
Referring to the figure below, the maximum load 
resistance which can be used within the above limita-
tions is 

(Ve max.)2 
(1) RL min. — 

where 

4P 

RL = Load resistance 

Ve max. = Maximum collector-emitter voltage 
P = Maximum power dissipation 

(Left) Steps in calculating 
the new shunt impedance rep-
resenting the capacitance C, 

Ie 

(Right) Graphical presen-
tation of equation above Vc max. 

2 

MAXIMUM POWER 
DISSIPATION CURVE 

Vc max. 
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V OUT 

V IN 

(LOG) 

NO Re 

Re INSERTED 

FREQUENCY (LOG) 

Fig. 3: (above) Emitter peaked 
frequency response — Case I 

Fig. 4: (right Unilateralized equiv-
alent circuit — Case XXXX Il dim 

b Rs 

Co  
C1=9mCcRL , RI -

9mCc 

Rb'e  

Rs + R e 

W I - - 
RLCo 

116.1-imm 
For the case in which R e=--0, greater values of 

RL will decrease the gain bandwidth as follows. Ie 
and therefore gm will decrease (gm = Ie/26) by 
the same factor as RL increases—gain is constant, 
but bandwidth is reduced as load time constant, RL 
Co, increases. 

If the bandwidth, determined by RL Co is below 
the requirements, emitter peaking can again be used, 
but in this case the addition of Re does not conserve 
gain bandwidth. As the current through the load is 
independent of the load impedance the bandwidth 
imposed by the load will not be reflected through Re. 
(See Fig. 6) 
To repeat, this is only true in this case where the 

input circuit corner frequency is well above the load 
circuit corner frequency. 
Re will merely reduce the gain as shown in Fig. 6. 
The addition of the bypass capacitor across Re 

which produces a flat response increases the band-
width (when the emitter is fully bypassed) to the 
point where gain bandwidth conservation is again 

The low frequency gain without peaking is: 

G
Rb'e gm RL  

= 
Rs + Rb'e 

and the modified gain with peaking:equals 

G' = 1 G 
1 + gm Re 

Substituting for (1 + gm Re) 
1 Rb'e gm RL 

G = Co'i X 
co2 RL Rs Rb'e 

From Eq. (1) and (2), 

RL 
4P 

Ie  G' Rb'e 
—  26 co2 Co ‘Rs + Rb'ei 

Case 3: Rs' Cb'e RL Co 
It is obvious that the bandwidth of an emitter 

peaked amplifier of this third category will fall some-
where between that of the first and second cases; the 
exact frequency response is difficult to determine 
intuitively. 

V, V 
and RL gm =-

Fig. 5: Emitter peaked equivalent circuit 
Rs 

Vtiegrn 

191111 

Co—_ GAIN 
(LOG) 

Fig. 6: Emitter peaked frequency response—Case XXX 

W I 

NO Re 
----• Re INSERTED 
--- Re & Ce INSERT 

realized. This stems from the fact that the 6 db rise 
from the emitter peaking cancels the 6 db fall dictated 

by the load. 
With this in mind, the values of Re and Ce can be 

calculated when RL and Co are known: 

where 

Then 

1 
co, Re gm + 1 

col = unpeaked frequency response 
co.2 = desired frequency response 

Re = —1 ( 
gm \ tot 
1  

Ce 
co, Re 

— 1) 

The importance of the exact difference between the 
input and output time constants increases as they 
approach each other. 

It will be remembered that for case I, RL should 
be as high as possible consistent with the initial 
assumption that Rs' Cb'e >> RL Co. The optimum 

operation of a Case II amplifier dictated a minimum 
value of RL without overheating the transistor. 
When Rs' Cb'e RL Co it is correctly assumed that 
the optimum RL will fall somewhere in between Case 
I and II but the exact value is not obvious. Two ap-
proaches can be considered to obtain the optimum 
values of components for this case. 
The transfer function of a general common emitter 

video amplifier can be derived. Then the magnitude 
at the desired cut off frequency is set equal to one-
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Video Amplifiers 
(Continued) 

Fig. 7 (left): Lowest value of Rs produces 
the maximum gain for a given band width. 

half the low frequency voltage 
gain, and the values of the varia-
bles which satisfy this equation and 
in addition give the maximum low 
frequency voltage gain and most 
flat response, can be found. This 
required the use of a computer. 

The variables may also be found 
experimentally by plotting the gain 
as a function of RL for a given Rs. 
As before, the lowest Rs will produce the maximum 
gain for a given bandwidth. The value of Rr, can be 
found from the relation 

160 

140 

120 

80 

RL = 
2 Ie 

which insures utilization of maximum aperture. Ie 
can be adjusted by means of the base bias resistors 
always adjusting Re and Ce for maximum flat gain 
over the required bandwidth. The values of RL can 

then be plotted vs. l-f gain; this is shown for a 
specific case in Fig. 7. 

B. D.0 Consideration: A large de negative feedback 
resistor (RE) must be provided to stabilize the tran-
sistor for temperature variations.2 The bypass con-
denser must present a small reactance to the equiva-
lent series emitter resistance (re = 26/Ie). 

Bias for the base to allow the device to operate at 
the calculated Ie _-= Vc/2 RL max., is provided by a 
large valued resistance divider. 
C. General Considerations: The addition of Re may 
be thought of as increasing the aperture of the circuit 

when the load is imposing the bandwidth limitation. 
When RL is made smaller to increase the bandwidth, 
the aperture must be decreased to remain within the 
maximum power limitation. The addition of Re also 

has the effect of increasing the bandwidth at the 
expense of gain without affecting the aperture. 

Shunt and series inductive peaking can increase 

the bandwidth by a factor of about two depending 
on the video circuit. Peaking of this sort is ac-
complished by well known methods.3 
A factor which should be pointed out, although 

usually not important, is the high frequency power 
limitation. At the higher video frequencies the load 
line becomes elliptical as the load becomes reactive. 

Ve max. 

L
O
W
 
F
R
E
Q
 
G
A
I
N
 

60 

40 

Ilsg=50 

200 

=380 
'4- 

' = 520 

MA. 2 3 4 ( 5 
RL 

• 
LOW FREQUENCY 

HIGH 
FREQUENCY 

Load line becomes 
elliptical as load be-
c om es reactive at 
higher video fre-
quencies. 

I5K I2K 10 K 82K 5.6K 

This limits the maximum voltage swing available 
for the available transistor current, decreasing the 
effective aperture at the high frequencies. The in-
ductive peaking in the collector tends to resonate out 
some of the capacitance, but peaking in the emitter 
and other parts of the circuit other than the collector 
will have no effect in increasing the effective aperture. 

This means that the maximum voltage swing available 
decreases with the frequency response of the output 
circuit alone. As more peaking is performed in the 
output circuit than in the cathode of a vacuum tube 

amplifier, the aperature limitation is not as great as 
with an emitter peaked transistor amplifier. As the 
bulk of the signal energy of a video signal appears at 
low frequencies, this effect does not impose a practical 
limitation. 

Common Collector Stage 

One of the requirements of the video amplifier is 
that it has negligible loading on a 4.7K detector 
source impedance. As the gain must be of the order 
of 40 with a bandwidth of approximately 3.5 MC., 
the input impedance of a common emitter 2N247 can 

be shown to be in the order of 500 to 1,000 ohms. 
One means of transforming this impedance up to 
the required amount is by means of a common col-
lector stage which has a high input and low output 
impedance. 

From the equivalent circuit of Fig. 8 it can be shown 
that 

Z in = Yb = — rb ± (re 4- RL) (1 0) 
Ib 

Z out = 
Vo 

Ie 

and 

Rg rb 
= re + 

1 + e 
It will be noted that P is frequency dependent and 

increases Z out as frequency is increased. 
In general, RL is made fairly large and the values 

of the biasing resistors are adjusted to produce the 

required input impedance. If the effect of the fall-off 
introduces shunting of the biasing resistors, inductive 
peaking can be added in series with the bias resistors 
to equalize the overall input impedance. (See Fig. 9.) 
The output impedance can be calculated for the 
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upper part of the video spectrum by the above formula 
giving the source impedance for the common emitter 
stage. At lower frequencies, the impedance will be 
lower but this will not change the overall voltage gain 
substantially. 

Voltage Doubler Amplifiet4 

Cathode ray tubes require a drive of twice the 
maximum available voltage swing in present day 
transistors. The common emitter stage can be used 
to drive a common base voltage doubler as a means 
of achieving sufficient video drive. Another method of 
obtaining required output swing is described in the 
next section. 

It can be seen in Fig. 10 that if Ro/2 >> Rg, Vo 
must equal 2 Vg since the resistors in the collector-
ground voltage divider are equal. This type of voltage 
doubler calls for a non-phase reversing or common 
base configuration. 
The transfer function can be developed from the 

equivalent circuit in Fig. 11 

(1 ± a) R je 
IL — 

ZL ± 2 R 

R2  
rbb' ± a X Cc 

V Z in = = re + 1 ZL ± 2R 
te 

(rbb') ± L1 

R2  
Z± 2R rbb' ± X Cc 
L  

R2  

[1 + ZL -I- 2R  
R  R2 R 

± rbb' ± a X Cc 

ZL + 2R 

For low frequencies, this reduces to 

74,  
Z in L.. — 

ZL ± 2R 

if R > > rbb' -I- re, 2R > > ZL, and 

R  
X Cc » R ZL rbb'; Z in Zi 

±22R 

ZL (1 ± Rie 

ZL IL ZL + 2R  

Z in Low ie ZL R  . 
ZL ± 2R ie 

when 2R > > ZL and a 1 

G = — 2 

The various resistors in this stage closely affect 
both its ac and de operation and must be chosen to 
satisfy both requirements. 
DC Condition (See Fig. 12) : 
When I in equals zero 

E — ¡ V ¡ V 
Ie = RL 2R 

V = maximum PP voltage output 

When I in --- — 1e 

Ie 

E = (—RL ± 1) V 
2R 

(RL ± 2R) 
V 

4 RL R 

V 
for R to be real; ILL 

2 Ie 

V RL  
R = 

4 Ie RL — 2V 

PERFORATED PAGES! 
In response to many reader requests the pages in the main editorial section 
have now been perforated. This will enable readers to easily remove material 
for their reference files. If the copy of Electronic Industries you receive 
already has pages removed that you want, please let us know. We'll be 
glad to provide the missing pages. 

R can then be calculated. 
V 

Referring to Fig. 12, VI = 4 so Rb = 

AC Condition: 

as R > > rbb' ± re 

ZL [1 -I-   + a X Cc 
-I- 2R  

Z in = 1 — 
R2  

R  + X Cc 1 R 1R ZL ± 2R  

ZL ± 2R 

If R> >ZL 

Z in = [1 
(1 ± R/2 ± a X Cc  \ R 

R/2 ± X Cc  jR 
ZL ± 2R 

from which Z in can be calculated at any frequency. 
At low frequencies it was shown that Z in 

= —ZL , if 2R > > Z, 
2 

which is usually the case. 

(To be continued) 

Fig. 8 (above): Equivalent circuit of common collector stage 
used to transform common emitter stage up to desired impedance. 

Fig. 9 (above): Peaked common collector stage used to equalize 
overall input impedance is added in series with biasing resistors 

Fig. 10 (below): Common base voltage doubler is used to achieve 
drive not available in present day transistors, required by CRTs. 
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The power output of Klystrons is limited by heating of the output cavity 
windows, but the exact cause has not previously been determined. This new 
study evaluates the stresses produced by temperature gradients in cyl-
indrical windows caused by dielectric losses and electron bombardment. 

Calculating the 

Thermal Stresses 
in Klystron Windows 

By DONALD H. PREIST 
Chief Research Engineer 

and RUTH C. TALCOTT 
Staff Engineer 

Eitel-McCullough, Inc. 

San Bruno, Calif. 

THE multi-cavity klystron power amplifier w ith 
1 external cavities using cylindrical ceramic win-
dows to contain the vacuum was pioneered in 1952. 
The first tube of this kind had 3 cavities and gave a 
power output of about 5 kilowatts CW at 720 Mc 
with a power gain of about 30 db. Since that time, 
a wide range of klystrons of this basic type has been 
produced from 200 Mc to 3000 Mc. These tubes have 
been used for CW, FM-CW, and AM-CW at power 
levels around 1 to 75 kilowatts CW and, in addition, 
a number of pulse tubes have been developed capable 
of megawatts of peak power. 

Fig. 1 shows a section through a typical output 
cavity of an externally tunable klystron of the kind 
considered here. The power is -taken from the cavity 
to the load by means of a coupling loop or an iris 
when a waveguide output is used. (Not shown.) It 
will be seen that apart from the possible disturbing 

effects of the coupling device, the electric field in the 
cavity is symmetrical about the axis. This field will 
cause heating of the ceramic due to dielectric losses. 

In addition to this heating, there may be heating 
caused by bombardment of the inside of the ceramic 
cylinder by secondary electrons emanating from the 
downstream tip of the output gap. In general, this 
heating will also be symmetrical about the axis but 
may not occur uniformly along the length of the 
cylinder. It was frequently observed that the heat 
would be concentrated in a band which could be moved 
over the length of the cylinder with adjustments of 
the magnetic field. 

It was clear at the start that the power output of 
the tube might be limited by heating of the cylindri-
cal ceramic window in the output cavity. Events con-
firmed this and in the course of the development, 
failures of the klystrons occurred from time to time 

4 
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for this reason under conditions of severe overloading 
or maladjustment. The failures would usually take 
the form of peripheral cracks appearing in the ce-
ramic cylinders. Accordingly, a study was made of 
the conditions that would cause this type of failure. 
Results of this study are described below. 

Thermal Stresses 

We shall consider the stresses set up in ceramic 
cylinders due to heating by dielectric loss and by 
electron bombardment. 
The following assumptions will be made. 
a. The ceramic is perfectly elastic; that is, it obeys 

Hooke's law of strain being proportional to stress up 
to the breaking point of the ceramic. This is well 
authenticated in the literature on ceramicl except at 
very high temperatures near the softening point 
which are much higher than any we are considering 
here. 

b. The ends of the cylinder are unconstrained. This 
is true in the case of weak and flexible copper sealing 
rings. 

c. All the heat is removed by conduction along the 
cylinder to a heat sink at each end. 

d. Heating is uniform in any plane perpendicular 
to the axis, meaning that there is no variation in 
temperature around the cylinder in any one plane, 
and also that there is no variation in temperature 
through the cylinder wall. (The effects of non-uni-
form heating will be considered later.) Thus the only 
temperature gradients in effect are axial. 

e. The only stresses considered are those caused by 
steady state temperature conditions. Stresses caused 
by thermal shock where temperatures are changing 
rapidly are not considered here. 
A simple method of analyzing the stresses caused 

by a temperature distribution such as (b) in Fig. 2 
is as follows. Imagine a cylinder to be split longi-
tudinally to form a large number of parallel bars 
tied together at the ends. When the center is heated 
as shown, the cylinder becomes barrel shaped. Each 
bar will expand lengthwise, which it is free to do, 
and will be pushed radially outward at the center by 
the action of the bars next to it. This causes all bars 
to bend outwards, and using simple bending theory, 
it can be shown that there will be a tensile stress in 
the outer surface and an equal compressive stress in 
the inner surface. 
To obtain numerical values for the stresses it is 

necessary to know the deflection of the bar along its 
length, and this will depend on the temperature dis-
tribution and on the reactive forces it exerts on the 
neighboring bars when heated. This becomes some-
what complicated. 
At this point it may be noted that in addition to 

the axial tensile stress there is a circumferential com-
pressive stress with the kind of heating considered, 
about equal in value to the tensile stress. Since ce-
ramic is about ten times as strong in compression as 
in tension, and several times as strong in shear as 
in tension, failure will always occur in tension under 
these conditions. Only the tensile stresses will be 
considered in what follows. 
A study of the literature on thermal stresses in 

ceramic bodies shows no published work relevant to 

TUNING CERAMIC 
DOORS WALL 

the conditions above. There is a considerable amount 
of analysis of stresses in cylinders caused by heating 
the inside with the outside cold, because this is a 
condition met with in the walls of furnaces, but 
nothing on the effect of axial temperature gradients 
which chiefly concern us here. 
The literature on heating of steel cylinders is 

slightly more rewarding, because of the work done 
in calculations of stresses in the cylinder walls of 
heat engines, but even so, remarkably little attention 
has been paid to stresses caused by axial temperature 
gradients. Only two references have been found.2.4 
These are valuable because they show that the exact 
method of analysis is similar to that used for cal-
culating the deflection of a beam on an elastic foun-
dation, invented by August Foppl many years ago 
and used in the practical cases of railroad tracks and 
rings shrunk on to cylinders. 

It is shown that the basic differential equation in 
such cases is the following: 

d4y 
E I — q — KY (1) 

dx4 

Where K is a constant expressing the stiffness of 
the elastic foundation and q describes the loading of 
the beam. In our case q will be a function of tem-
perature. E is the modulus of elasticity and I the 

VACUUM CAVITY 

DRIFT 
TUBES 

ELECTRON BEAM 

Fig. 1: Typical output cavity of an externally tunable 
klystron. Output is taken by a coupling loop or iris 

moment of inertia of the section. Y is the deflection 
of the beam. 

Stresses with Linear Temperature Gradients 

We are chiefly interested in two temperature dis-
tributions (as will be shown later) illustrated in 

Fig. 2. 

(a) t = [t1 — Kx] 

t = [ti Kx] 

(b) t = — Kix2 

The first of these has been treated by Timoshenko.2 
He shows first that a purely linear temperature dis-
tribution with no discontinuities will produce no 
thermal stresses. An example would be a cylinder 
heated at one end and cooled at the other, with free 
ends. He next considers a distribution in which part 
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Klystron Windows 
(Continued) 

of a cylinder has a linear distribution and the rest 
is at constant temperature (Fig. 2). The equation 
for tensile stress is as follows: 

- / (CR)  
ff. = 0.66 (1 - et?) Ea (t, 12) (2) 

1 

Where gx is tensile stress parallel to the cylinder 
axis, in p.s.i. 

1.i is Poisson's ratio (usually 0.25 for ceramic). 
E is modulus of Elasticity in p.s.i. 

a is coefficient of expansion in cm./cm./°C. 
C is thickness of wall in inches. 
R is radius of cylinder in inches. 
1 is length of cylinder in inches. 

t1 is temperature at center of cylinder in °C. 
t2 is temperature at cold end of cylinder in °C. 

This stress is greatest at the outside surface of 
the cylinder, and is greatest in the plane where the 
temperature is highest. The stress occurs because 
of the bending of the cylinder as described qualita-
tively at the beginning of this section. There will be 
a corresponding compressive stress at the inside 
surface. 

It is a small step from this condition to the one 
where the temperature distribution is as shown in 
(a) Fig. 2; the stresses are simply doubled. 

E a  (CR) 
Crx = 1.32     (ti t2) 

(1 — eL2)î I 

This is the equation for a cylinder heated locally 
at the mid-plane. 
For cylinders heated in some other plane distant 

"a" from the mid-plane (see Fig. 2d), the stress 
will be: 

(3) 

crx = 0.33 E a  (CR) 4  1  + 1  (t1 - t2) (4) 1 
i I 

(1 - e l ( -2 - a 2- +a) 

These equations neglect end effects. If the plane 
I 

of heating is close to one end ( tt- —2 ), the stress is 

less than that given in the equations and the pro-
cedure for calculating it exactly is given in refer-
ence3. However, when the distance "a" is greater 
than about half the radius R, the error in the equa-
tions is negligible. 

Stresses with Parabolic Temperature Gradients 

Next, we shall consider the second temperature 
distribution, the parabolic distribution, shown graph-
ically in Fig. 2b. 

This is of special interest because it represents the 
case of pure uniform dielectric heating of the cyl-
inder. The parabolic temperature distribution is 
obtained by considering the cylinder to be uniformly 
heated by heat generated within the material itself, 
and conducted away to a heat sink at each end. 
Thus at any plane distant x from mid-plane, and 

assuming 

It-

ti 

Fig. 2: Various axial temperature distributions 

(I) 

(2) 

(3) 

(4) 

Heat flux at x = k'x, 

k is thermal conductivity (c.g.s. units), 
t is temperature in °C., 
A is crass-sectional area in cm2: 

- 4.2 AK —dt F watts = k'x 
dx 

Integrating with respect to x: 
— k' X2 

4.2 KA 2 

which is a parabolic temperature distribution. When 
x = o, t = t1, (See Figure 2b,) ; hence k" = t1. 
To find k', it is necessary to know the dielectric 
losses per unit volume of the material, which depends 
on the loss factor for the material at the frequency 
considered and the electric field strength. The latter 
cannot usually be measured directly in the most 
interesting cases of cavity resonators with ceramic 
cylindrical windows. It can be estimated roughly 
from the geometry if the r-f voltage across the 
resonator gap is known, and in the case of the out-
put cavity of a klystron, the dielectric loss itself may 
be calculated if the loaded Q and the unloaded Q with 

(5) 

(6) 
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and without the ceramic cylinder and the power 
output are measured. 

If Qui is unloaded Q with ceramic, 

If Qui is unloaded Q without ceramic, 

If QL is loaded Q, 
If Wo is power output, 

the dielectric loss in the cylinder will be: 

1 -r — io/u2 
Qui [ 1 --9-t-11 Wo 
1  

WL — 

QL 

Returning to Eq. 5 we may say that when 
1 WL 

x = — F — 
2 ' 2 ' 

meaning that half the total dielectric loss heat is 
conducted away from each end of the cylinder. 

Substituting in 5: 
WL 1,, 1 

2 72-

WL 
1 

and substituting this in 6: 
— Wt x2  

t= t• 
8.4 KAI 

and when: 

X = — 9 

(7) 

Table 1 

Comparison of Calculated and Measured 
Cracking Temperatures of Commercially 
Available Ceramic Cylinders of Various 

Compositions and Sizes 

Ceramic Type 
Wall 

Thickness Length 

Measured 
Cracking Calculated 
Temp. °C Cracking 
(Average) Temp. °C 

Body 1, 95% A1203 0.125 1.0 330 260 

Body 1 0.050 1.0 535 420 

Body 2,97% A1203 0.125 1.0 260 260 

Body 2 0.050 1.0 420 410 

Body 2 0.070 1.0 330 350 

Body 2 0.070 2.0 685 700 

Body 3,97% A1203 0.050 1.0 375 420 

Body 4,98% Al2O3 0.050 1.0 340 420 

Body 5,100% A1203 0.070 1.0 215 350 

Table 2 

Comparison Between Single Wire Filament and Wide Band 
Filament. Values are Temperatures at Failure in C 

Body 
No. Length Wall 

Filament 

I. D. 1/2 in. Band 0.125 in. Wire 

1 1.00 0.050 1.735 500 510 

2 1.00 0.070 1.735 350 330 

2 2.00 0.125 1.625 402 455 

t — t2 

giving: 

— WL 12 t 
4 X 8.4 KAI , 

WL 1  
ti (8) 

33.6 KA 

This formula enables the temperature rise to be 
calculated from the dielectric loss, assuming no sur-

face cooling. 
A satisfactory theory giving the tensile stress 

under these conditions has not yet been found. An 
apparently valid theory is given in reference (4) in 
which the stresses are much less than the stresses 
with local heating. This may seem reasonable but 
experimental results do not agree with it. Instead, 
as will be shown below, the stresses apper to be 
about the same for parabolic and linear temperature 
distributions, and it will therefore be assumed that 
Eq. 3 holds for both cases. 

Interpretation of Stress Equations 

We have derived a basic equation connecting the 
stresses in the cylinders with the temperature and 
certain properties of the material. We shall now 
consider the implications of this in some detail. For 
convenience the equation 3 is repeated here, 

E «  (CR )  
ex = 1.32 (ti t2) (3) 

t 1 
(1 — 

The following observations may be made at once 

by inspection: 
(1) Stresses are directly proportional to the tem-

perature difference between the hottest point and the 

cold ends. 
(2) Stresses are dependent on two factors: one 

being 
Ea 

(1 — 112) 

which depends on the physical characteristics of the 
material, and the other depending on the geometry 
of the cylinder. (That is, the relationship between 
R. C. and 1, the radius, thickness, and length.) 

(3) Because the temperature difference (t1— t2) 
is set up by the flow of heat by conduction to the 
cold ends, (t1— t2) will be inversely proportional to 
the thermal conductivity K of the material. 

Thus, 

Hence, 

1 

t2 œ 

1 

(4) The geometrical factor is: 

(CR )i 

1 

For a given value of heat flux, as in the case of 
electron bombardment the temperature difference is 
a function of geometry. 
Thus: 

1 
— t2 cc   

KCR 
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Ea Klystron Windows 
(Concluded) 

Substituting in 3: 

Ea 1 

(1 — p2) K (CR) 

which is independent of I. 
(5) Heating caused by dielectric losses will be 

uniformly generated in every unit volume of the 
material provided that the electric field strength re-
mains constant all over the cylinder. To a first 
approximation this is true in a klystron cavity with 
an electric field symmetrical about the axis. There-
fore any variation in the cross-sectional area of the 
cylinder will not affect (t1 — t2) since the conduction 
change is proportional to the volume change and 
therefore to the change in heat generated. However, 
the longer the cylinder the greater the temperature 
difference, for constant electric field. 
But in practice if 1 is increased the electric field 

is usually proportionately decreased, since to a rough 
approximation the voltage across the cylinder stays 
constant as the length is varied. 

Concerning the effect of changing the radius of 
the cylinder in a typical cylindrical cavity, the elec-
trical field will increase as the radius is decreased. 
Summing up these effects, it is clear that (t1 — t2) 

will be largely independent of length and wall thick-
ness but varies inversely as some function of the 
radius. 

Assuming for simplicity that the function is linear, 
1 

ti — to cc 

and substituting in equation 3 we have: 

Ea  iC\1 

(1 — 1.42) K 

Summing up, we conclude that whichever of the 
two causes of heating is considered, the stresses will 
be reduced if the factor 

Fig. 3: Shown is the 
test console used for 
most of the work 
described here 

f is reduced. 
(1 — p2) K 

As far as geometry is concerned, there are con-
flicting requirements depending on which kind of 
heating predominates. If electron bombardment pre-
dominates, the thickness and the radius should be 
maximized. If dielectric loss predominates, the thick-
ness should be minimized and the length and radius 
should be maximized. 

In cases where both kinds of heating are impor-
tant, the length and radius should be maximized. 
The thickness will not be critical. 

It has been shown in Eq. 3 that the most important 
stress is a tensile stress in the outer surface of the 
ceramic, and that the highest stress will be in the 
plane where the temperature is highest. If the tem-
perature gradients are large enough, the cylinder will 
crack peripherally at the hottest plane where the 
tensile stress becomes equal to the tensile strength 
of the material. Obviously, the stronger the material 
the highest temperature gradients it will withstand, 
other things being equal. This factor then is im-
portant in determining the choice of material. 

Thermal Stress Resistance 

We therefore arrive at the concept of "thermal 
stress resistance" as a criterion of the ability of the 
material to withstand thermal stress, and we find 
that this resistance may be expressed as 

KT 
R" = 

«E 
Where T is breaking tensile strength. 
Where K is thermal conductivity. 

Where E is modulus of elasticity. 

Where a is coefficient of expansion. 

This factor neglects p. which is usually not greater 
than 0.3 for the materials of greatest interest and is 
therefore insignificant under these conditions. In 
other conditions of heating the factor 

KT  
R' = (i—,) 

aE 

has been shown to be of value.' 

Experimental Verification of Theory 

In order to check the theory and to investigate 
variations between different ceramic bodies as has 
been described elsewhere, a test setup was made in 
which ceramic cylinders could be heated to reproduce 
as closely as possible the conditions in the klystron 
cavity. 

Pictured in Fig. 3 is the test console used for most 
of the work described in this report. A ceramic 
cylinder, between 1 and 2 inches long and 17/8 inches 
in diameter, was placed over the single coil tungsten 
filament of 0.125 in. tungsten wire approximately 
3 inches long, and platinum brazed to 1/4 in. diameter, 
1 in. long moly rods which were clamped to 3/8 in. 
copper tubing. A glass bell jar, with two graded 
seals for the filament connections, supports the water-
cooled copper plate. 
A grease vacuum seal was made between the ends 

of the ceramic and the water-cooled end plates. A 
fore-pump vacuum of 1-10 microns, measured with 
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a thermocouple meter, was sufficient to protect the 
filament from excessive oxidation. A clip-on ammeter 
was used to measure filament current. A modified 
Alpert trap was used to protect the pump from the 
oxide which formed on the filament each time a 
cylinder was cracked. 
The distance between the filament and a ceramic 

of 1.625 I.D. was about 0.080 in. The temperature 
of the ceramic was measured with 0.010 in. iron-
constantan thermocouples which were cemented in 
place with Saureisen cement. (The thermocouples 
were easily attached if the ceramic was first heated 
to about 100°C so that the cement hardened almost 
immediately.) Six meters scaled from 0° to 500°C 
were used simultaneously for indicating temperature. 

PERFORATED PAGES! 
In response to many reader requests the pages in the main editorial section 
have now been perforated. This will enable readers to easily remove material 
for their reference files. If the copy of Electronic Industries you receive 
already has pages removed that you want, please let us know. Well be 
glad to provide the missing pages. 

Because of the exploratory nature of this work, 
several sources of experimental error, arising from 
the mechanical limitations of the arrangement, were 
tolerated. As a result, experimental error was found 
to be about ±-30°C. However, even this error gives 
results which are sufficiently accurate to indicate 
important trends in ceramic performance. 

In addition to using the test setup described, 
various special tests were made using heat applied by 
a torch and by hot wires in order to establish 
different types of temperature distributions. Also, 
a wide-band filament was substituted in the regular 
test equipment in order to study the effects of a 
parabolic temperature distribution instead of the 
nearly linear distribution produced by the single 
tungsten filament. This tungsten band was one-half 
inch wide and approximately the same diameter as 
the regular filament. 

Experimental Results 

The equations show that a numerical value for 
temperature difference required to cause cracking 
can be computed if a, T, E, and p. are known from 
manufacturers' published data. 
We will now see how well the observed temperature 

differences at cracking fit the computed values. 
From 3 assuming: 

E = 40 X 106 p.s.i. 
a = 6 X 10-6 in./in./°C. 
T = 30 X 103 p.s.i. 

= 0.25. 

The temperature difference required for cracking is 

30,000  1  
— t2 = °C. 

1.4 X 40 X 106 X 6 X 10-6 (CR) 

1  
= 90 °C 

(CR)4 

The observed cracking temperatures are compared 
with the temperatures calculated from this formula 
in Table I, from which it can be seen that the agree-

Klystron Windows 

ment between theory and experiment is good. The 
discrepancies between calculated and measured re-
sults with other ceramics is most probably due to 
the fact that the actual tensile strength is not the 
assumed 30,000 p.s.i. but some other value. 
The theory shows that the temperature difference 

to cause cracking varies as 
1 

(CR) 

The experiments show that the stress required to 

produce failure (ai) does in fact vary as ci where 

C is the thickness. (Table 1) The effect of R was 
not checked. Doubling 1 gives nearly double the 
temperature difference, which agrees with the theory 

quite well. 
With more uniform heating sufficient experiments 

have been run to prove that 

at cc 

as for local heating. (Table 2) 
It therefore seems probable that Eq. 3 will hold 

for both linear and parabolic distributions. 

Application to Klystrons 

It has been shown above that the thermal stresses 
in a ceramic cylinder depend on the material and on 
the temperature distribution and from the equations 
given, it is possible to calculate the stresses if the 
temperature distribution is known numerically. If 
the breaking tensile strength of the material is also 
known, the margin of safety under any operating 
conditions can be determined. Further, an examina-
tion of the geometrical factor and how it affects the 
stresses will indicate the most desirable proportions 

for the cylinder. 
It became clear as a result of this study and from 

subsequent measurements on klystrons that at fre-
quencies below about 2000 mc the effect of secondary 
electron bombardment on the output windows of the 
tubes was much more severe than the effect of di-
electric losses and, accordingly, the development work 
on these tubes has centered around means for reduc-
ing or eliminating this electron bombardment. As a 
result, it will be possible to extend the power output 
of tubes of this kind a considerable way beyond 
previous practice. 
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By HAROLD L. ARMSTRONG 

Asst. Professor, Dept. of Physics 
Queen's University, Kingston, Ont. 

In the Realm of Possibility... 

Using Unusual Semiconductors 

Only germanium and silicon of the many semiconductors have 
been exploited. Possible advantages of going to unusual mate-
rials, especially compounds, are presented and studied. It appears 
that work on such semiconductors could be well worth while. 

ALTHOUGH only a few semiconductors have had 
any real use at all, two in transistors, there are 

many, especially compounds. The number is still 
being extended. 

This article investigates the possibilities of some 
of the unusual (i.e., other than germanium and sili-
con) semi-conductors in future transistors and tran-

Fig. 1: Ratio of effective electron mass to free electron mass vs. 
mobility. Note that the ratio decreases with increasing mobility. 
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sistor-like devices. Under the heading, "transistor-

like devices," the consideration will be restricted to 
electrical amplifying devices. 

Possible Advantages 

It is conceivable that many different materials 
might give some kind of transistor action; indeed, 
this was observed several years ago, in point-contact 
structures.' However, strange materials will scarcely 
be used for their own sake, but only when they offer 
some advantage over the conventional. Advantages 
which might be sought include: 

a. Operation at higher temperatures, 
b. Operation at higher frequencies, 
c. Operation at higher power levels, 
d. Operation at higher voltages, 
e. Greater ease of fabrication, 
f. Better resistance to unfavorable environments, 

and 
g. Miscellaneous special properties. 

Higher Temperatures 

Operation at higher temperatures is currently a 
matter of great interest because of military require-
ments; to what extent materials superior to silicon in 
these properties would be required for peaceful appli-

HAROLD L. ARMSTRONG prepared this article while affili-
ated with Pacific Semiconductors, Inc.. 10451 West Jefferson 
Blvd., Culver City, Calif. 
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cations is still somewhat uncertain. Certainly, it is 
advantageous for material for high-power devices to 
be capable of operation at fairly high temperatures; 
this is just the matter of elevated temperatures due 
to power dissipation in the device. 

In military applications, on the other hand, high 
ambient temperatures are often the problem. Then 
high-temperature material is desirable for devices 
operating at any power level. In either case, the 
property of the semiconductor which is of importance 
here is just the width of the forbidden energy gap. 
One easy way to express that is by an equivalent 
temperature, being the temperature at which the 
saturation current would be equal to that for a refer-
ence material at room temperature. 

If the reference material is germanium, the refer-
ence temperature, TG„ is given in terms of E, the 
energy gap in electron volts of the material under 
consideration by 

TGe = 400 Eg — 270 °C 

If silicon, 
Ts, = 270 Es — 270 °C 

Thus silicon carbide, with an energy gap of 3.3 ev, 
at 1000°C would be comparable with germanium at 
room temperature; at 600°C, with silicon at room 
temperature. The quantity, Tim, the maximum allow-
able junction temperature, is added as a figure to 
give the temperature at which the material would 
be in the same situation as silicon at a junction tem-
perature of 200°C, which is about the upper limit for 
silicon. It is given by 

Ted = 430 Es — 275 

It must be emphasized that the energy gap does not 
tell the whole story. Such matters as surface effects 
may modify profoundly (and usually for the worse!) 
any conclusions reached from considerations of energy 
gap. On the other hand, for bipolar devices at least, 
the increase in intrinsic carrier density with tem-
perature will set a limit to the operation of the 
device. In that sense, the effect of the energy gap, 
expressed, if desired, in terms of an equivalent tem-
perature such as those given above, will set an upper 
limit on the temperature range over which the device 
will work. 
A very important practical matter is the considera-

tion of mechanical problems. Presumably, devices 
will not be kept at the high temperature all the time. 
Matching coefficients of expansion and bonding the 
semiconductor to the refractory materials used in the 
packages will be serious problems. Unfortunately, 
these are matters on which not much is yet known, 
and data even on expansion coefficients, let alone 
bonding properties, etc., are quite scanty for the 
more unusual semiconductors. 
To sum up what information is readily available 

about possible high temperature materials, Table 1 
lists a number of such materials, along with their 
energy gaps, equivalent temperatures referred to sili-
con, and other information which may be relevant 
and available. Note that the value quoted for the 
energy gap is that around room temperature; the 
gap usually decreases around 5 x 10-4 ev/°C with 
increasing temperature.5 

Table 1 

Material 

Si 

InP 

GaAs 

AlSb 

GaP 

AIAs 

Ca,Si 

SiC 

Electron Hole 
L, Tim Mobility Mobility References 

1.1 25 200 1800 600 

1.6 160 315 'Z10(?) -A(?) 3 

1.3 80 285 3500 700 2 

1.35 95 305 4000 400 2 

1.52 140 385 50 150 2 

2.25 340 695 ? ? 2 

320 690 ? ? 2 

1.9 240 545 ? ? 2 

3.3 620 1145 ,--,20M) (?) 4 

C (Diamond) 5.6 1230!) 2147 1800 1200 5 

Table 2 

Electron Temperature Hole Temperature 
Material Mobility Variation Mobility Variation Eg 

I nSb 80,000 T-513(? , 4,000 

I nAs 20,000 T-312 ? 

GaSb 5,000 ? 1,000 

GaAs 4,000 T-312(?) 400 

I n P 3,500 T-312(?) 700 

T-2.1(?) 0.17 

T-6/2(?) 0.33 

T-3I2 0.70 

1.35 

1.3 

Higher Frequencies 

The material properties which would be of most 
interest here are the carrier mobilities. Since we are 
concerned only with mobilities higher than those 
obtained with conventional materials, the only mate-
rials worth consideration are a few of the inter-
metallic semiconductors. These substances, moreover, 
have very high mobility ratios, the electron mobility 
being sometimes as much as 10 to 100, or even more, 
times the hole mobility. 

In bipolar devices, both kinds of carrier must be 
mobile to maintain charge neutrality. The slower 
carriers can effectively act as a drag on the faster. 
In fact, at high enough current densities, matters 
can go as if both kinds of carrier had about the same 
mobility, being the harmonic mean of the two mobili-
ties. This is an interesting analogue to the situation 
in gaseous electronics where the positive ions have 
velocities so much less than those of the electrons 
that they could be considered stationary. 
The problem of transport does not arise in the 

turn-on of a thyratron, because the ions can be pro-
duced in situ. It does in the turn-off. The limita-
tions on thyratrons due to the time necessary for 
ions to diffuse to suitable surfaces and recombine are 
well known. Thus, the high frequency capabilities 
of conventional bipolar transistors made from the 
high-mobility intermetallic semiconductors might be 
rather disappointing. On the other hand, unipolar 
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Semiconductor 
Advantages 

(Continued) 

Fig. 2: Note that energy gap tends to 
decrease as electron mobility increases. 

devices, such as the field effect 
transistor,6 are concerned with 
only one type of carrier, the ma-

jority carrier. A field effect tran-
sistor, made from n-type material 
with a high electron mobility (e.g., 
indium antimonide) might be ex-
pected to have rather superior 
high-frequency behavior. 
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Intermetallics 
There is another reason why the field effect device 

may be the best one if the intermetallic semicon-
ductors are to be used. It appears so far that these 

substances have inherently short minority carrier 
lifetimes, perhaps around 10 -7 sec.2 This is very 
unfavorable to the operation of devices which depend 
on minority carriers (although the situation may not 
be quite as bad as it would seem at first). For a 
field effect transistor, about the only effect of the 
short lifetime would be to increase the leakage cur-
rent of the gate electrodes, thereby reducing the 
input impedance to the transistor. In many applica-
tions this might not be very serious, since in high-
frequency circuits, impedances are not ordinarily 
very high anyway. 

A point to be kept in mind, in considering these 
high-mobility semiconductors, is that the carrier 
velocity will presumably not increase indefinitely 
with increasing field, but will saturate at some maxi-
mum velocity. This phenomenon has been investi-
gated in germanium and silicon; the saturation veloci-
ties seem to be of the order of 107 cm/sec. Nothing 
has yet been reported on the variation with field of 
mobility in intermetallics, but presumably such effects 
exist. 

Since the saturation of carrier velocity can occur 
quite easily in the field-effect transistor, more in-
formation on this matter would be very helpful. It 
would seem reasonable to assume that the saturation 
velocity will be of the order of the thermal velocities; 
hence, the saturation velocities might vary inversely 
as the square root of the effective mass. The effec-
tive mass of electrons in the various semi-conductors 
typically ranges from about 1% of the free electron 
mass to slightly more than 100%,2 usually being less 
the greater the mobility, Fig. 1. 

Saturation Velocities 
One expects that the saturation velocities of elec-

trons in a group of many semiconductors might vary 
over a range of 10 to 1, and spectacular differences 
in this velocity are probably not to be expected among 
the various materials. In general, in these mate-

F00.000 

rials, the effective hole mass ranges from 0.1 to 1 
free electron mass, thus the saturation velocity for 
holes should be less than that for electrons.2 

It should be mentioned that the velocity may not 
truly saturate at high fields; it may increase in some 
slow way with field (e.g., as the fifth root).7 How-

ever, even operation where the velocity is propor-
tional to the square root of the field is not a very 
efficient proposition; thus, as a practical matter, the 
concept of a limiting velocity remains valid.6 

Another point to be kept in mind is that, in general, 
the semiconductor with the largest mobilities will 
have the smallest energy gaps. Fig. 2 shows energy 
gap vs. (electron) mobility for a number of semi-
conductors; there is almost an inverse relationship 
(or, rather, E, is almost inversely proportional to 
the square root of p.„). This can be understood in a 
qualitative way from consideration of the energy 
band structure, the curvature of the band, which is 
inversely proportional to the effective mass, and 
hence increases or decreases along with the mobility, 
being greater the less the energy gap.8 Thus it seems 

unlikely that any substance can be found which will 
combine a large carrier mobility with a large energy 

gap. Since it is necessary to have a sufficiently large 
energy gap, especially if high-temperature operation 
is intended, one must probably be satisfied with 
effective mobilities not enormously greater than those 
found in silicon, at least for bipolar transistors. 

Table 2 gives mobilities and other information 
about a few high-mobility semi-conductors.2 The 
mobilities quoted are for around room temperature; 
they vary ordinarily as something between the in-
verse three-halves and inverse five-halves power of 
absolute temperature. There is a tendency for mobili-

ties to increase with increasing mean atomic weight; 
Fig. 3 illustrates this. 

Higher Power Levels 

While several of the properties of the material are 
of interest in connection with high-power operation, 
the viewpoint will be taken here that the great con-
cern is that of keeping the interior temperature of 
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the device, e.g., the collector junction temperature, 
for an ordinary transistor, below some maximum, 
meanwhile getting as much heat as possible out 
through the device. Thus, from this viewpoint, a 
large thermal conductivity is desirable. On the other 
hand, it is desirable that the junction be able to 
operate at as high a temperature as possible, within 
reason. On this basis, it is suggested that a figure 
of merit might be a "power density relative to sili-
con" given by 

ers, 175 0T81 1 ) 
Tim 

crI Tim — 25 (  175 7 

cri. being the thermal conductivity of the semiconduc-
tor in question, crgrsi that of silicon, and Tm the tem-
perature equivalent to silicon. This compares the 
heat flow through similar structures of the semicon-
ductor in question and of silicon, under the assump-
tion that both have heat sinks at 25°C, that the sili-
con junction can run at 200°C and the junction in the 
other material at Tim degrees. This comparison is 
rather restricted, nevertheless it shows how the 
thermal conductivity must be taken into account, and 
how materials might be quite unattractive because 
of low ci.T. If, for example, a material had cr.r = 
usi/10 (and this is by no means an impossible situa-
tion) it would need to have Tst =- 1750°C, approx., 
to have the same figure of merit as silicon. The 
figure of merit could be modified for sink tempera-
tures, T., other than 25°C; the result would be 

crT  P — Ted — 

P = 

ins. 200 — T. 

It is not likely that it will be found possible to 
improve greatly on this figure of merit by finding 
semiconductors with thermal conductivities much 
greater than that of silicon. In fact, silicon has a 
thermal conductivity which is extraordinarily high, 
for a nonmetallic substance. The figure of merit has 
possibilities of being useful, however, in warning 
against expecting too much of an improvement in 
power capabilities, under the conditions for which 
the figure of merit is valid, from materials with an 
appreciably larger energy gap, but much lower ther-
mal conductivity, than silicon. 

Other properties of the semiconductor are not ex-
pected to limit the power capabilities of the tran-
sistor very much, if a transistor can be made at all. 
It should be possible to reach quite reasonable operat-
ing voltage and current densities with many semi-
conductors. The carrier lifetime may need considera-
tion in a bipolar device. Too short a lifetime could 
lead to excessive base current, which would make 

• the problem of crowding of current to the edges of 
the emitter much worse.2. 10, 11 Generation in deple-
tion regions might also give troublesome effects.12 
These considerations may act to rule out the use of 
some of the intermetallics in bipolar transistors, since 
the intermetallics seem to have inherently low life-
times.2 

In general, for non-metals, thermal conductivities 
decrease with increasing mean atomic weight of a 
substance.12 It is also true, in general, that the energy 
gaps of semiconductors decrease with increasing 
mean atomic weight. See Fig. 4. This can be under-

stood qualitatively, since the substances of lower 
atomic weight have tighter binding.5 Thus it is to 
be expected that semiconductors which are good for 
high-power operation because of energy gap will also 
have good thermal conductivities. Some of the inter-
metallics, especially indium antimonide, have anom-
alously high thermal conductivities; this is appar-
ently due to the conduction of heat by free carriers, 
as well as by lattice vibrations.2 

Higher Voltages 

It might be said, rather roughly, that, as far as is 
known at the present, the upper limit on collector 
voltage for commercially available transistors is about 
100 volts. This limitation comes about because of 
the effects of carrier avalanching in the collector-cle-
pletion region, and is especially severe for transis-
tors operated in the common-emitter configuration, 
with a moderately high input resistance. Then car-
riers of one sign, produced by the avalanching, re-
turn to the base region and add a component to the 
base current. The outcome of this is that the effect of 
avalanching is multiplied by the current gain of the 
transistor. Thus the avalanching can be a much more 
severe problem for a transistor than for a diode.", 15 

While avalanching (the Townsend mechanism) is 
usually what causes the voltage limitations on de-
vices, it appears that, under certain circumstances, 
direct excitation of valence electrons (the Zener 
mechanism) can be dominant.15 However, these cir-
cumstances are so special, and the field necessary for 
the Zener mechanism is so much greater than that 
for the Townsend (the ratios being of the order of 
the ratio of the mean free path of conduction elec-
trons to the major axis of the "orbit" of valence elec-
trons, which, in turn, will be around the interatomic 
distances) that avalanching is the only mechanism 
that will need consideration. 

In general the condition for avalanching is that 

Fig. 5: In general, mobility increases strongly with atomic weight. 
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Semiconductor Advantages 
(Continued) 

the field be strong enough that there is an appreciable 
probability that a carrier will acquire enough energy 
in a free path to be able to make an ionizing col-
lision. The energy required will be of the order of 
twice the energy gap of the material." Thus the 
conditions for good resistance to avalanching are a 
wide energy gap and a short mean free path. The 
mean free path is typically in the range 10-6 to 
10-7 cm for semiconductors. From the relations 
among mobility, effective mass, and mean free path, 
one- concludes that the mobility will be about pro-
portional to the mean free path.17 Thus, it is to be 
expected that the high-mobility materials will have 
long mean free paths; and this, along with their 
relatively small energy gaps, makes them unsuitable 
for high-voltage operation. It is to be expected that 
semiconductors with large energy gaps, and only 
moderate mobilities, will be best for high voltage 
purposes. 

Of course, avalanching is not the only problem to 
be considered under high-voltage operation. Devices 
may be limited, not by true avalanching and volume 
breakdown, but by surface breakdown." 

It is easy to recognize this problem of surface 
breakdown; it is difficult to say much about it. Even 
for the relatively well-studied semiconductors, ger-
manium and silicon, surface breakdown phenomena 
are not too well understood. There is one thing 
which must be considered; surface breakdown can 
depend strongly on the actual condition of the sur-
face, as influenced by ambient conditions. Thus this 
matter of surface breakdown comes partly under the 
heading of resistance to unfavorable environment. 

Ease of Fabrication 
It seems likely that all usable semiconductors will 

be hard, brittle substances; the type of lattice struc-
ture necessary for semiconduction would seem to 
preclude the possibility of a ductile, malleable, mate-
rial. The ease of melting, of course, deserves Con-
sideration here. In general, the lower the melting 
point, the easier it will be to work with a material. 
However, the materials with relatively low melting 
points will usually have small energy gaps, Fig. 5. 
This is reasonable, since the energy gap and melting 
point both increase with tightness of binding.6 

Other points of interest are the properties of a 
material with respect to etching, and to soldering 
or bonding to metals for actually assembling a semi-
conductor device. Not much seems to be known about 
these matters. In general, the difficulty both of etch-
ing and of bonding will probably increase with in-
creasing melting point; thus silicon carbide seems to 
be a rather difficult material in this respect. On the 
other hand, if a material is found to be desirable in 
other respects, these matters can no doubt be over-
come, although possibly only with the expenditure of 
much work and time. 
Two other things deserve brief consideration. For 

materials harder than germanium or silicon, say ap-
proaching silicon carbide or diamond in hardness, 
the cost of machining to shape may become severe. 
One expects again, that in general, extreme hardness 
will go along with large energy gaps. The other thing 
to be mentioned is that some of the compound semi-
conductors, which contain a volatile component or 
tend to decompose at their melting point, must be 
handled in a special atmosphere during crystal grow-
ing. The arsenides often have this behavior.2 This 
can add complications to fabrication. 

Unfavorable Environments 

The environment considered here may be gases; 
they may be water adsorbed on the semiconductor 
surface; they may be various contaminants which the 
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device encounters at some stage in its fabrication, 

or they may be such circumstances as bombardment 
by energetic elementary particles." 
Some of the intermetallics may be rather vulner-

able to environment. Aluminum antimonide, for in-
stance, decomposes in a moist atmosphere, while 
aluminum phosphide and arsenide are quite unstable.2 
Compounds containing magnesium, such as Mg, Si, 
Mg, Sn, and Mg, Ge, also react with water vapor.2 
It would no doubt be quite difficult to protect a tran-
sistor made from such material against water vapor 
adequately, to secure good reliability. 
One might expect that, aside from such drastic 

examples as the above, the semiconducting compounds 
would be similar to germanium and silicon in their 
susceptibility to trouble from environment and con-
tamination. At present, not much information seems 
to be available on this subject; in fact, a study of 
surface effects may have to wait on the making of 
actual devices of these semiconductors, since study 
of a device is often the best way of obtaining in-
formation about surface effects. There may be some 
reason for believing that the refractory semiconduc-
tors, such as silicon carbide, may be quite resistant 
to surface troubles. As for the effects of energetic 
elementary particles, it would seem likely that one 
material would be about as vulnerable as another. 
Certainly this would be true with respect to mechani-
cal damage from radiation, except that materials of 
lower atomic weight are, in general, more vulnerable. 
The cases in which nuclear transmutation will pro-
duce donor or acceptor elements, changing the resis-
tivities of the various regions, will need further con-
sideration in each particular case; usually, in fact, 
mechanical damage is the more severe problem. How-
ever, it seems that only a minority of transistors 
will ever be used in places where they will be sub-
jected to bombardment by elementary particles in 
significant amounts. Thus it would perhaps not be 
economical to make this consideration a major cri-
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tenon in the selection of material for general use. 
On the other hand, the possibility of choosing a semi-
conducting compound of elements such that, under 
bombardment, equal numbers of new donors and 
acceptors would be produced by the transmutations, 
the doping density thus remaining constant, offers at 
least an interesting intellectual exercise. 

Special Properties 

Under this heading will be considered a variety of 
properties which might have some particular appli-
cability in a transistor-like device. There are other 
special properties which arise in connection with 
other uses of semiconductors. Bismuth telluride, for 
instance, is especially attractive for Peltier refrigera-
tion, partly because of its low thermal conductivity,2° 
while carbon (diamond) has shown some advantages 
for counting partieles.21 Special applications of photo-
effects, taking advantage of special properties of a 
material, can also occur. 
One interesting possibility is that of ferromagnetic 

semiconductors (such as, semiconducting ferrites). 
Such a substance might be advantageous in mag-
netically controlled devices, such as Hall and Corbino 
amplifiers, in reducing the effective length of the gap 
which must be introduced into the magnetic eir-
euit.2,22 However, it seems likely that ferromagnetic 
semiconductors would be rather complex compounds, 
with rather low mobilities; thus they might not be 
so attractive from the viewpoint of sensitivity and 
efficiency. More data are needed here. 

Another possibility is the use of ferroelectric semi-
conductors, such as, barium titanate suitably doped.23 
The very high dielectric constant of these materials 
could lead to very wide depletion regions, low fields 
in the depletion regions, and large junction capaci-
tances. The fact that the junction capacitances would 
be nonlinear, and moreover that, at a certain applied 

Fig. 4: The energy gap decreases with increasing mean atomic weight. 
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Semiconductor Advantages 
(Continued) 

field, the dielectric constant decreases rather ab-
ruptly, might lead to some rather curious trigger de-
vices. This is mentioned here merely as something 
possibily deserving more thought.24 

Another feature of some semiconductors, which 
might possibly be put to some use, is their anisotrop-
ie conductivity. It is conceivable, for instance, that 
a base region might be anisotropie, having a lower 
conductivity in the direction normal to the planes of 
the junctions than in a direction parallel to them. 
Thus the effect of low normal conductivity would 
give good emitter efficiency, while the effect of higher 
transverse conductivity could reduce emitter-current 
crowding.9,10, 11 Selenium and tellurium are two sub-
stances which are somewhat anisotropic. This sug-
gestion is highly speculative. 
Another possibility in compound semiconductors is 

that of having the energy gap vary with position by 
having a crystal containing varying proportions of 
gallium arsenide and gallium phosphide. A device 
using this idea has been reported.25 

Organic Semiconductors 

The many organic semiconducting compounds have 

not been particularly considered in this discussion. 
This is because their use in transistor-like devices 
seems very problematic at present; the mobilities, in 
particular, are very low, except for a very few com-
pounds, and the mobility figures for those are still 
in some doubt. Coblenz," in a recent article, has pre-
sented much of the information now available on 
these organic semiconductors. 
(Acknowledgments and References found on page 168) 

Fig. 5: With increasing melting point, the energy gap increases. 
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What's New . . • 

"Visulation" 

‘‘V  ISULATION" represents the 
most significant advance in 

electronic flight training since the 
invention of the electronic flight 
simulator. Offering a new dimen-
sion in electronic flight training, it 
is made possible by the coupling of 
a flight simulator with the Visu-
lator which was designed and de-
veloped by the Curtis Wright 
Corp., Electronics Div., Carlstadt, 
N. J. 

Instrument flight simulation now 
affords training in instrument 
flight emergency procedures, air-
craft familiarization, and radio 
and navigational procedures — all 
simulated to a high degree of 
realism. 
When an aircraft breaks out of 

the overcast, its pilot sees the air-
port and surrounding terrain. So 
it is with "Visulation"—the pilot 
sees in true perspective, the entire 
airport as well as the runway upon 
which he is about to land. With 
the Visulator, the gap between 
existing simulation and real life is 
virtually closed. Nucleus of the 
equipment is a closed-circuit tele-
vision system designed for the 

These controls achieve rotational view. 

Tip of the TV lem.: 
is seen in compari-
son to the average 
"wind" match. 

training of flight crews in the 
visual aspects of flight. Attached 
to the modern flight simulator, the 
training syllabus is extended to 
include visual take-off, instrument 
flight, instrument approach, visual 
approach, and contact landing. 
The Curtiss-Wright Corp. dis-

carded the use of standard TV com-
ponents after analysis revealed a 
number of serious shortcomings 
for visual flight training purposes. 
Existing equipment dictated the 

use of very large models and, con-
sequently, large studio areas. 

Standard lenses provided viewing 
angles of less than 45°. In the 
Visulator, a "panoramic viewing 
angle" of 90° has been achieved 
with a specially designed refractive 
projection lens. 
A miniature periscopic lens, the 

culmination of three years of re-
search and development, has been 
designed and allows the use of very 

(Continued on page 147) 

Rotation—roll, pitch, and heading—is accomplished by rotation of the optical elements in the 
lens assembly. Translation—motion in range, side drift, and altitude—is accomplished by 
moving camera in x, y, and z directions. 
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By ALLEN I. PERLIN 
Bendix Radio Division 
Bendix Aviation Corp. 
Baltimore 4, Maryland 

For Designers... 

Transistorizing a Flip-Flop 
To ease the construction of complex logical equipment, it's 

to the designer's advantage to use basic building-block cir-

cuits. One such block, a bistable multivibrator, is designed 

here. An example illustrates the design methods used. 

MO ease the construction of complex logical equip-
-1- ment, it is to the designer's advantage to use basic 
building-block circuits. One such block will be de-
scribed here and a typical example will be shown to 
illustrate the design methods. 

This article describes a bistable multivibrator, or 
"flip-flop." The design is one in which the transistors 
are allowed to switch between saturation, near-zero 
collector voltage when conducting, and cutoff, a no-
current condition. The general form of this circuit is 
shown in Fig. 1. 

The choice of a saturating-type circuit is justified 
when the storage time of the transistors is small com-
pared to the time interval between successive inputs, 
since a component economy is effected by eliminating 
the need for biasing circuitry and/or bias power 
supplies. 

Characteristics 
Before attempting to determine the circuit param-

eters, the following characteristics of the circuit 
should be established: 

V = Supply voltage to be used. 
Vr = Desired output voltage excursion from ground potential. 

f. = Max. repetition frequency of input signals. 

ir = Max. rise time of the input pulse (It is assumed that 

the amplitude of the input pulse will be equal to the 

amplitude Vr). 

It is necessary, when selecting a transistor, to con-
sider the following items: 

fi = Short-circuit current gain 

(Vb.)' = Twice the base-to-emitter voltage while conducting a 

current fr (defined later). The doubling is incorporated 

to permit design realizability. 

L. = Frequency at which the transistor short-circuit current 
gain drops to 0.707 of its low frequency value. 

It is next necessary to select a value of operating 
current, /„. This is the maximum current through 
the ON transistor at any time. It should be large 
enough to override the effects of any reverse current 
in the base-collector junction. The choice should be 
based upon examination of the transistor character-
istics and reflect the requirement that: 

/. > /. »  fi /“. 

where /co -= reverse collector current with the base 
circuit open, and /ma, = absolute max. (rated) cur-
rent of the transistor. 
A reasonable range of values is thus left open. The 

designer is free to select a value which is compatible 
with such other requirements as power supply loading 
limitations, dissipation restrictions, etc. 
With the current thus established, a value of RL 

may be selected, Fig. 1. Since the transistor collec-
tors are to be allowed to switch between some OFF 
value and nearly zero (saturation), the value of RL 
is determined by the output excursion and the maxi-
mum current as: 
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9 

Rg 

— GROUND RETURN 

Fig. 1: General form of the basic flip-flop circuit. Fig. 2: General-purpose package using basic flip-flop. 

Flip-Flop (Continued) 

ilL A.17 = (1) 

The base-to-emitter driving voltage, (Vbe )' will be 
established at the ON transistor's base by the voltage 
divider network which includes Rb, R„ and RL. With 
the emitters at zero volts, 

Rb  (Vbe)'  
(2) 

± RL V 
or 

Rb = 

from which: 

(V6,)' (Re ± R6 ± 

(V ber (Re ±  
Rb = (3) 

V (V br)' 

OFF Collector Voltage 

The voltage at the OFF collector will be determined 
by the same voltage dividing network, and: 

V„ = Vi  Rb+ 11 .̀ (4) 
Rc I 

where 17,0 is the collector voltage of the OFF transis-
tor. Since we do not know the relationship of V to 
17,0 in the general case, the information may be car-
ried in calculations by establishing the constant K, 
where: 

.A17 
= — = 

substituting (5) in (4), 
V 

Re ± Re  K = 
± Re ± RL 

Rearranging the terms of Eq. (6), we obtain: 

Kb (K — I) ± Re (K — I) ± RL (K) = 
Similarly, from Eq. (3); 

Rb (V (176,)') — Re (1-1,c)' — RL (V6,)' = 

To solve for the values of Rb and R„ Eqs. (7) and 
(8) are solved as simultaneous linear equations: 

Multiplying Eq. 

Rb (K — (V — 

Rb (K — (V — 

(7) by — (Vb,)') and (8) by (K — 1); 
(V6,)') + Re (K — I) (V — (V6.)') 

RL (K) (V — (V bc)') = 
(Vbe)') — Re (K — 1) (V6,)' 

— RL (17b,)' (K — I) = 

Re (KIT — V — K (Vier ± (Vbe)' K (V6,)' — (Irbe)0 
RL (KV — K (V,,.)' K (V6e)' — (V b,)') = 

Re (V) (K — 1) ± RL (KV' — 1174)0 = 

— RL (KIT (V6,)') 
Re — (9) 

V (K — 1) 

With this value obtained, R, may then be substi-
tuted in Eq. (3) to yield a value of Rb. 

Values of Co are generally on the order of 50 to 
100 p.p.f as a rule of thumb. Calculation of the exact 
value for some unique situation is possible by use of 
the inequality below. A value will be obtained which 
permits rapid discharge of the RC combination within 
the allotted time at frequency f„: 

± + RL 0) ,. <  
w.f. Re (R6 RL) 

Circuit Triggering 

Triggering of the circuit is accomplished by apply-
ing a pulse to one of the input diodes. Note that 
resistors R,, are connected from the collector of each 
transistor to the anode of the diode driving that 

Fig. 3: Using the terminal numbers of Fig. 2, the basic ele-
ment is interconnected as a flip-flop stage for logical circuitry. 

Ai 
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transistor's base. The cathodes of these diodes are 
connected to the transistor bases, thus placing them 
at essentially ground potential at all times. The base, 
even during conduction, is only a few tenths of a 
volt from ground. When a collector is at some nega-
tive potential (in the case shown, a p-n-p transistor), 
that potential is connected to the diode anode and 
holds it cut off. Pulses entering the diode cannot 
pass through and trigger the transistor circuit. 

If, on the other hand, the collector is at zero volts 
(the transistor is conducting), the diode will have the 
same potential on its anode and its cathode, and posi-
tive-going pulses will act to cut off the transistor. If 
the two inputs are tied together, the pulses will com-
plement the circuit; that is, each pulse will change 
the state of the flip-flop, regardless of its condition at 
the time the pulse arrives. The necessary circuitry 
for pulse steering is provided by the diode-resistor 
gate. 

Capacitors C9 function to permit isolation of these 
gates from the input. Their value, however, is some-
what critical and is defined by two factors. The first 
of these is the impedance presented by the capacitor 
to an input pulse. To prevent excessive attenuation, 
the impedance of the capacitor must be related to the 
resistive input of the circuit by the expression: 

X. < < (11) 

where R, = combination of diode forward resistance 
and Rb in series. To determine this impedance, we 
must consider the rise time of the input as though 
it were the first quarter of a sine wave defined as 
having a frequency 

Since 

X. — 
2irfCg r 

Eq. (11) may be rewritten as: 

Cg » 
1 

2 Ir R. 

Substituting Eq. (12) in Eq. (13); 

C, » 
r R. 

The second restriction placed upon C, is its effect 
in conjunction with R, in delaying the buildup of 
voltage at the input diode anode to the value at the 
collector. Since 1?, need be only large enough to pre-
vent crosstalk to the collector circuit, its value may 
be arrived at by specifying that Rg> 10 RL. R, and 
RL form the series voltage divider which might tend 
to introduce input signals to the collector circuit. 
The value of C, may then be specified by noting that 

Cg Rg < < (15) 
j 

to assure that the capacitor Cg will be fully charged 
between successive inputs. This charging cycle as-
sumes a low-impedance input, the most likely condi-
tion when a large number of circuits are being simul-
taneously operated. 

From Eq. (15) ; 

2 1, 

(12) 

(13) 

1 
---
f„, R„ 

(14) 

(16) 

Combining the limitations of Eqs. (14) and (16) ; 

21r 1  
< cg < < 

ruf 
(17) 

We are now fully equipped to establish component 

values. 
Problem Solution 

Assume a circuit which has the following restric-

tions: 

= 50 = 10 v. (K = 10/12 = 0.83), 

V = 12 v. = 1 Kr and!, = 1 a sec. 

A transistor will be selected which has a maximum 
voltage rating of 20 v. to allow the limit of V with 
tolerance, and an f go of 1 Mc, to cover the 1 µsec 
requirement with a wide margin. We also learn from 
the transistor characteristics that I„, at the maximum 
temperature of interest is 5 p.amp, and that 'max is 
20 ma. (Vbe)' is 0.2 v. 

Step I: Select I. 

20 > 1, > > (50) (0.005) nia. 

Select I, at 2.5 ma to meet these requirements while 
imposing low power supply drain. 

Fig. 4: The basic "black box" is connected as a binary counter. 

Step 2: Select RL from Eq. (1) : 

10  
RL — = ,t000 

2.5 X 10-3 

Step 3: Select R, from Eq. (9) : 

— 4 X 10-3 
= — 18,700 9 

12 (0.83 — 1) 

Step 4: Select Rb based on Eq. (3) : 

0.2 (4 X 103 ± 20 X 103) 
Rb — 407 =  

12 — 0.2 

Step 5: Determine the value of C,, based on the cal-
culation indicated in Eq. (10) : 

407 ± 4000 + 18700  
C. < < = (0.092 .f) 

X 103 X 18700 (4407) 

The value of R, is selected to be greater than 
10 x 4000 û, and a standard value of 47000 is chosen. 
Similarly, the values for Rb, R„ RL, and C, are ad-
justed to the nearest standard component. When mak-
ing this adjustment, choose the next higher value for 
Rb and RL and the next lower value for Rg. 

Based upon a value of 500 SI for the diode forward 
resistance and a series Rb of 470 û, C9 is determined 

from Eq. (17) as: 
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standard components, the circuit parameters become: Flip-Flop (Continued) 

2 X 10-6 1  
< Co < < 

tr X 0.907 X 103 103 X 4 X 104 

and C, is chosen to be 0.001 p.f. Note that an increase 
in t,. or an increase in fm cannot be arbitrarily made, 
since alteration of these factors will affect the relia-
bility of the circuit should either of the limits in 
Eq. (17) become incompatible with the other. For 
example, a rise time of 1 p.sec is not compatible with 
a 1. of 100 KC. 

Converting all calculated values to the nearest 

Fig. 5: Two of the basic elements are shown 

INPUTS FROM 
PRECEDING 

STAGE 

C-OCK   

here connected as a shifting register. 

Aluminum Strip 

OUTPUT TO 
NEXT STAGE 

Rb = 470 11 
R. = 18,000 0 
RL = 4200 11 

Ce = 0.005 id 
C, = 0.001 pf 

These values are illustrative of a computation for 
the basic circuit configuration. The same circuitry, 
however, can be rearranged to form a general-pur-
pose basic circuit, Fig. 2. The only change is the 
breaking of the connection between R, and the tran-
sistor collectors and the connection of these point to 
separate terminals. A basic unit is thus formed, 
having 6 input/output terminals available, and one 
ground and voltage input. 
By utilizing the "package" form, a basic circuit 

element may be constructed which will permit the 
use of the element as a "black box" 
in logical circuitry, with the 8 
numbered terminals of Fig. 2 as 
the only accessible points. Figs. 3, 
4, and 5 show the manner in which 
these circuits may be intercon-
nected to form, in addition to the 
basic flip-flop, a binary counter 
stage and a shifting register. 
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SPECIAL aluminum strip conductor in thicknesses 
ranging from all gages of foil to light-gage sheet, 

is now available for winding coils from small sole-
noids to power transformers. 

No. 3 EC alloy, developed by Aluminum Co. of 
America expressly for this use, has a minimum con-
ductivity of 61% I.A.C.S. 

Coils wound with aluminum strip are in general 
less expensive than copper-wire-wound coils. A use-
ful rule-of-thumb guide is that most coils wound with 
copper wire size AWG 24 gage and larger will be less 
expensive if wound with aluminum strip. 

Specific advantages of the material include: lighter 
weight, higher space factor, better heat dissipation, 
adaptability to mass production techniques, and re-
duced insulation requirements. 

In general an aluminum strip winding weighs only 
1/2 as much as the copper in an equivalent winding. 
.Space factor of aluminum strip can be 85% to 90% 
_and even higher; for copper wire 55% to 65% is 
typical. Thus, although more conductor volume is 
required, the total space occupied including insula-
tion, is about the same. Variations in space factors 
will be dependent on the strip-to-insulation thickness 
-ratio. 

Aluminum strip windings permit higher current 
.densities, because each turn has lateral radiating 
• edges exposed to the cooling medium. This feature 
permits considerable design latitude in either reduc-
ing the cross section of the aluminum used, or in-
creasing the current rating for equivalent heat rise. 
Layer-to-layer temperatures are nearly uniform; hot 

spots inherent in conventional windings are virtually 
eliminated. 

Experience thus far indicates that aluminum strip 
windings can be manufactured at considerably lower 
cost than equivalent wire windings. 

Conventional wire windings require heavier insula-
tions to withstand abrasion during winding, abrasion 
from point-to-point contact between turns, and layer-
to-layer voltage (which may be many times the turn-
to-turn voltage). Aluminum strip, insulation needs to 
withstand only turn-to-turn voltage, because a single 
turn occupies the entire width of the coil. Possible 
insulations are: inter-leaved sheets of Mylar or Kraft 
paper; coatings of varnish, lacquer, or epoxy; 
anodized films; or vitreous enamel. 

Also of advantage are the requirements of joining 
aluminum. Successful joining may be accomplished 
with ultrasonic welding, high temperature soldering, 
shielded inert arc welding, cold pressure welding, re-
sistance welding, and mechanical joining. 

Property 

Weight (lb/ cu in.) 
Specific gravity 
Coefficient of linear expansion 

(/°C) 
Thermal conductivity at 20°C 

(watts/sq in.) 

(in./°C) 
Electrical conductivity at 20°C, 

per cent IACS 97 61.0 
Electrical resistance at 20°C 

(microhms/sq in./ft.) 8.40 13.14 
Temperature coefficient of 

electrical resistance at 
20°C (/°C) 

Modulus of elasticity 

Hard-Drawn Aluminum Strip 
Copper Wire No. 3 EC 

0.321 0.098 
8.89 2.70 

0.000017 0.000023 

9.7 6.0 

0.00381 0.00409 
17 x 106 10 x 106 
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CINCH HEAL DISSIPATING 

TUBE SHIELDS 

NOW AVAILABLE-

from CINCH—the complete line of 
HEAT DISSIPATING TUBE SHIELDS, for 
Miniature, Subminiature, Octal and 
Power Tubes. 

SUBMINIATURE AND MINIATURE SHIELDS 

Centrally located plants at 

Chicago, Illinois, Shelbyville, 

-;,ndiana, La Puente, California 

and St. Louis, Missouri. 

15 and 16 TR5 and TR6 

The 7 and 9 pin Miniature Series, T, IR 
and NW Series are variously covered by 
Military Specifications: 

MIL-S-9372B (USAF) 

MIL-S-242A (Ships) 

MIL-S-19786A (Navy) 

SCL-6307/2 (Signal Corps) 

In the Octal and Power Series, the shields 
are covered by Redstone Arsenal and Sig-
nal Corps approval. 

Where shields are required blackened, 
Henderlube is supplied as the Standard 
finish. 

OCTAL and POWER SHIELDS 

* Under license arrangement with 
International Electronic Research 

Corporation. 

CINCH MANUFACTURING COMPANY 
1026 South Homan Ave.. Chicago 24. Illinois 

Division of United-Carr Fastener Corporation, Boston, Mass. 
Circle 53 on Inquiry Card 



(Above) High-speed 
core handler that 
picks up and posi-
tions 12 cores per 
second is demon-
strated by inventor, 

V. Gcldswaithe 

(Right) Ferrite mem-
ory cores are only 
slightly larger than 

pin heads 

Fully automatic plane 
tester I left ) is unique 
in the industry 

Core testing units 
(right) check elec-
trical performance at 
rate of 12 per second 

Dr. E. Albers-Schoenberg, vice-pres. and director of research at 
General Ceramics, checks characteristics of ferrite materials 

Ferrite Cores— 

for Computers 

By applying automatic production 



Wiring a memory plane. Job formerly took 
70 to 80 hrs, now it takes only 7 to 8 hrs. 

Pneumatic core positioner lines up ferrite 
memory cores so that girls can wire them 

Cores are wired into memory plane. Work 
is done in an air conditioned, dust-free room 

and testing equipment General Ceramics has reduced 

the price of memory planes from $800 to $275 

(Left) Battery of 
Stokes presses forms 
memory cores. Cores 
are then fired 

' Right) D. Haagens, 
engineering manager, 
checks plug-in as-
sembly and memory 
plane 
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(Left) Core handler 
handles 12 cores per 
sec., as small as .050 
in. diameter 

Core press (Right). 
Cores in the 'green 
state' (before firing) 
may be seen through 
magnifying glass 

Ferrite Cores — 

for Computers 
(Concluded) 

Performance of new buffer memory is 
checked on oscilloscope at Applied Logics 
Division. (r) Frank Lewis checks new buffer 
memory designed for Kineplex transmission 
system 
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Coldite 70 Resistors Save You Money 

on Assembly Work! 

Stackpole Coldite 70+ resistors solder 
easier and stay soldered more surely. 

Thanks to an extra solder coating applied 

AFTER the usual tin-lead coating, they 
solder perfectly by ANY method — dip 

or iron. Moreover, resistance variations 

from normal soldering heat are negligible. 

Get a head-start on production 
with "solder-coated" resistors 

You can pretty well take for granted that any one of 

several leading resistor brands will meet or exceed your 

performance requirements. But there's another factor to 

be considered too—ease of handling on your assembly 

lines. Mainly that means ease of soldering — and here 

Stackpole Coldite 70+ "solder-coated" fixed composi-

tion resistors stand head and shoulders above the field. 

Not only do these famous cold-molded resistors meet 

today's critical specifications, but they provide un-

matched "solderability" on any hand or automatic, open 

wiring or printed circuit operation. That makes not only 

for a real saving in assembly work, but also stands to 

reduce subsequent service costs resulting from poor 

soldered connections. 

ELECTRONIC COMPONENTS DIVISION 

STACKPOLE CARBON COMPANY, ST. MARYS, PA. 

ate 70e 
FIXED COMPOSITION RESISTORS 

CERAMAG* FERROMAGNETIC CORES • SLIDE AND SNAP SWITCHES • VARIABLE 

COMPOSITION RESISTORS • CERAMAGNETR, CERAMIC MAGNETS • FIXED COM-
POSITION CAPACITORS • ELECTRICAL CONTACTS • BRUSHES FOR ALL ROTATING 
ELECTRICAL EQUIPMENT • HUNDREDS OF RELATED CARBON. GRAPHITE. AND 

METAL POWDER PRODUCTS 
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New 

Products . . . for the Electronic Industries 
S-BAND FILTER 

A new S-Band microwave filter is 
available for radar systems applica-
tions. The 12-ounce filter, with a 
tuning range in excess of 300 MC, is 
available with non-tunable mixer and 

diplexer units. Insertion loss is less 
than 1.5 db for 15 MC bandwidth. 
Input VSWR less than 1.5 to 1 and 
load VSWR less than 1.5 to 1. Over-
all dimensions are: 2 in. long, 3 in. 
wide and 1% in. high. Single tuning 
adjustment with locking device, or 
individual tuning adjustments, are 
optional. Avion Div., ACF Industries, 
Inc., 11 Park Place, Paramus, N. J. 

Circle 177 on Inquiry Card 

REFERENCE PACKS 

Miniaturized v o 1 t a ge reference 
packs capable of maintaining voltage 
regulation to within -±0.01% are now 
available to replace standard cells or 
dry cell batteries in all equipment re-
quiring stable voltage references. 
Output voltages of either 8.4 or 16.8 
vdc are available in 5 distinct types 
that allow operation from either 28 
vdc or 115 vdc, 400 and 60 cycle 
power supplies. Temperature coef-

ficient of these devices is -±-0.001%/°C 
from —55° to +100°C. Voltage regu-
lation is ±-0.01% (at -±-10% line volt-
age variation). International Recti-
fier Corp., 1521 E. Grand Ave., El 
Segundo, Calif. 

Circle 178 on Inquiry Card 

UHF AMPLIFIER 

New type 7377 tube is a radiation 
cooled, indirectly heated, twin tetrode 
with low output impedance. It is de-
signed for applications as an RF am-
plifier and tripler in mobile and small 

transmitters and in link communica-
tions for TV programs. Plate output 
capacitance is 0.82 uuf for both sec-
tions of the tube in push-pull. Plate 
to grid capacitance is neutralized in-
ternally and amounts to 0.145 uuf for 
each section. High transconductance 
(10,500 micromhos). Amperex Elec-
tronic Corp., Power Tube Div., 230 
Duffy Ave., Hicksville, L. I. N. Y. 

Circle 179 on Inquiry Card 

"WATER-TIGHT" POTS 

New APW % in. water-tight po-
tentiometer has a glass-to-metal 
solder sealed header, including termi-
nal lugs installed with a glass-to-
metal seal, and positioned for easy 
wiring. The brass case is plated in 
conformance with military require-
ments. Sealed against moisture and 
salt spray by means of an "0" ring 
shaft seal, as specified in MIL-E-
5272A and other military specifica-

tions, and the terminal board is solder 
sealed to the case, assuring a water-
tight seal. High temperature fea-
ture, with the potentiometer derated 
to zero watts at 125°C. Waters Mfg., 
Inc., Wayland, Mass. 

Circle 180 on Inquiry Card 

MOUNTINGS 

Two new sizes, HiT0-1 and HTO-2, 
extend the BTR (broad temperature 
range) elastomeric mountings into the 
lower load ranges. They have load 
capacities of 1 and 2 lbs. Unit weight 

of each is 1 oz. Characteristics in-
clude: broad temperature operation 
from —65° to +300°F., extreme en-
vironmental resistance, all-attitude 
protection, isolation of frequencies to 
2000 CPS and high internal damping. 
They are designed for protecting 
small electronic units in jet aircraft 
and guided missiles. Lord Mfg. Co., 
Erie, Penna. 

Circle 181 on Inquiry Card 

SILICON RECTIFIERS 

A wide variety of diffused junction 
silicon rectifiers is now available in 
industry standard "Top Hat" and 
"Stud Mounted" welded packages. All 
units have very low back currents at 
high temperatures. Exceptionally 
high surge current handling capacity 
and excellent stability. Meet or ex-
ceed environmental conditions of 
MIL-T-19500A. The new Stud 
Mounted rectifiers are types 1N1115 

thru 1N1120 and 1N253 thru 1N256. 
The Top Hat rectifier are types 1N536 
thru 1N540, 1N1095, 1N1096, and 
1N547. Motorola Inc., Semiconductor 
Products Div., 5005 E. McDowell Rd., 
Phoenix, Ariz. 

Circle 182 on Inquiry Card 
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four-color 
monitoring 
new lighted pushbutton switch 

only 7/8-inch square 

Sub-panel mounting shown. 
Flush-panel and matrix 

mounting available. 

Drastically reduces panel space 
requirements. 

Designed to meet human factor 
specifications. 

Switches mount in matrix on %-inch 
centers, both directions. 

Mechanical Interlocking for master 
resetting or mutual cancellation. 

All four bulbs and color filters easily 
removed from front of panel. 

Mounts with or without barriers. 

Switch 
Element —in. 
Alternate 
Action or 
positive-feel 
Momentary 
Action 

Especially designed for matrix 

applications, this new Electrosnap 
Four-Color Lighted Pushbutton 

Switch is available with a variety of 
mounting methods and terminations 
to fit your specific application. 

Switching element utilizes two Single 
Pole, Double Throw subminiature 
switches, ncn-simultaneous, with 
Alternate Action (push-on, push-off) 
or positive-feel Momentary Action. 
Switches and lamps may be interwired 
or terminated independently. Color 
filters available in combinations of 
any of six standard colors, plus white. 

For indicating duty only, unit is 
supplied without switches. 

We would like to send you a specification 
drawing which meets your requirements. 

What are they? 

Lamp Module 
Four bulbs and color filters project monitoring signal co 
target screen. Complete assembly removable as a unit from 
front of panel. Module shaft keyed for proper positioning. 

ELECTROSNAP CORPORATION 

SWITCH DIVISION 

4244 West La Re Street, Chicago 24, III. 

Telephone VAn Buren 6-3100 • TWX No. CG-1400 

4. 
Actuator Yoke , 
Easily sides out for quick 
front-panel removal of 
lamp module. 

_ 

Target Screen 
Diffusing button 
insures even color 
distribution over 
entire surface. 
Baffles available 
for lighting halves 
of screen. 
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hiew 

Products ... for the Electronic Industries 

GEAR DRIVEN SWITCH 

Gear driven switch, substantially 
larger than the standard switch size, 
expands the CES and NETE types. 
Prewired for easy assembly into the 
customer's equipment. Gear driven 

switching arrangement is for 72 posi-
tions and 20 poles. Unit is fabricated 
with rugged aluminum frame. Avail-
able in phenolic and glass epoxy deck 
materials. Contacts may be either 
nickel silver or coin silver. Custom-
built for individual requirements. 
Cinema Engineering Co., 1100 Chest-
nut St., Burbank, Calif. 

Circle 183 on Inquiry Card 

INDICATOR 

Accurate, large scale indication and 
recording of linear motion, size, 
weight, force, pressure and other 
quantities measurable by differential 
transformer transducers is achieved 
with the new Model 300A differential 
transformer indicator. Completely 
self-contained, the instrument fea-
tures a 10 in. Weston panel meter, a 
constant current excitation supply, 
¿elf -checking features which elimi-

nate drift errors, and five calibrated 
sensitivity ranges Accuracy is 1% 
with maximum resolution of 0.000005 
in. of core displacement. Daytronic 
Corp., 216 S. Main St., Dayton 2, 
Ohio. 

Circle 184 on Inquiry Card 
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POWER RECTIFIER 

New heavy-duty silicon rectifier, a 
stud-mounted unit, features a high-
current rating of 35 amperes at 150 
degrees C case temperature. A 
standard 11/16 in. hex base encap-

sulation provides ease of mounting 
and an adequate heat-sink. Peak in-
verse voltage ratings range from 50 
to 400 volts. Operating and storage 
temperatures range from —65 to 
200 degrees centigrade. For detailed 
information write for preliminary 
bulletin PB 54. Transitron Electronic 
Corp., Wakefield, Mass. 

Circle 185 on Inquiry Card 

FILM RESISTORS 

New Dalohm MF Type molded 
metal film resistors combine advan-
tages of high vacuum evaporated 
metal film techniques with Dalohm 
molding process to provide the best 
characteristics of wire wound re-
sistors in a miniature size. Good 
high frequency characteristics and 
low noise levels; also high stability, 
full insulation, low and controllable 
temperature coefficients. Rated at 2, 

1, %, 14 and % watts. Resistance 
range is from 100 ohms to 4 meg-
ohms. Temperature coefficient is -.1.-50 
ppm or ±100 ppm. Operating tem-
perature range is —55° to 150°C. 
Dale Products, Inc., Columbus, Nebr. 

Circle 186 on Inquiry Card 

PARABOLOID REFLECTOR 

A large, paraboloid reflector-an-
tenna structure for use in determin-
ing the reflection of radio waves from 
objects at great heights and dis-
tances is available. The antenna-re-

flector unit measures 10 ft. in diame-
ter and provides for aiming or steer-
ing the assembly about two axes. 
Radio energy is fed to the "dish" by 
an S-band waveguide horn to gener-
ate a "pencil radio beam" that can be 
accurately focused on objects at great 
distances. Blaine Electronics Inc., 
Van Nuys, Calif. 

Circle 187 on Inquiry Card 

ELECTRONIC COMMUTATOR 

"Radiplex" Electronic Commutator 
is said to mark a major step in multi-
plexer design, particularly in pro-
gramming flexibility; selected chan-
nels can easily be sampled much more 
frequently than subordinated chan-
nels. Two models: the high-level unit 
has a full-scale input of ±10 v. with 
a resolution of ±2 millivolts. The 
low-level model is a particularly 
unique engineering innovation which 

provides a full-scale input of ±-10 
millivolts with a resolution of ±-10 
microvolts. Both models have a 50-
channel capacity and a 24-kc sam-
pling rate. Radiation, Inc., P. 0. Box 
37, Melbourne, Fla. 

Circle 188 on Inquiry Card 
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GENERAL ELECTRIC 

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

G-E Subminiatures with New High-Resistivity Glass 
Show NO lnoperatives after 2000-Hr Tests at 300°C! 
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Life tests above to military specifications except for bulb temperatures, raised to 300°C. Left: shows 
2000-hour inoperative percentages for Type 6111, a subminiature known to suffer from glass elec-
trolysis at higher-than-rated temperatures. Right: shows reduced Gm drop for new glass versus old, 
Type 5899. At high temperatures this tube had a tendency to slump in transconductance. 

Three Advanced Tubes Now in Production by G.E. 
TYPE 6EZ8. First triple triode ever 
designed and manufactured! General 
Electric's pioneering 6EZ8 is an 
entertainment tube for use in FM 
radio tuners   makes possible a 
one-tube tuner, boon to space-cramped 
set designers. Saves extra tube cost, 
too. By itself, the new 6EZ8 will 
handle either of these jobs: (1) r-f 
amplifier, oscillator, and mixer, (2) 
oscillator, mixer, and AFC tube. 

TYPE 6222. Extra-sensitive high-mu 
subminiature triode. A 5-Star mili-
tary type, for first-stage amplifica-
tion in infra-red detection circuitry. 
Noise level is extremely low—a 
maximum of 1.2 microvolts at the 
grid, in a test circuit of 200 cycles 
band width. The 6222's low noise 
characteristic, especially at very low 
frequencies, makes the tube useful in 
other advanced applications. 

TYPE 6814. Only subminiature com-
puter type! A 5-Star high-reliability 
triode intended for military use in air-

borne fire-control computers. De-
signed for binary-counter or cathode-
follower applications. The 6814's ex-
tremely small size assists in optimum 
miniaturization of equipment. 

f he G-E Receiving Tube Department 
has taken an important step forward 
in tube technology by applying Corn-
ing Glass Works' new high-resistivity 
glass to 5-Star subminiature types. 
Test results, as indicated at left, 
show a spectacular increase in tube 
reliability. 

First with high-resistivity glass 
for tubes, General Electric now is 
building subminiatures able to with-
stand heats that before have short-
ened tube life materially. Glass 
electrolysis—cause of 90% of sub-
miniature failures at high tempera-
tures—is "stopped in its tracks." 

Resistance Factor 20 Times Greater 
The iie\% glass in G-E subminiatures 
actually has a factor of resistance 20 
times that of the old. A designer 
can use in two ways the improved 
tube performance now offered him: 
1. He can design with a greater 

safety factor. 
2. He can work with assurance to 

equipment specifications that 
call for high-temperature tube 
operation. 

Ask any General Electric tube office 
on the next page for further facts! 

Ready Soon: New Printboard Version of 7077 Triode 
Type 7077 ceramic triode—famous as 
the General Electric tube which sent 
information to earth from Pioneer IV 
sun satellite for a world record dis-
tance of 407,000 miles—soon will be 
available for standard printboard cir-
cuitry. The new lug version has rat-
ings which are approximately the 
same as those of the 7077. 
The short, solderable lugs of the 

new tube, cut lead inductance and 
capacitance to a minimum. This helps 
make the lug version of the 7077 
ceramic triode an ideal tube for appli-
cation in distributed amplifier circuits. 

Side by side: socket-mounted 7077 ceramic 
triode and new lug version (at right) for stan-
dard printboard use. Both are shown actual 
size. Note smaller mounted height for print-
board tube, aiding the circuit designer who 
is faced with rigid space limitations. 



Tear off and keep this sheet for reference. It contains useful tube-application data. 

FOR BROAD-BAND WORK, WHAT TUBE 
The Answer Is Found by Evaluating 
Both Tube and Circuit Parameters 

As an equipment designer, you have today a choice between 
several low-noise, high-frequency, high-performance triodes for 
broad band amplifier service. Selection becomes your problem. 
Which tube—in the new circuit on your drawing-board—will 
give optimum noise performance? 

High-definition radar, to name one of several applications, 
requires that first-stage tubes show consistent low noise over 
band widths of 10% to 15%. At the same time, tube gain must 
be sufficiently high to meet the needs of subsequent circuit 
stages. 

In obtaining high first-stage gain, two parameters predominate 
—transconductance and tube capacitances. For grounded-grid 
work, the principal tube capacitance is the output, or grid-to-
plate. Input capacitance plays a minor part. 

In order to calculate power gain, you may employ this simpli-
fied expression: 

P.G. —  > >1 where — 1 
-FRL 27r AfCt 

Af -= band width in cycles 
C., =total interstage capacitance in farads 

For minimum noise figure, it is necessary to know first the 
equivalent noise resistance (Reg) and equivalent shunt noise 
conductance (Ga). The expression follows: 

NF„dr, = 1 +2. 
G„ 

The optimum source resistance under this condition is: 

R. ,,„t =.\[-R ° 
G„ 

After calculating R. opt it becomes evident that minimum noise 
figure and maximum power gain can both be obtained only when 
input to the tube amplifier equals R. opt, and a power-match 
condition exists at the input network. The value Rh, for a 
grounded-grid amplifier can be estimated to be: 

-FRL 
Rin — 

µ +1 

Therefore, we find that input impedance depends not only on 
tube parameters, but also upon plate load, which in turn is 
dependent on the desired band width and inter-stage capacitance. 

For further information, phone 

200 Main Avenue, Clifton, New Jersey 

Phones: (Clifton) GRegory 3-6387 

(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 

GIVES BEST NOISE PERFORMANCE? 
With second-stage noise, first-stage gain, and input conditions 
at each stage entering into the picture, it becomes clear that the 
available noise figure of an amplifier tube is affected by system 
band width, as well as tube parameters. 

In order to help the designer choose between three low-noise, 
high-gain, high-frequency tubes—all of advanced design, but 
with widely different size and cost—these determining factors 
are calculated below for the grounded-grid case: 

Transconductance, micromhos 

Amplification factor 

Capacitance (G-P), micromicrofarads 

Equiv. noise resistance (R.,,), ohms 

Equiv. shunt noise conductance (G„), microm-
hos at 425 mc 

Minimum NF at 425 mc, in decibels 

Opt. Source resistance (R, opt), ohms 

Grounded-grid input (RL= rp), ohms 
Grounded-grid gain (RL= rp), decibels 
Inter-stage capacitance (CI CG- 1.+3 

micromicrofarads* 

Plate load in ohms (RL); Af =50 mc 
Grounded-grid gain in decibels; Af =50 mc 

Over-all NF in decibels, two stages** 

Over-all NF in decibels, at 1/2 power points 

TYPE TYPE TYPE 
7077 6299 6280 

10,000 

90 

1.0 

285 

3,120 

4.6 

300 

200 

16.5 

4.0 

800 

8.6 

6.8 

7.2 

15,000 

115 

1.7 

167 

5,280 

* Assumes 1 micromicrofarad for socket and 2 
micromicrofarads for strays and tuning. 

** Assumes power match at input. 

4.6 

178 

133 

17.6 

4.7 

680 

9.7 

6.4 

6.7 

50,000 

200 

1.5 

50 

11,400 

4.0 

66 

40 

20.0 

4.5 

710 

14.8 

5.7 

5.8 

Minor factors have been omitted from the above calculations, 
but the results check fairly closely with known and published 
figures. They emphasize that: 

1. Under optimum conditions, tubes with widely different 
transconductance may have similar noise levels. 

2. For broad-band applications, tubes with high trans-
conductance generally give more gain per stage with less 
over-all noise. 

3. In broad-band work, high Gm is needed not alone for low 
noise, but also for enough gain at band edges to assure 
a relatively flat noise level across the over-all band pass. 

Noise and gain at other band widths can be calculated in the 
same manner, to help the designer obtain optimum tube per-
formance in line with size and cost limitations. More detailed 
information is available from any G-E tube office listed below. 

nearest office of G-E Receiving Tube Department below: 

3800 North Milwaukee Avenue 

Chicago 41, Illinois 

Phone: SPring 7-1600 

11840 West Olympic Boulevard 

Los Angeles 64, California 

Phones: GRanite 9-7765; BRadshaw 2-8566 

Progress /s Our Most /mporiant Product 

GENERAL ELECTRIC 
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You 
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• / COMFORT F 
y EATURES 

TO MINIMIZE FATIGUE. 
BOOST PRODIJCTION 

Want to cut energy-robbing 
fatigue? Look for 
fortable body-con-toured backrest, large cos-

seat spring steel 

fo 
backrest support that main-

r life of chair tains correct firrriness......... 
and fit 

ADJUSTMENT FEATURES 
FOR EFFICIENCY , 
VERSATILITY 

Fit the chair to the job, and 
worker output rises! 4-Way 
adjustable back enables in-
dividual to move backrest up, 
down, backward, forward so 
it correctly supports small of 

legs, ad« 

sr for tr ., the :  

¡listable at 1" increment s, 
keep the worker at right 
heig htback. Telescoping  

ben ch p E and UjF:b:S ' 

a/ FOR LONGER SERVICE, 'v MIN 

repair IMUM require less 
MAINTENANCE t 

, fewer replacements — 

Better-built chairs, i 

give top value over the years. 
Look for welded tubular-steel 
frames, pre-shaped 
seats, non-chipp masonite 

ing oven-baked 
enamel finish — these are signs 
of good dollar value 
tion construc-. Steel leg glides prevent 
gouged floors, no exposed  to cause 

 boltsworker injury. i 

AL 
•rene.relleentrelet. 

TOP PRODUCTION CHAIR 

SEND FOR FREE COMPLETE INDUSTRIAL SEATING CATALOG #7001 

Shows dozens of specialized chairs and stools. 
Explains fa tigue-free seating principles, 

helps choose the right chair for every job. 

ROYAL METAL MANUFACTURING CO. 

()ne Park Avenue, New York 16, Dept. 52-E 
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high performance 

CARD RECEPTACLES 
for 

PRINTED 
CIRCUITS 

— Duo-Fulcrum 
Spring Contort 
for Double 
Sided Boards.'' 

DOUBLE-SIDE CARD RECEPTACLES 
5-600 and F-600 Series 
Card Receptacles—Available 
with 24 contacts for single side 
printed circuit cards or 48 con-
tacts for double side cards, these 
units feature Military Quality ma-
terials and finishes. Designed for 
standard 1/16" thick boards with 
.156 tab spacing these units will 
accommodate boards made to Class I 
NEMA standards. Also available in 
22, 18, 15 and 10 contacts for 
single side as well as 44, 36, 30 
and 20 contacts for double 
side boards. SINGLE-SIDE CARD RECEPTACLE SOCKETS 

Immediate 
Delivery! 

Designed for switch 
gear, computers, 

instruments, telephone 
panels, airborne 
cOmmunications 

equipment, guidance 
systems and other 
automatic control 

devices using 
printed circuitry 
for military and 

commercial 
applications 

— Smooth Grip . Single 
Action Contacts for 
Single-Sided Boards 
or Redundant 
Circuit Layouts." 

(RETHODE 
Write for 
Complete 
Illustrated 
Literature 

Manufacturing Corporat ion 
7447 W. WILSON AVE CHICAGO 31, ILL 

Circle 116 on Inquiry Card 
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THE 1959 NAECON scheduled 
-I- for May 4-5-6 at Dáyton, Ohio, 
promises to set another record in 
the quality of the technical pres-
entations and the number of out-
standing scientists and engineers 
in attendance. 

This year's conference under the 
guidance of J. Paul Georgi, presi-
dent, will feature simplified and 
consolidated locations of presenta-
tions and exhibits. Approximately 
100 exhibits and 125 presentations 
are planned. Both the Biltmore 
and Miami-Pick hotels in Dayton 

Three-day show and convention at Dayton's Biltmore and Miami-
Pick Hotels will feature 100 exhibits and 125 technical presenta-
tions. Conference theme: "Electronics Systems in the Space Age." 

NAECON Meets 

In Dayton, May 4-5-6 

are being used for both exhibits 
and technical presentations. Regis-

tration and conference headquar-
ters will remain at the Biltmore. 

NAECON 
Technical Papers 

Listed on page 172 

Aside from physical layout, the 
conference theme: "Electronic Sys-
tems in the Space Age," has pro-
voked many interesting comments 
and papers from both the individ-

ual scientist and engineer and the 
aircraft and electronic complexes 
engaged in the space effort. 

The very popular technical panels 
which allow the audience to par-
ticipate in questioning the author 
after a series of presentations have 
been expanded and will number 7 

out of the 24 technical sessions. 
These panel sessions are in addi-
tion to the interesting forum con-
sisting of well-known experts in 
their field which is scheduled for 
Tuesday afternoon of the confer-

(Continued on page 171) 

Cannon Electric Co. 
Chicago Aerial Industries, Inc. 
Cinch Manufacturing Co. 
Clifton Precision Products Co., Inc. 
Collins Radio Co. 
Crossley Associates, Inc. 
Cubic Cori. 
J. R. Dannemiller Associates 
The Doyen Co. 
Eitel McCullough, Inc. 
Electronic Communications, Inc. 
Electronic News 

(Fairchild Publications, Inc.) 
General Electric Co. 
Hoffman Electronics Corp. 
Hughes Aircraft Co. 
The Institute of Radio Engineers 

International Telephone and Telegraph 
Corp. 

Federal Electric Corp. 
ITT Federal Division 
ITT Laboratories 
Kellogg Switchboard and Supply Co. 

K. W. Johnson and Co., Inc. 

NAECON Exhibitors 

Kay Electric Co. 
Keithley Instruments, Inc. 
General Precision Laboratory, Inc. 

(A General Precision Company) 
Librascope, Inc. 

(A General Precision Company) 
Kearfott Co., Inc. 
(A General Precision Company) 

The Satullo Co. 
Sperry Rand Corp. 
Sprague Electric Co. 
S. Sterling Co. 
Stromberg-Carlson Co. 
Sylvania Electric Products, Inc. 
The Tiby Co. 
Tower Engineering Co. 
Transitron Electronic Corp. 
Universal Match Corp. 
Westinghouse Electric Corp. 

Aircraft Radio Corp. 
Amphenol Borg Electronics Corp. 
Anderson Electric Corp. 
Avco Manufacturing Corp., 

Crosley Division 

Avion Division, ACF Industries, Inc. 
Bendix Aviation Corp. 
Bird Electronic Corp. 
Bomac Laboratories, Inc. 
Burroughs Corp. 
CGS Laboratories, Inc. 
Laboratory for Electronics, Inc. 
Lear, Inc. 
The Martin Co. 
The W. L. Maxson Corp. 
Modine Manufacturing Co. 
Motorola, Inc. 
Norden Division of United Aircraft Corp. 
Autonetics Division, 

North American Aviation, Inc. 
Nortronics, A Division of Northrop Corp. 
Packard Bell Electronics 
Philco Corp. 
Radiation, Inc. 
Radio Corporation of America 
Raytheon Manufacturing Co. 
Robinson Aviation, Inc. 
Rotron Manufacturing Co., Inc. 
Divco Wayne Electronics 

112 ELECTRONIC INDUSTRIES • May 1959 



A HOFFMAN SEMICONDUCTOR APPLICATION CASE HISTORY 

> 

THIS CIRCUIT 
PROBLEM 
HAD TO BE 
SOLVED 

FOR 
ELECTRONIC 
TRAFFIC 
CONTROL 

offman Silicon Diodes were the so 

FORWARD 
CONDUCTION 

REGION 

REGULATOR RECTIFIER 

ZEN ER 
REGION 

typical I E characteristic curve 
for Fioffman Silicon Diodes 

E 

If you need a Job in electronics done quicker and better, contact 

ELECTRO-MATIC' Traffic Controls manufactured 
by Eastern Industries Inc. of Norwalk. Connecti-
cut, require stable circuitry under extreme en-
vironmental conditions. 

Hoffman Silicon Diodes were chosen to be used 
as -clippers" in a relay circuit wh;ch is in-
corporated into the magnetic amplifier for a 
novel vehicle radar detector. 

Hoffman offers the circuit designer the widest 
range of silicon diodes to choose troin, with 
PIV's from 6.8 volts through 470 voits and 
maximum forward current ratings of 130nA 
down to 9mA .. . extended operating tempera-
ture range of from —65'C to +230C. De-
signed to operate under severe environmental 
conditions, Hoffman Silicon Diodes are en-
capsulated in an oil filled, hermetically welded 
can with compression type glass-to metal seal-
ing at the lead ends. 

For details consult the Hoffman Semiconductor 
Applications Specialist in your immediate a-ea 
or write Department SJD. 

Circle 58 on Inquiry Card 
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FLEXIBLE new air navigation 
i system offers a significant im-

provement in air traffic control. 
High navigational accuracy of 

this Compatible Doppler Omni-
range System can provide impor-
tant improvements in the en-route 
guidance of aircraft along airways 
and can afford more effective and 
reliable handling of increasing air 
traffic at terminal areas. 

System suppresses site errors 
due to obstructions such as han-
gars, power lines, trees and water 
towers. It is now feasible to pro-
vide navigation aid at hitherto im-
possible sites located in or about 
city, mountainous or heavily 
wooded areas. It will permit locat-
ing air route structures at the most 
desirable locations at minimum 
cost. 
The new navigation system cul-

minates eleven years of research 
and development by Servo Corp. of 
America, New Hyde Park, N. Y., 
in the field of Doppler omnirange 
and Doppler direction finding sys-
tems. 
The new Doppler VOR system is 

not limited by problems of site lo-
cations, as proved in tests con-
ducted at seven of the nation's most 
difficult ground sites near major 

airports. The test sites, selected 
because of their particularly diffi-
cult conditions, included airport 
ground stations at Indianapolis, 
Indiana; Charleston and Florence, 
South Carolina; Daytona Beach, 

The antenna counterpoise uses standard sizes 
of prefabricated truss sections in the horizon-
tal structure. The vertical supports are stand-

ard rectangular tubing. 

What's 

New 

Compatible Doppler VOR 

Florida; Jackson, Michigan; New 
York's LaGuardia Airport; and 
Hermosa Beach, California, near 
Los Angeles. 
The six major advantages of the 

system are described as follows: 
1. It provides the pilot with a 

more accurate indication of 
the location of his aircraft. 
"Course scalloping" and 
"course bends" are minimized 
by the positive, accurate bear-
ing information. 

In FAA evaluation tests of Dop-
pler VOR as compared to conven-
tional VOR, flight check record-
ings showed a reduction of course 
scalloping at the best sites of at 
least 6 to 1. At the worst sites, 
records showed reductions as great 
as 20 to 1. 

2. The new system increases air 
traffic which can be handled 
by reducing the width of air 
lanes. With the ever-increas-
ing number of planes in the 
air today, this factor is ex-
tremely important. 

According to one typical test re-
port, "the roughness and scallop-
ing on the conventional VOR oc-
curs at all azimuths, and varies be-

tween ± 0.6° and ± 1.5°. The 
amplitude of any roughness, scal-
loping, or bend was too small to be 
measured on the Doppler VOR re-
cordings." Elimination of course 
scalloping and course bends makes 
possible a corresponding reduction 
in required air lane width, as well 
as in the width of the safety bands 
separating air lanes. Ability to 
make individual air lanes narrower 
makes it possible to increase the 
total number of lanes available for 
increasing air traffic. 

3. The system is compatible with 
existing airborne receivers, 
thus protecting an investment 
of over $300,000,000 in exist-
ing airborne navigation equip-
ment. 

No modification is required of 
the 104,000 airborne receivers esti-
mated to be in operation today in 
general aircraft, commercial air-
craft, and military planes through-
out the world. 

4. It effectively makes available 
double the number of radio 
frequencies for aircraft com-
munication and navigation 
purposes. 

Being a single sideband system, 

4 
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the Compatible Doppler VOR Sys-
tem frees 50 KC of each of the 100 
KC radio channels alloted to VOR. 

5. The new system offers a solu-
tion for the handling of 
"mixed" traffic by permitting 
stacking of private aircraft in 
holding patterns. 

The elevation angle feature al-
lows for stacking of private air-
craft in holding patterns to make 
way for jets to land. Elevation 

curately. Thus, the system affords 
general aviation an easy method 
for planning trips and reporting 
times of arrival. 

Basic System Principles 

In a quasi-Doppler omnirange 
the revolving antenna of a simple 
Doppler system is simulated by 
commutating a circularly disposed 
array of fixed antenna elements. 
The signal radiated from the corn-

commutated antenna. Also it is 
amplitude-modulated with a refer-
ence signal synchronized to the an-
tenna commutation. 

In the airborne receiver, the 
reference signal is detected direct-
ly and the two carriers beat to-
gether to produce a subcarrier 
which is frequency modulated by 
the bearing information. This sub-
carrier is demodulated by the nor-
mal subcarrier discriminator in the 

-"" litt iltt‘ià#%Îàît" 

t,1 

Typical 

angle indication accurate to approx. 
1.5° may be obtained at angles 

above 15°. 
6. It provides a simple, inexpen-

sive way for private planes to 
determine ground speeds. 

A plane over a station can deter-
mine ground speed quickly and ac-

mutated antenna system carries di-
rection-dependent frequency modu-
lation of information. VOR com-
patibility is achieved by transmit-
ting a second carrier from an in-
dependent fixed antenna. This car-
rier differs in frequency by 9.96 KC 
from the carrier supplied to the 

Parallel flight check recordings give comparison of bearing indications. Course roughness 
and scalloping are greatly suppressed and "bends" are eliminated in the Doppler System. 

\\\ \\\\ \ 

wide-aperture array of antennas used in the Compatible Doppler VOR System. 

VOR receiver to recover a signal 
whose phase, relative to the refer-
ence signal, is equal to the bearing. 

In the VOR-compatible Doppler 
omnirange, the data and reference 
signals are interchanged with re-
spect to their roles in the standard 
VOR. This is of no practical con-
sequence since the bearing intelli-
gence is contained in the relative 
phase of the two signals. 

VOR Characteristics 

The essential characteristics of 
the present VOR are: 

Carrier Frequency Range: 108 
to 118 Mc. 

Direction-Dependent Data: 30% 
amplitude modulation at a 30 CPS 
rate. 
Reference Data: 9.96 ¡cc subcar-

rier frequency modulated at a 30 
cps rate with a maximum deviation 
of 480 cps. This subcarrier is 30% 
amplitude modulated on the trans-
mitted carrier. 

Compatibility Requirements 

The Doppler omnirange signal 
will be compatible with existing 
airborne equipment if it produces 
the following two signals at the 
airborne receiver output: 

(Continued on page 148) 
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Gen. Omar N. grad-
ley, Board Chairman, 
demonstrates the ex-
tremely accurate and 
highly sensitive alti-
meter. 

What's New 

Push-Buttons 
Control Flight Messages 

ACOMMUNICATIONS system, 
enabling an airplane pilot and 

a ground control station to ex-
change flight information mes-
sages by merely pressing a button 

(Right): Controller 
presses button to 
display last received 
and transmitted mes-
sages for aircraft as-
sociated with flight 
progress strip. 

(Left): Pilot views 
messages on the Air-
borne Display and In-
sertion Unit; upper 
portion for ground-
to-air; lower, for 
pilot-composed. 

is under development by RCA for 
the Federal Aviation Agency. The 
purpose is to enhance safety by 
facilitating control of the nation's 
growing air traffic through in-
creased speed and reliability of 
communications. It is designed to 
permit automatic two-way radio 
communications between ground 
control and up to 500 aircraft 
every two minutes. 
The system, known as the Auto-

matic Ground (Air) Communica-
tions System (or AGACS, pro-
nounced "Ajax") is part of a long-
range FAA experimental program 
which also includes electronic sur-
veillance of aircraft on the 
ground, including their landing, 
taxiing and preparing for takeoff. 
RCA is scheduled to deliver ini-
tial models of the AGACS equip-
ment in August, after which the 

(Continued on page 140) 

Easy-to-Read Altimeter 
rpRADITIONALLY, dating back almost to the 

Wright brothers, aircraft altimeters have been de-
signed with dial faces and hands or pointers to indi-
cate altitude. They required analyzing or interpreta-
tion, and there has been a great deal of research 
aimed at producing an instrument that would elimi-
nate such requirements. 

A radically different type of aircraft altimeter— 
said to cut reading time in half and virtually elimi-
nate reading errors—was demonstrated recently by 
the Bulova Watch Co. 
The USAF has ordered a test quantity of 25 Bulova 

altimeters for extensive laboratory testing and flight 
evaluation in many types of Air Force planes. 

In addition to its readability the altimeter is ex-
tremely accurate and highly sensi-
tive, reacting instantaneously to 
changes in altitude even in very 
rapid ascent or descent and thus 
providing improvement in the 
safety factor of aircraft operation. 
The new instrument indieates al. 

(Continued on page 118) 
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Tung-Sol moves ahead! 

High power transistors 
with new cold-weld seal 

Improved cold-weld seal 

gives new Tung-Sol 

high-power transistors 

three-way quality boost 

True hermetic, copper-to-
copper seal improves transistor 
thermal characteristics. 

Elimination of heat-damage, 
heat-caused moisture and "splash" 
increase reliability. 

Vacuum-tight, moisture-proof 
cold-weld seal lasts even through 
"breathing" over long life operation. 

Once again Tung-Sol shows the way. Now, for the 
first time, Tung-Sol brings designers high-power 
germanium transistors with quality benefits of the 
advanced cold-weld seal. 
The new Tung-Sol types feature a stud-mounted 

package and maximum collector current of 13 
amps. Military environmental tests combine with 
the radioactive gas leak detection test to assure 
maximum reliability. 

Photomicrograph (45X) shows circled area 

of cross section of Tung-Sol high-power 
germanium transistor cold-weld seal. Note 

absence of seam, indicating actual Integra-

tion of copper molecules and a true, her-

metic, copper-to-copper seal. 

Technological advancements such as this keep 
Tung-Sol ahead of the field. For full data on the 
new high-power switching transistors . . . to meet 
any need with the latest in transistor design and 
efficiency, contact: Semiconductor Division, 
Tung-Sol Electric Inc., Newark 4, New Jersey. 
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Easy-to-Read Altimeter 

(Continued) 

titude with an error of less than 
ten feet at sea level. Tests made 
by a major aircraft company show 
a deviation (plus or minus) of 20 
feet for a Bulova altimeter at 12,-
000 ft, against a 200-foot devia-
tion for a conventional altimeter 
on the same evaluation. Its sen-
sitivity is such that raising or low-
ering the instrument as little as 
two feet gives a visible indication 

on the scale when one is at or near 
sea level. 

Altitude readings are shown on a 
continuous logarithmic tape. The 
tape, about 40 ft long, ranges from 
minus 1000 ft to plus 65,000 ft, and 
is driven past a window in the in-
strument by a servo motor. It fol-
lows the true altitude without fluc-
tuation or hunting. 

At sea level the numbered gradu-
ations are separated a full inch for 
each 50 ft of altitude. At 20,000 
ft the numbered graduations mark 
each 100 ft; at 40,000 ft the gradu-
ations stand for 200-foot incre-
ments, and from 60,000 ft up the 
increments are of 500 ft each. 
There are smaller, unnumbered 
graduations dividing each of the 

major segments throughout the 
tape. This tape presentation sup-
plies greatest readability and ac-
curacy where most needed—at low-
er elevations and landing altitudes. 
The altimeter's sensing elements 

are Melchoir type aneroid capsules. 
Bulova manufactures these itself 
to achieve consistently reliable 
performance. 
The output of the sensing ele-

(Left): Expansion or 
contraction of pres-
sure capsules (1) 
moves soft iron arm-
ature (2) in coils 
(3). Pitot tube con-
nection (5) supplies 
outside air to capsule 
chamber (4). Signal 
from coils actuates 
servo motor which 
moves tape past win-
dow (6). Frame (7), 
transporting coils, is 
moved by screw (8) 
geared to motor re-
turning them to null. 
Second armature (9), 
restrained by parallel 
motion springs (10), 
and second set of 
coils (11) eliminate 
gravity and accelera-
tion errors. 

(Below): Cutaway shows four basic building 
blocks of instrument: windows, barometric 
correction knob, and tape drive; servo motor; 
pressure capsules; and, pitot tube connection. 
Tape is 40 ft. long. 

Pilot's view shows how altitude is clearly 
indicated on tape. Meter measures 3114 
inches square by 81Z inches in length. 

ments is transferred to the indi-
cating mechanism electrically, free-
ing the sensing elements of all 
mechanical work, eliminating fric-
tion and producing a sensitivity 
previously unknown. It also ob-
viates the need for vibrational 
stimulation of the instrument. 
There have been cases where faulty 
functioning of an altimeter was at-
tributed to "stickiness" due to the 
"too smooth" flight of a jet plane. 
The new instrument is the prod-

uct of a company-sponsored four-
yea r altimetry project conducted 
at the Bulova Research and De-
velopment Laboratories in Wood-
side, New York. Production will be 
carried on by the industrial and 
defense division of the Bulova 
Watch Company at Jackson 
Heights, New York. 

* * * 
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Auto-Lite gives you One-stop Service 
on all basic hook-up insulations 

SILICONE TEFLON* PVC 
(polyvinyl 
chloride) 

PVC 
with nylon 

PVC 
with glass 
servings 
or braids 

Whatever your wire problem, 
you'll find the answer at Auto-Lite 

You get unmatched service on any wire problem at the 
new Auto-Lite Wire Research Laboratory at Port 
Huron, Michigan. This ultra-modern facility is com-
pletely equipped to perform all qualification tests of 
wire for military specifications. These facilities are also 
available to solve your problems quickly and efficiently. 

ANY QUESTIONS? Our new Wire Research Center 
will give you quick answers to your wire problems. Write 

for full information. 

AUTO-LITE 
GENERAL PRODUCTS GROUP 

RUBBER 
with or 

without braids 

taped or 
extruded 

hook-up wire 

COLORS • MARKING 

HIGH & LOW TEMPERATURES 

ABRASION • FLEXIBILITY 

VIBRATION • OVERLOAD 

RESISTANCE TO CHEMICALS, 

SOLVENTS, OIL, FUELS, 

MIL SPECS: MIL-W-16878 

TYPES B, C, D, E, EE, F, FF, N, 

MIL-W-76A, NAS-702, NAS-703 
'DuPont registered trademark 

AUTO-LITE General Products Group 
Wire & Cable Division, 
Toledo 1, Ohio 

Please send complete magnet wire catalog 

Name  

Company 

Address  

(El) 

WIRE AND CABLE DIVISION • TOLEDO 1, OHIO City and State  

Plants at: Hazleton, Pennsylvania • Port Huron, Michigan 

ELECTRONIC INDUSTRIES • May 1959 Circle 60 on Inquiry Card 119 

J 



WASHINGTON 
News Letter 

NO EXPANSION OF MILITARY BANDS—The DOD 
did not seek expanded military radio frequency bands 
when discussing the problem of providing a competi-
tive nationwide TV system with the FCC. Lt. Gen. 
Arthur G. Trudeau, Chief, Army R&D, pointed out 
that Army requirements for electronics have in-
creased tenfold since World War II and "we are ex-
pecting another tenfold increase by 1970." Gen. Tru-
deau emphasized that the military services respect 
peacetime frequency allocations and "carefully engi-
neer our (electronic) operations to insure that they 
will be compatible with nationally allocated services 
in the various frequency bands." 

FREQUENCY CONSERVATION METHODS — To 
conserve military frequencies because "the rapidly 
advancing radio and electronic techniques being de-
veloped for the space age require an enormous num-
ber of radio frequencies," Gen. Trudeau outlined 
engineering improvements. These included: transis-
tors and other similar devices capable of operating 
at frequencies up to 1000 MC at low power and with 
output powers up to 1000 watts at lower frequencies; 
continued R&D in frequency control devices and 
techniques to conserve the spectrum and reduce in-
terference; and, increased stability and accuracy of 
oscillators operating at increasingly high frequen-
cies to permit greatly increased use of SSB radio 
transmission. A very important innovation will be 
high capacity power sources from nuclear energy, 
solar energy or fossil fuels. 

PAY-TV TESTS—After securing the concurrence of 
House ICC Chm. Oren Harris (D., Ark.), formerly 
opposed to establishment of pay TV systems, the FCC 
has approved the launching of limited and controlled 
pay-TV single-market, single-system tests in 20 areas 
of the country. The areas are those with four or 
more commercial TV stations and the test authoriza-
tions are permitted for a period of three years only. 
The FCC also stipulated that no pay-TV program may 
be broadcast simultaneously over more than one sta-
tion. Further, that viewers of test programs must 
not be required to buy any special equipment which 
they do not use for commercial television. Applica-
tions from the pay-TV organizations were slow in 
being submitted to the Commission. 

CONGRESSMAN'S VIEWS—One of the sponsors of 
a Congressional inquiry into frequency allocations, 

Rep. Bray (R., Ind.) and a member of the House ICC, 
emphasized that "with the tremendously expanded 
use" of frequencies by broadcast and non-broadcast 
radio the nation has "undoubtedly reached the point 
where inefficient use or wasteful hoarding of the 
spectrum can no longer be afforded." Rep. Bray 
seeks an impartial investigation with a commission 
of experts, some of whom should be named by Con-
gress so there would be no charges of the body being 
loaded or slanted in behalf of the military or the 
executive branch. The Indiana Congressman was 
skeptical of military demands for spectrum space be-
cause he intimated the armed services always felt 
they never have sufficient men, equipment, or com-
munications. 

NATIONAL MOBILE RADIOTELEPHONE— The 
FCC has commenced a study of expanding TV spec-
trum space, including the UHF band. However, it 
already has before it, in its inquiry into present and 
future allocation and uses of the spectrum between 
25 and 890 MC, a significant presentation by four 
top-level Bell System officials. Bell seeks sufficient 
radio space for the establishment of a nation-
wide common carrier mobile radio system. The Bell 
System broadband radio plan would have a thousand 
channels, amounting to 8.3 MC in the 800 MC band. 
Bell officials stated that this would provide "for the 
first time, adequate communications service to people 
on the move." The system would not only provide 
for public mobile service, but for public mobile com-
munications to aircraft and one-way signaling con-
tact. 

COMMUNICATIONS SATELLITES—With the num-
ber of overseas communications messages, including 
intercontinental TV, expected to multiply by seven-
fold in the next decade, Dr. T. Keith Glennan, Ad-
ministrator of NASA predicted that communications 
satellites offer the probability of solving the "grow-
ing problem of world communications." He stated 
that using existing microwave techniques, a satellite 
system could be provided with almost unlimited band-
width. Television, which requires the equivalent of 
a thousand voice channels, would find great utility 
in this feature. 

National Press Building 
Washington 4 

ROLAND C. DAVIES 
Washington Editor 
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New "Custom Quality" Family By 
GE 1E -NEAilL TRAIN S I SlrOlEt, 

RESEARCH ACTIVITIES APPROACH 
A bright new chapter in transistor history is being recorded at GT's 
research laboratories, resulting in progressive transistor design of 
unprecedented reliability, performance and stability. Advanced pro-
duction control techniques have made possible the New "A-Types" 
with specification refinements providing... 

TIGHTER PARAMETER CONTROL 
HIGHER OPERATING VOLTAGES 

HIGHER SWITCHING SPEEDS 
WIDER APPLICATION RANGES 

IDEALIZED TRANSISTOR RELIABILITY 
New process controls highlighted by nigh sensitivity hermetic seal 
testing, pre-tinning of internal parts, automatic welding of the hermetic 
seal case and individual handling of units in process insure improved 
reliability, uniformity of electrical properties, high mechanical strength 
and superior hermetic seal. All transistors are pre-aged for 100 hours 
at 100°C. 

SPECIFICATIONS: POWER DISSIPATION : 150 MW @ 25° C STORAGE TEMPERATURE: —65 0 C to 4100° C 

TRANSISTOR 
TYPE 
(EIA) 

POLARITY CUT-OFF STATE 
CONDUCTING 

STATE 
(SATURATED) 

TYPICAL SWITCHING CHARACTERISTICS 
WITH CIRCUIT GAIN OF 20 AT lc LISTED 

UNDER CURRENT GAIN 

ALPHA 
CUT-OFF 

Collector- 
Base 
Rating 
BVCBO 

Oper. Volt 
VCER min. 

lc,a,r,u = 10µa 
VBE = 1.5V 
Rins = 62K 

D.C. Current Gain 

0Fs Conditions 

Delay -I- 
Rise Time 
La -I- t, 
µSEC 

Storage + Fad Time 
t . -I- t r 
µSEC 

f ab 
MC 

Typical 

2N3I7A PNP 25V 12V 20 — 60 lc = 400ma, VCE = .25V 0.3 0.7 20 

2N316A PNP 30V 18V 20 — 50 le = 200ma, V.. = .2V 0.4 0.9 12 

2N358A NPN 30V 20V 25 — 75 lc = 300ma, Vcs = .25V 0.4 0.9 9 

2N357A NPN 30V 25V 25— 75 lc = 200ma, VCE = .25V 0.5 0.9 6 

Minimum 

2N523A PNP 20V 10V 100 —400 lc = 20ma, VCE = .25V 0.2 0.6 21 

2N522A PNP 25V 12V 80 —300 le = 20ma,Ycz = .25V 0.3 0.8 15 

2N521A PNP 25V 19/ 6C —250 le = 2Omar VCE = .25V 0.4 0.9 8 

2N447A NPN 30V 15V 80 —300 le = 20ma, VCE = .25V 0.4 0.7 9 

2N446A NPN 304 18V 60 — 250 lc = 20ma.VCE = .25V 0.7 1.0 5 

2N445A NPN 30V 20V 40 —150 lc = 20ma,Vcr = .25Y 1.0 1.3 2 

Cu 

WRITE FOR BROCHURES G.4OA AND G-150A Popular compu er types 2N311, 2N312, 2N404, 2N426, 2N427, 2N428, 2N439 and 2N440 are also available. 
11> You grow fastest with the products that serve you best. Prove it to 

yourself today with GT. 
GENERAL TRANSISTOR 
C O R PO 

91-27 1 38TH PLACE 

RATION 
• JAMAICA 35. NEW YORK 

"YEARS AHEAD 

IN RELIABILITY" 
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THIS 
NEW 

WATERS 
POT 

CAN GO 
TO HELL! 

1 

. . . And back again — and through high water, too! 
And here's why —  the APW- is a h" precision 
potentiometer offering water-tight construction and 
the utmost reliability even at high temperatures. 
It's designed specifically to be leak-proof even in 
boiling water! Features include: Glass-to-metal termi-

Z nal board solder-sealed to brass case plated to con-
form with military requirements. Glass-to-metal sealed, easily 
wired terminals. Double "0" ring shaft seal design more than 
meets all military humidity specifications. Derates to zero watts 
at 125°C standard (150°C also available). Available with me-
chanical rotation stops, special winding angles, resistance values 
to 100K ohms, tight linearity toler-
ances, optional split bushings, 
various shaft lengths and configu-
rations. Also available with servo 
mount—type WPW-Y. Write for 

MANUFACTURING, INC. 
complete specifications. WAYLAND, MASS. 

New 

Products 

VISCOUS DAMPED MOTOR 

Type 5752-05 adjustable viscous 
damped size 11 motor is smaller, 
lighter and more economical than a 
motor tach used in feedback damping 
applications. It consumes less power 

and presents no null or phasing prob-
lems in the feedback loop as com-
pared with the motor tach which it 
replaces. Damping and gain may be 
in dependently adjusted. No-load 
speed can be quickly, easily adjusted 
tl any speed desired between 4800 
and 7300 RPM depending upon damp-
ing characteristic required in the sys-
tem. Meets MIL-E-5272A. Ambient 
temperature range —55°C to +125°C. 
John Oster Mfg. Co., Avionic Div., 1 
Main St., Racine, Wis. 

Circle 204 on Inquiry Card 

MINIATURE FILTERS 

"Microid" low pass and band pass 
filters are miniature and subminia-
ture components for solving small 
space problems. Features include com-
pactness and high reliability. Low 
pass "Microid" filter, Type TCLJ 
starts at 400 cps. Physical size is 
11/16 x 1 11/16 x 14), in. max. For 
higher frequencies from 7,500 cycles 
up to 100 kc. size is Yi x1 x in. 
Band pass filter Type TTJ is designed 
for performance on 7,350 cycles and 

up to 100 kc. Physical size is Y2 x 
19/32 x 15/16 in. with a weight of 
0.3 oz. Bandwidth is 15% at 3 db 
and +60%-40% at 40 db. Burnell & 
Co., 10 Pelham Pkwy., Pelham Manor, 
N. Y. 

Circle 205 on Inquiry Card 
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Fil321Products  

POWER AMPLIFIER 

Model 1012 Power Amplifier is de-
signed to amplify the power of sine 
waves, square waves or pulse signals 
whose amplitudes range from 1 to 40 
v. It is completely dc coupled and 

its input circuit is provided with a 
level control for matching the power 
amplifier to any dc level input from 
—20 to +20 v. A dual range input-
step attenuator provides for either 
normal or inverted output with at-
tenuation steps of either 25%, 50%, 
75% or 100% of the input amplitude. 
Frequency response of the amplifier 
is de to 6 db down at 12.5 Mc. Out-
put voltage range with a 1000-ohm 
load is +30 to —30 v. Technitrol En-
gineering Co., 1952 E. Allegheny Ave., 
Philadelphia 34, Pa. 
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TRANSISTOR RADIATOR 

Model 3AL-672 Transistor Heat 
Radiator offers an inexpensive method 
of cooling diamond shape transistors 
as much as 30°C under typical operat-
ing conditions. PrJviding 12 sq. in. 
of radiating surface, the new radiator 
is ideal for -me with transistors when 
they are used above ground potential 
and heat cannot escape into the chas-
sis. Tests have indicated that the 
extensive radiating surface provided 

by the radiator dissipates sufficient 
heat to prevent "thermal runaway" 
and transistor destruction, even when 
isolated from the chassis by a mica 
washer. The Birtcher Corp., 4371 
Valley Blvd., Los Angeles 32. Calif. 

Circle 207 on Inquiry Card 
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Announcing— 

! IERC's 

I Heat-

I Dissipating 

I Electron 

-I Tube 

I Shields! 

New THERIVIA-flex liner makes 

IERC's heat-dissipating tube shields 

cool electron tubes more efficiently! 

IERC and government testing*, using latest techniques, proved 
THERMA-flex tube shield liners to be the most efficient heat-dissipating 
liners available! IERC THERMA-flex liners and tube shields will meet 
all requirements of MIL-S-9372 (USAF) and MIL-S-19786 (NAVY). 
In the shield, the broad areas of the liner attain a particular 
semi-eliptical precision spring curve. Tube insertion causes spring 
curve to flex and adjust to contours of bulb. This action grasps 
a major portion of tube surface, absorbing heat from hot spot which 
is transferred to shield and heat sink and dissipated by 
conduction, radiation and convection. 

THERMA-flex high-efficiency tube shield liners are available now for 
most sizes and types of IERC Miniature Heat-dissipating 
Electron Tube Shields. 

See NEL Reliability Design Handbook, See. 502 —"Improved Type 
Miniature Tube Shields," OTS —Jan. 15, 1959 

REG. U.S. TRADE MARK 

PATENT PENDING 

International Electronic Research Corporation 
145 West Magnolia Boulevard, Burbank, California 

Write for helpful, FREE, IERC Tube Shield Guide with over 1,200 tube 
and tube shield combinations to help you avoid thermal problems 
in your new equipment designs or retrofitting plans! 

Heat-dissipating electron tube shields for miniature, subminiature and octal 'power tubes. 
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The capability of maintaining low noise operation for 

millions of cycles is inherent in the design of Markite 

Conductive Plastic Potentiometers. The noise curves 

above are typical of the reliability and performance 

that can be expected of all Markite potentiometers. 

In addition to reliable and predictable performance, 

Markite Conductive Plastic Potentiometers also provide: 

• Infinite resolution. 

- Independent linearity te 0.05% in 15/16 inch dia. units. 

.c Operation in ambient temperatures up to 200°C. 

c. Shock and acceleration resistance in excess of 100g. 

Vibration resistance in excess of 70g. 

0 Rotational speeds up to 1,000 rpm and beyond. 

o Operation under applicable Military Specifications. 

Write for Design Data and Catalog for Rotary 
and Rectilinear Potentiometers 

MAR ITE PRODUCTS CORPORATION 
  155 Waverly Place • New York 14, N. Y. 
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New 

]Products 

MODULE CAPACITOR 

A solid tantalum capacitor half the 
thickness of a dime, and a tiny mer-
cury battery the size of an aspirin 
have been developed for the Army 
Micro-Module Program. The Mal-

lory micro-module tantalum capacitor 
was developed in two thicknesses, 
0.028 in. in ratings up to 15 mfd x 
volts, and 0.035 in. in ratings up to 
30 mfd x volts. Three different rat-
ings and 5 terminal arrangements 
were developed in each thickness. The 
RM 312 mercury battery, for modules 
requiring a self-contained source of 
power, has a diameter of 0.305 in. 
and is 0.135 in. thick. P. R. Mallory 
& Co., Inc., 3029 E. Washington St., 
Indianapolis 6, Ind. 

Circle 208 on Inquiry Card 

POWER SUPPLY 

New 500 MA laboratory power sup-
ply, Model 62-126, has a voltage 
range from 3 to 1000 vdc, continu-
ously variable. A vernier voltage con-
trol permits fine settings. No derating 
is necessary—the full 500 MA output 
current can be drawn from this sup-
ply at any voltage setting. A second 
output supplies 6.3 vac at 10 amps. 
DC regulation—for load: 450 MV or 
0.045%—whichever is greatest. Regu-

• - 
lation for line: 0.045% or 450 MV— 
whichever is greatest. Maximum 
ripple: 8 MV RMS. Unit is 19 in. 
wide x 17 in. deep x 10 1/2 in. high. 
Dressen-Barnes Corp., 250 N. Vinedo 
Ave., Pasadena, Calif. 

Circle 209 on Inquiry Card 
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SERIES 
Revolutionary transistor transformers • 

hermetically sealed to MIL-T-27A Specifications. 

UTC DO-T and DI-T transistor transformers provide 

unprecedented power handling capacity and reliability 

coupled with cdremely small size. Comparative per-

formance with other available products of similar size 

are shown in the curves (based on setting output power 

at 1 KC, then maintaining same input level over fre-

quency range). The new expanded series of units cover 

virtually every transistor application. 
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And Special Units to 
Your Specifications 

DO -I" 
ACTUAL SIZE 

5/16 Dia. x 13/32, 1/10 Oz. 

High Power Rating . . up to 100 times 

greater. 

Excellent Response ... twice as good at low 

end. 

Low Distortion ... reduced 80%. 

High Efficiency . . up to 30% better. 

Moisture Proof . . . hermetically sealed to 
MIL-T-27A. 

Rugged ... completely cased. 

Anchored Leads ... withstand 10 pound pull 
test. 

Printed Circuit Use...plastic insulated leads. 

Dl -T 
ACTUAL SIZE 

5/16 Dia. x 1/4, 1/20 OL 

DO-7 MIL 
No. Type Application 

DO-T1 TF4RX13TY Interstage 

Fri. D.C. Ma.* Sec. 
Imp. In Fri. Imp. 

20,000 .5 800 
30,000 .5 1200 

Pit Fri. 
Res. Res. Level DI-T 
DO-7 DI-T Mw. No.  
850 815 50 DI-71 

DO-72 TF4RX17TY Output 500 3 so 60 65 100 DI-T2 
600 3 60 

DO-73 TF4RX13TY Output 1000 3 50 115 110 100 DI-73 
1200 3 60 

DO-T4 7F4RX17TY 
DO-15 TF4RX13TY 
DO-T6 TF4RX13YY 
DO-T7 TF4RX161fY 
DO-78 TF4RX2OTY 

Output 
Output 
Output 
Input 
Reactor 3.5 Hys. @ 2 Ma. DC, 1 Hy. @ 5 Ma. DC 

600 3 3.2 
1200 2 

10,000 1 
200,000 o 

3.2 
3.2 

1000 

60 100 
115 110 100 DI-T5 

1000 100  
8500 25 
630 

TF4RX2OTY Reactor 2.5 Hys. @ 2 Ma. DC, .9 Hy. @ 4 Ma. DC 
00-T9 TF4RX13TY Output or driver 10,000 

12,500 

DO-T10 TF4RX131fY Driver 

630 01-78 
500 CT 800 870 100 DI-79 
600 CT 

800 870 100 DI-T10 10,000 
12,500 
10,000 
12,000 

1200 CT 
1500 CT 

DO-711 TF4RX13TY Driver 1 2000 CT 800 870 100 DI-T11 
1 2500 CT 

DO-T12 7F4RX17TY Single or PP output 150 CT 10 12 11 500 
200 CT 
300 CT 
400 CT 
600 CT 
800 CT 
800 CT 

10 16 

DO-713 TF4RX17TY Single or PP output 7 12 20 500 
7 
5 

16 
12 43 500 
16 
12 51 500 
16 
12 71 500 
16 
12 108 500 
16 
12 505 500 
16 

DO-T14 TF4RX17TY Single or PP output 

DO-Ils TF4RX1711. Single or PP output 
1070 CT 
1000 CT 
1330 CT 
1500 CT 
2000 CT 
7500 CT 

4 
4 

DO-T16 TF4RX1311. Single or PP output 3.5 
3.5 

00-717 TF4RX13TY Single or PP output 3 
3 

DO-T18 TF4RX13TY Single or PP output 
10,000 CT 

DO-T19 TF4RX17TY Output to line 
DO-T20 TF4RX17TY Output or line to line 

DO-T21 TF4RX17TY Output to line 
DO-722 TF4RX13TY Output to line 
DO-723 TF4RX13TY Interstage 

300 CT 
500 CT 
900 CT 
1500 CT 

20,000 Cl 
30,000 Cl 

7 
5.5 
4 
3 
.5 
.5 

600 19 20 500 01-T19 

600 
600 
600 
800 CT 
1200 CT 

31 32 500 111420 
53 53 500 DI-T21  
86 87 500 DI-122 
850 815 100 DI-T23 

00-T24 TF4RX16TY input (usable for 
chopper service) 

200,000 Cl 0 1000 CT 8500 25 

00-725 TF4RX13TY Interstage 10,000 CT 1 1500 Cl 800 870 100 DI-725 
12,000 CT 1 1800 CT  

DO-T26 TF4RX2uTY Reactor 6 Hy. @ 2 Ma. DC, 1.5 Hy. @ 5 Ma. DC 2100  
TF4RX2OTY Reactor 4.5 Hy. @ 2 Ma. DC, 1.2 Hy. @ 4 Ma. DC 2300 DI-T28 

110-127 TF4RX2OTY Reactor 1.25 Hy. @ 2 Ma. DC, .5 Hy. @ 11 Ma. DC 100  
7F4RX2CITY Reactor .9 Hy. ® 2 Ma. DC, .5 Hy. @ 6 Ma. DC 105 DI-727 

DO-T28 TF4RX2OTY Reactor .3 Hy. @ 4 Ma. DC, .15 Hy. @ 20 Ma. DC 25  
7F4RX2OTY Reactor .1 Hy. @ 4 Ma. DC, .08 Hy. @ 10 Ma. DC 25 DI-128 

DO-729 TF4RX17TY Single or PP output 120 CT 10 3.2 10 500 
150 CT 10 4  

DO-130 TF4RX17TY Single or PP output 320 CT 7 3.2 20 500 
400 CT 7 4  

DO-731 TF4RX17TY Single or PP output 640 CT 5 
800 CT 5 

3.2 43 500 
4 
3.2 51 
4 
3.2 71 
4 

DO-132 TF4RX17TY Single or PP output 800 CT 
1,000 CT 
1,060 CT 
1,330 CT 
1,600 CT 
2,000 CT 
8,000 CT 

4 
4 

DO-T33 TF4RX13TY Single or PP output 3.5 
3.5 

DO-T34 TF4RX13TY Single or PP output 3 
3 
1 

4 

DO-735 7F4RX13TY Single or PP output 
10,000 CT 
10,000 CT 

3.2 
4 

DO-736 TF4RX1311' 1501. or interstage 

DO-1311 Drawn Hiperrnalloy shield and cover for DO-T's, provides 25 to 30 db shielding, for DI-T's DI-TSH 
tDCMA shown Is for single ended useage (under 5% distortion-100MW-1KC) . . . for push pull, DCMA 
can be any balanced value taken by .5W transistors (under 5% distortion-500MW-1KC) 

'DO-1 units have been designed for transistor application only ...not for vacuum tube service. Pats. Pend. 

1 10000 CT 

500 

500 

3.2 109 500 

505 500 

950 970 500 111-136 

UNITED TRANSFORMER CORPORATION 
150 Vorick Street, New York 13, N. Y. 

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF. 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "ARLAD" 

Circle 65 on Inquiry Card 



TO SERVE YOUR 
EXACT NEED... 

HIGH POWER 
LOW POWER 
BROAD BAND 

LOW INSERTION LOSS 
HIGH ISOLATION 
SMALL SIZE 
LIGHTWEIGHT 

Added to the broad range of current Ferrite Isola-

tors is an intensive program to conduct research 

and development in advanced ferrite devices for 

the frequency bands proposed for space naviga-

tion and communication. 

Our design and engineering group will welcome an 

opportunity to work on your microwave problems. 

TYPICAL SPECIFICATIONS 

MODEL FREQ. RANGE ISOLATION INSERTION LOSS V. S. W. R. 

W-568-3A-2 12.5-18.0 KMC 20 DB Min. 1.0 DB MAX 1.15 MAX 

W-177-1K-1 9.5 KMC +100 MC 25 DB Min. .7 DB MAX 1.15 MAX 

W-277-3A-3 5.2-5.9 KMC 17 DB Min. 1.0 DB MAX 1.15 MAX 

W-859-11A-1 930 +60 MC 25 DB Min. 2.0 DB MAX 1.25 MAX 

W-668-1A-2 8.5 —9.6 KMC 10 DB Min. 0.4 DB MAX 1.10 MAX 

IA  GENERAL 
Kariba. PRECISION COMPANY  

Eastern Office 
1500 Main Avenue 
Clifton, N. J. 

KEARFOTT COMPANY INC. 
A Subsidiary of General 

Precision Equipment Corporation 

Microwave Division 
14844 Oxnard Street 
Van Nuys, California 

SALES OFFICES 

Midwest Office South Central Office 
23 W. Calendar Ave. 6211 Denton Drive 
La Grange, Ill. Dallas, Texas 

Northwest Area Office 
530 University Avenue 
Palo Alto, California 

Products 

ELECTROLYTICS 

New line of THR capacitors makes 
the high reliability and long life of 
premium and computer grade capaci-
tors available in small size. Especially 
applicable to transistorized low volt-

age power supplies and to airborne 
uses requiring extreme reliability. An 
economical equivalent of tantalum 
foil capacitors. Ratings from 75 mfd 
3vdc to 100 mfd 25vdc. In % in. dia. 
cases from % in. to 11/2 in. long, fitted 
with No. 20 tinned axial leads. Ca-
pacity tolerance is —10% to +100%; 
temperature range is —40°C to 
+85°C. P. R. Mallory & Co., Inc., In-
dianapolis 6, Ind. 

Circle 210 on Inquiry Card 

CONNECTORS 

Series 1900 miniature rectangular 
connectors have center screwlock and 
closed entry contacts. They are de-
signed for heavy duty applications in 
aircraft and electronic equipment. 
High dielectric and mechanical 
strength. Stainless steel channels are 
riveted to the long sides of plug and 
receptacle. Body material is glass 

filled Diallyl Phthalate (MIL-M-
19833, Type GDI-30, green color). A 
choice of 104 and 34 contacts is avail-
able. Electronic Sales Div., DeJur-
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Circle 211 on Inquiry Card 
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IMProducts  

COUNTER-TIMER 

Model 5690-80-Preset Counter and 
Timer is capable of measuring fre-
quency of a sine wave input from 10 
to 1,000,000 cps., and time intervals 
in milli-seconds from 1 to 99,999. As 

a frequency measuring device, the 
5690-80 counts pulses for 0.1, 1 or 10 
seconds and displays the total on a 
bank of 5 decimal counting units. The 
results are multiplied by 10, 1 or 0.1 
to arrive at frequency in cycles per 
second. The internal clock is a crystal 
oscillator with a stability factor of 
-±1 part per 10 per week. Beckman 
Systems Div., 325 N. Muller Ave., 
Anaheim, Calif. 

Circle 212 on Inquiry Card 

DIGITAL MOTOR 

Bi-directional digital motor and 
technically related rotary solenoid 
are utilized to generate intermittent 
movements for pulsed cameras and 
can be programmed by a tape to ac-
tuate many types of automatic equip-
ment in the automation field. Fea-
turing a minimum number of parts 
for replacement and repair, the mo-
tor has specific applications in flight 

control for missiles, as an actuator 
for automatic pilots, for automatic 
feeds in the machine tool industry, 
positioning and synchronization of 
aerial cameras, and miscellaneous 
uses in computer accessories. Elec-
tronics Div., Curtiss-Wright Corp., 
620 Passaic Ave., West Caldwell, N. J. 

Circle 213 on Inquiry Card 

USL-S•465 
VACUUM 
VARIABLE 
CAPACITOR 

JENNINGS VACUUM RELAYS 
AND CAPACITORS 

... when reliability counts 

Jennings Vacuum Relays and 
Variable Capacitors play an important 

role in the Air Force' s"Project Sideband," 
aimed at constant radio contact 

on intercontinental missions. 

The high standards of reliability and performance 
required by the Air Force were more than met by 
Collins Radio Company's new 1 KW SSB system 
for "Project Sideband." The airborne end of the 
system, designated ARC-58, includes an automatic-
ally tuned antenna coupler. Jennings vacuum relay. 
RB3, and vacuum variable capacitor, USLS 465, are 
used in the coupler to match the 52 ohm impedance 
of the equipment with the antenna. 

Jennings vacuum components were chosen for 
their recognized ability to withstand high voltage in 
limited space applications. The Type RB3 vacuum 

transfer relay is designed to meet peak voltages of 
15 kv and rf currents to 15 amps yet it is only 31/4 
inches long. The relay also has an auxiliary set of 
low voltage contacts for control purposes designed to 
operate after and release before the high voltage set. 
The Type USLS 465 is only 5 inches long and will 
withstand 10 kv at its minimum capacity of 5 mmfd 
and 5 kv at its maximum capacity of 465 mmfd. Both 
units will withstand 10G vibration to 500 cycles, 30G 

shock, and 50 hours salt spray. 

Send for catalog literature on Jennings complete 

line of vacuum capacitors and relays. , 
JENNINGS RADIO MANUFACTURING CORPORATION yentun 

970 McLAUGHLIN AVE., P. 0. BOX 1278 SAN JCSE 8, CALIF 

TYPE RI33 
VACUUM 

TRANSFER 
RELAY 

if eg.  
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New precision Hallgenerators 
reliable magnetic test equipment 

more than ten standard types of Siemens Indium-Arsenide and 
Indium-Arsenide-phosphide Hallgenerators available from stock. 
Engineering service for Hall-Effect applications. 

GausSineterS portable self contained units with 4 and 5 ranges starting 
from 0/1000 gausses. Precision laboratory instruments with 8 
ranges, starting from 0/100 gausses. No amplifier, no drift. Accu-
racy -1.- 2% for standard meters, ± I% for laboratory meters. 

COerCiMeters, for instant indication of Hci on all hard magnetic materials 
and carbide tools. 4 ranges 0/200 to 0/5000 oersteds. 

GRH HaIltest Company 

6. R. HENNIG • 157 S. MORGAN BLVD. • VALPARAISO, INDIANA 
Circle 68 on Inquiry Card 

FREE! 

e›. 

r. 

• COMPLETE 
ON-HAND 
STOCK! 

• IMMEDIATE 
DELIVERY! 

• COMPETITIVE 
FACTORY 
PRICES! 

FULL LINE OF 
CANNON 
AND 

AMPHENOL 
CONNECTORS 

In Stock! 

NEWARK'S ALL NEW 1959 
INDUSTRIAL ELECTRONIC 

CATALOG NO. 69! 
A Big 388 page Reference to the 

Latest Electronic Equipment Releases! 
Complete Listings at Factory Competitive Prices — 
SEMI-CONDUCTORS • CONNECTORS • RELAYS • 
SWITCHES • INDUSTRIAL TUBES • TEST EQUIPMENT 
• TRANSFORMERS • CONTROLS • RESISTORS • METERS 
• CAPACITORS • PILOT LIGHT ASSEMBLIES 

Write for Your Copy Today! 

Midwest Semi-Conductor Headquarters — all in stock 
at Quantity Prices Competitive with Manufacturer! 

Texas Instrument • Hughes • Hoffman • PhiIco 
• General Transistor • General Electric • RCA 

• CBS-Hytron • International Rectifier 
• Motorola • Sylvania • Raytheon 

• 

Your One-Point Source for Al! Your Electronic Needs! 

ELECTRIC COMPANY 

Dept. EI-5--223 West Madison Street, Chicago, Illinois 
  Dept. EI-5--4747 West Century Blvd., Inglewood, Calif. 

New 

— I Products  

POWER & BIAS SUPPLY 

Model 1020, transistorized, low rip-
ple, de power bias supply serves as a 
universal power supply. It is also in-
tended for use as a variable bias sup-
ply to bias transistors or vacuum 
tubes in circuit development or study. 

It may also be put to use as a de fila-
ment supply or a filament bias source, 
to check the operating voltage or cur-
rent of high resistance relays, to re-
charge small storage batteries, or to 
do light electroplating. Unit provides 
continuous variable output voltage 
monitored by a dual range voltmeter 
(0-6, 0-30 vdc). Electronic Instru-
ment Co., 33-00 Northern Blvd., Long 
Island City 1, N. Y. 

Circle 214 on Inquiry Card 

RESOLVERS 

New winding-compensated resolv-
ers, available in the miniature Size 8 
configuration, are said to retain all of 
the accuracy and reliability of Size 11 
units. These resolvers weigh only 1.2 
oz., and have a frame diameter of 
0.750 in. with maximum frame length 
of 1.241 in. All are aesigned for the 
26 volt, 400 cycle input signals. Null 
voltage of these units does not exceed 
1 millivolt/volt output. Maximum 
fractional error is held to 0.1%. Slip 

ring and wiper assembly is designed 
to withstand shock loads, up to 45G 
at 2000 cps. American Electronics, 
Inc., 1025 W. 7th St., Los Angeles 17, 
Calif. 

Circle 215 on Inquiry Card 
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New 
I Products1 

ATTENUATORS 
Three new attenuators — Model 

40-0, at nominal 50 ohm input and 
output impedance, Model 41-0 at 70 
ohms, and Model 42-0 at 90 ohms— 
provide attenuation from 1 db to 119 
db in 1-db steps. They operate from 

oAteikatOr 
: tetbil 11D-0 

MAW 1101-11ECX111111C CO. 
"DID" 11.11110011t 

de to 500 me, and are useful up to 
1000 Mc. Attenuation is controlled 
by two concentrically placed rotary 
switches graduated in 1 db and 10 db 
steps. The high frequency switches 
have solid silver contacts set in teflon. 
1% carbon film resistors. Specifica-
tions: Insertion Loss: 0 db at low 
frequencies; approx. 0.1 db at 250 
Mc; approx. 0.2 db at 500 Mc. SWR: 
Max. of 1.2:1 up to 250 Mc; max. of 
1.4:1 from 250 to 500 MC. Kay Elec-
tric Co., Maple Ave., Pine Brook, 
N. J. 

Circle 216 on Inquiry Card 

SYNCHRONOUS MOTORS 

Size 10 and 11 hysteresis synchro-
nous motors are available for 26, 55 
or 115 volt ac 400 cycle operation. 
These are 6-pole units with a pull in 
torque of 0.12 oz. in. and operate at 
8000 rpm. They are designed for use 

in ambient temperatures from —65°C 
to +125°C. These motors measure 
1 11/32 in. in length. Western Gear 
Corp., Electro Products Div., 132 W. 
Colorado St., Pasadena, Calif. 

Circle 217 on Inquiry Card 

DIT-NICO Is Faster and More 
Reliable Than Other Methods 
Take tape read-out tests, for example. This method requires extra machines to 
translate test information or a genius to remember the code used on the tape. 
Either way, it's a costly process. Compare this to the DIT-MCO Automatic Circuit An-
alyzer and its exclusive Matrix Chart. 

The DIT-MCO Circuit Analyzer performs the entire test itself. There's no need for 
complex machines to translate test information. All data concerning errors, circuit 
numbers, type of flaws, etc., appears on the Matrix Chart, so there's no need for 
complicated wir:rg diagrams or charts! And, the DIT-MCO Circuit Analyzer checks 
one circuit against all others ... over 2,000 in about three minutes ... with accu-
racy never before possible in any test system. 

Some testers are a maze of colored, flashing lights. Operators of such test ma-
chines must refer to 100, 500 or even 1,000 miniature lights to try and locate errors. 
Charts and diagrams must also be used ... with a resultant high number of 
human errors. 

The DIT-MCO Circuit Analyzer injects human decision into every test but in such a 
way that chances of human errors are nil. The easy-to-read Matrix Chart employs 
only two lights to quickly pinpoint every circuitry flaw. Yet, anyone, with less than 
one hour's instruction, car. operate the DIT-MCO Automatic Circuit Analyzer and 
perform test functions once thought impossible! 

These are just a few reasons why 
DIT-MCO is faster and more reli-
able than other methods in elec-
trical circuitry tests. Why not get 
the complete story? Write today 
for free Matrix Chart booklet. 

DIT-IVICO, INC. 
ELECTRONICS DIVISION 

Box 05-36 911 Broadway 
Kansas City 5, Missouri 

Partial List of DIT-MCO Users 
Aircraft Radio Corp. • AiResearch Manufacturing Co. • American Bosch Arma Coro. • American 
Machine & Foundry Co. • American Motors • Amphenol Electronics Corp. • Autonetics, A Division 
of North American Aviation, Inc. • Bell Aircraft Corp. • Bendix Aviation Corp. • Boeing Airplane 
Co. • Cessna Aircraft Co. • Chance Vought Aircraft, Inc. • Chrysler Corp. • Convair • Douglas 
Aircraft Co., Inc. • Dukane Corp. • Electronic Products Corp. • Fairchild Aircraft Division 
• Farnsworth Electronics Co. • Frankford Arsenal • General Electric Co. • General Mills, Inc., 
Mechanical Division • General Precision Laboratory, Inc. • Goodyear Aircraft Corp. • Grumman 
Aircraft Engineering Corp. • Hazeltine Electronics Division, Hazeltine Corp. • Hughes Aircraft 
• International Buishaess Machines Corp. • lefferson Electronic Products Corp. • Lockheed Aircraft 
Corp., Missile Systems Division • Martin, Baltimore • Minneapolis-Honeywell, Aeronautical Division • 
Motorola, Inc. • Northrup Aircraft, Inc. • Pacific Mercury Television Mfg. Corp. • Rad:o Corp. of 
America • Radioplane Co. • Raytheon Manufacturing Co. • Servomechanisms, Inc. • Sikorsky 
Aircraft • Sperry Gyroscope Co. • Summers Gyroscope Co. • Sun Electric Co. • The Swartwout Co., 
Autronic Division • Tema* Aircraft Corp. • Thompson Products • Topp Industries Inc. • Trans World 
Airlines • U. S. Naval Air Station Overhaul and Repair Depots • U. S. Naval Ordnance Laboratory, 
White Oak • Vertol Aircraft Corp. • Western Electric Co. • Westinghouse Electric Corp. 
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Soldering is EASteeggere 

with American Beauty Soldering Tools 
American Beauty electric soldering 
irons are the highest quality made. 
The finest engineering, best materials 
and on-the-job experience since 1894 
is yours with every American Beauty. 
There is a right model, correc t tip size 
and proper watt input to do any 
soldering job easier, faster and better. 

TEMPERATURE REGULATING STANDS 
Automatic devices for controlling tip 
temperatures while iron is at rest— 
prevents overheating of iron, elimi-
nates frequent retinning of tip, while 
maintaining any desired tempera-
ture. Available with perforated steel 
guard to protect user's hand. 

NO. 3125 
W TIP 
60 WATTS 

NO. 3130 
W TIP 
100 WATTS 

NO. 3156 
W TIP 
200 WATTS 

NO. 3190 
11/4  TIP 
550 WATTS 

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

AMERICAN ELECTRICAL HEATER COMPANY 

DETROIT 2, MICHIGAN 

Circle 71 on Inquiry Card 

• HIGH ACCURACY 

• MEASURES FROM 0 TO 360 DEGREES 

• READINGS NOT AFFECTED BY NOISE AND 
HARMONICS 

• PHASE SHIFTS OF THE ORDER OF .01° CAN 
BE MEASURED EMPLOYING SPECIAL CIRCUIT 
TECHNIQUES 

• MEASURES IN-PHASE AND QUADRATURE 
COMPONENTS SEPARATELY 

o 

For further information contact your nearest 
representative or write for brochure 

- INDUSTRIAL TEST EQUIPMENT CO. 
55 E 1 1 th ST. • NEW YORK 3 • GR. 3-4684 

Products 

ZENER DIODES 

New line of silicon zener regulator 
diodes has carefully controlled char-
acteristics for use as power supply 
voltage regulators, meter protectors, 
go-no-go indicators, clippers, bias 
controls, filament voltage controls and 

voltage references. Components are 
available in 4 basic power ratings: 
Series B, 750 milliwatts; Series T, 1 
watt; Series G, 3.5 watts; and Series 
K, 10 watt; the first two in an axial 
pigtail top hat package and the 
higher power devices in 10-32 stud-
mounted cases. Breakdown voltage 
ranges cover from 3.6 v. to 30 v. in 
each power rating. International 
Telephone & Telegraph Corp., 67 
Broad St., N. Y. 4, N. Y. 

Circle 218 on Inquiry Card 

ADJUSTABLE RESISTOR 

Adjustable fixed resistor (Trimmer 
Potentiometer) provides high stabil-
ity for critical electronic circuitry. 
These compact Type R adjustable 
fixed resistors have a solid hot molded 
resistance element and a molded car-
bon brush to provide long life and re-
liable performance. Operation is 
smooth. The moving element is self-
locking and it is adjustable through 

a 25-turn range. They are 11/4 in. 
long. Available from 100 ohms to 2 
megohms ±-10% and ±-20%. Allen-
Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 4, Wis. 

Circle 219 on Inquiry Card 
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New 

Products 

DC AMPLIFIER 
A transistorized de amplifier de-

signed specifically for driving gal-
vanometers from a high impedance 
source is available. The specifications 
are: Input range, ±-150 mv; output 
range, ±-3.0 y into a 300 ohm load; 

Frequency response, 0.10 KC (Low 
pass filters available for any cutoff); 
Input impedance, 10,000 ohms; Long 
term drift, 10 mv—centering pot in 
top of unit; Power requirements, +28 
v at 32 ma and —28 y at 32 ma. 
(Power supplies available); Potted 
and hermetically sealed in MIL-T-27 
FA case; Actual Plug-In Model AM 
103 is shown. Deeco Instruments, 
Inc., 14737 Arminta St., Van Nuys, 

Circle 220 on Inquiry Card 

PROGRAMMERS 
New series of electrical program-

mers offers versatility in solving 
complex electrical switching prob-
lems, where pre-determined electrical 
switching must be accomplished re-
liably, repeatedly and economically. 
Outstanding features: from 1 to 8 
single-pole-double-throw snap action 
switches; option on mounting with 4 
studs and 4 corner notches supplied; 

à 
wide range of cycling times—from 30 
sec. to 24 hrs. per cycle; power input 
only 2 watts to motor at 115 v., 60 
cps. The A. W. Haydon Co., Water-
bury, Conn. 

Circle 221 on Inquiry Card 

foremost 
designers 
and 
manufacturers 
of 
telemetry 
receivers 

.1:1111 

I .‘ 

NE M S • LAR IC E 

has been designing and manufacturing precision 

electronic equipment since 1909 when it first 

produced communications devices for the United 

States Government. This half-century of experi-

ence is recognized by government and industry 

alike. Today more than 95% of the telemetry 

receivers in use at United States missile test sta-

tions and ranges were designed and built by 

Nems-Clarke. Among many installations now 

using this equipment are: 

PATRICK AIR FORCE BASE 

VANDENBERG AIR FORCE BASE 

WHITE SANDS MISSILE RANGE 

EGLIN AIR FORCE BASE 

ARMY BALLISTIC MISSILE AGENCY 

lWe we/come inquiries on problems in the telemetry field 

1NTE M A. R. I COMPA  
SION OF VITRO CORPORATION OF AMERICA 

919 JESUP BLAIR OBI E• SILVER SPRING. MARYLAND • JUNIPER 5.1000 

• 
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RELIABILITY... 

THE SOLUTION 

TO YOUR 

ELECTRONIC 

COMPONENT 

PROBLEMS 

• 
• 

Designing reliability into 
electronic components and 
instrumentation is Borg 
Equipment Division's business. 
Borg's reliable engineering, 
research and production 
facilities are at your service 
for commercial or military 
projects. Bring your component 
reliability problems to Borg. 
You'll enjoy working with 
our cooperative, creative 
engineering staff. The result 
will be a sound, practical 
and reliable solution at 
a considerable saving of time 
and money. Here are just 
a few of the products 
manufactured by Borg . . . 

FREQUENCY STANDARDS 

AIRCRAFT INSTRUMENTS 

POTENTIOMETERS 

MULTI-TURN COUNTING DIALS 

• FRACTIONAL H. P. MOTORS 

e, SPECIAL DESIGNS 
WRITE FOR COMPLETE ENGINEERING DATA 

BORG EQUIPMENT DIVISION 
Amphenol-norq Electronics Corporation 

JANESVILLE. WISCONSIN 

Circle 74 on Inquiry Card 

New 

Products 

LOW-MU TRIODE 

Low amplication-factor triode tube 
(WL-6379) for use in Class AB amp-
lifiers is rated at 150 kw, 17.5 de plate 
voltage. It is specially adapted for 
service in "shaker" table power sup-
plies or for use as a series voltage 

regulator tube in high-voltage power 
supplies. Spring-loaded center sup-
port holds the high-efficiency thori-
ated-tungsten filament under tension, 
and a sturdy basket-type grid is 
mounted securely to prevent motion 
relative to the filament. This type of 
construction prevents the shifting of 
tube characteristics due to shock and 
vibration. Westinghouse Electronic 
Tube Div., P. 0. Box 284, Elmira, 
N. Y. 

Circle 222 on Inquiry Card 

CRYSTAL OVEN 

Miniature change-of-state crystal 
oven, named "Thermal-Set," and 
designated Model 35, was developed 
to meet requirements for an oven com-
bining small size with precise tem-
perature control, freedom from 
thermal oscillation or contact noise, 
low power consumption, and long-
term cavity temperature stability. 
Cavity temperature variation is less 
than 0.01°C per degree ambient tern-

perature change. Oven is 1 7/16 x 
1% x 4 1/16 in. Aeronautical & In-
strument Div., Robertshaw - Fulton 
Controls Co., Santa Ana Freeway at 
Euclid, Anaheim, Calif. 

Circle 223 on Inquiry Card 

now— 
Sine Wave Power 

from a D. C. Source 
—Arrold transistorized, 
regulated power inverter 
drives A.C. gyros and 
motors from a battery 
line, with high efficiency 

These units have all the advantages 
of square-wave output inverters—and 
none of the drawbacks. The sinusoidal 
output creates no excess heat. There 
is no loss of efficiency because the 
transistors are operated as saturated 
switching elements. Hence unit will 
handle up to 40 volt-amps without 
added transistor heating. Battery drain 
is minimized. 
ANTI-HUNTING EFFECT. A unique cir-
cuit eliminates the tendency of A.C. 
gyro spin motors to hunt when near 
synchronous speed. 
REGULATION. Unit incorporates short-
circuit iiaI overvoltage (spike) pro-
tection. It is fully encapsulated and 
hermetically sealed. Available with 
A/N connectors, wire-lead pigtail, and 
solder-lead terminals as standard. 

Input Voltage: 24, 26 or 28 VDC 
Output Voltage: 115 VAC • Other voltages 

available 
Output Frequency: 400 cps. other 

frequencies available. 
Output Power: 40 volt-amps 

Temperature Range: —55°C to +71°C 

Size: 21/2" x 4" x 21/2 " high 
Weight: 32 in. complete 

Environment: I Designed to meet 
MIL-E-5272B. 

Write for complete data on 

Model 591-J 

ARNOLD 

MAGNETICS 

CORPORATION 
4613 W. Jefferson Blvd. 
Los Angeles 16, Calif. 
REpublic 1-6344 

Circle 75 on Inquiry Card 
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New 
Products 

CABLE CLIP 
New Speed Clip is designed to se-

cure small-diameter armored control 
cables on electrical equipment. To 
assemble, a small L-shaped tab on 
the clip is inserted into a panel hole 
provided. The armored cable is then 

SPEED CLIP—. 

ARMORED CARLE-

positioned between an embossed 
groove on the panel and a mating 
groove in the Speed Clip and is 
clamped securely in place as the clip 
is snapped over the panel edge. A 
sheared spring arm with turned down 
tabs extending from the center por-
tion of the fastener grips the spiral 
turns of the cable to prevent it from 
moving out of adjustment. Tinner-
man Products Inc., P. 0. Box 6688, 
Cleveland, 0. 

Circle 224 on Inquiry Card 

TUBE ANALYZER 
New, portable true Dynamic Mu-

tual Conductance Tube Analyzer, 
Model 3444, of interest to laboratory 
and research engineers, measures true 
Gm without any extra compensating 
factors. It uses proper value DC 
electrode potentials, 5 KC-ac signal 
source, and a vacuum tube microam-
meter. Very low (33 ohm) plate im-
pedance for best correlation. There 
are 4 direct reading Gm ranges: 
0-1,000 micromhos; 0-3,000 micro-

mhos; 0-10,000 micromhos; and 0-
30,000 micromhos; de filtered leakage 
measures (0-10 megohms at 85 v.). 
The Triplett Electrical Instrument 
Co., Bluffton, 0. 
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BORG 

TRIMMING 

MICROPOTS 

ASK FOR 
COMPLETE 
DATA . . . 
CATALOG 
BED-A90 

Actual Sizes 

proven 

performance 

for subminiature circuits 
Midget sized potentiometers for king sized jobs . . . 
that's Borg 990 Series Trimming Micropots. Sealed 
construction . . . all metallic parts are corrosion resistant. 
Three types of terminals . . . printed circuit, solder lugs 
and insulated wire leads make for easy assembly into 
any circuit. A screw driver adjusts throughout complete range 
in forty turns. Contact carrier assembly drive prevents 
damage when either end of linear excursion is reached. 
Wide range of resistance values . . . 10 to 30,000 ohms. 
Other values on special order. Borg Trimming Micropots 
can be mounted individually or stacked giving you 
the greatest possible latitude. Let us send you 
further information on Borg 990 Series Trimming 
Micropots and the name of your nearest 
Borg "Tech-Rep" today! 

BORG EQUIPMENT DIVISION 
AMPHENOL-BORG ELECTRONICS CORPORATION 

JANESVILLE, WISCONSIN 

BORG 
W I 

M I CROPOTS 
M IC ROD IA LS 
MOTORS 
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REGOHM 
voltage regulation 
down to ---L-0.05% 

EXTENDS 
TUBE LIFE 

The sensitive yet rugged REGOHM controls 
input voltage to eliminate the power-source 
variations which cause premature tube fail-
ure. Automatic and precise, this plug-in 
unit assures constant voltage input. 

More and more designers are including 
REGOHM in circuits, because of its: 

• STEPLESS CONTINUOUS CONTROL 
• WIDE FREQUENCY RANGE 
• PERMANENT ADJUSTMENT 
• FREEDOM FROM MAINTENANCE 
• RUGGED DESIGN 
• LIGHT WEIGHT 
• LONG LIFE • LOW COST 
Design data, performance specs and case 
histories of those applications you wish to 
explore will be sent on request. 

REGOHM 

ELECTRIC REGULATOR CORPORATION 
NORWALK CONNECTICUT 

Circle 78 on Inquiry Card 

New 

Products 

PRECISION POT 

New Series 5400 all-metal 1 7/16 
in. precision potentiometer has a 
power rating of 4.5 watts at 40°C, 
derated to 0 at 150°C. The small, 
single-turn units are available in re-
sistance ranges from 55 to 115K 

ohms. Standard linearity is --L-0.5% 
and tolerances as low as ±-0.15% can 
be supplied. Either sleeve or ball 
bearings. Shaft speeds up to 240 
rpm will cause no damage. Ball 
bearing units have a standard torque 
of 0.6 oz. in. All applicable sections 
of NAS 710, JAN-R-19, and MIL-E-
5272A are met or exceeded. Helipot 
Div. of Beckman Instruments, Inc., 
2500 Fullerton Rd., Fullerton, Calif. 

Circle 226 on Inquiry Card 

PORTABLE POWER SOURCE 

New, portable "Invertron" Model 
151-C-1 E, electronic AC power 
source, is compact, portable, and 
versatile. Measures only 8 x 13 x 
14% in. deep. It requires an input 
of 115 v., 60 cps, single phase, produc-
ing an output of 150 v. amperes, 0-130 
v., 400 cps, single phase. Other fixed 
output frequencies available on re-
quest. The output frequency is held 
to an accuracy of 0.5%. A front 

panel jack will permit the use of an 
external signal over the range of 100 
cps to 4000 cps, for use as a power 
amplifier. Behlman Engineering Co., 
2911 Winona Ave., Burbank, Calif. 

Circle 228 on Inquiry Card 

DUAL-GUN STORAGE TUBE 

Dual-gun, cathode-ray recording 
storage tube, has been specially de-
signed for scan conversion of conven-
tional radar scope patterns into com-
posite television signals for viewing 
on a regular TV receiver. The tube 

is also applicable to slow-down video 
systems, making it possible to trans-
mit TV or radar pictures over com-
mercial telephone lines. Resolution 
of 1,000 lines nominal at 50% modu-
lation is obtained with improved gun 
design. Signals can be stored in less 
than 1/60 sec., held for many hours, 
and read out more than 10,000 times. 
Raytheon Mfg. Co., Microwave & 
Power Tube Div., Waltham 54, Mass. 

Circle 227 on Inquiry Card 

TEST CHAMBER 

Requirements for a portable self-
contained environmental test chamber 
of minimum floor space are met by 
the new Conrad Temp. Rac 19. The 
unit fits into a standard 19 in. wide 
relay rack. The chamber is 11/2 Cu. ft. 
The unit is completely packaged as 
an assembly to slide into a customer's 
standard relay rack or can be fur-
nished with the relay rack housing 
enclosure. The unit is supplied with 

indicating controller, forced air circu-
lator, electric heating, and direct 
refrigeration with patented Conrad 
Cascade F-13-F-22 system. Conrad, 
Inc., Conrad Square, Holland, Mich. 

Circle 229 on Inquiry Card 
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TERMINALS 

"Loc-Fit" is a new series of Teflon 
insulated terminals, feed-thrus and 
test points suitable for hard usage 
and general purpose applications. 
They utilize a unique two-piece con-
struction consisting of a Teflon grom-

met, which mates during the assem-
bly operation, with any one of nu-
merous standard terminal configura-
tions available. Only 2 sizes of grom-
mets—miniature and sub-miniature— 
are required to make up the entire 
series which presently offers as many 
as 20 terminal feed-thrus and test 
point configurations. Litton Indus-
tries, U. S. Engineering Co., Div., 
P. 0. Box 2368, Van Nuys, Calif. 

Circle 230 on Inquiry Card 

ADJUSTABLE CAPACITORS 

New hermetically-sealed adjustable 
capacitors are designed for use in 
ultra-precise circuits where a large 
capacitance of an extremely close 
tolerance is required, and yet, cannot 
be predicted in advance due to second 
order effects in the circuitry. The 
polystyrene capacitors can be adjusted 
over a range of .±1% of nominal 
value (±2% for values of 0.1 mfg or 
lower can be attained.) These capaci-

tors employ a self-rigid type of wind-
ing. Windings are completely non-
inductive, minimizing power factor 
and soakage. Film Capacitors, Inc., 
3400 Park Ave., New York 56, N. Y. 

Circle 232 on Inquiry Card 

F:1211Proclucts  
DC/AC POWER SUPPLY 

Compact DC/AC power supply, the 
"Handivolt," features high power, 
small size, high efficiency at all volt-
age settings, smooth stepless control 
and choke type filter for low ripple 
content. Manufactured in many volt-

Series B Series A 

age and amperage combinations to 
handle every laboratory and elec-
tronic problem. Series B units are 
isolated from line and have a volt-
meter to monitor DC voltage output. 
All models are rated for heavy duty. 
Variable AC output is brought out to 
line receptacle. Low voltage models 
have 2 variable AC outlets. Nutron 
Manufacturing Co., Inc., 67 Monroe 
Ave., Staten Island 1, N. Y. 

Circle 231 on Inquiry Card 

DC-DC STATIC CONVERTER 

New DC-DC Static Converter has 
been developed for computer, portable 
test equipment, emergency equipment 
and airborne equipment applications. 
The unit is hermetically sealed and 
has been designed so that it is insensi-
tive to physical orientation. Specifica-
tions of the DC-DC Converter are: 
Output power: multiple, 150 watt 
max., its size is 5.0 x 3.5 x 3.7 in. and 
weighs 3.5 lbs. The DC-DC Con-

verters efficiency is greater than 75%. 
Line regulation less than ±1%. The 
unit is short-circuit proof and offers 
28 vdc input. Magnetic Research 
Corp., Hawthorne, Calif. 

Circle 233 on Inquiry Card 

COUNTER TUBES 

COUNT 

up to 
100,000 times 
per second 

IF YOU'RE designing part of a con-
trol system or any circuit which 
includes measuring, monitoring, 
timing, counting, or programming, 
there are many good reasons for 
investigating the inherent advan-
tages of Sylvania Counter Tubes. 
The counter tube offers compact-
ness, simplicity, direct readout, 
and reliability — many have been 
reported in operation over 20,000 
hours. 

I! SYLVAN IA 
Sulesitliary of ILEMERAl. • 

GENERAL TELEPHONE it ELECTRONICS drelle 

COUNTER TUBES 

Write for this descrip-
tive booklet. Address 
Sylvania Electric 
Products Inc., Dept. 
1124, Special Tube 
Operations, 500 
Evelyn Ave., 
Mountain View, 
California. 
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TRIMPOT 
subminiature 

potentiometers 
in hundreds 
of variations 

available 
from stock! 
• 

ceu.s.....47141—M-POT 
n 6 0‘...-1-100 

military and commercial units 

WITH THESE TERMINALS 

Insulated stranded leads 

Solder lugs 

I I I 
Printed circuit pins 

Bare wires 

IN THESE TYPES 
High temperature 

Humidity-proof 

Dual output 

High resistance 

Panel mounted 

Subminiature size 

plus many others 

WITH THESE RESISTANCE 
ELEMENTS 

iloutootoote 
Wirewound Resiston* Carbon 

This is the world's largest selection 
of leadscrew actuated potentiometers — 
500,000 available from leading electron-
ics distributors across the nation. 
Trimpot offers reliable performance 
... multi-turn adjustment for precision 
settings ... self-locking shaft for sta-
bility. They're so small 12 to 17 units 
can be mounted in a square inch of 
panel space! Specify Trimpot ... manu-
factured only by Bourns. Write for new 
brochure and list of distributors. 

7B 0 T-T 1\7' S 
Laboratories, Inc. 
P. 0. Box 2112E 

Riverside, California 
Plants: Riverside, California 

and Ames, Iowa 

*Trademark 

Exclusive manufacturers of TRIMPOT e & 

TRIMIT(e. Pioneers in potentiometer transdu-
cers for position, pressure and acceleration. 

Circle 80 on Inquiry Card 

L-BAND ANTENNA 

Model 9955 L-Band Blade Antenna, 
for the 1400 MC telemetry band, is 
the latest in a series of high perfor-
mance types designed for high speed 
aircraft and missile applications. All-

metal leading edge provides maxi-
mum strength and erosion resistance. 
The high aspect ratio with straight 
or swept-back leading edge insures 
minimum drag. Ideal for supersonic 
applications. Polarization is perpen-
dicular to the mounting surface and 
the resulting radiation pattern is cir-
cular. Max. VSWR of 1.5 over a 25% 
frequency band. Canoga Div., Under-
wood Corp., 15330 Oxnard St., Van 
Nuys, Calif. 

Circle 260 on Inquiry Card 

H-V POWER SUPPLY 
Model S-325 brings the regulation 

and stability of the laboratory-refer-
ence supply to the high-voltage 
ranges required by photomultipliers, 
klystrons, radiation counters, and 
cathode-ray devices. Regulation 
against line voltage fluctuations is 
better than ±50 ppm. Ripple is never 
more than 10 ppm. Load regulation 
is never more than ±.60 ppm, over 
the entire output range of 500-2500 
v., and 0-10 milliamperes dc. Polarity 

is reversible, and both current and 
voltage meters are standard equip-
ment. NJE Corp., 345 Carnegie 
Ave., Kenilworth, N. J. 

Circle 261 on Inquiry Card 

MICRO-MINIATURE RELAY 

Relays with terminals located on 
0.2 in. x 0.2 in. co-ordinates permit 
mounting on printed circuit boards 
by automatic assembly techniques. 
The new terminal layouts are avail-

able on both dual coil magnetic latch-
ing and on single coil action relays. 
Both relays operate under 100g 
shocks and 30g vibrations to 2000 cps 
with no contact openings in either 
armature position. Relays with single 
coil action pull-in at 260 milliwatts 
at 25°C.; dual coil latching relays at 
230 milliwatts. Relays are 0.890 in. 
high x 0.795 in. wide x 0.370 in. thick, 
and weigh less than 20 grams. Potter 
& Brumfield, Inc., Princeton, Ind. 

Circle 262 on Inquiry Card 

MICRO-MINIATURE POT 

Series C-050 % in. precision poten-
tiometer has an exclusive, one piece 
metal case and bearing design that 
eliminates any need for special as-
sembly precautions. Components are 
completely enclosed by unique molded 
covers with integrally cored, solid ter-
minals that cannot loosen or transmit 
solder, resin or other foreign matter 
into the unit. Completely sealed cov-
ers and "0" ring sealed shafts are 
available. Multi-finger precious metal 

contact brush. Threaded bushing, 
servo, ball bearing and other shaft 
arrangements. Electronic Sales Div., 
DeJur-Amsco Corp., 45-01 Northern 
Boulevard, Long Island City 1, N. Y. 

Circle 263 on Inquiry Card 
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INDUCTANCE BRIDGE 
Model 63A, inductance bridge, mea-

sures inductance from 0.002 to 100 
mh with an accuracy of the order of 
0.25%. High resolution, approxi-
mately 0.01%, and good stability 

make it useful for temperature coeffi-
cient and inductance matching work. 
An internal oscillator with several 
frequencies between 1000 CPS and 100 
KC is provided along with an internal 
detector and a null indicator. A 
switching arrangement allows the use 
of external oscillators and detectors. 
Series resistance can be measured 
from 0.01 to 10,000 ohms. Boonton 
Electronics Corp., 738 Speedwell Ave., 
Morris Plains, N. J. 

Circle 264 on Inquiry Card 

LAMINATED PLASTIC 
The risk of fire in computer printed 

circuits is minimized through a new 
copper-clad paper epoxy base lami-
nated plastic, Formica EP-37. It has 
good dimensional stability compared 
with other paper base materials, ex-
cellent insulation resistance and 
punchability. A new adhesive secures 
the copper to the base laminate, so 
that EP-37 offers greater resistance 
to plating solutions. The new lamin-

ate will also withstand longer expo-
sure to dip soldering at higher tem-
peratures than XXXP 36. Formica 
Corp., 4614 Spring Grove Ave., Cin-
cinnati 32, Ohio. 

Circle 265 on Inquiry Card 

New 
!Products] 

VOLTMETER 
Low cost, all-transistorized battery 

operated AC Voltmeter combines lab-
oratory performance and range with 
easy portability. The unit has full 
scale readings of 1 mv. to 300 v. in 

12 ranges, with an essentially flat 
frequency response of 20 cycles to 1.5 
MC. It has a DB scale and a "battery 
OK" scale. An input impedance of 10 
megohms, shunted by 15 mmf. is pro-
vided in the 1-300 volt range, and 
input impedance of 1 megohni shunted 
by 25 mmf. is provided in the 1-300 
millivolt range. Accuracy is within 
--1:5% up to 1 Mc. Motorola Communi-
cations & Electronics, Inc., 4501 W. 
Augusta Blvd., Chicago 51, Ill. 

Circle 266 on Inquiry Card 

SINE WAVE OSCILLATOR 
Transistorized sine wave oscillator 

with unusual voltage stability over 
a temperature range from —55°C to 
+105°C fills the requirements for pre-
cise frequency control and high am-
plitude control. Features: harmonic 
distortion under 1%; variation in 
output voltage amplitude under 0.2% 
for ±-10% variation of input voltage; 
no heater required; mechanical 
strength to withstand extremes of vi-
bration and "g" forces; frequency 

stability of ±0.25%; voltage regula-
tion of ±-0.5%. The nominal voltage 
output is 3 volts; nominal power ap-
proximately 30 mw. General Controls 
Co., 801 Allen Ave., Glendale 1, Calif. 
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COUNTER TUBES 

PROGRAM 

and have 
long, 

reliable life 

IF YOU'RE designing part of a con-
trol system or any circuit which 
includes measuring, monitoring, 
timing, counting, or programming, 
there are many good reasons for 
investigating the inherent advan-
tages of Sylvania Counter Tubes. 
The counter tube offers compact-
ness, simplicity, direct readout, 
and reliability — many have been 
reported in operation over 20,000 
hours. 

iv SYLVAN IA 
Subeidiary 

GENERAL TELEPHONE Sc ELECTRONICS 

GENERAL 

sem 

COUNTER TUBES 

Write for this descrip-
tive booklet. Address 
Sylvania Electric 
Products Inc., Dept. 
1124, Special Tube 
Operations, 500 
Evelyn Ave., 
Mountain View, 
California. 
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When you have , 
a precision gearing 
and manufacturing 

problem 

DON'T TURN 
10 THIS 

call 

H.O.Boehme,Inc. 
Make your headache our challenge. 

We are specialists in precision product 
design and manufacture. Whether 
your problem is a precision electrical, 
electro-mechanical, or electronic prod-
uct, we are ideally equipped to provide 
you with a satisfactory solution. Our 
organization integrates the finest engi-
neering skills, the highest standards of 
craftsmanship, and the most modern 
physical facilities to enable you to 
meet the precision demands of this 
highly competitive, ever-growing field. 

Spiral Sears 

Quadruple Thread Worms 

Spur Gear Clusters 

Worm Wheat 

The need for custom-made preci-
sion gears has been steadily growing to 
keep pace with the rapidly developing 
arts of automation and instrumenta-
tion. Since 1917 we have also been in 
the business of the design and manu-
facture of custom-made fine pitch pre-
cision gears and we have grown stead-
ily in meeting these fine precision de-
mands of modern industry. If your 
gear requirements include I/8" to 5" 
0.D., 180 to 16 D.P., up to A.G.M.A. 
Precision #3, write or call us today. 
There is no obligation, of course. 

H.O.Boehme,Inc. 
Contractors, Designers, Manufacturers 

of Precision Electrical, Electro. 

Mechanical and Electronic 

Equipment since 1917 

915 Broadway 

New York 10, N. Y. 
Circle 82 on Inquiry Card 

MOISTURE DETECTOR 

CEC 26-312 Moisture Monitor gives 
a continuous readout of the amount 
of moisture in many liquids. Quan-
tities as small as one part-per-million 
can be detected immediately. The in-

strument provides for the measure-
ment and/or control of trace moisture 
in liquids. The important applications 
are the instant detection of moisture 
in catalytic reformer feeds, solvents 
in metal cleaning systems, transfor-
mer oil or other liquids where dielec-
tric properties are hydraulic system 
oils, refrigerants such as F-113, 
foods, such as margarine and edible 
oils. Consolidated Electrodynamics 
Corp., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 
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DC POWER SUPPLIES 

The TRM series is an integrated 
group of 14 de power supplies offer-
ing a broad range of voltages cen-
tered about 4 popular industrial val-
ues in the 5 to 160-volt region for 
loads of up to 120 amperes. The 
unique combination of magnetic-am-
plifier regulation, with its high-cur-
rent capability and immunity to 
short-circuit damage, and a transis-
torized driver amplifier, with its 
high-speed response, enables these 
supplies to furnish large amounts of 
de power with precise regulation. A 
static load change from zero to rated 

maximum, even for the 120-ampere 
units, causes the de output voltage 
to deviate less than 0.1% or 50 mv 
(whichever is greater). NJE Corp., 
345 Carnegie Ave., Kenilworth, N. J. 
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SEQUENCING SWITCH 

For use in scanning transducers, 
the new "Sequi-Switch" has many ap-
plications in telemetering, dynamic 
force and pressure studies and multi-

point data gathering. It may be used 
in conjunction with an oscilloscope 
to give simultaneous readings that 
can be photographed for analysis. It 
can be adapted for printed readout. 
High signal-to-noise ratio. The 
"Sequi-Switch" utilizes a 10-channel 
beam switching tube that switches at 
a pre-selected rate up to 1 MC. In ad-
dition the switching pulses provide, 
in effect a carrier for transducers. 
Control Devices, Inc., 925 S. Eton, 
Birmingham, Mich. 
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HIGH SPEED PRINTER 

Model 3260 Alphanumeric Printer 
is an integrally housed drum type 
printer and electronic storage and 
control system for rack or desk 
mounting. Connects to many data 

producing devices with a minimum of 
installation effort. Data can be ac-
cepted from digitizers, magnetic or 
perforated tapes, electronic counters 
or computers. A printout rate of 48,-
000 digits per second is possible. As 
a logger of digitized data from a 
series of analog to digital converters 
a scan and printout rate of 200 3-
digit numbers is realizable. Printing 
is on Multiple Copy fanfold paper 
with standard ribbon. Potter Instru-
ment Co., Inc., Sunnyside Blvd., 
Plainview, L. I., N. Y. 

Circle 271 on Inquiry Card 
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New COUNTER TUBES 

LINEAR DETECTOR 
New compact linear detector, for 

use with distortion meters, and des-
ignated Model 404, incorporates a 
vacuum tube rectifier for RF detec-

tion and a bridging transformer. The 
unit meets requirements for FCC 
proof-of-performance measurements. 
It operates on a 20-30 volt RF carrier 
and has a frequency range of 400 KC 
to 30 MC. When operated as a bridg-
ing transformer input impedance of 
the detector is approximately 6000 
ohms and the insertion loss is 1 db. 
Frequency response is essentially flat 
from 20 to 50,000 cycles. The detector 
has a 40 db pad adjustable in 10 db 
steps and a function selector switch. 
Barker & Williamson, Inc., Bristol, 
Pa. 

Circle 272 on Inquiry Card 

COMMON ANODE 
CAPACITORS 
Type SMTUCP common anode min-

iature electrolytic capacitors are 
similar to the well known line of type 
SMT tubular and upright mounting 
miniature electrolytic capacitors. 
However, these are dual capacitors 
in one case, and their common anode 
construction with isolated cathodes 
allows economy and space savings in 
modern transistor electronic circui-
try. Isolation between cathodes allows 
the electronic designer to use individ-

ual capacitors for dual filtering, by-
pass, or coupling where two or more 
individual capacitors were previously 
needed. Illinois Condenser Co., 1616 
N. Throop St., Chicago 22, Ill. 
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Products 

PRESSURE TRANSDUCERS 

New series of high performance, 
high range miniaturized pressure 
transducers includes Model GP-15D, 
a miniaturized unit, highly resistant 
to mechanical shock and vibration. 

The pressure sensing diaphragm, the 
only moving part, is integral with the 
steel body. The unit is designed to 
convert pneumatic or hydraulic pres-
sure into a proportional electric sig-
nal for measurement under both sta-
tic and dynamic conditions. Available 
ranges extend from 10 psig to 6,000 
psig. The Model DP-15D is a differ-
ential pressure transducer incorpor-
ating dual bleed screws, similar in 
most other respects to the GP-15D. 
BJ Electronics, Borg-Warner Corp., 
3300 Newport Blvd., Santa Ana, 
Calif. 
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MINIATURE CONNECTOR 

New CHEMELEC miniature con-
nector features cost-saving snap-fit 
assembly. It is made of Nylon FM 
101. The entire unit weighs only 
0.053 ounces, and is used for Air 

Force pilot helmet earphones and 
other applications where size and 
weight are critical factors. The male 
and female sections are 0.490 and 
0.580 inches in length respectively; 
0.306 inches wide and 0.453 inches 
deep. Fluorocarbon Products Inc., 
Division of United States Gasket 
Company, Camden 1, New Jersey. 
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INDEX 

and use 
simple 
circuits 

IF YOU'RE designing part of a con-
trol system or any circuit which 
includes measuring, monitoring, 
timing, counting, or programming, 
there are many good reasons for 
investigating the inherent advan-
tages of Sylvania Counter Tubes. 
The counter tube offers compact-
ness, simplicity, direct readout, 
and reliability — many have been 
reported in operation over 20,000 
hours. 

SYLVAN IA 
Subsidiary of GrédtRAL 

GENERAL TELEPHONE & ELECTRONICS gall 

COUNTER TUBES 

Write for this descrip-
tive booklet. Address 
Sylvania Electric 
Products Inc., Dept. 
1124, Special Tube 
Operations, 500 
Evelyn Ave., 
Mountain View, 
California. 
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STROMBERG-CARLSON 

TELEPHONE 
HANDSETS 

... for your voice communication needs. 

These "push-to-talk" handsets are of 
the most modern design available. 

If your applications are in • mo-
bile radio • intercom systems • car-
rier and microwave • aircraft and 
railroad — specify Stromberg-Carl-
son handsets. 

No. 26: short, lightweight, sturdy. 
Comes with capsule-type receiver 
and transmitter. 

No. 28: "push-to-talk" handset. 
Rocker-bar switch; various spring 
combinations. 
Both models available with stand-

ard or high-gain transmitters and re-
ceivers. Superior to any other hand-
set on the market. 

Modern handset cradle 
for mobile or panel use 

Holds handset 
firmly; is strong 
and resilient; fits 
any Stromberg-
Carlson handset. 
Switch combina-
tions with two or 
four Form C con-

tacts. Space for your company name 
is provided. Send for Handset Bul-
letin T-5005 and Cradle Bulletin 
T-5013. Write: 

STROMBERO-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

Telecommunicatinn Industrial Sales 

126 Carlson Rd. • Rochester 3, N.Y. 

5-C 
Ark 
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Push Button 

(Continued from page 116) 

system will be extensively flight-
tested for a year. Engineering 
models are scheduled for delivery 
in mid-1961. 

It consists of a piano-sized con-
trol console, manned by a ground 
control operator, and a mural dis-
play with dotted lines of lights, 
representing the message signals, 
flashing between simulated planes 
and ground installation. In actual 
operation only a quarter of a sec-
ond is required for routine two-
way exchange of information with 
each aircraft. 
The system is designed to re-

lieve both pilots and ground con-
trol operators of the necessity of 
oral conversation about routine 
flight information. 

This will be done instead by 
electronic instruments. Some in-
formation, such as altitude and 
identity of the aircraft, will be 
transmitted automatically without 
any action by the pilot. Other in-
formation—any one of 32 pre-con-
ceived messages—can be trans-
mitted by either the pilot or 
ground operator flicking a dial to 
the desired message number and 
pushing a button. Lights on both 
ends confirm receipt of the mes-
sages. 

In emergencies, however, either 
pilot or ground controller can 
override the automatic system 
merely by pushing a button and 
then can communicate by voice. 

This combination will speed up the 
transmission of flight pattern in-
formation to such an extent that 
one ground control point can be in 
touch with as many as 500 planes 
in its area at least once every two 
minutes. This is regarded as an 
important potential contribution 
to the elimination of collision 
paths and "near-misses." 
Servomechanisms, Inc., holds a 

subcontract for development of a 
device used in the AGACS system 
known as the airborne data read-
out and insertion device. It is 
used with the data-processing, re-
ceiving and transmitting equip-
ment being developed by RCA. 
The exact nature of the 32 pre-

arranged messages that can be 
handled automatically has not 
been determined finally. But they 
will be such typical exchanges as: 
"Report reaching Palm Springs" 
"Climb to 11,000 feet," or "ETA 
(estimated time of arrival) Den-
ver 0630 (time) 9000 (present al-
titude) ." 
When a ground-air message is 

received in the aircraft, a tape 
spins to position the message dis-
play and a lamp lights on the con-
trol panel, remaining lit until the 
pilot acknowledges the message by 
touching a button. 
The ground controller's console 

consists of a series of display 
panels on which both incoming 
and outgoing messages are shown 
visually, an input keyboard and 
flight strips (one for each airplane 
under surveillance) on which 
flight information is posted as re-
ceived. 

This Response Block 
relays an identity-
signal while passing 
through the magnetic 
field of a stationary 
interrogator. Manu-
factured by Link 
Aviation, Inc., it is 
part of the Tracer 
Identification Control 
System. Suggested 
applications include 
control of aircraft 
movement on the 
ground, vehicles in 
restricted areas, mail 
movement, and rail-
road car identifica-
tion. 

Identification Control Unit 
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THE ULTIMATE IN PRECISION AUDIO FREQUENCY CONTROL 

TUNING FORK RESONATORS 
• TUNING FORK OSCILLATORS 

• BINARY FREQUENCY DIVIDERS 

• FORK OSCILLATOR CIRCUITS 

• TUNING FORK CONTROLLED 
FREQUENCY GENERATORS 

• SIGNAL OUTPUT AMPLIFIERS 

• TUNING FORK CONTROLLED 
SELECTIVE SIGNAL FILTERS 

High reliability, environmentally independent precision packages in miniaturized transistor and compact 

vacuum tube versions. Conservatively rated frequency accuracies from .05% to .001% 

For new literature and information, phone EDgewood 3-1700 or write: 

PHILAIVION LABORATORIES INC. 
90 HOPPER STREET, WESTBURY, LONG ISLAND, N. Y. 



UNCOMPROMISING DESIGN AND CONSTRUCTION 

UNCOMPROMISING ACCURACY AND RELIABILITY 

Precision bore special process glass or quartz die-
lectric cylinder with specially fitted tuning piston pro-
vides the minimum air gap (.0002" maximum) for 
linear tuning. 
(No compromises here that must be compensated for 
by substitution of expanding core type piston.) 

Painstaking assembly of precision-machined bushing 
and full-threaded anti-backlash adjusting mechanism 
insures perfect coaxial alignment of piston inside cyl-
inder for all adjustments. Result: No tuning reversals. 
Absolute repeatability. 
(No compromise here with direct traveling mechanism 
that requires additional encumbering parts leaving no, 

— 

11140 - .. 

I modeeltV"C120G. 
0.8 nunf. rnmf. mos. 

41-4 
' actual si e 

SEALCAP 
t model 5C133 

0.8 mml. minf. max. 

Some fine features of model VC 20G 

Plus permanently sealed interior 

construction that seals out moisture 
and humidity. 

PRECISION 

TRIMMER 

PISTON 

CAPACITORS 

PATENTS PENDING 

5X actual sae 
model VC2OG 

room for vital anti-backlash spring . . . or square adjust-
ing shaft threaded only at corners and having short 
rotational life.) 

Gold plating over special JFD alloy plating enables 
all metal parts to withstand 50 hour salt spray test 
and provides superior R.F. conductivity. 
(No compromise here with porous silver-plating which 
permits corrosion of base metal. 

Screwdriver adjust slot (or hex socket) recessed within 
well for ease of location and blind hole tuning. 
(No compromise here with protruding adjusting shaft 
which adds to overall length of capacitor and lacks 
ease of tuning.) 

There's more to trimmer design and construction than 
meets the eye. Look inside and see why JFD precision-
engineered Trimmer Capacitors speak for themselves 
... in ultra tuning linearity .... in high stability.. . in 
tuning repeatability .... in shock and vibration resis-
tance ... in smooth, uniform tuning resolution ... in 
compactness and high Q. Millions in daily use in 
thousands of proven applications best tell their story 
of uncompromising performance. 

Write today for engineering data bulletins describing 
Models VC2OG and SC133, and all other JFD Trim-
mer Capacitors. 

a 

Pioneers in electronics since 1929 

PHONE DEWEY 1-1000 

JFD ELECTRONICS CORPORATION 
6101 Sixteenth Avenue, Brooklyn 4, New York 

JFD International, 15 Moore Street, New York, New York JFD Canada Ltd., 51 McCormack Street, Toronto, Ont., Canada 
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"Visulation" 

(Continued from page 96) 

small 3-dimensional models. An 
airport and surrounding terrain 
totaling approximately 10 sq. miles 
is contained on a model which mea-
sures only 8 to 131/2 ft. 

Motion is achieved through the 
use of two independent systems. 
One controls translation in X, Y, 
and Z, namely, motion in range, 
side drift, and altitude ;—a second 
controls rotational degrees of free-
dom, roll, pitch, and heading. 

Translation is accomplished by 
moving the camera and lens in X. 
Y, and Z, and rotation is achieved 
by the rotation of only the optical 
element in the lens assembly. 
Coupled to the appropriate output 
of the flight simulator, the six de-
grees of freedom respond accurate-
ly and instantaneously to simula-
tor output voltage variations. 

The panoramic view is non-pro-
grammed in all respects. The same 
signals which so accurately acti-
vate the pilot's instruments also 
"fly" the camera. Any control dis-
placement, however slight, causes 
a corresponding change in the 
panoramic view. Just as in the air-
craft, errors in judgment are 
known immediately—thus assuring 
maximum training value. 
The Visulator may be readily at-

tached to any Curtiss-Wright Deh-

mel Flight Simulator and simula-
tors of other manufacturers pro-
vided the output voltages approach 
the response fidelity characteristics 
of the former's simulators. 

Three dimensional models may 
be obtained for any airport in the 
world and all come equipped with 
any specified airport runway light-
ing configuration. 

Booklet Lists All 
U. S. Air/Space Craft 
Copies of U. S. Aircraft, Missiles 

and Spacecraft-1959, published by 
The Aircraft Industries Association, 
may be obtained from the National 
Aviation Education Council, 1025 
Connecticut Ave., N. W., Washington 
6, D. C., for $1.00 each. 

Included in this edition is a listing 
of all the aircraft and missiles that 
could be identified at the time the 
booklet went to press. The booklet 
also includes a summary of outstand-
ing aviation events, people in the 
news, records made and summary 
coverage in the field of astronautics. 

From the manufacturer of the 
widely used and well known 
FM-3 Frequency Meter and the 
later FM-6 Frequency Meter 
comes the newest addition to a 
growing family of fine instruments. 
The newest, the FU-7 provides 
in a small package all of the 
essentials for the maintenance of 
mobile communications systems. 

IIIW 

NEW 
FREQ 

METER 
MEASURES AND GENERATES: 20 mc to 1000 mc 

ACCURACY: 0.0001% exceeding FCC requirements 5 times 

MODULATION: AM, 30% at 1000 cps; FM, 1 kc at 30 mc 

5 kc at 150 mc, or 15 kc at 450 mc max. 

MODEL FM-7 

As optional equipment the 
FM-7 may be combined with 
the new DM•2 Deviation Meter 
as illustrated. The DM-2 is a 
new Dual-Range Deviation Meter 
with 15 kc and 7.5 kc full scales. 

WRITE OR CONTACT YOUR GERTSCH 
REPRESENTATIVE FOR FULL DETAILS 

GERTSCH PRODUCTS, Inc. 
3211 South La Cionogis Boulevard, Los Angeles 10, California 

Thus 0-2,6l • VErrnont 9.220i 

after 

60 
years 
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no soldering application's 
too difficult! 

Kester 
IF Solder 

Kester's latest development... 
"44" RESIN-CORE SOLDER has p per-
fected activated resin flux for 
faster assembly line soldering. 
Used by leading electronic 
manufacturers everywhere. 

WRITE today for free 78-page Kester 
technical manual "SOLDER. . Its 
Fundamentals and Usage." 

KESTER SOLDER COMPANY 
4210 Wrightwood Avenue, Chicago 39, Illinois 

Newark 5, New Jersey • Brantford, Canada RESTER SOLDER 

Over 60 Years' Experience In Solder And Flux Manufacturing 
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STANPAT 
SOLVES THE 
01100TING 
PROBLEM 

NEW resin-base STANPAT 
ELIMINATES GHOSTING, 
offers better adhesion qualities 
on specific drafting papers! 
THE PROBLEM 
Sonne of our longtime customers first called our 
attention to the "ghosting" problem. Certain 
tracing papers contain an oil which could be 
leeched out by the STANPAT adhesive (green 
back) causing a ghost. 

THE SOLUTION 
A new STANPAT was developed (red back), utiliz-
ing a resin base which did not disturb the oils 
and eliminates the ghost. However, for many spe-
cific drafting papers where there is no ghosting 
problem, the original (green bock) STANPAT is 
still preferred. 

WHICH ONE IS BEST FOR YOU? 
Send samples of your drawing paper and we will 
help you specify. Remember, STANPAT is the 
remarkable tri-acetate pre-printed with your stand-
ard and repetitive blueprint items —designed to 
save you hundreds of hours of expensive drafting 
time. 

SO SIMPLE TO USE 

01010"1"— 
1. PEEL 
the tri-ocetate adhe-
sive from its backing. 

the tri -acetate in 
position on the trac-
ing. 

3. PRESS 
into position, will 
not wrinkle or come 
off. 

STANPAT CO. 
WH1TESTONE 57, N. Y., Dept. 106 

Phone ELushinq 9-1693-1611 sue 

Enclosed ore samples of the drafting 
paper(s) I use (identify manufac-
turer). Please specify whether Rub-
ber Base or Resin Base STANPAT is most 
compatible with these samples. 

111 Send literature and samples of STANPAT. 

D Please quote price on our enclosed sketches 
which we ore considering to hove pre-Printed. 

T CO. 
SI. 111 

NAME  

FIRM  

I ADDRESS 

CITY 

TONE_STATE 

OM I» MS alIBM me am mil 
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Compatible Doppler VOR 

(Continued from page 115) 

1. A 30 CPS fixed-phase refer-
ence signal. 

2. A 9.96 KC subcarrier signal 
frequency modulated at a 30 
CPS rate, with a maximum 
deviation of 480 CPS and with 
the envelope phase of the fre-
quency modulation equal to 
the bearing. 

The basic design rule for a VOR-
compatible Doppler effect omni-
range is, therefore, that the aper-
ture should be close to 5.1 wave-
lengths. This means that the an-
tenna aperture for the 112 to 118 
Mc carrier frequency range of the 
VOR is in the range of 45 to 43 
ft. With an aperture in this range, 
the bearing errors and course per-
turbations, commonly referred to 
by such terms as "site error," 
"multipath error," and "course 
scalloping" are negligibly small, 
relative to the instrumental errors 
of the highest grade of VOR re-
ceiving equipment. 

Performance Characteristics 

The radically improved accuracy 
of the Doppler VOR is the com-
bined result of several inherent 
factors. These are: 

a. Wide Aperture. Improvement 
in site error characteristics are in-
herently associated with a wide 
aperture antenna regardless of the 
form of wide aperture system used. 

b. Ease of Instrumentation. An 
Adcock type of directional system 
requires extremely careful ampli-
tude and phase balancing and 
matching of antenna elements and 
cables. In addition, because of the 
small aperture which must be used 
with an Adcock system, the phase 
differences among the antennas are 
so extremely small that even a very 
small phase unbalance becomes sig-
nificant. In contrast, the Doppler 
system does not fundamentally re-
quire a rigorous amplitude balance 
among the antenna elements, and, 
in addition, the phase differences 
sampled in a quasi-Doppler array 
are so extremely large that small 
unbalances are insignificant. Criti-
cal matching and balancing of 

cables and antenna elements are 
not required in a Doppler system. 

c. Redundancy. A minimum of 
three antenna elements must be 
used in any phase measuring sys-
tem to obtain azimuth and eleva-
tion angles. A small error in the 
phase sample observed by any 
single element in a three or four 
element system has a relatively 
large effect on final accuracy. A 
quasi-Doppler system with 48 to 
50 elements obviously has such an 
enormous redundancy that small 
errors in the samples become rela-
tively insignificant. 
Some of the other factors which 

contribute to the superior opera-
tional performance of the Doppler 
VOR are discussed in the following 
paragraphs. 

Polarization Error Suppression 

The Doppler VOR is superior to 
the conventional VOR in regard to 
polarization errors by a factor 
roughly equal to iv times the diam-
eter of the antenna system in wave-
lengths. Since the compatible Dop-
pler VOR has an antenna diameter 
of 5.1 wavelengths, the polariza-
tion errors are reduced by a factor 
of 16. This assumes no reduction 
in the radiation of waves of unde-
sired polarization. Actually, be-
cause of the greater ease of instru-
mentation inherent in the quasi-
Doppler array, the polarization er-
ror improvement experienced in 
practice is considerably greater 
than 16. 

Multipart, Error Suppression 

The course scalloping experi-
enced with conventional VOR is a 
form of multipath propagation 
error. In the wide aperture Dop-
pler system, errors of this class are 
suppressed because of: (a) the 
aperture, (b) the single criterion 
for phase sampling, (c) the cap-
ture effect in the limiter and FM 
detector of the airborne receiver. 

Reduction of multipath errors or 
course scalloping by a factor be-
tween 7 and 20 times may reason-
ably be expected from a compatible 
Doppler VOR. 

.4 
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Headquarters for 

HIGH POTENTIAL 
Testing 

INSULATION BREAKDOWN 
DIELECTRIC STRENGTH 

Every over-potential test need 
from the generator to the ap-, 
phance motor ... is met by a 
HYPOT'' 

Model 5500 
Typical Mobile 
HYPOT • provides 0 
to 120 kv d-c at 5 ma. 
More compact and 
easier to use than 
equivalent ac test 
sets. Lower in cost, 
too. 

1 50 KV Testing 
Mobile HYPOT' 

Non-destructive testing of 
power cables, generators, and 
insulators with AC or DC test 
potentials to 150 KV. New DC 
Mobile HYPOT • is easier to 
handle, cuts costs. Write for 
bulletin "Mobile HYPOT" 

30 KV Testing 
Bench HYPOTe 

Models available with AC or 
DC test potenhols from 5 to 
30 KV. Widely used for insulin-
lion testing of cables, distribu-
tion equipment and heavy duty 
motors. 

10 KV Testing 
Portable HYPOT Jr." 
The advanced over-potenhal 
tester that enables anyone to 
make high potential breakdown 
tests. Separate lights indicate 
excess leakage current and M-
sulation breakdown. Available 
with test voltages Irons 1500 y 
a-c to 10000 u a-c. Model 412 

INSULATION TMeastteerrials 

Model 
4 501 

Materials 

Tester 

New materials testing AC HYPOT! meets AS1M di-
electric strength test requirements. Features automatic 
rate of test voltage rise, transparent test cage that 
is safety interlocked and complete line of plug-in 
materials testing fixtures. Write for new bulletin ... 
"HYPOT'. Insulation rester' 

VIBROTESTR measures 

FIVE MILLION Megs 
Direct rendIng .o.c oper ated 
rnegohmmeter for resistance 
measurement to five million 
megohms. Drift free, stable 
and accurate on all ranges. 

VIBROTESTX Model 2570 has 
sox megohm ranges: 1-50, 10-
500, 100-5000, 1,000-50,000, 
10,000-500,000 and 100,000-
5,000,000 megohms. Write for 
bulletin. 

Write for Bulletins 10-35.16 

ASSOCIATED RESEQRCH. 
loor.r.o. Wore 1931. tr4CÉPelledqllefkd 

3787 W. Belmont Avenue • Chicago 18, 1111nois 
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Distant Co-Channel Error 
Suppression 

Interference from a distant co-
channel VOR transmitter causes 
negligible error or perturbation of 
the indicated course. This is the 
result of capture effect in the lim-
iter and FM detector of the air-
borne receiver. 

High-Angle Performance 
Characteristics 

In considering the performance 
of the Doppler VOR at high eleva-
tion angles we should separate the 
following two factors: 

a. Site error and scalloping 
effects. 

b. Course-deviation sensitivity. 

Site Error and Scalloping 

The amount of site error or 
course scalloping produced in any 
system is a function of the ratio 
of the direct signal to the multi-
path signal. The conventional VOR 
has an antenna system from which 
the desired signal varies as the 
cos2 of the elevation angle. As-
suming that the multipath signal 
is, to a first approximation, un-
affected by elevation angle, the high 
angle performance of a convention-
al VOR is degraded by a cos2 fac-
tor. In contrast, the direct signal 
from a Doppler system varies only 
as the first power of the cosine of 
the elevation angle so that, in prac-
tice, a greatly improved ratio of 
direct to multipath signal is ex-
perienced. This means that the 
stability of bearing in the "cone" 
is much greater for a Doppler 
VOR than for a conventional VOR. 

Course Deviation Sensitivity 

The course deviation sensitivity 
of the Doppler VOR varies as the 
cosine of the elevation angle, 
whereas, ideally, this factor does 
not vary for the conventional VOR. 
This should result in a superior in-
dicating characteristic from the 
point of view of the pilot since he 
is more interested in course devia-
tion in distance than he is in de-
grees. The "course-softening" in 
the cone should also result in im-
proved dynamic stability when fly-
ing with an auto-pilot. 

How Long 
Does It 
Take 

'.• 

to find the electronic 
test instrument 

you need? 
... how can you be sure it's 

the best available for your needs? 

Did you know that there are 4,500 
different electronic test instruments 
manufactured by some 400 different 
companies? 
Think of how many catalogs, spec 

sheets, and how much bombastic adver-
tising you have to go through to find the 
instrument best suited to your needs! 
Imagine the volume of correspond-

ence and follow-up, the size of your 
filing system, the many telephone calls 
and interviews ... the hours, days, 
weeks of valuable time involved! 
And when you're all through, you 

still can't be sure you haven't missed 
something important —haven't compro-
mised your needs somewhere along the 
way—or purchased something unneces-
sarily more elaborate and costly. 

A SERVICE THAT PAYS FOR ITSELF 
MONTH AFTER MONTH, YEAR AFTER YEAR 

All the headaches, uncertainty, and 
costly investment of time can be elimi-
nated in one stroke through TECHNICAL 
INFORMATION SERVICE. The FREE bro-
chure describes in detail how TIS 
works to make electronic test instru-
ment selection swift, easy, and wise! 
If you don't have the problem, someone 
in your company does. Get a copy of 
the brochure for that man. He will be 
delighted to receive it. Use this con-
venient coupon. Do it NOW! ... it's 
FREE and there's no obligation. 

g5 TECHNICAL 
INFORMATION 
CORPORATION 

41 Union Square, New York 3, X. Y. 
WAtkins 4-2111 

• GENTLEMEN: Code: 60 . 

. Send me the free TIS brochure, at no obligation.. 
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•. DEPT COMPANY  . 

•• ADDRESS • 
• 
• 
• :CITY ZONE STATE  
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900A Sweep Generator Covers The 
Range of Three Regular Instruments! 
It's the most versatile Sweep Generator in the electronics industry ... 

this one instrument covers all your needs from 1/2 MC to 1200 MCS, for 

IF's, radar, video, telemetering and communications! 

Specifications: In two ranges-0.5 MC to 400 MC and 275 MC to 1200 MC— 
the instrument supplies a sweep signal with center at any frequency from 500 KC to 
1000 MC and with sweep widths as broad as 400 MC and as narrow as 100 KC. 
The RF output—carefully monitored by matched, crystal diodes feeding a two-stage, 
push-pull AGC amplifier—is flat within ±0.5 db at full sweep width up to 800 
MCS and +1.5 db from 800 MCS to 1200 MCS. When using sweep widths as 
narrow as 20 MCS flatness at ary center frequency is approximately 

$1260" +0.15 db. 
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• HIGH OUTPUT! 
.25 vo't RMS on VHF— 

.5 volt RMS on UHF! 

• WIDE 
SWEEP WIDTHS! 

From 100 KC up 
to 400 MCS! 

• FLAT OUTPUT! 
Flat to +.5 db on 

widest sweep width! 

MODEL 900A IS NOW IN QUANTITY PRODUCTION! 
Write today for on the spot demonstration of this versatile instrument! 

ELECTRONICS CORPORATION Industrial Products Division 

Dept. TED 35 The Jerrold Building Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Ltd. • Export Representative, Rocke International, New York 16, New York 
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International 

Electronic Sources 
REGULARLY REVIEWED 

Up-to-the-minute abstracts of articles appearing in 

the leading foreign electronic engineering journals 

IT 
ANTENNAS. PROPAGATION 

On the Theory of Coupled Helixes in an Ab-
sorptive Medium. L. N. Loshakov. "Radiotek." 
Jan. 1969. 11 pp. The paper studies the 
propagation of slow electromagnetic waves 
along a system of two coaxial helixes when a 
portion of the space between them and the 
entire external space, are filled with a semi-
conducting medium. For certain conditions the 
dispersion equation is derived, and approximate 
expressions are given for the propagation con-
stant in several simple particular cases. 
(U.S.S.R.) 

The Effect of Periodic Nonuniformity of the 
Phase of the Field in the Mouth of an Antenna 
on its Directional Properties. E. lo. Shered'ko. 
"Radiotek." Feb. 1969. 8 pp. A method is 
proposed for computing the directional prop-
erties of antennas with excitation that is not 
in-phase. The method is applicable for the 
case where the expression which characterizes 
the phase variation in the mouth of the an-
tenna can be approximated by a combination 
of trigonometric functions of the form 8 sin 
(mtrx) and u cos (nex/2). As an example, 
results are cited for the computation of direc-

fi  patterns when the phase variation of 
the field in the antenna mouth is sinusoidal. 

l U.S.S.R.) 

Directivity Pattern of 3 CM. Parabolic Re-
flector, Feed of Which Is Displaced from the 
Focus, Shanker Swarup and G. P. Srivastava. 
"J. ITE." Dec. 1958. 5 pp. Directivity pat-
tern of a 3 cm. parabolic reflector has been 
studied, placing the dipole at various dis-
tances from the vertex. (India, in English.) 

A Simple Graphical Method of Preparing 
Power Distribution Diagrams for Horizontal 
Dipole Arrays, P. J. Joglekar. "J. ITE." Dec. 
1958. 6 pp. The paper describes a simple 
graphical method for constructing the power 
distribution diagrams for horizontal dipole 
arrays. Theoretical considerations underlying 
the method have been discussed starting with 
the directional characteristics of these arrays. 
Charts showing the constant value contours 
in db. for the horizontal directivity factor for 
H1/-, 112/- and 114/- types have been pre-
sented which are of immediate practical use. 
(India, in English.) 

Double Polarization Directional Aerials, G. 
Parmeggiani. "Alta. Freq." Dec. 1968. 21 
pp. The reasons are recalled which have 
favored the development in the recent years 
of double polarization directional aerials. A 
distinction is also made between the two 
main applications of such antennas: simul-

taneous transmission or reception of two radio 
channels or of two groups of radio channels 
by a single aerial; simultaneous transmission 
and reception. The two groups of signals may 
be polarized either linearly tat 90 ° separation) 
or circularly with opposite rotation. The 
former case is particularly studied. (Italy.) 

('alculated Radiation Resistance of an Ellip-
tical Loop Antenna with Constant Current, J. 
Y. Wong and S. C. Loh. "J. BIRE." Feb. 
1959. 3 pp. Approximate formulae for the 
radiation resistance of small and large loop 
antennas of elliptical shape are derived by 
the Poynting vector method based on the as-
sumption of a uniform current distribution 
on the loop conductor. Some calculations of 
radiation resistance are presented for loops 
,,f different sizes and shapes in order to il-
lustrate the derived results. (England.) 

The Crystal Palace Band I Television Trans-
mitting Aerial. "BBC Mono." Feb. 1969. 9 
pp. This monograph describes the design, test-
ing, and installation of the eight-tier Band I 
transmitting aerial at the BBC's Crystal 
Palace Television Station. Structural con-
siderations made it necessary to mount the 
upper four tiers and lower four tiers of the 
aerial on sections of the tower having very 
different cross-sections and this raised many 
electrical and mechanical problems which had 
not occurred in previous aerial designs. 
England. 

reide 
AUDIO 

A Further Coupling of Loudspeakers to a So-
Called Transformerless Push-Pull Output 
Stage, W. Auer. "El. Rund." Mar. 1969. 1 p. 
In addition to some circuits already known 
a new circuit which is applicable in two loud-
speakers or multi-loudspeaker systems is 
pointed out. (Germany.) 

The Method of Difference Measurement in 
Sound Recorder Technique. K. Schonbrunn. 
"El. Rund." Mar. 1959. 5 pp. The method of 
difference measurement, which can be applied 
advantageously in three different fields of 
sound recorder technique is demonstrated. 
(Germany.) 

Some Novel 
Tubes, Part 
Dee. 1958. 5 

ese 
CIRCUITS 

Circuits Employing Cold-Cathode 
2, R. S. Sidorowicz. "El. Eng." 
pp. (England.) 

AUSTRALIA 

AWA Tech. Rev. AWA Technical Retie, 
Proc. AIRE. Proceedings of the Institute of 

Radio Engineers 

CANADA 

Can. Elec. Eng. Canadian Electronics Engi-
neering 

El. & Comm. Electronics and Communications 

ENGLAND 

ATE J. ATE Journal 
BBC Mono. BBC Engineering Monographs 
Brit. C&E. British Communications & lilec-

ironies 
E. & R. Eng. Electronic & Radio Engineer 
El. Energy. Electrical Energy 
GEC J. General Electrical CO. Journal 
J. BIRE. Journal of the British Institution 

of Radio Engineers 
Proc. BIEE. Proceedings of Institute of 

Electrical Engineers 
Tech. Comm. Technical Communications 

FRANCE 

Ann. de Radio. Annales de Radloeleetricite 
Bull. Fr. El. Bulletin de la Societe Fran-

caise des Electriciens 
Cab. & Trans. Cables & Transmission 
Comp. Rend. Comptes Rendus Hebdomadaires 

des Seances 
Onde. L'Onde Electrique 
Rev. Tech. Revue Technique 
Telonde. Telonde 
Toute R. Toute la Radio 
Vide. Le Vide 

GERMANY 

AEG Pros. AEG Progress 
Arc. El liber. Archie der Elektrisehen Utter-

tragung 
El Rund. Electronische Rundschau 
Freq. Frequenz 
Hochfreq. liochfrequenz-technik und Electro-

akustik 
NTF. Nachrichtentechnische Fachberichte 
Nash. Z. Naehrichtentechnische Zeitschrift 
Rundfunk. Rundfunktechnische Mitteilungen 
Vak. Tech. Vakuum-Technik 

POLAND 

Arch. Auto i Tel. Archiwum Automatyki I 
Teleinechaniki 

Peace ITR. Peace Instytutu Tele-I Radiotech-
nicznego 

Raz. Elek. Itozprawy Electrotechnizne 

USSR 

Avto. i Tel. Avtomatika I Telemakhanika 
Radio. Radio 
Radiotek. Radiotekhnika 
Rad. i Elek. lladiotekhnika I Elektronika 
lz. Acad. Bulletin of Academy of Sciences 

USSR. 

• Photocopies of all foreign articles 
are available at 50 cents per page. 
remitted with order. Unless other-
wise indicated, articles appear, in 
language native to country of origin. 

• A reprint of this section. "Interna-
tional Electronic Sources" is avail-
able without charge. 

Requests for the above should be sent, 
on company letterhead, to: 

Electronic Sources Editor 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts. 
Philadelphia 39. Pa. 
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THE MAGNAVOX CO. • DEPT. 75 • Government and Industrial Division • FORT WAYNE, IND. 

COMMUNICATIONS ... 

Radio Set AN/ARC-57 . . . designed and de-
veloped by The Magnavox Company, in 
conjunction with the Air Force, is an essen-
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com-
pany's ability to produce and work as a prime 
contractor on a complex weapons system. 

MAGNAVOX capabilities are in The Fields Of Air-
borne Radar, ASW, Communications, Navigation 

Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 

PRODUCTS 

THAT SPEAK FOR 

THEMSELVES 
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International ELECTRONIC SOURCES 

Incremental Frequency Control of RC Os-
cillators, D. L. A. Smith. "El. Eng." Jan. 
1959. 2 pp. The provision of a continuously-
variable, incremental frequency control which 
is accurately calibrated has not hitherto been 
available with an oscillator of the resistance-
capacitance type. It is shown in this article 
that, by introducing a phase-shifting circuit 
auxiliary to the conventional phase-shift cir-
cuit, the generated frequency can be varied 
incrementally over a small range. It is fur-
ther shown that, where a comparatively large 
increment is required, an error in the incre-
ment exists which is, to a first order, propor-
tional to the time-constant of the main phase-
shift circuit. A practical means of systemati-
cally correcting this error is also included. 
(England.) 

On the Use of a Blocking Oscillator for Fre-
quency Division of Sinusoidal Waves, V. V. 
Goncharov. "Radiotek." Jan. 1959. 9 pp. The 
paper studies the processes which occur in a 
blocking oscillator before the step-variation 
occurs in the system. The rising nature of 
the oscillations which precede the pulse makes 
it possible to increase the frequency-division 
coefficient and to use low-amplitude voltages 
for locking in the blocking oscillator. 
(U.S.S.R.) 

The Effect of the Network Parameters and the 
Transistor Parameters on the Rise and Decay 
Times in a Pulse Oscillator with One Re-
actance, I. I. Litvinov. "Radiotek." Jan. 
1959. 7 pp. The paper analyzes the fast 
processes in a transistorized pulse oscillator 
with one reactance. Based on a study of the 
phase space for the oscillator, analytical ex-
pressions are derived which determine the 
duration of the leading and trailing edges and 
permit an evaluation of the effects produced 
by the network and transistor parameters on 
the nature and duration of the fast processes. 
(U.S.S.R.) 

Optimum Passbands for "Comb" Filters, M. I. 
Finkel-shtein. "Radiotek." Jan. 1969. 6 pp. 
The paper studies the effect of a finite number 
of pulses on a filtering system with a "comb" 
frequency response. The optimum conditions 
for which the signal-to-noise ratio reaches a 
maximum value are determined. (U.S.S.R.) 

Practical Determination of Certain Parameters 
for the Tank Circuits and Tubes of a Tuned 
Amplifier, I. M. Furmanov. "Radiotek." Jan. 
1969. 2 pp. Design formulas are derived for 
determining the transconductance of the tube, 
the intrinsic capacitance of a single tank cir-
cuit and the resonant impedance of the tank 
circuit on the basis of two measurements of 
the gain or passband when various shunt re-
sistances are used. (U.S.S.R.) 

Semi-Analytical Method for Determining the 
Combined Frequencies in a Superheterodyne 
Receiver, M. Ia. Umanskii. "Radiotek." Feb. 
1959. 8 pp. The paper presents a semi-ana-

> lytical method for determining the combined 
frequencies in a superheterodyne receiver. 
Examples of the application of this method 
are cited. (U.S.S.R.) 

A Tuned Amplifier with a Grounded Plate, 
I. L. Poliakov. "Radiotek." Feb. 1969. 9 pp. 
An analysis is made of a tuned amplifier 
with a grounded plate when the tank circuit 
is not entirely in the cathode circuit. The 
following conclusions are arrived at: 1) a 
grounded-plate anode has a lower input ad-
mittance than other single-stage circuits; 2) 
a grounded-plate amplifier will assure an 
identical band width and selectivity at the 
extremes of the tuning range (with a max-
imum overlap of the frequency band), pro-
vided a definite optimum coupling is chosen; 
3) the input capacitance of the amplifier is 
sufficiently small; 4) the use of negative feed-
back in the amplifier assures a decrease in 
the nonlinear distortion; 5) a grounded-plate 
amplifier is surpassed only by a multistage 
amplifier with regard to noise properties. 
(U.S.S.R.) 

On the Synchronization of an Oscillator by a 
Modulated External EMF, E. S. Voronin. 
"Radiotek." Feb. 1969. 9 pp. Formulas are 
derived which permit a simple evaluation of 
the synchronization bandwidth as a function 
of the various oscillator parameters and ex-
ternal signal parameters; a physical analysis 
of the resulting relationship is made. It is 
shown that when there is a difference between 
the natural oscillation frequency of the oscil-
lator and the center frequency of the modu-
lated external signal, the synchronized os-
cillations are phase modulated in synchronism 
with the modulation frequency of the external 
signal. (U.S.S.R.) 

Asymptotic Methods for Computing the Trans-
ient Response in Low-Pass Filters, B. V. Eli-
zarov, G. N. Krylov, G. I. Makarov. "Radio-
tek." Feb. 1969. 7 pp. The paper treats the 
general theory of transient response in low-
pass filters with arbitrary loads. The output 
voltage for the filter is derived under condi-
tions where the filter is excited by a current 
generator. The transfer coefficient is de-
termined for any arbitrary number of filter 
sections and arbitrary loads. The solution is 
formulated in the form of a D'alembert sum 
of Mellin integrals. The conditions for match-
ing the filter to the load are studied. (U.S.S.R.) 

The Automatic Compensator as D. C. Ampli-
fier, W. Luck. "El. Rund." Mar. 1969. 3 pp. 
After the general description of the com-
pensator in the first part of the article, the 
present part deduces the dynamic features 
following the static ones. (Germany.) 

Parameters of Feedback Amplifier and Methods 
of Their Determining, W. Majewski, Jr. "Roz. 
Elek." Vol. 4, No. 4. 1968. 78 pp. Formulae 
are deduced for return difference, return 
ratio, gain with feedback, gain before feed-
back, nonlinear distortions, sensitivity, input 
and output impedances. The above values are 
connected with the formerly determined pa-
rameters of feedback amplifier. Finally, for-
mulae are deduced for parameters of basic 
feedback amplifying systems. The calculus of 
cracovians is also applied here. In conclusion, 
a few other methods for determining param-
eters of feedback amplifier are characterized 

and compared. (Poland.) 

Matrix Analysis of Vacuum Tube Circuits, 
M. N. Srikantaswamy and K. K. Nair. "J. 
ITE." Dec. 1968. 10 pp. The matrix repre-
sentation of four-terminal passive networks 
is briefly surveyed. The methods developed by 
Brown and Bennett for the representation of 
vacuum tube circuits as four-terminal net-
works is extended to the analysis of amplifier 
and oscillator circuits. The general ABCD 
matrix for the feedback amplifier is derived 
and is used to find the gain, the input and 
the output impedances of a compound feed-
back circuit. Also the Barkhausen criterion 
for the feedback oscillator is derived in terms 
of the ABCD parameters and is applied to 
the analysis of a general feedback oscillator. 
(India. in English.) 

Regulated Power Supplies, D. J. Collins and 
J. E. Smith. "El. Eng." Apr. 1969. 5 PP. 
Regulated, or stabilized, d. c. power supplies 
are required for a number of purposes. In 
this article the various types of regulators are 
briefly reviewed and the closed loop series 
stabilizer is dealt with in some detail. The 
design problems of this type of unit are 
considered and particular reference is made 
to the loop stability. In an Appendix the de-
sign of a typical unit is detailed. (England.) 

A Simple Very Low Frequency Oscillator, J. 
F. Young. "El. Eng." Apr. 1969. 8 pp. The 
usual methods of amplitude stabilization of 
resistance capacitance oscillators are frequency 
sensitive. In the simple oscillator described a 
Zener diode limits the amplitude and the re-
sulting harmonics are filtered out by a selec-
tive circuit which also controls the frequency 

oscillation. A reasonable waveform can 

therefore be obtained even at very low fre-
quencies. (England.) 

Transistor Amplifier for Magnetic Tape and 
Drum Playback, A. E. Bachmann. "El. Eng." 
Apr. 1969. 6 pp. Magnetic tapes and drums 
are frequently used as storage or transmission 
elements, containing the information in a digi-
tal form. This information is made available 
again by playing back the tape or drum 
through a magnetic head and an amplifier. The 
article discusses the problems involved in the 
realization of such an amplifier, when using 
transistors only. An analysis is given and the 
design procedure is worked out. (England.) 

cl 
COMMUNICATIONS 

Triple V.H.F. Rellectometer, Measurement of 
Power and Reflection Coefficient, G. H. Millard. 
"E. & R. Eng." 3 pp. Jan. 1959. A descrip-
tion is given of a multiple reflectometer de-
signed for use in Band I (41-68 Mc/s) and 
Band II (88-96 Mc/s) with powers of 1 kw or 
less. Three reflectometers were required for 
each transmission line and these are combined 
in one compact unit. (England.) 

A Low Frequency Phasemeter, N. Hambley. 
"El. Eng." Jan. 1969. 3 pp. The unit described 
in this article provided a quick and accurate 
measurement of the phase difference between 
two waveforms. (England.) 

Statistic of Fading Dependent Noise of Broad-
Band Microwave Links with Many Hops, W. 
Hormuth. "Are. El. Uber." Aug. 1968. 11 
pp. On the basis of certain assumptions, the 
average value of high noise power values ap-
pearing for short periods of time, can be 
calculated. The calculation is carried through 
for reference circuit. The theoretical results 
are compared with the practical observations. 
(Germany.) 

The Noise Effect Caused by Irregular Spectral 
Distribution of Noise Fluctuations, E. Senn-
henn. "El. Mind." Jan. 1969. 4 pp. The 
irregular spectral distribution of noise fluctua-
tions as well as the noise distributed con-
stantly over the frequency range has a ratio 
at 6:1 to 7:1 between peak and effective values 
of the noise voltage. The noise effect is in-
fluenced by various picture properties. The 
article gives description of measurements dis-
playing the dependency of the noise voltage 
on the frequency for different pictures. (Ger-
many.) 

Fault Location on Telephone Lines by Means 
of an Echograph, H. G. Bauer and F. Weilker. 
"Nach. Z." Jan. 1969. 12 pp. Fault location 
on lines by means of pulses has advantages 
particularly in those cases where several faults, 
intermittent faults, etc., are present. The 
requirements for a multipurpose device are 
compiled in this paper. The echograph is a 
small, easy to handle and easy to operate unit 
for fault location by means of pulse echoes and 
is designed for measurements on cables of 10 
to 20 km length or open wire lines of up to 
200 km length. The delay corresponding to 
the distance of the fault is shown in u secs. 
on a CRT with a calibrated time base and 
with a delay line. The circuit and the con-
struction of the equipment is described. Meas-
urement results from examples of echo pic-
tures and their interpretations are used to 
demonstrate typical line faults. Advice is 
given for advantageous applications of the 
equipment in installation work and fault loca-
tion. (Germany.) 

Type and Characteristics of the Selecting 
Mechanism in the Telephone Industry, G. 
Rothert. "Freq." May 1968. 6 pp. Reviewed 
is the development of the switching and se-
lecting devices in the various countries. Com-
mon characteristics are highlighted. (Ger-
many.) 
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Every day SCOTCH Brand High Resolution Tapes 
are getting the nod for more instrumentation jobs. 
The reason? Performance. In taping high frequency 
data, the sharper resolution lets you pack more 
pulses to the inch—a greater density of informa-
tion to each foot of tape. 

At the root of this advance are the high potency 
oxides used in the magnetic coating. The higher 
magnetic retentivity of these oxides—about a third 
more than standard—offers distinct advantages. It 
permits the use of a thinner magnetic coating which 
may be combined with a thinner polyester base. 
Naturally, this means a more flexible tape — one 
that conforms for more intimate tape-to-head 
contact, automatically improving resolution in the 
taping of high frequencies. 

Even so, you don't have to sacrifice output in low 
frequencies. For in addition to the marked increase 
in sensitivity to short wave lengths, SCOTCH Brand 
High Resolution Tapes show some increase in sensi-
tivity even to long wave lengths. 

These more flexible tapes cut drop-outs, too. 
With better tape-to-head con-
tact, there's less chance that 
a stray bit of dust can sneak 
between tape and head to 
cause a drop-out. The superior 
magnetic properties of SCOTCH 
Brand High Resolution Tape 
No. 159 show up in oscillo-
scope tests—producing a good squared-up hystere-
sis curve like that shown at the right, and symboli-
cally illustrated at the left. 

Whatever your application—data acquisition, 
reduction or control programming—you can count 
on SCOTCH Brand technology to create tapes of 
higher uniformity and reliability for error-free 
performance. 

SCOTCH Brand High Output Tape No. 128 pro-
vides the sensitivity for good output in low fre-
quencies, even under extremes of ambient temper-
ature. SCOTCH Brand Sandwich Tapes No. 188 and 
189 offer extremely long life and reduced head 
wear in digital work and many AM, FM and PDM 
applications. Finally, for top performance at low 
cost per foot, SCOTCH Brand Instrumentation Tapes 
No. 108 and 109 remain the standard for the 
industry. 

Where there's no margin for error, there's no 
tape like SCOTCH Brand. For more details, mail the 
reader inquiry card or write Magnetic Products 
Div., 3M Company, St. Paul 6, Minnesota. 

0 1959 3M Co. 

"SCOTCH" is a registered trademark of 3M Company, St. Paul 6, Minnesota. 
Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario. 

SCÔTell BRAND MAGNETIC TAPE 
FOR INSTRUMENTATION 

M INNESOTA M INING AND M ANUFACTURING COMPANY 0 
... WHERE RESEARCH IS THE KEY TO TOMORROW 3M COMPANY 
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International ELECTRONIC SOURCES 

A Fully Transistorized Remote Control Re-
ceiver for 72 mc, H. Schreiber. "Toute B.." 
Nov. 1958. 4 pp. Described is a superregen-
erative receiver using four transistors. The 
first stage uses a 2N247 transistor. The Unit 
is packaged on a small printed board, 50 mm 
x 90 mm, and weighs 120 grams. The output 
feeds a 2,000 ohm, 4 ma relay. (France.) 

Demodulation and Detection, D. A. Bell. "E. 
& R. Eng." Jan. 1959. 4 pp. (England.) 

The Noise Immunity of an Autocorrelation 
Receiver for Amplitude-Modulated Signals, L. 
Z. Kliachkin. "Radiotek." Feb. 1969. 6 pp. 
The paper studies the noise immunity for 
autocorrelation reception of amplitude-modu-
lated signals with respect to fluctuating noise. 
The author examines the delay time and the 
passbands of the filters preceding the detector 
or multiplier on the increase in signal-to-noise 
ratio which is assured by an autocorrelation 
receiver in comparison to a receiver with a 
square-law detector. It is shown that for an 
optimum filter passband the average improve-
ment over the entire spectrum of the modu-
lating frequencies does not exceed 1.5 db; 
when the passband is increased above the 
optimum value, the improvement tends to-
ward 3 db in the limit. (U.S.S.R.) 

Optimal Noise Stability Parameters of Tele-
metering Systems, V. A. Kashirin. "Avto i 
Tel." Feb. 1969. 13 pp. Telemetering signals 
transmission noise stability is determined for 
time and width modulation with weak or rela-
tively strong fluctuation noise. Various kinds 
of modulation are compared as to their noise 
stability. (U.S.S.R.) 

Noise Stability of Pulse Width and Pulse Time 
Telemetering with Great Fluctuation Noise, 
N. V. rosin. "Avto i Tel." Feb. 1959. 10 
pp. The paper treats the problem of real 
noise stability of pulse width and pulse time 
telemetering. (Real noise stability takes into 
account main ways of information transmis-
sion realization.) Mean and mean-square 
errors are taken for noise stability criteria. 
Distortions due to relatively strong noise in 
channels are analyzed by the method of signal 
sampling. Calculation formulae for noise 
stability estimation are obtained. Various 
telemetering devices are compared as to their 
noise stability. (U.S.S.R.) 

The Effect of Restricted Frequency Charac-
teristics on Intelligibility of Speech in Radio 
Telephone Channels, A. R. Ravi Varma and 
H. D. Krishna Prasad. "J. ITE." Dec. 1958. 
6 pp. This paper describes the effect on in-
telligibility in radio telephone channels when 
restricted speech frequency characteristics are 
employed. (India, in English.) 

Interference Area Covered by a Tropospheric 
Scatter Transmitter, A. Chinni. "Alto. Freq." 
Dec. 1958. 8 pp. Owing to the high power 
emitted by a tropospheric scatter transmitter. 
the interference with the other radio com-
munication systems covers a large area in 
any direction. To calculate immediately the 
magnitude of the interference area with an 
approximation of the order of ten kilometers, 
a nomogram has been constructed, furnishing 
the distance at which the interference field 
intensity exceeds a given value only for 0.1% 
of time, frequency, radio power, antenna gain 
and radiation pattern having been fixed. 
(Italy.) 

Correlation Between Meteorological Phenom-
ena and Propagation Beyond the Horizon Over 
the Mediterranean Sea, L. Bonavoglia. "Alta. 
Freq." Dec. 1958. 10 pp. On the basis of 
the results obtained from propagation tests be-
yond the horizon, on the open sea at different 
heights of the terminals, performed between 
stations in Minorca and in Cardinia, the be-
haviour of the surface refractivity index and 
at different heights has been calculated, and 
correlations have been established between 

received levels, refractivity indexes and gradi-
ents. (Italy.) 

Multiplex for High Quality Broadcast Chan-
nels, A. Pasini. "Alta. Ferq." Dec. 1968. 11 
pp. A multiplex equipment, apt to translate 
three broadcast channels to a frequency range 
suitable for transmission via radio link, has 
been recently developed and installed. The 
three broadcast channels, each ranging from 
60 to 1500 c/s, modulate a 44 kHz carrier in 
a germanium-diodes modulator, the upper side-
band and the carrier being eliminated at the 
modulator output. (Italy.) 

A 300 Channel FV8 Radio Link System at 
6000 MHz, E. Viti. "Alta. Freq." Dec. 1958. 
27 pp. After a general description of the 
FV8 radio link system, an investigation of the 
characteristics of the component parts in view 
of the obtainment of the required qualities is 
conducted, which is followed by a detailed 
description of the equipment, and measuring 
instruments and accessories. Information on 
the results of overall tests carried out on 
laboratory proto-types is then given. (Italy.) 

Automatic Switching Problems, A. Ricagni. 
"Alta. Freq." Dec. 1958. 17 pp. Considera-
tions are made on the opportunity of using 
a standby-equipment with automatic switching 
in the communication systems for public ser-
vice. in order to guarantee the continuity of 
service without intervention of personnel. 
(Italy.) 

Telemetering Employing the Principle of the 
Gas-Filled Stepping Tube, Yoshisuke Matta. 
"El. Eng." Apr. 1969. 3 pp. A method of 
telemetering of mechanical displacement em-
ploying the principle of the gas-filled step-
ping tube is described. As it is an electronic 
device it has good high speed operation, and 
is, therefore, superior in some respects to 
electromagnetic systems which have consider-
able inertia. (England.) 

COMPONENTS 

The Use of Zener Diodes in Electrical Engi-
neering and Electronics, W. Taeger. "El. 
Rund." Mar. 1969. 3 pp. After a description 
of the zener effect and several applications in 
electrical engineering, for instance, for zero-
point suppression in measuring instruments, 
stabilizing circuits are given for the produc-
tion of constant, load-independent voltages. 
Finally, a calculated example is given. (Ger-
many.) 

New Components for Miniaturized Microwave 
Radio Link, M. Mueller. "Alta. Freq." Dec. 
1958. 16 pp. A description is given of com-
ponents that led to a marked reduction in 
size of a 4000 Mc/s microwave repeater for 
600 telephone channels or one television pro-
gram. The miniaturization is attained by the 
use of a high gain traveling wave power am-
plifier and flat type waveguides in the RF 
part. (Italy.) 

Solid Electrolyte Tantalum Capacitors, Prof. 
Robert Aries. "El. Eng." Apr. 1969. 2 pp. 
Solid electrolyte tantalum capacitors have 
found ready acceptance for use in miniaturized 
equipment. In this article a brief description 
of the manufacturing process is given together 
with the results of life tests and temperature 
characteristics. (England.) 

Linear Multi-Tapped Potentiometers with 
Loaded Outputs, K. C. Garner. "El. Eng." 
Apr. 1969. 8 pp. An analysis of multi-tapped 
linear potentiometers is given for the type 
where shunt resistors are connected between 
adjacent tapping points, and in the presence 

of an output load resistance. Using the rela-
tionships of a generalized network with ap-
propriate numerical substitutions obtained 
from the particular potentiometer arrange-
ment being considered, evaluation is simple and 
systematic. (England.) 

COMPUTERS 

Digital Integrator Device for Programming 
the Second Order Curves, A. A. Voronov and 
G. N. Sikolov. "Avto i Tel." Feb. 1959. 8 
pp. Digital analog computers are used to 
program the second order curves. A pro-
gramming device circuit is presented as ap-
plied to milling machine for manufacturing 
profiles consisting of straight lines and of 
circles. (U.S.S.R.) 

Electronic Analogue Computers: II, The In-
tegrator, J. V. Ranga Rao. "J. ITE." Dec. 
1958. 6 pp. A high gain D. C. amplifier, with 
feedback capacitor and input resistor, can 
integrate any voltage present at its input, 
with respect to time and it overcomes many 
short-comings of a simple R. C. network in-
tegrator. (India, in English.) 

CONTROLS 

Distributed Objects Remote Control Complex 
System, V. A. Ilyin, et al. "Avto i Tel." Feb. 
1959. 4 pp. Remote control complex system 
with contactless elements as applied to con-
trol of distributed objects is considered. The 
system has frequency selectors in the form of 
resonance electric circuits with transistors. 
New short-period pulse time telemetering sys-
tem is used in the system under consideration. 
(U.S.S.R.) 

On Stability of a Control Nonlinear System 
with a Neutral Object, L. I. Kuprianova. 
"Avto i Tel." Feb. 1959. 8 pp. The problem of 
stability of unsteady movement of a control 
nonlinear system with a neutral object is 
solved on the basis of the second Liapunoff 
method. Possibility of evaluation of depen-
dence of stability limits on coefficients variabil-
ity is proved. (U.S.S.R.) 

United Two-Drive Servosystems, P. F. Klub-
nikin. "Avto i Tel." Feb. 1959. 15 pp. The 
theory of united two-drive servosystems is ex-
pounded. Transfer functions and error co-
efficients of the systems mentioned are ob-
tained. The experimental results of the analysis 
of the systems are presented. (U.S.S.R.) 

GENERAL 

Choice of the Optimal Amplifying Coefficient 
In Self-Adjusting Programme Control System, 
I. I. Perelman. "Avto i Tel." Feb. 1959. 8 pp. 
The paper deals with a self-adjusting pro-
gramme control system. The optimal amplify-
ing coefficient is determined in the system in 
question when its input cyclic disturbance is 

described statistically. The amplifying co-
efficient is considered to be optimal from 
the point of decreasing mean-square error. 
(U.S.S.R.) 
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GLO-ESCENT 

INC 

... the practice application 
of the phenomenon of 

ELECTROLUMINESCENCE 
Miller GLO-ESCENT Lamps 
are laminations of many mate-
rials. Basically, they consist of a 
layer of phosphor between two 
electrical conductors. When cur-
rent is applied, the entire surface 
of the panel emits light. They are 
ideal for use as dials, control 
panels, signs or decorative effects. 
New, patent-applied-for manu-
facturing techniques make it pos-
sible to fabricate these panels 
into virtually any shape for 
incorporation into your product. 
GLO-ESCENT Lamps operate 

on AC only, 25 cycles or more. 
Direct current may be used in 
conjunction with inverters or 
oscillators. There are no expend-
able lamps, filaments or gases 
and average life is 30,000 hours. 
Current consumption is only 0.1 
milliamp per square inch of 
lighted surface. 
Miller Dial & Name Plate Com-

pany provides complete custom 
fabrication and design services to 
meet your particular problems. 

SPECIAL OFFER: An actual GLO-
ESCENT Lamp will be sent to you 
on a $5.00 memo billing basis, 
which will be credited on your 
first production order or cancelled 
on return of the lamp. Technical 
brochure available on request. 

MILLER DIAL & 
NAME PLATE COMPANY 
4400 Temple City Blvd., El Monte, Calif. 

OFFICES IN PRINCIPAL CITIES 

Manufacturers of FOILCAL, light weight metal 
name plates; FOTOFOIL, custom name plate 
process, edgelited panels and a full line of 
custom identification products. 

Circle 94 on Inquiry Card 

International ELECTRONIC SOURCES 
The Effect of the Shield on the Q of Long 
Single-Layer Coils, I. V. Gorenshtein. "Radio-
tek." Feb. 1959. 6 pp. The paper studies 
the effect of a shield on the current and field 
distribution in the coil. It is shown that 
when the dimensions are properly selected, the 
presence of the shield leads to an increase 
in the Q of the coil. A method is described 
for computing the dimensions of the shield. 
A formula is derived for selecting the opti-
mum wire diameter. (U.S.S.R.) 

On the Passband of a Magnetostrictive De-
lay Line, G. V. Glebovich (patent). "Radio-
tek." Feb. 1959. 2 pp. The investigations 
which were performed show that the pass-
band depends on the properties of the mag-
netomechanical member of the transducer and 
on the characteristic of the electrical circuit 
of the transducer. The boundaries of the 
passband are computed. In order to ex-
pand the passband for the transducer it is 
desirable to create a magnetic field distribu-
tion which is close to rectangular; the field 
should be concentrated over a very small sec-
tion of the sound conductor. (U.S.S.R.) 

Biology and Electronics, Prof. A. V. Hill. 
"J. BURE." Feb. 1959. 8 pgs. (England.) 

INDUSTRIAL ELECTRONICS 

Statistical Estimation Automatic Control 
of Milling In A Ball Mill, V. Sh. Bereza. 
"Avto i Tel." Feb. 1959. 11 pgs. Changes 
of milling fineness as compared to desirable 
value are shown to be accidental. Accidental 
fineness errors are proved to follow normal 
distribution law in automatic control of mill-
ing and high-peak law in hand control of 
milling. Mean-square error is used to esti-
mate automatic control of milling in a ball 
mill. (U.S.S.R.) 

Concerning Computer To Control Power In 
Dielectrical Arcfurnace, Yu M. Alyshev, et. al. 
"Avto i Tel." Feb. 1959. 5 pgs. Design 
principles of a computer to control power in 
electrical arcfurnace are considered. The re-
sults of the computer test are presented. 
(U.S.S.R.) 

Analysis of Compensation of the Strip Thick-
ness Variations With the Electronic Analog 

Computer, S. A. Doganovsky and A. A. Feld-
baum. "Avto i Tel." Feb. 1959. 14 pgs. The 
paper deals with theory, design and applica-
tion of the computing device to compensate 
variations of the strip thickness in a rolling 
mill. The experimental results of compensa-
tion of the strip thickness variations with the 
rolling mill electronic analog computer are 
described. (U.S.S.R.) 

Acceleration Current Circuit of Bobbin Gears, 
A. Voget. "El. Rund." Mar. 1959. 2 pgs. 
It is demonstrated, how in a simple way the 
magnitude of the acceleration current may be 
determined graphically. A corresponding cir-
cuit diagram is designed. The acceleration 
current circuit of a bobbin gear in a cold 
rolling reversing plant is taken as an ex-
ample. (Germany.) 

MATERIALS 

Ferrites in Microwave Radio Links. M. 
Vadnjal. "Alta Freq." Dec. 1958. 14 pgs. 
The features of ferrite at UHF are briefly 

recalled and it applications in radio link 
technique are considered. Experimental data 
are given on resonance and field displacement 
isolators, as have been realized in 4000, 6000 
and 9000 MIL: wave band are given. (Italy.) 

Ferroelectrics and Computer Storage, M. Prut-

ton. "J. BIRE." Feb. 1959. 10 pgs. Some 
of the known ferroelectric materials are de-
scribed together with those properties which 

are of immediate interest to the designer of 
a computer memory. The experimental tech-
niques used to investigate the switching proc-
ess in single crystals of ferroelectric mate-
rials are reviewed and some information on 
the new material triglycine sulphate is pre-
sented. (England.) 

MEASURE & TESTING 

On a Method for Analyzing the Operational 
Reliability of Electronic Equipment, N. M. 
Sediakin. "Radiotek." Jan. 1959. 8 pp. In 
recent times a great deal of attention has been 
devoted to the problem of the operational 
reliability of electronic equipment. How-
ever, the available literature does not provide 
a quantitative expression for the "reliability" 
parameter (the probability of faultless opera-
tion over a specified period t) for equipment 
while taking into account the initial status 
of the equipment and the duration of the 
inoperative time caused by failure of circuit 
elements. In this paper a basis is laid for 
a more general method of analyzing the op-
erational reliability of electronic equipment. 
A number of new expressions which are of 
definite practical interest are derived. 
(U.S.S.R.) 

Electropneumatic Transducers, Yu V. Ere-
mentulo. "Avto i Tel." Feb. 1959. 9 pgs. 
The paper deals with electropneumatic trans-
ducers elaborated in the Institute of Automa-
tion and Telemechanics of the Academy of 
Sciences of the USSR. Block-diagrams of 
the transducers mentioned, their operation and 
experimental results are described. Error due 
to non-linearity of the characteristics of the 
primary pneumatic relay is determined. The 
problem of amplification coefficient of the 
secondary amplification pneumatic relay is 
considered. Calculation of a temperature com-
pensation circuit is presented. (U.S.S.R.) 

The Digital Voltmeter, a New-Measuring In-
strument, W. A. Mayerhofer. "El. Rund." 
Mar. 1959. 2 pgs. The apparatus described 
measures d. c. and a. c. voltages up to 1500 

with an accuracy of 0.5% and resistors 
up to 10 m with an accuracy 1%. (Germany.) 

Power Determination of Thermic Neutrons, 
H. Mahnau. "El. Rund." Mar. 1959. 2 
pgs. By way of general considerations on 
thermic neutrons it is demonstrated that the 
speed of thermic neutrons is relatively small 
and can easily be measured with electronic 
equipments, if the velocity measurement is 
traced back to a timing measurement for a 
known distance. (Germany.) 

Measurement of Atmospheric Noise, B. B. 
Ghosh and S. N. Mitra. "J. ITE." Dec. 
1958. 16 pgs. Two methods of measuring 
atmospheric noise levels, subjective and ob-
jective, have been described. The various 
technical aspects underlying the instrumen-
tation for carrying out the measurements by 
these methods have been critically examined 
and the results of the experiments, used as 
basis for subjective measurements, have been 
described. (India, in English.) 
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International ELECTRONIC SOURCES 

Methods and Measurements for the Quality 
Standards of Radio Links Equipments, G. 
Monti-Guarnieri. "Alta Freq." Dec. 1958. 
36 pgs. The capacity of transmission of a 
given type of radio link equipment depends 
on the transmitted modulation band and on 
the maximum distance which may be reached 
by performing specific quality standards. This 
note describes the laboratory methods and 
procedures of the capacity of transmission in 
well known and repeatable reference condi-
tions, as near as possible to the average prac-
tical applications. (Italy.) 

The Recording and Collocation of Waveforms, 
Part 2, R. J. D. Reeves. "El. Eng." Apr. 
1959. 9 pgs. (England.) 

Analysis Of Impact Noise, F. M. Savage. "El. 
Eng." Apr. 1959. 4 pgs. In this article a 
small portable instrument for the measure-
ment of impulsive noise is described. The 
instrument may also be used for other pur-
poses, such as the measurement of peak ac-
celerations when used with a suitable ac-
celerometer. (England.) 

, 4;1 

RADAR, NAVIGATION 

Dynamic Properties of Electric Pilot Vibra-
tion Servomechanism, I. N. Krutova. "Avto 
i Tel." Feb. 1969. 12 pgs. The paper deals 
with an electric vibration servomechanism. 
Switching of speed in its servomotor is ac-
complished with electromagnetic clutches. Two 
instances are analyzed: when servomechanism 
motion is described by the first order equation 
and when it is described by the second order 
equation. The analysis yields parameters re-
lations that characterize stability limit. 
(U.S.S.R.) 

A Comparison Between Pulse and Frequency-
Modulation Echo-Ranging Systems, L. Kay. 
"J. HIRE." Feb. 1959. 9 pgs. A general 
theory of the operation of frequency-modula-
tion systems has been developed which can 
be applied to either Asdic or Radar, and the 
information obtained from such a system is 
compared with that from a conventional pulse 
system and a multipulse system. (England.) 

SEMICONDUCTORS 

On the Use of Transistors of the p-n-p and 
n-p-n Types in Push-Pull Output States, M. E. 
Movshovich. "Radiotek." Feb. 1969. 6 pgs. 
The paper studies an amplifier with a push-
pull output stage using transistors of the 
p-n-p and n-p-n types. The optimum variant 
of such an amplifier circuit is determined. An 
example based on the computation of the 
specific circuit is given. (U.S.S.R.) 

Design of an Emitter Current Controlled Com-
mon Emitter Transistor I.F. Amplifier Stage, 
M V. Joshi. "J. ITE." Dec. 1958. 16 pgs. 
The present paper together with a subsequent 
paper discusses the design of I.F. amplifier 
and detector stages with stabilized bandpass 
characteristics suited for use in the com-
munity receiver. In the present paper a 

method of partial neutralization is described 
and it is shown that with surface barrier 
transistor it is possible to design a double 
tuned I.F. amplifier stage whose performance 
is close to that predicted from measurements 
carried out to determine transistor parameters 
at a single value of emitter current. (India, 
in English.) 

TELEVISION 

A Feeder Echo Absorber for Television Trans-
mitters, E. S. Glazmah. "Radiotek." Feb. 
1959. 14 pgs. The paper studies the use of 
a bridge circuit for adding UHF oscillator 
power outputs in order to absorb the reflected 
signals which occur in the antenna-feeder sys-
tem of the television transmitter. The au-
thor determines the special features of opera-
tion for the oscillators in the circuit of the 
echo-absorbing bridge: suggestions are made 
concerning the application of the circuit in 
television transmitters. It is shown that the 
use of the echo-absorber permits an apprecia-
able lowering of the specifications for the 
antenna-feeder system, as well as a simpli-
fication of the construction and control of 
the system elements. (U.S.S.R.) 

Radio Links for Television Transmission, F. 
Frisoni. "Alta Freq." Dec. 1958. 4 pgs. 
The author investigates the applications of 
radio links to television transmission and 
their characteristics in comparison to those 
of radio links for the multichannel telephony. 
(Italy.) 

AG = AG/enpupg. 

THEORY 

On the Theory of Transmitting Signals Hav-
ing Many Discrete Values, B. A. Varshaver. 
"Radiotek." Jan. 1959. 11 pgs. The general 
relationships derived by C. E. Shannon in 
information theory and by V. A. Kotel'nikov 
in the theory of potential (ideal) noise im-
munity are used to determine the transmis-
sion capacity for the transmission of signals 
with many discrete values. The upper limit 
of the transmission rate is determined for the 
case when corrective codes are used. The 
paper proves that for frequency modulation 
and pulse-time modulation the utilization of 
the average power may not exceed a definite 
value when element-by-element code combina-
tions are used. A quantitative evaluation of 
the efficiency of corrective codes is given for 
different code bases and various types of 
modulation. Detailed graphs and formulas are 
given for the purposes of designing communi-
cation systems for a number of different 
cases. (U.S.S.R.) 

The Problem of Establishing Steady-State 
Oscillation in a High-Frequency Oscillator 
with Lagging Feedback, I. S. Gonorovskii. 
"Radiotek." Jan 1959. 9 pgs. The paper 
studies the circulation of RF pulses in a ring 
with lagging feedback and describes the 
mechanism by which oscillations arise. The 
paper delineates the specific features which 
are due to various relationships between the 
transmission band of the tuned system of the 
oscillator and the amount of lag, and to the 
relationship between the amount of lag and 
the duration of the triggering pulse. (U.S.S.R.) 

On the Potential (Ideal) Noise Immunity for 
a Signal of Random Phase, L. M. Fink. 
"Raidotek." Jan. 1969. 12 pgs. The paper 
derives inequalities which express the opti-
mum criterion for reception of discrete mes-
sages in the presence of fluctuating noise 
when the initial phase of the r-f carrier is 
a random quantity. The minimum error 
probabilities are computed, and the methods 
for realizing potential (ideal) noise immunity 
are determined. (U.S.S.R.) 

On Stability of Relay System Equilibrium, 
D. V. Anosov. "Avto i Tel." Feb. 1969. 16 
pgs. Accurate mathematical treatment of 
relay system equilibrium stability is described. 
(U.S.S.R.) 

To The Theory of y-Relay Devices With Gas 
Discharge Counter, A. G. Vasiliev and K. S. 
Klempner. "Avto i Tel." Feb. 1959. 6 pigs. 
Connection of reliability of y-relay devices 
operation and radiation source activity is 
analyzed. Calculation formulae are presented. 
(U.S.S.R.) 

An Electronic Counter of Statistical Distribu-
tion, E. Paulsen. "El. Rund." Mar. 1959. 
3 PgS. The article examines the possible er-
rors which may arise in counting the statisti-
cal distribution of a function by pulse-like 
parts of this function. (Germany.) 

TUBES 

Grounded-Grid Triode Amplification of Micro-
waves, G. B. Stracea. "Alta Freq." Dec. 
1958. 37 pgs. The paper treats the amplifica-
tion of decimetric waves by conventional elec-
tronic tubes, namely microwave triodes, chiefly 
analyzing the wide-band case normally aris-
ing in television and multichannel telephone 
radio links. The use of conventional elec-
tronic tubes became of remarkable interest 
also in reception since the new low noise 
tubes appeared, allowing an improvement in 
the noise figure of receivers, obtained by 
amplification operated before the converter. 

(Italy.) 

Frequency Control of Klystrons by Reference 
Cavity, L. Del Bello. "Alta Freq." Dec. 
1958. 6 pgs. A negative feedback automatic 
frequency control circuit uses a discriminator 
operating at the same frequency of the con-
trolled klystron. Through a directional 
coupler a signal of about I mW obtained from 
the transmission klystron is led to a modu-
lated cavity, which consists of a waveguide 
terminated by a silicon diode to which is also 
applied a signal at frequency fm of 10,000 Hz. 

(Italy.) 

The Linearization of Reflex Klystrons Used 
as Frequency Modulated Oscillators, G. Cic-
coni. "Alta Freq." Dec. 1958. 49 pgs. 
After stating the advantage of using reflex 
klystrons as FM generators in FM radio link 
equipments, the electrical characteristics of 
the available types are analyzed, thereby ascer-
taining the impossibility to obtain the ex-
tremely high values of modulation linearity 
over the frequency deviation range required 
in the FM radio links. A merit figure is 
formulated, which represents quantitatively 
the feasibility of a reflex klystron to be used 
as FM generator. (Italy.) 
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TRANSISTOR 

CIRCUITS 

with time-saving 

Transimulator' 

• simulates any amplifier stage 

• ready-made circuits at your fingertips 

• pays for itself in no time 

No breadboarding, no soldering. 
Your transistor circuit designs 
come to life in a matter of minutes 
with the Sprague LF-1 Transimu-
lator. The circuit links you need 
are built right into the instrument. 
With the Transimulator, you'll be 
able to obtain a speedy and accurate 
evaluation of the operating para-
meters involved in your circuit de-
sign . . . without wasting valuable 

time with pli-
ers, soldering, 
or screwdrivers. 
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only 
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Step-by-step 
manual simplifies 
circuit set-ups 

SEE THE TRANSIMULATOR IN ACTION! 

Write for the name and address of 
your nearest authorized Sprague dis-
tributor to Sprague Products Company, 
233 Marshall St., North Adams, Mass. 

'Trademark 

SPRAGUE 
THE MARK OF RELIABILITY 
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U. S. PATENTS 

Complete copies of the selected patents described 

below may be obtained for $.25 each from the 
Commissioner of Patents, Washington 25, D. 

Amplifier Circuit for Correcting Distortion 
Therein. #2,831,928. Inv. E. McPhail As-
signed Electric & Musical Industries Limited. 
Issued April 22. 1958. A.M. signals are applied 
to a tuned input circuit with an amplitude 
to cause the control grid to take current and 
produce a damping effect. A bias is generated 
which automatically varies with the instan-
taneous value of the modulation and of an 
amplitude to reduce variations in the damp-

ing effect due to modulation and to leave rhw 
oscillations modulated in amplitude. The ampli-
tude modulations are fed unlimited to the 
output circuit. 

Electronic Gate Circuit, #2,831,971. Inv. C. R. 
Wischmeyer. Assigned Eau) Research and En-
gineering Company, Issued April 22, 1968. 
The gating pulse is fed to a separate grid. A 
fist resistor extends between this grid and 
the output terminal, a second resistor be-
t 'teen the plate and the output terminal and a 
third resistor between the cathode and the 
output terminal. The original gating voltage 
conducted through the first resistor and the 
phase-opposed gating voltage conducted by the 
second resistor cancel each other across the 
third resistor with respect to the output. 
terminal. 

Electron Discharge Systems, #2,832,001. Inv. 
R. Adler. Assigned Zenith Radio Corporation. 
Issued April 22, 1958. A guiding field along a 
predetermined portion of an electron stream 
reference path not only confines the beam but 
also establishes a transverse-resonance fre-
quency for the beam. The signal subjects the 
beam to a variable transverse deflection field 
substantially at the transverse-resonance fre-
quency to produce excursions of the beam 

from the reference path. A deflection sensitive 
electrode system is coupled to the beam, which 
system is adapted to increase the transverse 
beam excursion and to generate an aniplified 
signal. 

Trigger Circuit, #2,831,983. Inv. B. Ostendorf. 
Assigned Bell Telephone Laboratories, Inc. Is-
sued April 22, 1958. A transistor having a 
current-amplification factor exceeding unity is 
connected as a flip-flop circuit. The negative. 
resistance characteristic is established by the 
base resistor. The collector may be reversely 
biased with respect to the base. The emitter 
resistor is connected to a source of relatively 
high negative potential, while a rectifier con. 
nects the emitter to a source of relatively low 
negative potential, whereby a split-emitter 
load-line is obtained. 

Automatic Gain Control Circuits, #2,834,877. 
Inv. W. Milwitt, Assigned Radio Corporation 
of America. Issued May 13, 1958. The auto-
matic gain control voltage is applied to a first 
voltage divider network comprising two re-
sistors, and a predetermined portion thereof 
is applied to a first amplifier stage. The auto-
matic gain control voltage is further applied 
to a second voltage divider network comprising 
one resistor and one varistor of the exponetial 
type, the voltage derived from the divider 
network is applied to a second amplifier stage. 
Thus the two applied automatic gain control 
voltages do not vary proportionally with a 
change in signal amplitude. 

Pulse Generator, #2,834,880. Inv. G. L. Clap-
per. Assigned International Business Machine 
Corp. Issued May 13, 1958. A capacitor con-
nected the anode of a first tube and the grid 
of a second tube. A first rectifier establishes a 
feedback path for rising potentials between 
the anode of the second tube and the grid uf 
the first tube and a first rectifies, is connected 
at the input terminal. 

Peak Amplitude Indicator, #2.834.883. Inv. H. 
Lukoff. Assigned Sperry Rand Corp. Issued 
May 13, 1968. A varying amplitude input sig-

nal is applied to a peak detector which fol-

lows the signal excursions in only one direc-
tion. The peak detector output is applied to 
one input terminal of a differential amplifier 
and the varying amplitude input signal to the 
other input of the differential amplifier which 
provides an output indicative of the difference 
in potential in its inputs. 

Electron Discharge Device, #2,834,905. Inv. 
R. A. Lee. Assigned Bendix Aviation Corpora-
tion. Issued May 13, 1958. An elongated con-
cave shaped cathode is positioned in an en-
velope also containing an inverted L-shaped 
anode and varium filled rods supported sub-
stantially parallel to the cathode. 

Traveling Wave Tube, #2,834,908. Inv. R. 
Kompfner. Assigned Bell Telephone Labora-
tories, Inc. Issued May 13, 1958. Two helices 
are provided to alternately focus the electron 
beam in a first plane parallel to the axis for 
a portion of its travel and then in a different 
plane parallel thereto for a portion of its 
travel. Each helix has a flat-sided cross-section 
which is periodically angularly rotated along 
the length of the helix. The two helices are at 
different potential. 

Variable Transconductance Amplifier, Modula-
tor Tube, #2.834,910. Inv. H. .1. Wolkstein. 
Assigned National Union Electric Corp. Is-
sued May 13, 1958. The target electrode com-
prises a dynode and an anode both mounted 
transversely of the beam trajectory so that, 
when the beam is in its normal position, it 
impinges in a predetermined ratio on both 
target electrodes to produce a zero combined 
current. This ratio of interception is varied 
by deflecting the beam resulting in a current 
output from the connected anode and dynode. 
The entire dynode surface impinged upon by 
the beam has substantially uniform secondary 
emission characteristics. 

Subscriber Television System, #2,833,850. Inv. 
E. H. B. Bartelnik, Assigned General Pre-
cision Laboratory, Inc. Issued May 6, 1958. 
The interlaced horizontal scanning lines are 
delayed with respect to the horizontal syn-
chronizing signal in accordance with a selected 
harmonic time function of the field frequency. 
In the receiver a circuit neutralizing the time 
delay of the horizontal scanning lines is pro-
vided and controlled by a decoder voltage. A 

code signal generator, which adjusts the time 
function of the decoder voltage, is positioned 
at a point remote from the receiver and con-
nected to the receiver by a line circuit, such 
as a telephone line. 

Color-Television Signal-Modifying Apparatus. 
#2,833,851. Inv. B. D. Loughlin, Assigned 
Hazeltine Research, Inc. Issued May 6, 1958. 
A signal representative of the ratio of the 
amplitude of the luminance and chrominance 
components of a T.V. signal is applied to a 
square-law detector which controls the gain 
characteristics of a modulator in a channel 
for the high frequency component of the 
luminance signal, thereby modified in ac-
cordance with the saturation of the color. 
The unmodified luminance signal is combined 
with this modified high-frequency component 
signal to correct for the tendency to degrade 
the line detail of a color image. 

Frequency-Shift Signalling System, #2,833.-
867. Inv. H. K. Robin. Assigned National Re-
search Development Corp. Issued May 6, 1958. 
Two bursts of oscillations of different fre-
quency are received. The two bursts are sepa-
rated into two channels and one of them is 
changed in frequency and delayed by a time 
interval equal to the time delay between the 
commencement of the two bursts. An oscilla-
tion whose frequency is dependent on the 
difference of the two channel frequencies is 
derived. 

(Continued rot page 1(1()) 
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Sickles, oldest and most famous name in electronic coils, wind-
ings and assemblies, brings an unbeatable combination of 
experience and facilities to the delay line art. Experience — 
more than 35 years of it — enables us to select the right tech-
niques to design and produce delay lines for everything from 
color TV right through to complex missiles and computers. 

And Sickles' facilities are impressive. Modern winding 
machines, many specially designed and built by us, give us a 
capacity and versatility unequalled in the industry. Form 
factors are almost unlimited, automation and mass production 
an accomplished fact, with the result that we are producing 
varied types of delay lines in quantity at amazingly low prices. 

Our specialized skills and vast production capacity are at your 
disposal. We'll be glad to have a qualified representative dis-
cuss your delay line problem with you. For information, please 

write Section EI-7. 

F. W. SICKLES DIVISION/General Instrument Corporation 
Leaders in electronic coil winding and assembly since 1921 

165 Front Street (P. 0. Box 330) Chicopee, Mass. 
Other plants in Joliet. Ill. and Waterloo. Ont., canada 

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION. AUTOMAT IC MANUFACTURING DIVISION. 

RADIO RECEPTOR COMPANY. INC. AND MICAMOLD ELECTRONICS MANUFACTURING CORPORATION (suesnzIARIEsi 
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The delay line at upper 
left measures approxi -
mately 6" x 4" x 1" with 
the following character-
istics: Td (usec) 5.0 tap-
ped each .5 usec; Tr 
(usec) .13 usec: Z (1?) 
300. Sickles design tech-
niques permit us to make 
the same line in a much 
smaller box if necessary. 

Distributed lines at lower 
left can be supplied with 
time delays up to 25 usec 
with impedances of 300 
to 5000 ohms. They may 
be hermetically sealed. 
potted. resin dipped or 
encapsulated. 
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NEW 
MINIATURE 
R-F AMPLIFIER 
for telemetering in the 215 to 260 mc band 

THE MODEL REL-08 is a ruggedized, 
versatile R-F power amplifier that utili-
zes a basic design proven in current 
missile systems. New features include: 

reduction in cubic size to half that of 
previous models ... one tuning control 
to cover entire expanded frequency 
range . . . use of ceramic power triode 
for output of 10 to 15 watts with 1.5 
to 2 watts of drive. For full specs, 'write 
for Data File El-729-1, 

Visit Rheem 
I.R.E. Booths 
391763919 

V e'u o> 

size: 3.4g W s 2.12' D 
1.79' H 

RHEEM MANUFACTURING COMPANY 
DEFENSE AND TECHNICAL PRODUCTS DIVISION 
11711 WOODRUFF AVENUE, DOWNEY, CALIFORNIA 
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U. S. Patents 
(Continued from page 158) 

System for Determining Listening Habits of 
Wave Signal Receiver Users, #2,833,859. Inv. 
H. A. Rahmel, R. L. Freeman, Chas. H. Cur-
rey and D. W. Holbrook. Assigned A. C. 
Nielsen Co. Issued May 6, 1958. The system is 
intended to monitor home receivers. A con-
stant speed motor at the sender end is en-
ergized when the receiver is tuned. A trans-
mission line, such as telephone lines, connects 
this sender motor to a follower motor at the 
monitoring station. The operation of the two 
motors is synchronized, and both motors are 
stopped when the receiver tuning operation 
is terminated. 

Communication Systems, Intermediate Relay 
Repeater Station, #2,833,861. Inv. F. B. An-
derson and J. O. Edson. Assigned Bell Tele-
phone Laboratories, Inc. Issued May 6, 1958. 
A source of permutation supplies code groups 
of successive pulses. Each of a plurality of 
different signalling conditions represents, in 
accordance with the permutation code, the in-
stantaneous value of a message wave. The 
time position of the pulses is modulated in 
accordance with another message wave to 
simultaneously transmit both messages. 

Amplifier, #2,833,918. Inv. L. A. Knox. As-
signed International Business Machines Corp. 
Issued May 6, 1968. A desirable phase com-
ponent is separated from a phase component 
in quadrature therewith by a gating tube. A 
gating pulse of very short duration and conci-
dent with the minimum of the quadrature 
component voltage causes the gating tube to 
conduct. A subsequent capacitor circuit is 
charged during the conducting period of the 
gating tube and discharged immediately before 
the next gating period. 

Intelligence Transmission System, #2,832,817. 
Inv. P. Raibourn. Issued April 29, 1958. To 
widen the effective bandwidth of a color 
television signal channel, the brightness com-

ponent signal is transmitted on a principal 
carrier, the sidebands of which are within 
the channel width, while the chromaticity 
component signal is transmitted on a sub-
carrier, the effective sidebands of which lie at 
least partly in an adjacent channel. The sub-
carrier frequency is stabilized at an odd 
multiple of half of the line scanning fre-
quency of the brightness signal of the ad-
jacent channel and the chromaticity compo-
nent signal is synchronized with the brightness 
component of the adjacent channel. 

Color Television, #2,832,819. Inv. S. W. Seeley 
and A. Macovski. Assigned Radio Corporation 
of America. Issued April 29, 1958. A carrier, 
capable of being demodulated at different 
phases to produce different information, is 
applied between anode and cathode of two 
amplifiers. Each amplifier tube contains a 
grid excitation source to operate for class C 
operation at a common prescribed frequency 
and at different prescribed phases. A mutual 
cathode output circuit produces a prescribed 
addition of both signals. 

Beam Power Amplifier, #2,832,847. Inv. H. E. 
Goldstine. Assigned Radio Corporation of Amer-
ica. Issued April 29, 1958. The beam power 
amplifier tube is provided with two plate ele-
ments, each element being coupled to one 
of a pair of inductively coupled windings in a 
resonant circuit. The plate voltage for the 
first element is less than the plate voltage for 
the second element. A constant voltage is 
applied to the first deflection plate and a 
voltage indicative of the signal level to the 
second deflection plate, which is thereby op-
erated to selectively cause electron flow to 
one of the plate elements in accordance with 
the signal level. 

Electronic Function Generator, #2,832,886. Inv. 
Chas. D. Morrill. Assigned Goodyear Aircraft 
Corp. Issued April 29, 1968. Two oppositely 
poled series diode-resistance negative feedback 
paths connect the input and output of a first 
amplifier. The input is coupled to this ampli-

We • • Tiny 

IÇATING SWITCH 
ACTUAL SIZE 

COMPACT DESIGN 
Up to 225 of these 5/8" diameter Pan-i-Lite 
Switches can be mounted in a square foot 
— projecting less than 1" behind panel. 
POSITIVE INDICATION 
Each midget illuminated device provides 
180° visibility. Bulb-lens is one-piece unit 
quickly replaced from front of panel. 
UNIQUE ELECTRICAL LAYOUT 
The Alden Pan-i-Lite Switch can be used 
as a self-monitoring remote control switch 
for pulsing relays, solenoids, etc. and in-
dicating that desired action has taken place 
— or as a press-to-test indicator. 
FOR LABORATORY QUANTITIES 1- 100 ea. $2.25 

Order complete assembly by #3860CW/ 
86LAS and specify bulb voltage and color. 

Available in 6, 12, and 28 V incandescent 
in blue, red, green, white and yellow — 
and in 110 V neon clear lens. 

Write for full information - today 

ALDEN PRODUCTS CO• Bro Mass.512e3ktMooni.n Street 

Circle 98 on Inquiry Card 

5 COLORS 
4 VOLTAGES 
SNAP-RING 
MOUNTING 

e 

ANTENNAS 

FOR 

SCATTER 

COMMUNICATIONS 

Parabolic reflectors up to 32' diameters, 
complete with feed systems to meet specific 
needs, including dual polarization. Taco is 
one of the world's largest suppliers of para-
bolic antennas to the military and commercial 
markets. 

Write for complete technical data... 

111FAI IC ID 
TECHNICAL APPLIANCE CORPORATION 

SHERBURNE, NEW YORK 

Circle 99 on Inquiry Card 
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fier and to a summing amplifier which also 
receives a signal from the junction between 
one of the diodes and the associated resistor. 
A modifying variable each may be introduced 
at the two amplifier inputs. 

Antenna System, #2,832,965. Inv. H. Jasik. 
Issued April 29, 1968. Four tubular elongated 
conductive radiating elements are radially ar-
ranged on an axis with their elongated sides 
parallel to the axis. These elements are en-
ergized by a two-conductor transmission line, 
each conductor being connected to a point 
common to two of the radiating elements. 

Compensated Charge Storage Circuit, #2,832,-
887. Inv. A. E. Kirschner. Assigned Sperry 
Rand Corp. Issued April 29, 1968. To produce 
a d.c. output voltage in response to an input 
pulse, a storage capacitor, connected between 
the control grid and cathode of a first tube, 
is switched into the pulse circuit for the pulse 
duration. Simultaneously a compensating ca-
pacitor, connected between control grid and 
cathode of a second tube, is charged by a 
constant source. The output is derived from 
the plate of the first tube, while the second 
tube plate provides the screen grid potential 
for the first tube. 

Apparatus for Reproducing Images in Natural 
Colora. #2,836,727. Inv. J. L. Rennick. As-
signed Zenith Radio Corp. Issued May 20, 
1968. The fluorescent screen of the T.V. dis-
play tube has a multiplicity of triangularly 
shaped clusters of three fluorescent color ele-
ments. A brightness information signal con-
tinuously scans this screen. Original control 
signais, individually representative of the dif-
ference in amplitude between one primary 
color signal and a predetermined fraction of 
the brightness signal, are modified inversely 
with respect to the amplitude variations of 
the brightness signal. The modified signais 
concurrently control the angular and radial 
deflection of the scanning beam relative to 
the center of each multi-color fluorescent 
cluster to determine the color contribution of 
each such cluster to an image in natural color. 

Television Receiver with Color Signal Gate, 
#2,836,728. Inv. R. D. Flood and L. R. Kirk-
wood. Issued May 20, 1968. Normally the com-
posite chrominance and luminance video sig-
nale are impressed on a synchronous de-
modulator to recover the chrominance signal 
from the color subcarrier. However, during 
periods of color synchronizing signal burst of 
unmodulated color subcarrier waves, the signal 
is not impressed on the synchronous demodu-
lator. 

Negative Feedback Transistor Amplifier, #2,-
835,748. Inv. J. Ensink and .1. Verhagen. As-
signed North American Philips Co., Inc. Is. 
sued May 20, 1968. The input is applied to the 
base of a first non-current amplifying transis-
tor, and the collector of this first transistor 
is connected by a d.c. path to the emitter of a 
second current amplifying transistor. A com-
mon d.c. circuit extends between the base of 
the second transistor and the emitter of the 
first transistor and a negative feedback im-
pedance connecta one point on this circuit to 
the power supply. 

Diversity Receiving System, #2,836,793. Inv. 
.1. A. Doremus. Assigned Motorola, Inc. Issued 
May 30, 1958. A control signal having a fre-
quency which varies with the strength of the 
received carrier wave is derived at each re-
ceiving station and supplied with the received 
signal to the central station. At the central 
station, the control signale and the received 
signais are separated and the received signal 
with the strongest carrier wave is selected. 

Linear Frequency Modulation Detector, #2,-
836,802. Inv. J. R. Day. Issued May 20, 1968. 
A time-delay phase shifter is inserted in at 
least one of the two input paths for the f.m. 
wave, the magnitude of the relative phase 
shift in the two paths varying linearly with 
the frequency. The two outputs are coupled, 
respectively, to the two inputs of a phase com-
parator switch producing a constant-amplitude 
rectangular wave. One switch input initiates 
each element of the rectangular wave and the 
other input terminates it. 

* * • 

MILLER 
Subminiature R. F. chokes 
- smallest chokes available 
These units have a 50 ma current rating, and 
an inductance range of 100 uh to 10 mh 
Ratings are conservative, with a wide safety 
factor. Miller chokes can be encapsulated to 
meet military specifications. 

OHMS 
Part No. L -1-• 5% là @ F Fe -1- 10% Dimensions 

70F104A 100 uh 50 @ 790 Kc 4.40 Mc 6.70 514 x Ve 
70F154A 150 uh 55 @ 790 Kc 3.60 Mc 8.20 "Li x I% 
70F224A 220 uh 57 0 790 Kc 3.00 Mc 10.0 %4 x % 
70F334A 330 uh 59 @ 790 Kc 2.50 Mc 12.8 V32 X V4 
70F474A 470 uh 59 @ 790 Kc 2.30 Mc 15.0 V32 X I/4 
70F684A 680 uh 55 @ 790 Kc 2.03 Mc 18.0 11/64 x 1/4 
70F824A 820 uh 53 @ 790 Kc 1.93 Mc 20.0 11/4 4 X 1/4 
70F103A 1.00 mh 50 @ 790 Kc 1.76 Mc 21.5 1144 x V4 
70F153A 1.50 mh 50 @ 250 Kc 1.38 Mc 32.0 13/4 4 x 1/4 
70F223A 2.20 mh 50 @ 250 Kc 1.08 Mc 41.0 1%4 x 14 
70F333A 3.30 mh 70 @ 250 Kc 1.05 Mc 43.0 13/4 4 X % 
70F473A 4.70 mh 68 @ 250 Kc 930 Kc 52.0 174, x % 
70F683A 6.80 mh 64 @ 250 Kc 750 Kc 66.0 9/32 x % 
70F823A 8.20 mh 60 @ 250 Kc 720 Kc 73.0 1%4 x 3/8 
70F102A 10.0 mh 60 @ 250 Kc 690 Kc 84.0 V16 x % 

Send for the MILLER industrial catalog 
It lists over 1300 chokes, filters, transformers and coils, available for 
immediate delivery. Includes 260 new coil items - many conforming to 
military specifications. Request Miller Catalog No. 60. 

J.W. MILLER COMPANY 
5917 S. Main St., Los Angeles 3, Calif. 
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KAY 

mcmor 
41agna-Steep 

ALL-ELECTRONIC SWEEPING OSCILLATOR 
Displays Sweep Widths of 1000 mc and Wider 

LOW BAND: 5-1000 MC - HIGH BAND: 2200-3800 MC 
The Magna-Sweep, the new Kay 
sweeping oscillator employing the 
latest in high frequency techniques, 
incorporates a precision wavemeter 
of -.±0.1% accuracy for the meas-
urement of output frequency on 
its direct - reading in - line digital 
counters. It is extremely useful in 
standard frequency alignment pro-
cedures for television, radar, or 
communications systems where 
very wide band coverage is needed. 
It may also be used as a wide-band 
spectrum analyzer or as a tran-
sistor alpha tester, as well as in 
wide-band filter and traveling wave 
tube investigations. With a suit-
able cable and detector, a wide-
band Mega-Match for the meas-
urement of standing waves may 
be made. 

Write for Kay 
Catalog 1959-A 
Dept. El-S Maple Avenue 

KAY 

SPECIFICATIONS 
Frequency Range: Low band 5-1000 mc; high 
band, approximately 2200-J800 mc. 

Sweep Width: 25 mc minimum to at least 
1000 mc, continuously variable. 

RF Output: Low band, 0.1 volt -ms into 50 
ohms, flat within +0.75 db; high band, 
1.5 volts rms into 50 ohms, flat within -1-1.0 
db; AGC controlled. Powers up to 0.5 
watt available on S-band by internai modi-
fication. 

Spurious Output: Up to 500 mc, more than 
40 db down; above 500 mc, more than 
30 db down. 

Frequency Indicators: Precision wavemeter, 
+0.1% accuracy, with direct-reading in-
line counter for each band. 

Built-In Detector: Facilitates wide-band studies. 
Sweep Output: Regular sawtooth synchronized 
with sweeping oscillator. Amplitude 7 V 
approx. 

Power Supply: Input approx. 300 watts, I17-V 
(+10%), 50-60 cps oc. 8+ electronically 
regulated. 

Dimensions: 22" x 22" x 15" in cabinet; stand-
ard 19" rack panels. 

Weight: 150 lbs. 
Price: $4950.00, f.o.b. factory. 

ICialr ELECTRIC CRIVIIPAPIV 
Pine Brook, N. J. CApital 6-4075 tej 
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New Tech Data 
for Engineers 

Bathtub Capacitors 

Engineering bulletins No. 2220A 
and 2221A describe Type Nos. 143P 
and 144P drawn metal case "bathtub" 
metallized paper capacitors and their 
application to noise suppression cir-
cuits and similar applications in air-
borne and military equipment. Data 
includes electrical characteristics, 
physical dimensions, and a general 
description of their advantages. 
Sprague Electric Co., North Adams, 
Mass. 

Circle 161 on Inquiry Card 

Ceramic 

Bulletin 118, 1-page data sheet, de-
scribes Duramic grade HT-2-M 
readily machinable high temperature 
heat shock resistance ceramics suit-
able to 2200°F. Duramic Products 
Inc., 262-72 Mott St., New York 12, 
N. Y. 

Circle 162 on Inquiry Card 

DC Motor 

Bulletin, 1-page, describes 1.6 HP, 
28 VDC motor that incorporates ex-
plosion proof construction, radio noise 
filter, integral gear reduction and 
high altitude brushes. Hoover Electric 
Co., 2100 So. Stoner Ave., Los 
Angeles 25, Calif. 

Circle 163 on Inquiry Card 

Seals 

Engineers concerned with making 
pressure and vacuum type seals with 
hard glasses will be interested in a 
new 8-page booklet on Kovar Alloy. 
The feature of this iron-nickel-cobalt 
alloy is that its thermal expansivity 
matches almost perfectly the curves 
for several hard glasses. The Car-
borundum Co., Refractories Div., 
Perth Amboy, N. J. 

Circle 164 on Inquiry Card 

Precision Potentiometers 

A new 12-page folder covers a com-
plete line of miniature precision pots 
(bushings series and servo series). 
Included is a complete line of stand-
ard precision potentiometers, also 
potentiometers for special applica-
tions. Electrical and mechanical 
specifications, power ratings, and 
mechanical tolerances. Waters Mfg. 
Inc., Wayland, Mass. 

Circle 165 on Inquiry Card 

Capacitors 

Catalog 59-1, 8 pages, describes the 
line of "Vitramon" capacitors, in 5 
different designs and values from 0.5 
mmf to 6800 mmf. Data includes elec-
trical characteristics, design applica-
tions and information on the manu-
facture. Vitramon Corp., P. 0. Box 
544, Bridgeport 1, Conn. 

Circle 166 on Inquiry Card 

Transformers 

Data sheet, 1-page, gives technical 
specifications on a line of trans-
formers for electronically regulated 
power supplies, and a wide range of 
applications. Data also covers special 
chokes and special purpose trans-
formers. Sterling Transformer Corp., 
297 N. 7th St., Bklyn. 11, N. Y. 

Circle 167 on Inquiry Card 

Synchros and Motors 

Complete electrical characteristics, 
mechanical characteristics and draw-
ings are given for all types of syn-
chros, size 8 through 22, in a new 
multicolor 26-page catalog from Clif-
ton Precision Products Co., Inc., 9014 
West Chester Pike, Upper Darby, Pa. 
Information is included on a wide line 
of precision computing resolvers and 
linear transformers (induction po-
tentiometers), also gearhead motors 
and 8 DC motors. 

Circle 168 on Inquiry Card 

Power Connectors 

Series 14 power connectors with 
closed ring entry contacts, are avail-
able in '7, 9, 10, 15 and 19 contacts. 
Telescoping barriers around each con-
tact provide unusually long creepage 
paths and high current rating. An 
illustrated bulletin on the connectors 
is available from Electronic Sales 
Div., DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. 

Circle 169 on Inquiry Card 

Multiplier Phototubes 

Current line of multiplier photo-
tubes, their specifications and circuit 
data, in addition to detailed informa-
tion on a complete line of potted volt-
age dividers and ultraviolet and 
"solar blind" response MPTs, are pre-
sented in a new 90-page catalog re-
leased by Allen B. Du Mont Labora-
tories, Inc., '750 Bloomfield Ave., Clif-
ton, N. J. This is the 2nd edition of 
the comprehensive "Du Mont Multi-
plier Phototubes." 

Circle 170 on Inquiry Card 

Voltage Divider 

The Model DT-72 DEKATRAN is 
a '7 decade rack-mounting transformer 
type ac voltage divider with accuracy 
of better than one part per million 
terminal linearity. Features include 
excellent long term stability, high in-
put impedance, low out impedance, 
and minimum phase shift. Specifica-
tions are described in a new 4-page 
catalog from Electro-Measurements, 
Inc., 7524 S. W. Macadam Ave., Port-
land 1, Ore. 

Circle 171 on Inquiry Card 

Plating Materials 

"Gold for Industry and the Arts" 
is a new data file that answers ques-
tions about the uses and methods of 
gold plating and other pertinent facts 
about the industrial and decorative 
applications of the metal. The data 
is contained in an attractive 12-page 
brochure. Also available is a descrip-
tion of a new hydrogen-purifying unit 
based on the palladium diffusion proc-
ess. Both catalogs are being made 
available by Engelhard Industries, 
Inc., 113 Astor St., Newark 2, N. J. 

Circle 172 on Inquiry Card 

Slip Ring Assemblies 

Various types of slip ring assem-
blies are described with lists of ap-
plications and a fundamental descrip-
tion of their use in a new data file 
made available by the D. E. Make-
peace Div. of Engelhard Industries, 
Inc., 113 Astor St., Newark 2, N. J. 
File also contains illustrated data on 
radio frequency and video, high volt-
age, high speed instrumentation and 
power pulse slip ring assemblies. 

Circle 173 on Inquiry Card 

Chassis Latches 

An improved chassis latch, desig-
nated the 35L, and described in a new 
bulletin, features a push-button re-
lease mechanism on the locking device 
which permits simplified, quick, me-
chanical release of multiple pin con-
nectors commonly used with plug-in 
chassis. Mechanical advantages pro-
vided to engage connector plugs with 
forces as high as 400 lbs. without the 
danger of deforming structures. Cam-
loe Fasteners Corp., 130 Spring Val-
ley Rd., Paramus, N. J. 

Circle 174 on Inquiry Card 

Coaxial Cable 

The line of new "Spir-O-Line" semi-
flexible aluminum coax cable and 
"Spir-O-Lok" connectors are describ-
ed in catalog 591, together with re-
lated transmission components, com-
plete performance data graphs and 
charts, specifications and all other 
data needed by design engineers. 
Prodelin Inc., 307 Bergen Ave., 
Kearney, N. J. 

Circle 175 on Inquiry Card 

Standoff Insulators 

Over 75 different ceramic standoff 
insulators, in 14 basic JAN styles are 
described in the new catalog, Form 
42-181R3. All are made of grade L-5 
material in accordance with JAN-1-8 
and JAN-1-10 specifications. Centra-
lab, A Div. of Globe-Union, Inc., 900 
E. Keefe Ave., Milwaukee, Wis. 

Circle 176 on Inquiry Card 
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a continuing series on technical topics of specific interest to engineers 

What makes mica the unique dielectric? 

Mica is as old as the earth itself. Ancient Hindu writings 
show that mica was thought to be the remains of lightning 
flashes from which sparks had emanated and had become 
preserved in the earth. It was therefore regarded as being 
endowed with extraordinary properties, and was used in 
medical ritual. The replacement of such charming stories 
with modern technical knowledge has, however, not altered 
the fact that mica is endowed with extraordinary properties. 

Mica is found in pegmatite rock, formed in the early stages 
of the cooling of the earth's mass. Crystals of mica were 
formed under high heat and pressure, and in the presence of 
moisture vapor and magnetic fields. The physical and chem-
ical changes during this period served to impart a unique 
stability in physical, chemical and electrical properties. The 
chemical structure of mica is represented as H,KAL (Si0,)3 
which is Muscovite; India Ruby is one of the grades of 
exceptional quality and is used in most mica capacitors. 
Other types of mica, to name a few, are Phologopite, Lepido-
lite and Biotite, of which only Phologopite is of limited 
interest in experimental capacitors for very high tempera-

ture operation. 

Mica is found in varying degrees of purity, some with less 
mineral or vegetable constituent, or stain, and some with 
more nearly perfect physical integrity — that is, free from 
cracks or air inclusions. As a result, raw mica must undergo 
careful physical examination and be graded according to 
quality and size. Sangamo has had over 35 years experience 
in the selection and processing of mica, together with a 
knowledge of mica capacitor production. Capacitor grades of 
mica film are generally obtained from the Bihar, Bengal, or 
Madras provinces of India. Mica for other purposes may be 
found in Canada, Brazil, Argentina, Madagascar, Africa, 
Russia, New Hampshire, South Carolina and South Dakota. 
This list is by no means complete. An idea of the magnitude 
of the task of selecting suitable mica can be obtained from 
the fact that only an estimated ten per cent of all the 
world's mica deposits are suitable for use in mica capacitors. 

The earliest mica capacitor was probably made by Mat-
teuci, a contemporary of Faraday's, about 1845. However, 
capacitors did not become commercially interesting until the 
advent of radio in the early years of this century, as a result 
of the growth of electrical technology. Both the electrical 
and electronics industries have depended significantly upon 
mica. Mica insulation between commutator segments in ro-
tating machinery and the mica spacers in vacuum tubes are 
still vital to these industries. 

In capacitors, the choice of dielectric material is as im-
portant as the method of construction. Mica, because of its 
sheet form, lends itself to stacked construction, resulting in 
a lower inductance assembly than can be obtained in wound 
capacitors. Mica capacitors are therefore suitable for very 
high frequency operation. 

The mechanical or dimensional stability of mica allows 
blanking or die-cutting of dielectric plates to a desired size 
with only a very few thousandths of an inch variation. Pre-
cise assemblies may therefore be obtained and result in a 
greater ability to achieve accurate miniaturization. Elec-
trodes may be permanently bonded to the mica dielectric 
plates by screening on conducting silver paste. This process 
has been refined to a high degree of accuracy, and results in 
superior electrical stability when compared to laying foil 
between mica plates to form the electrodes. Silvered mica 

capacitors exhibit exceptional stability in extremes of tem-
perature. 
The Q and dielectric constant (therefore, the capacitance) 

of mica change very little over wide ranges of frequency 
and temperature. Such small changes are due to the fact 
that the molecular structure of mica is essentially non-polar 
— that is, the molecules of mica do not have an unbalanced 
electrical charge. Thus they are not free to swing freely as 
magnets do (mica is practically non-magnetic) when in the 
presence of an electric field. Such fields are present when 
the capacitor is charged. Movement of the molecules would 
result in heating by the friction of their motion. Poor dielec-
trics exhibit considerable heating, as is shown by the heat 
developed in wood and glue in the process of laminating 
plywood in dielectric heating devices. 

Heating effects may become very pronounced when high 
frequency alternating voltages are applied. The rapid changes 
in the direction of current flow cause polar molecules to 
literally vibrate about their rest position. The low heating 
of mica under such conditions is evidenced by the fact that 
certain types for transmitting applications will carry appar-
ent currents to 50 amperes, at a few megacycles, resulting in 
only few degrees temperature rise. 
Minimum dielectric heating is very essential since it has 

been shown that the life expectancy of a capacitor is reduced 
by a factor of approximately one-half for each ten degree 
centigrade rise in temperature. 

All mica capacitors do not possess the ultimate character-
istics of natural mica, since designs and manufacturing pro-
cedures differ according to original intent and application. 
However, the characteristics shown in the table could be 
realized under ideal conditions. 

Characteristic 

Dielectric Constant 

Power Factor 
Self Resonant Frequency 
Insulation Resistance 
Operating Temperatures 

Temperature Coefficient 
of Capacitance 

Capacitance Drift or 
Capacitance Retrace 

Approximate or Ideal Value 

7 (resulting in a moderate de-
gree of miniaturization) 

3000 or greater 
0.05% or less 
Up to 500 megacycles 
100,000 megohms or greater 
Up to 230°C. (85°C standard 

for commercial types) 
0 to +70 parts per million 

per degree centigrade 
0.05% or less 

At Sangamo all mica capacitors are designed and manu-
factured to exceed the physical and electrical requirements 
of applicable military specifications. The wide variety of 
Sangamo mica capacitor types allow flexibility of design and 
superior products for the most critical applications to meet 
individual specification requirements. Engineering catalog 
and bulletin giving full information on types and character-
istics are available upon request for your examination. 

SC59-3 

SANGAMO ELECTRIC COMPANY, Springfield, Illinois 

--designing towards the promise of tomorrow 
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New Tech Data 
for Engineers 

Control Equipment 

GE tape-controlled Burgmaster 6 
and 8 spindle turret drilling, tapping, 
and boring machines are covered in a 
12-page bulletin that tells how to pro-
gram a part, prepare the tape and 
operate the machine. It explains the 
cost reducing machine features that 
work equally well on short run jobs 
or high production. M. R. Crossman 
Co., 546 N. Hollywood Way, Bur-
bank, Calif. 

Circle 189 on Inquiry Card 

Synchros 

A new 16-page bulletin discusses 
complete line of GE Selsyn and Syn-
chro electro-magnetic devices used for 
extremely accurate transmission of 
electrical angular data between 2 or 
more points. Most commonly used 
models of the high-accuracy class for 
precise remote control applications 
are described. Rated accuracy is 
from plus or minus 1.50° to plus or 
minus 0.3°. General Electric Co., 
Schenectady 5, N. Y. 

Circle 190 on Inquiry Card 

Permanent Magnets 

Catalog No. 20, describing Alnico V 
permanent magnets for microwave 
load isolators has just been released 
by The Indiana Steel Products Co., 
Valparaiso, Ind. Data includes the 
basic sizes and shapes of "C" type 
magnets as well as information on 
how they can solve load isolator de-
sign problems. 

Circle 191 on Inquiry Card 

Digital Instruments 

The complete KIN TEL line of 
digital instruments is described in a 
new 4-page, illustrated bulletin, No. 
19-36. The line features the use of 
fifth-digit over-ranging in all de op-
erations. The data covers voltmeters, 
ratiometers, ohmmeters, preamplifiers, 
input scanners, and a variety of ac-
cessories for driving punches, tape 
punches, and printers. KIN TEL 
Div., Cohu Electronics, Inc., Box 623, 
San Diego 12, Calif. 

Circle 192 on Inquiry Card 

Instruments 

New instruments and components 
catalog for communication and indus-
try, published by American Electronic 
Laboratories, Inc., 121 N. 7th St., 
Philadelphia 6, Pa., 4-pages, 2-colors, 
presents a line of conical helix anten-
nas, crystal video detector mounts, 
optimum linear microwave horns, 
pulse generators, and transistor curve 
tracers. 

Circle 193 on Inquiry Card 

164 

Tape Recorders 

Five new instrumentation bulletins 
describe a series of ruggedized, minia-
turized magnetic tape recorders for 
use in rockets, missiles and other air-
borne applications. Models covered 
are the Model MR-53, Model MR-1B, 
Model MR-2B, Model MR-100. BJ 
Electronics, Borg-Warner Corp., 3300 
Newport Blvd., Santa Ana, Calif. 

Circle 194 on Inquiry Card 

Transducers 

"Bourns Instrument Brochure," an 
illustrated 8-page brochure, sum-
marizes key information on a 
complete line of linear motion poten-
tiometers, pressure transducers, ac-
celerometers and angular position 
transducers. Specification on range, 
resistances, resolution, linearity, hy-
steresis, and power rating are given 
for individual models. Bourns Lab-
oratories, Inc., P. 0. Box 2112, River-
side, Calif. 

Circle 195 on Inquiry Card 

Microwave Components 

Waveguide components, coaxial 
components, instrumentation and 
high-power plus modulators are de-
scribed and listed separately in a new 
short form catalog being made avail-
able by FXR Inc., 26-12 Borough 
Place, Woodside 77, N. Y. Data in-
cludes technical specifications and il-
lustrations for the microwave engi-
neer, as well as prices on all pieces of 
equipment. 

Circle 196 on Inquiry Card 

Insulation 

GET-2929, 12 pages, describes in 
text, tables and pictures the charac-
teristics and application range of in-
sulating materials for electrical in-
sulation systems. Mica mat, varnished 
cloths and papers, insulating var-
nishes, wire enamels, "Irrathene" ir-
radiated polyethylene, and sealing 
and filling compounds are included. 
General Electric Co., Schenectady 5, 
N. Y. 

Circle 197 on Inquiry Card 

Specialized Equipment 

The design and manufacture of 
automatic wideband countermeasures, 
special equipment and complete sys-
tems is described in a new brochure 
available from Instruments for In-
dustry, Inc., 101 New South Rd., 
Hicksville, L. I., N. Y. Included are 
listings of some of the specialized 
equipments completed or near comple-
tion for the military, illustrations of 
their engineering facilities and 
graph i c presentation of I.F.L's 
growth. 

Circle 198 on Inquiry Card 

Resistors 

The "Handy-Pak" concept of resis-
tor packaging in which 3 to 6 carbon 
composition resistors packaged in a 
heavy paper packet surrounded by a 
slim plastic sleeve is a subject of a 
new catalog sheet. The resistors are 
kept factory fresh until use, with 
the color-code bands bright and clear. 
International Resistance Co., 401 N. 
Broad St., Philadelphia, Pa. The 
"Handy-Paks" are available in 77 
resistance values and each contain 
six %-w., four 1-w, or three 2-w. re-
sistors. 

Circle 199 on Inquiry Card 

IC Tuners 

Bulletin No. 216, with illustrations 
and descriptions of electrical and 
mechanical characteristics of a new 
LC Tuner series resonant frequency 
vs. capacitance load charts and self 
frequency vs. screw-turns graphs for 
each of 12 LC tuners covered. JFD 
Electronics Corp., 6101 16th Ave., 
Brooklyn 4, N. Y. 

Circle 200 on Inquiry Card 

Production Machinery 

Two new catalogue sheets from 
Kahle Engineering Co., 3322 Hudson 
Ave., Union City, N. J. describe two 
production machines: The No. 3117 
automatic glass diode sealing ma-
chine which seals up to 1500 glass di-
odes per hr. and the Model No. 3042 
cat whisker soldering machine. 

Circle 201 on Inquiry Card 

Servo Amplifier 

Bulletin A3105-02 describes a min-
iature transistorized servo amplifier 
capable of delivering a maximum 
power of 2% watts to drive such 
Kearfott servo motors as R119-5 or 
R124-5. Small, lightweight and rug-
ged, the unit is particularly suited to 
high-speed aircraft and missile ap-
plications. Kearfott Co., Inc., 1500 
Main Ave., Clifton, N. J. 

Circle 202 on Inquiry Card 

Power Supplies 

Basic data on a new "hybrid series" 
of voltage regulated power supplies 
is contained in a new 4 pager from 
Kepco Laboratories, Inc., 131-38 San-
ford Ave., Flushing 55, N. Y. Power 
supplies have a voltage range of 125 
to 325 v., are rack-mounting, and 
only 3% in. panel height. 

Circle 203 on Inquiry Card 
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New England 
Menard Doswell 
100 E. 42nd st. 
New York 17, N. Y. 
OXford 7-3400 

EDITORIAL HIGHLIGHTS-
8th ANNUAL WESCON ISSUE 

TWO ANNUAL WEST COAST ELECTRONIC 
INDUSTRIES DIRECTORIES—(1) Avionic, Guided 
Missile and Electronic Manufacturers listed by 
company name, address, telephone number and 
major product .. (2) Latest listing of West Coast 
Distributors and Manufacturers and Representa-
tives and their addresses and telephone number. 

TECHNICAL PAPERS AUTHORED BY WEST 
COAST ENGINEERS—In such fields as radar, un-
derwater sound, aircraft electronics, guided mis-
siles, spacecraft, computers, telemetering, micro-
wave. etc. 
WESCON 1959—complete, up-to-the-minute re-
view of the program . . lists of technical papers 
. . announcements of meetings . . etc. 
WHAT'S NEW IN THE ELECTRONIC WEST COAST 
—summaries of the activities of plants and per-
sonalities ... new products .. new literature. etc. 
PLUS—all our regular ELECTRONIC INDUSTRIES 
features: Radarscope . . International Electronic 
Sources .. Snapshots of the Electronic Industry .. 
Electronic Shorts . . Washington News Letter . . 
New Tech Data for Engineers . . Professional 
Opportunities, etc. 

CONVENTION HIGHLIGHTS 

* Location: San Francisco Cow Palace I 

* Date: August 18-21 

* Over 800 exhibit booths 

* Over 30,000 registrants expected 

* Over 30 Technical sessions 

* Visit us in Booth 2302 

Schedule your ad 

to reach the 

ALL-IMPORTANT 

West Coast Market 

in our 

8th Annual 

WESCON Issue 

See partial contents 

Distribution 55,400 copies 

1ST OUR 8TH ANNUAL WESCON ISSUE CLOSES JULY 

ELECTRONIC Philadelphia 39 
Joseph Drucker 

INDUSTRIES 56th & Chestnut Sts. 
SHerwood 8-2000 
San Francisco 3 
Don May 
1355 Market St. 
UNderhill 1-9737 

Chicago 1 
George Felt 
360 N. Michigan Ave. 
RAndolph 6-2166 
Los Angeles 57 
B. Westley Olson 
198 S. Alvarado St. 
DUnkirk 7-4337 

Cleveland 15 
Shelby A. McMillian 
930 Keith Bldg. 
SUperior 1-2860 
Dallas I 
Hal Mott 
Meadows Building 
Expressway at Milton 
EMerson 8-4751 

New York 17 
Gerald Pelissier 
100 E. 42nd Si. 
OXford 7-3400 
Atlanta 3 
John Sangston 
91 I William-Oliver Bldg 
JAckson 3-6791 
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New Tech Data 
for Engineers 

D-C Amplifier 

The new D-C amplifier, Model 
2HLA-4a with isolated diferential in-
put is described in a new 4-pager to-
gether with 14 applications showing 
how it can be used in laboratory, pro-
duction and process control. Catalog 
number is B-C2HLA-4. Minneapolis-
Honeywell, Boston Div., 40 Life St., 
Boston 35, Mass. 

Circle 234 on Inquiry Card 

Power Pentodes 

RCA-6BQ5 and RCA-8BQ5 are 9-
pin miniature type power pentodes 
for use in the audio-output stage of 
radio and TV receivers and in phono-
graphs. As single ended class Al 
amplifier tubes they will deliver a 
maximum-signal power output of 5.7 
watts. Technical bulletin is available 
from Electron Tube Div., Radio Corp. 
of America, Harrison, N. J. 

Circle 235 on Inquiry Card 

Transistor Guide 

"Transistor Characteristics and 
Interchangeability Guide," the second 
edition, lists the characteristics and 
ratings of a wide variety of trans-
istors used in entertainment, indus-
trial, and military applications. Close 
to 700 transistor types are included. 
The 20-page booklet also contains 
glossary of transistor parameter sym-
bols and definitions as well as mechan-
ical specs and connections for Syl-
vania's complete line of transistors 
and sockets. Sylvania Electric Prod-
ucts, Inc., 1100 Main St., Buffalo, N.Y. 

Circle 236 on Inquiry Card 

Tantalum Capacitors 

New "Hi-Rel tan-TI-cap" capaci-
tors reportedly meet or exceed all 
known or anticipated MIL specs for 
reliability. Units are designed for 
—80 to +125° C operation . . . 134 
capacity-voltage ratings; 1 to 330 mf, 
6 to 35 volts. Designated type SRM. 
these capacitors are described in a 
12-pager available from Texas Instru-
ments Inc., Semiconductor - Compo-
nents Div., 13500 N. Central Express-
way, Dallas, Tex. 

Circle 237 on Inquiry Card 

AC Drive Motors 

New data sheet from John Oster 
Mfg. Co., Avionic Div., 1 Main St., 
Racine, Wis., tabulates a complete 
line of —55° C to +85° C missile 
quality AC drive motors. Includes 
size, voltage, frequency, number of 
phases (supply), no load speed, run-
ning current amperes, running watts 
input. 

Circle 238 on Inquiry Card 

Frequency Meters 

The DRD meters (direct-reading 
digital frequency meters) cover the 
spectrum from 1.1 to 18.0 kmc in 9 
models. The various coupling ele-
ments permit the use with waveguide 
or coaxial lines. A 1-page data sheet 
is available from Kay Electric Co., 
Maple Ave., Pine Brook, N. J. 

Circle 239 on Inquiry Card 

Antenna Handbook 

The new, revised, expanded 2nd 
edition of ITE Circuit Breaker Com-
pany's "Antenna Handbook," 28 
pages and 2 colors, is a unique com-
pilation of basic reference material— 
charts, graphs, and data—for engi-
neers dealing with radar and micro-
wave antenna systems. The 25 graphs 
and charts provide data on losses, 
beam widths, range coverages, wind 
loadings, and waveguide lengths. ITE 
Circuit Breaker Co., Philadelphia, Pa. 

Circle 240 on Inquiry Card 

Gears and Motors 

The "PIC Master Catalog No. 20," 
416 pages, contains technical specs on 
over 2000 newly designed products 
with complete alphabetical index, 
catalog parts code index for compre-
hensive line of master gears, precision 
shafts, bearings, pins and additional 
couplings. PIC Design Corp., 477 
Atlantic Ave., E. Rockaway, L. I., 
N. Y. 

Circle 241 on Inquiry Card 

Hall Generator 

The Halltron Type HS-51 is a solid 
state device based upon the Hall ef-
fect, and designed for general pur-
pose applications. Its characteristics 
are functions of 2 inputs, current and 
applied magnetic field. 4-page bulle-
tin is available from Ohio Semicon-
ductors, Inc.. 1035 W. Third Ave., 
Columbus 8, Ohio. 

Circle 242 on Inquiry Card 

Printed Circuits 

"Reliability and cost in Printed 
Circuits" discusses the relationship 
between various factors affecting cost 
and reliability and points out the 
money-saving aspects of proper print-
ed circuit design. Arthur Ansley 
Manufacturine• Co., New Hope, Pa. 

Circle 243 on Inquiry Card 

Variable Transformers 

Catalog A-56 describes the "Ad-
justavolt" line of variable transform-
ers, featuring high performance strip 
silicon steel cores. Auto-isolated-
metered motor driven variable trans-
formers for remote control are in-
cluded. Standard Electrical Products 
Co., Dayton 3, Ohio. 

Circle 244 on Inquiry Card 

Hi-Temp Transformers 

A line of high temperature trans-
formers for applications where am-
bient temperatures approach 350° C 
are described in a new catalog, HT-
325, available from Acme Electric 
Corp., Cuba, N. Y. Catalog points 
out the necessity for special wire and 
rare and precious metal coatings in 
coil construction and discusses the 
insulation materials, ceramics, glass 
and mica required for this tempera-
ture range. 

Circle 245 on Inquiry Card 

Variable Transformers 

Colorful new bulletin No. 151 pro-
vides operating data on a line of 
Ohmite "no —  overvoltage" variable 
transformers. The maximum output 
voltage is no greater than the input 
voltage, but the transformers offer a 
sizeable bonus in additional current 
capacity. Ohmite Manufacturing Co., 
3681 Howard St., Skokie, Ill. 

Circle 246 on Inquiry Card 

Oscilloscope Reader 

The "data reader" is a handy scale 
for reading both amplitude and time 
history of oscilloscopic patterns. An 
entire time history can be read with-
out readjusting. 1-page. Electro-
Kinetics Co., P. 0. Box 869, Lan-
caster, Calif. 

Circle 247 on Inquiry Card 

Variable-Cap. Diodes 

"Varactors," a new 16-page bro-
chure from Microwave Assoc., Bur-
lington, Mass., describes a line of PN 
junction semiconductor diodes whose 
capacitance depends upon the voltage 
across the junction. 

Circle 248 on Inquiry Card 

Voltmeters 

A new 4-page sales brochure from 
Ballantine Laboratories, Inc., Boon-
ton, N. J., describes a line of high 
precision electronic voltmeters, a dc 
to ac inverter, decade amplifier, volt-
age multipliers and a series of pre-
cision shock resistors to convert 
voltmeters into sensitive and accurate 
microammeters and ammeters. 

Circle 249 on Inquiry Card 

Microwave 

Bulletin ECM-71 describes a new 
6 KMC line of microwave equipment 
which features a capacity of up to 120 
channels, time or frequency division 
multiplexing, passive bridging, plug-in 
circuits and high reliability klystron 
tubes. General Electric Co., Commu-
nication Products Dept., Lynchburg, 
Va. 

Circle 250 on Inquiry Card 
(Continued on page 170) 
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FREQUENCY ( KC ) 

4 7 10 20 Burnell & Co. may not be experts in 

the art of head shrinking. But when it 
comes to toroids, filters and related 

networks, Burnell has the know-how 
to solve an infinite variety of small 
space problems. The new ilitrf/D ® 

filters by Burnell & Co. are a notable 
achievement in the shrinking of filters 

which can be designed for low pass or 
band pass applications. 

For example, as a low pass filter, 
Type 111LP starts at 400 cps. Physical 

size is 11/16" x 1-11/16" x 1/2" max. 
For higher frequencies from 5 kc up 

to 100 kc, size is 3/4" x 1" x 1/2". 
The band pass filter, TypeML7T pic-

tured here, ranges from 7,350 cycles 

CF_I,) REGISTERED TRADE MARK 

up to 100 kc. Physical size is 1/2" x 
19/32" x 15/16", weight .3 ounces, 

band width 15% at 3 db and ± 60% 

— 40% at 40 db. Wherever space and 
performance are critical requirements, 

miniaturized fiegrià2 ® low pass 
and band pass filters provide utmost 

reliability as well as more unit surface 
economy on printed circuit boards. 

Completely encapsulated, they are 

ideally suited to withstand high accel-
eration, shock and vibration environ-

ments. 

- ea,„neee,872,. 
PIONEERS IN TOROIDS, FILTERS AND RELATED NETWORKS 

EASTERN DIVISION 
DEPT. 1 17 

10 PELHAM PARKWAY 
PELHAM, N. Y. 
PELHAM 8-5000 

TELETYPE PELHAM 3633 
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PACIFIC DIVISION 
DEPT. 117 
720 MISSION ST. 
SOUTH PASADENA, CALIF. 
RYAN 1-2841 
TELETYPE PASACAL 7578 
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Semiconductor Advantages 

(Continued from page 95) 
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Vol. 5, pp. 386-390 (1954). 

21. D. A. Wright, semiconductors, p. 94, Methuen and Co., 
Ltd., London (1950). 

22. R. K. Willardson and A. C. Beer, "Magnetoresistance— 
New Tool for Electrical Control Circuits," Electrical Manufac-
turing, pp. 79-84, Jan. 1956. 

23. G. Shirane, F. Jona, and R. Pepinsky, "Some Aspects of 
Ferroelectricity,— Proc. I.R.E., Vol. 43, pp. 1738-1793, December 
1955. See remarks on p. 1745. 

24, In this connection, the following U. S. Patents are of 
Interest: 

I. M. Ross, No. 2791760, May 7, 1957. 
J. A. Morton, No. 2791761, May 7, 1957. 
D. H. Looney, No. 2791758, May 7, 1957. 
W. L. Brown, No. 2791759, May 7, 1957. 

25. D. Jenny, "Junctions and Transistors in III-V Compound 
Semiconductors," AIEE-I.R.E. Semiconductor Devices Research 
Conference, Boulder, Colorado, 15-17, July, 1957. 

26. A. Coblenz, "Semiconductor Compounds Open New Hori-
zons," Electronics, Vol. 30, pp. 144-149, Nov. 1957. 

OF GUARANTEED 
DEPENDABILITY 

CINCINNATI SUB-ZERO 
TESTING and CHILLING EQUIPMENT 

As the oldest manufac-

turer of temperature test-

ing and storage units in 

operation today, we take 

pride in our record for 

100% reliability ... and 

for building a little more 

into every unit produced. 

Write describing your require-
ments. We'll gladly send litera-
ture, or have our Engineers 
submit estimates on request. 

Member: Environmental Equipment Institute 

Representatives in all major industrial cities. 

CINCINNATI 
SUB-ZERO PRODUCTS 

AA General Office & Plant 
3930-EI-9 Reading Rd. • Cincinnati 29, Ohio 

Circle 106 on Inquiry Card 

NEW non-corrosive 
HYDRAZINE FLUX* 
ends residue problems 
on soldered joints, 
saves production time 
HYDRAZINE FLUX leaves no 
rosin residue. New flux in water 
and water-alcohol solutions va-
porizes completely at soldering 
temperature. Leaves no residue 
which would support growth of 
fungus. Will not corrode. Con-
forms to strict military require-
ments. 

IIYDRAZINE FLUX permits 
prelluxing. This means you can 
hold prefluxed parts before 
soldering—an efficiency measure 

that can increase manhour out-
put substantially. 

Ideal for soft-soldering a wide 
range of copper and copper. 
based alloys in electronic appli-
cations. 

Test Hydrazine Flux in your 
own plant. Write for a sample 
of Hydrazine Flux and techni-
cal literature . . . for name of 
your nearest distributor. 

-U.S. Patent No. 2,612,459 

Available only from Fairmount and its sales agents. 

Fairmount 
CHEMICAL COMPANY. INC 

Dept. El, 136 Liberty St., N.Y. 6, N.Y. • Plant: Newark, N. J. 

Circle 107 on Inquiry Card 
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Ratios from 3:1 to 2700:1 

Whether you require a Uni-
versal, Induction or Shaded 
Pole Gear Motor or individual 
Gear Reduction Units, 
Howard can fill your me-
chanical and electrical re-
quirements from a complete 
line of standard models that 
assures you of minimum cost 
and delay. One of the many 
Howard models is shown be-
low. Check your specs first 
with Howard or write for our 
free complete catalog. 

MODEL 3000-2 Pole 
Shaded Pole 

with Gear Unit 

DIAMETER: 374" 

LENGTH: 3'; to 4;e 
MAX. CONT. TORQUE:* 1 
RPM (at 13 2" stacking length) 
45 in. lbs. 

MAX. INTER. TORQUE*: 1 
RPM (at 13 2" stacking length) 
70 in. lbs. 

BEARINGS: Porous bronze 
sleeve type with oil reservoir. 
With external fan. Torques at other 
speeds iroml to 400 RPM also avail-
able. 

HOWARD 

There's a 
HOWARD 
fractional h. p. 
gear motor 

for every 
application! 
HOWARD INDUSTRIES, INC. 
1730 State St., Racine, Wisconsin 

Divisions. Electric Motor Corp., Cyclohm Motor Corp.. Racine Electric Prods. Loyd Scruggs Co 

Circle 108 on Inquiry Card 

S-306-AB 
Socket with 

Angle Brackets. 

with JONES 
PLUGS 

AND tL/ 

SOCKETS 

P-306-CCT 
Plug, Cable Clamp 

in Cap 

• Knife-switch socket con-
ta ts phosphor bronze, cad-
mium plated. 
• Bar type Plug contacts 
brass, cadmium plated, with 
cross section of 5/32" by 
3/64". 
• Installation molded bake-
lite. 

Jones Series 300 Illustrated. 
Small Plugs & Sockets for 1001 
Uses. Cap or panel mounting. 

• All Plugs and Sockets po-
larized. 
• Metal Caps, with formed 
fibre linings. 
• Made in 2 to 33 contacts. 
• For 45 volts, 5 amperes. 
Efficient at much higher rat-
ings where circuit character-
istics permit. 

Ask for Jones Catalog No. 22 shoving complete line of Electrical Con-
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 

HOWARD B. JONES DIVISION 
CINCH ,AANUFACTURING COMPANY 
CHICAGO 24, ILLINOIS 

DIVISION OF UNITED-CARE FASTENER CORP. 

Circle 109 on Inquiry Card 

CUSTOM WAVEGUIDE ASSEMBLIES 
. . to (Precision tderances 

BRASS OR ALUMINUM 

j1 .. -4 .à ,_. .-_, le . 
.fi"j ‘, 

• ALL MODERN JOINING AND PRODUCTION 
TECHNIQUES 

• PIONEERS OF ALUMINUM FLUX DIP  
BRAZING  

• COMPLETE MICROWAVE ELECTRICAL TEST 
FACILITIES 

• DEPENDABLE ON-TIME DELIVERIES 

Send for copy of "Report on Flux Dip Brazing" 

AVELINE 
CALDWELL, NEW JERSEY 

Telephone: CApital 6-9100 
TWX Caldwell, N. J. 703 

Circle 110 on Inquiry Card 

I.NC. 

SCALA PRECISION ANTENNAS 

VHF 
YAGI 

for the 
40 to 300 mc 

range 

Rugged mechanically and electrically, the Scala Model 
CA5-150 is a 52-ohm 5 element yagi. Nine db gain on 
the major lobe is assured by careful design and Scala's 
exclusive feed system which eliminates radiation from 
the feed line and provides equal distribution of current 
to the driven element. The unit is available in anodized 
aluminum and plated or stainless steel. This excep-
tionally rugged antenna exceeds the demanding require-
ments of railroads, utilities and government agencies. 
72 ohm, 5 and 10 element yagis (HDCA models) also 
available for community systems and TV off the air 
pickup. 

Write for complete catalog on Scala corner reflectors, 
UHF-VHF yagis, paraflectors, ground plane and heated 
ground plane antennas. Please address Dept. El 5. 

SCALA RADIO COMPANY 
2814 19th Street • SAN FRANCISCO 10, CAL. 

Circle 115 on Inquiry Card 
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At No Increase In Price! 

Tantalum Capacitor 

Now, with 
ano st 
esp 

vibra Ion and 
new "PP" ais 
The Fanste 

turcs—outstam 
ved 

pI ralty a 
vi extremely high capacity ratings for its size. 

Get complete information today. Write for Bulletin 6.100 

more rugged nstru *o a 1 tie • uy designed 
ytehe iti, 

v F ste ) P Capacitor is 

lelik ci •try e e ep tona resistance to 
shock is required . a r e p 

w te r atF ie 
p D. 

reta a ts h per ormance 
stabi *ty, e • i e 
atio i 
.1 
oc*inin  s 

-------

RELIABILITY 

- -------- - 

fea-
rical leak-
estionable 

ace, and yet 

C39SA 

FANSTEEL METALLURGICAL CORPORATION North Chicago, Ill., U.S.A. 

New Tech Data 
(Continued from page 166) 

Selenium Cells 

A new 8-page catalog, "Selenium 
Photovoltaic Cells," describes a line 
of self generating photo cells. Over 
25 standard selenium cell types are 
described, with cell structure and op-
eration, and performance character-
istics. Bulletin PC-649A. International 
Rectifier Corp., El Segundo, Calif. 

Circle 251 on Inquiry Card 

Control Instruments 

Operation of the Level-Tek level 
detection and control system is 
described in the 4-page illustrated 
brochure from Aeronautical & In-
strument Div., Robertshaw-Fulton 
Controls Co., 401 Manchester Blvd., 
Anaheim, Calif. The device indicates 
and controls a predetermined level in 
liquids or solids. 

Circle 252 on Inquiry Card 

Insulation Checker 

One-page tech data sheet from Mid 
Eastern Electronics, Inc., 32 Com-
merce St., Springfield, N. J. describes 
the "Megatrometer," Model 710, that 
measures insulation resistance and 
capacitive leakage up to 5,000 million 
megohms. 

Circle 253 on Inquiry Card 

Tantalum Capacitors 

"What to Expect from Fansteel 
Tantalum Capacitors" is the title of 
a new 16-pager describing the capa-
bilities and limitations, tables, charts, 
and curves on miniature tantalum 
capacitors of the wet electrolytic type. 
Fansteel Metallurgical Corp., Dept. 
EIP, North Chicago, Ill. 

Circle 254 on Inquiry Card 

Wire and Cable 

"Turbo" wire and cable, manufac-
tured by the William Brand & Co., 
Inc., Willimantic, Conn. is described 
in a new 6-pager. Includes technical 
specs, dimensions and military specs 
on hook-up wires, rubber insulated 
wires, coaxial cables, aircraft wire 
and cable. 

Circle 255 on Inquiry Card 

Pressure Transducers 

Series P2-1200 to P2-1400 series of 
de pressure transducers, for tele-
metering, data systems and static 
stands applications is described in a 
4-page bulletin from Wiancko Engi-
neering Co., Pasadena, Calif. 

Circle 256 on Inquiry Card 

Electronic Kits 

Two electronic analog computers, a 
wide line of test equipment, and hi-fi 
and amateur radio gear—all in kit 
form—are described in a new 24-page 
catalog from Heath Co., Benton Har-
bor, Mich. The economy priced analog 
computer is a new feature. 

Circle 257 on Inquiry Card 
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Connectors 

New 12-page, illustrated technical 
catalog gives specifications, outline 
drawings and general information on 
the Series 250 line of miniature rec-
tangular power connectors. The se-
ries is available in a variety of con-
tacts, from 7 to 104, with optional 
polarizing screwlocks, aluminum 
hoods and protective shells. DeJur-
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Circle 258 on Inquiry Card 

Waveguide-Coax Adapter 

One-page data sheet from Tamar 
Electronics Inc., 1805 Colorado Ave., 
Santa Monica, Calif., describes a 
waveguide-to-coaxial cable adapter 
for the frequency range of 2350-3600 
MC. Power handling capability is 500 
watts, VSWR-1.2 to 1.0 maximum. 

Circle 259 on Inquiry Card 

NAECON 
(Continued from page 112) 

ence. The forum this year will be 
chairmanned by Dr. John P. Hagen, 
chief of the Vanguard Division of 
the National Aeronautics and Space 
Agency. 

Attendees will also hear several 
addresses at non-technical sessions 
which should prove highly educa-
tional and entertaining. Dr. Ernst 
Weber, President of Polytechnic 
Institute of Brooklyn and new pres-
ident of the Institute of Radio En-
gineers will address the Welcoming 
Luncheon on Monday, May 4. On 
Tuesday May 5th a noted top mili-
tary speaker will address the Fel-
lows' Luncheon. This luncheon is 
given in honor of the Fellows of 
the IRE who may be present. The 
NAECON Banquet scheduled for 
Tuesday evening will have as prin-
ciple speaker, Mr. James Fain, Edi-
tor of the Dayton Daily News and 
who is also associated with the Cox 
Newspapers, Inc., of Dayton and 
Atlanta. At this banquet the pro-
fessional group on Aeronautical 
and Navigational Electronics of 
the IRE will present pioneer 
awards to Mr. Henri Busignies, 
President of ITT Laboratories, 
Nutley, N. J., and Mr. Francis 
Moseley, President of the Moseley 
Company, Pasadena, Calif., for 
their pioneer efforts in development 
of automatic direction finding 
equipment. 

The NAECON Ball following the 

(Continued on page 172) 

"For two good reasons— 
built-in quality plus 
proven reliability!" 

He knows from experience, as do thousands of other 
engineers, that all Fansteel Selenium Rectifiers perform 

with complete satisfaction. He knows that this perform-

ance record is due to the built-in quality — the use of 
heavier cell plates, all with rounded corners to insure 

complete paint coverage — heavy duty contactor plate; 

— and that all Fansteel Rectifiers are 100% inspected to 

insure mechanical and electrical soundness. 
And he knows too that Fansteel has the most complete 

line, including High Temperature Rectifiers which will 
deliver full-rated power at ambient temperatures up to 

100°C with no clerating; up to 150°C with slight derating. 

W•ite. for 

Bulletins 6A00 and 6.401 

RELIA LITT 

FANSTEEL METALLURGICAL CORPORAT ON North Chicago, Ill., U.S.A. 
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NAECON 
(Continued from page 171) 

banquet will feature two bands for 

continuous dancing pleasure. 

On Wednesday, May 6, the Pro-

fessional Group for Aeronautical 

and Navigational Electronics of 

the IRE will sponsor the luncheon 

at which Dr. George Haller, vice-
president of General Electric, man-

ager of the Defense Products Di-

vision, and Chairman of this pro-

fessional group will speak on the 

subject of "The Defense Business." 

TECHNICAL PROGRAM 
1959 NATIONAL 
AERONAUTICAL 

ELECTRONICS CONFERENCE 
DAYTON, OHIO 

Monday Morning—May 4, 1959 
Sessions: 9:00-12:00 

SYSTEM DESIGN, PREDICTION, 
EVALUATION AND TEST 

Moderator: Ludlow B. Hallman 
Wright Air Development Center 
Biltmore Hotel—English Room 

"Systems Engineering in Communications 
Systems," R. Filipowski, Westinghouse 
Electric Corp. 

"Quality Control Influence Toward Reliable 
System Design," F. Burns and R. H. John-
son, Westinghouse Electric Corp. 

"Check List for Design and Development of 
Flight Control Systems," Ray Duethman, 
Minneapolis-Honeywell Regulator Co. 

"Logical Event and Time Period Testing as 
Applied to Automatic Test Equipment," 
Melvin P. Siedband, Westinghouse Elec-
tric Corp. 

"Operational Reliability of Radars in a 
Countermeasures Environment," Richard 
W. Hanford, Missouri Research Labs, Inc. 

"The Dynamic Analysis Technique and Fa-
cilities for Evaluation of Advanced Recon-
naissance Systems," James C. Haley, 
WADC, 

ELECTRONIC SYSTEMS FOR 
AIR WEAPONS CONTROL 

Moderator: Dr. George L. Haller 
General Electric Company 

Biltmore Hotel—Jr. Ballroom 

"Integrated Systems for Aero-Space De-
fense," Col. Wilfred H. Tetley, Air De-
fense Systems Integration Division, USAF. 

"Omega VLF Navigation System," John L. 
Loeb, Bureau of Ships, Navy Dept. 

"Matching the Man System and the Elec-
tronic System in Design and Operations," 
Lounor F. Carter, System Development 
Corp. 

"Army Anti-Air Weapons Coordination," 
John J. Kelleher, Office of the Chief Sig-
nal Officer, U. S. Army. 

"The Role of Electronics in Improved Air 
Space Management," Lt, Col, Carl B. 
Fisher, Federal Aviation Agency. 

SCIMITAR 
ANTENNAS 

350-12000 MACS 

These extremely broadbanded antennas 

(with exceptionally low VSWR character-

istics), are representative of TAMAR's 

numerous operational transmission line 

system components. 

SPEC. SHEETS AVAILABLE UPON REQUEST 

-««1111111111.-
TAMAR ELECTRONICS, INC. 
1805 COLORADO AVE. • SANTA MONICA, CALIF. 

Circle 113 on Inquiry Card 

"Air Weapons Control System," James K. 
Chapman, General Electric Co. 

MILITARY SYSTEMS MANAGEMENT 
Moderator: Norman L. Winter 

Sperry Gyroscope Co. 
Biltmore Hotel—Main Ballroom 

"Military Systems Management," Maj. Gen-
eral V. R. Haugen, Director of Systems 
Management, USAF. 

"Programming Technical Development to 
Advance Weapon Systems," Maj. Gen. 
M. C. Demler, Director Research and De-
velopment, USAF. 

"Weapon System Project Management," 
Dr. Henry M. Watts, The Martin Co. 

"R.C.A. BMEWS System Management," R. 
H. Baker, Radio Corp. of America. 

"B-52 Weapon System Management," J. J. 
Clark, Boeing Airplane Co. 

"Profile of a Systems Manager," J. K. Rec-
ords, General Electric Co. 

ELECTRONIC SYSTEMS AND 
SPACE FLIGHT 

Moderator: Dr. Irvin Travis 
Burroughs Corporation 

Pick-Miami Hotel—Aviation Room 

"Altitude Reference Device for Space Ve-
hicles," P. E. Kendall and R. E. Stalcup, 
ITT Laboratories. 

"A Long Range Tracking System for Space 
Vehicles," Maurice Franco and Peter F. 
Paul, Radio Corporation of America. 

"High Power Beacon for Earth Satellites and 
Long Range Missiles," G. Bouchard, 
Stromberg-Carlson Company. 

"Search Theory Applied to Astronautical 
Vehicle Detection Systems," Norman S. 
Potter, W. L. Maxson Corporation. 

1E> 4C:b 

Siiillillbe ed, W „ 

The lightest, fastest, 
most reliable way to 

SECURE WIRES & WIRE BUNDLES ! 
Made from high strength DuPont Zytel, compact Dakota 
fastening devices provide positive holding power under 
extreme loading and shock. Unaffected by vibration. Com-

prehensive range of sizes and accessories. 

If you're not acquainted with advanced Dakota securing 

products, write today for complete details! State applica-
tion for engineering recommendations. 

* A TRADEMARK OF DAKOTA ENGINEERING, INC. 

DAKOTA ENGINEERING, INC. 
4317 SEPULVEDA BLVD. • CULVER CITY, CALIFORNIA 
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"Space Vehicle Applications of Self-Con-
tained Doppler Radar," Martin Y. Silber-
berg and James P. Campbell, General 
Precision Laboratory. 

WORLD-WIDE COMMUNICATION 
SYSTEMS 

Moderator: Col. W. S. Heavner 
Detachment #1, Hq. ARDC 

Pick-Miami Hotel, Empire Room 

"Space Communications," Dr. P. A. Cas-
truccio, Westinghouse Electric Corpora-
tion. 

"Passive Reflection and Scatter Media for 
Satellite Communications," H. F. Meyer, 
Ramo-Wooldridge. 

"An Active Communications Satelite," John 
K. Webb, General Electric Company. 

"The Advantages of Digital Techniques for 
Communications in the Space Age," Dr. 
Jona Cohn, Motor°lo, Incorporated. 

"The Increasing Significance of Message 
Switching," C. R. Fisher, Stromberg-Carl-
son Company. 

"Recent Developments and Applications of 
Kineplex," R. R. Mosier and M. L DoeIs, 
Collins Radio Company. 

"Comparison of Different Transmission Tech-
niques for Long-Range Communication 
Systems," W. E. Morrow, Jr., Lincoln 
Laboratory, MIT. 

RELIABILITY 

Moderator: R. J. Framme 
Wright Development Center 
Pick-Miami Hotel—Sky Terrace 

"On the Reliability of Large Electronic Sys-
tems," Peter R. Dax, Westinghouse Elec-
tric Corp. 

"A Dynamic Failure Analysis System," S. J. 
Bailer and M. Schinagel, General Elec-
tric Co. 

"Designing Reliability into a Solid State 
Switching System." Sherman B. Weiner, 
Stromberg-Carlson Co. 

"Response of Electronic Equipment to Ran-
dom and Sinusoidal Vibration Excitation," 
J. Earl Foster, Collins Radio Co. 

"An Automatic Test System for the Volscon 
Air "raffic Control Central," R. Balmut, 
Crosley Division, AVCO Manufacturing 
Corp. 

"Protection of Airborne Transistorized 
Equipment Against Voltage Transients," 
Melvin W. Coguelin, Collins Radio Co. 

Monday Afternoon—May 4, 1959 
Sessions: 2:00-5:00 

ELECTRONIC TUBES 

Moderator: William C. Brown 
Raytheon Manufacturing Company 

Biltmore Hotel—English Room 

"High Powered Beam Tetrode Amplifier for 
Pulsed Service," S. G. McNees and L. G. 
Sutton, Radio Corp. of America. 

"A New Reliable, Low-Noise, Ceramic, UHF 
Triode," L. P. Debacker and J. J. Thomp-
son, Radio Corp. of America. 

"Reflex and Low-Power Amplifier Klystrons 
for Microwave Applications," M. J. Bowen 
and R. W. Haegele, Eifel-McCullough, 
Inc. 

"A New 5 Inch Display Storage Tube and 
Its Applications," N. W. Patrick, Radio 
Corp. of America. 

"Rugged Gap-Tuned Reflex Klystrons," M. 
W. Barylski, L. H. Sandstrom and J. H. 
Walters, Sperry Electronic Tube Division. 

"Voltage Tunable Magnetron Packages," 
Dr. M. Weinstein, General Electric Co. 

(Continued on page 174) 

Microwave Component News 

from f SYLVANIA 

2.0 

1.5 

I.0 

5.5 

5.0 

4.5 

Microwave Diodes 
withstand I50°C 

NOISE RATIO (times) 

500 HOURS 1000 

Average Storage Life At 150°C 11N23C) 

Sylvania develops new fabrication techniques 
that bring standard microwave diode heat 

capabilities up to 150 C at no increase in cost 

Now, microwave design engineers can get the high temper-
ature advantages of specialized premium diodes without 
any of the cost or delivery disadvantages, by specifying 
Sylvania microwave diodes. Through improved processing 
techniques and high-temperature bonding agents, Sylvania 

has succeeded in raising the temperature capabilities of its 
S and X-Band microwave diode lines by 60°C! 

For the design engineer, these new diodes can result in 
substantial reductions in air cooling equipment require-
ments and associated cabling. They also open new design 
possibilities in commercial applications where ruggedness 
and price can be controlling factors. 

Contact your Sylvania representative now for full par-
ticulars on these new Sylvania microwave diodes or write 
the factory directly at the address below. 

Sylvania high temperature microwave diodes 

Micro-Min 
Diodes 

Forward-Reverse 
& Matched Pairs 

Double Ended 
Diodes 

1N830 (D4050) 1N21B 1N23B 1N416B 1N415B 

1N831 (D4064) 1N21C 1N23C 1N416C 1N415C 

1 N832 (D4065) 1N21D 1N23D 1N416D 1N415D 

1 N833 (D4063) 1N21E 1N23E 1N416E 1N415E 

v SYLVANIA 
Subsidiary of GENERAL 

GENERAL TELEPHONE & ELECTRONICS era 
SYSTOA 

Sylvania Electric Products Inc. 

Semiconductor Division 
100 Sylvan Rd., Woburn, Mass. 
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Burroughs 
NUMERICAL 

READOUT TUBE 

NIXIE® 

lowest power 
any 

electronic 
readout 

ALL ELECTRONIC IN LINE READOUT 

CONTAINING TEN DIGITS "0" THRU "9" 

MINIATURE STANDARD I  

0.2 watts 0.4 watts 

SUPER 1 

0.5 watts 

NIXIE TUBE EXCLUSIVE 
FEATURES: 

• ALL ELECTRONIC 

• LOWEST COST 

• LIGHTEST WEIGHT 

• MOST READABLE FOR 

NUMBER SIZE 

• SMALLEST VOLUME ANY 

NUMBER SIZE 

• MAXIMUM TEMPERATURE, 

SHOCK AND VIBRATION 

SPECS 

—asmomm. 
ELECTRONIC CONTRIBUTION 

Burroughs Corporation 

ELECTRONIC TUBE DIVISI 

Plainfield, New Jerser 
 -71M 
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Monday Afternoon—May 4, 1959 
Sessions: 2:00-3:30 

PANEL: ELECTRONIC SYSTEMS FOR AIR 
WEAPONS CONTROL 

Biltmore Hotel—Jr. Ballroom 

Moderator: Dr. George L. Haller, Panel 
Members: Col. W. H. Tetley, John L. Loeb, 
L. F. Carter, J. J. Kelleher, Lt. Col. C. B. 

Fisher, J. K. Chapman. 

PANEL: MILITARY SYSTEMS 

MANAGEMENT 

Biltmore Hotel—Main Ballroom 

Moderator: Norman L. Winter, Panel Mem-
bers: Maj. Gen. V. R. Haugen, Maj. Gen. 
M. C. Demler, Dr. H. M. Watts, R. H. 

Baker, J. J. Clark, J. K. Records. 

PANEL: ELECTRONIC SYSTEMS AND 
SPACE FLIGHT 

Pick-Miami Hotel—Aviation Room 

Moderator: Dr. Irvin Travis, Panel Members: 
P. E. Kendall, R. E. Stalcup, M. Franco, P. 
F. Paul, G. Bouchard, N. S. Potter, N. Y. 

Sillberberg, J. P. Campbell. 

Monday Afternoon—May 4, 1959, continued 
Sessions: 2:00-3:30 

PANEL: WORLD-WIDE 

COMMUNICATION SYSTEMS 

Pick-Miami Hotel—Empire Room 

Moderator: Col. W. S. Heavner, Panel 
Members: Dr. P. A. Castrucci°, H. F. Meyer, 
J. K. Webb, C. R. Fisher, R. R. Mosier, M. 

L. DoeIs, W. E. Morrow, Jr. 

Monday Afternoon—May 4, 1959 
Sessions: 3:45-5:00 

TELEMETERING AND DATA 
TRANSMISSION 

Moderator: Joseph General, Hq. Air 
Research and Development Command 

Pick-Miami Hotel—Empire Room 

"A Pulse Position Telemetry System," Lloyd 
Weisman and Erwin S. Teltscher, Ford 
Instrument Co. 

"The Use of the Tuned Discriminator in 
Tracking a Doppler Navigation Radar 
Spectrum," Edwin M. Stryker, Jr., Collins 
Radio Corp. 

"The Auto and Cross Correlation Functions 
of Elementary Waveforms," E. Muehldorf, 
J. Hatcher and G. K. McAuliffe, West-
inghouse Electric Corp. 

Tuesday Morning—May 5, 1959 
Sessions: 9:00-12:00 

AIR SAFETY 

Moderator: Donald S. King 
Federal Aviation Agency 

Biltmore Hotel—Main Ballroom 

"Determination of Navigational Accuracy 
by Aircraft Tracking," Lloyd E. Walling-
ford, Federal Aviation Agency. 

"The Airport Surface Detection Equipment 
Program," J. S. Turner, Federal Aviation 
Agency. 

"Technical Aspects of the Peripheral Com-
munications System of the FAA," P. R. 
Colby, Federal Aviation Agency. 

"Electronic Scan on Teletypewriter System," 
Louis P. Davis, Federal Aviation Agency. 

"Weather and Air Safety," N. A. Lieurance, 
Federal Aviation Agency. 

"International Short Distance Navigation— 
After the ICAO February Meeting," 
Henry I. Metz, Federal Aviation Agency. 

"Proximity Warning Equipment," John N. 
Byrne, Charles Roudenbush and Sidney 
Kelly, Motorola, Incorporated. 

COMPONENTS I 

Moderator: H. L. Holley 
Radioplane Div., Northrop 
Biltmore Hotel—Jr. Ballroom 

"High Reliability Electro-Magnetic Relay 
Design," Leon J. Stratis, Wright Air De-
velopment Center. 

"General Principles of Precision Crystal 
Design and Specification," John Deinin-
ger, Motorola, Incorporated. 

"Application of Variable Capacitance Di-
odes as Components in Electronic Sys-
tems," W. E. Danielson, Bell Telephone 
Laboratories. 

-A Transistorized Log Video Amplifier," F. 
J. Muller and V. V. Milukas, Airborne In-
struments Laboratory. 

"A High-Frequency NPN Silicon Transistor," 
F. Katnack and W. Bosenberg, Radio Cor-
poration of America. 

"Low - Temperature Coefficient Ultrasonic 
Delay Lines," W. H. Jenkins, Corning 
Gloss Works. 

THERMAL DESIGN 

Moderator: Walter Robinson 
Consulting Engineer 

Biltmore Hotel—English Room 

"A Note Concerning the Effects of Altitude 
and Package Compactness on the In-
ternal Temperatures in Un -Sealed Elec-
tronic Packages," Dr. M. Mark, M. E. 
Stephenson, and D. R. Fairbanks. Ray-
theon Manufacturing Co. 

"A Preliminary Study of Pulsing Coolant 
Flow Applied to Electronic Equipments," 
A. H. Schroeder and W. V. White, Col-
lins Radio Co. 

"Peltier Thermostating for Increased Reli-
ability," E. L. Armi and C. G. Kirk-
patrick, Collins Radio Co. 

"Auxiliary Cooling of Electronic Equipment 
by Evaporation for High Temperature 
Environments," W. Stubstad and C. Tous-
saint, Collins Radio Co. 

"A Flexible Container for Evaporative and 
Liquid Cooled Electronic Equipment," Dr. 
M. Mark and C. E. Goltsos, Raytheon 
Manufacturing Co. 

NAVIGATION 

Moderator: Vernon I. Weihe 
General Precision Equipment Corporation 

Pick-Miami Hotel—Empire Room 

"An Astro Digital Doppler Speedometer," 
John Abate, Astronautics Laboratory, 
Kearfott Co. 

"A Coherent High Performance FMCW 
Doppler Radar Navigation System," Paul 
G. Wulfsberg, Collins Radio Co. 

"A Low Frequency Navigation System with 
a Simple Airborne Display," James Kirch, 
Motorola, Inc. 

"Helicopter Electronic Landing Path Equip-
ment," Jesse R. Kays, Aeron Wallace and 
Charles Schmidt, W. L. Maxson Corp. 

"A Navigation Computer for Antisubmarine 
Warfare," George E. Iddings and Wil-
liam Zdon, Sperry Gyroscope Co. 

"A High Accuracy Data Package for Navi-
gation Systems," B. J. Clayton, Convair, 
Fort Worth. 

(Continued on page 176) 
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NO OTHER COUNTERS PROVIDE 

DIRECTLY 

TEN INDIVIDUAL OUTPUTS 4 

MULTIPLE \ EMOTE 

VARIABLE COUNT oo : co :oo 

0 0 ULTRA LONG LIFE IN-LINE READOUT 

Burroughs Visual and Electronic Error Free Decade Counters are 
based on the unique properties of the Beam Switching Tube 
wherein a single cathode controls an electron beam to 10 out-
puts. In contrast to other types of counters, the Beam Switching 

Tube output is directly capable of driving an in-line indicator 
such as the Nixiee Tube. This complete line of seven counter 
types is designed for maximum reliability while providing ad-
vanced electrical characteristics not readily obtainable with 

DC 1066 

other components. Such features include: 
• Ultra reliable operations at one megacycle and over 
• Electronic resetting in less than 1 microsecond 
• Electrical output in each of its 10 positions 
• Provisions for BOTH LOCAL AND REMOTE INDICATORS 
• Extreme noise insensitivity 
• Minimum components and power consumption 
Write for eight pages of circuit information — Bul. 826A. 

DC 105, DC 106A DC 130 — Mil Spec Counter 

ANOTHER ELECTRONIC c O N B U B Y 

Burroughs Corporation 
RI ION   

tion 
ELECTRONIC TUBE 

Plainfield, New Jersey 

DIVISION 
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Choose the best 
pilot light for 
your application! 

Immediately available for 
original equipment or 
in-the-field replacement! 
Choose your panel indicators from 
Johnson's "preferred" line. This group 
contains over 47 separate assemblies 
carefully selected from Johnson's stand-
ard line by many of the nation's top 
design and development personnel. 
Available in a wide variety of types, 
these "preferred" units are immediately 
available at parts distributors through-
out the country, for original equipment 
or in-the-field replacement. Write for 
your free copy of Johnson's newest pilot 
light specification catalog—see how easy 
it is to select the right pilot light ... fast! 
Available types include: continuous indica-
tion neon types; models for high and low 
voltage incandescent bulbs; standard or 
wide angle glass and lucite jewels in clear, 
red, green, amber, blue or opal. Specials, 
including those meeting military specifica-
tions are also available in quantities. 

OTHER COMPONENTS—In addition to the 
complete line of pilot lights described above, 
E. F. Johnson Co. also manufactures Air 
Variable Capacitors, Plugs and Jacks, 
Knobs and Dials, Tube Sockets, Inductors 
and Insulators. For complete specifications 
on all Johnson electronic components, write 
for your copy of our newest components 
catalog. 

KItip a 

Write today for our newest 
Pilot Light Catalog 750a—also 
our latest components catalog. 

E. F. JOHNSON CO. 

2020 Second Aye.S.W. • Waseca, minoesota 

Circle 120 on Inquiry Card 
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CIRCUITS 

Moderator: Dr. A. M. Skellett 
Tung-Sol Electric Company 

Pick-Miami Hotel—Sky Terrance 

"The Micro-Module Design Concept," J. P. 
Gilmore, Radio Corp. of America. 

"Frequency Compensation of Gyro Refer-
ence Systems," James G. Nelson, Min-
neapolis-Honeywell Regulator Co. 

"A Traveling-Wave-Tube Amplifier Chain— 
An Aid to Reliable Communications in 
Aircraft Service," H. J. Wolkenstein, 
Radio Corp. of America. 

"The Parametron as a Logic Element," C. 
A. Jorgensen, Stromberg-Carlson Co. 

"Design of a Transistorized Airborne Equip-
ment Using Computer Techniques," Mar-
tin Cooper, Motorola, Inc. 

"Noise Characteristics of Low-Level Tran-
sistor Amplifier," G. A. Klingler, Wright 
Air Development Center. 

Tuesday Afternoon—May 5, 1959-2:00-5:00 
Forum: Patterson High School Auditorium, 

118 East First Street 

MANAGEMENT OF ELECTRONIC 
SYSTEMS IN THE SPACE AGE 

Moderator: Dr. John P. Hagen, NASA 

Wednesday Morning—May 6, 1959 
Sessions: 9:00-12:00 

IMPACT OF ELECTRONIC ENVIRON-
MENT ON AIRBORNE WEAPONS 

Moderator: R. J. Nordlund 
Wright Air Development Center 
Biltmore Hotel—Main Ballroom 

"An/Arc-62 Design Concepts to Meet 
Stringent Airborne Weapon System Re-
quirements," D. H. Westwood, Radio 
Corp. of America. 

"Problems on Bomb-Nov Equipment Design 
for Aircraft," Clinton Grace, Interna-
tional Business Machines Corp. 

"Use of Inertial Techniques for Airborne 
Equipment," John Moore, North American 
Aviation, Inc. 

"Nature of Air Force Electronic Environ-
ments," William J. Sen, Air Research and 
Development Command. 

"Missile Guidance Systems," Dr. S. W. Her-
wald, Westinghouse Electric Corp. 

SYSTEM FLEXIBILITY THROUGH 
MODULAR DESIGN 

Moderator: W. Melnick 
Wright Air Development Center 
Biltmore Hotel—Jr. Ballroom 

"Uniform Design Criteria — A Philosophy 
Toward Achieving System Flexibility," 
John Whitman, Wright Air Development 
Center. 

"Effect of Modularization on Electronic Sys-
tems Design," G. C. Schutz and Paul 
Sondeen, Bendix Systems Div. 

"Marriage of Modules to Flight Vehicles," 
B. E. Winfree, North American Aviation, 
Inc. 

"Modularized Electronic Hardware Consid-
eration," Andrew Nolbandian, North 
American Aviation, Inc. 

"Ground System Flexibility with Functional 
Modules," Kenneth Porter, Motorola, Inc. 

OPERATIONS RESEARCH IN 
ELECTRONIC SYSTEM DESIGN 

Moderator: Dr. Max Astrachan 
U. S. Air Force Institute of Technology 

Biltmore Hotel—English Room 

"Avoiding Dynamic Obsolescence in System 
Planning," Dr. R. C. Raymond, Tempo, 
General Electric Co. 

"Operations Research in Air Defense Sys-
tems," M. E. Hawley, Radio Corp. of 
America. 

-Operations Research of the Effectiveness 
of Orbital Electronic Systems," Edward 
Ostroff, The Martin Co. 

"The Advantages of Functional Packaging 
of Electronic Equipment," E. H. Sharkey, 
The Rand Corp. 

"Operations Research in Design of Com-
munications Systems," Roman Krzyczkow-
ski, Westinghouse Electronic Corp. 

CIVIL AVIONIC SYSTEM DESIGN 

Moderator: William T. Carnes, Jr. 
Aeronautical Radio, Incorporated 
Pick-Miami Hotel—Empire Room 

"Message Composing Equipment," Dr. Gene 
M. Amdahl, Aeronutronic Systems, Inc. 

"An L-Band Air Traffic Control Trans-
ponder," C. D. Fidde and J. B. Majerus, 
Collins Radio Co. 

"The Application of Self-Contained Naviga-
tion Equipment to Air Traffic Control," 
Walter R. Fried, General Precision Labo-
ratory, Inc. 

"Design Considerations for a Doppler Navi-
gation Computer," H. I. Walker and E. 
R. Hattendorf, Collins Radio Co. 

"Automatic Communication System for Air 
Traffic Control," D. T. Gross and R. E. 
Davis, Radio Corp. of America. 

"Infielder —A Novel Ranging System," 
Stanley I. Kramer, Fairchild Astrionics 
Div., Fairchild Engine and Airplane Corp. 

COMPUTERS 

Moderator: Dr. C. Ross 
National Security Agency 

Pick-Miami Hotel—Aviation Room 

"The Logic Unit Board," Theodore A. Co-
nant and Wayne L. Walters, General 
Mills, Inc. 

"Flight Plan Computer for the Volscan Air 
Traffic Control Central," T. A. Kessis and 
C. A. Tulloh, Crosby Division, AVCO 
Manufacturing Corp. 

"A Central Analog to Digital Converter," 
Kurt Men and Stanley Oken, Ford In-
strument Co. 

"Circuit Reliability Life Test Planning and 
Data Reduction Methods for a Digital 
Computer," E. A. Reeve and P. L. Mag-
nani, International Business Machines 
Corp. 

"Equipment for Evaluating Contact Noise 
in Brush Encoders," C. C. Packard, Inter-
national Business Machines Corp. 

"A Small Special Purpose Digital Computer 
for Process Control Applications," Ray-
mond Stuart-Williams, I. L. Wieselman 
and David J. P. Byrd, Telemeter Mag-
netics, Inc. 

ANTENNAS 

Moderator: Dr. Paul Mayes 
University of Illinois 

Pick-Miami Hotel—Sky Terrace 

"The Effective Noise Temperature of An-
tennas," D. C. Hogg and W. W. Mum-
ford, Bell Telephone Laboratories. 

"Polarization Control with Oppositely 
Sensed Circularly Polarized Antenna," S. 
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R. Jones, MeIpar, Inc., and Edwin M. 
Turner, Wright Air Development Center. 

"A Circularly Polarized Slot Antenna," E. 
J. Wilkinson and K. W. Rau, Sylvania 
Electronic Systems. 

"Liaison Antenna and Automatic Coupler 
for Army Aircraft," L. P. Reiche, Stanford 
Research Institute. 

"Inflatable Antenna for the Space Age." 
S. H. Sau'son and C. N. Gosnell, West-
inghouse Electric Corp. 

"Recent Developments in Spiral Antennas," 
John D. Dyson, University of Illinois. 

Wednesday Afternoon—May 6, 1959 
Sessions: 2:00-3:30 

PANEL: IMPACT OF ELECTRIC 
ENVIRONMENT ON AIRBORNE 

WEAPONS 

Biltmore Hotel—Main Ballroom 
Moderator: R. J. Nordlund 

Panel Members: D. H. Westwood, Clinton 
Grace, John Moore, William J. Sen, 

Dr. S. W. Herwald 

PANEL: SYSTEM FLEXIBILITY THROUGH 
MODULAR DESIGN 

Biltmore Hotel—Jr. Ballroom 

Moderator: W. Melnick; Panel Members: 
G. C. Schutz, P. Sondeen, B. E. Winfree, 

Andrew Nalbandian, Kenneth Porter. 

PANEL: OPERATIONS RESEARCH IN 
ELECTRONIC SYSTEM DESIGN 

Biltmore Hotel—English Room 

Moderator: Dr. Max Astrachan; Panel 
Members: Dr. R. C. Raymond, M. E. 

Hawley, Edward Ostroff, E. H. 
Sharkey, Roman Krzyczkowski 

Sessions: 2:00-5:00 

MAINTAINABILITY 

Moderator: H. D. Voegtlen 
Reliability Research Projects Section 

Radio Corporation of America 
Pick-Miami Hotel—Empire Room 

"Maintenance—Key to Useability," David 
Brown Dobson, Radio Corp. of America. 

"A Study Involving the Collection and 
Analysis of Maintainability Data," R. M. 
Lewis, International Business Machines 
Corp. 

"Factors Affecting Two Fundamental Deci-
sions in Planning the Maintainability of a 
Complex Electronic System," Dr. M. J. 
Marcus, International Business Machines 
Corp. 

"Automatic Testing—A Realistic Approach," 
John M. Laskey, Radio Corp. of America. 

"A New Approach to the Doppler Radar 
Test Problem," Donald H. Meyer, Collins 
Radio Co. 

"The RADC Engineering Laboratory's Pro-
gram on Maintainability," I/Lt. Kenneth 
J. Crain, Rome Air Development Center. 

RADAR 

Moderator: Prof. J. Francis Reinties 
Massachusetts Institute of Technology 

Pick-Miami Hotel—Aviation Room 

"The 'See' System for Radar Augmenta-
tion," Henry E. Prew, Sperry Gyroscope 
Company. 

"Broadband High Gain Transistorized i-f 
Amplifiers with Reduced Gain vs. Tern-

(Continued on page /79) 

for 
accurate 
measurement of 
impedance in rigid 

and flexible coaxial 
transmission lines. 

FEATURES: 

• Rated residual 
VSWR under 1.01 

• Rated error in 
detected signal 
under 1.005 

• Available in 
20, 40, 60, 80, 
and 130 inch 
lengths. 

Write for 
Bulletin E-958D 

The outer conductor of the Type 1026 Slotted 
Lines is made of two substantial aluminum castings, 
carefully machined and dowelled together. with the 
important surfaces finished by a hand scraping opera-
tion. The inner conductor is ground to a close tolerance, 
supported by compensated dielectric pins, and longitu-
dinally positioned by a compensated dielectric anchor 
at the feed end. 

AMCI Tapered Reducers, Instrument Loads, and 
Impedance Standard Lines are available for use with 
the Type 1026 Slotted Lines in making measurements 
of a wide range of rigid and flexible coaxial lines. 

ANTENNA SYSTEMS - COMPON 

m>, ALFOR 
Circle 121 on Inquiry Card 

NTS - AIR NAVIGATION AIDS - INSTRUMENT, 

turnii: (.0. In, 
AllANT.0 •VF 1105101,1 MASS 

W ire drawn to your specifi-

cations (down to .00025") in 

base and precious metals in 

alloys . . . supplied bare, en-

ameled, ceramic insulated for 

use at 1000° F., or electro-

plated . . . to close tolerances. 

Our research and development 

staff is available to solve YOUR 

wire problems. 

Write for data on your specific needs. 

AL SECON METALS CORP. sEcoN 
Intervale St., White Plains, 

Wilde Plains 9-4757 

Circle 122 on Inquiry Card 

!New Raytheon 5-watt 

TWTA designed for 

microwave relay links 

The QK-542 TWTA is a permanent-
magnet focused CW tube, with 
nominal saturated power output of 
5 watts, operating in the 5,900 to 
7,400 Mc frequency range. High 
amplification over a wide range of 

power levels results in small-signal 
gain of up to 35 db. To simplify 
replacement, the tube plugs into a 
waveguide coupler package which 
accommodates UG 344/U wave-
guide-type flanges. When used with 
coaxial output coupler, tube covers 
4,000 to 8,000 Mc range. 

You can obtain detailed application 
information and special develop-
ment services by contacting: Micro-
wave and Power Tube Division, 
Raytheon Manufacturing Company, 
Waltham 54, Mass. 

RAYTHEON 

A leader in creative 

microwave technology 

Circle 123 on Inquiry Card 
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This busy metropolitan area is the 
termination of over 1000 miles of 
microwave systems, providing relia-
ble communications across town and 
country for the Western Union Tele-
graph Company. ANDREW'S experience 
in research, development and manu-
facturing is the reason why the de-
pendable performance of an ANDREW 
PS8-37, eight-foot Parabolic antenna 
was selected for this installation. 

Circle No. 100 on inquiry Cord 

Proved 

Performance 

for 

Cross Country 

Microwave 

All ANDREW parabolic antennas 

conform to the newly proposed 
RETMA-FCC standards governing 
radiation patterns and side lobes, and 
they are guaranteed to give specified 
pattern and VSWR in your micro-
wave system. 

From a selection of over thirty 
stocked parabolic antennas, you can 
choose the type and size that will give 
optimum system performance with 

absolute mechanical and electrical 
reliability. 
Microwave engineers have found 
ANDREW a valuable partner in plan-
ning their communication systems. A 
parabolic antenna computer for 
calculating system performance is 
available to you upon request. Write 
today for information and expert ad-
vice relative to your microwave an-
tenna system requirements. 

4 

ANTENNAS • ANTENNA SYSTEMS 

TRANSMISSION LINES 

CORPORATION 363 EAST 7STH STREET • CHICAGO 19 

OFFI CES: NEW YORK • BOS TON • LOS AN GELES • TOR ONT O 



simple . . . versatile 
. . . low priced 

new rapid tests 
of SSB 
transmissions 
with ONE compact 
multi-purpose 
spectrum aroyzer 

Now, in one convenient package, all 
the equipment you need to set up, 
adjust monitor, trouble-shoot SSB and 
AM transmissions! 

• Sensitive spectrum analyzer with pre-
set sweep widths of 150, 500, 2000, 
10,000 and 30,000 cps with automatic 
optimum resolution 

• Continuously variable sweep width up 
to 100 kc 

• 

• 60 cps hum sidehands measurable to 
—60 db 

• Stable tuning head with 2 mc to 40 
mc range with direct reading dial 

• Two-tone generator with separate 
audio oscillators with independent fre-
quency and amplitude controls. Out-
put 2 volts max, per tone into 600 ohm 
load 

• Internal calibrating and self checking 
circuitry 

60 db dynamic range 

SEE THE SSB-3 AND OTHER l'ANORAMIC IN-
STRUMENTS IN ACTION AT 

Booth No. 11A 
1959 National Telemetering Conference Ex-
psition, Cosmopolitan Hotel, Denver, May 25-27 

Ask for new Catalog Digesf and the 
Panoramic Analyzer 

PANORAMIC 
Go 

RADIO PRODUCTS. INC. 

540 So. So. Fulton Ave. — Mt. Vernon, N. Y. 
OWens 9-4600 

Cables: Panoramic, Mt. Vernon, N. Y. State 

Circle 139 on Inquiry Card 
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perature Variations," Grover Kennet, Mo-
torola, Incorporated. 

"Application of Frequency Modulation 
Techniques to Doppler Radar Sensors," 
Robert D. Tollefson, Collins Radio Corn-
pony. 

"New Precision in Doppler Cycle Counting," 
Bernhard E. Keiser, Missouri Research 
Laboratories, Incorporated. 

"Micro-Wave Radar Relay," E. K. Peterson, 
Motorola, Incorporated. 

"A Combined Display of Radar and ATC 
Data," Robert Sorenson, CAA and J. E. 
Lethin, Airborne Instruments Laboratory. 

COMPONENTS II 

Moderator: R. E. Long 
Wright Air Development Center 

Biltmore Hotel—Sky Terrace 

"A Stable C. W. Source at C-Band—The 
SOC-I 50," C. M. Garretson, Sperry Gyro-
scope Company. 

"A New Backward Wave Oscillator for the 
4 to 5 Millimeter Region," J. A. Noland 
and L. D. Cohen, Sylvania Research 
Laboratories. 

"A Ruggedized Coupled-Cavity Tunable 
Magnetron for Airborne Service," V. J. 
Stein and T. J. Kelly, Radio Corporation 
of America. 

"A Quasi-Logarithmic Counter," A. Boecker, 
Airborne Instruments Laboratory. 

"A 10 Megacycle Transistorized Binary 
Counter," A. Basil, Airborne Instruments 
Laboratory. 

"Features of Two Novel Band-Pass Filter 
Types," S. H. Klug and William J. Keane, 
Airborne Instruments Laboratory. 

Wednesday Afternoon, May 6, 1959 
Sessions: 3:45-5:00 

EXTREME ALTITUDE ENVIRONMENTS 

Arranged and Presented by the Institute of 
Aeronautical Sciences 

Moderator: J. R. Milliron 
Wright Air Development Center 
Biltmore Hotel—Jr. Ballroom 

"High Altitude Waveguide Development," 
H. Zucker and S. I. Cohn, Armour Re-
search Foundation, and J. I. Meulemans, 
Wright Air Development Center. 

"Microwave Tube Amplifiers for the Space 
Age," Robert Strauss, Sperry Electronic 
Tube Division. 

"An Inertial Guidance Technique Useable 
in Free Fall," M. Streicher, R. Zehr and 
R. Arthur, Bell Aircraft Corporation. 

"Vertical Sounding," Frank L. Adams, Bendix 
Aviation Corporation. 

SIMULATORS 

Moderator: Hans H. Giesecke 
Federal Aviation Agency 

Biltmore Hotel—English Room 

"Digital Simulation of an Air Traffic Con-
trol System," J. T. Harvey and J. E. 
Bybee, AVCO Manufacturing Corpora-
tion. 

"Evaluation of Electronics at Intense Sound 
Levels," R. W. Sevy, Wright Air Develop-
ment Center. 

"A Microwave Single Sideband Modulator 
Suitable for Doppler Simulation Signals," 
M. M. Zimet, Ford Instrument Company. 

HIGMENQUENCY 

HEATING 
UNITS 

lepel induction 
heating equipment represents 

the most advanced thought in 
the field of electronics . . . the most 

prac'ical and efficient source of heat developed 
for numerous industrial applications. 

You are invited to send samples of work with 
specifications. Our engineers will process and return 

the completed fob with full data and recommendations 
without cast or obligations 

FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 
A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifica-
tion or crystal growing is achieved by 
traversing a narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro-
duction purposes, Model HCP also pro. 
vides great flexibility for laboratory 
studies. 

Model HCP 

9 

reatidne 
• A smooth, positive mechanical 

drive system with continuously 
variable up, down and rota-
tional speeds, all independ• 
ently controlled. 

• An arrangement to rapidly 
center the process bar within 
a straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place-
ment of the quartz tube is ra-
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro-
cess bars. 

• Continuous water cooling for 
the outside of the quartz tube 
during operation. 

• Assembly and dis-assembly of 
this system including removal 
of the completed process bar 
is simple and rapid. 

Electronic Tube Generators from 1 kw to 100 kw, 
Spark Gap Converters from 2 kw to 30 kw. 

WRITE FOR THE NEW LEPEt CATALOG 

.1  • :Il • r All Lepel equipment,i, ,er 
, U1 . , I, taleq to comply woh ,the 

_—_—, , ..--,  

LEPEL HIGH FREQUENCY LABORATORIES, INC. 

55th STREET and 37th AVENUE, WOODSIDE 77, N. Y. 

Circle 140 on Inquiry Card 
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er 
secon 
counts ... 

... count 

THERMAL 
time delay 

RELAYS 

1111 

ACTUAL 
SIZE 

Hermetically Sealed 
Rugged—built to meet conditions of 

high altitude 
high vibration 
high temperature 
DIALCO RELAYS exhibit no resonance 
from 5 to 1,000 CPS at 10 G's; are 
not damaged by 50 G's shock; are 
fully compensated for temperatures 
from —65° C to ± 125° C. 
Available in delays from 1 to 300 
seconds; heater voltages up to 150 
V. interchangeable on DC or AC of 
any frequency with a power drain 
of 4 watts. SPST normally open or 
normally closed contacts are rated 
at 6 amps at 115 V. AC or 3 amps at 
28 V. DC resistive. 

1/32. 
n3/32. 

7,32 . 

Dialtron Corp., 203 Ho- r'ison Pl., Brooklyn 37, N. Y. 

SUB-MINIATURE 
Lightweight 
(3/4 oz.) 

Standard 7-pin 
plug-in or solder 
terminals with 
mounting flange 

E Send data on Thermal Time Delay Relays to: 

Nonne 

Position  

Company  

Address  

DIALTRON 
CORP 

203 Harrison Pl., Brooklyn 37, N. Y. 

HYacinth 7-7600 

Student Sets Own Pace 
With TV Tape System 
A television tape system for home 

and classroom that will permit 
greater personal instruction and let 
a student set his own educational 
pace is under research by the Radio 
Corporation of America. 
The compact "Hear-See" system, 

now in early development form at 
the RCA Laboratories, includes a 
magnetic tape player capable of re-
producing pictures as well as sound 
through a standard TV receiver. It 
also includes a recorder attachment 
which can pick up a program from 
a TV set, a closed-circuit system, 
or a studio. 
When the television tape system 

is available for classroom and 
household use, it will open the way 
for truly personal instruction in 
school and in the home. 

This will permit a student to se-
lect a rate of presentation—includ-
ing repetition—to correspond with 
his or her ability to master the sub-
ject. 

Traveling Symposium 
Will Air Spectrol Story 

Spectrol Electronics Corp., San 
Gabriel, Calif., has organized an 
engineering symposium outlining 
their approach to Electro-Mechani-
cal Assemblies and Solid State De-
vices as utilized in sub systems 
applications. 
The presentation consists of 

technical slides explaining solid 
state circuitry, sub systems de-
signs, and describing many ex-
amples of work being done in these 
fields. 
A completely operating Position 

Servo System powered by Transis-
torized Power Converters and Am-
plifiers will also be demonstrated. 

Spectrol is planning to tour 
the country visiting engineering 
groups composed of Design Engi-
neers, Project Engineers, Systems 
Engineers and Vendor Liaison En-
gineers. Meetings will last approx-
imately 45 minutes, then be open 
to a technical question and answer 
session. 
These presentations are being 

scheduled to begin July 1, 1959. 
Any engineer who wishes to at-

tend this technical presentation 
should contact his local Spectrol 
Engineering Representative or 
write Spectrol Electronics Corpo-
ration, 1704 S. Del Mar Avenue, 
San Gabriel, Calif., Attn.: Techni-
cal Information Dept. 

For free MAGNA-SEE 
brochure, write 

for fast, simple check-up of 

instrumentation recording equipment 

new Soundcraft MAGNA-SEE Kit 
makes magnetic tracks visible! 

Checks for: • Track placement 
• Head alignment • Pulse definition 

(size and width) 
• Drop-out areas and 
other trouble-spots 

Magna-See Kit 
contains: 1/2  pint 
Magna-See Solu-
tion • Plastic bath 
• Eye-piece magni-
fier • Pressure 
sensitive tape 
• 5 glass slides for 
permanent copies 
of tracks, and com-
plete instructions. 

REEVEsSOUNDCRAFT.Rp 
GREAT PASTURE ROAD, DANBURY, CONNECTICUT 

West Coast, 342 N. La Brea., Los Angeles 36, Calif. 
Canada: 700 Weston Road, Toronto 9, Ont. Canada 

Circle 132 on Inquiry Card 

How To Get Things Done 
Better And Faster 

BOARDMASTER VISUAL CONTROL 
Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 
Simple to operate — Type or Write on 
Cards, Snap in Grooves 
Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 
Made of Metal, Compact and Attractive. 
Over 350,000 in Use 

Pull price $4950 with cards 

FREE 
24-PAGE BOOKLET NO. 2-20 

Without Obligation 

Write for Your Copy Today 

GRAPHIC SYSTEMS 
55 West 42nd Street • New York 36. N.Y. 
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Survey Microwave And 
End Equipment Mfrs. 
The Electronics Division, Busi-

ness and Defense Services Admin-
istration, U. S. Dept. of Com-
merce, is surveying electronic end 
equipment and microwave compo-
nent manufacturers for informa-
tion essential to defense mobiliza-
tion planning. 

Schedules for the two surveys 
are now being mailed out to ap-
proximately 550 electronic end 
equipment and 150 microwave 
component firms. 

These surveys, authorized under 
the Defense Production Act, will 
require reports, by establishment, 
from manufacturers of selected 
electronic end equipment and mi-
crowave components on shipments, 
unfilled orders, inventories and re-
lated information which will pro-
vide the Government mobilization 
planning authorities with needed 
data t nobtainable from any other 
source. 

Individual company information 
will be protected against disclo-
sure of proprietary information, 
and in accordance with Federal 
security regulations. 

Uniform Specification 
Adopted for Drawings 
Adoption of a uniform specifica-

tion (MIL-D-70327), for the pro-
curement of engineering drawings 
and associated lists for use by the 
armed forces is announced today 
by DOD. 

This specification, developed 
jointly by DOD and industry, cul-
minates two years' work to achieve 
greater uniformity in technical and 
administrative practices connected 
with the preparation and use of 
engineering drawings. 
The uniform specification is a 

first step in a long-range program 
to establish a basis for interchange 
of costly engineering data among 
the military departments and their 
contractors. Interchange of draw-
ings would bolster economy and ef-
ficiency in drafting rooms of indus-
trial concerns by reducing the 
variety of requirements military 
contractors must now meet. This 
in turn will result in appreciable 
savings in engineering talent. 

Specifically the uniform specifi-
). cation will replace, in whole or in 

part, 158 specifications formerly 
used by the military departments 
to procure drawings. 

KELVIN TOROID INDUCTORS 
rapid delivery on prototype and production quantities 

High Q factors, excellent stability vs. temperature and 
current, and self-shielding effects are the main 

features of Kelvin toroid inductors wound on 
molybdenum permalloy dust cores. 

The coils are supplied to the exact inductance required at 
no extra charge. Standard inductance tolerance is ± 1%. 

Available in three forms: 
UNCASED, with protective wax coating. 

HERMETICALLY SEALED in steel cases to MIL-T-27A specifications. 
ENCAPSULATED in hi-temp plastic to withstand extreme humidity 

and severe mechanical shock. 

Send for bulletin KT-I KELVIN 
ELECTRIC COMPANY 

5907 Noble Ave., Van Nuys, Calif. • STanley 3-2666 • STate 2-6662 
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ALSO MANUFACTURERS OF: 
LOW CURRENT 
POWER SUPPLIES 
2 KVDC-30 KVDC 

METALLIZED 
PAPER & MYLAR -, 

CAPACITORS 

Film Capacitors, Inc. 
34CA) PARK AVENUE • NEW YORK 56, N. Y. 

Circle 135 on Inquiry Card 

send for this 

FREE 
EICO 
Electronics 
Catalog 

C 
••••E la 

410! 

you save 50% on Top-Qualify 
Test Instruments 

Hi -Fi • Ham Gear 

KITS AND WIRED 
for professional and home use 

TEST INSTRUMENTS 
battery eliminators 
battery testers 
bridges 
decade boxes 
electronic switch 
flyback tester 
oscilloscopes 
probes 
signal and 

sweep generators 
tube testers 
transistor tester 
vacuum tube 

voltmeters 
volt-ohm-

milliammeters 
LIFETIME service and calabration guarantee. 
IN STOCK at your neighborhood EICO dealer. 

Send now for FREE catalog EIN-5 

Hl•Fi 
stereo and monaural 
tuners 
preamplifiers 
power amplifiers 
integrated amplifiers 
speaker systems 

HAM GEAR 
cw transmitter 
modulator-driver 
grid dip meter 

OVER 1 MILLION 
EICO instruments In 
use throughout 
the world. 

L7e/coz;„ 33-00 N. Blvd., L. I. C. 1, N. Y. 

. . . praised by the experts 
  as BEST BUYS IN ELECTRONIC 

01959 IlLCIROMIC 114.1. CO.. 
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1) 

995A/4 $1350 

FOR NARROW-BAND F. M. • • • 

... Marconi designed this premium FM/AM gen-
erator with very high stability, calibrated f 
controls, 3 mod, frequencies and less than 25 
cps spurious FM. Range is 1.5 to 220Mc with-
out extra equipment. 

FM:  0-5, 0-15kc: also high dey. 
AM: ...0-50%, also simultaneous AM/FM. 
3f:  Calibrated, -±-1 to -±-40kc. 
Output:  0.1 to 100,0004V. 
Stability:  002% per 10 min. 

Write for 4 page brochure 

IVI AIRCC)11\11 
I NIS Ft Li xviENT. S 

Circle 137 on Inquiry Card 

111 CEDAR LANE • ENGLEWOOD, NEW JERSEY 

Just realized he's not 
going to receive the 
17th Annual Directory & 
All Reference Handbook 
issued in Jure, because 
he forgot to mail his 
ELECTRONIC INDUSTRIES 
subscription renewal form. 

Problem Clinic 
"High Wattage Coating" 

Editor, ELECTRONIC ImiusTams: 
Do you have any information as to 

a source for a thin material (perhaps 
a coating) which can reach a watt-
age of about 800 watts? 
We have a product in mind for use 

as a heater in the home using such 
material. 

Michael Lechner 
Oscillation Products Co. 
105 Joanne Terrace 
Garfield, New Jersey 

"Air-Whistle Generator" 

Editor, ELECTRONIC INDUSTRIES: 
I'd like to contact the company or 

companies manufacturing audio 
equipment to frighten birds. I'd also 
like the address of the company 
manufacturing a multi-whistle air jet 
generator. 

Wm. R. Klemme, 
516 Lyon, 
Des Moines 16, Iowa 

IPC Officers 
Are Reelected 
W. J. McGinley, Pres. of Methode 

Manufacturing Corp., was re-
elected to serve his second term as 
President of the Institute of 
Printed Circuits. Also re-elected to 
office during IPC's second annual 
meeting in New York was R. L. 
Swiggett, Vice president of Photo-
circuits Corp. Swiggett will serve 
the IPC as Treasurer in 1959. 
New officers and directors elected 

at IPC's second annual meeting in-
clude R. G. Zens, Vice President 
of Printed Electronics Corporation, 
elected IPC Vice President. Direc-
tors of the Institute for 1959 in-
clude K. W. Clayton, Tingstol Com-
pany; R. C. Rennie, Bureau of 
Engraving, Inc.; P. P. Pellegrino, 
Photo Color Process Corporation; 
and Charles Sabel, Precision Cir-
cuits, Inc. 

Make British Tubes Here 
Gem Mill, Oldham, Lancs.—Klystrons 
designed by Ferranti Ltd., will be 
manufactured in the U. S. under an 
agreement between Ferranti and Ray-
theon Corp., Ltd., Boston, Mass. 
The agreement covers two tubes to 

be used in American Military equip-
ment. One is an oscillator rated at 15 
watts. The other is an amplifier, 2 kw 
at 10,000 mc. The tubes are used in 
Doppler radar systems. 
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hDirect 

iew 

Storage 

-rubes 

DO IT THE 

AVAILABLE 114 WIDE RANGE OF SIZES 
AND DEFLECTION MODES 

Du Mont DVST cathode-ray tubes offer the distinct 

advantage of display retention far beyond the capa-

bilities of usual phosphor persistence, plus the added 

feature of erasing all or part of presentation. This is 

the modern display method, adding virtually all the 

advantages of other types of display to the exclusive, 

inherent advantages of CRT display. 

Write for details... 

11 

DU MONT now makes available the most com-
plete capabilities and production models in DVST 
cathode-ray tubes. From 4" to 21" in screen di-
ameter incorporating both electrostatic and elec-
tromagnetic deflection. A type and size for every 

application ... 

INDUSTRIAL TUB 
New Jerse , U.S.A. 

.Y. 
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TRIMPOT® Industry News 
subminiature 

potentiometers 
in hundreds 
of variations 
available 

from stock! 
I.  

1. :au If 

military and commercial units 

WITH THESE TERMINALS 

Insulated stranded leads 

I (/ 
Solder lugs 

I I I 
Printed circuit pins 

o o 
Bare wires 

IN THESE TYPES 
High temperature 

Humidity-proof 

Dual output 

High resistance 

Panel mounted 

Subminiature size 

plus many others 

WITH THESE RESISTANCE 
ELEMENTS 

t011.9» 
Wirewound Resiston* Carbon 

This is the world's largest selection 
of leadscrew actuated potentiometers — 
500,000 available from leading electron-
ics distributors across the nation. 
Trimpot offers reliable performance 
... multi-turn adjustment for precision 
settings ... self-locking shaft for sta-
bility. They're so small 12 to 17 units 
can be mounted in a square inch of 
panel space! Specify Trimpot ... manu-
factured only by Bourns. Write for new 
brochure and list of distributors. 

/Et CD 13 I. iNT 

Laboratories, Inc. 
P.O. Box 2112E 

Riverside, California 
Plants: Riverside, California 

and Ames, Iowa 

*Trademark 

,Exclusive manufacturers of TRIMPOreo & 
IM IT R . Pioneers in potentiometer transdu-

cers for position, pressure and acceleration. 

Circle 130 on Inquiry Card 

Melvin L. Doelz has been named 
Vice President, Western Div., of Col-
lins Radio Co. 

Thompson Ramo Woolridge Inc. has 
named four new Vice Presidents: 
Pierce C. Angell, Robert E. Cum-
mings, William M. Jones, Karl L. 
Kahlert. 

John L. Pfeffer has been elected 
President of the National Association 
of Relay Manufacturers. 

Charles E. Perkins has been pro-
moted to Chief, Puerto Rican Liaison, 
at Philips Control Corp. 

Rene D. Wasserman, President of 
Eutectic Welding Alloys Corp., has 
been appointed Welding Industry 
Chairman of the United States Com-
mittee for the United Nations. 

Roy Olerud has been appointed 
Sales Administrator of the ITT Com-
ponents Div. of International Tele-
phone & Telegraph Corp. 

F. William Monge has been ap-
pointed Plant Manager at Farnsworth 
Electronics-Pacific Div., Inc., subsidi-
ary of ITT. 

H. E. Ruehlemann has been pro-
moted to Vice President in Charge of 
Engineering and Research Develop-
ment at Elco Corp., Philadelphia. 

H. E. Ruehlemann F. J. Gaffney 

F. J. Gaffney has joined FXR, Inc., 
as Executive Vice President and Gen-
eral Manager. Mr. Gaffney was for-
merly with Teleregister Corp. and 
earlier General Manager of Polytech-
nic Research & Development Co. 

Dr. David A. Conrad, formerly of 
Bell Labs., has joined Hughes Air-
craft Co. as Head of the Analysis 
Group of the Engineering Laborato-
ries Servo-Mechanics Section. 

David B. Tolins moves up to the 
newly created position of Advertising 
and Sales Promotion Manager of the 
Semiconductor Div. at Sylvania Elec-
tric Products, Inc. 

Logan J. Hines has been appointed 
to the newly created position of West 
Coast Marketing Manager for defense 
products at the National Cash Regis-
ter Co., Electronics Div., Hawthorne, 
Calif. 

Kent J. Worthen fills the newly cre-
ated position of Manager of Product 
Planning for Point-to-Point Commu-
nication at GE's Communications 
Products Dept., Lynchburg, Va. 

K. L. Worthen D. R. Lea 

Donald R. Lea is the new Market-
ing Director of the Electronic Compo-
nents Div. of the Deutsch Co. 

Joseph B. Tate has been named 
Manager, Military Electronics Div. of 
Southwestern Industrial Electronics 
Co., Div. of Dresser Industries, Inc. 
Mr. Tate was formerly Manager of 
the Electronic and Ultrasonic Dept. 
at Curtiss-Wright Research Div. 

Robert F. Davis has been named 
Manager, Two-Way Radio Sales in 
the Midwest by Motorola. 

Don Rappaport has been promoted 
to Assistant Sales Manager at Alpha 
Wire Corp. 

Paul S. Goodwin has joined Ling 
Electronics, Inc., as Special Staff As-
sistant to Vice President and Chief 
Engineer, James A. Ross, and with 
duties as Senior Project Engineer for 
underwater sound systems. 

Rocco R. Reale has been promoted 
to Manufacturing Manager of the In-
dustrial Electronics Div., Allen B. 
DuMont Laboratories, Inc. 
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John W. McDonald has been elected 
President of Shielding Inc. Other 
changes: T. P. (Pat) Reath has been 
named Vice President in charge of 
Sales and Advertising, and David J. 
Shamp becomes Vice President for 
Engineering; William J. Ryan be-
comes General Manager and Agustus 
J. Dicciana, Chief Engineer. 

G. H. Cage J. W. McDonald 

George H. Gage leaves GE, Syra-
cuse, to become Manager of Product 
Planning for CBS-Hytron. 

Marvin I. Steinberg and Leonard 
J. Patterson have been named Execu-
tive Vice Presidents and members of 
the Board of Directors at Sensitive 
Research Instrument Corp., New Ro-
chelle, N. Y. 

Frank Grady has left the Semicon-
ductor Div. of Hughes Aircraft to 
head the Manufacturing Dept. at 
Fairchild Semiconductor Corp. Wil-
liam E. Conrad becomes Midwest Re-
gional Sales Manager for Fairchild. 

Charles Eisen, Treasurer of Polarad 
Electronics Corp., has been named a 
Vice President of the company. 

Jack Gasaway fills the newly cre-
ated post of Sales Manager of the 
Instrument Div. at American Elec-
tronics, Inc., Culver City, Calif 

O. J. Greenway I. Gasaway 

Oliver J. Greenway has been named 
General Manager of Communication 
Accessories Co., subsidiary of Collins 
Radio Co. 

Stanford B. Spracklen will head up 
the new Custom Products Dept. es-
tablished in the Scientific and Process 
Div. of Beckman Instruments, Inc. 

rriuA rl'l RESISTORS and RHEOSTATS 
Designed to MEET and EXCEED 

MIL Specifications 
TRU-OHM is your prima source for 
quality resistors and power rheo-
stats to meet your most intricate re-
quirement for civilian or military 
applications. A TRU-OHM represen-
tative is in your area to serve you. 

Find out why TRU-OHM is Amer-

ica's No. 1 Source for Wire-
wound Resistors and America's 

Fastest Growing Source for Power 
Rheostats . . . Your inquiry will 

receive immediate attention. 

leall Our latest catalog is 
available upon request 

lei 11,1k 

\MACKM. PRODUCTS 

General Offices: 

2800 N. MILWAUKEE AVE. 
CHICAGO. 18, ILL. 

FACTORY: 

Division of Model Engineering & Manufacturing, Inc. HUNTINGTON, INDIANA 

Circle 141 on Inquiry Card 

L'Ofe 
NOW... 

smaller than ever 
TYPE LK rectangular 

High Voltage 

CAPACITORS 
If you require a smaller capacitor with 
much longer life, find out about our Type LK. 
Designed for 4 times the life of MIL-C-25A 
with case sizes as much as 80% smaller. 

Other advantages include: 
• superior resistance 
• better power factor 
• withstands greater tetro 2 overloads 
• may b  

• voltage 5 0,0 ratings 
6  

For full details, write for Bulletin LK. 

FREE! Have you received our pocket size "Comparator" 
and "Conversion chart?" Write today! 

2620 N. Ciyhourn Chicago 14, Illinois  

INC' 

DI 8-3735 
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COMPUTER ENGINEERS 
HERE ARE THE TYPES OF ENGINEERS WE NEED: 

• SENIOR SYSTEMS ENGINEERS 

• SENIOR CIRCUIT DESIGNERS 

COMPUTER ENGINEERS: 
Senior Systems Engineers—Strong 
Theoretical and Design Knowl-
edge in Electronic Engineering, 
including familiarity with electro-
mechanical digital machines. 
Prefer experience with com-
mercial application of digital-
processing equipment, will 
consider scientific or defense ap-
plication. Operational experience 
a distinct asset. Advance degree 
desired. 
Your Work at NCR— analyze and 
direct product improvement of 
digital computers. 
Senior Circuit Designers— experi-
enced in the design, development 
and analysis of transistorized 
computer circuits, including ap-
plication of magnetic cores to 
high-speed memories. 

e SENIOR LOGICAL DESIGNERS 

• SENIOR ELECTRONIC DESIGN ENGINEERS 

Your Work at NCR—opportunities 
involving decision making con-
cerning reliability, cost and com-
ponent selection are offered. 
Senior Circuit ana Logical Designers 
—similar experience and duties 
as noted for Senior Circuit De-
signers plus evaluation and de-
bugging arithmetic and control 
areas of computer systems. 

DATA-PROCESSING ENGINEERS: 

Senior Electronic Design Engineers— 
experienced in the development 
of logical design using standard 
computer elements. 

Your Work at NCR — to evaluate 
and design transistorized circuits 
including voltage regulated power 
supplies and circuitry related to 
decimal to binary coding. 

THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, 01110 

ONE OF THE WORLD'S MOST SUCCESSFUL CORPORATIONS 

75 YEARS OF HELPING BUSINESS SAVE MONEY 

WHERE YOU WILL WORK • • • 

at NCR's NEW Engineering Re-
search Center, Dayton, Ohio. 
You'll be working under the most 
stimulating and advanced R and 
D facilities with broad creative 
freedom in the engineering field 
which is yours. 

HOW DO I APPLY? 
Simply send your résumé to: 
Mr. K. E. Ross, Professional 
Personnel Section E, The Na-
tional Cash Register Company, 
Dayton 9, Ohio. 

VERSATILE DATA PROCESSING 

ADDING MACHINES • CASH REGISTERS 

gi(COUNTING MACHINES • NCR PAPER 
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PROFESSIONAL 
OPPORTUNITIES 
Reporting late developments affecting the employment picture in the Electronic Industries 

Design Engineers • Development Engineers • Administrative Engineers • Engineering Writers 
Physicists • Mathematicians • Electronic Instructors • Field Engineers • Production Engineers 

NSF Increases Support to 
Scientific Publications 
Support of scientific publica-

tions and information services by 
the National Science Foundation 
as part of a st pped-up program 
under its Office of Science Infor-
mation Service totaled more than 
half a million dollars in 12 grants 
during the first quarter of 1959. 
The intensified program is de-

signed to assist scientific publica-
tions faced with difficult problems 
in making available to the scien-
tific community mounting quanti-
ties of newly produced research 
results. 

Support of this type by the 
Foundation during calendar year 
1958 totaled $1,032,994 in 51 
grants. Compared with the 1959 
first quarter figure of $527,803, 
eight grants totaling $109,300 
were made during the same quar-
ter of 1958. 

National Science Foundation 
grants assist publications during 
critical periods, encourage testing 
of experimental methods of speed-
ing valuable laboratory results 
into print, and develop new ways 
of helping scientists find what they 
need. Support also extends to 
strengthening data compilation 
centers, studies of existing bodies 
of knowledge to guide researchers, 
and other projects to enable scien-
tists to use existing but unan-
alyzed data. 

Missiles Benefit 
Medical Research 
The technique used to analyze 

the "heartbeat" radio signals from 
a missile in flight may map the way 
for the conquest of the nation's 
number one killer disease. 
Lockheed scientists—using sen-

sitive magnetic tape and high speed 
electronic computers—have helped 
develop a pioneering new weapon 
for the early detection of arterio-
sclerosis, hardening of the arteries. 

SAGE SENTRY 

High power FPS-6 height finding radar is 
used in combination with search radar to 
supply SAGE Sectors with information on 
approaching aircraft. Antenna measures 30 
ft. x 71/2  ft. 

The magnetic tape used in the 
new method records the heartbeat 
pulsations and blood vessel vibra-
tions of suspected arteriosclerosis 
victims via plastic cuffs on the 
wrists and ankles. 
A specially-modified technique 

converts the sounds on the tape into 
mathematical terms and then into 
points and lines on graphs through 
computers. These can be analyzed 
not only statistically but to an 
ultra-fine degree that could not be 
accomplished practically by tech-
nicians. 

13 New Occupations 
In Data-Processing Systems 
Thirteen new occupations result-

ing from the development and use 
of computers and other high speed 
data-processing equipment are de-
scribed in terms of duties per-
formed and qualification require-
ments in a pamphlet issued by the 
U. S. Dept. of Labor's Bureau of 
Employment Security. The title of 
the new publication is "Occupa-
tions in Electronic Data-Process-
ing Systems." 
The thirteen occupations de-

scribed are those considered to be 
the basic jobs presently concerned 
with the operation, maintenance, 
and supervision of electronic data-
processing systems. Job categories 
range from "coding clerk," with a 
minimum educational requirement 
of a high school diploma or its 
equivalent, to "computer analyst," 
requiring a college degree with em-
phasis on mathematics. 

Copies of this new publication 
may be obtained by writing to the 
Superintendent of Documents, 
U. S. Govt. Printing Office, Wash-
ington 25, D. C. The price is 25 
cents per copy. Only a limited 
number of copies are available. 

FOR MORE INFORMATION . . . 
on positions described in this 
sectipn fill out the convenient 
inquiry card. page 145. 

Government Conference On 
Several hundred Federal officials 

concerned with the staffing needs 
of the Nation's No. 1 employer of 
engineers and scientists—the Fed-
eral Government—met for an all-
agency Conference on Scientific 
Manpower in Washington on April 
28-29. The meeting was sponsored 
by the Civil Service Commission, 
with the Office of Naval Research 
acting as host agency. 

Prominent scientists from Gov-

Scientific Manpower 
ernment, industry, and universi-
ties discussed problems involved in 
recruiting and keeping high-quality 
personnel for engineering and sci-
entific programs in Federal labo-
ratories and installations through-
out the country. 

Keynote speaker at the dinner, 
Richard E. Hon er, Assistant Sec-
retary of the Air Force for Re-
search and Development, spoke on 
"Competition for Quality." 
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Sign of the 

Southern California and Arizona from 143 miles up, photo-
graphed from a Navy Viking 12 rocket, fired from White Sands, N.M. 
Dark patch at lower left is the Gulf of California. 
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times 
Going up ... and out into space ... this is one of the assign-
ments of engineers in the laboratories at Hughes. 

To meet the demands of the Space Age, a wide variety of 
new projects is being initiated. Here are just a few examples: 

Space Ferry Systems —To provide the initial apparatus 
for space station assembly. 

Communications Satellites—Unique packages for space 
satellite applications. 

ALIRBM —Air launched intermediate range ballistic 
missiles. 

Global Surveillance Satellite Systems —To keep the 
world under surveillance. 

Satellite Interception Systems—To destroy hostile 
satellites. 

Meteor Communications — Scattering electromagnetic 

Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in thefollowing areas: 

Field Engineering 
Communications 
Industrial Dynamics 
Digital Computers 
Microwave Engineering 
Semiconductors 

Systems Analysis 
Components Engineering 
Circuit Design 
Electron Tubes 
Industrial Systems 
Development Engineering 

Write in confidence, to Mr. R. A. Martin, 
Hughes General Offices, Bldg. 6-C3, Culver City, California. 

energy off meteors to establish long-range communications. 

Futuristic Instrumentation Displays—Instrumentation 
displays for satellites and hypersonic vehicles. 

Other Hughes activities are also participating in ad-
vanced Research and Development. Engineers at Hughes 
in Fullerton are developing new types of radar antennas 
which scan by electronic rather than mechanical means. 
Hughes Engineers in El Segundo develop test equipment 
which is as advanced as the equipment being tested. At 
Hughes Products, the commercial activity of Hughes, new 
ways have been found to cast silicon into desired configura-
tions... and storage tubes with 21" diameters have been 
developed. 

Today Hughes offers Engineers and Physicists the chance 
to work on stimulating projects in a wide variety of fields. 
Never have the opportunities been more promising! 

The West's leader in advanced ELECTRONICS 

HUGHES 

0 1959. HUGHES AIRCRAFT COMPANY 

HUGHES AIRCRAFT COMPANY 

Culver City, El Segundo, 
Fullerton and Los Angeles, California 
Tucson, Arizona 

Advanced Falcon guided missiles are manufactured by Maintaining liaison with Air Force Personnel and airframe 
the Hughes facility in Tucson... the largest electronics facility manufacturers, Hughes Field Engineers give instruction in 
in all of Arizona! the over-all systems operation of advanced Hughes equipment. 
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The Personal Side of 

More and more the factor that most influences whether 
an engineer gets into the upper salary brackets is simply: 

/s he willing to re-locate? One does not have to go far 
to hear about what moving does to your family, to the children, 

how it upsets your home life, 
and the psychological effects of "tearing up the roots." 

But too often we are hearing only from the disgruntled few. 
Here is how the "average" family takes to moving. 

T HE study on which this article is based was con-
ducted by Greyvan Lines, cross-country movers. 

It was designed to guide management personnel in 
handling the delicate job of moving their employees, 
to alert them to the problems that accompany mov-
ing and also to give them a glimpse of what other 
firms—their competitors among them—were doing 
for their employees. 
The first part of the article deals with what other 
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firms are doing. The answers are based on returns 
from 688 companies, a random sampling of the U. S. 
industries. 
The second part deals with the employee's reac-

tion to moving, the discomforts that his family ex-
perienced, and other aspects. 

First let's take a look at what the "average" firm 
sees as its responsibility to the employee being 
transferred to a new location. 

Fig. 1 (left): Increase in relocation of personnel, as indicated 
by long-distance hauling figures, in dollars, since 1945. 

Fig. 2 (below): The estimated continued increase in relocation 
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(00 
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II.4- 6.7% of the companies surveyed make up any loss on sale of house 

'Re-Locating' 

Moving household goods 

100% pay for moving 
92% pay for packing* 
83% pay for unpacking* 

57% pay for servicing appliances 

In moving to the new location 
92% pay the employee's transportation 
87% also pay transportation for his family 

Who makes the moving arrangements? 

31% leave this up to the employee 
64% company makes arrangements 

Is one individual or department responsible for ar-
ranging all details? 

55% say yes 
24% say no 
57% Traffic Department 
25% Personnel Department 

Do you encourage the employee to do some of the 

packing himself? 

22% say they do 
62% advise employee to leave all packing to 

movers 

When employee travels in own car-

22% pay actual expenses 
80% pay mileage: 
24% 7¢ per mile 
29% 8¢ per mile 
2% 9¢ per mile 
4% 10¢ per mile 

83% also pay for hotel and meals 

House-hunting trip to new city 

75% give employee time off for this purpose 
51% also pay wife's expenses on this trip 
20% pay wife's transportation only 
52% pay all expenses 
7% have an allowance 

• NOTE: This discrepancy is presumably due to some respondents 
not realizing that normally the packing charge also covers 
unpacking. 

100% pay for transfer of household goods 

93.3% pay family transportation costs 

60% pay for house-hunting trip 

.1- 13.3% lend funds toward purchase of new house 

.1- 20% pay closing costs 

100% allow time off for house-hunting, etc. 

93.3% pay temporary living expenses 

Fig. 3: What companies do to defray direct Cr indirect moving costs. 

When a married employee lives alone temporarily 
in the new city-
80% pay his actual living expenses 
10% pay a per diem allowance 
44% pay expenses of weekend visits home 
6% allow such trips every week 
7% allow such trips every two weeks 
2% allow such trips every three weeks 
4% allow such trips every month 
3% have other arrangements—usually based on 

distance 

When employee is unable to sell his home before 
moving-

7% take it off his hands 
19% lend him down payment on new home 
20% help him in some other way 

(Continued on following page) 

"ECONOMIC" 
MOTIVES 

total 82% 

IMMEDIATE 

RAISE or 

PROMOT•ON 
22.8% 

OPPOR-UNITY" i.e. anticipated 

ultimate promotion 
8°/ 40. 0 

"NECES!ARY" 

merely ti 

to keep 18.4°/0 
present !job 

All other 

reasons IN 18 and • 0 
rationalizations 

Fig. 4: Motives for 
moving as given by re-
spondents after trans-
fer. 
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'Re-locating' (Continued) 

When employee sells his home 

14% pay broker's commission 
8% pay legal closing costs 

When the employee has unusual living expenses, due 
to delay in getting in new home-
43% pay actual expenses 
4% pay a per diem allowance 

Rug and drape allowance 

18% pay such an allowance, usually related to 
salary 

Does a transfer by your company mean a salary in-
crease or promotion? 

60% say usually 
24% say sometimes 

14% say there is no connection 

Does your company have any program for helping 
transferred families get acquainted in new city? 

10% have an employee responsible for this duty 
10% ask a fellow employee to act informally 
6% have a social club for employees 
5% have other programs 

Does your company have any kind of manual or list-
ing of standard procedures and allowances? 

28% say they have 

The Employees' Side of Moving 
This part of the study is based on replies to ques-
tionnaires mailed to 893 families who were known 

Fig. 5: These are the primary reasons for hesitating to relocate. 

Concern about children's adjustment to new school: 

Geographic qualms, climate, 

size of city, etc.: 

Fear of loneliness, lack 

of friends: 

Finding new home: 

Financial: 

All others: 

9.3% 

9.1% 

18.3% 

18.2% 

31.5% 

to have been transferred to a different city more 
than eight months, and not more than eighteen 
months, before the survey was made. 

333 completed questionnaires were returned in form 
acceptable for tabulation. 

Some of the questions parallel questions in the Em-
ployer Survey and the answers in general offer sta-
tistical confirmation as to the present practices of 
industry. The Employee Survey, however, goes 
much further. It seeks to find out whether the em-
ployee feels present practices are adequate, and 
what else industry should do to make a transfer 
palatable. 

Note: Percentages are always in terms of the 
entire group, not of subdivisions. For instance, 
in the question, "Did you get a fair price for 
your house?"—the answers are in percentage of 
the entire group and not of those who owned 
and sold their own homes. Since people some-
times skipped certain questions, or gave quali-
fied answers, or gave more than one answer, the 
percentages often do not add up to 100%. 

Size of Family 

The 333 families reported a total of 340 boys and 346 
girls for an average family of 1.02 boys and 1.04 
girls. Less than 1% reported mothers-in-law or 
other relatives. 

Number of previous moves 

Most were experienced movers, reporting an aver-
age of: 
4.7 moves within the same city 
5.6 moves to a different city 

Time with Company 

Average time with present employer was 7.8 years. 
The longest 40 years. 

Nature of employment 

39% were in sales 
36% were in management 
25% were in engineering 
5% were in production 
Some thirty other occupations had less than 

mentions each. 
five 

Who initiated the move? 

31% said it was their own idea 
13.6% 68% said the move was at the employer's request 

What went with the transfer? 

51% said it involved promotion 
60% said higher salary 
64% said better opportunity 
Scattered reasons included: More attractive loca-

tion, better climate, opening new office, broader ex-
perience, "or else." 

(Continued on page 194) 
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Expanding the Frontiers of Space Technology 

(left)Navy Polaris AX-1 flight test vehicle 
at beginning of launch. Lockheed's Polaris fleet 
ballistic missile is more than a year ahead of 
original schedule. 

(below left) One of the Santa Cruz test stands with 
dynamic thrust mount to simulate night environment. 
Vibration oscillator functions during static firings. 

(below right) Large centrifuge for environmental 
testing has unique shaker attachment to provide 
vibration simultaneously with high G-loadings. 

TEST 

Testing is a vital part of every stage in the development of 
missile and space programs at Lockheed Missiles and Space 

Division. 
The Division maintains one of the most completely 

equipped missile and space test laboratories in the world. 
Equipment includes: altitude, temperature and humidity 
chambers; shaker and vibration systems; G-accelerators; and 
apparatus capable of performing chemical, metallurgical, 
plastic, heat transfer, hydraulic, pneumatic, shock, accelera-
tion, sinusoidal and random vibration, structural, electrical, 
and electronic tests. Static field testing; research and develop-
ment testing on controls; testing in ordnance and hydraulics 
and high-pressure gas and propulsion systems are conducted 
at the 4,000 acre, company-owned test base in the Ben 
Lomond mountains near Santa Cruz, California. 

Flight testing is conducted at Cape Canaveral, Florida; 
Alamogordo, New Mexico; and Vandenberg AFB near Santa 
Maria, California; in a unique manner. All components and 

sub-systems of a new project are initially tested on known-
performance, production missiles. Thus, when the final sys-
tem is ready for first flight, its individual components already 
have flight-tested reliability. This new concept of flight test-
ing is a major contribution and has enabled Lockheed to 
produce extremely complex missile systems in record time 
and at greatly reduced expense. 

Underwater launch tests—including studies of cavitation, 
wave simulation and skip motion— are carried on at the 
Sunnyvale facility and at the Navy test base on San Clemente 
Island. In addition, structural and other tests are performed 
at Hunter's Point Naval Shipyard, California. 

If you are experienced in any of the various phases of 
testing, we invite your inquiry. Positions also are available 
in physics, mathematics, chemistry, or one of the engineer-
ing sciences. Write: Research and Development Staff, Dept. 
E-48, 962 W. El Camino Real, Sunnyvale, California. U.S. 

Citizenship required. 

"The organization that contributed most in the past year to the advancement of the 
the art of missiles and astronautics." NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 

Lockheed MISSILES AND SPACE DIVISION 
Weapons Systems Manager for Navy POLARIS FBM; DISCOVERER 
SATELLITE; Army KINGFISHER; Air Force Q-5 and X-7. 

SUNNYVALE. PALO ALTO. VAN NUYS, SANTA CRUZ. SANTA MARIA. CALIFORNIA 
CAPE CANAVERAL, FLORIDA • ALAMOGORDO. NEW MEXICO • HAWAII 



'Re-locating' 

(Continued from page 192) 

How much advance notice was employee given? 

16% said less than one month 
21% said one month 
31% said one to three months 
17% said over three months 

The shortest period mentioned was one week; the 
longest a year. 

Was it enough time? 

77% said yes 
11% said no 

Did any members 
tions to moving? 

18% said yes 
79% said no 

of the family have serious objec-

Has your experience since moving 
shown that these objections were 
justified? 

10% said yes 
8% said no 

If transferred again, would you 
feel the same objections? 

9% said yes 
6% said no 

Housing 

Although the most serious dif-
ficulties disclosed by this survey 
had to do with selling the house, 
it is interesting to note that more 
of the families ended up as home 
owners in the new city than had 
owned their homes before moving. 

In the previous location-

55% owned their own homes 
20% rented houses 
25% rented apartments 

If you owned your own home, were 
you able to sell it before you 
moved at what you considered a 
fair price? 

34% said yes 
19% said no 

If you had difficulty selling, did 
your company help you in any 
way? 

5% said yes 
20% said no 

If you were renting, did you have 

Fig. 6: The results of what transferees themselves say about whether 
their original forebodings, or reasons for hesitation were borne out. 

76.2% of all fears & qualms proved baseless... 

4- 1 3.6% proved justified... 

I- 10.2% "Not Sure" 

any difficulty or expense in break-
ing your lease? 

6% said yes 
35% said no 

Did your company help you in any 
way? 

6% said yes 
15% said no 

In the present location-

66% own their own homes 
17% rent houses 
15% rent apartments 
22% reported difficulty in find-

ing satisfactory home 
44% had no difficulty 
30% were satisfied with the 

home they bought 
5% were not 

33% had to pay more than they 
received for their previous 
home 

9% did not 

How did they find these homes? 

39% found it through a realtor 
10% found it through an adver-

tisement 
10% found it through a friend 
5% found it by "just looking" 
2% had a home built 

Activities 

Several questions were designed 
to bring out the extent of family 
participation in church and other 
community activities in both the 
former and the present locations. 

Analysis of the answers shows 
that: 

44% are now more active in the 
community 

29% are now less active 
20% are about equally active 
30% are now more active in 

church 
21% are now less active in 

church 
49% are about equally active in 

church 

Community adjustment 

82% believe the present com-
munity is as friendly or 
more so than the old 

17% believe the present com-
munity is less friendly 
than the old 

80% report the family is as 
happy in the present com-
munity as in the old 

19% report the family is not as 
happy 

5% say their company had a 
program to help newcom-
ers get acquainted 

92% say there was no such pro-
gram 

41% say fellow employees made 
a special effort to 
help them get acquainted 

53% say there was no such 
effort 

What did they find most helpful 
in getting acquainted with neigh-

(Continued on page 196) 
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ENGINEERS 

Why engineering staff turnover 

at General Electric's 

Heavy Military Electronics Dept. 

is less than 31/2% 

A Success Story of 

Particular Interest 

To The Engineer 

Capable of More 

Creative Productivity 

There are many reasons for Heavy 

Military's remarkable turnover 
record. We believe that the pre-

ponderant factor is Heavy Mili-
tary's policy of advancement based 
solely on individual contributions. 

Where a man goes — how fast 

he goes—is not determined by arti-
ficial standards: degrees, "salary 

norms," age, seniority. Recognition and renumeration, under our 

Salary Administration Plan, increase directly with accomplishment. 

And there are two parallel paths of advancement: as specialist consult-
ant — or as manager-supervisor, with equal compensation and status. 

The result? Professional achievements that have steadily enlarged 
Heavy Military's responsibilities. This has meant a 5-fold growth 
of the professional staff; a 4-fold increase in number of engineering 

management and supervisory positions in just 4 years. 

Does this environment of vigorous accomplishment appeal to you? 

If so, look into Heavy Military's openings on long-range projects in 

all the areas listed to the right: 

Radiometry 

3-D Radar Systems 
Ultra-Range Radars 

Data Processing  

Sophisticated Display 
Digital Detector Trackers 
Integrated Air-Defense Environments 
Air-Space Management Systems 

Unconventional Communications Systems 

Synchronous and Scatter Systems 
Secure Communications 
High-Speed Data Links 
Space Communications 

Advanced Sonar Systems  

Long-Range Search Sonar 
Doppler Sonar 
Secure Underwater Communications 
Mine Warfare Sonar 

Your confidential resume will receive careful attention. 

Write to: M R. GEORGE B. CALLENDER, DIV. 44-ME 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL ELECTRIC 
COURT STREET, SYRACUSE, N. Y. 

A 4-year 
average  including 
transfers to other 
G-E components 
retirements. etc. 
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High level assignments in the design 
and development of system electronics 
are available for engineers in the 
following specialties: 

• ELECTRONIC AND FLIGHT DATA SYSTEMS AND 
CONTROLS A wide choice of opportu-
nities exists for creative research and 
development engineers having 
specialized experience with control 
devices such as transducers, flight 
data computers, Mach sensors, servo-
mechanisms and circuit and analog 
computer designs utilizing transistors, 
magnetic amplifiers and vacuum 
tubes. 
These positions require men capa-

ble of coordinating the design and 
development of complete electronic 
control and flight data systems for 
use in current and future high per-
formance aircraft and missiles. 

• SERVO-MECHANISMS AND ELECTRO-MAGNETICS 
Requires engineers with experience 
or academic training in the advanced 
design, development and application 

TIME GARA ETV 

41 
DIVISIONS 

AIRESEARCH MANUFACTURING, LOS ANGELES • AIRESEARCH MANUFACTURING PHOENIX 

AIRESEARCH INDUSTRIAL • ABRO ENGINEERING 

AIRSUPPLY • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 

of magnetic amplifiers, inductors and 
transformers. 

• FLIGHT INSTRUMENTS AND TRANSDUCERS 
DESIGN ANALYSIS: Requires engineers 
capable of performance analysis 
throughout preliminary design with 
ability to prepare and coordinate 
related proposals. 
DEVELOPMENT: Requires engineers 
skilled with the analysis and synthesis 
of dynamic systems including design 
of miniature mechanisms in which 
low friction, freedom from vibration 
effects and compensation of thermo 
expansion are important. 

• PROPOSAL AND ClUALTEST ENGINEER For 
specification review, proposal and 
qualtest analysis and report writing 
assignments. Three years electronic, 
electrical or mechanical experience is 
required. 

Forward resume to: 

Mr. G. D. Bradley 

COMPOMATION 

9851 SO. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

Re-locating 
(Continued from page 194) 

bors, stores, organizations and 
recreational facilities? 

39% mention church 
38% mention Welcome Wagon 
13% mention neighbors 
15% mention school 
15% mention children 
6% mention Newcomers Club 
6% mention charity drives 
5% mention PTA 
Other scattered mentions were: 

politics, civic organizations, 
YMCA and YWCA, Scouts. 

Schools 

One frequently-raised objection 
to moving is fear that the children 
will have trouble adjusting to the 
new school and making new 
friends. Here is what the survey 
showed: 

33% said the schools in the new 
community were better than 
in the old 

35% thought them about the same 
14% said the schools were not as 

good 
48% said the children had no dif-

ficulty in adjusting to the 
new school 

8% reported some such difficulty 
56% thought the children well ad-

justed now 
2% did not 
17% reported grades higher in 

new school 

33% reported grades about the 
same 

2% reported grades lower now 
65% said the children had made 

friends readily in the new 
community 

2% said they had not 

Many suggestions were offered 
as to how parents could best help 
the children in adjustment. The 
following are typical: 

Children adjust much easier 
than adults—no trouble at all 
with our children. May depend 
on age of children. 

Move into a neighborhood with 
children their own age. 

Encourage friends to come to 
your home. It is necessary for 
a mother to assist children in 

(Continued on page 198) 
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ENGINEERS 

BUILD 

BETTER 

CAREERS 

AT LINK 

AVIATION 

The materials with which an engineer constructs his future 
are the knowledge, skill, ingenuity, and energy he can apply to 

complex technical challenges. At Link, these challenges are 

numerous and interesting, and the rewards for accomplishment 

are tangible and prompt. 

That's why outstanding engineers find Link the place to build 

a successful, satisfying career. Achievement is recognized, 
salaries are high, benefit programs are generous, advanced-

study tuition is paid by Link and the working and living 

climate is ideal in upstate New York's year-'round vacationland. 

Opportunities exist for you at Link if your experience places 

you at an intermediate or senior level in any of these fields: 

• analog computers 

• optical systems 

• electronic packaging 

• radar simulators 

• digital computers 
• automatic checkout equipment 

If you want to build a better future for yourself and your 

family, look to Link for unmatched opportunity. The time is 

now! Get in touch today with Mr. A. D. Darrah 

Link Aviation, Inc., Binghamton, New York. 

LINK AVIATION, INC. 

A subsidiary of 
General Precision 
Equipment 
Corporation 

ELECTRICAL 
ENGINEERS' 
HANDBOOK 

LINK 
A 

GENERAL 
PRECISION 
COMPANY 
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ELECTRONIC ENGINEERS 

EP27 with the 
automated voice 
of command.... 

ANOTHER OF THE MANY ADVANCED PROJECTS 

ATTRACTING ENGINEERS TO GENERAL ELECTRIC'S 

LIGHT MILITARY ELECTRONICS DEPARTMENT 

Light Nhlitary is developing a new concept in Airborne Early 
\Yarning and Control which will provide protection for a mobile 
unit by detecting enemy aircraft at unprecedented ranges, track-
ing, adapting itself to changing combat situations, and trans-
mitting tactical data automatically to combat information centers. 
The system will match a 3-Dimensional radar with novel corre-
lation techniques and an automated data handling system which 
— for the first time — will practically eliminate Man from the 
control loop. 

AT LIGHT MILITARY CAREER OPPORTUNITY SPANS 
THE EM SPECTRUM—FROM AUDIO TO INFRARED 

Automated AEW is but one of the many advanced programs 
you will find at Light Military. Projects such as Polaris Fire 
Control and Guidance Computers, ICBM Atlas Guidance, Air-
borne ECM, and Airborne Navigation Systems offer creative 
engineers and scientists unmatched opportunities to apply imag-
inative and novel approaches toward resolving formidable engi-
neering problems. There are immediate openings in these areas: 

CIRCUIT DESIGN 

MICROWAVE DEVICES 

IF AMPLIFIERS 

RADAR RECEIVERS & 
TRANSMITTERS 

DISPLAY DEVICES & 
VIDEO INDICATORS 

SERVOMECHANISMS 

TRANSISTOR CIRCUITRY 

TRAVELLING WAVE TUBES 

AERODYNAMICS 

DATA PROCESSING & 
DIGITAL TECHNIQUES 

INFRARED 

VIBRATION & SHOCK 

Forward an outline of your experience or 
your resume in strict confidence to: Mr. \V. Gilmore, Dept. 24 ME 

L. is 1E .11C0 
11111 , 

LIGHT MILITARY ELECTRONICS DEPARTMENT 

GENERAL C ELECTRIC 
FRENCH ROAD, UTICA, NEW YORK 

Re-locating 
(Continued from page 196) 

locating friends by inquiring 
through neighbors. 

Love them more than ever—see 
that they become active in 
church and school affairs—and 
encourage them to bring home 
new friends they make. In other 
words—open house, open heart. 

Explain on children's level rea-
son for move and let them take 
an active part in moving plans. 

Leave them alone. 

Planning the Move 

44% report some one individual in 
the company was responsible 

54% say no 
31% were provided with a form 

telling what the company 
would do 

67% were not 
68% felt they were given all the 

help and information they 
needed 

27% felt they were not 
22% were left with doubts and 

unanswered questions, of 
which the following are 
typical: 

It was not clear as to what the 
company would pay toward 
moving expenses, or who should 
select the mover. 

A written form of costs covered 
would help, such as: Is there 
compensation for installation of 
appliances, overlap of rent, fee 
for various licenses in new state 
(car driver's, nurse's, etc.) 

Primarily what costs the com-
pany would pay and what they 
wouldn't. 

Didn't know what kind of living 
accommodations I could have 
while house-hunting in new lo-
cation or how often I could visit 
family in old location at com-
pany expense. 

We were in doubt as to how 
much expenses would be coy-

(Continued on page 200) 
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ANTENNA FOR ARMY 
HAWK RADAR SYSTEM 
Raytheon is prime contrac-
tor for both Army Hawk 
and Navy Sparrow IIL 

Excellence in Electronics 

MICROWAVE ENGINEERS 

ANTENNA • RF COMPONENTS 

... FOR RAYTHEON'S LONG-RANGE PROGRAM 

OF ADVANCED MISSILE DEVELOPMENT 

Engineers and physical scientists interested in professional association 

with a future in the challenging areas of microwave development and 

design should consider Raytheon's advantages. 

Senior and intermediate engineers with BS or advanced degrees and 

appropriate experience are needed for microwave equipment and com-

ponent development and design of the most advanced types. 

• Antenna (ground, airborne and missile application). 

• RF Components (strip-line, broadbanding techniques; high-power 

components, filters, rotary joints, mixers). 

You and your family will enjoy the advantages of living in the Boston 

metropolitan area. Modern benefits. 

Please send complete resume to William F. O'Melia, Raytheon Manufac-

turing Company, Missile Systems Division, Bedford, Massachusetts. 

MISSILE SYSTEMS 
DIVISION 

ELECTRONIC INDUSTRIES • May 1959 Circle 505 on "Opportunities" Inquiry Card 199 



Re-locating 
(Continued from page 198) 

ered by the company (personal 
expenses). 

Procedure as to billing moving 

charges. Company responsi-

bility so far as paying tempo-
rary living costs. 

Details of moving — insurance 

fees whether I could select a 

mover, how mover is paid, what 

employer would pay, etc. 

No real understanding of what 

exactly I was authorized in ex-
penses. I submitted what I con-

sidered it cost me and company 
reimbursed me. 

Who pays for what? 

Question of expenses and who 

paid motel bill and food bills 

before family could be moved. 

Expenses Paid By the Company 

Percentages show the instances 

in which the company actually 

paid these items. Presumably 

many more of the companies 
would have paid such items as 

storage, broker's fee, etc., if it 
had been necessary. 

100% paid for moving 

89% paid for packing 

35% paid for storage in transit 

68% paid for a preliminary visit 

to find a home in the new 
locality 

15% paid broker's commission on 

sale of former home 

6% paid loss on sale of home 

14% paid legal costs on sale of 
horn e 

40% paid extraordinary living 
costs during moving 

90% paid rent on temporary 

housing 

7% paid a rug and drape allow-
ance 

15% paid other expenses 

The average total cost paid by 

the company was $1,197.26. The 

highest cost paid by the company 

on one moving was $7,350.00. 

Many employees also reported 

(Continued on page 202) 

Circle 506 on "Opportunities" 
Inquiry Card 

Fellow Engineers and Scientists: 

My company has asked me to tell you of the unusual opportunities in 
operations research at System Development Corporation. These range 
from positions for engineers and scientists who would like to develop 
their skills working in a team under an experienced leader to opportunities 
for those who are looking for positions of leadership. I hope that the 
following account of our work will lead you to inquire for further information. 

Briefly, SDC's business is automated decision-making systems. More 
fully, we develop large scale, computer-based information processing 
systems in which the computer is used as an on-line, centralized control 
element for a system operating in real-time. At this stage of the art these 
systems are semi-automatic, the man-machine type in which man shares 
the repetitive control function with the computer. Our work is concept-
oriented, rather than hardware-oriented, and deals with problems of over-all 
system design, data processing development, and man-machine 
system training. 

The most fully developed large-scale semi-automatic system is the 
SAGE (Semi-Automatic Ground Environment) Air Defense System. We 

have a major responsibility in the development of SAGE. Our experience 

and unique team skills have led to diversification of our activities; we now 
have important contracts for other major military and government systems 
vital to our country. The demand for our services is reflected in our growth 
from 70 to more than 2,700 employees since 1955, and the intriguing 

possibilities of automated decision-making are only beginning to be realized. 

In this brief message, I can only suggest the variety of operations 
research problems at SDC. Perhaps the most important point is that this 

variety is limited only by the imagination and initiative of our scientists. 

Some examples of areas of work are: (1) allocation of decision-making 
functions between man and machine for optimal system performance; 

(2) measures of system capacity and system performance; (3) exploration 
and evaluation of design changes by operational gaming; (4) quality control 
and testing of operational computer programs; (5) allocation of computer 
capacity among several system functions; (6) scheduling and costing of 
production of operational computer programs; (7) optimal assignment of 
mixed weapons to targets. 

SDC recognizes the importance of a well planned research program for 

the vitality and future of the company, and we are carefully organized to 
carry out such a program. The following are some areas our operations 
research people are involved in: (1) simulation and operational gaming 

techniques in problems of control systems; (2) information retrieval and 
theory of information processing; (3) medical data processing; (4) universal 
language for computer programming; (5) logistics. We have unusual 

facilities for research at SDC—these include one of the largest computer 
facilities in the world and outstanding simulation laboratories. 

We have given considerable thought to organizing the activities at SDC to 
provide for professional development and self-expression. Operations 
research professionals are carefully assigned so that their individual 
talents are matched with company needs. These assignments are reviewed 
regularly to make sure that developing talents are directed into new 

company opportunities. We regard the publication of research articles and 
participation in professional societies as activities important to the 
company. We encourage new ideas and provide the time and means to 
explore them. 

SDC is one of the leaders in a field which will have a remarkable 

technological and scientific development. It is a new and vigorous company 
with a bright future. I encourage you to join us. 

Please write Mr. R. W. Frost at the address below if you wish to pursue 
this invitation, e/. 

e;t44(..its.Z.. 



William Karush 

Assistant Director for Research 
Operations and Management Research 
System Development Corporation 



FOCAL POINT 
FOR 

CAREERS IN 
SYSTEMS 

RING NGINE 
General Electric's New 
Defense Systems Dept. 

From many diverse disciplines in 
engineering and the sciences, ca-
pable men are coming together to 
form the nucleus of the new De-
fense Systems Department — an 
organization devoted exclusively 
to conceiving, integrating and 
managing prime defense pro-
grams, such as: 

and other highly 
classified systems which 
cannot be listed here. 

Whether you are a systems engi-
neer now or not, the inauguration 
of this new department presents 
a rare opportunity for bringing 
your own career into sharp focus 
in systems engineering. 

Immediate assignments in 

SYSTEMS PROGRAM MANAGEMENT 
WEAPONS ANALYSIS 

WEAPONS SYSTEMS INTEGRATION 
ELECTRONICS • DYNAMICS 
COMPUTER LOGICAL DESIGN 

PRELIMINARY DESIGN 
APPLIED MATHEMATICS 

ADVANCED SYSTEMS DEVELOPMENT 
SYSTEMS EVALUATION 

THEORETICAL AERODYNAMICS 
Please direct your inquiry 
in strictest confidence to 
Mr. E. A. Smith, Dept. 5D. 
  »»)))) 

DSD 

DEFENSE SYSTEMS DEPARTMENT 
A Deportment of the Defense Electronics Div. 

GENERAL ELECTRIC 
300 South Geddes Street 
Syracuse, New York 

Re-locating 
(Continued from page 200) 

additional costs paid by them-
selves. The average was $748.18 
and the highest $6,555.00. 

84% feel that their company 
paid a fair share of the moving 
cost. 
13% thought the company had 

been less than fair. 

However, a number of both yes 
and no answers were qualified by 
some such remarks as these: 

Yes, but there are always many 
small hidden expenses. Would 
like to see us get an extra 
month's salary with each pro-
motional move. 

At the time we did, but since 
have checked with other couples 
transferred by various com-
panies and think now we could 
have had more help. 

No—they should make an allow-
ance for rugs, drapes, cleaning, 

etc. They should allow us to 
buy a home and take it off our 
hands when transferred, or 
make up any losses, or they 
should maintain houses to rent 
at reasonable rents. 

No—in view of the fact that our 
move was made for the conveni-
ence of the company, I feel they 
should have seen to it that we 
were reimbursed for out-of-
pocket expenses, in necessary 
purchases for curtains, drapes, 
etc. Many of these items that 
were useable in old home are of 
no value here. 

Future Transfers 

55% expect to be transferred 
again 

28% do not 
67% are willing to make another 

move though some of these 
qualify their willingness 
with remarks like this: 

Since the last move put us 
behind $500.00—plus a 
higher mortgage payment on 
the house—it would have to 
be a very inviting proposi-
tion. 

AN IA penetrates important 

ENGINEERs new areas which will keeR___ 
you ahead of the field 

Fast-moving, new developments in semiconductor devices — many of them the 
work of Sylvania Semiconductor Division scientists and engineers—have created 
a stimulating climate which will keep you substantially ahead of the field. 
Vital new areas are now being probed where your abilities and talents can play 
an important part — with commensurate rewards and recognition for you. 

SEMICONDUCTOR DEVICE ENGINEERS 

Experienced in design, development or production engineer-
ing, transistors, silicon devices, crystal diodes or rectifiers. 

MICROWAVE ENGINEERS 

Experienced in semiconductor device work or microwave 
circuit development. Microwave experience, even though not 
in devices, is acceptable. 

FIELD ENGINEERS 

To provide technical liaison between development and pro-
duction engineers and customers who are electronic equip-
ment manufacturers. Must have background in semiconduc-
tors and communication circuitry. 

Please send your resume in confidence to: Mr. Joseph Reilly 

SEMICONDUCTOR DIVISION 

SYLVANIA e-
SYLVANIA ELECTRIC PRODUCTS INC. 

100 Sylvan Road • Woburn, Massachusetts 
• 
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19% never want to move again 

Additional Suggestions 

Three questions were designed 
to draw out any ideas these 
families might have developed 
out of their experience. We 
have selected a few of the more 
constructive responses to each 
question. Many other comments 
were equally good but expressed 
much the same ideas. 

What would you do on the next 
move that you didn't do this time? 

Try to get company to take real-
istic view of all contingent ex-
pense involved, broker's and 
legal fees, drapes and carpeting. 

Know exactly what portion of 
expense I would have to pay. 

Get company commitments on 
paying for real estate and legal 
fees connected with sale and 
purchase of homes. 

Would like to have more time to 
look the town over. Clearer un-
derstanding of what the com-
pany would pay. I think a com-
pany should have some kind of 
housing rental service and help 
the newcomer to get located in 
the better sections of town. 

Request an advance visit to the 
new community so my wife and 
I could pick a place to live. 

We would move as soon as pos-
sible after a transfer rather 
than wait to sell house. Real 
estate sells just as fast whether 
you are living in the house or 
not. Separating the family for 
6 to 8 months is difficult on all 
concerned. 

Try harder to sell house before 
moving out of it. Makes things 
so much easier. 

Would sell house before my 
leaving city. 

Probably quit. 

• What suggestions do you have for 
other families who are being 
transferred? 

Lease a place to live for a year, 
(Continued on page 204) 

PA 
SEARCH 
to advance new concepts of 

SPACE FLIGHT 
C Expanded Research programs to meet the most complex technological 
requirements of the Space Age are only one of the far-reaching objectives 
of the new multi-million-dollar Lockheed Research Center, near Los 
Angeles. Destined to become one of the nation's major research instal-
lations, its programs are broad in scope and designed to investigate new 
frontiers of space flight. 

C A primary consideration in planning the new Research Center was to 
provide environment for scientific freedom and ideal research conditions 
—using the most advanced equipment available. This modern, integrated 
research facility will touch almost every aspect of aviation and transporta-
tion—leading toward exploration into completely new or relatively un-
developed fields of science and industry. 

C On completion, most of Lockheed's California Division's research 
facilities will be located in this single area. The Center will provide com-
plete research facilities in all fields related to both atmospheric and space 
flight—including propulsion, physiology, aerodynamics and space dy-
namics; advanced electronics in microwave propagation and infrared; 
acoustics; mechanical and chemical engineering and plasma/magneto-
hydrodynamics; thermal electricity; optics; data communications; test 
and servo-mechanisms. 

C The first phase of the advanced research building program has already 
begun—with initial construction of a $5,000,000 supersonic wind tunnel 
and high-altitude environmental test facilities. 

C Scientists and engineers of high caliber are invited to take advantage of 
outstanding career opportunities in this new Lockheed Research Center. 

Openings now exist for thoroughly qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servo-mechanisms; materials 
and processes; structures and stress; operations research; research in 
optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics and in all phases of design. 

C Write today to: Mr. E. W. Des Lauriers, Manager Professional Place-
ment Staff, Dept. 1405, 1708 Empire Avenue, Burbank, California. 

LOCKHEED 
CALIFORNIA DIVISION 
BURBANK, CALIFORNIA 
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IkLt 
Lecouti'mt Wit(6 
METROPOLITAN 

MIAMI 
HAS BECOME THE 

INDUSTRIAL GIANT 
OF FLORIDA? 

HAS 2,400 
MANUFACTURING 

CONCERNS 
NOW IN OPERATION? 

FOR THE FOURTH 
CONSECUTIVE YEAR, 

HAS GAINED ONE-THIRD 
OF ALL NEW 

MANUFACTURING JOBS 
IN THE STATE? 

Management Executives— 

Send for new complete economic 

study of Metropolitan Miami 

A 30 section, complete economic 
survey has just been prepared with 
complete data which will assist in 
determining how your particular 
operation can profit here. This 
important study will be mailed to 
you in strictest confidence — if 
you write, on your letterhead, to 
the address listed below. Sorry— 
we can't accept employment resu-
mes. Seems like everyone wants to 
live in Miami. 

Write: 

John N. Gibson, Director 

Dade County 
Development Department 

Section 77 

Chamber of Commerce Building 

345 N.E. Second Avenue • Miami, Florida 

An agency of the 
Metropolitan Miami government 

Circle 143 on Inquiry Card 

Re-locating 
(Continued from page 203) 

or less, if you can. After a 
year, you'll know where you 
want to live in a city. When 
you lease or rent get moved and 
settled before you start your 
new assignment. Commuting 
weekends to another city and 
having an unhappy family will 
hurt you in getting off to a good 
start. 

Contact realtor or rental agency 
rather than depending on want-
ads for house-hunting. Don't 
buy new furniture, etc., just be-
fore moving—in case it develops 
a defect, it is difficult to adjust 
when hundreds of miles sepa-
rate you from the place of pur-
chase. 

Do the same as I did—take no 
part in it but let those who spe-
cialize in such services handle 
the whole deal. 

Get everything in writing be-
fore agreeing to move and don't 
forget to add $1,000 to all the 
expenses you can think of. 

Write the Chamber of Com-
merce for brochure on new com-
munity so that the interesting 
facts can be learned in advance 
—also subscribe to local papers 
by mail and study history of 
new area. 

If you haven't used an item re-
cently—throw it away. Get a 
floor plan of your new location 
and work out the furniture ar-
rangement in advance. 

Talk to everybody they know 
who has moved and get their 
opinions as to why they moved 
and how they felt about moving. 

Attempt to locate in a new de-
velopment rather than an estab-
lished neighborhood. It is easier 
to get acquainted and become 
part of a group. It is less clan-
nish. 

If other families are as fortu-
nate as we were in having their 
employer take care of all details 
for them, including advance 

cash for transportation, they 
have no trouble. 

Always sell home or arrange 
with company to appraise their 
property and agree on a fair 
selling price. If sold below that 
figure — company should reim-
burse employee the difference. 

Don't dread it. Moving can be 
more pleasant than you think. 

Other ideas or suggestions on the 
general subject of moving? 

If possible, place children with 
friends or relatives until un-
packing is completed. 

It seems to be the new way of 
life, so a good proportion of 
young Americans had better ad-
just to the idea and learn to 
plan long-range, accordingly. 

It would be nice if the office to 
which you were moving had pre-
pared a list of reputable doc-
tors, desirable living sections in 
town, tax set-up of state, county 
and city, driver's and car li-
censing procedure, unusual city 
ordinances. 

Have flexible program, allowing 
employees to sell furniture. 

Shades of Buck Rogers! 
A "reactor gun" that will allow 

spacemen to propel themselves 
around under conditions of weight-
lessness is being studied by the Air 
Research and Development Com-
mand's (ARDC) Wright Air De-
velopment Center (WADC). 

Control problems are being stud-
ied during the 12 to 15 seconds of 
weightlessness attainable in a C-
131B airplane flying a kaplerian 
trajectory (an arc flown to produce 
weightlessness). 
The present equipment consists 

of a package of high-pressure air 
bottles, a short length of hose, a 
nozzle, and valves for controlling 
the amount and direction of the air 
discharged. The man holds the noz-
zle in his hand, aims it directly 
away from the point to which he 
wishes to go, and presses the han-
dle. The reaction of the high-pres-
sure air rushing out of the nozzle 
provides sufficient force to propel 
the man from one point to another. 

Ar 
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North Carolina Plant Location Engineers 

Show Documentary Proof of Your Opportunity 
In a Multi-Million Dollar Component Market 

These men invite you to study their latest survey of the Electrical 
Machinery and Equ;pment Industry in North Carolina. It reveals an 
amazing record of growth continuing by leaps and bounds. 
They are ready to show you opportunities for your expansion into a 
ready-made market in the South's pace-setting state — 

NORM eAROUNA 
Where it's Profitable to Produce 

and Wonderful to Live 

If you are interested in discussing confident;ally "A Market Survey of the Electrical Machinery 
and Equipment Industry of North Carolina," write or phone Wm. P. Saunders, Director, Dept. of 
Conservation and Development, Raleigh, North Carolina. 
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News of Reps 

-14111111011111111 

1.».1.mon 

Probing 

Electronic Frontiers 

With IVIELPAR 

Our mission is simply stated: advancing the state of 
the art in electronics to satisfy the demands of the 
space age and the increasingly complex problems 
of defense. 
To the experienced engineer with an inquiring 

mind we extend an opportunity to blaze new techno-
logical trails and to constantly explore the para-
meters of his personal ability. 

Opportunities are available in the following 

areas of Melpar's diversified activities: 

Reconnaissance Systems Engineer-

ing Department 

Airborne Equipment 

Ground Data Handling 
Equipment 

Ground Support Equipment 

Simulation & Training Systems 

Communication & Navigation 

Systems 
Detection & Identification Systems 
Chemistry Laboratory 
Antenna & Radiation Systems 
Applied Physics Laboratory 
Analysis & Computation 
Laboratory 

For details about these openings and 
facts on a dynamically growing organization, write to: 

Technical Personnel Representative 

®MELPAR Incorporated 
A Subsidiary of Westinghouse Air Brake Company 

3019 Arlington Boulevard, Falls Church, Virginia 
10 miles from Washington, D.C. 

REPS WANTED 

Manufacturer of component testing 
equipment wants reps for metropoli-
tan N. Y., and Phila., Baltimore and 
Washington areas. 
A manufacturer of cooling equip-

ment is looking for reps to cover 
Western Wisconsin and Minnesota. 
Contact Ben Eckenhoff, McLean En-
gineering Co., Princeton, N. J. 

The Solid State Electronics Co., 
Van Nuys, Calif., has appointed 6 
sales reps: G. H. Vaughan Co., Pasa-
dena, for California, New Mexico, 
Arizona, and Colorado; Industron Co., 
New York, for New York, New Jer-
sey and Philadelphia; Walter C. Stem-
ler & Assoc., Inc., Aberdeen, for 
Maryland, Washington, D. C., Dela-
ware, Eastern Pennsylvania and Vir-
ginia; Saunders & Co., Waltham, for 
Massachusetts, Connecticut, Rhode 
Island, Vermont, New Hampshire and 
Maine; Specialized Equipment Corp., 
Atlanta, for Georgia, Florida, Ten-
nessee, North Carolina, South Caro-
lina and Alabama; Ohio Instrument 
Co., Dayton, for Ohio, Western Penn-
sylvania, Kentucky and West Vir-
ginia. 

Wesrep Corporation, Los Angeles, 
has been named engineering reps for 
the “Electropot" line of precision, 
custom and standard potentiometers 
manufactured by Electronic Controls 
Corp. Wesrep will handle the western 
defense areas of the United States 
in addition to the states of Califor-
nia, Arizona, Nevada and New Mex-
ico. 

Webster Electric Co., Racine, Wis. 
has announced the appointment of 3 
sales reps for the company's elec-
tronic components division: Simonite-
Lewis & Assoc., Los Angeles, to ser-
vice the Southern California-Arizona 
territory; Moulthrop & Hunter, San 
Francisco, to service the Northern 1 
California and Nevada territory; 
Mingins Sales Co., New York, N. Y. 
to service New York City and North-
east New York State. These compa-
nies will represent Webster's phono 
pickups and cartridges, amplifiers, 
Ekotape tape recorders and industrial 
sound components. 

James S. Heaton Co., Redwood City, 
Calif., has been named field rep by 
Eitel & McCullough, Inc., San Carlos, 
California manufacturer of Eimac 
electron-power tubes. 

ee 

Cashin - Tipton and Assoc., San 
Diego, Calif., will represent Fair- 4 
child Controls Corp. in San Diego 
County. 

(Continued on page 208) 
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3 Significant Recent Developments in 
"Electronic-Grade" Chemicals from Baker & Adamson® 

To meet the exacting needs of the electronic industry, 
Baker & Adamson has developed a broad line of spe-
cial high purity "Electronic-Grade" chemicals, met-
als and other materials. Among its newest specialties 
are the products featured below. 
Our new folder, "B&A Electronic-Grade Chemi-

cals," lists them all, with specifications for some . . . 

Low-Melting Glasses for Encapsulation 

B&A low-melting-point glasses hold promise of a major 
breakthrough in economical and highly efficient protective 
coating of semiconductors, capacitors, diodes and other types 
of electronic devices. Coating can be accomplished by dip-
ping or preform operations. These new encapsulating agents 
are now available in research quantities. 

Solvents Quality Controlled by Resistivity Measurement 

• B&A special high purity solvents for washing and drying 
semiconductor crystals are quality controlled by resistivity 
measurement — a new technique developed by B&A which 
makes it possible to detect and control impurities to a degree 
surpassing all previous quality standards. 

brief description of properties and applications for 
others. Write for your free copy now. 
Remember — as America's foremost producer of 

laboratory and scientific chemicals, B&A has the wide 
range of products, the versatile production facilities 
and the specialized experience to meet virtually every 
electronic chemical need. 

Special High Purity Germanium 

B&A offers the electronic industry a dependable domestic 
source of special high purity germanium dioxide and ingots 
of germanium intrinsic or first reduction metal. B&A ger-
manium dioxide is dustless and free from fine particles. It 
has 60% to 70% higher bulk density and contains about 0.5% 
less volatile than many other oxides. 

BAKER & ADAMSON ° 
"Electronic Grade" 

Chemicals 

ited 

hemical 

GENERAL CHEMICAL DIVISION 

40 Rector Street, New York 6, N. Y. 

ELECTRONIC INDUSTRIES • May 1959 
Circle 148 on Inquiry Card 207 



TRIMPOT® 
subminiature 

potentiometers 
in hundreds 
of variations 

available 
from stock! 
I.  

1 —1- 5.0 o 
military and commercial units 

WITH THESE TERMINALS 
,jo —01 

Insulated stranded leads 

Jo OF 

I o 
Solder lugs 

lo F 
pli 
I I I 

Printed circuit pins 

oled o o 3 
Bare wires 

IN THESE TYPES 
High temperature 

Humidity-proof 

Dual output 

High resistance 

Panel mounted 

Subminiature size 

plus many others 

WITH THESE RESISTANCE 
ELEMENTS 

WIrewound Resiston* Carbon 

This is the world's largest selection 
of leadscrew actuated potentiometers — 
500,000 available from leading electron-
ics distributors across the nation. 
Trimpot offers reliable performance 
... multi-turn adjustment for precision 
settings ... self-locking shaft for sta-
bility. They're so small 12 to 17 units 
can be mounted in a square inch of 
panel space! Specify Trimpot ... manu-
factured only by Bourns. Write for new 
brochure and list of distributors. 

°I-TR—NS 
Laboratories, Inc. 
P. O. Box 2112E 

Riverside, California 
Plants: Riverside, California 

and Ames, Iowa 

'Trademark 

Exclusive manufacturers of TRIMPOT® & 
TRIMIT®. Pioneers in potentiometer transdu-
cers for position, pressure and acceleration. 

Circle 145 on Inquiry Card 

News of Reps 
(Continued from page 206) 

American Electronic Labs., Inc., of 
Philadelphia, manufacturers of com-
mercial test and microwave equip-
ment have appointed 3 manufactur-
ers' reps: Charles W. Fowler, 2125 
Hearst Ave., Berkeley, Calif. covering 
Arizona, California and Nevada; 
Landfear Enterprises, P. 0. Box 68, 
Nutley, N. J. covering metropolitan 
New York City, Long Island and the 
counties of Dutchess, Orange, Put-
nam, Westchester and Rockland in the 
state of New York and New Jersey; 
Lawrence D. Bruno, P. 0. Box 61, 
Far Hills Branch, Dayton, Ohio cov-
ering Ohio and Western Pennsylvania. 

Samuel A. Dixon will represent 
Molecu-Wire Corp. in the areas of 
Southern New Jersey, Western New 
York, Pennsylvania, Delaware, Mary-
land, Washington, D. C., North and 
South Carolina. Budd Cato Assoc. will 
represent the company in New En-
gland. 

Ault Assoc., Menlo Park, Calif., is 
now sales rep for Northern Califor-
nia for Shockley Transistor Corp., 
subsidiary of Beckman Instruments, 
Inc. 

V. T. Rupp Co. has been named 
sales engineering reps for Southern 
California, Arizona, New Mexico and 
Southern Nevada, by Precision In-
strument Co., San Carlos, Calif. 

R. O. Whitesell & Assoc. was ap-
pointed Ungar Electric Tools, Inc. rep 
for the Kentucky-Indiana area. 

New reps firm serving New York 
Metropolitan area—Q.E.D. Electronic 
Sales, Inc., 9 Elm Ave., Mt. Vernon, 
N. Y. Principals are: Sid Gordon, 
Gene Rotundi and Raymon S. Ster-
man. 

F. Edwin Schmitt Co., New York 
City, has been named rep for the 
Stancor line in the metropolitan New 
York area by Chicago - Standard 
Transformer Corp. 

Anderson Electronics Co., 27050 
Gratiot Ave., Roseville, Mich. is now 
sales rep in the state of Michigan for 
Telemeter Magnetics, Inc., Los An-
geles. 

Barry E. Houser, Perth Amboy, 
N. J., has been named sales rep for 
Delaware, Maryland, Washington, D. 
C., Eastern Pennsylvania, New Jersey 
and parts of Virginia by Deltime, 
Inc., Mamaroneck, N. J., manufac-
turer of delay lines and associated 
equipment. 

Aeromart, Inc., will represent 
United States Radium Corp.'s line of 
dials, nameplates and panels in the 
South and Southeast. 

(Continued on page 210) 

GIVE YOUR PRODUCTS 
MORE RELIABILITY AND 
BETTER PERFORMANCE WITH 

pT 
QUALITY 

NEW 
HERMETICALLY SEALED 
CONSTANT VOLTAGE 
TRANSFORMERS. 

Meets Military 
Specifications 
No Tubes 
No Moving Parts 

Accurate Regulations 

Fast Response 

Fully Automatic 

Here at last is a her. 
sealed mag-

netic voltage regulator 
that will provide con-
stant output voltage re-
gardless of line and/ 
or load changes. 

SUPPLIED EITHER MIL. OR COMMERCIAL 

CAT. # 
INPUT 
VOLT. 

LINE 
FREQ. 
60 cps. 
60 cps. 
60 cps. 
60 cps. 
60 cps. 

OUTPU 
VOLT. 

TOUTPUT 
VA. 

MCV• 620L 
MCV• 670L 
MCV•6130L 
MCV• 670F 
MCV-6130F 
MCV- 420F 

95-130 
9.5-130 
95-130 v 
95-130 y 
95.130 y 
95.130 y 400 cps. 6.4 

115 
115 
115 

20 
70 
130 

6.4 
6.4 

70 
130 
20 

r MAGNETIC AMPIS 
• Hermetically Sealed To MIL 

Specifications 
• No Tubes 

• Direct Operation from Line Voltage 
• Fast Response 

• Long Life Trouble Free Operation 
• Phase Reversible Output 

Power Gain 2 x 108 

Transistor 
Preamp. 

MAT-1 

wt. 10 oz. 

Mag. Amp. 

MAF-5 

Wt. 18 oz. 

Motor 

send for NEW TRANSFORMER ANC, 
INSTRUMENT CATALOGS 

FREED TRANSFORMER CO., INC. 
1726 Weirneld Street, Brooklyn (Ridgewood) 27, N. Y. 

Circle 146 on Inquiry Card 
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ALDEN PRODUCTS CO.   160 
W. Robert Robotham Adv. 

ALFORD MANUFACTURING CO., INC.   177 
Engineered Advertising 

ALLEN-BRADLEY COMPANY 
following p. 32 
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BENDIX AVIATION CORP., RED BANK DIV. 41 
MacManus, John & Adams, Inc. 

BERKELEY DIV., BECKMAN INSTRUMENTS, 
INC.   56 
Charles Bowes Advertising, Inc. 

BOEHME, INC., H. 0  138 
Battista, Advertising 

BORO EQUIPMENT DIVISION, AMPHENOL-
BORG CORP.  132-133 
E. R. Hollingsworth & Associates 

MOURNS LABORATORIES, INC.   136-184-208 
Allen, Dorsey & Hatfield, Inc. 

BURNELL & CO., INC.   167 
Mohr & Eicoff, Inc. 

BURROUGHS CORPORATION, ELECTRIC 
TUBE DIV.   174-175 
Conti Advertising Agency, Inc. 

BUSSMANN MFG. DIVISION, McGRAW-
EDISON CO.   62 

CBS-HYTRON SEMICONDUCTOR DIV  51 
Bennett & Northrop, Inc. 

CONNECTICUT HARD RUBBER CO.   64 
Troland, Inc. 

CINCH MANUFACTURING COMPANY   101 
Campbell & Associates 

CINCINNATI SUB-ZERO PRODUCTS   168 
Eli Cohan Adv. Agency 

CIRCO ULTRASONIC CORPORATION   210 
Ray Ellis Advertising, Inc. 

CLEVELAND CONTAINER CO., THE .. 52 
Nesbitt Service Company 

CLEVITE TRANSISTOR PRODUCTS DIVISION 
OF CLEVITE CORPORATION   14 

• Chambers Wiswell Shattuck Clifford & 
McMillan, Inc. 

CON RAC, INC.   012* 
Leech Adv., Co. 

DADE COUNTY DEVELOPMENT DEPT  204 
Charles W. Hoyt Company, Inc. 

DAKOTA ENGINEERING, INC.   172 
Allen, Dorsey & Hatfield, Inc. 

DALE PRODUCTS, INC.  38-39 
Ayres, Swanson and Associates, Inc. 

DAYSTROM PACIFIC, A DIVISION OF 
DAYSTROM, INC.   49 

• Getz and Sandborg, Inc. 
DELCO RADIO, DIV. OF GENERAL MOTORS 16 
Campbell-Ewald Company 

DEUTSCH COMPANY, THE   36 
Charles Bowes Advertising, Inc. 

DIALTRON CORPORATION   180 
H. J. Gold Co. Adv. 

DIT-MCO, INC.   129 
Jones & Hanger, Inc. 

DU MONT LABORATORIES, INC., ALLEN B. 183 
Lescarboura Advertising, Inc. 

• EITEL-McCOULLOUGH, INC.   60 
Cunningham & Walsh, Inc. 

ELECTRICAL INDUSTRIES, A DIVISION OF 
PHILIPS ELECTRONICS, INC.   19 
George Homer Martin Associates 

ELECTRONIC INSTRUMENT CO., INC. 
(EICO)   181 
Zorn & Kirshner, Inc. 

ELECTRIC REGULATOR CORPORATION   134 
Smith, Winters Mabuchi, Inc. 

ELECTROSNAP CORPORATION, DIV  107 
Stoetzel & Associates, Inc. 

• ESC CORPORATION   40 
Keyes, Martin & Company 

FAIRMOUNT CHEMICAL COMPANY   168 
G. M. Basford Company 

FANSTEEL METALLURGICAL CORP.  170-171 
Symonds, MacKenzie & Company 

FILM CAPACITORS, INC.   181 
Pike & Becker, Inc. 

FREED TRANSFORMER CO., INC.   208 
Franklin Advertising Agency 

FUSITE CORPORATION, THE   61 
Perry-Brown, Inc. 

GARRETT CORPORATION, THE   196 
J. Walter Thompson Company 

GATES RADIO COMPANY   09* 
Halbach, Adv. 

GENERAL ELECTRIC, POWER TUBE DEPT. 20-21 
Maxon, Inc. 

GENERAL ELECTRIC CO., DEFENSE SYS-
TEMS DEPT.   202 
Deutsch & Shea, Inc. 

GENERAL ELECTRIC CO., LIGHT MILITARY 
ELECTRONICS DEPT.   198 
Deutsch & Shea, Inc. 

GENERAL ELECTRIC CO., HEAVY MILITARY 
ELECTRONICS DEPT.   195 
Deutsch & Shea, Inc. 

GENERAL ELECTRIC CO., RECEIVING TUBE 
DEPT.  Insert following p. 108 
Maxon, Inc. 

GENERAL TRANSISTOR CORPORATION .... 121 
GERTSCH PRODUCTS, INC.   147 

Ray Lamberg Advertising 
GRAPHIC SYSTEMS   180 

Diener & Dorskind, Inc. 
GRH HALLTEST COMPANY   128 
G-V CONTROLS, INC.   Inside back cover 

Keyes, Martin & Company 
HOFFMAN ELECTRONICS CORPORATION 
SEMICONDUCTOR DIV.   113 
Sander Rodkin Adv. Agency, Ltd. 

HOUSTON FEARLESS CORPORATION   011* 
Taggart & Young, Inc. 

HOWARD INDUSTRIES, INC.   169 
Gourfain-Loeff, Inc. 

HUGHES AIRCRAFT COMPANY 
9, 10, II, 12, 188, 189 

Foote, Cone & Belding 
INDIANA STEEL PRODUCTS COMPANY   28 

Bert S. Gittins Advertising, Inc. 
INDUSTRIAL TEST EQUIPMENT CO.   130 
Mac Berman Adv. 

INTERNATIONAL ELECTRONIC RESEARCH 
CORP.   123 
Jaycraft Co., Adv. 

ITT INDUSTRIAL PRODUCTS DIVISION, IN-
TERNATIONAL TELEPHONE & TELEGRAPH 
CORP.   65 
Darwin H. Clark Co. 

JENNINGS RADIO MFG. CORP.   127 
L. H. Waldron Adv. 

JERROLD ELECTRONICS CORPORATION   150 
Lovenson Bureau of Adv., Inc. 

JFD ELECTRONICS CORPORATION   142 
Delphi Advertising, Inc. 

JOHNSON CO., E. F.   176 
Firestone, Goodman Adv. Agency 

JONES DIV., H. B., CINCH MFG. CO.   169 
Symonds MacKenzie & Company 

KAY ELECTRIC COMPANY   161 
Josephson, Cuf-fari & Company 

KEARFOTT COMPANY, INC.   126 
The McCarty Company 

KELVIN ELECTRIC CO.   181 
M. Dorsey and Associates 

KEMET COMPANY DIVISION OF UNION 
CARBIDE CORP.   53 
William Esty Company 

KESTER SOLDER COMPANY   147 
Paul J. Steffen Company 

KLEINSCHMIDT DIVISION OF SMITH-
CORONA MARCHANT, INC.   66 
Alex T. Franz, Inc. 

LEPEL HIGH FREQUENCY LABORATORIES 179 
Apex Graphic Co., Inc. 

LINK AVIATION, INC.   197 
Gaynor & Ducas, Inc. 

LITTON INDUSTRIES, El ECTRON TUBE DIV. 17 
Calkins & Holden Inc. 

LOCKHEED, MISSILES & SPACE DIV.   193 
Hal Stebbins, Inc. 

LOCKHEED, CALIFORNIA DIVISION OF 
LOCKHEED AIRCRAFT CORP.   203 
Hal Stebbins, Inc. 

MAGNAVOX CO., THE GOVT. & INDUS-
TRIAL DIV.   .. 152 
Rothbardt & Haas Adv., Inc. 

MARCONI INSTRUMENTS   182 
Williams Advertising Service Corp. 

MARK1TE PRODUCTS CORPORATION   124 
Richard & Gunther, Inc. 

MELPAR, INC.   206 
METHODE MFG. CORPORATION   II 1 
Sander Rodkin Advertising Agency, Ltd 

MICRO SWITCH, DIV. OF HONEYWELL   50 
Reincke, Meyer & Finn, Inc. 

MILLER DIAL & NAMEPLATE COMPANY   156 
Cole, Fischer and Rogow, Inc. 

MILLER COMPANY, J. W.   161 
Balsam Advertising, Inc. 

MINNESOTA MINING AND MANUFACTUR-
ING CO., MINCOM DIVISION   63 
Ritior-1, McClinton & Co. 

MINNESOTA MINING & MANUFACTURING 
CO. MAGNETIC PRODUCTS DIV.   154 
MacMontis, John & Adams, Inc. 

MU1RHEAD INSTRUMENTS, INC.   45 
NATIONAL CASH REGISTER CO.   186 
McCann-Erickson Inc. 

NEMS-CLARKE COMPANY   131 
John E. Waterfield Adv. Inc. 

NEWARK ELECTRIC COMPANY   128 
R. N. Johnson Adv. 

NORTH CAROLINA, STATE OF   205 
Ayer and Gillett Adv. 

NOTHELFER WINDING LABORATORIES, 
INC.   46 
Williams Advertising Service Corp. 

ONAN & SONS, INC., D. W  1110* 
Graves & Associates, Inc. 

PANORAMIC RADIO PRODUCTS, INC.   179 
Harold Marshall Advertising Co., Inc. 

PCA ELECTRONICS, INC.   29 
Michael Brand Associates 

PHILAMON LABORATORIES, INC.   141 
William Maurer 

PHILCO CORP. LANSDALE TUBE DIV.   31 
Maxwell Associates, Inc. 

PLASTIC CAPACITORS, INC.   185 
Sander Rodkin Adv. Agency, Ltd. 

POLARAD ELECTRONICS CORPORATION 
Insert following p. 66 

Howard A. Harkavy, Inc. 
RADIO CORPORATION OF AMERICA, 
ELECTRON TUBE DIVISION  Bock Cover 
Al Paul Lefton Company 

RADIO MATERIALS COMPANY 
Inside front cover 

Turner Advertising Co. 
RAYTHEON MANUFACTURING COMPANY, 
MICROWAVE & POWER TUBE DIV.   177 
Donohue & Coe, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
MISSILE SYSTEMS DIV.   199 
Donahue & Coe, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
GOVT. EQUIPMENT DIV  57 
Donahue & Coe, Inc. 

REEVES SOUNDCRAFT CORP.   180 
The Wexton Company, Inc. 

RHEEM MANUFACTURING COMPANY  160 
Getz and Sandborg, Inc. 

ROHN MANUFACTURING CO.   010* 
Jackson, Haerr, Peterson & Hall, Inc. 

ROYAL METAL MANUFACTURING CO.   111 
William Hart Adler, Inc. 

SANGAMO ELECTRIC COMPANY   163 
Arthur R. Mogge, Inc. 

SCALA RADIO COMPANY   169 
Bonfield Associates, Inc. 

SCINTILLA DIVISION, BENDIX AVIATION 
CORP.   
MacManus, John & Adams, Inc  

SEALECTRO CORPORATION   
Lescarboura Advertising, Inc  

SECON METALS CORP. 
Corbin Advertising Agency 

SEGAL, EDWARD   25 
Walter J. Zimmerman Associates, Inc 

SHOE FORM CO., INC.   
Spitz Advertising Agency 

SICKLES DIVISION, F. W.. GENERAL IN-
STRUMENT CORP.   159 
Wolter J. Zimmerman Associates. Inc. 

SPEER CARBON CO., JEFFERS ELECTRONICS 
DIV.   42-43 

Hazard Advertising Company, Inc. 
SPRAGUE ELECTRIC COMPANY   6 

Stuart Sande Adv. 
SPRAGUE PRODUCTS COMPANY   158 
The Harry P. Bridge Co. 

STACKPOLE CARBON COMPANY   105 
The Harry P. Bridge Co. 

STANPAT CO.   148 
Richard & Gunther, Inc. 

STROMBERG-CARLSON, INC.   140 
The Rumrill Company, Inc. 

SYLVANIA SEMICONDUCTOR DIVISION   202 
Deutsch & Shea, Inc. 

SYLVANIA ELECTRIC PRODUCTS, INC. 
135, IV, 139, 173 

J. Walter Thompson Company 
SYSTEM DEVELOPMENT CORPORATION 200-201 

Stromberger, LaVene, McKenzie Adv. 
TAMAR ELECTRONICS, INC.   172 
The Art Studio 

TECHNICAL APPLIANCE CORPORATION 
(TACO)   160 

Lescarboura Adv., Inc. 
TECHNICAL INFORMATION CORPORATION 149 

Smith, Winters Mabuchi, Inc. 
TEXTRONIX, INC.   35 
Hugh Dwight Adv, 

TELECHROME MANUFACTURING CORP.   47 
The Powerad Company, Inc. 

TEXAS INSTRUMENTS INCORPORATED   59 
Don L. Baxter, Inc. 

TRIAD TRANSFORMER CORPORATION   54 
Calkins & Holden, Inc. 

TRU-OHM PRODUCTS   185 
Sander Rodkin, Adv., Ltd. 

TUNG-SOL ELECTRIC, INC.   117 
E. M. Freystadt Associates, Inc. 

UNITED VAN LINES, INC.   58 
Kelly, Zohrndt & Kelly, Inc. 

UNITED TRANSFORMER CORPORATION   125 
Shappe-Wilkes, Inc. 

WATERS MANUFACTURING, INC.   122 
Campbell, Emery & Lutkins, Inc. 

WAVELINE, INC.   169 
Harvey B. Nelson, Adv. 

'In Operations Edition only 
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News of Manufacturers' 

Miles Wagner has been appointed 
manufacturers rep for Arizona by 
Triad Transformer Corp., div. of Lit-
ton Industries. 

H. H. Buggie, Inc., Toledo, Ohio 
has appointed 4 new reps for the com-
pany's line of electronic connectors 
and components: Carlson Electronic 
Sales Co., Chicago, for Illinois; Win-
field Electronics Co., North Miami, for 
Florida; Allen C. Craft, Jr., Atlanta, 
for Georgia and Charles W. Kinsley 
Co., Huntsville, for Alabama. 

Mid-Eastern Electronics, Inc., 
Springfield, N. J. announced the ap-
pointment of 2 reps: Kenneth W. 
Meyers Co., Park Ridge, for Northern 
Illinois and Southern Wisconsin; and 
J. L. Pierce Co., Detroit, for all of 
Michigan. 

EFCON (Electronic Fabricators, 
Inc.) of New York, N. Y. manufac-
turers of precision plastic film ca-
pacitors, has appointed 2 additional 
sales reps: Specialized Electronic 
Corp., Cocoa Beach and Atlanta, to 

Reps 

cover Florida, Georgia, North Caro-
lina, South Carolina, Tennessee and 
Alabama; and Engineering Products 
Assoc., St. Paul, to cover Minnesota, 
North Dakota and South Dakota. 

Deltron, Inc., Phila., has appointed 
6 additional reps to handle its power 
supply line: Lawrence C. Fuller, Jr., 
Ardmore, Pa., covering Southern 
New Jersey, Eastern Pennsylvania, 
Maryland, Virginia and District of 
Columbia; Stanley K. Wallace Assoc., 
Inc., Lutz, Fla., covering the South-
east area; Robert G. Moye Co., Al-
hambra, Calif. covering the New York 
Metropolitan area; Leo Jacobson Co., 
Inc., Buffalo, covering Upper New 
York State and Northwest Sales & 
Eng. Service Co., Seattle, covering 
Oregon, Washington, Idaho, Montana, 
British Columbia, Northern Califor-
nia South to and including Fresno. 

Koehler - Pasmore Co. of Detroit, 
has been named sales rep for the com-
mercial and military electronic com-
ponents of Avion Div. of ACF In-
dustries, Inc., for the state of Mich-
igan. 

4g.driparawd»,,,ru Cleans parts 
CIRCOSONIC» Multi-Purpose 

cleaning units pay for themselves 
in quick order 

by radically cutting costs and saving labor. 
They are ideal for removing excess solder flux, 

fingerprints, lint, waxes, 
polishing compounds from such parts as gears, 

bearings, instruments and hundreds of 
other applications. 

CIRCOSONIC units are available 
in a wide range of sizes 

to serve your every cleaning need. 
'CIRCO engineers will be pleased to offer technical 

assistance and recommend the specific units 
to fit your needs. 

CIRCO 

Mega ono 

Nt, 
Nst. 

¡n seconds 

,see 

wth CIRCOSONIC ft  

cleaners 
Send for our new booklet 

"Tips on Ultrasonic Cleaning." 

/ c.:?' 7 

le A Specialists in ultrasonic energy P a  ri 0 Al 
51 TERMINAL AVENUE. CLARK. NEW JERSEY 

Brown Technical & Associated Sales 
has been named Mountain States en-
gineering rep by Designers for In-
dustry, Inc. 

Par Co. has been named technical 
and sales reps for the state of Florida 
by Hitemp Wires, Inc., Westbury, 
N. Y. 

Simberkoff Sales Co., Hoboken, N. 
J., has been named rep for sales of 
Waters Mfg., Inc. potentiometers, 
components, and instruments in New 
York state excluding greater New 
York City and Long Island. 

Howard & Co. has been appointed 
rep for Wyle Associates in the North-
ern California-Nevada area. Howard 
& Co. has offices at 938 N. Linden 
Ave., S. San Francisco. 

Scientific Sales Engineering Co., 
manufacturer's reps with offices in At-
lanta, Winston-Salem and St. Peters-
burg, has been named to represent 
Ultronix, Inc., San Mateo, Calif., 
manufacturer of precision wire wound 
resistors and trimming potentiomet-
ers. 

Aerol Assoc. will represent Zero 
Mfg. Co., Burbank metal products 
firm, in the San Francisco Bay area. 

Mid-Eastern Electronics Inc. has 
appointed 2 West Coast sales reps 
for their line of ultra high resistance 
measuring instruments, power sup-
plies and special test equipment. The 
George H. Vaughan Co., Pasadena, 
will cover Southern California and 
Nevada and Eicher & Co., Seattle, will 
handle Washington, Oregon and 
Idaho. 

The Garrett Corp.'s Aero Engi-
neering and Airsupply Divisions have 
undertaken sales representation for 
Elgin Micronics Div. of the Elgin 
National Watch Co. Elgin Micronics 
manufacturers motor operated timing 
devices and special instrument mech-
anisms. 

M. W. Riedel & Co. has been ap-
pointed sales rep for the line of mag-
netic components produced by Mag-
netic Circuit Elements, Inc. for the 
territories of California and Arizona. 

Howell Sales, Inc., Denver and 
Seattle, has been named by Inso Elec-
tronic Products, Inc., as its western 
sales rep. Inso produces insulated 
wire. 

Arthur H. Lynch and Assoc., Inc., 
will represent Panoramic Radio Prod-
ucts, Inc., in Florida. 

A.P.M. Sales Corp. has appointed 
5 new sales reps to handle its line of 
high-pressure seals and fasteners: 
Koehler & Pasmore, Detroit—Michi-
gan; Jack Geartner Co., Miami Beach 
—Florida; Wayne Goldie Co., Sierre 
Madre—lower California; Morris Steel 
& Alum. Co., Albuquerque — New 
Mexico; J. Tyler Griffin, Devon, Pa.— 
Eastern Pennsylvania and Southern 
New Jersey. 
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G-V 
TH ERMAL 

TIME DUO 
RELAY 

.r.fR E p F-2 0 

kEATER 6 '' 

SET FOR 23' 

CONTACTS re  

CoNTRe. 

used in Hughes Airborne Armament Control Syst 

HUGHES 

G-V Thermal Time Delay Relays... 

em 

The F-102A all weather interceptor and many other plares in the U S. and Canadian Air 
Defense Commands are fully equipped with this system developed and manufactured by the 

Hughes Aircraft Company. G-V thermal time delay relays are relied upon in all of these systerr s. 

In both military and industrial equipment, G-V thermal relays are providing long, 
dependable, proven service in time delay applications, voltage and current sensing 

functions and circuit protection. 

Write for extensive application data and catalog material. 

G-V CONTROLS INC. 
Livingston, New Jersey 

Circle 2 on Inquiry Card 



RCA Ceramic-Metal Power Tubes 

Typical RCA Ceramic-Metal Power Tubes utilize beam 

power design, and feature high-efficiency forced-air cooling. 

Known throughout industry and military services for high. 
efficiency operation and ability to withstand high voltages at 
ultra-high frequencies, RCA Ceramic-Metal Power Tubes are the 
answer for the designer who requires higher power in a smaller, 
compact tube design. No other power tubes in this class combine 
features such as: coaxial-electrode design; low-loss ceramic 
bushings between electrode contact surfaces; matrix-type cathode; 
extra-sturdy heater, low screen current, virtually no primary 
screen grid or control grid emission! 

RCA Ceramic-Metal Power Tubes merit the attention of new 
equipment designers for a wide variety of applications. Your RCA 
Representative will be glad to discuss with you your requirements 
for RCA Ceramic-Metal Tubes and the availability of 
developmental types on a sampling basis. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

Typical RCA Ceramic-Metal Power Tubes 

Type 
Mo. 

A-2582• 

CW Service 
max. 

Plate Input 
(Watts) 

30 

Pulse Service 
mar. 

Peak Plate 
Input (Watts) 

— 

mac, 
Frequency 
for lull 

Input (MC) 

1215 

mas. 
Plate 

Dissipation 
(Watts) 

25 
A-2587' — 3750 1215 25 
6816 180 — 1215 115 
A-2543-A• — 9000 1215 115 
A-2572• 1250 — 1215 600 
A-2585' — 64000 1215 600 
7213 2500 — 1215 1500 
A-2576-A' — 180000 1215 1500 
A-2545' 20000 — 400 10000 
A-2581' — 2000000 500 10000 
'RCA Developmental Type—Available on Sampl ng Basis 

GOVERNMENT SALE.; 
HARRISON, N. J. 
415 S. Fifth St., HUmboldt 5.3900 
DAYTON 2, OHIO 
224 N. Wilkinson St., BAldwin 6-2366 

WASHINGTON 6, D.C. 
1625 "K•' St., NW., District 7-1260 

INDUSTRIAL PRODUCTS SALES 

NEWARK 2, N. J. 
744 Brood St., liUmboldt 5-3900 
CHICAGO 54, ILLINOIS 
Suite 1154, Merchandise Mort Plum WHiteholl 4-2900 
LOS ANGELES 22, CALIF. 
6355 E. Washington 111rd., RArnond 34361 
DETROIT 2, MICHIGAN 
714 New Center Building, TRinity 5-5600 

A 




