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High Performance 
Ceramic Capacitors 

DI SCAPS 

TYPE C 

Type C DISCAPS meet or exceed the specifications RS-198 of the 
E.I.A. Small size and lower self-inductance make them ideal for 
many applications. Rated at 1000 working volts, Type C 
DISCAPS have a higher safety factor than other standard 
ceramic or mica capacitors. 

Also available in Fin-Lock leads. 

TYPE B 

These DISCAPS are designed for by-passing, coupling or filtering 
applications and meet all specifications of the E.I.A. for type Z5U 
capacitors. Rated at 1000 V.D.C.W., Type B DISCAPS are 
available in capacities from .00015 to .04 M.F.D. 

Also available in Fin-Lock leads. 

TYPE JF 

Type JF DISCAPS have a frequency stability characteristic 
superior to similar types. These capacitors extend the available 
capacity range of the E.I.A. Z5F type between +10° and +85° C 
and meet Y5S specifications between —30° and +85° C. 

Also available in Fin-Lock leads. 

TYPE JL 

For exceptional stability over an extended temperature range, 
Type JF DISCAPS should be specified. They provide a minimum 
capacity change as temperature varies between —55° and +110° C. 
Standard working voltage is 1000 V.D.C. 

Also available in Fin-Lock leads. 

See Booth 2216 at IRE Show 

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

GENERAL OFFICE: 3321. N. Cal.lorni• Are.. Ch.:cago la. Ili. 
Two INC Plants D eeeee d Exclutirely toceram.. Copac.rors 

FACTORIES AT CHICAGO, ILL A D ATTICA, IND. 

Circle 1 on Inquiry Card, page 123 
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Surprised 
and Pleased 

Todays' Engineer 

Problem Clinic 

• BERNARD F. OSBAHR, Editor 

It's nearly time again for ELECTRONIC 

INDUSTRIES most outstanding annual 
event. The 47th National IRE Conven-

tion takes place at the New York 

Coliseum and the Waldorf-Astoria 
Hotel, March 23-26. Traditionally, we 

devote a considerable portion of each 

year's March issue to a review of the 
technical sessions and to the exhibits 

planned for this event. This year the 
convention report starts on page 108. 

More than a decade of experience 

in reporting this occasion served to 

provide us with very reliable tools 

for estimating each year's editorial re-

quirements . . . at least so we thought. 

We were very much surprised at the 

business reports for this year, however. 

An unexpected increase in volume 
makes this year's issue some 66 pages 

larger than last year. This in turn has 

enabled us to add quite a number of 

timely editorial pages. in this issue. For 

this we are more thi.n pleased. . . . We 
now have an opportunity to provide 
even more in the way of editorial 

features that we hope will benefit you, 
our reader. All in all, this "IRE" issue 

of ELECTRONIC INDUSTRIES is the largest 
one ever produced since the publica-
tion was founded in 1942 as ELECTRONIC 
INDUSTRIES! From all of us, thanks 
again for this wonderful vote of con-
fidence. 

In the December 1958 editorial "To-

day's Electronic Engineer" we summa-

rized the results of a survey that ELEC-
TRONIC INDUSTRIES conducted during the 
fourth quarter. This was a mail survey 

to EI readers to determine more of the 

personal characteristics of today's en-
gineer. In the conclusion it was men-
tioned that the questionnaire data had 
been transcribed onto IBM cards. These 

IBM cards, properly manipulated, can 

be made to reveal most interesting and 

significant data. We have performed 

such a breakdown by age groups and 

by the regions where engineers are 

located. Our 11-page report begins on 

page 251. We hope you find this to be 

as interesting and as informative as we 

have! 

Some of you have noticed our new 

editorial monthly feature "Problem 

Clinic." But for those who haven't, we 
should like to call your especial atten-

tion to it. In the past many readers have 

written to us about particularly vex-

ing technical problems that have con-

fronted them. Our readers service 

department and our editorial staff has 
been able to provide solutions to a 

great many of these. Some of them, 

however, seem to have no known 

answers. 
The purpose of the "Problem Clinic" 

is to take such problems to as many 

professional engineers as possible. It 
is our hope that at least one of our 

readers has previously solved this or a 
similar problem. Or perhaps one of our 

readers will be able to suggest a solu-

tion to this unknown. 
At any rate, so far "Problem Clinic" 

has averaged six suggested solutions 

per problem and the number of "new" 
problems coming in has about doubled. 

As another EI reader service, we'd be 

glad to assist you with any technical 

problems you may have! 
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Highlights 
Of This Issue 

"Today's Electronic Engineer" page 251 
Some six months ago El set out to learn just as much as possible about 
the average electronic engineer. Thousands of questionnaires went out 
to engineers in all parts of the country. The whole range of engineers 
was included: jr. engineers, project engineers, senior engineers, vice-
presidents for engineering. And the questions we asked were searchingly 
personal, such as: 

• What is your income today? 
• What was your income 5 years 

ago? 
• How much life insurance do you 

have? 
• How much is your house worth? 
• What is the worth of your liquid 

assets? 

• How many firms have you 
worked for? 

• Does your firm have a pension 
plan? 

• How many cars do you own? 
• What are your future plans? 
• How many children do you 

have? 

Amazingly enough, more than half of the engineers that we question-
naired sent in their answers. Here is a summary of what they reported. 

Industry's First Transistor Interchangeability Chart! page 143 
"Interchangeability" has been looked to for many years in the trans-
istor industry but until now only scattered attempts have been made on 
the part of individual manufacturers to make interchangeability infor-
mation available to engineers. Here for the first time is comprehensive 
all-industry cross-referencing of transistors and their nearest equivalents. 
All the major transistor manufacturers have cooperated with El in 
this project. It is the first time that such unanimous cooperation has 
been obtained. The information includes not only data on interchange-
ability but also dimension drawings as well, so that both electrical and 
physical interchangeability can be checked. 

Ionospheric Interference page 77 
Where directional antennas are pointed skyward two main sources of 
interference are encountered that are propagated by the ionosphere. 
First is where static interference and man-made signals enter the 
radar beam; and second, where transmitted power is scattered back 
along the path. These difficulties can be minimized through proper 
design. 

Other Communications Media! page 79 
Radio communications has distinct disadvantages, to the military's 
thinking. Frequency space is limited, it is easily jammed, and much 
too unreliable. To overcome these drawbacks the USAF is investi-
gating the properties of low frequency radio, sound, light, heat and 
nuclear radiation as means of communication. 

1959 National IRE Convention! page 108 
"Space" will be the featured theme of this year's IRE Show meeting 
at the New York Coliseum, March 23-26. Highlight will be a panel 
discussion by 10 distinguished authorities on the various aspects of 
space travel and communication. Over 850 exhibitors will be displaying 
products for the expected 55,000 engineers and show visitors. 

Today's Electronic Engineer 

Transistor Interchangeability Chart 

Ionospheric Interference 

Other Communications Media 

1959 National IRE Convention 



RADARSCOPE  

ayeet. • 

Lkjelo 

tee.ktej 
ALY,,te f je3xje 
wydex m eya 
h ,ts9 Jej 

Xt3 a15d »kn.) t 

nP7e-y 

3,Pd .canxm 

mnx» 'j'>2hd.i« 
vbfc 9.kx, 

:o t 

.1Deeitílt 
oke7y 
arty c 
-48765 

3 

711.bcr 
6h 

L;wqaz 
g,hjjk 
rf sgv 

71unkt 
bnizt 
5}erfg 
09iuh 
65f-z1 

6tgl 

'S014-75 
nbvf r 
uB6gb 

erb r* 

6cm 
murn ee 
l'54ew e 

READ-OUT LAMP 
This 14-segment electroluminescent readout lamp — termed an 
Alpha lamp by Westinghouse — can display all letters of the alpha-
bet, numerals 0 through 9 and symbols. Characters are formed by 
applying 240-volt or 460-volt ac signal to the proper terminals. 

SMALL ELECTRONIC FIRMS are showing an in-
creasing tendency to form cooperative pools to 
strengthen their position in bidding for government 
contracts. The Small Business Administration is 
lending its assistance in the formation of these pools 
and formally approves the pools' proposed opera-
tions. Five pools have now been set up. The latest, 
Electrodyne Industries came into existence last 
month. It was formed by 4 Long Island firms, Holden-
Massey Corp., Republic Electronic Industries Corp., 
Microtran Co., Inc., and Paromal Products Inc. The 
pool will seek government contracts for radio trans-
mitting and receiving and radio navigation equip-
ment, radar and radiac equipment, guided missile 
assembly and instrumentation. 

"NUCLEAR POWER is not the panacea for the 
world's future energy needs," says W. Kenneth 
Davis, former Director of Reactor Developments of 
the USAEC. He says, "At most we can anticipate 
only about 25% of our total energy requirements 
coming from nuclear power even after it is fully 
developed and economically competitive." This is 
still quite a substantial contribution, for the con-
sumption is expected to just about quadruple by 
2000 A.D. "Methods of storing thermo or electrical 
energy for use in mobile applications and many spe-
cialized uses should be developed and wil/ become 
of increasing importance in future decades," he 
says. 

CLOSED CIRCUIT COLOR TV has important impli-
cations for department store use. With wide screen 
projectors, such as the newly introduced CIBA 
"Eidophor" units, the stores have an important tool 
for window displays and store front merchandising. 

VACUUM TUBE PROSPECTS continue to look up, 
despite the various obituaries being written for the 
industry. Sales volume last year reached about $800 
million despite the first half recession. A total of 
$866 million for 1959 is now estimated by at least 
one major manufacturer. 

"TIME REVERSAL TECHNIQUES" are based on a 
theory that signals transmitted over long distances, 
if reversed in their direction of flow midway between 
the transmitter and receiver, will retain their fidelity 
over the entire transmission route. Case Institute of 
Technology last month was issued a contract from 
Rome ADC to investigate whether this theory has 
applications to the transmission of digital data. The 
research will be carried on over a transmission line 
700 miles long. Among the applications foreseen 
is the transmission of digital information to a satel-
lite for rebroadcast back to earth. 

EXPERIMENTAL SEARCH RADAR 
Lincoln Lab of M.I.T. has just completed construction of this new 
high-power experimental search radar on Boston Hill in North Andover, 
Mass. Though it weighs more than 50 tons, it can be rotated at 5 
rpm in winds of 60 mph and still maintain accuracy of less than 0.1°. 
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Analyzing current developments and trends throughout the electronic 

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

COST-PLUS POLICY of the government is getting 
some second thoughts. Pentagon purchasing agents, 
in certain cases are offering extra profits to defense 
contractors for contributions toward improved per-
formance, earlier delivery, or lower cost. They figure 
that each extra dollar profit is more than offset by 
the savings in other costs. The Defense Dept. is 
caught in a pinch, between the demands for economy 
on one side and the skyrocketing costs of modern 
weapons system on the other. Somehow new methods 
must be derived to cut costs, or provide improved 
performance for the same costs. The logical party to 
make these improvements is the contractor. The only 
thing needed is incentive, and the most logical in-
centive is added profits. 

AN EXPECTED BOOM in FM car radios could give 
a shot in the arm to FM station operation. Certain 
advertisers have found that for certain products and 
services, FM is already more economical in cost per 
thousand than AM radios. FM is acquiring a reputa-
tion for audiences of "taste and discrimination," 
which is attractive to certain advertisers. 

THE RECESSION had little effect on the semicon-
ductor business last year. Sales of transistors, rec-
tifiers, and diodes reached a new record high of 
$195 million, an increase of 35% over 1957. Indus-
try spokesmen are estimating a further growth of 
30% in 1959 and a gross business in excess of $250 
million. H. B. Fancher, General Manager of GE's 
Semiconductor Products Dept. sees the largest 
growth in the rectifier area. "Sales of semiconductor 
rectifiers," he says, "can be expected to increase by 
50% from the 1958 level of 33 million, to around 
$50 million." However he estimates that the largest 
dollar increase will be in transistors, which will be 
twice as large as that for rectifiers. 

ENGINEERING 

IF SPACE ENGINEERING is to acquire the mo-
mentum typical of American competitive industry, 
something will have to be done about the patent 
situation. So long as the Government retains the 
controls in the Space Acts, there is hardly sufficient 
incentive for the bulk of the industry to get excited 
over the space age possibilities. It is easy to demand 
relaxation of the Government's control, but obvi-
ously the requirement of military security must also 

be recognized. Just how much relaxation can be 
reasonably expected was discussed last month by 
130 members of the National Association of Manu-
facturers' Patents Committee in a meeting in Wash-
ington. Sitting in on the discussions for the Gov-
ernment was Commissioner of Patents, Robert C. 
Watson. A long range plan is now being drafted. 

ELECTRONIC INDUSTRIES • March 1959 

PRODUCTION 

PRE-PRODUCTION COSTS have been significantly 
reduced at Westinghouse's Air Arm Div. in Balti-
more through a system they tab MMI (Mechanized 
Manufacturing Information). The new system, de-
signed around semi-automatic and automatic busi-
ness machines, significantly compresses the time 
involved in getting new military developments from 
drawings into actual weapons systems. Company 
spokesmen estimate, "The new technique will save 
approximately a half a million dollars in the Air 
Arm Division's measurable 'paper work' processing 
costs by 1962." Under MMI, the basic information 
is placed on perforated paper tape immediately after 
engineering drawings and specifications are issued. 
From this point on, data needed by each of the many 
departments involved in the manufacturing process 
are issued simultaneously on either tape or punched 
cards so that purchasing can begin to acquire ma-
terials while manufacturing is preparing to process 
the materials when they arrive. A time study showed 
that where 4 to 10 weeks were required under the 
old system, MMI has reduced the work to from 2 
to 5 weeks. Westinghouse spokesmen feel that the 
new system will have far reaching effects through-
out the entire defense products industry. 

MISSILE RESEARCH 
New hypervelocity instrumentation for missile and space vehicle 
research has been developed by Avco Research and Advanced Deveiop-
ment Div. This shadowgraph system employs a catadioptric light 
screen that detects the presence of a projectile breaking the beam. 



SPRAGUE® RELIABILITY 
in these two dependable 
wirewound resistors 

- 

MINIATURE 

VITREOUS-ENAMEL I 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. 

KOOLOHM 
.5W 

KOOLOHM 

7W 

KOOLOHM 

10W 

KOOLOHM 

14W 

NEW SMALLER SIZE 

KOMI' 
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 maximum 
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 MAGNETIC COMPONENTS • TRANSISTORS 

INTERFERENCE FILTERS e PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE • PRINTED CIRCUITS 
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As We Go To Press  

Gravity Measurements 
Can Be Made From Air 
A major technological break-

through in geophysics by taking 
the first successful measurements 
of gravity from an aircraft was 
announced by the Air Research 
and Development Command. 
The flight tests signify a giant 

step forward in gaining basic 
knowledge of our planet, said Dr. 
Lloyd Thompson of the Geophys-
ics Research Directorate, Air 
Force Cambridge Research Cen-
ter, Bedford, Mass. "This opens a 
whole new field of geodetic, grav-
ity and geophysical applications," 
he said. 

Previously, it had been thought 
impossible to measure gravity 
from the air. Scientists charting 
the earth's gravity field were re-
stricted to tedious, time-consum-
ing measurements on land or sea 
involving many variable factors. 

Airborne gravity measurements 
will give rapid answers to many 
geodetic survey questions. For ex-
ample, map-makers will be able to 
precisely locate islands, measure 
exact distances between conti-
nents and accurately plot the en-
tire world. Also, the exact center 
of the earth can be located. 

Call For WESCON Papers 
Engineers who wish to present 

papers at the 1959 WESCON should 
send 100-200 word abstracts, with 
complete texts or detailed summa-
ries, to Dr. K. R. Spangenberg. 
WESCON, 60 W. 41st Avenue, 
San Mateo, Calif. 

TUBE 
CHECKER 
DELUXE 

Up to 2,500 electron 
tubes per hour are 
checked by this new 
testing machine at 
RCA Electron Tube 
Div., Harrison, N. I. 

Political Pressure 
Kills Booster Ruling 
The FCC's plans to kill off opera-

tion of illegal TV 1 ooster stations 
by March 30 have foundered under 
.a barrage of complaints from Con-
gress. 
An FCC letter of Dec. 31 stated 

that all VHF boosters—channel re-
peaters or VHF-VHF translators— 
must convert to UHF translator 
systems by th e March date. Ap-
proximately 1,500 stations would be 
affected. 
With the long-delayed ruling fi-

nally announced Congress suddenly 
erupted with a flurry of bills to le-
galize booster operation. Faced with 
mounting opposition the FCC hur-
riedly reconsidered, voted to give 
operators 6 months, rather than 90 
days, to suspend booster operation. 
The commission announced that 

it needs to "give further study to 
the legal and technical aspects of 
the situation." 

CORROSION MEASUREMENTS 

Differences of as little as 1-millionth of an 
inch in the internal corrosion in a pipe or 
tank are detected by this new measuring in-
strument by Crest Instr. Co. div. of Magna 
Products Co. 

Missiles Guided By 
Photos of Terrain 
By combining radar and aerial 

mapping the Air Force has come 
up with an electronic guidance sys-
tem that controls not only the di-
rection of an aircraft's flight but 
also its altitude. 
The system can be programmed 

to ascend over mountain peaks or 
to skim at low levels over coastal 
plains. 
The ATRAN guidance system, 

developed by Goodyear Aircraft 
Corp. for the Mace weapon system, 
gets no direction after the launch-
ing. The aircraft is controlled 
through comparison of the radar 
image returned from the ground 
with actual aerial photos. For use 
with the equipment the aerial 
photos are translated into synthetic 
film. 

Since topographical maps exist 
for most of the world, the film can 
be quickly made for any desired 
course, enabling a missile or an 
airplane to be electronically guided 
almost anywhere. 

Electronic Support 
Systems to Rome AMA 
The Air Materiel Command is 

tightening up the management of 
Electronic Support Systems. The• 
first move as made last month in 
setting up a new unit, Detachment 
1. Rome Air Materiel Area, lo-
cated at Wright-Patterson AFB. 
The Support Systems are used in 

gathering intelligence data, in air 
defense and strategic bombing, 
controlling air traffic and in long-
range weather forecasting. 
Rome AMA now becomes respon-

sible for procurement and produc-
tion for a number of Support sys-
tems necessary for communication 
and control networks, and for air 
defense. 
AMC is also establishing a new 

office to handle liaison with the far-
flung radar picket lines, BMEWS, 
DEW Line, SAGE and White Alice, 
and the Air Defense Systems Inte-
gration Division (ADSID). The 
new office comes under the Direc-
torate of Procurement and Pro-
duction. 

More News on Page 9 
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PUTTING MAGNETICS TO WORK 

Want a billion-position switch? 
Magnetic amplifier manufacturers turn to Orthonol® tape cores 

for precise proportioning control or switching action 

Orthonol is a switching material that can be turned all the 

way on—or part way on—with vast precision. 

The rectangular B-H loop of the 50% nickel, grain-oriented 
alloy provides an amplifier output which is linear and directly 
proportional to control (reset) current. This response is so 
linear that the amplifier acts as a valve with an infinite (at 
least a billion) number of steps from full off to full on. 

Full off and full on can be achieved with snap action, because 

the horizontal saturation characteristic of the B-H curve 
means a very low saturated impedance. Thus, when the am-

plifier is on, it is on; when it is off, it is off. On-to-off imped-

ance ratios of at least 1000 to I provide complete assurance 
of this absolute characteristic. 

Should your manufacturing facilities prevent the use of 

Orthonol in tape wound core form, you can still take ad-
vantage of this excellent material in laminations. An 

Orthonol laminated core has characteristics almost identical 
to those in toroidal form. 

Like all Magnetics, Inc. products, Orthonol tape wound 
cores and laminations are Performance-Guaranteed. Full 
details await your inquiry. Magnetics, Inc., Dept. EI-60, 
Butler, Pennsylvania. 

177RSIIETICS inc. 

8 Circle 325 on Inquiry Card, page 123 
Visit our Booth 2533 at the IRE Show 
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As We Go To Press ...  

Coming Events 
A listing of meetings, conferences, shows, etc., occurring 

during the period March-April that are of 

special interest to electronic engineers 

Mar. 1-3: Southeastern Regional Con-
ference, Nat'l Assoc. of Music Mer-
chants; Dinkler-Plaza Hotel, At-
lanta, Ga. 

Mar. 2-4: Electronics Conference, 
American Management Assoc.; 
Statler Hilton Hotel, New York, 
N. Y. 

Mar. 2-6: Western Joint Computer 
Conf., IRE, AIEE, ACM, Fairmount 
Hotel, San Francisco, Calif. 

Mar. 5-6: Flight Propulsion Meeting, 
IAS; Hotel Carter, Cleveland, Ohio. 

Mar. 5-7: Western Age Conference, 
Domestic Trade Dept., Los Angeles 
Chamber of Commerce; Los An-
geles, Calif. 

Mar. 6-7: Meeting, American Physical 
Society; Univ. of Texas, Austin, 
Tex. 

Mar. 8-11: Gas Turbine Power Conf. 

Society; Daytona Beach, Florida. 
Mar. 23-26 National Convention and 

Radio Engineering Show, I R E; 
Waldorf-Astoria Hotel and the 
Coliseum, New York City. 

Mar. 24-25: Meeting, Institute for 
Printed Circuits; New York, N. Y. 

Mar. 26: 15th Annual Quality Control 
Clinic, Rochester Society for Qual-
ity Control; University of Roches-
ter, Rochester, N. Y. 

Mar. 30-31: Meeting, American Physi-
cal Society; Hotel Somerset, Cam-
bridge, Mass. 

Mar. 30-April 1: Chicago Electrical 
Industry Show; Hotel Sherman, 
Chicago, Ill. 

Mar. 31-April 2: 21st American Power 
Conf., Ill. Inst. of Tech.; Sherman 
Hotel, Chicago, Ill. 

Mar. 31-April 2: 9th Intn'l Symp. on 
and Exhibit, ASME; Netherlands- Millimeter Waves, Polytechnic Inst. 
Hilton Hotel, Cincinnati, Ohio. of Brooklyn, IRE, Dept. of Defense 

Mar. 8-12: A viation Conference, Research Agencies; Auditorium of 
ASME; Statler Hilton Hotel, Los the Engineering Societies Bldg., 
Angeles, Calif. Polytechnic Institute of Brooklyn. 

Mar. 10: Annual Meeting & Election Mar. 31-April 3: National Aeronautic 
of Officers, Assoc. of Electronic Meeting, SAE; Hotel Commodore, 
Parts & Equipment Mfgs. Assoc.; New York, N. Y. 
Como Inn, Chicago, Ill. Apr. 1-30: 9th Plenary (CCIR) Inter-

Mar. 10-12: Electrical Mfg's Exposi- national Radio Conf., CCIR; Bilt-
tion; Franklin County Veteran's more Hotel, Los Angeles, Calif. 
Memorial Bldg., Columbus, Ohio. Apr. 2-3: Conference on Silicon Car-

Mar. 11-12: Iron 8z Steel Instruments- bide, Air Force Cambridge Research 
tion Conference, ISA; Pick-Roose- Center, Boston, Mass. 
velt Hotel, Pittsburgh, Pa. Air. 2-3 Conf. on Electrical Applica-

Mar. 12: Symp. on Microwave Tech- tions in the Textile Industry, AIEE; 
niques for Computing Systems, Heart of Atlanta Motel, Atlanta, 
ONE, Information Systems Branch; Ga. 
Dept. of Interior Auditorium, Apr. 2-3: Tech. Conf. on Physical 
Washington, D. C. Metallurgy of Stress Corrosion 

Mar. 15-18: 37th Annual Convention Fracture, AIME, Mellon Institute, 
& Broadcast Engineering Conf., 

Pittsburgh, Penna. 
tional Assoc. of Broadcasters; Chi- Apr. 2-4: Meeting, Alp, Optical So-
cago, Ill. ciety of America; Hotel New York-

Mar. 16-20: 11th Western Metal Ex-
er, New York, N. Y. position and Conference, American 

Society for Metals; Pan-Pacific 
Auditorium and Ambassador Hotel, 
Los Angeles, Calif. 

Mar. 17: Annual Meeting, Broadcast 
Pioneers; Conrad Hilton Hotel, Chi-
cago, Ill. 

Mar. 17-21: 8th Electrical Engineer's 
Exhibition; Earls Court, London, 
Eng. 

Mar, 18-20: Conference, EIA; Statler 
Hotel, Washington, D. C. 

Mar. 22-24: Northwestern Regional 
Conf., National Assoc. of Music 
Merchants; Hotel Multnemah, 
Portland, Oregon. 

Mar. 22-25: Numerical Control of 
Machines in Production Processes, 
Engineering Depts. of UCLA and 
Purdue Universities; Campus, 
UCLA, Los Angeles, Calif. 

Mar. 23-25: Meeting, American Rocket 

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-
rial 

CCIR: International Radio Consultative Com-
mittee 

EIA: Electronic Industries Assoc. 

IAS: Institute of Aeronautical Sciences 
IRE: Institute of Radio Engineers 
ISA: Instrument Society of America 
ONE: Office of Naval Research 
SAE: Society of Aeronautical Engineers 
SMPTE: Society of Motion Picture & TV 
Engineers 

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

ers Assoc. 

Employment to Rise 
in '59—Boom in '60 
"Help wanted" advertising, a re-

flection of the country's economic 
trend, is increasing after declining 
for 23 months. A gradual increase 
will continue through 1959 but 
surge upward during 1960. These 
are some of the conclusions reached 
by a survey conducted by "Help 
Wanted Trend" (January 1959), a 
monthly report published by B. K. 
Davis & Bro., 1616 Walnut St., 
Phila., Pa. 
The survey showed that the re-

cent recession hit bottom in March. 
The cities hardest hit were Detroit, 
Cleveland, and Pittsburgh, which 
depend on heavy industry. 
The report predicted that con-

sumer spending will go up in 1959. 
Government spending will increase 
—despite the President's plea for 
economy. Employment will go up, 
but so will unemployment, and col-
lege recruiting will boom again this 
year. 

Engineering Writing 
The IRE Professional Group on 

Engineering Writing and Speech 
will present a program of five tech-
nical papers at the coming IRE 

Show and Convention. 
The program will be presented on 

Monday, March 23, at 2:30-5:00 
P.M. in the Jade Room, Waldorf-

Astoria. 

SOME HIGHLIGHTS OF 1959 

Mar. 23-26: National Convention, 
IRE; Waldorf Astoria (Hdqts), 
New York Coliseum (Radio Engr'g 
Show), New York, N. Y. 

April 5-10: 5th Nuclear Congress, In-
stitute of Aeronautical Sciences, 
Coordinated by EJC, ISA, ASME, 
IRE; Municipal Auditorium. Cleve-
land, Ohio. 

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

May 18-20: Electronic Parts Distrib-
utors Show, Assoc. of Electronic 
Parts & Equipment Mfg., Inc.; 
Conrad Hilton Hotel, Chicago, Ill. 

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. 30-Dec. 1: Eastern Joint Com-
puter Conf., IRE (PGEC), AIEE, 
ACM; Hotel Statler, Boston, Mass. 
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As We Go To Press ...  

ELECTRONIC SHORTS 
Dept. of the Army has awarded four contracts in excess of $5-million 

for the development and production of three additional MOBIDIC com-
puters and for programming assistance. MOBIDIC is the high-speed, 
van-mounted digital computer being developed for the Army by Sylvania 
Electric Products, Inc., under contract with the Army Signal Corps. The 
awards announced today bring to a total of four the number of MOBIDIC 
computers ordered by the Army. 

The largest closed-circuit TV network in history was employed by In-
ternational Business Machines Corporation for a coast-to-coast sales 
meeting. The one-hour telecast, produced and networked by TNT (Theatre 
Network Television, Inc.), covered 157 locations in 147 cities. This is the 
largest number of cities ever linked in any closed-circuit telecast of any 
kind. The largest previous business meeting ever held was also an IBM 
sales meeting which embraced 80 cities on September 2, 1958. The IBM 
telecast reached all IBM salesmen and customer engineers in the United 
States. 

Radar advisory service to civil air carrier jet aircraft has been extended 
to the three transcontinental jet routes linking Los Angeles and San 
Francisco with New York. This joint service of the Federal Aviation 
Agency and the U. S. Air Force Air Defense Command, is also provided 
to civil jets operating from New York over the Northeastern portion of 
the country and from New York to Miami, Florida, at altitudes from 24,000 
feet to 35,000 feet inclusive. The radar advisory services is designed to 
inform pilots of civil jet transports operating en route with information 
on other traffic as observed on radar in their area. 

Successful test firing of a revolutionary new low-cost meteorological 
rocket that can be launched by a 2-man crew has been accomplished. The 
rocket eventually will be made of finely spun glass fibers so that it may 
be fired by meteorological personnel over populated areas and exploded 
to fragments after it has gathered needed data. Named ARCAS (All-
purpose Rocket for Collecting Atmospheric Soundings) the rocket was 
made for the Office of Naval Research by the Atlantic Research Corpora-
tion of Alexandria, Virginia. In the most impressive of 4 rounds fired, 
ARCAS reached 174,000 feet with a payload of instrumentation. A new 
type launcher of ingenious design makes it possible to fire the ARCAS 
with a crew of only two men. 

A new development in electron tube manufacture that promises to greatly 
improve performance of electronic equipment, has been accomplished by 
Sylvania Electric Products, Inc. Known as "Sarong," the skin-tight film 
coating is wrapped around the tube cathode. In conventional tube manu-
facture, the cathode coating is sprayed on in liquid form. More stable tube 
characteristics and longer tube-life are anticipated. First application will 
be in the field of TV tuners. 

A new micromodule concept can reduce many military electronic items 
to at least one-tenth—and in some cases to as much as one-thousandth--
their present bulk. Experimental circuits, including entire assemblies of 
transistors, wiring and other elements, have been compressed by Radio 
Corp. of America into micromodules no bigger than a cough drop. A 
single unit, or module, can be built to function as an amplifier, oscillator, 
filter and the like, in aggregate, to meet specified needs in electronic 
circuit design. RCA is now at work on a 2-year, $5-million contract with 
the U. S. Army Signal Corps for development of the micromodule concept 
to the point where ground tactical, fixed plant, and airborne systems can 
be sharply reduced in bulk and weight. 

The first photographs of a conventional radar display have been made 
at an altitude of 100,000 ft from a balloon-lofted instrumented radar 
gondola. Using an unmanned 2-million cu. ft. free balloon, the task was 
accomplished through a joint effort by Goodyear Aircraft Corp. and the 
Winzen Research Corp. of Minneapolis, Minn. for the USAF. The present 
contract calls for three such flights. The unusual pictures, showing an 
aerial radar view in plan position form rather than the view as seen in 
conventional photographs, will extend man's limited knowledge of radar 
characteristics at stratospheric altitudes. 

Electronic Firms, Govt. 
1-2 in Campus Recruiting 
The California Institute of Tech-

nology recently released its annual 
report on "Placement Activities: 
1957-1958." It contains many facts 
of interest, but the following merit 
special mention: 

For the first time in five years 

there was a decrease in the number 
of organizations represented on the 
campus for the purpose of inter-

viewing students. From 183 in 
1956-57, the number dropped to 

158. The number of interviews de-
clined from 2667 to 2592. Elec-
tronics - computing companies had 

the largest representation; govern-
ment agencies were second. 

The percentage of Bachelors 

planning to do graduate work con-
tinued to increase. It was 64%, as 
compared with 60% in 1957, 58% 
in 1956, 47% in 1955. 

One hundred per cent of the engi-
neering graduates received and ac-

cepted job offers. Salary offers for 
this group ranged from $575 to 
$1,050, with a median of $750. The 

median for Ph.D.s was only $700, 
but the range was from $350 to $1,-

292. The median for Bachelors of 
Science in fields other than engi-

neering was $490, for Masters of 
Science, $615. Offers in each cate-
gory except the Ph.D. were sub-
stantially higher than in 1957. 

The head of a private employ-
ment agency foresees no increase 

in the demand for college gradu-

ates without experience "until af-
ter the first of the year—if then. 

Urge More R&D Contracts 
For Smaller Companies 
The Small Business Administra-

tion, Lafayette Bldg., Washington, 
D. C., is distributing a new direc-
tory of 1,400 companies interested 
in Research and Development con-
tracts. In issuing the directory, the 
Small B usines s Administration 
urged procuring agencies and major 
contractors doing R & D work to 
consider the potential of smaller 
businesses. Receiving the directory 
are Government agencies, some 
major prime contractors, Govern-
ment R & D centers, and other 
agencies. 

More News on Page 26 
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Digital Computer Techniques—State of the Art 

Failure of computers has been known to force 
scientists back to more primitive forms of calcula-
tion. (Note the extra digit which comes in handy 
when numerical concepts need to be "carried".) 
However, at Hughes, we have developed and are 
producing components which insure you against 
breakdown even under the most severe opera-
tional conditions. Our most powerful ally is an 
almost unreasonable passion for quality control. 
On the following three pages you'll find specific 

examples of Hughes reliable components—Para-

metric Amplifier Diodes, TONOTRON * Storage 
Tubes, and MEMO-SCOPE* Oscilloscopes. 

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... 
MEMOTRON* and TYPOTRON* Storage Tubes... 
Microwave tubes... Diodes, Transistors and 
Rectifiers with uniform performance... and 
Industrial Systems which automate a complete 
and integrated line of machine tools. 
*Trademark of H.A.C. 

I. R. E. SHOW: See the Hughes Exhibits Number 2801-2807. 

Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 
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FROZEN 

TRANSIENTS 

with the Hughes MEMO-SCOPE® Oscilloscope 

Trial and error methods necessary to capture elusive 
transients on conventional scopes waste time, film, 
and precious research dollars. Never again need this 
happen. With the Hughes MEMO-SCOPES oscilloscope 
you may instantly "freeze" wave forms s ith brilliant 
clarity for careful study, comparison and analysis. 
The Hughes MEMO-SCOPE oscilloscope retains these 

frozen transients until intentionally erased. Selected 
transient information may be triggered externally or 
internally. Successive wave forms may be written 
above, below or directly over the original information. 

SWEEP SPEED FOR STORAGE: 10 microseconds to 10 seconds per division (0.33"). 

FREQUENCY RESPONSE: DC to 250 KC down 3 db. 

SENSITIVITY: 10 millivolts to 50 volts per division or with optional high sensitivity preampli-
fier 1 millivolt to 50 volts per division. 

APPLICATIONS: Trouble shooting data reduction equipment.., switch and relay contact 
study...ballistics and explosives research...ultrasonic flaw detection ...physical testing — 
shock — stress— strain. 

A Hughes representative will gladly demonstrate the MEMO-SCOPE• 
oscilloscope in your company. Simply address your request to: 
Hughes Products, Marketing Dept.—MEMO-scone 
International Airport Station, Los Angeles 45. California 

Creating a new world with ELECTRONIC' 
HUGHES PRODUCTS 
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AN IMPORTANT NEW PRODUCT ANNOUNCEMENT FROM HUGHES! 

PARAMETRIC 
AMPLIFIER 
DIODES 

FOR LOW-NOISE MICROWAVE AMPLIFIERS 

Now Hughes Products brings you high perform-
ance parametric amplifier diodes at a price in the 
same range as good microwave mixer crystals. 
These Hughes diodes have been designed to solve 
your problems associated with low-noise para-
metric amplifiers, modulators, frequency con-
verters, harmonic generators, electronic tuners, 
switches, etc., at microwave as well as at lower 
frequencies. 
Used in a 3000 Mc high gain parametric ampli-

fier with both signal and idler channels as inputs, 
these diodes have produced at room temperature in 

TECHNICAL SPECIFICATIONS AND DATA: 

Package (actual size) C' 
C (ii zero 

bias 
(nominal) 

cutoff * 
fragile" 
(nominal) 

I. 
(nominal) 

y. 
Min. 

*. 
Nom. 

Equivalent Circuit 

HPA 2800 0.1µyf 

0.2gpf 

2.5µpf 70KMC 
4mgh 

ex 
1KMC 

5V 7V 

/ 

c 

1 

R. 

7rc 
'1 

HPA 2810 e;a 

r m Ji • 

l'At breakdown voltage **Breakdown voltage (105A point) 

Address inquiries to: 
Hughes Products, Semiconductor Marketing Dept., 
P.O. Box 278, Newport Beach, California. 

the laboratory a noise temperature of 100 K above 
absolute zero. Noise temperatures of 50'K above 
absolute zero were obtained when diode was cooled 
by liquid nitrogen. 
The Hughes Parametric Amplifier Diodes are 

available in two rugged, hermetically sealed ver-
sions. One has a miniaturized glass package (type 
HPA 2800) ; the other has been adapted to a con-
ventional microwave package (type HPA 2810). 
Both are hermetically sealed in glass and have the 
same cutoff frequency. 

CAPACITANCE vs. 
BIAS VOLTAGE 

Reverse Bias Voltage 
0 V 
3 V 
7 V 

Capacitance C 
2.5 pgf 
0.76 me,f 
0.60 

Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 
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THE FIRST 21"STORAGE TUBE 
High light output! Controlled Persistence! Full gray scale! 

The Hughes 21" TONOTRON * tube offers you a new level of 
sophistication in displays for: Air traffic control, Combat 
situation plotting, Radars, Large-scale read-out, Medical' 

diagnosis, Industrial television, and Slow-scan displays. 

This new TONOTRON tube provides high light output, in-
tegration abilities, full gray scale, controllable persistence, 
and a very large display area—all in one envelope! 
Hughes also announces a 21" character-writing TYPO-

TRON e storage tube, which gives you the added capability 

of high-speed digital character display. The 21" TYPOTRON 
tube is ideally suited for any of your digital read-out re-
quirements. In addition, this unique TYPOTRON tube offers 
you either character read-out or spot writing modes—or a 
combination of both capabilities. 

Both the 21" TONOTRON Tube and the 21" TYPOTRON tube 

are now available for delivery. For additional information 
please write: Hughes Products, Electron Tubes, Interna-
tional Airport Station, Los Angeles 45, California. 

See the new Hughes 21" TONOTRON tube in action at the I.R.E. show (Booths 2801-2807) 

Creating a new world with ELECTROkCS 

*Trademark of Hughes Aircraft Co. 

1 HUGHES PRODUCTS 
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Electronic Industries International 

Canada—E.M.I., Electrical & Musi-
cal Industries Ltd., has increased its 
investment in A. C. Cossor (Canada) 
Ltd., and obtains a controlling inter-
est in the firm. The new name of 
A. C. Cossor Ltd. will be E.M.I.— 
Cossor Electronics Ltd. 

United Kingdom—Philco Corp. has 
reached a licensing agreement with 
Thorn Electrical Industries, Ltd., 
London, whereby Thorn will acquire 
two Philco British subsidiaries to 
manufacture and sell the American 
firm's television receivers, radios, and 
high-fidelity phonographs. Thorn has 
acquired all the issued capital stock 
of Philco (Overseas) Ltd., and Philco 
(Great Britain), Ltd. Both concerns 
will be operated as units of Thorn. 
Thorn will manufacture and sell 
Philco-trademarked equipment in the 
United Kingdom and make export 
models of some Philco equipment for 
Philco International Corp's overseas 
distribution outside the U. K. 

Colombia—International Petroleum 
Co., Ltd., subsidiary of Standard Oil 
Co. (New Jersey), will install a 
Bendix G-15 general-purpose com-
puter in its Bogota plant. The com-
puter will handle survey data reduc-
tion in the petroleum engineering field 
and data processing of company pay-
rolls. 

Territory of Hawaii—A $400,000 
observatory is to be built on Ewa 
Beach about two miles west of the 
entrance to Pearl Harbor, Honolulu. 
Designated The Honolulu Magnetic 
and Seismological Observatory, it will 
serve as a center for magnetic obser-
vations, needed for accurate compass 
calibration, and as the heart of the 
seismic sea warning system in the 
Pacific. The observatory should be 
ready for use by December 1959. 

USSR — The U. S. Government, 
American Industry, and other private 
groups will collaborate on an "Ameri-
can Exhibition" in Moscow for 6 
weeks beginning around July 4, 1959. 
The USSR will stage a similar ex-
hibition in the Coliseum in New York 
City around June 28. The American 
exhibit will feature American educa-
tion, science and research, and art. 
President Eisenhower has authorized 
the use of $3,300,000 in Mutual Se-
curity Funds in addition to $300,000 
available from a U. S. appropriation 
for an exhibit which did not take place 
last year. While there will be in-
dustrial displays, it will not be a 
trade fair. 

Liberia—Liberia is getting $3,000,-
000 from the U. S.'s Development 
Loan Fund to improve their telecom-
munications facilities. The loan covers 
telephone, telegraph, teletype and 
other services between Monrovia and 
county and provincial centers. 

Switzerland—Controls Company of 
America has formed a new subsidiary, 
Controls A.G., in Zug, Switzerland, 
under Mr. Remy Ludwig. The new 
company becomes the center of foreign 
operations for Controls Company, 
which also operates a manufacturing 
plant in Nijmegen, Holland. 

Export Controls—Eighty five com-
modities, removed earlier from in-
dividual export requirements, now re-
quire individual export licenses for 
shipment to Poland. At the same time, 
thirty commodities have been removed 
from the list, including certain ca-
pacitors, resistors and magnetic and 
electrostatic separators. 

West Germany—General Controls 
Co. has set up a new subsidiary, Gen-
eral Controls, G.m.b.H, in Dusseldorf. 
Helmut Kiepe, West German indus-
trialist, is General Manager and holds 
minority interest. The subsidiary 
will be the sales and distribution cen-
ter for Continental Europe for the 
parent company. Limited manufac-
turing of some General Controls 
products will begin late this year. 

IBM 704 data proc-
essing system, des-
tined for the Jap-
anese Weather 
Bureau in Tokyo, is 
loaded aboard ship 
in San Francisco. It 
is the first of its size 
delivered to the Asia 
Pacific area. The 
weight of the loaded 
van-45,000 lbs. — 
made a thorough in-
spection of the high-
way route from Yo-
kohama to Tokyo for 
height and bridge 
load clearances 
necessary. 

MORE 
INTERNA-
TIONAL 
NEWS 

ON PAGE 
26 

Norway—Marconi VHF multichan-
nel terminals and repeaters have been 
ordered by the Norwegian PTT to 
extend their coastal radio telecom-
munications network. Terminal sta-
tions have been planned for Hammer-
fest, Honningsvag, Berlevag a n d 
Vardo, with repeaters at Gamvik and 
Makkaur. The total distance covered 
by the route is about 200 miles. 

Israel — Snyder Mfg. Co., Phila. 
manufacturer of auto radios and TV 
antennas, plans to purchase more of 
its electronic components from plants 
in Israel during the corning year. 
The company has been purchasing 
electronic components from European 
and Far East manufacturers for the 
past 10 years. 

Japan—An IBM 704 is being in-
stalled at the Japanese Meteorological 
Agency in Tokyo, to be used for daily 
weather predictions, especially the 
prediction of the course and speed of 
typhoons. There will be a mutual ex-
change program of information with 
the U. S. Weather Bureau in Wash-
ington to conduct weather studies for 
the entire northern hemisphere. In-
formation will also be fed to the 
system from ships at sea and from 
U. S. Air Force weather stations. 
The Japanese Meteorological Agency, 
a branch of the Japanese Government, 
ordered the machine from Interna-
tional Business Machines Co. of Japan, 
Ltd. (See photo below.) 
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BROAD-BAND TRAVELING-WAVE TUBES OF GENERAL 

LABORATORY ANTICIPATE NEEDS OF ECM AND 

Designers of electronic countermeasure 

and pulsed radar systems are continually 

making important progress toward equip-

ments with greater flexibility, increased 

range, improved accuracy and reliability. 

Development of low- and medium-

power traveling-wave tube amplifiers for 

these equipments is a major effort at the 

General Electric Power Tube Depart-

ment's Microwave Laboratory, Palo Alto, 

California. 

These amplifiers provide wide, instan-

taneous bandwidths (typical range, 2 to 1) 

through the use of slow-wave structures 

having unique helix designs. Active pro-

grams include tubes with CW power levels 

up to 100 watts and above, and pulsed 

power outputs of several kilowatts. Gains 

from 25 to 35 db are typical. 

The use of permanent magnets and full 

metal-ceramic construction allows the de-

sign of compact, lightweight tubes, able to 

withstand severe environments found in 

aircraft and missile applications. 

Traveling-wave tube pioneering is only 

one of the broad range of activities at the 

General Electric Microwave Laboratory. 

Active developments in other fields are 

listed at the right. 

All developmental work is done with an 

eye to practical, economical manufacture 

—thus minimizing the time lapse between 

prototype development and quantity pro-

duction—and to the realistic tube needs of 

future microwave equipment. Technical 

inquiries pertaining to advanced tube 

development invited. Power Tube Dept., 

General Electric Co., Schenectady, N.Y. 

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

GENERAL ELECTRIC 

The General Electric Power Tube Microwave Laboratory is located at Stanford Industrial Park, Palo 

Alto, California where it was one of the Park's pioneer installations. Its scientists and engineers have the 
advantage of technical exchange with the faculty and research staff of Stanford University, as well as 
extensive opportunities for graduate training. Constant technical liaison is also maintained with 
General Electric's own Research and General Engineering Laboratories, Schenectady, New York. 



ELECTRIC MICROWAVE 

PULSED RADAR SYSTEMS 

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 

Progress k Our Most bnporiant Product 

Palo Alto engineers responsible for design of 
low- and medium-power traveling-wave ampli-
fiers discuss tube features for possible use in a 
final product design. (L. to R.) J. L. Putz (proj-
ect engineer), G. Van Hoven, L. E. Didier and 
R. H. Winkler. Parallel groups of engineers are 
doing similar work on advanced design low-
noise and high-power traveling-wave amplifiers. 

GENERAL 

One of several unclassified designs in advanced 
development, this 100-watt CW tube features a 

multiple helix structure, involving four parallel 
beams for higher power output over a wider 

bandwidth. Frequency range is 7.5 to 11.3 kmc, 

with 25 db gain minimum. 

ELECTRIC 
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Inítefee/ 7-retteàe, ce«, esw 

PHILCO 
announces a new family 

of LOW COST Medium Power 
Alloy Junction Transistors 
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. 

VCB 
TYPE Max. 

VCES 
Max. Peak lc 

(Amps) 
P Max. 
(Watts) 

F cr b 
(MC) 

Beta Applications PRICE 

2N1124 

(Volts) 

40 

(Volts) 

$1.30  
35 0.5 0.3 0.4 

Min 

ht. 
40 
Min 

For high voltage general purpose use 
in amplifier and switching. Small signal 
beta controlled. 

Till 
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 

2N1126 40 35 0.5 1.0 0.4 
Min 

life 
40 
Min 

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

$1.80 

2N1127 40 40 0.5 LO 1.0 
Min 

h,,, 
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 
hfe 

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

$ .95 

  2N1129 2N1129 25 25 0.5 0.15 0.75 
hFE 

100-200 
@ 0.1 amp 

For high gain general purpose am pli-
fier and switching. Typical DC beta 
165. IS I • 10 

2N 1 130 30 0.5 0.15 0.75 
h,..,., 

50-165 
I@ 0.1 amp 

For higher voltage, higher level ampli-
fier and switching applications. Typi- 
cal DC beta 125. 

5 .95 

Available in Production Quantities-Also Available from Local Distributors 

PH I LCO CORPORATION 
LANSDALE TUBE COMPANY D SION 

NSDALE, PENNSYLVAN I 

See us at OW, Booths 1302-08 

Circle 1,2 on Inmairy rrtrri. 7.1,/,'Ct 191 



Facts and Figures Round-up 

March, 1959 
ELECTRONIC 
INDUSTRIES TOTALS 

JAPANESE ELECTRONICS PRODUCTION 
1956, 1957 and nine months 1958 

An increasing amount of interest is being shown in foreign is creating this interest. The figures for Japanese produc-

production and exports. Japan is one of the countries that lion are tabulated below. 

Thousand Units Value 
Jan.-Sept. Jan.-Sept 

1956 1957 1958 1956 1957 1958 

Consumer electronic products  10,370.0 61,519.3 63,505.2 
112.1 170.9 176.1 

Radio receivers  3,060.3 3,684.9 3,357.1 19,958.8 25,977.6 23,384.8 
Television receivers . 312.1 605.3 745.5 18,126.5 31,257.9 35,851.5 
Television receiver kits n.a. 7.5 9.2 n.a. 271.6 311.9 
Phonographs  56.2 59.6 38.1 540.2 778.3 465.2 
Record players  158.8 312.2 273.0 841.3 1,535.3 1,409.5 
Recorders  21.1 49.4 66.7 903.2 1,408.9 1,783.0 
Other  n.a. 289.7 299.3 

Commercial, industrial, and military electronic equipment 20,050.5 27,845.8 21,979.7 
(55.7) 77.4) 61.1) 

Radio broadcast equipment  375.7 167.2 123.0 
Television broadcast equipment  683.1 1,090.8 2,099.4 
Industrial television equipment n.a. 36.9 74.9 

Radio & microwave communications equipment: 
Fixed: 

Single channel communications equipment: 
Long, medium & shortwave transmitting 
equipment  0.1 0.2 0.4 75.8 97.3 90.1 

Long. medium & shortwave receiving 
equipment  0.1 0.2 0.1 32.8 70.2 47.7 

1-1-Ftransmilling equipment  0.2 0.1 0.1 459.6 503.3 267.4 
FI-F receiving equipment  0.3 0.1 0.7 96.0 73.3 206.0 
VHF transmitting &receiving equipment 1.2 1.9 1.6 623.0 547.2 404.8 
Microwave transmitting &receiving equipment 0.3 0.3 2.0 84.3 93.6 
Accessories  126.4 221.9 178.6 

Multi-channel communications equipment: 
VHF transmitting &receiving equipment  .1 .1 .1 197.5 230.9 161.7 
Microwave transmitting & receiving equipment .2 .4 .4 646.0 1,937.0 1,150.6 
Accessories  207.6 477.3 372.9 

Mobile radio equipment: 
Land  2.8 3.2 4.2 1,176.7 1,016.9 1,380.4 
Marine  2.6 3.1 1.9 1,730.1 2,124.6 1,286.6 
Airborne  .1 .2 .2 104.2 140.8 207.1 
Portable  3.1 1.8 1.9 335.0 326.7 297.8 

Electronic detection & navigation equipment: 
Sonar  454.3 509.0 237.7 
Loran  127.4 775.4 275.7 
Direction finder  466.1 673.4 530.2 
Radio beacon  28.6 40.4 41.8 
Radar  591.2 808.4 627.1 
Other  441.0 339.5 485.3 

Ultrasonic equipment  110.7 175.9 103.7 
il-F heating equipment  113.5 399.0 310.0 
Other  10,846.2 14,978.2 10,925.6 
Electron tubes  18,803.7 25,018.6 18,684.2 

(52.2) (69.5) (51.9) 

Semiconductors n.a. 3,852.6 5,814.5 
10.7 16.2) 

Diodes  n.a. 3,862.8 6,381.6 n.a. 592.4 657.6 
Transistors  n.a. 5,746.0 15,823.4 n.a. 3,203.9 5,064.0 
Photo-transistors  n.a. 2.4 9.8 n.a. 5.1 13.7 
lrhernnistors   n.a. 178.5 842.1 n.a. 51.2 79.2 

Electronic connponents.. 9,586.4 12,143.8 9,851.5 
(26.6) (33.7) (27.4) 

Capacitors  138,533.6 232,398.0 201,814.0 3,948.5 5,094.6 4,161.4 
Resistors  120,398.5 210,988.0 184,300.0 1,646.5 2,255.0 1,919.3 
Transformers  7,740.8 8,293.8 7,790.2 2,400.7 2,727.0 2,068.2 
Speakers  2,322.8 2,969.5 2,801.5 1,590.7 2,067.2 1,702.6 

TOTAL 88,810.6 130,380.1 119,835.1 
246.7) (362.2) (332.9) 

NOTE: U. S. dollar equivalent converted from yen at the rate of 360 yen = $1.00 
Value in million yen; figures in parentheses, U. S. dollar equivalents in millions 

-Compiled from data submitted by the U. S. Embassy, Tokyo. Electronics Div., BDSA, U. S. Department of Commerce 

This month's government Contract Awards will be found on page 30 
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SINGLE-GUN 

COLN TUBE 
RETROFITS! 

We've been hearing comments that have the ring of praise 
about them. They have been comments on the simplicity of our 
Lawrence-type color display tube, 5CGP29. We build other 
color and monochrome cathode ray tubes, e.g., for applications 
requiring high definition of a hush-hush nature, or for fine 
character writing and many other applications. But let us 
discourse on the 5CGP29. 

First of all it adapts to a great many equipments now limited 
by monochrome. It adapts with the same yoke you are now 
using and without the need to build a six-foot voltage-control 
console. The 5CGP29 does not have fussy requirements. 

Post-Deflection Focusing is incorporated in the design. The 
electron beam paths are directed through an array of grid 
wires to an aluminum-backed phosphor screen on the face of 
the tube. Switching voltages on adjacent grid wires change the 
impact point of the focused beam. None of this is particularly 

See us at IRE 

critical in operation. And the operating voltages are such as 
not to produce what the low-temperature lab men call "thermal 
chaos." 

There is very likely nothing more dramatic in the world of 
electronics than the face of a 5CGP29 discriminating between 
different classes of information in extra dimensions with bold 
colors. Military people appreciate it when, again with different 
colors, the 5CGP29 promptly discriminates in radar between 
hazardous and non-hazardous objects, or between friendly and 
unfriendly targets, for example. 
A number of commercially available phosphors, with differ-

ing responsive qualities, afford wide variations in persistence 
and colors. There are dozens of uses for the tube in science, 
industry, and the military service. Let us tell you about them. 
Electronic Display Laboratory, Litton Industries Electron Tube 
Division, Office E10, 960 Industrial Road, San Carlos, Calif. 

Show, March 23-26, Booths 1610-16, 1709-15 

LITTON INDUSTRIES Electron Tube Division 
MAGNETRONS 

KLYSTRONS • 

• GAS DISCHARGE TUBES • CARCINOTRONS • TRAVELING WAVE TUBES 

BACKWARD WAVE OSCILLATORS • NOISE SOURCES • DISPLAY TUBES 

CAPABILITY 
THAT CAN CHANGE 
YOUR 
PLANNING 



Electronic Industries' News Briefs 
Capsule summaries of important happenings in affairs of equipment 

EAST 
ROME CABLE CORP. AND ALUMINUM 

CO. OF AMERICA have announced plans to 
affiliate. Alcoa will acquire all the properties 
of Rome Cable for 366,226 shares of Alcoa 
common stock. The agreement is subject to 
approval of Rome shareholders who will meet 
on March 25th. 

MICROTRAN CO., INC., Valley Stream, 
N. Y., has announced completion of a 6000 
sq. ft. addition to their present transformer 
manufacturing facilities. This represents a 
60% increase in plant facilities. 

SERVO CORP. OF AMERICA, L. I., N. Y., 
has received a production contract totaling 
3481,400 for computers for airborne dead 
reckoning tracers. Contract was awarded by 
U. S. Navy's Aviation Supply Office. 

EASTERN PRECISION RESISTOR CORP. 
has announced that it is now operating the 
delay line and pulse transformer business for 
the Electronic Circuits Corp. E.C.C. was ac-
quired from Epsco, Inc., Boston, Mass., and 
Digitronics Corp., Westbury, L. I. 

ALLEN B. DU MONT LABORATORIES, 
INC., Clifton, N. J., has received a $1.3 mil-
lion sub-contract to produce 22 universal 
missile test sets for the Navy's Sparrow III 
program. The award was made by Raytheon 
Mfg. Co., prime contractor for the missile 
system. Units will be produced at their West 
Coast plant. 

AVION DIV., ACF INDUSTRIES. INC., has 
received a series of contracts totaling $200,000 
for production of radar beacons for the U. S. 
Air Force Titan Intercontinental ballistic 
missile nose cone. They were awarded by 
Awe Mfg. Co. 

KAHLE ENGINEERING CO. has completed 
a move to new and enlarged plant quarters. 
The new plant is located at 3322 Hudson Ave., 
Union City, N. J. 

PHILIPS ELECTRONICS INSTRUMENTS 
DIV., Mt. Vernon, N. Y., has just announced 
the completion of a new Noreleo portable 
X-ray spectrograph. It was developed spe-
cifically for use in the field and around in-
dustrial plants. 

RAYTHEON MFG. CO. has signed an agree-
ment for the purchase of approximately 130 
acres of land on Routes 2 and 128 in Lexing-
ton, Mass., for an executive-research park. 
The first building plan will be an executive 
office building. It will become headquarters 
for the electronics firm when completed. 

FXR, INC., announced a production schedule 
that enables them to make immediate de-
liveries of the recently introduced Model 
B811A Universal Ratiometer. The instrument 
houses, in one package, a VSWR amplifier 
and a ratiometer for reflectometer measure-
ments. 

' SYLVANIA ELECTRIC PRODUCTS, INC., 
has opened a new 30,000 sq. ft. building which 
houses their Electronic Systems Division head-
quarters and fabrication facility. 'The build-
ing is located near their Waltham Labora-
tories. 

SPRAGUE ELECTRIC CO., North Adams, 
Mass., has purchased the magnetic compo-
nent and filter product lines of the Hycor 
Div. of the International Resistance Co. of 
Philadelphia. Sprague will take over the 
manufacture of the various Hycor product 
lines except for precision resistors which are 
not involved in the sale. 

WESTINGHOUSE ELECTRIC CORP. has 
announced the development of a digitally 
programmed analog computer. It is a hybrid 
of two basic computing techniques, digital 
and analog. 

RADIO CORP. OF AMERICA has announced 
the development of electroluminescent panels 
that emit a soft glow of light in any one of 
six specific colors instead of the single green 
color heretofore achieved. The panels have 
possible uses in many fields. 

BENDIX AVIATION CORP., Red Bank 
Div., has announced the production of a new 
germanium driver transistor series that can 
be used in audio amplifiers, audio oscillators, 
Class A and Class B amplifiers, power 
switches, servo controls, relay drivers and 
motor controls. They are designated 2N1008-
A-B. 

IT&T'S INTELEX SYSTEMS, INC., will 
build and equip the nation's first fully mechan-
ized mail processing plant and post office at 
Providence, R. I. It will be leased to the 
Post Office Dept. for 20 years. Estimated con-
struction cost is $20 million. 

MID-WEST 
MONSANTO CHEMICAL CO., St. Louis, 

Mo., has developed a new modifier for epoxy 
resins. It is trademarked Mod-Epox and is 
said to improve the bonding strength of simple 
epoxy adhesives as much as 40 to 80%. 

DALE PRODUCTS INC., Columbus, Nebr., 
has announced their affiliation with Inter-
national Standard Electrical Corp. to handle 
their overseas business. They will offer 
broader international representation of Dale 
Products' components. 

ROHN MFG. CO., Peoria, Ill., has increased 
their hot-dipped galvanizing facilities by 600% 
with a new modern galvanizing plant. 

EMERSON ELECTRIC MFG. CO. of St 
Louis, and LITTON INDUSTRIES, INC., of 
Beverly Hills, Calif., have announced the 
formation of an industrial team to complete 
the development of a counterbattery radar 
and computer system. The team is participat-
ing in a competition for a counterbattery sys-
tem now under consideration for inclusion in 
Army equipment requirements. 

SAVAGE INDUSTRIES, INC., Phoenix, 
Ariz., has announced that it will cease opera-
tions of its subsidiary, Savage Instrument Co. 
Telemetering operations of the instrument firm 
will be moved to Wiley Electronics in Phoenix. 

TEXAS INSTRUMENTS INCORPORATED 
has started construction on a 192,000 sq. ft. 
addition to the present 310,000 sq. ft. Semi-
conductor-Components Div. plant. Comple-
tion is expected in about 12 months. 

BURROUGHS CORP., Detroit, Mich., will 
shortly start construction of a new $2 million 
engineering and administration building at its 
Tireman Ave. military electronic computer 
plant. 

MOTOROLA INC., Chicago, Ill., has an-
nounced the addition of a complete line of 
car radio antennas to their list of consumer 
products. They have models to fit and com-
plement almost every foreign and domestic 
car, truck, boat or tractor. 

THE VICTOREEN INSTRUMENT CO. has 
established a new Industrial Automation Div. 
Division will handle the fields of radioactive 
isotopes application to automatic process con-
trol, non-destructive testing, gamma irradia-
tion and polymerization with nuclear devices. 

and component manufacturers 

WEST 
GLOBAL VAN LINES, INC., worldwide 

moving firm with headquarters in San Gabriel, 
Calif., has placed in service the first of a 
fleet of vans which have been designed specifi-
cally for the movement of electronic equip-
ment. The first manufacturer to take ad-
vantage of this new service was the Burroughs 
Corp., Electrodata Div. at Pasadena, Calif. 

HOFFMAN ELECTRONICS CORP. have 
established their Science Center in Santa 
Barbara, Calif., pending construction of a 
permanent facility. 

UNGER ELECTRIC TOOLS, INC., Los 
Angeles, Calif., has just celebrated the pro-
duction of their 10 millionth soldering iron. 

LING ELECTRONICS INC. has completed 
an agreement for the acquisition of Alteo 
Companies, Inc., stock. The proposed acquisi-
tion is to be effected through a share for share 
exchange of common stock. 

HUGHES AIRCRAFT CO. has purchased 
the assets of Vacuum Tube Products Co., Inc., 
of Oceanside, Calif. The latter company will 
continue to market and produce its lines of 
vacuum tubes, precision electronic welding 
equipment, diodes, gauges, controls and timers 
in existing plants under the same manage-
ment. 

SERVOMECHANISMS, INC., Hawthorne, 
Calif., has received contracts from The Martin 
Co. in the amount of $656,859. This raises the 
total amount of True Airspeed Computer 
orders to over $1.6 million. Two other orders 
presently on the books are from Lockheed 
Aircraft and Douglas Aircraft, 

FISHER BERKELEY CORP.. Emeryville, 
Calif., says they are now the largest intercom 
manufacturer in the west as a result of their 
recent purchase of Bennett Laboratories, Inc., 
of Redwood City, Calif. The two companies 
will remain separate entities, but overall man-
agement will come entirely from Fisher 
Berkeley personnel. 

CONVAIR DIV. OF GENERAL DYNAMICS 
CORP. has just received a $31,400.000 con-
tract from the U. S. Navy for production of 
an advanced version of Terrier guided missiles. 
The new missile will incorporate improved 
guidance features and substantial improve-
menta in coverage over the present Terrier. 
It is intended for the same surface-to-air use 
as the now-operational version. 

UNITED STATES CHEMICAL MILLING 
CORP., producer of chemically milled products 
for the aircraft and missile industries, has 
announced the formation of an Electronics 
Div. The Manhattan Beach, Calif., firm has 
complete manufacturing facilities for the de-
sign and production of all types of printed 
circuit boards and chemically blanked parts. 

PACKARD-BELL ELECTRONICS CORP., 
Los Angeles, Calif., has been awarded two 
contracts totaling approximately $6 million 
for the production of advanced electronics 
equipment for the U. S. Navy. The prime 
contract with the Navy Bureau of Aeronau-
tics calls for additional mission and traffic 
control equipment for Douglas A4D "Sky-
hawks" and Chance Vought F8U "Crusaders." 

CONSOLIDATED ELECTRODYNAMICS 
CORP.. Pasadena, Calif., Board of Directors 
approved a plan to incorporate the company's 
Systems Div. and to operate it as a wholly 
owned subsidiary of the parent corporation. 
The new company will be called the Con-
.01idated Systems Corp. 

-.E. Circle 13 on Inquiry Card, page 123 21 



"STRAIGHTEN UP 'N FLY RIGHT" 
Azimuth heading of the Jupiter guidance system is monitored right up to blast-off. 
Perkin-Elmer short range theodolites, planted next to missile, correct any deviations. 

1111111111#1 

LARGEST SAPPHIRE LENS 

Synthetic sapphire lens, reportedly the largest 
in the world, is part of highly advanced 
infra-red optical system produced by Spec-
tron, dept. of the Transducer Div., Consoli-
dated Electrodynamics Corp. 

Snapshots . . 
of the 
Electronic 
dustries 

SUBMARINE SIMULATOR 
Adm. C. Wheakley and Clevite's T. E. Lynch (I) and A. L. W. Williams discuss the in-
telligence mechanism of the Navy's new submarine simulator. Designed by Clevite, it 
can be programmed for up to 6 hrs. of tactical maneuvers, including sound and radio effects. 
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VIBRATION TESTS 

Random noise pulses feed the shaker table 
at right to check a typical component utilized 
in space vehicles. DuMont 411 scope shows 
noise signal at USARDL, Ft. Monmouth. 

IRRADIATED PLASTICS 

From the "pit" (right) at Radiation Applications Inc. a test run of 
plastics is removed which contains important new properties induced 
by radiation grafting. The cobalt-60 source is housed in 31/2  ton 
lead shield with 4-ft. thick walls of concrete. 

HIGH-SPEED HEAT 

The simulated temperatures of high-speed 
flight are produced by this quick-heat source 
at Boeing Airplane Co. Ignitron units at 
right provide close control cf heat level. 

OLD-TIMER! 

KDKA chief engineer Ted Kenney (below) 
demonstrates replica of KDKA's original con-
trol board used to transmit results of the 
Harding -Cox election in 1920. Board is being 
delivered to Smithsonian Inst., Wash., D. C. 

NAVY'S PRIDE—POLARIS! 

First photos of the Polaris AX-1 test vehicle 
(above), placed on its launcher prior to test 
firing at the Atlantic Missile Range, Cape 
Canaveral, Fla. The solid-propellant missile, 
developed by Lockheed's Missile Systems 
Div., has a range of 1,500 miles. 

AUTOMATIC TESTING 

For testing a missile target seeker (right), 
Westinghouse has developed a series of test 
stands such as this. The operator checks 
the data and a photo of the computer out-
put as presented on the oscilloscope. 



Potent Pending 

N E W FROM e •wokte3..:-et 
COMPLETELY SEALED 

MATURE QUARTZ SEALCAPS 
Moving upstairs? Then you'll welcome the new 
JFD precision Miniature Quartz Sealcaps that seal 
out moisture, seal in reliability and accuracy. 
regardless of atmosphere. 

These new JFD variable trimmer piston capacitors 
combine the unique characteristics of Sealcap con-
struction and miniature quartz capacitor design. 
Each is filled with dry nitrogen under pressure and 
then sealed to maintain the compression, prevent 
corona and voltage breakdown at high altitude. 
Linear tuning with fine resolution is assured perma-
nently, without breaking  of seal. 

Sealcap design also blocks the formation of moisture 
inside the unit, increases insulation resistance and 
dielectric strength. The use of quartz dielectric 
results in high Q, ultra low loss high frequency 
operation, greater stability, and approximately zero 
temperature coefficient. 

JFD Standard Sealcaps are available unpotted or 
encapsulated in epoxy resin for higher dielectric 
strength. Our engineering staff will welcome the 

Pioneers in electronics since 1929 

opportunity to relate the advantages of Sealcaps 
to your specific application. In the meantime, why 
not write for Bulletin No. 215? Also available in 
glass dielectric, Bulletin No. 207A. 

FEATURES 
1. Sealed interior construction locks out all atmospheric effects. 

2. High Q. 

3. Anti-backlash design assures excellent tuning fesolution — 
no capacitance reversal while tuning. 

4. Extreme stability at high and law temperatures. 

5. Ultra linear tuning for accurate alignment. 

6. Low temperature coefficient of capacitance. 

7. Low-loss low inductance coaxial tuning for high frequency use. 

8. Special alloy plating protects metal parts agoirmt corrosion. 

9. Fused Quartz dielectric with excellent electrical properties 
offers no derating at 1500 Centigrade. 

10. Rugged construction for shock and vibration resistance. 

11. Miniaturized construction supplies maximum capacity in 
minimum space. 

12. Positive mechanical stops at both ends of adjustment. 

13. Available in panel and printed circuit type mountings 
unpotted or encapsulated for complete imperviousness to 
humidity and moisture. 

PHONE DEWEY 1-1000 

ce' `e) ELECTRONICS CORPORATION 
JFD Canada Ltd. 
51 McCormack St. 
Toronto, Ontario, Canada 

1462 62nd Street, Brooklyn, New York 

Ranges from .6 to 1.8 pf. to .8 to 16 pf. in 12 ;tandem! models. 

JED International 
15 Moore Street 
New York, New York 
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A Enclosed is $3.00 

KNOW 
YOUR 
NEW WORLD by reserving your copy 

of THE NATURE OF THE IONOSPHERE—AN IGY OBJECTIVE, 
special February issue of PROCEEDINGS OF THE IRE. On these 
pages you will find a distillation of 18 months of an intensive international 
effort. Set against a background of earlier work, here is a new compendium 
of engineering knowledge edited to your special interests. Here is your 
new frontier. /  

PARTIAL CONTENTS OF IONOSPHERE—IGY ISSUE 

"The Earth and its Environment" by S. Chapman, U of Colorado 

"The Constitution and Composition of the Upper Atmosphere" by M. 
Nicolet, Radio and Meteorology Institute, Belgium 

"The Normal F-Region of the Ionosphere" by D. F. Martyn, Radio Research 
Labs. CSIRO, Australia 

"The Normal E-Region of the Ionosphere" by E. V. Appleton, U of Edin-
burgh, Scotland 

"The D-Region of the Undisturbed Ionosphere" by J. J. Gibbons & A. H. 
Waynick, Penn State U 

"The Distribution of Electrons in the Ionosphere" by J. O. Thomas, U of 
Cambridge, England 

"Motions in the Ionosphere" by C. O. Hines, Defense Research Board, 
Canada 

"Meteors in the Ionosphere" by L. A. Manning & V. R. Eshleman, Stan-
ford U 

"Atmospheric Whistlers" by R. A. Heiliwell, Stanford U & M. G. Morgan, 
Dartmouth U 

"Radiation and Particle Precipitation upon the Earth from Solar Flares" 
by L. G. B. Biemann & R. Lust, Max Planck Institute for Physics and 
Astrophysics, Germany 

"The Very-Low-Frequency Emmissions Generated In The Earth's Atmos-
phere" by R. M. Gallet, National Bureau of Standards 

"The F-Region During Magnetic Storms" by K. Maeda, Kyoto U & T. Sato, 
Shiga U, Japan 

"Aurora Phenomena" by E. N. Parker, U of Chicago 

"Rocket Observations of the Ionosphere" by H. Friedman, U. S. Naval 
Research Lab. 

"Earth Satellite Observations of the Ionosphere" by W. W. Berning, Aber-
deen Proving Grounds 

"Exploration of the Upper Atmosphere with the help of the 3rd Soviet 
Sputnik" by V. I. Krassovsky, Institute for Atmospheric Physics, Moscow 

THE INSTITUTE OF RADIO ENGINEERS 
1 East 79th St., New York 21, N. Y. 

A  Enclosed is company purchase order for the February 1959 
/ \ issue on I.G.Y. and Ionosphere. 

Send this special issue of THE NATURE OF THE IONOSPHERE—AN IGY OBJECTIVE to: 

NAME  

COMPANY  

ADDRESS  

CITY & STATE 

ELECTRON:C INDUSTRIES • March 1959 

All IRE members 
will receive this 
February issue as usual. 

Extra copies to 
members, $1.25 each 
(only one to a member) 
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A LOOK INTO THE 

FUTURE OF 

TRIMMING POTENTIOMETERS 

From the applied research lab-
oratories of the leading man-
ufacturer of precision wire 
wound components, comes a 
complete line of wire wound 
trimming potentiometers . . . 
radically new in concept . . . 
that will set the standard in 
our industry for years to come 
. . . not a repackaging of a 
design that was outdated be-
fore our first missile was 
launched . . . but a wholly 
new design from the inside 
out . . . to meet the require-
ments of today . . . and 
to-morrow. 

Now available 
from stock. 

FEATURES 

OM Metal case 

mil 0% end resistance 

mil Totally encapsulated 

Shown above is Comp-U-Trim Model 
"E" . . . a totally encapsulated wire 
wound linear potentiometer . . . de-
signed to meet the needs of the missile 
age . . . virtually unaffected by en-
vironmental conditions ... a patented 
technique affords a resistance element 
250% greater in area than any com-
parable component . . . the cutaway 
view below illustrates the unique con-
struction of the Comp-U-Trim . the 
resistance element is wound on dimen-
sionally stable and heat resistant 
steatite. 

Internally positioned wiper 

1.1 Recessed adjustment screw 

1.1 Positive end stops 

Send now for new 12 page brochure on Trimming Potentiometers 

World's FINEST manufacturer of precision wire wound components. 

EASTERN PRECISION RESISTOR CORPORATION 
675 Barbey Street, Brooklyn 7, New York 

ELECTRONIC 
INDUSTRIES 

International 
(Continued from page 15) 

Ireland—Operations have begun at 
the first industrial plant erected in 
the free zone of Shannon Free Air-
port. The U. S. owned Coin-Operated 
Amusement Machines Co. (COAMCO) 
is using the facility for the assembly 
and shipment of electronically-oper-
ated amusement machines. Future 
plans call for complete manufacturing 
in Ireland. The development induce-
ment program offers grants of up to 
$140,000 for construction, 25 year ex-
emption from income taxation, and 
customs-free use of the airport's 
facilities. 

Canada—Hughes Aircraft Co. has 
named R-O-R Assoc., Ltd., Toronto, 
Ontario as distributor of their com-
mercial products in Canada. The firm 
will distribute the complete line of 
Hughes semiconductors, cathode ray 
storage tubes, microwave tubes, and 
test instrumentation. 

United Kingdom—Professor E. E. 
Zepler, Ph.D., Chair of Electronics at 
the University of Southampton, has 
been elected the 15th President of the 
British Institution of Radio Engineers. 

Japan—Japanese electronic produc-
tion continued to increase in 1958. 
Production for the first 9 months of 
1958 was 24% above the same period 
in 1957. Japanese exports are also 
showing rapid gains. Exports for the 
same period amounted to $26,000,000 
—about $8,000,000 more than in 1957. 
The above figures were compiled from 
reports prepared by the American 
Embassy in Tokyo. 

Transatlantic TV — Tropospheric 
scatter now makes transatlantic TV 
technically possible—but over $50,-
000,000 would be needed to build from 
6 to 10 North Atlantic relay stations. 
Ed Dykes, Assistant Director of Page 
Communications Engineers, Inc. lists 
these developments which make such 
transmission possible: bigger anten-
nas, accurate prediction of fades, 
power requirement reduction, band-
width reduction, easier tests, and the 
"Mayar" amplifier, a device which 
cuts noise amplification. 

United Kingdom—Three special-
design radar projectors, which mini-
mize "radar blindness" through a 
rapid photographic process which 
projects the picture on a large screen 
have been bought from England. The 
annoying flicker found on the ordi-
nary radar screen can cause " radar 
blindness" after prolonged watching 
by otherwise healthy and efficient per-
sonel. 
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A HOFFMAN SEMICONDUCTOR APPLICATION CASE HISTORY 

,r new semiconductor application ideas. 
sit Booths 32424243 at the t R.E. Show 

THIS CONTROL 
PROBLEM 
HAD TO BE 
SOLVED 

FOR 
AUTOMATIC 
DOLLAR BILL 
CHANGERS 

A.B.T.'s (division of Atwood Vacuum Machine 
Co., Rockford, Illinois) intricate control prob-
lem in their unique "bill changer" required 
Hoffman Silicon Solar Cells, of exacting quality, 
to automaticey register the authenticity of a 
dollar bill, in this innovation in automatic 
vending. 

You, too, may have a control problem requiring 
immediate and accurate registering—instanta-
neous response (20 microseconds)—long life 
(10,000 years)—high light conversion effi-
ciency (up to 10%)—wide spectral response 
range (4,000-11,500 angstroms)—extended op-
erating temperature range (-65'C to +175'C). 

Hoffman Silicon Solar Cells, born from the same 
family as those which are st'll powering the 
U. S. Navy's Vanguard satellite's radio trans-
mitter, can be the answer to your control prob-
lem. For details consult the Hoffman Solar Cell 
applications specialist in your area or write to 
Department SS. 

If you need a job in electronics done quicker and better, contact 

ri R CA. Laboratories. Princeton, New Jersey, 
oit No. 212-PH-55-9I (1114), April 15, 1957) Circle 17 on Inquiry Card, page 123 
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FREQUENCY STANDARDS 

*3 1/8" high 
400 - 1000 cy. 

PRECISION FORK UNIT 

TYPE 50 

Size 1" dia. x 3U" H.* Wght., 4 oz. 

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 

*33Ç" high 
400 to 500 cy. 

optional 

PRECISION FORK UNIT 

TYPE 2003 

Size 1" dia. x 4%" 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/yew  
TYPE 2007-6 

TRANSISTORIZED, Silicon Ty7". 
Size 1%" dia. x ei" H. Wght. 7 osa. 

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 334" x 4%" x 6" H., Wght. 26 or. 

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. 

M—Power Amplifier, 2W output. 

P —Power supply. 

FREQUENCY STANDARD 

TYPE 50L 

Size 334," x 41h" x 5%" 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.) 

FREQUENCY STANDARD 

TYPE 2005 

Size, 8" x 8" x Ph" 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 
83/4 " 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 2H 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., 

WHEN REQUESTING INFORMATION 

PLEASE SPECIFY TYPE NUMBER 

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

Watch ni-i-r—a5ter 

Timing Systems 
580 Fifth Ave., New York 36, N. Y. 
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TOP LEVEL 1ALK 
relayed on teleprinted tape 

At U.S. Army field communications centers, Kleinschmidt torn tape relay 

units send, receive, retransmit messages to widely-dispersed commands 

"Getting the word" from top command to outlying 
units in the field can create a communications 
traffic jam. This compact relay unit solves the 
problem. It quickly, accurately, automatically 
numbers and prints each message as it simultane-
ously relays another message to one or 100 re-
ceivers in the communications network! Developed 

in cooperation with the U. S. Army Signal Corps, 
the unit's applications include telemetering, inte-
grated data processing, torn tape communication. 
In recognition of Kleinschmidt's high standards of 
performance, equipment produced for the U. S. 
Army is manufactured under the Reduced Inspecz 
tion Quality Assurance Plan. 

KLEINSC MIDI H 
DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS 

Pioneer in teleprinted communications systems and equipment since 1911 
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FIRST IN FILM POTS 

WITH CARBON FILM POT 

ervo ICI% Fas er 
SERVO ACCURACY- SINE INPUT 

+100 Z . %  

CARBON 
FILM 

SIX-GANG POT MODEL 205 

DYNAMIC SERVO RESPONSE 
10V P-P INPUT 

WIRE 
WOUND 

Poor resolution and loss of output signal due to wiper bounce of its 

wire-wound pots limited the speed of servo multipliers in an Analog 
Computer. This poor dynamic aerform3nce, due to the use of wire-

wound pots, threatened to obsolete the entire Analog Computer. 

The substitution of the C.I.C. Carbon Fi.m Pot, with its infinite resolu-
tion, low torque, and zero wiper bounce at high speeds, permitted 
o great increase in amplifier gain with a 100% improvement in 
dynamic response of the servo multipliers. 

Maximum Velocity 

Maximum Acceleration 

Multiplication Accuracy 

OLD 

W RE-WOUND 

1400 volts/sec 

56000 volts/sec 2 
.24% 

NEW 

CARBON FILM 

4000 volts sec 
150000 volts sec' 

.2% 

The performance of your servo system will also be improved if y 
use C.I.C. Carbon Film Pots. Send us your specifications today. 

MORE THAN 3 MILLION 
C.I.C. CARBON 
F 1M POTS HAVE 
BEEN MANUFACTURED 
FOR MILITARY AND 
.NDUSTRIAL USE. 

affitmegie  MadiszAvenue • Hempstead, N 

GOVERNMENT ELECTRONIC 

CONTRACT AWARDS 

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

Adapter, tube socket   85,383 
Analyzer, amplitude distribution 31,050 
Antennas & accessories   1,678,775 
Battery, dry   2,063,295 
Beacon, radio   990,000 
Cable assemblies   40,480 
Component, electronic   866,880 
Computers   95,061 
Converter, kinetape   553,558 
Converter, telephone signal 59,553 
Dome, sonar   797,880 
Handset   102,912 
Headset   338,838 
Kit, modification   124,872 
Meter   64,264 
Microphone   39,604 
Potentiometer   25,725 
Radar sets & accessories  13,692,924 
Radio set   1,254,693 
Radiosonde   92,346 
Receiver/transmitter   150,000 
Receiver/transmitter, telemetric 
data   513,935 

Recorder/reproducer   451,341 
Recorder, telemetric data   1,221,486 
Relay, armature   74,947 
Relay assemblies   26,123 
Relay, solenoid   27,918 
Research & Development   637,982 
Resistor   46,435 
Signal Generator   187,308 
SSB equipment   1,530,132 
Switchboard equipment   28,036 
Switch, rotary   44,070 
Synchros   865,055 
Teleprinter   406,097 
Teletypewriter   1,780,791 
Television facilities   55,964 
Terminal, telephone   1,207,912 
Test set, radar   31,891 
Test equipment   102,458 
Transformer   201,178 
Transmitter, countermeasures 409,743 
Transmitter   2,031,990 
Tube, Cathode ray   62,386 
Tube, electron   3,120,695 
Tube, magnetron   93,815 
Waveguide assemblies   61,336 

Fellowships Awarded 
Nine Hughes Aircraft Co. sci-

entists and engineers: Dale B. 
Donalson, Edward H. Erath, Rob-
ert Lull Forward, Robert W. 
Hougardy, Maier Margolis, James 
E. Mercereau, Louis A. Rondinelli, 
Frank L. Vernon, Jr., and James 
K. Yakura have been awarded 
Hughes Staff Doctoral Fellow-
ships, according to Dr. Andrew 
V. Haeff, company vice-president. 
The fellowships provide a min-

imum of $1500 a year plus cost of 
tuition, fees and textbooks. Win-
ners will hold their regular full-
time jobs at Hughes during the 
summer and those attending near-
by universities will work one day 
a week during the academic year. 

More News on Page 68 
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ALL-PURPOSE DIGITAL VOLT-OHM METER 

Examine these outstanding features. 

RAPID, ERROR-FREE READINGS 

BECAUSE 

Type of measurement 
indicated. 

Polarity automatically displayed. 

Digital display. No 
multi-scale confusion, 

interpolation or parallax error. 

Decimal point automatically 
positioned. 

PROVISION FOR 
REMOTE CONTROL 

Measurements can be 
triggered by external 

command signal. 

THREE TYPES OF 
MEASUREMENT 

dc volts, ac volts and 
resistance. 

SIGNAL GROUND ISOLATED 
FROM CHASSIS 

You can measure voltage 
between two points when 

neither is at ground. 

As the picture reveals, BECKMAN/Berkeley's Model 
5350 is the most useful, most versatile digital instrument 
of its kind. It offers operating flexibility and features not 
found in digital voltmeters costing three times as much. 
The Model 5350 makes it feasible to replace multi-
purpose analog equipment with a more accurate, rapid 
and foolproof means of making the vast majority of 
everyday voltage and resistance readings. 

Beckman. 

PORTABLE 
Can be carried easily 
from one job to another. 

ACCURATE 
dc volts ±0.2% 
ac volts ± 0.5% 
resistance ± 1.0% 

CAN DRIVE A 
RECORDER 
Generates 1-2-2-4 
binary code for 
digital recorder, 
data converter, etc. 

EASY CALIBRATION 
Calibrating controls and 
precise standard voltage 
(see below) available on 
front panel. 

BROAD RANGE INSURES 
MAXIMUM UTILITY. 
Full-scale ranges of ±1 to 
± 1000 volts, 10k to 10M ohms. 

PRECISE STANDARD VOLTAGE 
FOR CALIBRATION 
Obtained from an internal 
controlled-temperature 
zener diode. 

NO NEED TO CHANGE PROBES 
Single multi-purpose probe 
used for all measurements. 

160 

Three digits present all readings within the nominal full 
scale range (000 to 999), a fourth digit permits off-scale 
readings up to 150% of full scale. All electronic con-
struction eliminates troublesome stepping switches and 
permits an instantaneous display of readings at rates up 
to 10 per second. 

Priced at only $845.00. 

Berkeley Division 
2200 Wright Avenue, Richmond 3, California 

a division of Beckman Ineniments, Inc. 
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rco. 0.5. P.T. OFF. 

Proved in production: "SCOTCHCAST" Flexible Resins have 
ORA,O 

Superior Crack Resistance 
Laboratory tests and production results 

prove "SCOTCHCAST" Flexible Resins (1) 

superior in resisting cracking from ther-

mal or mechanical shocks; (2) offer 

important advantages for impregnation, 

embedding, and encapsulating motors, 

coils, transformers, resistors, capacitors, 

and other electrical and electronic 

components. 

With "SCOTCHCAST" Brand Flexible Epoxy 
Resins, you can be sure of shock resistance 
properties that surpass any required to satisfy 
the most rigid military specifications*; can 
reduce the expenses normally entailed in 
screening and testing resins for prototypes. 
"Sco-rcricAse Flexible Resins can also cut 
your production costs by reducing rejections 
because of insulation cracking. And, of 
course, "ScarcncAse Flexible Resins give 
you the added assurance of customer sat-
isfaction because the units you supply can 
withstand stresses of the most severe envi-
ronmental conditions. 

A paper describing specially developed thermal 
shock tests of greater severity than those called 
for by the M1L-1-16923C Shock Test, is avail-
able upon request. Contains complete information 
to duplicate tests in your own laboratory. Free 
upon request to 3M Co. at the address below. 

When to use 

FLEXIBLE RESINS 
"ScorciicAse Flexible Resins were devel-
oped by 3M to meet the need for crack resis-
tance under stresses of mechanical and 

• 
WHY A FLEXIBLE RESIN? This unretouched photo shows what happened when two "shock resis-
tant" resins—both passing Thermal Shock Tests of MIL-I-16923C Type C—were cast about a 
metal insert to more closely reproduce stresses in service. The permanently flexible "SCOTCHCAST" 
No. 241, on the right, withstood 10 cycles (130° to -55° C.) and absorbed all stresses without crack-
ing. The resin on the left cracked during the first cycle. Shrinkage stresses during cooling exceeded 
the strength of the resin. Write for paper describing these tests in detail. 

thermal shock. In addition, the stress-relieving 
properties of these resins reduce to a minimum 
the effect of resin shrinkage on the magnetic 
properties of core materials. Similarly, fine 
wire breakage is completely eliminated. 

"SCOTCHCAST" Brand flexible Resins are 
true flexible resins—made permanently 
flexible by modifying the molecular structure 
of the resin itself. This gives them the per-
manent ability to withstand shrinkage stresses 
during cooling when cured, and environmen-
tal stresses of mechanical shock and rapid 
severe temperature changes. 

"SCOTCHCAST" is a registered trademark for the elec-
trical insulating resins of 3M Co., St. Paul 6, Minn. Export: 
99 Pork Ave., New York 16. Canada: London, On-ario. 

"SCOTCHCAST" No. 253 ... the flexible resin for dipping! 

This transformer meets MIL-T-27A Grade 
5 requirements. It was impregnated using 
"ScorcircAsr" No. 241, and then dip-
coated with "SCOTCHCAST" Resin No. 253. 
There is no limit to the sizes and shapes of 
properly designed components that can be 
dip encapsulated with No. 253. 
A newly revised booklet covering impreg-

nating and encapsulating transformers to 
meet MIL-T-27A specifications is now 
available. Covers all six grades and gives 
four proven processes. Free ... write for it. 

Ready-to-use 
"S COTO H CAST" 

As with all "ScorcucAsr" Brand Resins, 
you get these crack-resistant resins in ready-
to-use production-proven formulations: 
"SCOTCHCAST" NOS. 235 and 241 for the 
ultimate in impregnating and casting ability; 
and "SCOTCHCAST" No. 253 for smooth, 
uniform dipcoating results. All three have 
2 to 4 day pot life at room temperature, yet 
can be cured in 2 hours at 250° F. All are• 
supplied as pre-formulated, pre-measured 
resin-and-hardener systems, complete, ready 
to use in simple mixing ratios such as one-
to-one and two-to-one to eliminate the need 
for special mixing and dispensing equipment 
and highly trained scientific personnel on the 
production line. 

FREE TECHNICAL ASSISTANCE 

3M's trained field engineers supported by 
3M's research organization are fully qual-
ified to assist or advise you in designing or 
modifying units for resin encapsulation; can 
help you select the correct "Scorcitc4sr" 
formulation for any application. Technical 
service is provided without cost or obligation. 
Write: 3M Co., 900 Bush Ave., St. Paul 6, 
Minn., Dept. TP-39-

SCOTCHCAST 
INSULATING RESINS 

x.44e— 
M INNESOTA M INING AND M ANUFACTURING COMPANY I-

... WHERE RESEARCH IS THE KEY TO TOMORROW 
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7\TETT! 
Very High Frequency 

Silicon Power Transistors 

Triple-diffused 

npn mesa structure 

Six new types, three oscillator transistors and three 
amplifier transistors, are currently available in limited 
quantities for evaluation orders. 

• Power capabilities at 70 megacycles of 1/4 , 1/2 , and 
3/4  watts output. 

• High voltage capability permitting operation at col-
lector voltages up to 100 volts DC. 

• Collector power dissipation rating of 21/4  watts at 
50°C case temperature. 

• Typical amplifier gain of 10 dh at 70 me. 

Specification sheets, curves, and additional informa-
tion are available on written request. Address your 
inquiries to Department T-10. 

Please Note: 

All specifications and information contained 
herein are current as of February 25, 1959. This 
advertisement has been inserted in the March 
issue of Electronic Industries to speed the com-
munication of PSI product information to the 
specifying engineer. Similar product advertise-

ments, compiled from latest PSI specifications, 
will appear regularly in this and other leading 
electronic publications. 

Silicon 

General Purpose-Diodes 
.0 ACTUAL SIZE 

EIA 
TYPE 

NUMBER 

Minimum 
Saturation 
Voltage 

ea 100 ea 
ra 25'h 

M inimum 
Forward 

Current (a 
-I- 1.0 VDC 
e, 25°C 

Maximum Inverse Curcent 
at Maximum DC Operating 

Voltege Irrà 88 volts) 

Maximum Average 
Rectified Current 

imAI 

'volts, ,m/1 (.. 25°C ée 150C 8: 25'C (a 150G 

15456 35 40 .025 In 25 5 ér 25 90 
154565 30 100 .025 ra 25 50 25 200 70 

•114457 70 20 025 or 60 5 W 60 75 
154575 70 • 100 .025 o 60 5 ér 60 200 70 

.15458 150 7 .025 (a 125 5 ra 125 55 
111458A 150 100 .025 er 125 5 W 125 200 70 

611459 200 3 .025 pi 175 5 T'' 175 40 
1N459A 200 100 .025 0 175 5 (n 175 200 70 

15461 30 15 .5 0: 25 30 el 25 60 
154615 30 100 5 O. 25 30 8: 25 200 70 

15462 70 5 .5 (n 60 30. 60 50 
154625 70 100 5 él 60 30 o 60 ?no 711 

15463 200 I .5 la 175 30 1.1 175 30 
I 54636 200 100 5 er 175 30 o 175 200 70 

- 15464 150 3 .5 01. 125 30 la 125 40 
154645 150 100 .5 O. 125 30 ér 125 200 70 

.3Aft Type 

OTHER ABSOLUTE MAXIMUM RATINGS: 
Power Diss patron 05 Watts 8: 25 C Power Dissipation 025 Watts id 150 C I Second Surge Cu , 
rent I 5 Amperes 25 C Storage and Operating Temperature Range 80 C to 200 C. 

Silicon 

High Conductançe Diodes 
ACTUAL SIZE 

PSI or 
EIA 
TYPE 

'NUMBER 

Niinin,,,,, 

Saturation 
Val iegt 

él 100 ea 
r., 25 C 
:volts: 

Maximum Forward 
Voltage 

DC ra 25 C 
. volts. 

Maximum Inverse Current 
at Maximum DC Operating 

Vidtage 
ua rd volts 

Maximum 
Rectified 

mA 

Average 
Current 

150 C 
I. 

100 mA 

u„ 

200 mA 

,,, 

25 C 150 C 25 C 

15482 40 I.I 700 ror - 30v 30 125 50 

15482A 40 lO 025 8. - 300 15 200 70 
70-1548213 40 10 025 r 30v 5 200 

P5603 40 250 é - 30v 30 200 100 

PS604 4 ...i. 
-f 

I 0 025 - 30v 15 200 100 

PS605 40 I 0 .025 r 30v 5 200 190 

15483 80 1 1 .250 8 60v 30 125 50 

15483A 80 lO 025 é - 60v 15 200 70 

1548313 80 I 0 .025 8 60v 5 200 70 

PSOAS 80 III .250 8, - 60v 30 200 100 
100-PS610 80 I 0 025 vr - 60v IS 200 

PS611 80 lO .025 rd - 60 5 200 100 

15484 150 II .250 1 - 125v 30 125 50 

IN484A 150 10 .025 rd -125v 15 400 it) 

IN48413 150 lU 025 id -125v 5 200 70 

P5615 150 t 0 250 r 125v 30 200 109 

PS616 150 I 0 025 o - 125v 15 200 100 
100-PS617 150 IA .025 1:: -• 125 5 200 

15485 200 II 250 v. - 175v 30 125 50 

I 54058 200 1M 075 8/ -lav 15 200 70 

70 154158 200 10 025 ir - (75v S 200 

PS621 200 lO .750 0 -- 175v 30 200 100 

P5622 200 lO 025 Id '-(75v 15 200 100-

PS623 'MU 0 025 I.,- 75v 200 100 

15486 250 II .250 b -7250 50 125 50 

1114865 250 lO 050 r• -225v 25 200 70 

154868 250 IA 050. • -225v 10 200 70 

PS621 250 1.0 .250 V. -- 225v 50 200 100 

PS628 250 lO .050 fir -225v 25 200 100 

05629 250 l0 .050 ér -225v 10 20G 100 

15487 330 1.1 .250 ér -300v 50 125 50 

IN481A 330 I O 100 P, -300v 25 200 70 

PS632 330 l.A 250 ér -300u 50 200 100 

PS633 30 lO .100 1.1 - 300v 25 200 100 

15488 420 II .250 ra - 389v 50 125 50 

154885 420 lO .100 fre -3800 25 200 70 

P5636 420 lO .250 o -- 380v 50 200 100 

100-PS63/ 420 I O 100 iii - 380v 25 200 

OTHER ABSOLUTE MAXIMUM RATINGS 
Maximum Power Dissipation 05 Watts la 25 C Maximum Power Dissipation 025 Walls I. 150 C 
Maximum I Second Surge Current I 5 Amper s 25'C Storage and Operating Temperature 
Range 80 lo 200 C 

„.. 
Silicon 

Subminiature Rectifiers 
ACTUAL SIZE 

MEDIUM POWER TYPES 

E 
TOI 

NUM 

IN 
IN 
'51 

IN 

IN 

400 MILLIAMPERE PSI TYPES 

A 
PE 
BER 

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS 

Peak 
10, 

Voltage 
v 

Max'rnum 
Avg. Rectified 
Current mA : 

Minimum 
Saturation 
Valour 
r 100 C 

Maximum 
Rev es, 
Cur ,nt 

Or PIV r:A• 

Max. Avg. 
Voltage 

Drop ér lo 
- 400 mA 

la 25 C la 25 C 01 150-C 
la 25-C Itt WO C 

45 225 400 150 215 02 15 1.0 

i46 300 400 1E0 3en 00 19 10 

47 400 400 150 480 02 20 I 0 

48 500 400 150 600 02 70 1 0 

,i ---- 600 400 - 153 /20 00 55 I 0 

400 mA 1,1 25•C 150 mA ér 150 C 

PSI 
TYPE 

NUMBER 

MAXIMUM RATINGS 
Ir 10D-C 

ELECTRICAL 
CHARACTERISTICS 

Peak 
Reeler. 
Inverse 
Voltage 
volts. 

Maximum 
RMS 
Input 

Voltage: 
volts 

Maximum 
Average 
Rectified 
Current. 
mA . 

DC Forward 
Voltage 

(a Specified 
Current 
irr 25 C 

. volts 8: mA 

Maximum 
Average 
Inverse 
Current, 
tri 100G 

ea 

TYPE 

iÇ;11/15 50 

fa 150 C o 25 C 
1.5 vi 500 

id 150 C 

500 

500 
500 

150 

-PR 410 100 70 150 1.5 or 500 

hs 415 150 105 150 1.5 ra 500 

PS-420 200 140 150 1.5 la 500 500 

250 175 150 1.5 id 500 500 

PS 430 300 210 150 1.5 irt 500 500 

500 
500 
500 

Ps 435 350 245 150 I 5 ér 500 

PS 440 400 283 150 1.5 C., 500 

PS 450 500 350 125 1.5 ér 500 

05 460 600 420 125 1.5 In 500 500 

250 MILLIAMPERE PSI TYPES 

250 mA 25 C 140 mA rd 100 C 

'S 005 50 35 140 1 id 100 100 

'S 010 100 70 140 I Vi 100 100 

'5 1115 150 105 140 1 il 100 103 

'S 020 200 140 140 1 Id 100 100 

'5 025 250 175 140 I id 100 100 

.S 030 300 210 -140 1 kf 100 100 

.5 035 350 245 140 I ra 100 100 

'S 040 400 280 140 I (.1 100 100 

.5 050 500 350 140 I o 100 100 

'S 060 600 420 145 1 id 100 100 

1. Remstive LI inductive loa 
2. Averaged over one cycle fni hall wave resist ve or choke :ma t v,rcu,t wIth rectiller operating 

at lull rated cuirent and 11 aximum RMS input 

Storage and Operating Temperature Range 65 C Id 200 C. 

PSI 1959 IRE SHOW BOOTHS 2529-2531 
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Pacific'. Semiconductors, Inc. 
A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC 

iature Rectifiers 
ACTUAL SIZE 

500 MILLIAMPERE TYPES 

PSI 
TYPE 

NUMBER 

Peak 
Recurr. 
Inverse 
Voltage 
volts. 

- 50  

100  

150 
200 

250 

300 
350  
400 
500  

PS 160 GOO 

MAXIMUM RATINGS 
lii 150 C 

1. Resistor or Inductive lox . 
2. Averaged over one cycle t r hall wave resist ve Of choke input circuit wrth rectdrer operating 

at full ta ad current and maximum RMS in ut. 

Storage nd Operating Temperature Range 65 C to 100'C. 

Maximum 
RMS 
Input 

Voltage: 
volts: 

35 

70 

105 
140 

1/5 

 210 
245 
280 

350 
420 

500 roA 25 C 200 mA I., 150'C 

Maximum 
Average 
Rectified 
Current: 

200 

200 
200 

200 

200 

200 
200 
200 

150 

150 

ELECTRICAL 
CHARACTERISTICS 

DC Forward 
Voltage 
Specified 
Current 
o, 25'C 

volts mA: 

I 5 1. 500 

1 5 8. 500 

1.5 81 500 
I 5 er 500 
I 5 Pr 500 

I 5 ot 500  
I 5 ér 500 

1 5 v. 500 

I 5 o 530 

Silicon 

Maximum 
Average 
Inverse 
Current, 
V., 150G 

500 
500  

500 
500 

500 
500 
500  

500 
500 
son 

HighVoltage Rectifiers 

3à• ACTUAL SIZE 

Average 
EIA Peuh Inverse C.11111111115 Rectified 
TYPE V.Iltagç pc you., , Corrent 

NUMBER id 25 á 100 C id 25 8: 100 C ne 
volts volts 8. 25 C I. 100 C 

OMS 
Input Max. DC Fwd. 

Voltage Voltage Drop 
25 & IOC C , 1. 100MA 
volts , DC 25 C 

911730 

151731 

151/32 
151733 

151734 

MaxImurn DC Reverse Cu rent Rated P V 25 C 10:.A, 100 C 100mA 
Maximum Surge Current 8insec 1.1 25 & 100 C 25 Amps. 

ten& 101730 and 9117 I 50', 911732. 1141733 and 151734 I G" 
Dimension, Diameter 375" 1'11734 50" 

lead, 1.30 c114, I, Log on all unit, 

loon lOS 700 

1500 

2111111 

3000 

5000 

100 

100 
100 

75 

700 

1500 
2000 

3000 

5000 

200 
200 

150 

100 -50 

1050 
1100 

 2100 

3500 

5 

12 

18 

Silicon Very High Voltage 

Cartridge Rectifiers 

.;4.  ACTUAL SIZE 

Absolute Max. Rigs, 
H W Res. Load at Electrical Characteristics 

75 C Ambient at 25 C Ambient 

Max. Forward Reverse 
Peak Rectified DC Volt Drop DC 

EIA Length Inverse DC Output at Rated DC Current at 
Tyr,. Inches Voltage Current Current Rated PIV 

Volts MA Volts MA 

51139 4/w 3600 65 21.0 .015 

51140 'I' ., 3600 65 180 025 
51141 4, w 4800 60 360 025 

NI142 
0-, 4800 50 240 025 

51143 4' iv 6000 59 450 025 

111143A 4' I. 6000 65 33.0 025 

51144 6' w 7203 53 o 54 025 
NI145 4T T. 7200 60 360 025 
51146 6/. 8000 45 b00 .025 

51147 61u 12000 45 60 11 025 

NI148 6'w 14000 50 5211 025 

51149 6' w 16000 45 61.30 .025 

Storage and Op rating Temp rature Range 55 C td 150 C 

1/artcap-® 

Voltage-Variable-Capacitor 

Capacitance 

V;ryipt:p 6, 4VDC 1 Approx. 
umf Ranee 

nut. 

ACTUAL SIZE 

Quality Factor Q 1 50 nu Maximum 
Working 

Minimum Typical I Voltage 
,MWV, 

4VDC 6, MWV 00115E1.C. O 4VDC 

MODULATION. AFC AND OTHER APPLICATIONS 

V I 7 3 hl 18 13 I, 43 25 

v-fil 10 4 3-7O 13 I, 43 25 

12 5,'• i1 13 r, 43 05 

V-IS 15 6 5.39 13 18 43 25 

0.20 20 10.50 7.0 18 7 407  

338 

70 

20 0-27 27 . 14.70 70 15 1 
_ 
V 33 33 17.85 70 146 314 70 

- V-33 35 70.!no 7.0 15 I 324 20 

5' 11 
b 5,, 

27 1 21.123 7.0 151 324 20 

II 3..145 10 1À5 248 15 

V..9 68 I 39-175 90 140 
2253: 

5 
1lO 

VO? 62 47-210 90 130 

v.ino Ion 5/ 769 8.0 II 0 202 IS 

HIGH VOLTAGE TYPES TUNING AND OTHER APPLICATIONS 

V./17 I 5-18 0 30 45 225 100 

V.103 10 2 7.26 0 3.5 55 27.5 100 

V.126 12 2 /-31.0 40 65 325 100 

0.156 I 15 3 3.39 0 15 15 375 100 

V.206 1 20 5 0'50 0 70 18 7 785 70 

V.776 27 20-70.0 70 157 63.5 65 

V-331 33 93385 0 7.0 146 56.5 60 

V.391 39 11 0-10011 7.0 15 1 55.8 55 

11.476 47 14 0.120 0 . 70 154 53.8 50 

V•561 56 20 0-145 0 , 70 135 41.8 40 

• C range speclfied !torn 0 I volts to maximum working voltage. 

-VARICAP" Is the reglstered trade•mark of srlicon vol age-vaimble capacrtors manufactured by 
Pacdic 5emiconductors, Inc. 

Non Linear Resistors 

PSI 

ACTUAL SIZE 

Type 
Er: : 1100 

volts 
I r'rd IVDC 
.min mA 

Max Dy n Res 
id ImA ohm 

I 25 C 
Max. 
- 

94 06? 13 100 60 , 5.d 

94G 06 ,,', 100 60 I 0 ra 5v _ 
05 0.62 i 10.'0 250 60 5.0 la by 

05G 0.62 r 5% 250 60 5.0 ta by 

Standard Encapsulations 

A variety of assemblies can be 
furnished for matched pairs and 
quads, ring modulators, full 
wave and bridge rectifiers and 
many other applications. 
Numerous lead arrangements 

are possible in these three basic 
configurations. Up to four di-
odes or rectifiers can be encap-
sulated in the "S" or "T" 
packages. Up to 12 units can be 
contained in the "R" package. 
The number of units contained 
determines its maximum length. 

Leads .020" diameter, 
1" minimum length. 
Spaced on .1" grid centers. 

DIMENSIONS 

Length 

Width 

Height 

Diameter 

"R" Package j 

.375' to I 75" 
.25 -

.5U • 

"S" Package 

'S Package 

39 ' 

"T" Package 

35 ACTUAL SIZE 

"T" Package 

50 

375 

Unusual Opportunities in 

Semiconductor Electronics 

Rapidly expanding programs in Very High Fre-
quency and Very High Power silicon transistors, 

silicon microdiodes, voltage-variable capacitors and 
other advanced diode types have created a num-
ber of exceptional technical staff opportunities at 
Pacific Semiconductors, Inc. 

ELECTRICAL ENGINEERS ... diode and transistor 
applications and test equipment development. 

PHYSICISTS ... product research including develop-
ment of transistors, diodes, and other semiconduc-
tor components. 

PHYSICAL SCIENTISTS ... challenging research pro-
grams in crystal growth and perfection studies em-
ploying the latest infrared and etch pit technique 
... solid state diffusion techniques and the study 
of surface phenomena. 

kte'- .1seeeer''' 

_ - 

)11' . Ns.,.. 

*'t*\ 

Some of these positions encompass full supervisory 
responsibility. All offer an opportunity for growth 
and individual recognition that is unique in the 

semiconductor field. 
If you are interested in associating yourself and 

your future with a dynamic, growing company 
such as Pacific Semiconductors, Inc., you should 
investigate these opportunities at once. 

For specific information in your particular field, 
write to Technical Staff Placement, Pacific Semi-
conductors, Inc., 10451 W. Jefferson Blvd., Culver 
City, California. 



NEW! 
Eight new EIA types 

Fast Recovery Silicon 

Diffusion Corn • ute<r;iodes 

ACTUAL SIZE 

Type 
Number 

Min. Sat. 
Voltage 
M 100 pa 

(v) 

Min. Fwd. 
Current 
0 • 1.0v 

Maximum Reverse 
Current (mA) 

Revearrs ee Recovery 

25°C 100°C 
Reverse 

Res. (ohms) 
Max. Rem. 
Time lys) 

111789 30 10 I (20v) 30120v) 200K 0.5 
114791 30 50 5 (20v) 30 (20v) 200K 0.5 
18792 30 100 5 120v) 30 (20v) 100K 0.5 
18793 60 10 I (50v) 30 (50r) 200K 0.5 
111795 60 50 5 (50v) 30 (50v) 200K 0.5 
18801 150 10 I (125v) 30 (125v) 200K 0.5 
I N802 150 50 5 1125v) 50 1125v) 200K es 
10804 200 50 10 ,I75v) 50 1175v, 200k 0.5 

...added to the broadest 

line of Fast Recovery 

Silicon Computer Diodes 

in the industry! 

MILITARY TYPES 

NIX« 

Min. Set. 
Voltage 
100». 
(r) 

Min. Fwd. 
Current 

«, -I- 1.0 v 

Maximum Reverse 
Corr. t Om) 

Reverse Recovery 

SEC lore 
Reverse 

Res. (ohms) 
Max. Recur. 
Time One) 

.18643 200 10 .025 (10v) 5 (UN) 200K 0.3 

.111662 100 10 
I (100r) 
I (10v) 

15 (11:01) 
20 (10r) 100K 0.5 

1IN663 NO 100 
20 (50r) 
5 (75v) 

100 (50v) 
50 (75v) 200K 0.5 

°Min-1/1171 (SigC). eMil-E-1 1139 (SigC). Deil.(-1/1140 (SigC). 

HIGH CONDUCTANCE TYPES 

PS700 30 100 5 (20) 25 (20) 100K 1.0 
PS701 60 50 5 (45e) SO (45v) 100K 0.5 
PS702 100 75 20 (750) 50 (75v) 200K 1.0 
PS703 100 50 5 (75e) 50 (75r) 100K 0.5 
PS704 150 50 5 (75v) 50 (75v) 100K 0.5 
PS705 200 50 5 (75v) 50 (75r) 100K 0.5 

MEDIUM CONDUCTANCE TYPES 

PS720 
PS721 
PS722 
PS723 
PS724 

30 
60 
100 
200 
150 

3 
5 

5 (20v) 
5 (45r) 
5 (75v) 
20 (175r) 
20 (125r) 

25 (20r) 
50 (45r) 
50 (75r) 
103 (175v) 
100 (125r) 

100K 
100K 
100K 
100K 
100K 

0.5 
0.3 
0.3  
0.3 
0.3 

3 

LOW CONDUCTANCE TYPES 

1 N625 
111626 
111627 
10628 
10629 200 4 (A 1.5v (175v) 30 ,175v) 400k 

30 
50 

100 
150 
1 40) I.5v 1 (75v) 

4 0) I.5v 1 (20v) 
4 I.5v 1 (35v) 

4 (i4 I.5v 1 (125v) 

30 (70v) 
30 135v) 
30 (75vr 
30 1125,0 

400K 
400K 
4001( 
4001( 

left 
14« 
le« 
Wet 
IMSeC 

Switch to Silicon! 

Standard Packaging... 

Immediate Delivery 

"Off-the-shelf" delivery is available from the 
leading distributor in all major electronic 
centers. 
Call your nearest PSI sales office for delivery 
and price quotations on production quantities. 

•=1::[: 1 417MAX. 
CONfICHMATION • 

.140 MA X. 

CONNOURATION C 

.26à 
MAX. 

81 1]."-"...355 

Normally supplied in the MIL Specification 
dimensions shown above. On special request 
dimensions shown below can be supplied. 

.765   760   
h-mAX.-i 1 h_.285_1 

.., E11:1.11-4e-_.076 
mAX. .073 DIA. 

CONFICIIIIIATION • 

CATHODE 

Physical Characteristics 
HERMETICALLY SEALED - Glass-to-metal fused and 
metal-to.inctal welded seals. 

TERMINALS - Tinned copper leads .020 inches 
diameter. Lead length 11/4 inch minimum. 

MARKING - Wide color band indicates cathode 
end. (Wide band indicates positive bias on Vari-
caps. ) Type number designated by color bands 
reading from cathode. 

ALL DIMENSIONS SHOWN IN INCHES - Patented un-
der one or more of the following United States 
Patents: No. 2815474, No. 2827403. 
Other patents pending. 

Pacific Semiconductors, Inc. 
10451 West Jefferson Boulevard, Culver City, California 
TExas 0-4881, TExas 0-6113 • TWX: CULVER CITY CAL 7135 

NEW YORK-2079 Wantagh Ave., Wantagh, Long Island, N.Y. • SUnset 1-7470 • TWX: WANTAGH NY 2320 
ILLINOIS-6957 W. North Ave., Oak Park, Ill. • Village 8-9750 • TWX: OKP 1547 
CALIFORNIA-8271 Melrose Ave., Los Angeles 46, Calif. • OLive 3-7850 
FLORIDA-1221 Arlington Ave., St. Petersburg, Fla. • Phone 7-6126 
EXPORT-Pacific Semiconductors, Inc., 431 Fifth Ave., New York 16, N. Y., U.S.A. 

CABLE: TELTECHNAL, NY 

DISTRIBUTORS: ALAMOGORDO-Radio Specialties Co. • BALTIMORE-Wholesale Radio Parts Company • BOSTON-Cramer 

Electronics, Inc. • BUFFALO-Genesee Radio & Parts Co. • CHICAGO-Allied Radio • CLEVELAND-Pioneer Electronic Supply Co. • 

DALLAS-Wholesale Electronic Supply • DAYTON-Srepco, Inc. • DENVER-Denver Electronic Supply Co. • DETROIT-Ferguson 

Electronic Supply Co. • HOUSTON-Sterling Radio Products, Inc. • JAMAICA, N.Y.-Peerless Radio Distributors, Inc. • LOS 
ANGELES-Kierulff Electronics, Inc. • MELBOURNE, FLA.-Electronic Supply • MINNEAPOLIS-Lew Bonn Co. • NEW YORK-

Terminal Radio Corporation • OAKLAND-Elmar Electronics Supply, Inc. • PASADENA-Electronic Supply Corp. • PHILADELPHIA 

-Almo Radio Company • PHOENIX-Radio Specialties Corp. • ROCHESTER-Rochester Radio Supply, Inc. • SALT LAKE CITY 

-Standard Supply Company • SEATTLE-C & H Supply Co. • SYRACUSE-Syracuse Radio Supply Co. • TORONTO-Electro 

Sonic Supply Co., Ltd. • WASHINGTON, D.C.-Electronic Industrial Sales. 

e 1959. PACIFIC SEMICONDUCTORS. INC. 

NEW! 

Zener Diodes 

500 mW Power-Dissipation 

ACTUAL SIZE 

LOW VOLTAGE GROUP 

Zener Voltage Maximum Maximum Inverse 
PSI wi, 5 mA ée. 25°C Drumm Current At 
Type Elect. Resistance Inner.. 

E. Min. Er Max. Ibe rs.c Is @, 100°C Number Equiv. (ohms) Voltage 
(r) (v) 1 (»A) (pA) (r) 

PS6465 18465 2.0 3.2 60 75 100 
PS6466 114466 3.0 3.9 55 50 100 

' PS6467 , 111467 3.7 4.5 45 5 100 
. PS6468 114468 4.3 5.4 35 5 100 . 

PS6469 19469 5.2 6.4 20 5 100 .5 
PS6470 111170 6.2 8.0 II 5 50 5 

1. Measured at 10mA DC Zener current with 1mA MS signal superpos O. 

MEDIUM VOLTAGE GROUP 1 
PSI 
Type 

Number 
Elect, 
Equiv. 

e„, oo  m Zenr Voltele;5,,C Maximum Inverse 
Current Al 

Inverse 
Voltage 

(v) 
E, Min. 

lo) 
Er Max. 

(v) 
tug 25°C 

(AA) 
16 €e 100°C 

(AA) 

PS6313 181313 7.5 10 .5 5 6.8 
PS6314 181314 9 12 .5 5 8.2 
PS6315 181315 II 14.5 .5 5 10.0 
PS63I6 1141316 13.5 18 .5 5 12.0 
PS63I7 181317 17 21 .5 5 15.0 
PS6318 1141318 20 27 .1 10 18.0 

MOH VOLTAGE GROUP 

PSI 
.e., Ze;n Voltelg;re 

e  280 

Maximum Inverse 
Current At 

Type Elect. Inverse 
Er Min. Er Max. la 6_1. 25°C 165 100°C Number Equiv. Voltage 

(r) Iv) (PA) (»A) (v) 

PS63I9 1111319 25 32 .1 10 22 
PS6320 1111320 30 39 I 10 27 
PS6321 1111321 37 45 1 10 33 
PS6322 1111322 13 54 I 10 39 
PS6323 1111323 52 64 I 10 47 
PS6324 1111324 62 80 1.0 50 56 
PS6325 1111325 75 100 1.0 50 68 
PS6326 1111326 90 120 1.0 50 02 
PS6327 1111327 110 145 1.0 50 100 

MAXIMUM Power DIssipation 500 mW 4 25°C. 
Operanng Range -65'C o 200`C. 



Tele-Tips 

THE U. S. RADAR SCREEN 
showed some embarrassing holes 

in the middle of the Cuban trou-
ble. Two Cuban air force officers 
landed their B-26's at Daytona 
Beach, Florida without being de-
tected. 

ELECTRONIC MUSIC got a grant 
of $175,000 from the Rockefeller 
Foundation. Columbia and Prince-
ton Universities shared jointly in 

the award which covers a five-
year period. It provides for ac-
quisition and design of electronic 
equipment and its maintenance, 
and technical assistance to com-
posers. 

DEFINITIONS of the interna-
tional yard and the international 
pound have been agreed on by the 
six principal English - speaking 
countries. The yard is set at 0.9144 
metre, and the pound equal to 
0.45359237 kilogram. 

RADAR SPACE observatory con-
taining a nuclear power source to 
supply electrical energy is pro-
posed by three Univ. of Michigan 
researchers to determine where 

on the moon the first landing 
should be made to avoid sinking 
in the globe's dust-like surface. 

"SOS" signals off the California 
coast were traced to two teen-
agers and their surplus "Gibson 
Girl" transmitters. The boys 
didn't realize that the sets auto-
matically transmitted distress 
calls when they tinkered with 
them. 

JAMMING SPACE communica-
tions would be one way of re-
stricting the Russians' effective-
ness in space warfare, says Dr. 
Simon Ramo. Speaking at the In-
stitute of the Aeronautical Sci-
ences he made the point that the 

only way to beat the Russians in 
a space war would be actually to 
have more satellites in the sky 
than they do. With more satellites 
we could jam the Reds' communi-
cations network, and immobilize 
their operations. 

(Continued on page 46) 

N 
W COST 

L SHELL-TYPE 
NUT TRANSFORM 

for isolating high voltages 
The Shell-Type Donut Transformer (Secondary Floating) is used for 

isolating high voltages on filaments, cascaded high voltage power units, etc. 

The low cost of this unit is achieved by eliminating ceramic bushings, 
oil and tank. Similar units, but of core type, have been manufactured for 

the past 15 years and have demonstrated reliable performance. 

The new Shell-Type Donut Transformer has a much more 
compact design. In comparison with the conventional oil tank unit, 

its size and weight are reduced approximately 40%. 

The NWL Shell-Type Donut Transformer, a new member 
of the well-known family of NWL custom-built Transformers, is made 
to fit the particular needs of the user. Each Nothelfer transformer 

is individually tested for core loss, polarity, voltage, corona, 
insulation breakdown and aging characteristics and must 

meet all customer's requirements before shipment. We shall be glad 
to receive your specifications and quote you accordingly. 

ESTABLISHED 1920 

NEMA)) 

,,.-.-=,--- 
,7,----s•-••••: 

) 
°:..,./ SPY: NO—TEL—FER 

NOTHELFER WINDING LABORATORIES, INC., P. O. Box 455, Dept. El-3, Trenton, N. J. 
Specialists in Custom-Building 
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NEW DISTRIBUTION NETWORK MAKES IMMEDIATELY 

AVAILABLE ALL THE IMPORTANT ADVANTAGES OF 

BENDIX CONNECTORS 

Ile 

SALES OFFICES 
Chicago: Orlando: 

4104 N. Harlem Ave. 1922 Taylor Ave. 
Dallas: Winter Park, Fla. 

2608 Inwood Rd. Seattle: 
Los Angeles: 8425 First Ave. S 

117 E. Providencia Ave. Washington, D. C. 
Burbank 1701 K St., N. W. 

New York: 
545 Cedar Lane 
Teaneck, N. J. 

WESTERN 
STATES 

Avant Corporation 

5877 Rodeo Road 

Los Angeles 16, California 

_IL 
FACTORY 

West Coast Branch 
Scintilla Division 

Bendix Aviation Corporation 
117 E. Providencia Avenue 

Burbank, California 

ffi 

—.roan\ 

SOUTHWESTERN 
STATES 

Contact Electronics Inc. 

2403 Farrington 

Dallas Texas 

CANADA 
Aviation Electric Ltd. 
200 Laurentien Blvd. 
Montreal 9, P. Q. 

NORTHEAST & 
GREAT LAKES STATES 
Avnet Electronic Corporation 

70 State Street 

Westbury, Long Island, N. Y. 

Large inventories of Bendix® Electrical Connectors are 
now strategically located to assure you rapid delivery, 
regardless of your requirements or your location. 
Each distribution center is factory-approved and 

inspected, and is stocked with connectors and com-
ponents in an exceptionally wide range of types and 
sizes. Assembly and quality control facilities are 
maintained in complete accordance with factory 
standards and recommendations. Their staffs are 

SOUTHEASTERN 
STATES 

Ainvork Corporation 
International Airport Branch 

Miami 48, Florida 

FACTORY 
Scintilla Division 

Bendix Aviation Corporation 
Sidney, N. Y. 

EXPORT 
Bendix International Division 
Bendix Aviation Corporation 

205 E. 42nd St. 
New York 17, N. Y. 

MIDDLE ATLANTIC 
STATES 

Harold H. Powell Company 
2102 Market St. 

Philadelphia 3, Penna. 

adequate to assure not only immediate service but 
also reliable, efficient shipment of your order. 

This expanded distribution system, combined with 
our greatly enlarged factory production facilities, 
makes available to all users the important advance-
ments in engineering and design for which Bendix 
Electrical Connectors are favorably known. 
We suggest you check the map now for the source 

nearest you. 

Scintilla Division 
SIDNEY, N. Y. 
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Now Available from B&A® 
HIGH-PURITY LOW-MELTING GLASS 

For Coating Electronic Devices 

Here's good news for every pro-
ducer of electronic devices. Low-
melting glasses—a new research 
development reported before the 
Electrochemical Society by S. S. 
Flaschen and A. D. Pearson of 
Bell Telephone Laboratories* — 
may represent a major break-
through in low cost and highly 
efficient protective coating 
of semiconductors, capacitors, di-
odes and other types of electronic 
devices. 
These new, high-purity, low-

melting glasses promise an ideal 
coating for protecting germanium 
and silicon transistors and diodes 

BAKER &ADAMSON° 
"Electronic Grade" 

Chemicals 

from atmospheric oxidation, con-
tamination and humidity. Coat-
ing may be accomplished by 
simply dipping the devices in a 
fluid bath of the glass, withdraw-
ing and cooling; by vapor deposi-
tion; or through the use of a 
pre-form (compressed powder). 

Research quantities now available 
from B&A! 

We can now supply low-melting 
glasses to meet the needs of your 
development engineers. Write us 
today for further information or 
technical assistance. 

/red 

hemical 

SEE IT 

DEMONSTRATED 

Booth 4331 

Radio Engineering Show, 

I. R. E. 

March 23-26 

New York Coliseum 

'Abstract Na. 116, Jeanne' of The Electrochemical Soci-
ety, August, 1958. 

GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, id. Y. 
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GENERAL INSTRUMENT SEMICONDUCTOR DIVISION 

JAN 
Type 
1N538 

silicon 
07(.011=eg rectifiers 

all the " JAN 
available 

to meet MIL-E-1 specifications 
Maximum Values for AUTOMATIC Military Type Silicon Rectifiers 

Peak DC Output Current (MA) Maximum MIL-E-1 
Reverse Reverse Technical 

Type Voltage Av. @, 1350 C. ‘Ce 250 C. @ 1500 C. Current Spec. 
No. (VDC) Case Temp. Ambient Ambient (MA) Mounting Sheet No, 

IN253 100 1000 — — OA. Stud 1024A 

1N254 200 400 — — 0.1. Stud 989B 

1N255 400 400 — — 0.15* Stud 990B 
1N256 600 200 — — 0.25. Stud 991B 

1N538 200 — 750 250 0.350t Axial Lead 1084A 
1N540 400 — 750 250 0.350t Axial Lead 1085A 

1N547 600 — 750 250 0.350t Axial Lead 1083A 

•Averaged over 1 cycle for inductive or resistive load with rectifier 
operating at full rated current; case temperature 1350 C. 

tAveraged over 1 cycle for inductive or resistive load with rectifier 
operating at full rated current at 1500 C. ambients. 

Without qualification, these rectifiers are the finest available 

today, designed and manufactured to meet stringent govern-
ment requirements and the exceedingly high quality control 

standards of General Instrument Corporation. 

These JAN types are offered in volume quantities for on time 
delivery at prices that reflect General Instrument's years of 

production experience. Data sheets on these and other 

AUTOMATIC silicon rectifiers are available upon request. 

UTOMATIC 
«4•WAIC17AWM 

Semiconductor Division 
GENERAL INSTRUMENT CORPORATION 
65 Gouverneur Street, Newark 4, N. J. 

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION. 

AUTOMATIC MANUFACTURING DIVISION. RADIO RECEPTOR COMPANY. INC. 
AND MICAMOLO ELECTRONICS MANUFACTURING CORPORATION (SUBSIDIARIES) 

JAN 
Type 
1N253 

/ JAN 
Type 
1N254 

JAN 
Type 
1N256 

GENERAL INSTRUMENT DISTRIBUTORS: Baltimore, D & H Distributing Co. • Chicago: Nierquip Co. • Cleveland: Pioneer Electronic Supply • Des Angeles: Valley 
Electronics Supply Co.. Burbank • Milwaukee: Radio Parts Co.. Inc. • New York City: Hudson Radio & Television Corp.. Sun Radio At Electronlc CF. • Philadelphia: 
Herbach & Rademan, Inc. • San Diego: Shanks & Wright Inc. • San Francisco: Pacific Wholesale Co. • Seattle: Seattle Radio Supply • Tulsa: Olt Capitol Electronics 
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GENERAL INSTRUMENT SEMICONDUCTOR DIVISION 

Radio Receptor silicon 
diodes 

MANY 
COMBINAT01 /1 
OF 

CHARACTERISTICS 
high speed • high conductance • high temperature 

high voltage • high back resistance 

General Instrument semiconductor en-

gineering has made possible these 

Radio Receptor diodes with a range of 

characteristics never before available 

to the industry. 

The types listed here are just a small 

sampling of the complete line which 

can be supplied in volume quantities 

for prorrpt delivery. Write today for 
full info-mation. 

Including the industry's most 

versatile diode with uniform 

excellence in all parameters 

GENERAL PURPOSE 
TYPES 

IN456 IN461 

I N457° IN462 

IN458° 114463 

1N1459• 1N464 

• JAN Types 

HIGH CONDUCTANCE 
TYPES 

FAST RECOVERY 
TYPES 

1N625 

1N626 

IN627 

I N628 

IN629 

IN482 1N484A 

1N482A 1N48413 

1N4828 I N485 

IN483 1N485A 

I N483A 1N485E1 

1N4838 1N486 

IN484 I N486A 

PLUS a large group of special DR numbers developed by General Instru-
ment Corporation with characteristics that far exceed any of the standard 
types listed above! 

Semiconductor Division 
"urn GENERAL INSTRUMENT CORPORATION 

65 Gouverneur Street, Newark 4, N. J. 

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION. 

AUTOMATIC MANUFACTURING DIVISION. RADIO RECEPTOR COMPANY. INC. 

AND MICAMOLD ELECTRONICS MANUFACTURING CORPORATION ‘SUEISIDIAFITESI 

GENERAL INSTRUMENT DISTRIBUTORS: Baltimore: D h H Distributing Co. • Chicago: Merpuip Co. • Cleveland: Pioneer Electronic Supply • Lot Angeles: Valley 
Elm ironies Supply Co... Burbank • Milwaukee: Radio Parts Co.. Inc. • New York City: Hudson Radio h Television Corp.. Sun Radio h Electronic Co.. • Philadelphia: 

& 'Isthmian. by. • San•Dlegn: Shanks & Wright Inc. • San Francisco: retitle Wholesale Co. • Seattle: Seattle Radio Supply • Tulsa: Oil Coplotol Electronics 

See us in March at the IRE Show in New York—Booths 2211-2217 
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THIS MAY SEEM LIKE A LOT OF 
ALES FOR ONE PANEL-MOUNTED 

INSTRUMENT... 

MODEL 

INCRE 

• 

By definition—a direct reading DC elec-
trical indicating instrument with an 
effective scale length of 70 inches and 
an accuracy of .05%. 

The MODEL INCRE comoines a different al instrument "of high com-
parison accuracy" w:th a stable "high accuracy" reference source. The 
instrenent's actual scale length of 7" represents only 10% of its total 
effective scale length. Each 10% of its ful, scale range is selected by an 
incremental switch. Since there are 10 inc•ements ( oin from 0,1, .1-.2 

' etc. up to .9-1.0), it follows that any 10'% of.; re ale 
range is expanded over a full 7" scale iengt 

The lncremeter is a direct reading Want-• 

1111/ ment which requires no balancing, nulling or ' standardizing operations. RANGES —singl 
or multirange from 200 inv. full scale ;.2 m 

0
 per division) to 1000 volts or 200 microamp 
full scale (.2 mics. per division) to 13 amps 
RESOLUTION — effectively 1000 scale divi-
sions over a 70" scale :ength. Each scale di-., vision has a value of 1 of 1 ./.. AVAILA 
BILITY—as a rock-mounted, edgewise paiel 
able instrument. The SRIC DIFFERENVAL "70" INCREMETER is a 
high resolution, phenomenally accurate measuring device with proven 
stability, because it is an Electrical Incicating Instrument. 

il iii. AMOND PIVOTED OF COURSE. 
T US AT THE NEW YORE IRE SHOW-000THS 3410-12 

Portable Model INCRE 

SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 

I I II I I I RCCFŒLl' ill 

Tele-Tips 
(Continued from page 41) 

FLYING SAUCER sightings hit a 
new low during the last half of 
1958. A slim total of two were re-
ported. 

SOLDERING TIPS take on new 
life through a plating process by 
Hexagon Electric Co. The plating 
immunizes the shank of the tip 
from solder, to prevent adhering 
of solder except on the working 
surface. 

FCC FIELD ENGINEERS ran into 
their usual quota of odd-ball in-
terference cases during the past 
year. 

One particularly queer case 
involved a California family that 
went on vacation, leaving their 
AM receiver turned on. Possibly 
out of loneliness, it began to re-
transmit the programs of a local 
broadcast station, in a way that 
played havoc with reception by 
radiotelephone stations up to 33 
miles away. A new tube and flick 
of the "off" switch cleared up the 
trouble. 

Hoax signals being transmitted 
on a space satellite frequency 
were confusing scientists here and 
elsewhere. By working night and 
day, FCC field engineers traced 
the transmitter to a spot deep in 
a national forest. The three oper-
ators were arrested and fined. The 
six FCC engineers got citations 
and cash awards. 

Another problem is the "salty" 
language used by the boat skip-
pers. Fines up to $500 have been 
levied for off-color remarks trans-
mitted on marine radiotelephones. 

Alaskan stations heard the 
plaintive distress call, "My engine 
has conked out. I have landed but 
can't walk out. Send a 'copter to 
pick me up." A coordinated air 
search fanned out over the area, 
searched vainly for a downed air-
craft. Finally, a 12-year old boy 
confessed that, while "playing jet 
pilot" in an unattended private 
plan, he had used the transmitter. 
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7-eSrING ... with unsurpassed reliability 

Newest version of Consolidated's low-cost leak detector con-

tains an integral cold trap and design changes which greatly 
extend analyzer life and provide optimum performance during 
weeks of continuous leak testing. On the quality-control line 

of Wiancko Engineering Co.—in constant operation up to 24 

hours a day — CEC's 24-210A keeps the leak checkout of 
explosion-proof systems abreast of a crash-basis production 

schedule. 
As the ideal leak detector for aircraft, missile, and armed-

services suppliers, this helium-sensitive mass spectrometer 
accurately locates leaks of 1 x 10-9 atm cc/sec of air on both 

vacuum and pressure systems. Mobile operation in the shop 

is afforded by a wheeled workstand —specially designed for 
convenience. 

Constructed for years of economical performance, the 
24-210A features a stainless steel manifold system, standard 
110 volt/60 cycle line power for operation, and a large-volume 
cold trap which needs refilling only once an eight-hour shift. 
The instrument is designed for maximum operator efficiency 

in mass-production testing...offering the highest performance 
per dollar invested. Contact your nearest CEC Field Office 

for information, or write for Bulletin CEC 1830-X35. 

Analytical & Control Instrument Division 

CONSOLIDATED ELECTRODYNAMICS 300 N. Sierra Madre Villa, Pasadena, Calif. 

FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 

AUXILIARY TEST STATIONS... PSM 102 & 202 may be 
used with all CEC Leak Detectors for hooding, probing, 

and inside-out leak testing techniques. PSM 102 
is a semi-automatic or manual unit with one or two ben jars. 
PSM 202 is fully automatic. Write for Bulletin CEC 4-62. 
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H MICRO SWITCH Precision Switches 

"1P13600" Series pushbutton switch, 

one of many In the "One-Shot" line. 

2.310 

New "One-Shot" switches produce 

one square wave pulse per operation 

O
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U
T
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E
 

50 

40 

3 

20 

tO 

SUPPLY-60 V DC 
470 OHM LOAD 

SUPPLY-20 V DC 
470 OHM LOAD 

10 15 20 25 30 

TIME (MICROSECONDS) 

These are typical output curves 

for the "11DB600" Series "One-Shot" 

switch, illustrated above. 

This new series of snap-action switches incorporates a 
special circuit which produces a single square wave pulse 
regardless of the speed of switch operation. Variations 
can be furnished with pulse widths from 0.1 to 10.0 micro-
seconds. The basic "One-Shot" circuit can be provided 
with a variety of switch types. No standby power is 
required. The circuit is potted for physical and environ-
mental protection. 

These "One-Shot" assemblies provide a pre-engineered, 
compact package to accomplish a shaped wave output, 
thus eliminating costly, time-consuming custom develop-
ment of circuits. 

"One-Shot" switches are available for operation in tem-
peratures from —65° to +185° F. 

Applications include computer and radar consoles, key-
boards, electronic test equipment, fusing, arming and 
firing circuits, checking ring counters, setting and re-
setting flip-flops, and reflected pulse systems. Ask for data 
sheet 150. 

Engineering assistance on switch application is available 
from the MICRO SWITCH branch office near you. Consult 
the Yellow Pages. 

MICRO SWITCH . . . FREEPORT, ILL. 
A division of Honeywell 

In Canada: Honeywell Controls Limited, Toronto 17, Ontario 

See working models of the "One-Shot" switch in Booth No. 2202 at the IRE Show 

H 
HONEYWELL 

Honeywell 
MICRO SWITCH PRECISION SWITCHES 
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/AND A VOM FOR EVERY 

lave 510 • Will Tray 
Hand size, but with the features of a full-size V-0-M. 

20,000 ohms per volt DC; 5,000 AC. 

EXCLUSIVE SELECTOR SWITCH speeds circuit and range 

settings. The first miniature V-O-M with this exclusive 

feature for quick, fool-proof selectidn of all ranges. 

SELF-SHIELDED Bar-Ring Instrument; permits checking 

in Strong Magnetic Fields. 

Fitting interchangeable test prod tip into top of tester 

makes it the common probe, thereby freeing one hand. 

Unbreakable plastic meter window. 

BANANA-TYPE JACKS—positive connection 

and long life. 

The most comprehensive test set in the Triplett line is Model 

100 V-O-M Clamp-On-Ammeter Kit, now available at distributors. 

The world's most versatile instrument—a complete accurate 

V-O-M plus a clamp-on-ammeter with which you can take 

measurements without stripping the wires. Handsome, triple-

purpose carton holds and displays all the components: Model 

310 mir?„iaturized V-O-M, Model 10 Clamp-On-Ammeter, Model 

101 Line Separator, No. 311 extension leads and a Leather 

Carrying-Case, which neatly accommodates all the components. 

Model 101 literally, makes it possible to separate the two sides 

of the line when using Model 10. Extension leads permit use of 

Model 10 at a distance from the V-O-M. Complete Model 100 

is only $59.50. 

For full information see your Triplett distributor 

or write 

• 

150 200 250 
‘00 30 40 50 3 ,p 

/0 60‘, 
ip°0 ie 

•.% ,I, 15 2 2.5 
4c 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 

PANEL METERS • PURPOSE AND EVERY PURSE 

(1) 
BLUFFTON, OHIO 



the REASONS "WHye 

FLY-BACK COIL FORMS 
ARE YOUR BEST BUY! 

1. Coupling HIGH QUALITY ... and ECONOMY ... this phenolic 
tubing is now used os the standard coil form by all leading radio 
and television manufacturers. 

2. SEVEN GRADES are available, ensuring the correct electrical and 
physical characteristics needed. 

3. NO TOOL CHARGES! You save because it is completely fab-
ricated to your specifications in our plants. 

4. HIGH DIELECTRIC STRENGTH, with ratings up to 250 v.p.m. 

5. LOW MOISTURE ABSORPTION, averaging only 5% at 95° F. 
relative humidity, is another important property. 

6. HIGH HEAT RESISTANCE, retains its specific characteristics up to 
a continuous temperature of 250° F. 

7. CHEMICAL RESISTANCE to normal strength basic, acidic, and 
salt solutions. 

8. UNIFORM CLOSE TOLERANCES guarantee a maximum unit per-
formance regardless of size of production run. 

Write for our latest "Clevelite" brochure. 

Why pay more? For quality products... call Cleveland! 
*Reg. U.S. Pat. Off. 

(SALES OFFICES: PLANTS & THE 

CLEVELAND 

DETROIT 
CHICAGO 

MEMPHIS 

LOS ANGELES 

PLYMOUTH. WIS. CO. 
% .,IAMESSURG. N 1 

OGDENSSURG. N Y 6201 BARBERTON AVE. • CLEVELAND 2, OHIO 

ABRASIVE DIVISION at CLEVELAND. 011.0  

CLEVELAND CONTAINER 
REPRESENTATIVES: 

NEW ENGLAND: R. S PETTIGREW 4, COMPANY 

10 N. MAIN ST. W HARTFORD. CONN. 

NEW YORK: THE MURRAY COMPANY. 504 
CENTRAL AVE. E ORANGE. N. J. 

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

CLEVELAND 

CONTAINER 

CANADA. LTD 

TORONTO 

PRESCOTT, ONT 

SALES OFFICES: 
NEW YORK 

WASHINGTON 

MONTREAL 

CHICAGO: PLASTIC TUBING SALES. 5215 N 

RAVENSWOOD AVE.. CHICAGO 

WEST COAST: COCHRANE-BARRON CO., 544 

S. MARIPOSA AVE., LOS ANGELES 

CANADA: PAISLEY PRODUCTS OF CANADA. 
LTD.. BOX 159 — STATION “H“, TORONTO 

Books 

Nonlinear Problems in Random 
Theory 
By Norbert Wiener. Published 1958 by The Tech-
nology Press, Massachusetts Institute of Tech-
nology and John Wiley & Sons, Inc., 440 4th 
Ave., New York 16. Price $4.50. 

Based on a series of 15 lectures 
given by Dr. Wiener at M.I.T. this 
book is a comprehensive study of 
nonlinear problems in random theory. 

The role of nonlinear processes in 
physics, mathematics, electrical engi-
neering, physiology, and communica-
tions theory is examined. How ran-
dom processes—in space as well as in 
time—enter into the study of statisti-
cal mechanisms, opening new oppor-
tunities for research in gas and 
plasma theory is demonstrated. 
The book will be of interest to elec-

trical engineers working in communi-
cation theory, students of nonlinear 
electrical networks, those interested 
in the stability of electrical generat-
ing systems and students of all 
branches of statistical mechanics. 

The Atom and the Energy Revolution 
By Norman Lansdell. Published 1958 by Philo-
sophical Library, Inc., 15 East 40th St., New 
York 16. Price $6.00. 

This illustrated book relates atomic 
energy to the political, social, eco-
nomic and scientific issues of the day. 
It considers the effect of atomic en-
ergy on the balance of world trade 
and on the relation of industry to 
the state. The problem of national 
sovereignty vs. radiation hazards is 
treated in detail. 
Among the subjects covered are, 

world energy sources and demand, 
possible new sources of energy, 
atomic energy and its exploitation, po-
litical and commercial organizations 
for atomic energy development, and 
radiation risks and insurance against 
them. 

Dictionary of Astronomy 
and Astronautics 
By Armand Spitz and Frank Gaynor. Published 

1959 by Philosophical Library, Inc., 15 East 40th 
St., New York 16. Price $6.00. 

A handy reference for the new 
space age, this book contains concise 
definitions of over 2,200 terms and 
concepts related to astronomy and as-
tronautics. It is published as a dic-
tionary type reference book and does 
not attempt a textbook coverage; 
however, it offers answers in ready 
form to those who do not have a com-
plete technical library at their finger-
tips. 

(Continued on page 52) 
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SPECIFICATION 

Cross section of diode magnified 500 times 

Breakdowi Voltage 

@ 1 ma (volts) 

Min Max 

6.0 7.5 

Dynamic Resistance 

@ 10 ma (ohms) 

TYP Max 

20 

Reverse Curre 

@ —3v (H.a) 

TYP 

0.005 

Reverse Current 

@ BV —1/2 v (p.a: 

yp Max 

0.5 5.0 

crating Temperature 150'C 

J.inction Capacitance 

@ —3v (p.0)111 

TYP 

1.8 3 

NEW "AVALANCHE" DIODE SWITCHES IN 
LESS THAN 0.15 MILLIMICROSECOND 

Low Capacitance—Low Dynamic Resistance 

Fastest switching device known to sci-
ence is a new Sperry Semiconductor 
diode, developed in collaboration with 
the Univac Division. Observations indi-
cate this diode turns on a current pulse 
in less than 0.15 millimicrosecond. 
While calculations indicate even faster 
response is possible, measurement is 
limited by the rise time of present-day 
pulse generators. 

Full significance of this Sperry 
achievement in the art of solid state 
switching is still to be explored. Imme-
diate applications seen for the design 
engineer include advanced computers 
capable of processing data in three days 
that today takes a year . . . experimental 
UHF, TV and microwave circuitry .. . 

navigation and guidance systems for 
missiles and space vehicles. Prime fea-
ture of this device is that its low dynamic 
resistance and capacitance do not limit 
its switching time. 
The device, packaged as a subminia-

ture glass diode, is designed to operate 
around the breakdown voltage of an 
alloyed P-N junction utilizing the ava-
lanche breakdown effect for switching. 
The P-N junction is formed by alloying 
a microscopically small (.0015" diam-
eter) aluminum dot onto an N type sili-
con wafer. This aluminum dot is biased 
negatively with respect to the silicon 
wafer near the breakdown voltage. A 
sudden increase or pulse on this negative 
voltage causes a current to flow by an 

"avalanche" mechanism in which one 
electron will cause many, many more 
electrons and holes to flow. 

Designed for volume production, this 
new diode is available in limited num-
bers for experimental use. Write for 
more information. 

Visit our booth 1410-1416, 1959 Radio 
Engineering Show, March 23-26. 

SPERRY SEMICONDUCTOR DIVISION, SPERRY RAND CORPORATION, SOUTH NORWALK, CONNECTICUT 

Address all Inquiries: Marketing Department, Great Neck, N. Y., or Sperry Gyroscope offices in Brooklyn, 

Chicago, Cleveland, Seattle, San Francisco, Loe Angeles, New Orleans, Boston, Baltimore, Philadelphia. 
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Choose ELECTRA 
and get 

locked-in reliability ... 

Five outstanding precision resistors, 

each designed to help you solve 
specific reliability problems 

1 

• • • 

Deposited Carbon, with new R Coating—Low in cost, yet meets 
or exceeds all Mil-R-10509B requirements. 

2 Deposited Carbon, plastic encapsulated—A precision resistor 
encased in a super-tough molded jacket . . . remarkable ability 
to withstand mechanical abuse. 

3 Deposited Carbon, hermetically sealed—Encased in impervious 
ceramic sleeve, sealed with special silver alloy solder . . . out-
standing resistance to humidity and other enemies of reliability. 

4 New Precision Carbon Film, Series 125—Thanks to Electra's 
exclusive new type R-5 coating, withstands 125C under full load 
for 1,000 hours with less than 1% change. 

5 Molded Metal Film—Equals or surpasses precision wire wound 
resistors, yet smaller in size, lower in cost, also gives you better 
RF performance plus uniformity in size over a wide resistance 
range. 

AU available in a wide range of sizes and resistance ranges . . . your request 
will bring full details by return mail. Write today. 

ELECTRA MANUFACTURING CO. 
4051 Broadway WEsport 1-6864 Kansas City, Mo. 

Books 
(Continued from page 50) 

Reflex Klystrons 
By J. J. Hamilton. Published /959 by The Mac-

millan Co., 60 Fifth Ave., New York 11. 260 
pages. Price $9.00. 

This book, a survey work, provides 
a simple, concise — but thorough — 
treatment of the reflex klystron. It is 
written primarily for those just en-
tering the microwave oscillator field, 
but it should be of interest and value 
to all microwave engineers. 

It opens with an historical back-
ground, then gives operating prin-
ciples, theoretical aspects, and a de-
scription of cavity resonators and 
output systems with definitions, mea-
surements and circuits. The theory of 
an idealized reflex oscillator is pre-
sented along with the effects of devi-
ations from the ideal case and the ex-
tent of validity of the simple theory 
applied to the practical case. It dis-
cusses load effects and engineering 
aspects. Chapters are devoted to rep-
resentative and unconventional reflex 
klystrons. The final section discusses 
future trends and new microwave de-
vices and lists the principal symbols 
used. 

The Practical Dictionary of 
Electricity and Electronics 
By R. L. Oldfield. Published 1959 by American 

Technical Society, 848 East 58th St., Chicago 37. 
Price $5.95. 

A basic vocabulary of modern elec-
tricity and electronics, this book con-
tains the terms most often used in 
theory and practice. Drawings and 
pictures are used wherever they help 
in visualizing the action or term being 
defined. 

A handbook section has tables, sym-
bol charts (illustrated) and formulas 
most often used by engineers and sci-
entists. A "memory refresher" tech-
nique is used for classifying types of 
equipment or components under gen-
eral headings. Cross referenced terms 
are indicated in boldface type. 

Guide to the Literature of Mathe-

matics and Physics Including Related 
Works on Engineering Science 
By Nathan Grier Parke Ill. Published 1958 by 
Dover Publication, Inc., 920 Broadway, New York 
10. Price $2.49. 

This book was written to meet the 
needs of scientists and engineers for 
a classified guide to mathematical and 
physical literature. The first section 
of the book offers suggestions for 
those unfamiliar with library tech-
niques. 

(Continued on page 54) 
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sub-sub-miniature 

tiny 

switches? 

LOOK AT 
THESE... 

moisture 

proof? 

SEE HERE... 

actual size 

T series 
SPOT 

basic snap-action switches 
FOR AIRCRAFT, MISSILE, ELECTRONIC AND INDUSTRIAL APPLICATIONS 

Only .526" L. x .250' W. x .323" H. No dead 
break, perfect for super-sensitive uses. High 
repeatability, only one moving part besides 
button. Rugged construction withstands ex-
treme shock and vibration. 

Amb. Temp. T-3 —65° to +250° F. 
T-7 —65° to +350° F. 

Elec. 7.5 amps Os 125/250 V.A.C. 
Rating: 7.5 amps Res. os 30 V.D.C. 

3 amps Ind. o, 30 V.D.C. 

sub-miniature 

actual size 

E4-100 
series 
SPOT 

miniature 

L.W.H. 25/32" x .250" x 23/64" 

Elec. 5 amps O. 125/250 V.A.C. 
Rating: 4 amps Res. Or 30 V.D.C. 

2.5 amps Ind. e, 30 V.D.C. 

Operating Force 150 grams max. 
Amb. Temp. —65° to +250' F. 

E4-107 —65° to +350° F. 
Variety of termination and operating char-
acteristics. For switches meeting Military and 
U.L. approval, write for details. 

ENVIRONMENT FREE 

actual size 

E F-100 
series 
SPDT 

Need a special switch? 

L.W.H. 7/8" x 11/32" x 19/32" 

Elec. 5 amps os 125/250 V.A.C. 
Rating: 4 amps Res. 6, 30 V.D.C. 

2.5 amps Ind. (a 30 V.D.C. 

Operating Force 5 to 17 oz. 
Amb. Temp. —65° to +180° F. 

EF-105 —65° to +350° F. 
Termination, 12" of 20 ga. wire epoxy resin 
sealed. Enclosed basic switch conforms to 
MIL-S-6743, with entire unit meeting MIL-E-
5272A. 

Often standard switches can be modified to 
do the job. If a special switch is required, 
Electrosnap engineering can create new 
switches in any quantity to your specifica-
tions. Send us your problem ...our answer 
can save you time and money. 

• quality engineered 
designed to meet human factors 

• over 60,000 switch and actuator 
variations available 

• adaptations can be made to fit your 
requirements 

A3-59/7-3 A5-71/7-3 

gang in min. space 
w/close•toterance mtg. 

A3-32/E4-103 
maintained 

A4-82/E4-103 
removable plastic alternate action roller leaf 
button 

A3-47/E4-103 
momentary 

AS 10/E4-103 A9-7/E4-103 

A3-30/EF 103 
maintaine 

A5-59/EF-103 
leaf 

A4-87/E4-103 

A3.38/[ F-103 
momentary 

A5-103/EF-103 
roller leal 

A5-73/T-3 
roller leal 

new designs on the boards, 
send us your requirements 

A3-51/EF-103 
momentary, 3 position 
Fcenter oft) 

A4-15/E4-103 
adj. move. dill. 

rotary 

A4-58/El -103 
roller ball, cam act. 

Call Or Write For Specific Details On Any Switch Type 

ELECTROSNAP CORPORATION 
SWITCH DIVISION • 4244 W. Lake Street, Chicago 24, Illinois 

Telephone: VAn Buren 6-3100, TWX No. CG-1400 
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TRANSFORMER 

NEWS 

The concept of creativity 

FROM TRIAD 

= 1- SWAN 

/.:-X.E O 

Reliability...uniformity...performance. You expect all three from Triad trans-

formers. To these qualities, Triad brings the concept of creativity. 

Typical result of Triad's continuing research is a new toroid transistor power 

transformer. Innovations in winding and core material boost efficiency to as 

much as 90%. Inputs are for use with 6v, 12v, and 28v 

battery-driven transistor inverters, with outputs of recti-

fied DC from 250v j. 65ma to 600v @ 200ma. Also avail-
able: AC outputs @ 115v, 60 cps and 400 cps. 

Light, compact, encapsulated, these new Triad units 

meet Mil. Specs.; are ideal for printed circuitry. See them 

at Triad's booth, I.R.E. Show—or write for literature. 

TRIAD TRANSFORMER CORPORATION 
4055 REDWOOD AVE VENICE, CALIFORNIA 

A SUBSIDIARY OF LITTON INDUSTRIES 

Books 

(Continued from page 52) 

The bibliographical part of the 
guide contains about 2300 entries un-
der some 150 subject headings. Un-
der each heading is a paragraph or 
two delineating the subject, suggest-
ing related headings, and in some 
cases singling out titles that will 
prove useful as a point of departure. 

Guided Missile Engineering 

Edited by Allen E. Puckett and Simon Ramo. Pub-
lished 1959 by McGraw Hill Book Co.. Inc., 330 
West 42nd St., New York 36. Price $10.00. 

Guided missile engineering requires 
the simultaneous and compatible solu-
tion of problems in aerodynamics, 
structures, propulsion, electronics, in-
strumentation and other related 
fields. Thus the modern engineer 
needs to know not only the problems 
in his own specialized field, but to 
some degree the problems in all other 
areas relating to the over-all per-
formance of the device. 

This book, written by 18 missile en-
gineering experts, gives important 
principles and engineering techniques 
of the various sciences that make up 
the field. With it the engineer can 
gain a clear understanding of the re-
lation between his field and guided 
missile engineering as a whole. 

Books Received 

Research Highlights of the National 

Bureau of Standards Annual Report, 

Fiscal Year 1958 
Available from Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, 
D. C. Price 45 cents. 

Tube & Semiconductor Selection 

Guide-1958-59 2nd Edition 
Compiled by Th. J. Kroes. Published 1958 by the 
Tech. & Scient. Lit. Dept., N. V. Philips' 
Gloeilampentabrieken, Eindhoven, Holland. 158 
pages. Price $1.50. 

Guide to Mobile Radio 
By Leo G. Sands. Published 1958 by Gernsback 

Library, Inc., 154 West 14th St., New York 11. 
160 pages. Price $2.85. 

Transistors Theory and Practice 

2nd Edition 
By Rufus P. Turner. Published 1958 by Gernsback 
Library, Inc., 154 West 14th St., New York 11. 
160 pages. Price $2.95. 

A-C Circuit Analysis 
By A. Schure. Published 1959 by John F. Rider, 

Inc., 116 West 14th St., New York 11. 104 pages. 
Price $1.80. 

54 Circle 36 on Inquiry Card, page 123 ELECTRONIC INDUSTRIES • March 1959 



KEMET 
TRADE-MARK 

SOLID TANTALUM CAPACITORS 
PROVIDE UNMATCHED STABILITY UP TO 125°C 
The curve at the right illustrates actual leakage current for a 
"Kemet" 5 mfd. 30 volt capacitor over a 2000 hour test interval 
when measured at 125°C (not at room temperature) . This charac-
teristic is extremely important where equipment must provide 
stable operation at elevated temperatures. 
"Kemet" capacitors offer precision electrical performance over long 
periods of storage and service life . . . proved temperature stability 
from —80°C to 125° C . . . and exceedingly low dielectric losses. 

KEMET COMPANY —supplier of a complete line of solid tantalum 
capacitors — is not dependent on other suppliers for the mining or 
processing of tantalum. 

WRITE TODAY FOR FREE 
"ELECTRONICS PRODUCTS ENGINEERING BULLETIN" 

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

KEMET COMPANY 

DIVISION OF 
UNION 

CARBIDE 
CORPORATION 

OFFICES: 11901 Madison Avenue, Cleveland 1, Ohlo 
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modular enclosures 
ftbio commercially available 

Shielding, Inc. manufactures dust free enclosures 
for use in sub-assembly rooms, laboratories 
and prototype departments, high precision and 
military equipment production areas, and all 
applications which require a high degree of 
freedom from contamination. 
The engineering and design skill which has made 
Shielding, Inc. the leading manufacturer of 
RF Shielding Enclosures is also responsible for 
the special design features of our Dust Free 
Enclosures: 

• Prefabricated and 
modular construction 

• Easily moveable to 
meet changing re-
quirements. 

• Exclusive gasketing 
material assures a 
positive interior air 
pressure 

o Provisions for a complete 
line of accessories — 
air filtering, air 
conditioning, personnel 
cleaners, shoe cleaners, 
locker facilities, etc. 

e Special interior finishes. 

Designers and Manufacturers of anechoic, protective 
and electrical shielding, and environmental enclosures. 

. • 

Write for new Shielding Catalog. 

• 

S 

Net, R"E„Qt) AVENUE R!.VRI-ON • Il• t-W 1 R.ÇF 

See irs•cif•I•RE B00% Nto. 1114 ISt 1115 

• 
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missile circuitry must be dependable and economical, too! 

tamtnaled P/ostec 

Formica® XXXP-36 
. now better than ever! 

12# average bond strength 

500°F solder heat resistance 

1 million megohms IR 

Cold punch Vi6" 

Dimensional stability 

Low moisture absorption 

Circuitry in the Bomarc —and many other missiles, too—is made 
of Formica XXXP-36. It's recognized everywhere as one of the best paper 
base copper clad laminates ever made, and yet it's definitely not a premium 
price sheet. Therefore, the valuable properties shown at left (normally 
found only in premium sheets) cost circuit manufacturers nothing extra. 

For complete information on XXXP-36 and the other outstanding 
grades in the Formica copper clad line, get your copy of the new Copper 
Clad Technical Data Book, form 830. Phone your district Formica repre-
sentative, or write Formica Corporation, a subsidiary of American Cyanamid, 

4536 Spring Grove Ave., Cincinnati 32, Ohio. 

IRE SHOW . . . be sure to visit us in booth 4404-6. o product of 
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Twist  fe WY& etafre 
aled ft ete// 

WONT 

LEAK 

TERMINALS 
rel PROTECT PRODUCT 

V PERFORMANCE 
‘t-

\c. 
R E.‘ 

The new improved Fusite V-24 Glass is so" 

solidly fused to the stainless pins that 180° 

twisting won't break the bond between glass 

and metal. 

Here is the line of hermetic terminals that 

is so resistant to both mechanical and thermal 

shock that terminals require no special nursing 

in application. Weld them, solder them, treat 'ern 

rough— your assembly will remain hermetic, free 

of cracks under Statiflux testing. 

Only V-24 Glass developed and smelted here 

in our own plant can produce terminals that give 

you such latitude in your production operation. 

Wide variety of combinations of size, flange 

treatments, pin types and placement. 

Write Dept. G-1 today stating your applica-

tion and we'll send appropriate samples for your 
own testing. 

FUSITE CORPORATION 
6000 FERNVIEW AVE., CINCINNATI 13, OHIO 

In Europe: FUSITE N. V. Kiinlpsweg 16, Almelo, Holland 
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THEY PROBE THE FUTU 

"Dry Land Ocean," under construction at Bell Laboratories, 

simulates ocean floor conditions, is used to test changes in 
cable loss. Sample cat:1;es are housed in pipes which contain 
salt water under deep-sea pressure. The completed trough is 
roofed in and is filled with water which maintains the pipes 
at 37° F., the temperature of the ocean floor. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMIV1LNICATIONS 

RESEARC'' AND DEVELOPMENT 

RE OF DEEP-SEA TELEPHONY 

Deep in the ocean, a submarine telephone cable 
system is extremely hard to get at for adjustment or 
repair. This makes it vitally important to find out what 
can happen to such a system before it is installed. 

Bell Laboratories engineers do this by means of 
tests which simulate ocean floor conditions on dry land. 
Among many factors they test for are the effects of 
immense pressures on amplifier housings and their 
water-resistant seals. They also test for agents which 
work very slowly, yet can cause serious destruction over 
the years—chemical action, marine borers and several 
species of bacteria which strangely thrive under great 
pressures. 

Through this and other work, Bell Telephone 
Laboratories engineers are learning how to create 
better deep-sea telephone systems to connect America 
to the rest of the world. 

Highly precise instruments developed by Bell Laboratories en-
gineers are used to detect infinitesimal changes in cable loss— 
to an accuracy of ten millionths of a decibel. 

Seawater and sediment in bottle characterize ocean floor. Test 
sample of insulation on coiled wire is checked for bacterial 
attack by conductance and capacitance tests. 
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New eat-Yes 

• Check these new standards 
of reliability and performance 

TRANSISTORIZED DIGITAL 
MAGNETIC TAPE HANDLER 

MODEL 906 

f • • 

• Completely transistorized for maximum 
reliability 

• Trouble free brushless motors 

• Over 50,000 passes of tape without sig-
nal degradation 

• Linear servo system 

• Life expectancy of pinchroll mechanism, 
over 100,000,000 opera.ions 

• Skew ± 3 Asec 1/2 " tape, center clock at 
100 i.p.s. 

• Vacuum loop buffer 

• Continuous flutter free cycling O to 200 
cps 

Normal speed up to 100 i.p.s. 

Rewind or search speed constant at 300 
i.p.s. 

Six speeds forward or reverse up to 
150 i.p.s. 

• Better than 3 milliseconds start, 1.5 
millisec. stop 

• Front panel accessibility 

• In line threading 

• End of tape and tape break sensing 

• All functions remotely controllable 

• Tape widths to 11/4 " 

The 906 is usually supplied with the Potter 921 transistorized Record-Playback Ampli-
fier; a unit that features: 

Pulse or level outputs Manual, relay, or 

Output gating electronic function switching 

1 i.p.s. to 150 i.p.s. Dual read-write operation 

Potter also manufactures a complete line of Perforated Tape Readers, High Speed 

Printers and Record-Playback Heads. 

Contact your Potter representative or coil 

or write direct for further information. 

The mark of 
"Engineering Quality 

See us at the 
I.R.E. Show— 
Booths 1912-14 

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

OVerbrook 1-3200 

Potter has Car!er opportuni•ies for qualified engineers who 

like a challenge, and the freedom to meet it. 

Letters 
to the Editor 

"Perforated Pages" 

"If possible, have each feature 
article so printed that it can be re-
moved and filed separately from any 
other feature articles . . . " 

Samuel A. Welk 
Engr. 

Carrier Development Dept. 
Lenkurt Electric Co., Inc. 
San Carlos, Calif. 

"I am sure that there are many 
engineers like myself who "clip" and 
"abstract" your very fine magazine, 
after it has been read by all the 
regular people on the circulation list. 
Can you possibly move the infor-

mative articles to the "left hand" 
side of the page, as shown on the 
attached sample. This would simplify 
clipping the pages a great deal since 
a very sharp razor blade is now re-
quired to do this, at the binding 
margin." 

John E. Troutman, 
Section Head, Liaison 

Electronics Systems, 
Stromberg-Carlson Co. 
1400 N. Goodman St., 
Rochester 3, N. Y. 

"I have a suggestion on your for-
mat. A wider binding-edge margin 
would permit page-clipping and note-
book filing without loss of informa-
tion from punch holes . . . " 

Loren A. Long, 
Engr. 

Electronics Div.. 
Iron Fireman Co. 
Portland, Ore. 

"Print on one side of page only, 
with advertising on opposite side 
so references may be clipped and 
mounted . . . " 

Rolland B. Arndt, 
Staff. Engr. 

Remington-Rand Univac Div., 
Sperry Rand Corp. 
St. Paul 16, Minn. 

Ed. These letters are typical of the 
many that we have received on this 
subject. And that is why last month 
we started perforating the pages of 
El's editorial section, where the main 
articles are found. Now these pages 
can be easily detached and filed away 
for future reference, just as you, our 
readers, requested. We think that this 
is a big step forward in technical 
journalism. We hope you will agree. 
As to the second point—separating 

articles so they can be removed in-
dividually—this is rather difficult to 
arrange at times. The only promise 
we can make is that—we'll try. 
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Inside ESC: Number One 

RESEARCH, II 
•• 

EPS ESC FIRST 
in custom-built delay lines! 

From the research laboratories of ESC come pathfinding 
prototypes that keep ESC first in custom-built delay lines. 
As America's largest producer of delay lines, ESC has 
constantly assumed leadership in the vital area of re-
search and development, creating delay lines that have 
met the most stringent requirements of military and 
commercial applications. 

But there is more to ESC leadership. Its production and 
quality control facilities are unequalled in the field. ESC 
submits complete and definitive laboratory reports with 
all custom-built prototypes which include submitted elec-
trical requirements, photo-oscillograms, the test equip-
ment used, and an evaluation of the electrical character-
istics of the prototype. 

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 See you at the I.R.E. Show—Booth #2409 
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Silicone Sponge Rubber 
remains flexible at extreme temperatures 

—100° F to 500° F 

COHRIastic R-10470 silicone sponge rubber has a dense, 
uniform, non-absorbing closed cell structure, highly suit-
able for soft gasketing, vibration dampening, fairing strips, 
seals, pads, bumpers, dynamic cushions and other applica-
tions where resiliency at extreme temperatures is required. 
It has superior compression set resistance, excellent die-
lectric properties, immunity to aging, ozone and weather 
hardening and good chemical resistance — non-sticking, 
odorless, non-corrosive. 

COHRIastic R-10470 can be bonded to metals, plastics, 
fabrics or silicone rubber. Sheets 24" x 24" and in thick-
nesses 1/16" through 1/2" are available from stock. Larger 
sizes up to 30" x 30" and special molded and extruded 
shapes are made to order. CHR silicone sponge rubber is 
sold nationally through distributors. 

FREE SAMPLES and folder — write, phone or use inquiry service. 

Leader In Fabrication of Silicone Rubber 

COHRIastic R-10470 

Silicone Sponge Rubber 

SPECIFICATIONS: 

COHRIastic R-10470 meets many specifica-
tions. Some are listed below: 

AMS 3195 
AMS 3196 
MIL-R-6130A type 2 
Boeing BMS 1-23 
Martin MC1 4546 
Martin MB 6130 
Bendix ES 0709 
Douglas DMS 1597 
Lockheed LAC 1-924 

PROPERTIES Range of typi-
cal properties Typical 
COHRIastic accepted 
R-10470 standards 

Tensile 50-130 psi 40 psi, min. 
Elongation 175-225% 125% min. 
Water absorption 3-6% 10% max. 
(Immersion 24 hrs. @ 75°F.) 

Density, lbs./cu. in. .020-.030 .030 max. 
(firm) 

.013-.018 .020 max. 
(medium) 

Low temperature brittleness 
(5 hrs. @ —100°F., No No 
bend flat) cracking cracking 

Compression deflection (compressed to 75% of 
original thickness) 
Room temperature 
Type firm 12-18 psi 

g 
Type medium 8-14 psi 

g 

—65°F. pct. difference 
—10% to +15% 1 

212°F. pct. difference 
+5% to +10% 1 

Compression set (compressed to 50% of original 
thickness) 
22 hrs. @ 70°F 0-5% 10% max. 

5(firm04 -3 40% max. 
(medium)' 

hrs. @ —65°F m0e-d5% 10% max. 

5(firm0%1 -3 40% max. 

22 hrs. @ 212°F (m 10-25% 30% max. 
(firm)1 
20-50% 60% max. 

1 ASTM D 1056-56T (medium)1. 

12 min.-
20 max. psi 
6 min.-

14 max. psi 

CHR products include: 

CORRIastic 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 

CONNECTICUT HARD RUBBER COMPANY 
Main Office: New Haven 9, Connecticut 
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NEW KLYSTRON POWER SUPPLY 
Features Wide Voltage Range, Hi-Power Capacity and Small, Compact Construction 

SPECIFICATIONS 

ef/4.4, 

UNIVERSAL IS LY S TR ou 

P" En SUPPLY 
moat Oil 

BEAM REFLECTOR GRID 

Voltage Range —200 to —4000 V 0 to 1000 v 0 to +150 v 0 to —300 v 

Regulation 0.01% 0.01% 0.01% 

Max. Ripple 3 mv 3 mv 5 mv 

Current 0 to 150 ma (360 w max) — 5 ma (max) 

" Power Requirements: 105-125v, 50/60 cps (also available for 230 volt operation) Dimensions: 111'2" W x 20" H x 171/2" D e g : 110 poun 

This new c..7elediné Universal Kly-
stron Power Supply Model 62A1 is a 

good example of many superior engi-
neering developments coming from the 
modern Clearwater plant of Sperry 

Microwave Electronics Company. 
Using conservatively-rated compo-

nents, the Model 62A1 provides a volt-
age range from 200 to 4,000 volts — 
meets the needs of nearly every klystron 
available today, as well as several small 

cw magnetrons. Internal modulator sup-
plies sawtooth, square wave or sine wave 
modulation ... external modulation 
from either a high or low level outside 
source is committed through the use of 
an internal amplifier. 

In addition to these advantages, the 
Model 62A1 requires about one-half the 

space of the usual power supply — and 
operating convenience is emphasized 
by grouping controls for simple, easy 

adjustment. Write for Miercline 62A1 

data sheet. 

Visit our booth 1410-1416, 1959 Radio 
Engineering Show, March 23-26. 

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA • DIVISION OF SPERRY RAND CORPORATION 

Address all tnquiries to Clearwater, Florida, or Sperry Gyroscope offices in Great Neck • Cleveland • New Orleans • Los Angeles • San Francisco • Seattle 
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Any way you look at them 
IRC Type 2W 

2 WATT 
FORM 

POTENTIOMETERS 
are your best buy 

oo LOOK AT THEIR ESIGN 

IRC 2W's are designed with a one-piece nickel silver 
center terminal and collector ring. Resistance wire is 
wound by specially designed IRC machines and bonded 
to the core by a special coating to prevent wire shifting 
even under most unfavorable conditions. 

oo LOOK AT THEIR ADAPTABILITY 

You name it—the IRC 2W has it: Single control: single 
with SPST, DPST or SPDT switch; duals, concentric 
duals, with or without switch; 3-gang or 4-gang, water-
proof shaft and bushing. 

IRC 2W's are available with most any shaft and 
bushing style, including a "shaft locking" type bushing. 
For your further convenience there is a wide selection 
of standard and special locating lugs. 

ceo LOOK AT THEIR PERFORMANCE 
IRC 2W Controls exceed MIL-R-19A specifications of 
3% maximum and 1 average change for 40°C load 
life at 1000 hours. Resistance change is less than 2% 
maximum after 25,000 cycles under rated load. 

ci>o, LOOK AT THEIR OHARACTERISTICS 

2W Controls may be obtained in resistance values from 
1 to 50,000 ohms, and in tolerances of 10% and 5%; 
lower tolerances are available on special request. 

INTERNATIONAL RESISTANCE COMPANY . Dept. 351, 401 N. Broad St., 

Standard taper is linear; modified logarithmic or special 
tapers are available. 

oo LOOK AT THEIR APPLICABILI TY 
IRC 2W Controls are widely used in circuits for 
servo-mechanisms, test instruments, measuring instru-
ments, automatic controls, military equipment, and 
many other electronic devices where high stability and 
low cost are necessary factors. 

oo LOOK AT BULLETIN A-3a 

for complete details of construction and specifications; 
derating, taper and resolution charts. Write for it today. 

at the IRE—Booth 2821 Visit IRC 

Philo. 8, Pa. In Canada: International Resistance Co., Ltd., Toronto Licensee 
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COAXIAL 

DISCONNECT 

Visit us at the IRE Show 

March 23-26, 1959 

Booths 2234-2238 

IN 
SECONDS! 

COAXICON —brand new. One stroke of the A-MP precision tool does it. 
Two strokes and you have the pin and receptacle units permanently attached to 
coaxial cable. For low level circuitry, either panel mounted or free hanging. 

• Reliability—the highest. Cost—lower than anything you're now using. 

• Further, coaxial cable is fully supported against vibration. 

• All this in seconds . . . no more burned insulation . . . no more tedious soldering 
. . . no more doubtful connections. Attachments at unbeatable speed that 
give you the finest termination at the lowest total installed cost. 

Write for more information today. 

AMP INCORPORATED 
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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LARGE CAPACITY FILES fRAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING 

THE MAGNAVOX CO. • DEPT. 49 • Government and Industrial Division • FORT WAYNE, IN D. 

A system with complete files, complete data and complete 
processing . . . to handle all operations. 

It's a proven fact . . . that of the total work necessary 
to put a missile into the air, a staggering 90% is pri-
marily logistical and involves the control of many 
individual maintenance parts. This figure becomes 
compounded as the number of inactive, but ready-to-
fire missiles increases . . . and keeping track of their 
individual needs becomes a herculean task. 

It is clear that an efficient system of organizing, filing 
and searching great masses of data at high speeds, and 
at realistic costs is necessary. The Magnavox Company 
answers the need for "discrete" unit data record hand-
ling for both government and industry with Magnacard. 

You are invited to investigate and make use of these new tech-
niques . . . write today for illustrated brochure. 

I 

Magnacard 

so 
DATA HANDLING EQUIPMENT BY 

rli culhec»c 
FOR MILITARY LOGISTICS AND INDUSTRY 

)))-ffli 
RADAR DATA HANDLING I ASW 
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The many advance design features of the 
Trimpot have proved themselves repeatedly in 
major aircraft/missile systems and in com-
mercial electronic equipment where reliability, 
accuracy plus miniature size are of prime 
importance. Pinpoint settings made on the 
Trimpot remain stable under the most severe 
environmental conditions. And — these units 
save important space — typical size is 11/4"x 
5/16"x 3/16". Bourns offers the world's largest 
selection of leadscrew actuated potentiome-
ters... over 500,000 units in distributors' 
warehouses across the nation to fill your 
orders. Before specifying, investigate Bourns 
Trimpot, the original leadscrew actuated po-
tentiometer. Write for our new Model Summary 
Brochure #4 and list of stocking distributors. 

SPRING — Carriage spring provides positive 
no-slip performance during rotation plus a 
reliable idling feature at mechanical limits 
of travel. 

WIPER CARRIAGE — Gold-plated car-
riage is welded to precious metal 
wiper for low noise. 

SOLDER TERMINALS — Tinned 
terminals are compact, yet 
large enough for easy solder-
ing. Teflon-insulated leads and 
printed circuit pins are also 
avai lable. 

LEAD SCREW — Stainless steel 
lead screw for low noise, high 
performance during rotation. 

Tretré 
0-RING — Silicon rubber 0-Ring seals poten-
tiometer against humidity. Prevents flash-
over to shaft head for high voltage operation. 

SILVERWELD • TERMINATION — Exclu-
slve with Bourns potentiometers. Un-
equalled In ruggedness. A metal-to-
metal bond from the terminal to the 
resistance wire. 

SHAFT HEAD — Stainless steel 
with machined slot for screw-
driver adjustment. Meets mili-
tary salt spray requirements. 

PICK-OFF — Gold-plated beryllium cop- ELEMENT — Special ceramic element card for SHAFT RETAINER — Shaft is SHAFT INSULATOR — High-dielec-
per pick-off maintains constant ores- maximum reliability is precision wound with locked in place for top per- tric-strength, ceramic insulator 
sure on lead screw, low-temperature-coefficient resistance wire. formance under extreme shock, isolates shaft head from in-

vibration and acceleration. ternal circuits. 

This cutaway of Model 224 is typical of the design of all Bourns potentiometers though some features vary from model to model. 

" - 

ACTUAL SIZE 
Most models available with insulated 
stranded leads, solder lugs or printed cir-
cuit pins in resistances from 10f1 to 1 Meg. 

• TRADEMARK 

=_1 

Laboratories, Inc. 

P.O. Box 2112A. Riverside, California 
Plants: Riverside, Calif. and Ames, Iowa 

Exclusive manufacturers of TRIMPOTe, TRIMIT@. Pioneers in potentiometer transducers for position, pressure and acceleration 
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1141600 Series 

BIG THING 
are always happening 

IN SILICON RECTIFIERS 
-nor 

750 MILLIAMPERES Carries 21/2 times more amperage at 1111n1 

increase in size. Complete reliability 
and dependability in applications 
requiring operating temperatures to 
165'C., ratings from 50 to 600 volt 

Write for Bulletin 6.302. 

20 AMP. 

The 6A carries a full 20-amp. load in 
half-wave circuits ...up to 60 amps. in 

bridge circuits. It's built to withstand operating 
temperatures up to 165°C. with maximum reliabilit 

and dependability. Write for latest information 

35 AMP. 

The 4A carries a full 35-amp. load 
in half-wave circuits ... up to 100 

amps. in bridge circuits. It's built to wit 
stand operating temperatures up to 165°C. wit 

maximum reliability and dependability. Both 20 and 
35 amp Rectifiers available with flexible lead. 

Write for latest info 

IN SELENIUM RECTIFIERS 

OVER 400,000 DIFFERENT STACK 
COMBINATIONS AVAILABLE 

Available in all standard cell sizes and circuit 
arrangements to meet any specific requirement— 
from a few milliamperes to power loads of many 
lantiletin 6.400. 

1111 

Visit Us At Booths 4021-4022 

I.R.E. SHOW 

----------

, RELIABILITY ; 

--------

ES93A 

FANSTEEL METALLURGICAL CORPORATION North Chicago, III, U.S.A. 

WINDTUNNEL BOOSTER 

Auxiliary compressor designed by Westing-
house for the 6 ft. transonic wind tunnel 
at NASA, Langley Field, Va. will remove 
dead air around tunnel at 1,000,000 ft 3 min. 

Night Photos Taken 
With Infrared Device 
Objects or scenes can be photo-

graphed in total darkness using a 
new research tool, the Thermo-
graph, developed by the Barnes 
Engineering Co., Stamford, Conn. 
for the U. S. Army Engineer Re-
search and Development Labs., 
Fort Belvoir, Va. 

Infrared radiation is collected 
by an optical scanning system and 
focused onto a detector which pro-
duces a voltage output. The dif-
ference between the signal and a 
reference signal Ls amplified and 
then modulates the light output of 
a glow tube. The glow tube forms 
a thermal image on a photographic 
film. 
The Thermograph will be used 

in developing the basic characteris-
tics for the design of therml im-
aging devices for night reconnais-
sance, terrain mapping and target 
location. It has already found 
some commercial application such 
as detecting "hot spots" in inac-
cessible equipment areas. 

One Billion Dollars 
For Space Conquest 
The basic formula for the con-

quest of space—money, organiza-
tion and research—is now avail-
able to the United States, accord-
ing to Maj. Gen. J. F. Phillips 
(USAF-Ret.), Secretary of the 
Guided Missile Committee, Air-
craft Industries Association. 
The National Aeronautics and 

Space Administration, an exten-
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sion of the National Advisory 
Committee for Aeronautics, the 
Advanced Projects Research 
Agency within the Department of 
Defense and the research facili-
ties of the military services are 
mentioned as major coordinating 
space agencies. 
A billion dollars is available 

for new hardware and basic re-
search. A solid foundation of pro-
grams has already been estab-
lished in such widely separated 
areas as: housing humans in 
space capsules, super radio an-
tenna for maintaining space ve-
hicle communications and a 1,-
000,000 pound thrust rocket for 
lunar probes. 

IRE Awards for '59 
The Board of Directors of I.R.E. 

has announced that the 1959 
W.R.G. Baker Award will be given 
to Richard D. Thornton, Assistant 
Professor of Electrical Engineer-
ing, Massachusetts Institute of 
Technology, Cambridge, Mass. for 
his paper entitled "Active RC Net-
works" which appeared in the Sep-
tember 1957 issue of "IRE Trans-
actions On Circuit Theory." 

Franklin H. Blecher of Bell 
Telephone Labs., Murray Hill, 
N. J. is the recipient of the 1958 
Browder J. Thompson Memorial 
Prize Award for his paper entitled 
"Design Principles for Single Loop 
Transistor Feedback Amplifiers." 
Mr. Blecher's paper, like Mr. 
Thornton's also appeared in the 
September 1957 issue of IRE 
Transactions On Circuit Theory. 

HIGH FLYER 

NIKE-ASP research rockets built by Cooper 
Development Corp. are gathering data on 
radiation at altitudes as high as 150 miles up. 

THIN 
are always happenin 

AT 

esew 

Iffle «ow 
• 

S-T-A SOLID 
TANTALUM CAPACITOR 

Unsurpassed stability at operating 
,lemperatures from —55°C. to 125°C., with double 
the capacity rating in the same case size. Available 
in ranges of .0047 to 330 mfd., 6 to 60 volts 
(wvdc). Write for Bulletin 6.112. 

"PP" TYPE 
TANTALUM CAPACITOR 

Features new shock and vibration resist-
ant construction (specially designed anode base sup-

port) at no increase in price. Outstanding frequency 
stability and extremely low electrical leakage. 

Occupies minimum space yet provides extremely 
high capacity ratings. Write for Bulletin 6.100. 

BLU-CAP 
TANTALUM CAPACITOR 

Provides maximum economy where 111 wide capacity tolerances are permissible. The 
capacity tolerance for the BLU-CAP Capacitor is 
—15%, +75%. Write for Bulletin 6.120. 

"HP" TYPE TANTALUM CAPACITOR 
Gives exceptional performance in applications 
requiring high ambient temperature resistance 
(to 125°C.) and vibration resistance. Write for 
Bulletin 6.111. 

----------

RELIABILITY; 
Visit Us At Booths 4021-4022 

IRE. SHOW C593A 

FANSTEEL METALLURGICAL CORPORATION North Chicago, III., u.s.A. 
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TO USERS OF BRUSH DIRECT-WRITING RECORDERS! 

 cify 
Brush 
ered 

 chart p9per 
ghest 

ecords! 

THERE is an important difference in chart 
papers and recording supplies ... and the reason 
is that all Brush equipment and supplies 
are engineered as a total entity. 

Chart paper, pens, ink and the equipment are 
specifically designed to realize the full 
potential of the recording system. The result 
—highest quality chart records attainable. 

Brush chart paper is: 
—precision ruled to insure exact calibration. 
—dimensionally stable in any atmosphere. 
—super-smooth to minimize erratic trace 
and pen wear. 

Your records are accurate, permanent, 
immediately usable, legible and easily 
reproduced when you use Brush chart paper. 

For the most dependable results from your 
Brush equipment — make certain you specify 
Brush chart paper and supplies. Complete 
stocks available from strategically located 
factory branches and sales representatives 
throughout the U. S. and Canada. 

Write for free literature "Check 
the Record," containing samples of 
Brush engineered chart paper. 

rush IN is Tatum. 
37TH AND PERKINS 

DIVISION OF 

CLEVITE 
CORPOR•TION 

CLEVELAND 14, OHIO 
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ALL AVAILABLE NOW 

JUST 4 COAXIAL ISOLATORS 
COVER 1000 to 11,000 Inc 

GENERAL PURPOSE BROADBAND 

HIGH POWER VERSION FOR 

COUNTERMEASURES APPLICATIONS 

NARROW BAND— 

IMPROVED CHARACTERISTICS FOR RADAR 

Model 44 L 2-1000-2000 mc 

44 S 2-200C-4000 mc 

44 C 2-4000-7000 mc 

44 X 2-7000-11,000 mc 

Insertion loss (max) 1 db, Isolatior 10-20 db, 
Power average 10 w, Peak 10 kw 

Power average-400 w 
Peak-10 kw 
Insertion loss (max)-1.0 db 
Isolation (min)-10 db 

Model — D 44 L 2-950-2350 mc 
D 44 S 2-2000-4000 mc 
D 44 S 22-2000-4000 mc 
D 44 C 22-4000-7000 mc 
D 44 X 22-7000-11,000 mc 

Model-44 L 1-1250-1350 mc 
44 S 1-2700-3100 mc 
44 C 1-5200-5900 mc 

Insertion loss (max)-0.6 db 
Isolation (min)— 12 db 
Power average— 10 w 

The isolators shown here are typical of 
the wide variety of new ferrite and solid 
state devices developed and manufac-
tured by Sperry Microwave Electronics 
Company. All of these components rep-
resent the latest technical advances—all 

are the result of more than six years of 
intensive research devoted to this highly-
specialized field. 

For additional information, write to 
Sperry Microwave Electronics Com-
pany, Clearwater, Florida. 

Visit our booth 1410-1416, 1959 Radio 
Engineering Show, March 23-26. 

see 
SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA • DIVISION OF SPERRY RAND CORPORATION 

Address all inquiries to Clearwater, Florida, or Sperry Gyroscope offices in New York • Cleveland • New Orleans • Los Angeles • San Francisco • Seattle 
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BALLANTINE 
VOLTMETER 

Model 300—D 

gives you 

utmost 

Accuracy, 

Stability 

and 

[ Reliability 

... plus 

these 

features 

Price: $235. 

4—arg,r1, 

DECIBELS 

BALLANTINE LA8ORATORIES.INC 

‘.• 

Long life High input impedance • Wide voltage range 

Large easy to read meter with overlap • High accuracy at 

any point on the scale Light, compact, rugged 

SPECIFICATIONS 

VOLTAGE RANGE: I millivolt to 1000 volts rms. in 6 decade ranges (.01, .1, 1, 10, 
100 and 1000 volts full scale). 

FREQUENCY RANGE: 10 to 250,000 cps. 

ACCURACY: 2% throughout voltage and frequency ranges and at all points on the 
meter scale. 

INPUT IMPEDANCE: 2 megohms shunted by 15 AO except 25 1.112f on lowest range. 

DECIBEL RANGE: —60 to +60 decibels referred to 1 volt. 

STABILITY: Less than 1/2% change with power supply voltage variation from 105 to 
125 volts. 

SCALES: Logarithmic voltage scale reading from 1 to 10 with 10% overlap at both 
ends; auxiliary linear scale in decibels from 0 to 20. 

AMPLIFIER CHARACTERISTICS: Maximum voltage gain of 60•DB; maximum output 
10 volts; output impedance is 300 ohms. Frequency response flat within 1 DB from 
10 to 250,000 cps. 

POWER SUPPLY: 115/230 volts, 50-420 cps, 35 watts approx. 

Write for catalog for complete information. 

BALLANTINE LABORATORIES, INC. 
Boonton, New Jersey 
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Personals 

Richard D. Fullerton is now Chief 
Engineer, Systems Div., at Pacific 
Automation Products, Inc. He was 
formerly with the Radio Corp. of 
America, Missile and Surface Radar 
Dept. as Systems Project Engineer 
Leader. 

Dr. Sherrerd B. Welles is now 
Senior Engineering Specialist for 
Sylvania Electronics Systems, a divi-
sion of Sylvania Electric Products 
Inc. He will be responsible for im-
proving and maintaining the inter-
change of technical information. 

Walter Bein, Chief Engineer for 
Burnell & Co. has been elected an 
Officer of the company and to the 
post of Director of Engineering with 
broad research and development re-
sponsibilities. 

W. Bein C. H. Single 

Charles H. Single is now Computer 
Engineering Manager at the Berkeley 
Div. of Beckman Instruments. He was 
formerly Chief Project Engineer. 

Dr. C. E. Oelker has been appointed 
Director of Engineering for the Cin-
cinnati Div. of Bendix Aviation Corp. 
He was formerly Manager of missile 
systems for the Crosley Div. of the 
Avco Mfg. Corp. 

Edward Hoffart has been appointed 
an Executive Staff Engineer for 
Hoffman Laboratories Div., Hoffman 
Electronics Corp. He was previously 
Chief Engineer, Topp Industries, Inc. 

Walter W. Mieher has been ap-
pointed Engineering Manager of 
Sperry Gyroscope Co.'s countermea-
sures Div. Until his promotion, he 
had been serving as Chief Engineer 
of Sperry's Air Armament Div. 

Kenneth A. Simons has been ap-
pointed Chief Engineer at Jerrold 
Electronics Corp., Philadelphia. He 
will head the research and develop-
ment program. 

Gail B. Rathbun has been named 
Engineering Manager for electrical 
products at Westinghouse Electric 
Corp.'s Sunnyvale, California Div. 
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Creative Microwave Technology 

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS., Vol. 1, No. 3 

NEW AMPLITRON* BOOSTS L—BAND RADAR OUTPUTS TO MORE THAN 5,000 KW 

Extends range to radius of 250 miles at 80,000 feet 

Now being incorporated in L-band ARSR 
systems for the C.A.A., Raytheon's new 
broad-band QK-653 pulsed-type Ampli-
tron transmits ten times more power 
than maximum power levels of original 
RF drivers, increasing the detection 
range of these systems more than 60%. 

The Amplitron is a highly efficient (50% 
to 70%) liquid-cooled, integral-magnet 

microwave tube. 

When used with Raytheon's new high-gain 
40-ft. antenna, the QK-653 triples the 
detection range and the warning time of 
standard long-range search radars. 

Non-reentrant RF circuit permits con-
trol of oscillation by frequency of RF 
input over the entire band, 1,280 to 
1,350 Mc, at optimum gain and effi-
ciency, without mechanical or electri-
cal tuning. Changes in anode current 
or voltage have little effect on total 
phase shift. The Amplitron exhibits 
excellent reproduction of input spectrum 
even under high-ripple pulse conditions. 

The exceptional phase stability of the 
QK-653 is particularly advantageous in 
MTI radar applications. 

* Raytheon Trade Mark 

wm 
1140 

120 

100 
z  OnUr, 
I-  

Z 60 

40 

20 

50 RANGE IN NAUTICAL 
100 150 

MI LES S SURFACE ----

AN/TPS-I D WITH WITH RAYTHEON'S NEW RAYTHEON'S 
STANDARD ANTENNA HIGH-GAIN ANTENNA -11- .AMPLITRON" 

Typical Operating Characteristics  

Anode Voltage 94 KV 

Anode Current 78 amps 

Peak Power Output 4 MW 

Average Power Output  2,880 W 

Efficiency  55% 

Gain  10 db 

Operating Band  1,280-1,350 Mc 

Peak Power Input  400 KW 

300% increase in cover— 

age and warning time of 
type AN/TPS-1D radar re— 
sults when Raytheon's 
new QK-653 Amplitron and 
40—ft. high—gain antenna 
are added to the system. 
With other radars of more 
limited range, improve— 
ment factor may be even 
greater. 



Creative Microwave Technology (cont'd) 

PEAK POWER OUTPUT AND EFFICIENCY 

FOR CONSTANT POWER INPUT 

(400KW PEAK) 
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Block Diagram of Typical Amplitron Installation 
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Excellence in Electronics 

1250 TO 1350 MC BROADBAND 

"AMPUTRON" 
RAYTHEON TYPE QK-653 

4 MEGW PEAK-2.8KW AVERAGE 

MODULATOR 

COOLING 
SYSTEM 

POWER 
SUPPLIES 

"AMPLITRON" AMPLIFIER 

PRIMARY 
POWER 

You can obtain detailed application information 

and special development services by contacting: 

Microwave and Power Tube Division, Raytheon 

Manufacturing Company, Waltham 54, Massachusetts 

A LEADER IN CREATIVE MICROWAVE TECHNOLOGY 

SEE THE COMPLETE LINE OF RAYTHEON TUBES 

IRE - N. Y. COLISEUM - MARCH 23-26 - BOOTH 2610-2614 



Don't Miss These Features 
In next month's ELECTRONIC 

INDUSTRIES 
"Where The Engineer Comes First" 

TUBES OR TRANSISTORS? 
An examination of the advantages and disadvantages of both tubes and transistors from the standpoints 
of efficiency, temperature, frequency, noise, voltage, spread of characteristics, nuclear radiation, etc. 

SPECTRUM ANALYZERS 
A spectrum analyzer is an electronic device which visually presents the spectra of signals applied to its 
input terminals on a cathode ray tube. In past years they have become rather well-known test and 
measuring instruments. Here is an interesting study of their design criteria. 

WHAT CATHODE IS BEST FOR THE JOB? 
Types of construction available to the design engineer fall into two groupings—tubes and discs. For 
various applications seamless, welded and drawn, lapped seam or locked-seam fabrication offer certain 
advantages. Choice of active or passive base maherial will affect the hum characteristic and life of 
the tube. 

RF ANECHOIC CHAMBERS 
The recent development of low-frequency, broadband absorbers makes it 
indoors at frequencies as low as 50MC. At outdoor sites, reflections from 
measurements to be unreliable and repeatability is difficult. These rooms 
electronic systems and antennas. 

possible to make radiation tests 
earth and nearby objects cause 
will assist greatly in evaluating 

Plus all our other regular departments 
Our regular editorial departments are designed to pro-
vide readers with an up-to-the-minute summary of world 
wide important electronic events. Don't miss Radarscope, 
As We Go To Press, Electronic Shorts, Coming Events, 

COMING SOON:-

El Totals, Snapshots of the Electronic Industries, El Inter-
national, News Briefs, Tele-Tips, Books, Rep News, Inter-
national Electronic Sources, Personals, Industry News 
and New Products. 

17th ANNUAL JUNE DIRECTORY AND ALL-REFERENCE ISSUE. Reference type editorial material is now 
being reviewed for inclusion in this great issue. After publication last year, many readers wrote in sug-
gesting additional reference data that they would like to have included. All El readers now once 
again have this opportunity. All suggestions received by April 6 will be given careful consideration. No 
guarantees after this date, however, because it does take considerable time to gather, prepare, and print 
Fhese data. 

Watch this issue also for: 1959-60 Semi-Conductor Diode Specifications. 1959-60 Germanium & Silicon Tran-
sistor Specifications. 

Watch for these coming issues 

*JUNE *AUGUST *NOVEMBER 
17th Annual Directory & 
All-Reference Handbook 

WESCON Convention Microwave Issue 



Skyward facing directional antennas are easy 
prey for ionospheric reflection interference. 
How to determine the possibilities of subjec-
tion to this source is this article's objective. 

Interference from the 

By MARTIN L. SHAPIRO 
Research Engineer 

Boston Engineering Office 
Boeing Airplane Co. 

Lexington Mass. 

GROUND to air communications systems, radars 
or other radio links with directional antennas 

that point skyward are subject to two main sources 
of interference propagated via the ionosphere. 

In the first case, static interference and man-made 
signals may be reflected from the ionosphere and 
enter the beam of the radar receiving antenna, 
Fig. 1. 

Fig. 1: Static interference and man-made signals, reflecting from 
the ionosphere, may enter the beam of a radar receiving antenna. 

Fig. 2: Transmitted power can be scattered back to the receiver. 

In the other case, transmitted power can be scat-
tered back along the path transmitter—ionosphere— 
ground—ionosphere—receiver, as show in Fig. 2. 

In either case interference is only possible when 
the ionosphere reflects the "operating frequency" 
(fe) at an angle of incidence 0, Fig. 3. 

Theory 

Consider the passage of a plane electromagnetic 
wave across the boundary of two media of refractive 
indices n and n', Fig. 4. Snell's law states that n 
sin 4, -= sin 4/. For the ionosphere 

n' V1 — [Ne2 / (m 0)2) ] (1) 
Where N = number of electrons per cubic meter 

e = electronic charge 
m = mass of electron 
e‘, = permittivity of free space 
0.1 = 2 w X the frequency of the electromagnetic wave 

Critical reflection exists when Z0 = 90° or sin n'. 
In this case 

Hence 

sin 0 = 1/1 — [Ne2 (m e. te) 

ce2 = Ne2 / (m e. cos' 0) 

(2) 

(3) 

.4' = (1 / cos 0) VNe2 / (42.2 m e.) (4) 

where fe' is the critical frequency for forward reflec-
tions at an angle of incidence, 0. 

; 
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a 

Table 1 

MAIN LOBE FREQUENCY 

h Layer 

40° 
40 
40 
40 

50 km 
100 
200 
300 

19.5 mc 
19.7 E and E„ 
19.9 F2 

20.2 

Ionosphere 
Now reflections at vertical incidence occur at a 

critical frequency of fo which is given by making 
= 0° in Eq. (4), 

f. = V[Ne2 , (47,2 m e.) I. (5) 

Hence, substituting in Eq. (4), we may relate the 
critical frequency fe' at oblique incidence to the 
critical frequency at vertical incidence by the ex-
pression 

fo = cos q5. (6) 

The angle 0 is shown in triangle RIO, Fig. 3, 
where 0 is the center of the earth and R is the radar 
site. From triangle RIO 

r I sin = (r ± le) I [sin (90 + a) ] (7) 
sin çb= (r cos a) / (r -I-- h) (8) 

and from Eq. (6) 

f. = N/ 1 —j (1' cos a) / (r h) ]2 (9) 

Thus when the vertical sounding of the ionosphere 
shows that f,„ is greater than the value given by 
Eq. (9), oblique reflection will occur at a frequency 
fo' and transmission angle a. Conversely we may 
assume that no interference from ionospheric reflec-
tion will occur when fo is below this value. 

Example 

Assume: (1) a desired operating frequency, fe, of 
30 Mc, 

r= Radar Radius of Earth 

= 8.45 x 10 3 km 

h= Height of Ionized Layer 

c( = Angle of Elevation 

Fig. 3: Interfereeice is 
only possible when the op-
erating frequency is re-
flected by the ionosphere 
at the angle of incidence. 

(2) a beam elevation of 40°, 
(3) the operating site to be Washington, 

D. C., and 
(4) the equipment will operate during sun-

spot maxima. 
Using these assumptions in Eq. (9), the computed 

vertical critical frequency fo indicates that oblique 
reflections are possible. Table 1 shows values obtained 
for heights from 50 to 300 km. Under these condi-
tions, fo does not vary appreciably with the height 
of the ionized layer, and therefore it is necessary to 

Table 2 

VERTICAL CRITICAL FREQUENCY 
F2 Layer Over Washington, D. C. - National Bureau of Standards 

Frequency 
Mc 

Dec. Jan. Feb. Mar. Apr. 
'46 '47 '47 '47 '47 

May June 
'47 '47 

July Aug. 
'47 '47 

Sept. Oct. Nov. 
'47 '47 '47 

Hours Per Month 

15 - 15.9 
4 - 14.9 
3 - 13.9 

12 - 12.9 
11 - 11.9 
10 - 10.9 

1 5 
6 15 61 

57 76 133 
108 94 46 
51 47 14 

1 
37 4 
106 41 
56 83 
30 80 

_ 1 — 
3 29 

— 61 120 
_ ____ 36 116 73 

14 55 42 28 
47 3 1 11 87 34 25 
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Ionospheric 

Interference 

(Concluded) 

consider only the layer with highest electron density, 
irrespective of its height in the ionosphere. 

National Bureau of Standards measurements of 
vertical critical frequencies centered at Washington, 
D. C., were used as a basis for the data collected here. 
On all occasions during the day the highest elec-

tron densities occurred in F2 region. Table 2 shows 
the number of hours per month in which the vertical 
critical frequency of the F2 region was greater than 
10 MC. The year 1947 has been chosen as it cor-
responds to the maximum of the sunspot cycle. The 
records of 1952 (not shown) were also examined. 
These records correspond to the minimum of the 
sunspot cycle and show that the critical frequencies 
of the F2 layer were much less than in 1947. 

It can be seen that fo is never greater than 20 Mc 
and hence no reflections are expected in the main 
beam from the F2 layer. 
During the night the highest electron densities 

occurred in the E region, but on no occasion were 
the critical frequencies as great as the F2 values 
given in Table 2. 

Side Lobes 

From Eq. (9) the vertical critical frequency for 
oblique reflections at an angle of elevation may be 
computed. These values are given for a between 0' 
and 40° in Table 3. 

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. 

Sample Calculation 

f„ = 1/ — [(rcos a) / h) j2 (0) 

8.45 X 103 km cos 25° V 

=- 30 mcil ( 8.45 X 103 km ± 200 km 

8.45 X 106 X 0.906 
= 30 X 10111 ( 8.45 X 10° + 200,X 102 

= 30 X 106V1 — (7.66 / 8.65)2 

= 30 X 10°V1 — (0.855)2 

= 30 X 10°V1 — 0.784 

= 30 X 10°V 0.216 

= 30 X 10° X 0.465 

= 14.0 zitc 

Fig. 4: Refraction from one medium to another. 

Table 3 

SIDE LOBE ANGLE 

a 

0° 
5 

10 
15 
20 
25 
30 
35 
40 

78 -
76 
74 
71 
67 
62 
58 
53 
48 

6.72 mc 
6.9 
8.5 
9.95 

12 
14 
16 
18 
19.9 

In the preceding example no interference will be 
obtained in the main lobe by reflection from the 
ionospheric layers. However, since it is difficult to 
design an antenna with no side lobes, it is necessary 
to examine the chart to avoid side lobes where they 
will degrade the system operation. 

Acknowledgment 

The author wishes to acknowledge that this article 
has been prepared from information derived from 
research conducted while a member of the Scientific 
Staff of Harvard College Observatory, working under 
the direction of Dr. Gerald S. Hawkins and Prof. 
Fred L. Whipple. In effect, this article is a general 
case of a specific problem faced by the Harvard Radio 
Meteor Project and debated by Dr. Gerald S. Hawkins 
(Radio Astronomer) and Mr. Martin L. Shapiro 
(Radio Engineer) in their paper, "Oblique Reflec-
tions at 32.8 Mc." 
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By JOSEPH L. RYERSON 

Chief, Advanced Development Lub. 

Directorate of Communications 

Rome Air Development Center 

Griffis AFB, New York 

Exploiting Other 
Communications Media 

Extensive development of radio communications has overcrowded 

existing facilities. A solution to relieve this situation, through 

the use of light, heat, gamma rays and other media is proposed. 

IN spite of the extensive develop-ment of radio communications 
over the past 50 years many prob-
lems have arisen due to the great 
number of users. In particular, 

' the USAF faces an unsatisfactory 
communication situation for these 
reasons: 

a. Huge volumes of information 
must be transmitted over channels 
which are unreliable because of the 
natural properties of the trans-
mission media used. 

b. "Subscribers" must commu-

nicate with each other without de-
lay. 

c. No single type of communi-
cation circuit is satisfactory for 
the entire globe. 
USAF's communication prob-

lems are further aggravated by 
the limited radio spectrum and the 
common use of the spectrum. 
Other factors involved in commu-
nication problems are cross talk, 
enemy jamming, and enemy eaves-
dropping. 

This article examines means of 

Fig. 1: Forms of radiation spreading and the ideal—no spreading. 

communication other than conven-
tional radio frequencies and shows 
what may be expected. It outlines 
the necessary research to give us 
the capability we require. Some of 
these means offer truly exciting 
possibilities for solving the most 
severe problems which face the 
Air Force in its global mission. 
We will consider low frequency 

radio, sound, light, heat and nu-
clear radiation for communica-
tions. Possible frequency ranges 

(Continued on following page) 

Fig. 2: Various ducts are available for sound and radio waves. 

INVERSE SQUARE • 
SPREADING 

INVERSE FIRST 
SPREADING 

NO SPRE ADING 

IONOSPHERE 
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s 
SOUTH POLE 

NCPITH POLE 

....RAG NORTH 

RADIUS AT SURMCE 
I000 KM 

Fig. 3: Radio waves at 10 KC are conducted 
in this rare duct of about 2000 km dia. 

TABLE 1 

POSSIBLE FREQUENCY RANGES AND MEDIA OF PROPAGATION 

Type of 
Energy 

Propagation 
Medium 

Frequency or 
Wavelength Range 

Audible sound 

Ultrasonics 

Very low frequency 
radio 

Present radio 

Microwave 

Infra red 

Visible light 
Ultraviolet 
X-rays, gamma rays 
Electrons, protons, etc. 

atmosphere, sea water, 
rock strata, underground water 

atmosphere, sea water, 
rock strata, underground water 

atmosphere, outer ionosphere, 
rock strata 

atmosphere, lower ionosphere, 
surface of earth 

atmosphere 

outer space 

16 cycles per second to 
10 kilocycles 

10 kilocycles to 100 kilocycles 

1 kilocycle to 100 kilocycles 

100 kilocyeles te 
1000 megacycles 
1000 megacycles to 
1000 kilomegacycles 

100 kilomegacycles to 
0.7 microns 

0.7 to 0.4 microns 
0.4 to 3 X 10-4 microns 
3 X 10-4 and lower (microns) 
High energy particles 

Communications Media (continued) 

and media of propagation are as 
shown in Table I. 

Energy Transmission 

The range of energy transmis-
sion is limited by the nature of the 
medium of progagation and the 
equipment. Signals are lost in a 
medium by: 

a. Spreading 
(1) inverse square law 
(2) inverse first law 

b. Absorption—attenuation per 
unit range 

c. Noise. 

Forms of spreading, Fig. 1, fol-
low the inverse square range law 
(spherical divergence) and the in-
verse first law (circular diver-
gence). Fig. 1 also shows the ideal 
case in which all energy passes 
between two points without 
spreading. 

Nature has provided a number 
of media in which propagation 
occurs by the inverse first power 
of range. This comes about when 
the material composing the earth 
and its atmosphere occurs as spher-
ical shells. Transmission through 
these natural ducts is very desir-
able because of the great ranges 
which may be obtained with low-
powered transmitters. Fig. 2 il-
lustrates a number of ducts for 
sound and radio. 

The sound duct in the tropo-
sphere at 15 km and in the sea at 

a depth of 1 km are caused by 
bending of the waves rather than 
reflection. At the center of each 
duct the waves move more slowly 
than those that deviate from the 
center. Consequently, a received 
signal spreads out over a longer 
time period than is required to 
transmit it. This reduces the speed 
with which messages may be sent 
to about one every ten seconds. 

Radio waves are ducted within 
the troposphere by reflection from 
both the ionosphere and the earth's 
surface. It is possible to conduct 
sound and radio waves through ap-
propriate rock strata by reflection 
from their boundaries and it is 
also possible to conduct sound 
along underground water. Ducting 
by reflection from well-defined 
boundaries causes messages to ar-
rive over individual paths which 
means that the same message may 
be received more than once. This 
does not limit the message rate 
to the extent that it is limited by 
ducting due to bending. VHF radio 
waves may also be conducted along 
atmospheric refraction minima 
which are known to exist in the 
vicinity of the trade winds. 
A rare form of duct in which 

spreading of power does not occur 
is shown in Fig. 3. Radio waves 
of a frequency of 10 KC are con-
ducted along the earth's magnetic 
field in a tube about 2000 km in 
diameter. The receiving point is 

in the same relation to the earth's 
south pole as the transmitting 
point is to the north pole. 

Absorption of energy by the 
transmission medium results in a 
loss which increases exponentially 
with range in all media and propa-
gation modes. In general, the at-
tenuation per unit range for all 
forms of propagation is a first or 
square law function of frequency. 
The attenuators per unit range for 
most of the radio spectrum is so 
low that its increase with fre-
quency has only a negligible effect. 
For sound this is not true. 

Received signals are often ob-
scured by the presence of unde-
sired signals in the medium. These 
signals result from both natural 
and man-made phenomena. For 
radio, natural noise is caused by 
lightning and the sun. For sound, 
natural noise is caused by animal 
life, winds, thunder, water waves, 
rain, and so forth. In general, the 
medium noise level rises as the 
frequency is reduced. It falls off at 
very low frequencies due to the 
absence of natural sources near 
zero frequency. 

Generation, Radiation. and Reception 

The range over which any sig-
nal may be transmitted depends 
on these equipment parameters: 

a. Transmitted power 
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(1) generated power 
(2) antenna gain 
(3) efficiency 

b. Received power 

(1) sensitivity 
(2) antenna gain 
(3) efficiency. 

The ability to transmit over long 
ranges is related to power of the 
transmitter, the gain of the an-
tennas, and the efficiency for a 
specified receiver. 
The sensitivity of the receiver 

is the minimum power which may 
be identified as the signal. Sensi-
tivity is limited both by noise pres-
ent in the medium and noise gen-
erated in the equipment. Receiver 
noise results from thermal vibra-
tion of atoms and emission of elec-
trons due to thermal or other 
causes. Since noise occurs over a 
wide band of frequencies, it may 
be reduced by reducing the num-
ber of frequencies to which the 
receiver is sensitive. This group of 
frequencies, called the bandwidth 
of the receiver, is directly propor-
tional to the noise power received. 
The gain of the receiving an-

tenna has the effect of multiplying 
the amount of power received in a 
specific direction. If an antenna 
receives power equally in any di-
rection, it has a gain of one. If an 
omnidirectional antenna receives a 

Form of Energy 

Audible Sound 

signal of one millionth of a watt, 
an antenna gain of 1000 would 
cause the receiver to receive one-
thousandth of a watt. If received 
power is converted to heat in the 
antenna, only a fraction of the 
power received will be delivered. 
This fraction is called its efficiency. 

Fig. 4 shows a functional dia-
gram of a general transmitting 
and receiving system. The deliv-
ered power is intensified by the 
antenna gain and transmitted 
through the medium. In the me-
dium, power is absorbed and spread 
so that only a fraction of it is 
delivered to the receiver. The re-
ceiving antenna intensifies both 
the signal and medium noise and 
delivers it to the receiver. The re-
ceiver introduces additional noise 
and the recovered signal is mixed 
with both forms of noise. 

Propagation Losses 

The Appendix contains an analy-
sis of all propagation losses and 
equipment limitations of proposed 
methods of communications except 
for deep rock sound and radio, and 
upper atmospheric sound, which 
are not included because of lack 
of sufficient data. Curves of rela-
tive system sensitivity vs. range in 
kilometers are shown in Fig. 5. 
These curves are plotted for in-

TABLE 2 

COMPARATIVE SUMMARY TABLE 
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verse square law spreading. The 
two horizontal parallel lines show 
the effect of the improvement of 
the present state-of-the-art sensi-

tivities by a factor of 1000. From 
this curve it can be seen that im-
provements of less than five km 
result for sound in air, supersonic 
sound in sea, and gamma rays. 
Low frequency radio and low fre-
quency sea sound show an im-
provement of 5000 km, while ultra-
violet, infra-red and 5 KC sea 
sound show improvement in the 
order of 50 km. 

Fig. 6 illustrates the effect of 
ducting of very low frequency 
radio and sound in air. It can be 
seen that 5 KC sea sound is im-
proved by SO km, low frequency 
sea sound is improved by 100,000 
km and very low frequency radio 
by 72,000 km. These improve-
ments are rather startling, but 

Medium of 
Propagation 

• Frequency or 
Wave Length 

Range 
Radiation Inverse Square-

Efficiency % Kilometers 

Sea depth 1 Ian 

Audible Sound 

VLF Radio 

Upper air 
Rock strata 

Air 

200 cps 20 350 

5 kc 50 30 

Range 
Inverse First-
K ilemeters 

No. Teletype 
Channels 
60 WPM 

200 cps to 
10 kc 

5 kc 

30 kc 

Further exploration required 

0.5 

30 

VLF Radio 

Radio Frequencies 

Ultraviolet 

"Outer ionosphere 

Rock Strata 

Lower atmosphere 

5 kc to 
35 kc 

5 kc to 
1 mc 

0.2 to 0.35 
microns 

1.0 

680 

1,200 

8,000 1 

45 

4,500 

10,000 

1000 to 15,000 

Further exploration required 

25 100 

25 

42 

132 

63 

25,000 
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Fig. 4 (above): In the transmission medium, power is absorbed and 
spread so that only a fraction of it is delivered to the receiver. 

Fig. 5 (right): The relationship of system sensitivities to the 
range measured in kilometers, for spherically divergent propagation. 

Communications Media (continued) 

you should bear in mind that the 
curves are based on average power. 
The improvement figure of 1000 is 
also high, but it is used only for 
comparison. 

The long range potential of low 
frequency sound in sea and very 
low frequency radio is attractive. 
However, use of this type of prop-
agation involves the areas of in-
efficient radiation from small an-
tennas, and transmission of small 
amounts of information per unit 
time. 
To transmit low frequency sound 

or radio, the dimensions of an an-
tenna should be comparable to the 
wave length but this is not possible 
because wave lengths of many kil-
ometers are used for radio and 
wavelengths of many meters are 
used for sound. When high power 
is fed into a relatively small sound 
transducer, the resulting high pres-
sures exceed the static pressure of 
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the medium and cause elastic 
breakdown. High voltage required 
for small radio antennas causes di-
electric breakdown (arcing) in air. 

It is possible to use small trans-
mitting antennas if they are sur-
rounded by a small wavelength 
medium. If the outer surface of the 
medium is arranged so that exces-
sive reflection of radiation does 
not occur, transmission of power 
can be achieved with smaller struc-
tures. Experiments with powdered 
iron have confirmed this concept in 
radio transmission. 

Ferromagnetics 
Wavelengths of radio waves that 

measure 10 to 100 KC are reduced 
by a factor of over 1000 in ferro-
magnetic materials. Fig. 7 shows 
a proposed antenna of this type 
compared with a conventional an-
tenna. 

Analysis shows that greater 

r------
nt • " «c "«.e, 

e--

.11,0,21,C. 611C. C 

10 .. 0 te). fO• 

KILOMETERS 

Fig. 6: System -
Range relationship 
for circularly diver-
gent propagation, 

103 10 

bandwidth can be achieved with the 
proposed ferromagnetic antenna 
than with a conventional antenna 
with a resulting increase in the 
rate of information transmission. 
As an example, when conventional 
antennas are used, teletype pulses 
may be generated at the rate of 
about 40 per second at 30 KC 
which is equivalent to 120 five-let-
ter words per minute. A standard 
teletype can deliver 60 words per 
minute over this frequency band. 
If a ferromagnetic antenna is used, 
the rate would be 2000 words per 
minute. 

A method for improving the in-
formation rate of a narrow band 
system is given in the Appendix. 
It is shown that very small varia-
tions in the power level of a pulse 
may be detected in a narrow band 
system. For example, if the level 
of a pulse is allowed to vary from 
1 watt to 26 watts, each pulse 
level may be used to represent one 
letter of the alphabet. This means 
that one pulse becomes the equiva-
lent of the five teletype pulses pres-
ently required to represent one 
letter. However, more sophisticated 
methods are possible, such as phase 
instead of amplitude coding. 

Findings 

Examining the results we see 
that audible sound in the sea, rock 
strata and upper atmosphere, very 
low frequency radio in the atmos-
phere, rock strata and outer iono-
sphere, and ultray.iolent in the 
lower atmosphere appear to be most 
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promising types of propagation. 
However, before actual utilization 
of these may be accomplished, fur-
ther experimental data must be ob-
tained since many of the calcula-
tions were based on meager data 
or theoretical extrapolations. 

In the case of audible sound, 
samples of deep rock strata must 
be obtained to determine its ab-
sorption characteristics. Efficient 
transmitters and receivers must be 
embedded in the strata of deep 
wells to determine the actual 
ranges of propagation. Further 
data must also be obtained on the 
propaganda of sound in ducts in 
the upper atmosphere. 
To effectively use the range po-

tentialities of very low frequency 
radio, smaller, more efficient an-
tennas must be perfected. A thor-
ough study must be made of the 
concept of using media such as 
ferrites for construction of these 
antennas. In addition, the electrical 
characteristics of deep rock strata 

must be obtained to carefully 
evaluate this medium. 

Although ultraviolet radiation 
may only be used for line of sight 

transmission because of the lack 

of ducts, it has a great deal of 
promise due to low background 
signal. High intensity sources of 
ultraviolet and suitable modulating 
equipment should be developed. 
The comparative summary in 

Table II shows those areas which 
have promise. The method of com-
puting information rate as tele-
type channels is given in the Ap-
pendix. Ranges are based on a 
power of 5 kw for each type of 
transmission. 
An extremely serious disadvan-

tage of these modes of communi-
cation (except ultraviolet) is the 
excessively narrow bandwidth of 
the channels. Very low frequency 
radio has this limitation only be-
cause of the inherent properties 
of present antennas. The inter-
mediate matching media technique 
suggested in this article could im-
prove very low frequency radio. 
Low frequency sound in sea has 
nonlinear effects in the duct as well 
as other reverberation sources 
which also limit the information 
capacity. 

Based on a paper presented at the IRE Na-
tional Convention, March 1958, New York, 
N. Y. 

WO' 

/comvEN-TU5NAL TYPE 
ANTENNA 

%N. 

FERPOMAGNET,C 
,A ANTENNA 

_re n 

Fig. 7: A comparison of the ferromagnetic 
antenna with the conventional type. 

Because of space limitations, detailed 

analyses and calculations have been 

placed in an Appendix. A copy of 

this appenck may be obtained by 

writing on company letterhead to 

The Editor 

Electronic Industries 

Chestnut & 56th Sts , Phila. 39, Pa, 

The Military Is Looking For ... 

The Government carries on a 
comprehensive research and de-
velopment program that continu-
ally seeks to improve the quality 
of American arms and equipment. 
But despite this activity the Gov-
ernment must continually look to 
private industry for new develop-
ments, ideas, or techniques. One 
of the principal ways of making 
their interests known to industry 
is through the National Inventors 
Council which each year pub-
lishes, "Inventions Wanted by the 
Armed Forces." 
The following are some of the 

highlights among the electronic 
and electrical requirements that 
the Government is looking to pri-
vate industry to provide. 

Acoustic Transducer — A 
sharply unidirectional device of 
small size compared to wave-

length for sound detection on sig-
nals as low as 5 cps. 

Power Rectifiers—to work in 
an ambient of —20° to 500°C. 

Transistors — to operate effi-
ciently (greater than 50%) as 
oscillators and amplifiers at 
UHF, and at temperatures over 
150° C. 

Resistors — in the 1 to 100 
megohm range with positive 
temp. coefficients, preferably as 
high as 1,000 ppm°C. Power rat-
ing at least 1/2 -watt, and no larger 
than 1/2-watt commercial compo-
sition resistors. 

High Angle Direction Finding 
Techniques—to handle steeply 
downcoming sky wave signals in 
the frequency range 1-12 MC. In-
strumental bearing accuracy is of 

the order of 2 degrees standard 
deviation on signals with a mini-
mum field strength of 20 mv/ 
meter. 

Infrared Transmitting Materi-
als—Development of infrared 
transmitting materials having the 
following properties: 75% trans-
mission from 0.8 to 8 micron 
wavelength in 1 cm. thickness. 
(2) Melting or softening point 
above 500C. (3) Capable of 
standing thermal shock of 100°C/ 
sec. (4) Resistance to abrasion 
and solution by atmospheric 
fluids. 

Television System—of im-
proved resolution which will per-
mit optical tracking of guided 
missiles. Quality of the images 
should approach that of a photo-
graph. 

Video Compression—A method 
of bandwidth compression of 3.5 
MC signals down to the order of 
1 MC for transmission, and to re-
create the original bandwidth 
signals after transmission. 
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Increasing the Input Impedance 
In Transistor Amplifiers 

Transistor amplifiers can exchange voltage gain for input imped-
ance by using negative feedback. In addition, voltage gain can 
be made more independent of transistor by the same circuitry. 

ATRANSISTOR amplifier is 
usually considered to have 

relatively low input impedance, 
high output impedance, and high 
voltage gain. Since the maximum 
available power gain of the device 
is limited, voltage gain must be de-
creased if it is desired to have high 
input impedance and low output 
impedance. By employing negative 
feedback, voltage gain can be "ex-
changed" for input impedance. In 
addition to increasing the input 
impedance, negative feedback can 
be used to make the voltage gain 
more independent of transistor 
parameters. 

INPUT 

This article describes a transis-
tor amplifier having an input im-
pedance of 8 megohms, a voltage 
gain of 40 db, and an output im-
pedance of 600 ohms. The gain is 
stable to ±-0.10 db over the tem-
perature range of —55°C to 
+125°C, and to within -±1 db over 
the frequency range of 6 cps to 
300 KC. The input impedance is 
greater than 1 megohm between 
the frequencies of 25 cps and 350 
KC, and greater than 8 megohm 
between the frequencies of 400 cps 
and 30 KC. 
The type 2N338 transistors used 

will give reliable performance at 

Fig. 1: Simplified 
OUTPUT circuit of the high 

input impedance 
amplifier has com-
mon-emitter collec-
tor stage followed 
by 3 common-emit-

ter stages. 

By ARTHUR D. EVANS 
Sr. Development Engr. 
Semiconductor Components Dir. 
Texas Instruments Incorporated 
Dallas, Texas 

temperatures in excess of 150°C, 
but other components used in this 
amplifier limited the maximum safe 
temperature to 125°C. 

Simplified Circuit 

Fig. 1 shows the simplified cir-
cuit of the amplifier. It consists of 
a common-collector stage followed 
by three common-emitter stages. 
High input impedance and gain 
stability are achieved by overall 
negative feedback provided by re-
sistor RF4. Resistors RBI, Rel, and 
Re2 represent the effective imped-
ances of the networks necessary to 
establish the proper operating bias 
conditions for the amplifier. Resis-
tors RFI, RF», and RF3 are indi-
vidual stage feedback resistors. 

This simplified circuit is valid 
for mid-frequency range where the 
reactances of bypass and coupling 
capacitors may be neglected. The 
small arrows indicate the phase 
relationship of the signal voltage 
at various points in the circuit. 

Note that in this circuit, the 
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voltage drop across RF4 is in phase 
with the input voltage. The ac cur-
rent through RF4 is approximately 
equal to the product of the input 
current and the current gain of the 
individual amplifier stages. Thus, 
the effective value of RF4 referred 
to the input terminals is approxi-
mately (A1 A 2 A3 A4) RF4, where 
A1, A2, A3, and A4 are the current 
gains of the individual stages. 

If the amplifier current gain is 
106 and the value of RF is 6 ohms, 
then the equivalent value of RF4 
referred to the input terminals is 
6 megohms. The approximate in-
put impedance may be expressed 
as: 

Zio = A RrL + Z1 (1 

where, A = current gain of the 
amplifier, RF, = feedback resis-
tor, and Zt = input impedance of 
the amplifiers without feedback. 
The voltage gain may be ex-

pressed as: 

Vo A 
(2) 

V io A Rg ; Zi 

and if 

A I R 4 > > 

this reduces to: 

Vo _ 
Vio 14, 

The negative sign merely indicates 
that the output voltage is 180° out 
of phase with respect to the input 
voltage. 

Circuit Description 

The complete amplifier circuit is 
shown in Fig. 2. The four stages 
are direct-coupled. Adequate sta-
bility of bias conditions is pro-
vided by means of the large emit-
ter resistors R4, R9 and R14, which 
are bypassed for signal frequen-
cies. Bias voltage for the first stage 
is developed across the 9-volt 
"Zener" diode, Dl. 

The collector Q1 is coupled to the 
feedback resistor RF4 by C2 and 
Dl. If this collector was bypassed 
to ground, the input impedance 
would be shunted by the h„b of this 
unit. Table 1 gives the approxi-
mate de bias conditions of the 
four transistors. 

The output impedance is set by 
the value of R12 which is 600 
ohms. The input impedance is ap-
proximately equal to the product 
of the amplifier current gain and 
the feedback resistor R13. Since 

Fig. 2 (above): The 
complete amplifier 
circuit. Input im-
pedance approxim-
ates product of am-
plifier current gain 
and feedback re-

sistor, R13. 

Fig. 3 (right): Rela-
tionship of input 
impedance, measur-
ed at 1 KC, to the 
ambient tempera-

ture. 

Fig. 4 right Volt-
age gain is almost 
independent of am-

bient temperature. 
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the current gain is a function of 
transistor parameters, the input 
impedance can be expected to be a 
function of ambient temperature. 
Fig. 3 is a plot of the input im-
pedance at 1 KC vs. the ambient 
temperature. 
The voltage gain is largely de-

termined by the ratio of the output 
resistor R12 to the feedback re-
sistor R13 and is almost inde-

TABLE 1 

Transistor V 
Q1 3 v. 
Qz 6 

Q3 13 
Q4 6 

0.010 ma 
0.50 
0.59 
4.8 

pendent of transistor parameters. 
It, therefore, should not be sensi-
tive to ambient temperature varia-
tions. This is confirmed by Fig. 4, 
which is a plot of the voltage-gain 
vs. ambient-temperature. 
The noise level of the amplifier 

will be a function of the input 
termination. Equivalent input 
noise will range from about 24 
p.volts with the input shorted up 
to about 540 ,.volts with the input 
open. Fig. 5 is a plot of equivalent 
input-noise vs. input termination 
for the amplifier using typical 
transistors. 

Careful consideration should be 
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Increasing Impedance (Continued) 

given to the layout of the amplifier, 
particularly with respect to stray 
capacity to ground. In the bread-
board model constructed for test 
purposes, all components were 
mounted on a 2 in. x 4 in. sheet 
of aluminum, which was insulated 
from the main chassis and elec-
trically connected to the un-
grounded side of feedback resistor 
R13. This greatly improved the 
high frequency characteristics of 
the amplifier by reducing the effect 
of stray capacity between com-
ponents and ground. Fig. 6 shows 
the voltage-gain and input-imped-
ance vs. frequency characteristics 
of the amplifier. 

This amplifier was designed and 
built to demonstrate a technique 
for obtaining high input impedance 
in a transistor amplifier. Calcula-
tions indicate that, with careful 
construction, performance can be 
predicted with a fair degree of ac-
curacy. Silicon transistor type 
2N338 was chosen because of its 
high value of hfe, high 2 cutoff 
frequency, and good high-tempera-
ture performance. 
Of course, the principles involved 

are not limited to silicon transis-
tors. They can be used just as 
effectively for germanium transis-
tors. In fact, the circuit shown in 
Fig. 2 can be used with germanium 
transistor type 2N366 if the volt-
age reference diode Dl is changed 
from type TI 655C9 to type TI 
653C6. For germanium units, how-
ever, the maximum ambient tem-
perature should be reduced from 
+125°C to +80°C. 
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Fig. 5 (above): Noise level of the amplifier is a function of the input termination. 
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How to 

Measure 

Wide Band 

Impedance 

The sweep frequency, delay line method of testing is not new. 
First used to align TV broadcast antennas, 

it has since found widespread use in that industry. 
Basic principles and some techniques that allow an increase 

in measurement accuracy are discussed. 

By KEN A. SIMONS 
Chief Engineer 

Jerrold Electronics Corp. 
Byberry Rd. & Turnpike 

P.O. Box 647, Southampton, Pa. 

EQUIPMENT SET-UP 

(W) 

000000 OOOOO 

DELAY LINE 

LOAD BEING 
MEASURED 

  MAIN WAVE 

LINE 

REFLECTED WAVE 

le) 
EQUIVALENT CIRCUIT 

Fig. 1: This is the basic test set-up for mak-
ing wide-band impedance measurements. 

THE basic equipment test set-up 
for wide-band impedance mea-

surements is shown in Fig. 1 (A). 
An attenuator pad is generally con-
nected between the sweep and the 
detector to isolate the generator 
from the varying impedance. It 
also ensures that the detector is 
fed from a well-matched source. 
The detector is needed when the 

sweep covers a frequency range 
above the upper response limit of 
the scope. The high-frequency volt-
age is rectified, and the detected 
output, a slowly-varying voltage 
representing the envelope of the 
high-frequency input, is applied to 
the oscilloscope. 
The equivalent circuit is shown 

in Fig. 1 (B). A voltmeter (the de-
tector and scope) measures the 
voltage at the junction between a 
matched source and a transmission 
line with a load on its far end. The 
voltage at this junction may be 
considered as being due to the sum 
of two waves: the main wave 
energy which comes out of the 
sweep and goes down the line and 
the reflected wave, energy which 
has travelled down the line, is re-
flected from the load, and comes 
back up the line. 

Terminated Line 

With a well-designed sweep, the 
main-wave is made approximately 
constant with frequency. When the 

Fig. 2: A typical scope pattern when the 
delay line is terminated in a resistance 
equal to its characteristic impedance. 

0 C 

FORWARD TRACE 

REVERSE TRACE SOWC 

Fig. 3: With a generator sweeping from Fig. 4: When end of the line is short cir-
0 to 50 MC, this is the pattern for an open cuited, phase of the reflected wave is re -
circuit delay line Vz wavelength long, versed producing zero voltage at short. 

WAVE ,N 
ERASE AT 
DETECTOR 

SHORT 

WAD, WAVE ONLY 

'5MO AONC 
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Impedance 

Measurement 
(Continued) 

delay line is terminated in a resis-
tance equal to its characteristic im-
pedance, there is no reflected wave. 
The scope then shows a constant 
voltage. 

Fig. 2 illustrates a typical pat-
tern. On the forward trace the out-
put stays constant as the frequency 
changes across the sweep band. The 
reverse trace is "blanked"; the 
sweep output being keyed to zero 
to provide a reference line showing 
where zero output is. 

Fig. 5: Effect of doubling the line length is 
evident. Open circuit delay line pattern is 
shown in (A); short circuit in (13). 

Open Circuit Line 

When nothing is connected to 
the end of the line, this "open 
circuit" cannot dissipate. All the 
energy striking it is then reflected. 
When the line loss is small, the re-
flected wave at the detector has 

11111 I idol' 11011101 
II Hi 111111 III 'Mil 

50MC (8) 500 RO-II/U 100MC 

Fig. 7: (A) Ripple pattern from 150 ft. of RG11/U cable, shorted at the far end. Notice 
that the pattern is about the same as that for 66 ft. piece of RG59/U, in Fig. 6(B). The 
attenuation of RG11/U is about one-half that of RG59/U for a given length; so doubling 
the length just about cancels the attenuation improvement due to the larger cable. (B) 
shows the pattern from about 50 ft. of RG11/U showing the great reduction in ripple height 
at this length. 

essentially the same amplitude as 
the main wave. The total voltage 
there depends only on their phase 
relation. When they are in phase, 
they add to produce a voltage twice 
the "main wave only" condition. 
When they are 180° out of phase, 
they cancel to produce zero output. 

Fig. 3 illustrates the pattern 
with a generator sweeping 0 to 
50 Mc, and an open-circuited delay 
line 1/2 wavelength long at 50 Mc. 
The reflected wave at the open 
circuit is in phase, at all frequen-
cies, with the main wave. Near 
zero frequency the effective length 
of the line is zero. The two waves 
are then in phase and add at the 
detector, producing a maximum. 
At 25 MC, the line is 1/4 wave-
length long. The main wave shifts 
90° in phase as it travels down the 
line to the end. The reflected wave 
shifts another 90° on its way back. 
The two components are then 180° 
out of phase at the detector, giving 
a minimum at that frequency. At 
50 Mc, the reflected wave has trav-
elled a full wavelength (1/2  wave 
down, 1/2 wave back) by the time it 
gets back to the detector so the 
components add to a maximum. 

Short Circuit Line 

Fig. 4 illustrates the pattern ob-

Fig. 6: Ripple pattern for high-grade delay line A compared with that for a cheaper cable, 
RG59/ 11, (BL Greater attenuation of latter shows up in minima being farther from zero. 

n n 

5061C (AI LOW LOSS LINE oo0wo SOWS 60 70 SO 90 10CWIC 

tamed by connecting a short cir-
cuit across the end of the line. This 
reverses the phase of the reflected 
wave so that the two components 
are 180° out at the short, and pro-
duce zero voltage there. At the de-
tector, this produces a minimum at 
zero frequency (effective line 
length 0), a maximum at 25 MC, 
(reflected wave shifted 180° hav-
ing travelled 1/2 wavelength extra), 
and a minimum again at 50 Mc. 

Longer Delay Lines 

Fig. 5 shows the effect of doub-
ling the length of the line, keeping 
the sweep-width the same. With an 
open-circuit (A) there are maxima 
at 0 frequency (0 line length), 25 
MC. (1/, wavelength) and 50 bic 
(1 wavelength) and minima when 
the line length is 1/4  and 3/4 wave-
length. A short-circuit termination 
gives the reverse pattern (B). 

It is apparent that increasing 
the length of the delay line in-
creases the number of ripples oc-
curring in a given sweep-width. 
Specifically, the frequency change 
from one maximum (or minimum) 
to the next is equal to the frequency 
at which the line is one-half wave-
length long. For a spacing of f 
Mc between peaks, the line length 
in feet is 492 d/f where d is the de-
lay factor. the ratio of the speed 
with which a wave travels in the 
particular type cable, to the speed 
in air. The symbol d equals 0.67 
for solid polyethylene insulated 
cables, and approximately 0.8 for 
polyfoam or other dielectrics with 
a high proportion of air insulation. 

Since more ripples depict more 
clearly what happens in a given 
frequency band, in this respect, 
longer lines are preferred over 
shorter ones. One factor that limits 
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the length that may be effectively 
used is the line attenuation. As the 
length is increased, more and more 
energy is lost in the line, so the re-
flected signal, as it shows up back 
at the detector, gets increasingly 
weaker. Fig. 6 (A) shows the rip-
ple pattern resulting with a short-
circuit termination, a sweep from 
50 to 100 MC., and a high-grade de-
lay line for 5 Mc. between peaks. 
The delay factor for this cable 

was 0.8, so its length, by the for-
mula, would be (492 x 0.8)/5 or 
79 ft. Due to the greater length of 
this line, and the higher frequen-
cies involved there is appreciable 
loss in the line. Although the re-
flected wave at the shorted end is 
equal to the main wave (reflection 
—100%), the main wave is 
stronger at the detector than it is 
at the far end. This is due to at-
tenuation as it travels down the 
line. The reflected wave is weaker 
at the detector than it is at the 
load, due to attenuation as it 
travels up the line from the load. 
This shows up on the ripple pat-
tern in the fact that the minima 
do not quite go to zero, since the 
weakened reflected wave does not 
quite cancel the main wave. 

Fig. 6 (B) shows the effect of 
using a cheaper cable (RG59/U) 
with higher loss. This line was cut 
for the same electrical length, but 
because its delay factor is 0.67, its 
physical length was shorter, 66 ft. 
Its greater attenuation shows up 
in the fact that the minima are 
still farther from zero. Notice that 
this effect is more pronounced at 
the high frequency end of the 
sweep, where the line loss is 
higher. 

Various Resistive Terminations 

The wave reflected from a purely 
resistive termination is in phase 
with the main wave at the load for 
resistance values higher than Z„ 
or 180° out of phase for values 
lower than Z„ and the amplitude of 
the reflection increases as the re-
resistance differs from Zo. 

Fig. 8 (A) shows superimposed 
the ripple patterns obtained with a 
low-loss 20 mc delay line, a sweep 
from 50 to 100 MC, and the indi-
cated terminations. Note that all 
the patterns have minima at the 
same frequency as that with a 
shorted end. 

Fig. 8 labove : Patterns from several 
than the characteristic impedance; (8) 

Fig. 9 (below) : A capacitive termination 
to a short; inductive termination (11) 

resistive terminations: when they are (A) lower 
higher than characteristic impedance. 

(A) has minima higher in frequency than those due 
minima are above those from an open circuit. 

The impedance of a load giving 
a minimum at the same frequency 
as a short circuit is resistive and 
lower in resistance than Zo. 

Fig. 8 (B) shows the patterns 
from several resistive terminations 
higher than Z. They all have 
maxima at the "short-minimum" 
frequencies. 

The impedance of a load giving 
a maximum at the same frequency 
as a short-circuit minimum is re-
sistive and higher in resistance 
than Zo. 

Purely Reactive Terminations 
A pure reactance does not dis-

Fig. 10: (A) The pattern for a series RC 
termination is compared with those for 
matched and short circuit terminations (BI. 

sipate energy, so the wave is re-
flected from a purely reactive ter-
mination at full amplitude. Its 
phase is shifted depending on the 
magnitude of the reactance relative 
to Zo. Thus the ripple pattern ob-
tained with purely reactive termi-
nations has the same amplitude as 
with an open or short circuit. but 
the minima and maxima are shifted 
in frequency. Fig. 9 (A) shows 
the patterns obtained with two 
sizes of capacities compared with 
open and short circuit patterns. 

The ripple pattern resulting from 
a capacitive termination has mini-

Fig. 11: A series resonant circuit termina-
tion pattern A is compared with matched 
and short circuit terminations 113i. 

(a) *041 10.0115 

NM 20.5 DELAY LINE 
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f\ DELAY LINE 

SWEEP DET F__1 VARIABLE H O-00-0-mboirmy—i 
  ATTENUATOR GENERATOR 
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,  
BO 90 *OMC 
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Fig. 12: Same conditions as Fig. 11(B) but 
with (A) 5 MC and (B) 2.5 MC delay lines. 

Impedance 

Measurement 
(Continued) 

Fig. 13: The degree of mismatch can be con-
veniently related with this nomogram. 
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Fig. 14: If attenuator (A) is set for same ripple height as from unknown 
B), return loss of the unknown equals twice the attenuator settingindb. 

ma falling higher in frequency 
than those due to a short circuit, 
and lower than those due to an 
open circuit. This may be stated 
another way: 

If we mark the frequencies of 
short circuit minima (see marks 
on Fig. 9A) the marks will fall on 
down slopes with a capacitive load. 

Fig. 9 (B) compares the ripple 
patterns for two sizes of purely in-
ductive terminations with those 
from an open and a short circuit. 
The ripple pattern from an in-

ductive termination has minima 
falling above those from an open 
circuit, and below those from a 
short circuit. If we mark the fre-
quencies of short circuit minima, 
the marks fall on up-slopes for in-
ductive terminations. 

Complex Terminations 

When a termination has both 
dissipation (resistance) and re-
actance the reflected wave is re-
duced in amplitude, and shifted in 
phase relative to the main wave. 
Correspondingly, the ripple pattern 
has a lower amplitude, and minima 
shifted in position compared with 
a short or open circuit. 

Fig. 10 (A) illustrates the ripple 
pattern obtained with a low-loss 
5 mc delay line and a series RC 

termination. At higher frequen-
cies, where the reactance is lower, 
the termination approaches a 
matched condition, and the ripple 
has lower amplitude. The nature 
of the termination can be seen 
more clearly if the ripple pattern 
is compared with that obtained 
with a short circuit, and that ob-
tained with a matching resistance. 
Fig. 10 (B) shows the three pat-
terns superimposed. By observing 
the fact that down-slopes occur at 
shorted-minimum frequencies, and 
the ripple gets smaller at high fre-
quencies, we could conclude that 
the load had the characteristics of 
a series RC circuit. 

Fig. 11 (A) shows the ripple 
pattern with a 20 mc line and a 
series resonant circuit. Fig. 11 
(B) shows the same pattern super-
imposed on a short circuit pattern 
and one from a matched resistor. 
By observing that its impedance is 
capacitive below the resonant f re-
quency (down-slope at short-circuit 
minimum frequencies), matched at 
resonance (low ripple amplitude 
near 75 mc), and inductive above 
resonance (up-slope at shorted-
minimum) we could deduce that it 
was a series RLC circuit with R 
equal to Z,. 

Fig. 12 (A) and (B) show the 
ripple patterns obtained under the 

Fig. 15: Patterns obtained with the attenuator connected at the detector end of the line. 
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RI TRIPLE TUNED CIRCUIT 

THRU 2.5MC DELAY LINE 

un SANE anima as (A) 
WITH A SHORT ON LINE 

ANO SOS ATTENUATION 

RESONANT FREQUENCIES 

Fig 16: To determine the return loss: pattern for triple tuned bandpass filter connected to 
end of line (A) is superimposed on pattern of a shorted line with 8 db attenuation (B). 

same conditions as Fig. 11 (B) but 
with 5 hic and 2.5 mc delay lines 
respectively. They show how in-
creased length in the delay line de-
picts the impedance characteristic 
in more detail. 

Determining Reflection 

Coefficient and VSWR 

There is a temptation, in using 
the delay-line technique, to assume 
that the VSWR of the load is found 
by taking the ratio of minimum to 
maximum of the ripple pattern dis-
played on the scope. Two factors, 
the loss of the delay line and the 
non-linearity of the detector, make 
this procedure quite inaccurate. A 
more accurate procedure that elim-
inates the effect of the line loss 
and minimizes detector non-lineari-
ty is to compare the amplitude of 
the ripple pattern from the un-
known with that from a short- or 
open-circuit. 

Let A be the peak-to-peak ampli-
tude of the ripple pattern obtained 
at the frequency of interest with 
the line shorted. Let B be the peak-
to-peak amplitude of the ripple pat-
tern from the unknown at this fre-
quency. 
Then the reflection coefficient of 

the unknown (ratio of main wave 
to reflected wave) : K = B/A. 
% reflection -= 100X. 
The Return Loss (reflection co-

efficient as a db ratio) is 20 log10 
1/K. 
The VSWR (ratio of max. volt-

age at load to min. voltage) is 
(1+K)/ (1—K). These various 
ways of expressing the degree of 
mismatch are conveniently related 
by the nomogram shown in Fig.13. 
A more accurate, and generally 

more convenient way of determin-
ing the reflection coefficient of a 

load is to compare the height of its 
ripple pattern with the height of 
the pattern obtained with a short 
at the far end of the line, and a 
variable attenuator inserted be-
tween the line and the detector. 

Fig. 14 illustrates the calibra-
tion set-up. By putting the atten-
uator at the detector end of the 
line the ripple height is determined 

.. .. 

(A) CAUSRATION PATTERN Of SOON RETURN LOSS 

Irà RIPPLE PATTERN FOR LOAD HAVING A 3000 RETURN LOSS 

Fig. 18: Accurate measurements are made 
difficult by irregularities in delay line. 

primarily by its attenuation, and 
its impedance match is less impor-
tant than if it were connected at 
the load end of the delay line. 

Fig. 15 illustrates the ripple pat-
terns obtained at various settings 
of an attenuator connected in this 
way. Note that the ripple height 
with 5 db set on the attenuator, is 
what would be seen from a load 
having a return loss of twice this 
many db, e. g., 10 db. Fig. 15 (B) 
was made by increasing the verti-
cal gain 10X compared with (a). 
Note that the ripple corresponding 
to a return loss of 40 db (VSWR 
1.02) is readily seen. Also, note 

SCIMC 100111C 

(A) NNW ARAM SIC Duey LINE WITH OPTIMUM TERMINATION 

GAMMON CORMESPOMNNO TO 401:111 RETURN 
LOOS Af(Jvvvvvvvv\I 

TRACE 

(IS INRI INCREASEO 10X 

SONIC 
IC) ESPECIALLY POOR DELAY LINE WITH OPTIMUM TERMINATION 

Fig. 17: These traces show the extremes 
that may be encountered in cable reflections. 

the irregularities in the way these 
traces match up. These are due to 
very small errors in the impedance 
match and delay of the attenuator 
used. 

Fig. 16 illustrates how the tech-
nique is used in determining re-
turn loss. A triple-tuned band-pass 
filter was connected to the end of 
a 2.5 Mc delay line, giving the rip-
ple pattern of Fig. 16 (A). Note 
the three frequencies of best 
match. To determine the maximum 
reflection within the pass band, the 
ripple from a shorted line through 
a variable attenuator was set to 
the same height as the maximum 
ripple in the pass band. The at-
tenuator read 8 db, indicating a 
maximum return loss for this filter 
of 16 db. The two patterns are 
shown superimposed in Fig. 16 
(B). 

Irregularities in Delay Lines 

With reasonable sweep output 
level and scope gain, we see ripples 
corresponding to 40 or even 50 db 
return loss. It is not generally pos-
sible to make measurements with 
this much accuracy. The limiting 
factor is not gain, but the uniform-
ity of the delay line. 
Many commercial coaxial cables 

have a degree of nonuniformity 
that results in appreciable reflec-
tions from within the cable, even 
when terminated with the best pos-
sible load. A poor cable may have 
reflections with a return loss of as 
little as 20 db. Most cables run at 
or above 30 db, and only an excep-
tionally uniform cable has internal 
reflections more than 40 db down. 
To illustrate the extremes that 

may be encountered several traces 
were made. Fig. 17 (A) shows the 
ripple pattern of a 5 Mc delay line 
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Impedance Measurement 
(Concluded) 

of exceptional uniformity termi-
nated in a load that closely matches 
its impedance. It was possible to 
see variations in the pattern only 
by increasing the vertical gain 10X 
(Fig. 17B). Comparing the ripple 
pattern with the calibration pat-
tern corresponding to 40 db return 
loss, it can be seen that the com-
bined return loss of cable and ter-
mination is decidedly better than 
40 db over the whole frequency 
range of the sweep. For contrast, 
Fig. 17 (C) shows the trace with 
a very poor piece of cable. Even 
with the best termination possible, 
its variation is more than 10X 
greater than the other cable (com-
pare with 17A). 

Fig. 19: A coaxial switch will give the same 
convenience of simultaneous presentation f or 
the calibration of delay lines. 
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Fig. 18 is an illustration of the 
way in which irregularities in the 
delay line can make accurate mea-
surement difficult. (A) shows the 
ripple pattern amplitude under a 
calibration condition corresponding 
to 30 db return loss (high vertical 
gain was used). (B) shows the 
pattern with termination adjusted 
for minimum ripple. This line, a 
150 ft. length of RG11/U, has in-
ternal reflections a little more than 
30 db down. (C) shows the pattern 
resulting when a load having a re-
turn loss of 30 db was connected 
to the end of this line. 
The line irregularities prevent 

accurate display of the load char-
acteristics. A further hazard is 
that the internal reflections prob-
ably indicate a considerable varia-
tion in characteristic impedance of 
one section of the cable as com-
pared with another. Thus, the im-
pedance which will match the far 
end depends on just where the 
cable is cut. 

Comparison Technique 

The patterns illustrating this 
article were recorded with a Mose-
ley X-Y recorder, using a Jerrold 
Model 707 Precision Sweep Gen-
erator, which has sweep speeds 
adaptable to use either with a re-
corder or a normal oscilloscope. 
Where patterns are shown super-
imposed, they were made by simply 
changing the load connections 
without touching the sweep set-
tings and recording the second 
trace on top of the first. This is, of 
course, not possible with a scope. 
but the same convenience of simul-
taneous presentation for calibra-
tion can be obtained by using a 
Jerrold Model FD-30 Coaxial 
Switch. 

For Delay Line work, it is con-
nected as shown in Fig. 19, super-
imposing a calibration pattern 
from a second delay line on the 
pattern of the load being adjusted 
or measured. 

PROBLEM CLINIC 
Lightweight Magnetic Tape Recorder 

AGOVERNMENT agency is in-
terested in small lightweight 

magnetic-tape recording equip-
ment for use in self-powered, free. 
running ship and submarine 
models. 

Final detailed specifications for 
this equipment have not yet been 
established, since the design of the 
associated instrumentation system 
may depend somewhat on the type, 
capacity, and performance char-
acteristics of the tape recorder 
which is obtainable. Tentative re-
quirements for such a recorder are 
as follows: 

Size: Limited by internal di-
mensions of model, approximately 
6 x 10 x 14 inches or more in 
length. 
Type of recording: Parallel bi-

nary digital, 10 bits, 1 sign, 1 par-
ity, 1 sprocket, and 1 spare; serial 
digital; FM; or FM/FM. Type of 
recording will be selected based on 
considerations of accuracy, size, 
power consumption, cost, and 
availability. Multi-track digital 
recording is preferable, but other 
types may be dictated for other 
reasons. Overall accuracy must be 
at least 2%, with higher accuracy 
being expected for digital record-
ing. 
Number of tracks: 2 to 14, de-

pending on mode of recording used. 
Tape width: Standard width de-

sirable, but special widths per-
missible. 
Running time: 4 mins. minimum 

(duration of one test run) ; longer 
desirable. 

Tape speeds: Speed and speed 
regulation consistent with the mode 
of recording. 

Playback: Playback of data into 
shore-based recording equipment 
without removal from the model; 
capable of being rewound and 
readied for subsequent test by re-
mote command. 
Power supply: Operable from 

400 CPS 1-phase ac, or 24-28 y dc, 
or other. 
Record amplifiers: Input from 

transducers ± 5 volts range, high 
impedance. May be packaged sepa-
rately from transport if required 
to meet size limitation (or may not 
be supplied). 

Temperature: + 5° to + 50° C 
(operating). 
Pressure: Up to 35 psia (oper-

ating). 
Humidity: Up to 100% relative; 

must be waterproof or adaptable to 
"canning" for use in flooded 
models. 
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Page from an 

Engineer's 
Notebook #47 Locating the 

Operating Point 

of a Triode 

By M. MARTIN 

and A. E. RICHMOND 
Tektronix, Inc., Portland, Ore. 

IN designing electronic equipment we often have to locate the oper-
ating point of a triode when Ebb, 
RL, and Rk are given. The follow-
ing rapid method of locating the 
operating point will be explained 
using the circuit of Fig. 1 as an 
example. 

1. On the family of tube I5-E5 
curves, plot a load line (line A of 
Fig. 2), in the usual manner, tak-
ing the load resistance as the sum 
of RL and Rk. Neglect Rk if RL is 
many times greater than Rk. 

+250v 

Rk 

800 

2. Select one of the /b-Eb curves 
corresponding to some given grid 
voltage E,. (In Fig. 2 we have 
chosen the curve corresponding to 
E, = —6 volts.) Calculate the 
plate current that must flow to pro-
duce the selected grid-cathode-bias 
voltage drop E, across Rk. Plot a 
point on the selected curve corre-
sponding to this value of current 
(point B in Fig. 2). 

3. Repeat Step 2 using a differ-
ent curve corresponding to a new 
grid voltage E,. (In Fig. 2 we 

have chosen the curve correspond-
ing to E, = —4 volts.) Plot a 
point on this second curve corre-
sponding to the new current that 
must flow to produce the new volt-
age drop E, across Rk (point C 
in Fig. 2). 

4. Connect the points found in 
Steps 2 and 3 with a straight line. 
The intersection of this line (ex-
tended if necessary) with the load 
line is the operating point (point D 
in Fig. 2). 

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 
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Fig. 1. Triode circuit 
used to illustrate 
method of locating 
operating point. 
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* * 

Fig. 2. Operating 
point is intersection 
D of load line A 
with line connecting 
two points defining 
two selected grid-
cathode drops across 
Rk and the corre-
sponding plate cur-
rents (points 13 and 
C). 

A.. 
V 

i I CO 

0 
„ 

C.) 

fb 

A 

C 

0 B 

:3 
/ 

/  

."V 

o 100 200 

E8, VOLTS 

300 

ELECTRONIC INDUSTRIES • March 1959 93 



By Dr. LEANG P. YEH* 
Aero Science Laboratory 

General Electric Co. 
3750 -D" St., Phila., Pa. 

System Designing . . . 

Communicating in Space 

This young and controversial art is discussed from the overall and per-
formance points of view. Known techniques and experimental data are an-
alyzed, in hopes that a more realistic approach to the problem can be made. 

Part Two of Two Parts 

Fig. 5: The ranges for feasible direct communication systems at 1000 megacycles. 
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IN the present study, a fading 
margin of 20 db will be allowed 

in all cases. For space-to-space 
communication, this margin may 
be too severe but for either space-
to-earth or earth-to-space commu-
nications, this margin may not be 
enough. Fading may be reduced 
by circularly polarized antenna 
systems or diversity techniques. 

System Design Chart 
A 1000 Mc system design chart 

with transmitter power required 
per cycle bandwidth vs. distance, 
based on the following assump-
tions is shown in Fig. 5. 
(a) A carrier-to-noise ratio of 15 

db is considered usable. 
(b) A fading margin of 20 db is 

allowed. 
(c) Parabolic antennas are as-

sumed. 
(d) Three groups of systems are 

used—Isotropic-Isotropic, Di-
rective-Isotropic and Direc-
tive-Directive. 

(e) 240 ft is considered the largest 
feasible antenna on earth and 
10 ft in space vehicles. 

*DR. LEANG P. YEH was a Fellow 
Engineer, Westinghouse Electric Corp., 
Baltimore, Md., when this article was pre-
pared. 



1 

For other frequencies, a correction factor as 
shown in Table 4 may be used subject to an error of 

db within 100-10000 Mc range because the fre-
quency effects of both receiver noise figure and line 
losses are neglected. 

Ranges of Feasible Systems 

With the present state of the art, the ranges of 
feasible direct communications, with a carrier-to-
noise power ratio of 15 db and fading allowance of 
20 db, may be read from Fig. 5. The results are sum-
marized in Table 5. 

It seems that long range space-to-space communi-
cation is a much harder nut to crack than either 
space-to-earth or earth-to-space communications. The 
development of omnidirectional high gain antenna 
for space vehicles seems to be one of the most urgent 
requirements. 

Moon Relays 

There are two types of moon relays: (1) using the 
moon as a passive reflector. (2) using the moon as an 
active repeater station. 
From the radio transmission point of view the 

active relay is easier because a lot of hardware can 
be put on the moon; but the problem is "how to get 
there and set up the equipment." 

The passive relay is feasible for stations on earth 
at present if not too high a signal-to-noise ratio can 
be tolerated. 
A sample calculation for a practical system is 

shown in Table 6. 
If usable carrier-to-noise ratio (C/N) is taken as 

Fig. 7: Note that the min. number of satellites is set by the geom-
etry; the min. height by atmospheric drag and satellite size and mass. 
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Transmitter Power 
Frequency 
Space Antenna 
Earth Antenna 
Fading margin 
C/N power ratio 

Range 1 cps B.W. 
Range 10 cps B.W. 
Range -100 cps B.W. 
Range 1 KC B.W. 
Range 10 KC B.W. 
Range 100 KC B.W. 
Range 1 MC B.W. 

Remarks 

Space Communications 
(Continued) 

Table 5 

FEASIBLE DIRECT COMMUNICATION RANGES 

Space-to-earth 
or 

Space-to-space earth-to-space 

10 w 10 w 
100 MC 300 MC 
Isotropic Isotropic 

240 ft. 
20 db 20 db 
15 db 15 db 

3 x 104 mi. 2 x 106 mi. 
104 7 x 105 

3 x 103 2 x 105 
103 7 x 104 

3 x 102 2 x 104 
102 7 x 103 

3 x 10 2 x 103 

freq. cor. = 1000/100 = 10 No freq. cor. 

Range or, 1/(Bandwidthlt2 

Table 6 

PRACTICAL MOON-RELAY SYSTEM 

Frequency 
Transmitter Power 
Antenna size 
Antenna beamwidth 

Antenna gain (two-way) 
Circuit loss Isotropic antennas) 
Line losses 

Received power 

Noise figure 
KT 
3 kw bandwidth 

Noise power 

Median C'N ratio 

2000 MC 
10 kw CW (40 dbw) 

60 ft. parabolic 
0.6° 

100 db 
—276 db 
— 4 db 

—140 dbw 

9 db 
—204 dbw 

35 db 

—160 dbw 

20 db 

Table 7 

SATELLITE COMMUNICATION SYSTEM PERFORMANCE 

n = 3 
Parameters h = 5000 mi. 

Transmitter power 
Frequency 
Antenna 
Path distance K = 4'3 

Antenna System gain 
Free space loss 
Line loss 
Fading margin 

Received power 

Receiver noise fig. 
KT 

Noise power per cycle 

C/N 1 cps B.W. 
C/N-10 cps B.W. 
C/N-100 cps B.W. 

10 w 
100 MC 

Isotropic 
20,000 mi. 

O db 
163 db 
1 db 

20 db 

—174 db 

7 db 
—204 dbw 

—197 dbw 

23 db 
13 db 
3 db 

15 db, there is only a 5 db fading margin. The system 
will, therefore, work on slightly more than 50% of 
the time. To have a higher reliability, circular polari-
zation and diversity system may have to be used. 

Utilization of the moon as passive reflector for 
space-moon-space, space-moon-earth and earth-moon-
space communications is rather remote because the 
limitation of the space transmitting system except 
when the space vehicles are not far away from the 
moon. 

Satellite Communication and Relays 

Satellite-to-satellite communications could only be 
made under certain limitations. Fig. 6 shows the 
geometry for line-of-sight transmissions between 
satellite at grazing incidence. 
The curves in Fig. 7 are obtained from this geome-

try. It can be seen that the minimum number of 
satellites required is set by the geometry, and the 
minimum height by atmospheric drag and satellite's 
size and mass. The drag will take energy out of the 
orbit and cause the satellite to spiral to earth. To be 
useful for communication purposes, the satellite 
must remain in orbit for fairly long times, if not per-
manently. A method of calculating elliptical orbital 
lifetimes has been suggested." 
System performance for n = 3 (minimum number 

of satellites at grazing incidence) is tabulated in 
Table 7. 

It seems that only narrow band operation is pos-
sible with satellite-to-satellite communications using 
3 satellites. One solution is to increase substantially 
the number of satellites. 
The range of satellite-to-satellite communication 

may be extended by using the earth station as a re-
peater. On the other hand, the range of earth-to-
earth communication may be extended by using the 
satellite as a repeater. Satellite relays like moon re-
lays, may also be divided into two types: Passive and 
Active. 
To use the earth as a relay station, the satellites 

must be placed in orbits higher than the height re-
quired for line-of-sight communications at grazing 
incidence. This can be explained by referring to Fig. 
6. Ground station located at A can see the two satel-
lites simultaneously at one instant only. As soon as 
the satellites move away from the positions (S' and 
S2) as shown. A can see only one satellite. There-
fore, relay is impossible. 
Suppose the satellites are placed in orbits 2h miles 

(twice as much as the height required for satellite-
to-satellite line-of-sight communications at grazing 
incidence). Then a ground station at B can see both 
satellites at a distance corresponding to 2 (0'-0) and 
the number of ground stations required will be equal 

to 2 (0' — 0) (0 —   01. • Number of ground stations 
'  01 

vs. number of satellites at various satellite heights 
are plotted in Fig. 8. 
As. an example, let the number, n, of satellites in 

orbit be 15. For satellite height equal to 4h (h may 
be read from Fig. 7, in this case h ---- 85 miles) or 
340 miles, the number ng of ground stations required 
is equal to n or 15, to relay the communication from 
one satellite to the other. 
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The use of a passive reflector on earth as satellite-
earth-satellite relay is impractical because of the 
size of the reflector required. Only active relay seems 
usable. A feasible active relay system is shown in 
Table 8. 

Active Relay System 

In this system, it is assumed that a 10 w trans-
mitter is used in the satellite. The earth station trans-
mitter is thus limited also to 10 w, if two-way trans-
mission is required. For one-way transmission, this 
limitation will be removed. The range, then, will de-
pend on the parameters of the earth station. No 
example is given for one-way system but the same 
method as shown in Table 8 can be used for design. 

The range of satellite-to-satellite communications 
can be extended many times as much by relay through 
an earth repeater station. This, however, requires the 
moving of two parabolic antennas 240 ft. in diameter 
to track the satellites at a velocity, say, of 20,000 mph. 
Such undertaking may not be easy, if not impossible. 

An alternative is to have the earth antenna fixed. 
The information from one satellite first passing 
through the earth antenna is stored and later relayed 
to the next satellite passing through the same antenna. 
In this case, only one earth antenna is required. How-
ever, it must have a wider beamwidth so that there is 
enough time for an appropriate amount of information 
to be stored and become useful. This will reduce the 

Fig. 8: The relationship of the number of ground stations to the num-
ber of satellites, orbitting at different heights, for relay purposes. 
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gain of the earth antenna and thus the range ex-
tended. 

In earth-satellite-earth relays, an active repeater in 
the satellite is also possible. However, the repeater 
must provide a large amout of gain. Since such pro-
vision is very unlikely at least at the present moment, 
the range extended by a satellite repeater may not be 
very much. 
For passive relays, the factor of Ab/4 may be used 

to compare moon relay with satellite relay. Table 9 
shows a comparison of the two. 
A sphere with a diameter of approximately 200 in. 

(17 ft.) at 300 mile height is required to have the same 
effect as a reflecting body as the moon at 24 x 104 
miles away. To put a number of 17 ft. spheres in orbit 
is possible in the not too distant future. 
The angle subtended by the satellite of 100 in. diam-

eter is, however, extremely small, in the order of 10 -3 
degree. Unless its orbit can be pre-calculated to a fair 
accuracy, radio tracking will not be easy. Fortunately, 
from the experience gained in the observation of the 
Russian and American satellites, determination of 
a satellite's orbit is no longer considered as a serious 
problem. 
Another interesting parameter in satellite relays is 

the slant range, which is the maximum distance be-
tween the earth station and the satellite. Fig. 9 gives 
the slant range for various satellite heights. 

Other Considerations 
The Carrier-to-Noise Power Ratio previously dis-
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Space Communications 
(Continued) 
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cussed sets the limit of the reliability of the system. 
The actual performance is, however, specified as the 
post detection or baseband signal-to-noise power ratio 
per channel at the receiver output. Typical value is 
40 db or 50 db FIA Weighting, corresponding to 37 
db or 47 db flat weighting. 

In dealing with radio transmission through Space, 
long range is of primary interest. The received signal 
is, tberefore, usually weak. Therefore, a minimum 
usable signal-to-thermal noise power ratio per channel 
other than the conventional and more realistic to radio 
transmission in space must be established. It is sug-
gested that a minimum of 25 db signal-to-noise power 
ratio per channel for 0 dbm test tone is considered 
usable for space communication. 
There are definite relations between the carrier-to-

noise power ratio (C/N) and the channel signal-to-
noise power ratio So/No. These relations, however. 
depend on the modulation and multiplexing techniques. 
Various combinations of mulitplexing and modu-

lating techniques in various degrees (single, double, 
triple, etc.) a modulation could make up a large 
variety of systems. Much has been written about such 
combinations and their advantages and disadvantages 
14-16. However, regarding the final modulation (modu-
lation of the radio carrier) emphasis has been put on 
either AM or FM and very little is said about SSB. 

Fig. 9: The maximum slant range for various satellite heights. 

Although there is the obvious difficulty of dealing 
circuit-wise with single sideband and its pulse demod-
ulation problem in the application of time division 
multiplex to modulate the radio carrier, the use of 
SSB as the final modulation (modulation of the radio 
carrier) in frequency division multiplex seems to have 
some advantages over either AM or FM, such as 
smaller i-f bandwidth and no threshold effect. 
Another interesting subject is the antenna system. 

It is not intended here to cover this topic in detail. 
Only a brief outline will be given. Antenna systems 
in space communications may be divided into two main 
categories. 
(a) Those installed in the space vehicles and (b) 
Those used on the earth. Important, factors to be 
considered in both categories are gain, polarization 
and physical characteristics. 
The antenna systems in the space vehicles may be 

developed from the known techniques such as turn-
stile, dipoles and slot antennas that had been used in 
rockets, missiles and satellites. However, due to much 
longer path distances being involved, the antennas 
must have large gains. At the same time it should not 
have too high a directivity for easier tracking. Furth-
ermore, the physical dimensions must be small due 
to the limited size of the vehicle. Large gain, omni-
directivity, and small sizes are contradicting require-
ments in conventional types of antenna systems. 
Therefore, new techniques and radical designs are re-
quired. 
On earth, the antenna systems are not as restricted 

as those in the space vehicle. In radio astronomy, di-
pole arrays and rhombic antennas have been used for 
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VHF frequencies and parabolic antennas (up to 250 
ft. diameter) for UHF frequencies. In missile track-
ing, Helical arrays have been used because of its cir-
cularly polarized characteristics. This characteristic 
is vely useful because of the fading of the signal. All 
these kinds of antenna systems could be very well 
adopted for space communications except, perhaps, a 
much higher degree of maneuverability is required be-
cause of the high speed of space vehicles. This re-
quirement is very tough for large antennas such as 
250 ft. parabola. Furthermore, a beamwidth of not 
less than 2-50 is preferred at present to ease up the 
tracking problem. This would limit the gain con-
siderably. Again intensive research and development 
are required. 

* * * 

This article is hascil on a paper presented at the 4th National 
Aero-Corn Symposium, Oct. 1958, Utica, N. Y. 

Table 9 

SATELLITE vs. MOON RELAY 

Distance 
d in 
miles Radius R Ab/d, = rR2/,14 to moon 

Moon 24 x 104 103 mi. 10-15 m1.-2 
Satellite 300 10 in. 10-17 mi.-2 
Satellite 300 100 in. 10-15 mi.-2 

Value Relative 

1 (0 db) 
10-2 (-20 db) 
1 (0 db) 
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Table 8 

ACTIVE SATELLITE-EARTH-SATELLITE RELAY* (TWO-WAY) 

Transmitter Power 
Frequency 
Satellite Antenna 
Earth antenna (parabolic) 
Fading Margin 
C/N power ratio 

Range-1 cps B.W. 
Range-1 KC B.W. 
Range-1 MC B.W. 

Noise Power-1 cps B.W. 
Noise Power-1 KC B.W. 
Noise Power-1 MC B.W. 

Satellite-Earth Earth-Satellite 

10W (10 dbw) 
300 MC 
Isotropic 
240 ft. 
20 db. 
15 db. 

10W (10 dbw) 
300 MC 
Isotropic 
240 ft. 
20 db. 
15 db. 

2 x 106 mi 
7x 104 
2 x 103 

-198 dbw 
-188 dbw 
-138 dbw 

2 x 106 mi 
7x 104 
2 x 103 

-198 dbw 
-168 dbw 
-138 dbw 

Recvd. Power-1 cps B.W. 
Recvd. Power-1 KC B.W. 
Recvd. Power-1 MC B.W. 

Earth Repeater Gain-1 cps B.W. 
Earth Repeater Gain-1 KC B.W. 
Earth Repeater Gain-1 MC B.W. 

-183 dbw 
-153 dbw 
-123 dbw 

-183 dbw 
-153 dbw 
-123 dbw 

193 db gain reed. to give 10 dbw power 
163 db gain reqd. to give 10 dbw power 
133 db gain regd. to give 10 (lbw power 

*There is a degradation of C/N of 3 db because of two hoops. 
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Ratio Transformers 

AMAJOR break-through in the 
design of sub-miniature mili-

tary type co-axial ratio transform-
ers has been recently accomplished. 
By the use of new techniques and 
materials, units with an overall 
diameter of 2/2 in. have been de-
veloped which compare in perform-
ance with large rack and panel 
types. Six units can now be placed 
in line on a standard 19-in, rack 
panel. (See photo.) 
Some of the units now available 

have the following characteristics: 
1. Two decades and a single turn 

interpolating potentiometer; 

2. Three decades and a single 
turn interpolating potentiome-
ter; 

3. Three decades and a 10 turn 
interpolating potentiometer; 

4. Three decades and no poten-
tiometer; 

5. Three decades and a 10 posi-
tion resistor step interpola-
tion; and 

6. Phase reversing first decade, 
followed by two decade di-
viders. 

These small sub-miniature units 
are already in production for the 
computer in one major missile pro-

gram and are being designed into 
several other programs. 
Trade-named "RatioTrans"* and 

manufactured by Gertsch Products 
Inc., these units have been and can 
be designed for many types of 

Lower unit is a standard rack type "Ratio-
Trans,"* the upper indicates six comparable 
units mounted in the same space. 

automatic data handling and ma-
chine positioning. Both rotary 
shaft driven and automatic switch-
ing types are available. 

*TM 

ELECTRONIC INDUSTRIES • March 1959 99 



What's New . . • 

Tandem Electrostatic Accelerators 

ADESIGN refinement in particle 
accelerators steps up the ion 

beam energy as much as four times 
to increase the utility of such ma-
chines in basic nuclear research. 

Dr. Robert J. Van de Graaff 
Massachusetts Institute of Tech-
nology who developed the particle 
accelerator bearing his name points 
to the two, three and four-stage 
tandem accelerator as the most 
feasible source of particle energies 
required for effective bombardment 
of the heaviest of the atomic nuclei. 

Already in existence is the 10-
mev two-stage tandem Van de 
Graaff, manufactured by High 
Voltage Engineering Corp., Burl-
ington, Mass., which enables ex-
ploration of the nuclear energy 
level of certain heavy elements not 
previously possible. The tandem 
comprises two 5-mev Van de Graaff 
accelerators horizontally placed end 
to end with a common high voltage 
terminal. With the tandem prin-
ciple, it is possible to apply constant 
voltage to the beam not once, but 
two, three or even four times, cor-
respondingly increasing the posi-
tive-ion output energy, while re-
taining the precision and flexibility 

ANALYZING MAGNET 

POSITIVE ION BEAN 

POSITIVE HIGH VOLTAGE TERMINAL 

CHARGING PELT 

GAS STRIPPING CANAL 

SWITCHING MAGNET 

TARGET 

associated with constant-voltage ac-
celeration. 

POSITIVE-ION ENERGIES IN MEV 

for Three Different Arrangements 

of Tandem Accelerators 

Positive Two- Three- Four-
Ion Stage Stage Stage 

Hydrogen 

Helium 

Oxygen 

13.4 

20.1 

60.3 

20.1 

26.8 

67.0 

26.8 

40.2 

120.6 

Assumption: Terminal potential := 6.7 
megavolts. 
Complete stripping of positive ions. 

ELECTRON ADDING CANAL 

NEGATIVE ION SEAM 

ION SOURCE 

ANALYZING MAGNET 

POSITIVE ION REAM 

Fig. 1: Two stage tandem, Van de Graaff accelerator. 

In standard electrostatic accel-
erators, positive ions are produced 
inside the high voltage terminal 
and accelerated to ground in one 
step. In a two-stage unit, negative 
ions are produced at ground, and 
accelerated to a high-voltage posi-
tive terminal. Inside the terminal, 
the negative ions are stripped of 
electrons, becoming positive ions, 
which then receive an additional ac-
celeration from terminal to ground. 
Since the particle beam receives 

(Continued on page 105) 
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ANALYZING MAGNET 

ION SOURCE 

Fig. 2: Three Stage tandem, Van de Graaff accelerator. 
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Ultrascope 

For Medical Electronics 

A NEW electron tube, called the 
"ultrascope," is expected to be 

a substantial help in medical and 
industrial research. 
The tube is the "eye" of a new 

simple attachment for a micro-
scope, which for the first time al-
lows direct visual focusing of an 
image under ultraviolet light. It 
converts invisible ultraviolet im-

FUNCTIONAL DRAWING OF ULTRAVIOLET 
ACCESSORY VIEWER AS USED 
IN ULTRAVIOLET MICROSCOPY 
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This simple drawing illustrates how speci-
mens under ultraviolet light may be studied 
directly. The ultrascope unit, including pow-
er supply, is priced at $1500; it replaces a 

TV system costing $15,000. 

ages of specimens into visible pic-
tures that can be interpreted 
quickly by medical research work-
ers. The accessory replaces the 
regular eyepiece of a microscope 
adapted for ultraviolet viewing. 
The device is a significant step 

along the road of cooperation be-
tween medicine and electronics. 

This new microscope accessory is 
expected to be a valuable asset in 
hospitals, medical schools and bio-

chemical manufacturing. It should 
also find application in many areas 
of industrial research for ultra-
violet examination of organic ma-
terials, including latex, nylon, 
tobacco, paint and foods. 

Cylindrical in shape, the new 
tube is 25/4 in. long and 1% in. in 
diameter. 

All methods of ultraviolet micro-
scopy take advantage of the fact 
that specimens absorb ultraviolet 
rays in various degrees depending 
on the ultraviolet wavelength. 

Evaluation tests of a prototype 
of this accessory at the National 
Institutes of Health reveal that this 
new device has a very satisfactory 
degree of resolution. 
The Institutes of Health tests 

were conducted under the super-
vision of Dr. George Z. Williams, 
chief of clinical pathology and a 
recognized authority on ultraviolet 
microscopy (EI, May 1957, p. 61). 
The tests have produced "promising 
results." 
Use of the accessory with the 

ultrascope has several important 
advantages over previous ultravio-
let microcopy techniques. For the 
first time it offers a simple elec-
tronic tool for ultraviolet studies 
in medical and biological research. 

Previously, this type of instru-
ment has had to be constructed 
from large, separate component 
parts, oftentimes at great expense 
(TV camera chains for $15,000) 
and inconvenience. 
A commercial model of the ultra-

violet image-converter unit. 
equipped for direct viewing and 
photography, will be made avail-
able in the near future by Bausch 
& Lomb Optical Company of 
Rochester, N. Y. 

The Bausch & Lomb U-V Photo-
Microscope will be priced at about 
$3,250 including microscope, ultra-
violet optics and image converter. 

In the Bausch & Lomb U-V Photo-Micro-
scope, the Ultrascope is mounted at right 
angles to the usual viewing axis. A camera 
is in position to record the image, under ul-
tra-violet light, which can now be focussed 

visually. 

Offered as an accessory, the B&L 
Grating Monochromator provides 
an excellent U-V light source. The 
B&L Image Converter Unit (ultra-
scope tube and 35mm camera) is 
available for use on existing mo-
nocular microscopes and is priced 
at about $1,500. 
The ultraviolet image-converter 

tube, is the outgrowth of a quarter-
century of RCA research and de-
velopment on image tubes. Image-
converter tubes, sensitive to infra-
red rays, were used in the famous 
"Sniperscope" of World War II 
and the Korean War. Mounted on 
gun sights, this device enabled 
soldiers to see enemy troops and 
vehicles in total darkness. Until 

(Continued 071 page 219) 

This is the Ultrascope—the image-converter 
tube which allows direct visual focussing of 

an image undei ultraviolet light. 

To 

ELECTRONIC INDUSTRIES • March 1959 101 



A difficult problem in the field of instrumentation 

is the accurate measurement of atmospheric air temperature 

in the presence of solar radiation. 
This article describes the design of such a thermometer 

which is accurate to -±0.25 degrees 

Radiation 
Fig. 1: The thermometer assemblies are shown installed on 30 ft. towers. 

0 NE of the most difficult prob-
lems in the field of instrumen-

tation is the accurate measure-
ment of atmospheric air tempera-
ture in the presence of solar radia-
tion. In weather observations these 
measurements are usually made by 
means of a mercury thermometer 
located in a wooden shelter. The 
shelter is generally about 2 feet by 
2 feet by 3 feet high and has 
louvred walls and a pitched roof. 
Such equipment is totally inade-

quate for the accurate determina-
tion of atmospheric temperature 
when subjected to conditions of 
high solar radiation. 

Shielded Thermometer 

This article describes the design 
of and the laboratory tests on an 
aspirated, radiation shielded ther-
mometer which is capable of mea-
suring air temperature within a 
proven accuracy of =I-- 0.25° F in-
cluding errors due to maximum 

By J. D. HUMPHREYS 
Quality Evaluation Lab. 
U. S. Naval Ammunition Depot 
Oahu, T. H. 

solar radiation encountered on the 
earth's surface at the U. S. Army's 
Dugway Proving Ground in Utah. 
The instrument was developed in 
connection with an automatic 
meteorological digital telemeter 
system wherein a number of un-
attended remote stations collect and 
transmit data to a receiving-re-
cording station.' Since the system 
is used for micro-climatological re-
search, measurements are taken 
close to the ground and laboratory 
accuracy is mandatory. The ther-
mometer assemblies can be seen 
installed on the 30 ft tower shown 
in a remote station photograph of 
Fig. 1. 

Fig. 2 is a general view of the 
unit showing the hooded 2 in. diam-

102 ELECTRONIC INDUSTRIES • March 1959 



eter tube approximately 4 feet long. Aspiration air 
is drawn across a wire wound sensing element into 
this tube and into the 20 cfm electric-motor driven 
blower mounted on the opposite end. In passing 
through the blower the air is heated slightly due to 
local blower motor heating and if exhausted so that 
heated air enters the intake of an adjacent thermom-
eter intolerable errors would result. This is prevented 
by stacking the theremometer sensing heads on one 
side of the tower and exhausting the aspiration air 
horizontally away from each sensing head on the 
other side as shown in Fig. 1. Exterior surfaces of 
the assembly are painted with a special high reflec-
tivity gloss white enamel so that much of the radiant 
energy impinging thereon is reflected away. 

Fig. 3 shows some of the external and internal 

tics to determine radiant energy values versus alti-
tude of the sun. The solid curves shown in Fig. 4 
were plotted from pyroheliometer records for 28 June 
1955 and 24 October 1955 representing extreme con-
ditions recorded to date at the installation site. Since 
these curves present the energy levels received on a 
horizontal surface, it was necessary to modify them 
so that they approximate the values of radiant energy 
received on a surface normal to the sun rays through-
out the day. By collecting normal to the sun read-
ings with a portable solar radiation meter (GE, Type 
DW-69) on several unusually clear days it was estab-
lished that: 

1. When the sun is at the horizon the radiation 
normal to the sun is approximately 50% of the maxi-
mum value observed at 12 o'clock solar time. 

Shielded Thermometer Design 

details of the sensing head. The cylindrical portion 
of the hooded shield surrounds an inner cylinder of 
slightly smaller diameter shown in the right portion 
of the rectangular insert of Fig. 3. The nickel wire 
thermometer element shown next to the shield is 
mounted inside. The superior performance char-
acteristics of the complete assembly depends to a 
large degree on the excellent heat transfer and re-
flectivity characteristic of this light-weight inner 
shield. Because of these characteristics the shield 
operating temperature is practically identical to that 
of the atmospheric air drawn into the intake and it 
is relatively insensitive to heating caused by solar 
radiation. It is made of 2 mil polished metal foil and 
provides a large surface area to mass ratio. 

Atmospheric air enters at the head assembly 
through two separate intakes, one at the upper 
annular opening and the other at the lower annular 
opening. Air entering the upper opening is drawn 
through the space between the inner and outer 
shields while air entering the lower opening is drawn 
through the center of the inner shield and passes over 
the thermometer element. With this arrangement the 
former air flow serves to stabilize the average tem-
perature of the head assembly interior at approxi-
mately the same temperature as the atmosphere. 
Thus, the temperature of the latter air flow is virtual-
ly unaffected by solar radiation heating. As presented 
later, the results of special tests show the errors 
caused by solar radiation to be less than + 0.20° F. 

Radiation Tests 

Of considerable interest in the development of the 
shielded thermometer was the construction of a suit-
able laboratory test facility to simulate the maxi-
mum energy received at the field installation for vari-
ous angles of solar radiation. 

Data were collected on solar radiation characteris-
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Fig. 2: Radiation 
shielded and as-
pirated thermom-
eter unit. 



Fig. 3: Solar radiation shielded and wire-wound thermometer details. 

Shielded Thermometer (Continued) 

2. The shape of the curve of radiant energy versu 
time is parabolic. The dotted curves shown in Fig. 4 
were developed far a surface normal to the sun in the 
above manner and values taken from these curves 
were used in the radiation tests on the thermometer 
assembly. Note that the abscissa contains two scales, 
one the solar altitude angle and the other solar time. 
These values were obtained from computations and 
data as presented in the American Ephemeris and 
Nautical Almanac Tables for the field installation 
latitude and longitude. 

In preparing for the simulated radiation tests to 
evaluate the performance of the shielded thermometer 
assembly it was found necessary to set up test equip-
ment in a completely sealed and unventilated room as 

Fig. 4: Incident solar radiation recorded on surfaces at Dugway, Utah. 
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shown in Fig. 5. The Radiation Shielded Thermom 
eter was mounted on one wall with the aspirator 
blower on the outside, exhausting into the atmosphere. 
Two lamps (GE 375R40/1) for simulating solar ra-
diation are shown in position at a desired altitude 
angle of the sun and set about 30 inches from the 
thermometer. The portable solar radiation meter was 
used to measure the incident radiant energy illuminat-
ing the shield. Special resistance bulb temperature 
sensors manufactured by Minneapolis-Honeywell can 
be seen in each corner of the room (near ends of 
arrow labeled ààTo). These were shielded from possi-
ble radiation by aluminum foil sheets. A special 
Minneapolis-Honeywell precision differential tempera-
ture indicator shown in the lower left corner was 
connected to each temperature sensor and the shielded 
thermometer so that the difference in temperature 
between the left and right side of the room (ATo) and 
the difference in temperature betwen the left side and 
the test unit (AT1) could be observed as desired. 
An interesting side light is that, although the 

sealed room provided a test environment relatively 
free of temperature gradients and drafts, the instru-
mentation used was so sensitive that the mere open-
ing and closing of the door caused erratic test record-
ings. To obtain steady-state test conditions it was 
necessary to let the equipment and test personnel 
"soak" in this room with the doors closed for approxi-
mately 30 minutes before each test. In addition dis-
persion of equipment and personnel was required to 

Fig. 5: Solar radiation test in unventilated, sealed room. 

prevent excessive convective heat drafts from affect-
ing the thermometer readings. 

Performance Characteristics 

The characteristic performance of the shielded 
thermometer under conditions of solar radiation is 
shown in Fig. 6. The curves are identified and show 
the temperature errors introduced from values of 
radiant energy of 1.00, 1.50 and 1.56 GM-CAL/CM2/ 
MIM for corresponding sun altitudes of 0, 45 and 
73.2° obtained from the dotted curve of Fig. 4 for 
28 June 1955. Other combinations of radiant energy 
and sun altitudes from dotted of curve of 24 October 
1955 produced smaller errors than shown on Fig. 6 
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and so were not recorded. A peculiar, but constant, 
characteristic of the test environment is evident from 

• the curves labeled àTo (difference in temperature 
between left and right sides of room). After the 
lamps were turned on the steady-state air tempera-

• ture of the right side of the room was consistently 
0.1° F lower than the left side air temperature. As-
suming a linear relationship from one side to the 
other, the air temperature entering the shielded ther-

ATo 
mometer is then 2 degrees F lower than the air 

temperature on the left side. Thus the total i ther-

mometer error due to solar raditation s .1o+ dr+ 

and from the curves is a maximum of 0.10 +0.15 = 0.20 
2 

degrees F. Notice that this maximum solar radiation 
error occurs during the summer months while the 
sun is close to the horizon. This is to be expected 
since at these small angles the radiant energy im-
pinges directly on the cylindrical portion of the shield 
and is not deflected by the hood. 

References 

1. Weather Data by Digital Telemeter, J. D. Humphreys, Con-
trol Engineering, December 1957. 
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Fig. 6: Shielded thermometer performance characteristics are shown 

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. 

Diodes for Parametric Amplifiers 

NOISE temperatures as low as 
50° K above absolute zero 

for a diode cooled by liquid nitro-
gen, and only 100° K above abso-
lute zero operating at room tem-
perature have been obtained by 
Hughes Aircraft Co. in a high 

gain 3000 mc parametric amplifier 
using sample diodes of a newly 
developed type. 

Initial production of several hun-
dred of these diodes per week is in 
effect and they are immediately 
available to the industry. The 

diode is the heart of the parametric 
amplifier but also has other impor-
tant microwave applications such 
as switching and harmonic gener-
ation. 

It is available in two rugged and 
hermetically-sealed versions — one 
for the region below 1000 Mc and 
a second for the micro-wave region. 

(Continued on Page 270) 

Tandem Accelerator 
(Continued from page 100) 

180° MAGNET 

two stages of acceleration, the de-
vice may then be called a two-stage 
tandem accelerator. 

Dr. Van de Graaff believes nu-
clear research to be the most prom-
ising field for tandems. In these 
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and flexibility of constant-voltage 
particle acceleration will be avail-
able for an increased scope of nu-
clear investigations throughout the 
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Standardizing Stereo - 1 
NSRC gets under way. Panel 1 met March 4. Chairmanships and scope 
of panels announced. Manufacturers suggest stereo transmission systems. 

Duties of the Coordination Committee and Panels 

COORDINATION COMMITTEE 

Scope: This committee shall coor-
dinate the activities of the other 
panels, shall prepare definitions, 
and shall prepare the NSRC 
Final Reports for the approval 
of the NSRC. 

NATIONAL STEREOPHONIC 
RADIO COMMITTEE  

Chairman - C. Graydon Lloyd 
Vice Chairman - George H. Brown 
Secretary - Virgil M. Graham 

Membership consists of Panel 
Chairmen and Vice Chairmen and 
representatives of industry 

PANEL 1—SYSTEM SPECIFICA-
TIONS 

Scope: Panel 1 shall consider sys-
tem proposals for compatible 
stereophonic broadcasting; shall 
identify the technical issues in 
said proposals and refer them 

NSRC 
COORDINATION COMMITTEE 

Chairman - Donald G. Fink 
Vice Chairman - William J. Morlock 

Membership consists of 
' Panel Chairmen, with 
Vice Chairmen as alternates 

PANEL I SYSTEM SPECIFICATIONS 

Chairman - Charles J. Hirsch 
Vice Chairman - W. T. Wintringham 

PANEL 2 - INTERCONNECTING FACILITIES 

Chairman - Axel Jensen 
Vice Chairman - John Baratow 

PANEL 3 - TRANSMITTERS 

Chairman - Ralph N. Harmon 
Vice Chairman - 

PANEL 4 RECEIVERS 

Chairman - Joseph N. Benjamin 
Vice Chairman - Fred B. Williams 

PANEL 5 - FIELD TESTING 

Chairman - A. Prose Walker 
Vice Chairman - Ross H. Seville 

PANEL 6 SUBJECTIVE ASPECTS 

Chairman - Dr. A. N. Goldsmith 
Vice Chairman - M. R. Schroeder 

Block diagram show-
ing organization of 
National Stereo-
phonic Radio Com-
mittee and its of-
ficers. 

where necessary to other panels 
for detailed study; shall formu-
late a consistent set of transmis-
sion specifications for each form 
of broadcasting; and shall pro-
vide an overall evaluation of the 
system performance implied in 
the specifications. 

PANEL 2—INTERCONNECTING 
FACILITIES 

Scope: Panel 2 shall study and rec-
ommend technical characteristics 
of interconnecting lines, net-
works, studio-transmitter links 
and related stereo-transmission 
facilities between program orig-
ination points and the transmit-
ters proper, said characteristics 
to include tolerable limits on 
crosstalk, relative time delay, 
frequency response, gain, and 
such other matters as must be 
controlled to assure a stereo sig-
nal of adequate quality at the 
transmitter input. 

ADDRESS LIST —  PANEL CHAIRMEN AND VICE CHAIRMEN 

PANEL 1 
Hirsch, Charles J., Executive Vice Presi-
dent, Hazeltine Research Corporation, 59-
25 Little Neck Parkway, Little Neck 62, 
New York—Telephone: Flushing 7-8700. 
Wintringham, W. T., Bell Telephone Lab-
oratories, Murray Hill, New Jersey. 

PANEL 2 
Jensen, Axel, 21 Mea Drive, Berkeley 
Heights, New Jersey—Telephone: (Summit, 
N. J.) Crestview 3-6425. 
Barstow, John M., Bell Telephone Labora-
tories, Inc., Murray Hill, New Jersey. 

PANEL 3 
Harmon, Ralph N., Dir. & Vice Pres. for 
Engineering, Westinghouse Broadcasting 
Co., Inc.. 122 E. 42nd Street, New York 17, 
N. Y.—Telephone: MU 7-0808. 

PANEL 4 
Benjamin, Joseph N., President, David 

Bogen Company, P. 0. Box 600, Paramus, 
New Jersey—Telephone: DIamond 3-5700. 
Williams, Fred B., Director of Radio En-
gineering, Motorola Inc., 4545 Augusta 
Blvd., Chicago 51, Illinois. 

PANEL 5 
Walker, A. Prose, Manager-Engineering 
Department, National Association of Broad-
casters, 1771 N Street, N.W., Washington 
6, D. C.—Telephone: Decatur 2-9300. 
Beville, Ross H., Vice President for Engi-
neering, Radio Stations WWDC and 
WWDC-FM (Washington, D. C.), 8800 
Brookville Road, Silver Springs, Md.— 
Telephone: TUckerman 2-7600. 

PANEL 6 
Goldsmith, Dr. A. N., Consulting Engineer, 
597 Fifth Ave., New York 17, N. Y.—Tele-
phone: PLaza 3-4150. 
Schroeder, M. R., Acoustic Research Dept., 
Bell Telephone Laboratories, Murray Hill, 
New Jersey. 
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PANEL 3—BROADCAST 
TRANSMITTERS 

Scope: Panel 3 shall study the sys-
tem proposals referred to it by 
Panel with particular regard to 
(1) the feasibility of the proposed 
transmission method and (2) 
methods of adapting the pro-
posals to existing broadcast 
transmitters. 

PANEL 4—BROADCAST 
RECEIVERS 

Scope: Panel 4 shall study the sys-
tem proposals referred to it by 

panel 1 with particular regard to 
(1) the performance of existing 
monophonic receivers when tuned 
to the stereophonic signal (re-
ceiver compatibility), (2) the 
performance of stereophonic re-
ceivers designed for the stereo-
phonic signal (stereo perform-
ance) and (3) the performance 
of stereophonic receivers when 
tuned to monophonic signals (re-
verse receiver compatibility). 

PANEL 5—FIELD TESTING 
Scope: Panel 5 shall study and 

compare the system proposals re-
ferred to it by Panel 1, with par-
ticular regard to coverage, inter-
ference effects and other matters 
related to channel utilization; 
and shall conduct field tests with 
the advice and assistance of the 
other panels. 

PANEL 6—SUBJECTIVE 
ASPECTS 

Scope: Panel 6 shall provide to the 
other panels scientific informa-
tion on the subjective aspects of 
stereophonic sound. 

Stereo and Compatible Single Channel Reception 

QEVERAL commercial radio and 
television stations have recently 

begun offering stereophonic sound 
programs, by broadcasting over 
two separate sound channels. In 
various experimental arrange-
ments, the two channels required 
have been selected from different 
combinations of AM, FM, and TV 
channels. The listener then spaces 
the appropriate receivers properly 
in his home. Results have been 
sufficiently favorable that more 
and more broadcasters are now 
considering offering stereo pro-
gramming. 
The major obstacle to vastly 

increased use of this type of stereo 
broadcasting, however, is the per-
son who listens with only one 
receiver. If the broadcaster tries 
for the full stereo effect, the sound 
the single channel listener hears 
comes from only one of the two 
widely-spaced microphone pickups, 
and he misses a portion of the 
program. What he does receive is 
poorly balanced, because of the 
placement of the pickups in rela-
tion to the sound sources. The 
broadcaster has had to dilute the 
stereo effect in order to preserve 
satisfactory reception for the single 
channel listener. 
Now this single channel problem 

may be eliminated without affect-
ing the stereo listener, through the 
use of a new "compatibility" cir-
cuit which has been developed by 
F. K. Becker of Bell Telephone 
Laboratories. The circuit depends 
for success on a psycho-acoustic 
phenomenon known as the "Preced-
ence Effect". This effect operates 
in such a manner that when a 
single sound is reproduced through 
two separate loudspeakers, but is 

Block diagram of two station stereo 
broadcasting system proposed by 

Bell Telephone Laboratories. 
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delayed several milliseconds (thou-
sandths of a second) in one, the 
listener will "hear" the sound as 
if it came only from the speaker 
from which he heard it first. He 
will judge the second loudspeaker 
to be silent. The amount of the 
Precedence Effect depends some-
what on the length of delay built-
in; at 10 milli-seconds, the sense 
of direction for an average ob-
server is as if the echo were 8 to 
10 decibels softer than the sound 
preceding it. 

In stereo transmission over a 
radio station and a TV station, the 
circuits between the microphone 
pickups and their corresponding 
radio or TV transmitters are cross 
connected through two delay lines, 
each with its own buffer amplifier. 
Because of these cross connections, 

music or voice signals from the 
left microphone are transmitted 
directly to the left loudspeaker in 
the listener's home, while the same 
signal is slightly delayed before 
reaching the speaker to his right. 
The stereo listener will hear the 
sound as if it came only from the 
left loudspeaker because of the 
Precedence Effect. Conversely, the 
sound from the right microphone 
goes direct to the right speaker, 
but is delayed before reaching the 
left speaker, and is therefore un-
heard. Thus, the brain of the stereo 
listener localizes the sound he hears 
as coming direct from each of his 
two speakers, and full stereophonic 
effect is maintained. 

However, monophonic reception 
is completely compatible with this, 

(Continued on page 116) 
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THE rapid strides which have 
been made in the past year in 

space technology and other major 
new fields of electronics have 
given a radically new look to the 
program of the 1959 IRE National 
Convention, scheduled for the 
Waldorf-Astoria Hotel and New 
York Coliseum on March 23-26. 

Highlighting the 54 sessions 
will be a special Tuesday evening 
symposium at which ten of the 
nation's foremost experts will dis-
cuss "Future Development in 
Space." Present developments, too, 
will receive a good deal of atten-
tion in two additional sessions de-
voted to Space Electronics. 
Two new entries of unusual in-

Ernst Weber, President, IRE 

IRE Show 
Will 
Feature 
"Space" 
Theme 

Highlight of 4-day show and convention will be discussion 
on "Future Developments in Space" by ten leading national 

authorities. Over 850 exhibitors will be displaying their 
products to an expected 55,000 members and visitors. 

terest have been included in the 
program this year: a symposium 
on Psychology and Electronics in 
the Teaching-Learning System, 
and a session on Theory and Prac-
tice in Russian Technology. Other 
sessions range over the fields of 

Donald B. Sinclair, Vice-Pres., IRE 

all 28 IRE Professional Groups 
and include such timely topics as 
Widening Horizons in Solid State 
Electronics, Frontiers of Indus-
trial Electronics, Man-Machine 
System Design, and Military Elec-
tronics Looks Forward. 

Dr. W. R. G. Baker, Treas., IRE 
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Exhibit space at the mammoth 
New York Coliseum has been com-
pletely sold out, assuring visitors 
that the Radio Engineering Show 
will provide them with the most 
complete showcase of new appara-
tus and products ever assembled 
under one roof. Eight hundred 
fifty exhibitors will display thou-
sands of the latest developments, 
many for the first time. For the 
convenience of visitors, the ex-
hibits will be grouped as follows: 
Floor 1—Systems; Floor 2—Com-
ponents; Floor 3—Instruments; 
Floor 4—Production. 
Convention activities begin on 

Monday morning, March 23, with 
the Annual Meeting of IRE in the 
Grand Ballroom of the Waldorf. 
Donald B. Sinclair, vice president 
of the IRE, will be the principal 
speaker. 
The social activities include a 

get-together cocktail party Mon-
day evening and the Annual Ban-
quet Wednesday evening, at which 
the 1959 IRE award winners will 
be honored. Because an atten-
dance of over 55,000 is expected 
at the convention, members are 
being urged to send in their reser-
vations for these functions imme-
diately. 
An entertaining program of 

tours, luncheons, fashion shows 
and matinees has been arranged 
for the wives of members. 

IRE TECHNICAL SESSIONS 

A COMPREHENSIVE program 
_LI of 54 technical sessions will 
attract at least 55,000 radio engi-

Haraden Pratt, Secretary, IRE 

Products will be displayed by more than 850 electronic manufacturers 

neers and scientists. Thirty-three 
sessions are scheduled for the Wal-
dorf-Astoria Hotel and 21 at the 
Coliseum. 
One of the opening sessions on 

Monday afternoon will discuss en-
gineering writing. The paper 
"Using the Psychological Approach 
in Scientific Writing" is being pre-
sented by John L. Kent of the 
Datex Corp. The paper paints out 
how scientists, engineers and other 
technically trained persons can 
write better with less effort if they 
adopt the techniques described. 

Trying to obtain additional finan-

John D. Ryder, Editor. IRE 

cial backing for your firm? Casper 
M. Bower's Utilities & Industries 
Corp. paper entitled, "Obtaining 
Capital for the Smaller Electronic 
Firm—Methods and Pitfalls," de-
scribes how the small electronics 
firm may go about obtaining finan-
cial assistance. Mr. Bower also de-
scribes pitfalls that should be 
avoided in obtaining capital. This 
paper is only one of several being 
presented Monday afternoon for 
management in the Empire Room 
of the Waldorf-Astoria Hotel. 

Mobile microphones have been a 
problem with broadcasters. Peter 
K. Onnigian, KBET-TV, describes 
a fully transistorized wireless 
microphone in his paper, "A New 
Wireless Microphone for TV Broad-
casting." The unit described meets 
FCC rules for such devices. It re-
quires no external antenna and 
eliminates trailing wires. It is ap-
proximately the size of a package 
of king sized cigarettes. During 
the Tuesday afternoon session, Mr. 
Onnigian will also describe a com-
panion receiver which may be used 
with the unit. 

Lately, some of the greatest 
strides in medicine have come about 
due to electronics. An increasing 
amount of interest is being shown 
in this field. V. K. Zworykin's paper, 
"Recent Advances in Medical Elec-
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IRE Show (Continued) 

tronics" should be one of the high-
lights of the medical electronics 
sessions. In his paper he indicates 
ways for increasing further the 
effectiveness with which engineer-
ing knowledge may be applied to 
medical problems. 
New microwave developments are 

cropping-up every day. One of the 
latest is the ability to obtain as 
many as 10 local oscillator fre-
quencies from one tube. Charles 
W. Flynn, ITT Labs., describes the 
application of a commercially avail-
able traveling wave tube for this 
use in his paper, "A Mobile Fre-
quency Local Oscillator." Paper is 
being presented Tuesday afternoon. 

Engineers engaged in component 
design should place the sessions on 
components parts on top of their 
list. On Wednesday morning, C. H. 

Complete 

1959 IRE 
TECHNICAL PAPERS PROGRAM 

to be found on 

page 222 

Aerial view of New 
Yor k 's Coliseum, 
again the site of this 
year's IRE National 

Convention 

Lewis is presenting an interesting 
paper called, "Trend of Things to 
Come." He points out in his paper 
that the conventional components 
will disappear and their function 
will be taken over by specially de-
signed materials performing single 
and multi-purpose functions. He 
will describe in detail the knowl-
edge and skills that must be ac-
quired by electronics specialist of 
the future to keep pace with this 
fast moving segment. 
One of the hottest moving areas 

in the electronics field is ultrasonics. 
Every day new applications and 
uses for this new "tool" are being 
found. There is some real interest-

ing information being presented in 
the two ultrasonic engineering ses-
sions. One being held Thursday 
morning and the second one Thurs-
day afternoon. The sessions are a 
must for engineers working in the 
ultrasonic field. 
With the increasing availability 

of automation equipment, the in-
dustrial electronics field has been 
spurting ahead. The Thursday 
morning session on industrial elec-
tronics should be of interest not 
only to those in the field, but those 
interested in entering the field of 
industrial electronics. Almost every 
day there is mention in the news-

(Continued on page 222) 

1959 IRE National Convention—Technical Program 

Waldorf-Astoria Hotel N•w York Coliseum 
Starlight Roof Astor Gallery Jade Room Sert Room Empire Room Grand Ballroom Morse Hall Marconi Hall Faradsy Hall 

Monday, March 23 
2:30 - 500 p.m. 

Session I Session 2 Session 3 Session 4 A Session r, Session 

Navigation and 
Traffic Control 

'Session 8 
Adaptive Control 
Processes and 
Allied Systems 

Vehicular Co.- 
emanations 

Engineering 
Voting and 
Speech 

Radio Frequency 
Interference 

sitin_. 

Engineering 
Management 
Techniques 

Producri.m 
Techniques 

Electronic 
Devices 

Tuesday, March 24 
10:00 •.m. - 
12 

Session 9 Session 10 Session' 11 Session 12 

. 

Session 13 • Session 14 Session 15 16 
New Techniques 
for Analysis 

Nuclear Instru- 
mestnion Tech- 
niques - I 

Broadcasting - I Contributions to 
Stereo Sound 
Reproduction 

Engineering Man- 
agement • II 

Medical 
Electronics - I 

'Session 

Land and Space IPan,k Widening 
Electronics Horizons in Solid 

Starr Electronics 

Tuesday, March 24 
2:30 - 5:00 pan. 

Session 17 Session 18 Session 19 Sessi en 20 Session 21 Session 22 Session 23 
wormation 

Theory 
Nuclear lostru- 
mentation Tech- 
piques - 1,1 

Broadcasting - II Speech and 
Circuits 

Medical 
Electronics - Il 

Reliability !Microwave 
Techniques Tubes 

Tueaday, March 24 
8:00- 10:30 p.m. 

Session 24 

'2....2><\ .. 

Panel: Future 
Developments 
in Space 

Wednesday, Much 25 
10:00 am. 
12:30 P..• 

Session 25 Session 26 Session 27 Session 28 Session 29 • Session 30 Setic, Session 32 
The Statistical 
Theory of Signals 
and Circuits 

Radio and 
Television 
Receivers 

Component 
Pans - I 

Digital 
Telemetering 

Symposium: Pay- 
chology and Elec. 
trollies in the 
Teaching-Learning 
System 

Communication 
by Scatter 
System 

a_Li 

Mathematical Microwave 
Approaches for Devices 
Reliability 

Wednesday,March 25 
2:30 - 5:00 p.m. 

Session 33 Session 34 Session 35 Session 36 Session 37 Sul_rn 38 Session 39 
Electronic Coin- 
puters: Systems 
and Applications 

Symposium on 
Sequential 
Circuit Theory 

Component 
Parts - II 

Space 
Electronics 

Communication by 
HF Radio and by 
Wire Line 

Propagation and 
Antennas - I 

'Microwave 
Theory and 
Techniques 

Thursday, March 26 
10:00 a.m. - 
12:30 p.m. 

Session 40 Session 41 Session 42 Session 43 Session 44 Session 45 Sio.i2g_ji Session 47 
Theory and Istnc- 
tice in Russim 
Technology 

Circuit Theory 
11 - Analysis 
and Synthesis 

Ultrasonic 
Engineering - I 

Military Elec. 
ironic. - Looks 
Forward 

Frontiers of 
Industrial 
Electronics 

Man-Machine 
System Design 

Antennas - n Instrumentation: 
Devices and 
Circuits 

Thursday, March 26 
2:30 - 5:00 p.m. 

Session 48 Session 49 Session 50 Session 51 Session 52 Session 53 Session 54 
Electronic Corn- 
puters: Co.- 
po and 
Circuits 

Circuit Theory 
III - Applications 

Ultrasonic 
Engineering - II 

Concepts and 
Programs 

Communication 
Engineering in 
Broadcasting 

Antennas - Ill Insuumentation 
for High Speed 
Data Acquisition 

110 

• Sessions terminate at 12 00 Noon. 
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See these Products at IRE 

1—Digital Totalizer 

Series 40A, transistorized digital 
totalizer operates from contactors, 
photocells, or other sensing devices 
which count objects. Handles wide 
range of input signals. Dynapar 
Corporation, Inc. Booth 3116. 

Circle 161 on Inquiry Card, page 123 

2—BW Oscillator 

The QK634 is a voltage tunable, wide-
band (8150 to 11000 wic) CW BWO. 
Minimum power output is 150 w. 
Nominal power output is 200 to 250 
w. over the band. Raytheon Mfg. Co. 
Booth 2611. 
Circle 162 on Inquiry Card, page 123 

3—Meter Relay 

Model 137 VHS non-indicating meter-
relay will trigger control action on 
signal changes as small as 0.2 »a. or 
0.1 mv. dc. It has adjustable contacts. 
Assembly Products, Inc. Booth 3315. 
Circle 163 on Inquiry Card, page 123 

4—Frequency Monitor 

Model M-4990 guards the position of 
a broadcaster's transmitter frequency 
within -.L. 2 ppm. Signal may be con-
nected to a monitor or transmitter 
over 20 m. away. Gates Radio Co. 
Booth 1310. 
Circle 164 on Inquiry Card, page 123 

5—Printed Circuit Board 

Diallyl phthalate block. Right angle 
pins assemble to board on one side, 
to receptacle on the other. Sockets 
are solderless crimp-type, snap-locked 
contacts. Burndy Corp. Booth 3107. 

Circle 165 on Inquiry Card, page 123 

6—Panel Meters 
Unimeter Series, dial component sec-
tions combine with separate basic 
movement sections for a variety of 
meters. Sections slide together, lock 
with a thumbscrew. Triplett Electri-
cal Inst. Co. Booth 3613. 

Circle 166 on Inquiry Card, page 123 

.7 8 

7—Ceramics 

AlSiMag ceramic developments in-
clude: multi-pin hermetically sealed 
headers, capacitors, alumina ceramics 
in complex shapes, wire guides for 
coils, missile components. American 
Lava Corp. Booth 3901. 
Circle 167 on Inquiry Card, page 123 

8—Checkout System 
Automatic, high speed, test equip-
ment designed to check out "Thor" 
ground support units. Unit is part 
of a multi-purpose checkout system 
for missiles and aircraft. Packard 
Bell Corp. Booth 1313. 
Circle 168 on Inquiry Card, page 123 

9—Capacitors 

Radial lead capacitor, CY17C, has a 
dissipation factor less than 0.0005 with 
Q over 2500. Capacitance drift is 
less than 0.05% with a TC of 115 
±-25 ppm/°C from —55° to +125°C. 
Vitramon, Inc. Booth 2101. 
Circle 169 on Inquiry Card, page 123 



12 13 

See these Products at IRE 

10—Voltage Dividers 

Model 1000, AC Ratio Standard, has ratio 
accuracies as good as 0.0001%. Has dual 
range for high or low voltage operation. Also: 
FM-7/DM-2, Frequency and Deviation Meter. 
Gertsch Products, Inc. Booth 3701. 

Circle 170 on Inquiry Card, page 123 

21 

11—Crossbar Switch 

Memory device for analog and digital com-
puter uses Matrix principle. Used for pro-
gramming and sequencing. Handles up to 
1200 circuits. Life exceptancy 50 x 10" op-
erations. North Electric Co. Booth 2125. 

Circle 171 on Inquiry Card, page 123 

24 ' 25 



12-Phase Meter 
Model 200AB measures phase angles in the 
presence of noise and harmonic voltages. Also: 
Model 150 Power Oscillator which supplies 
160 va at two frequencies. Industrial Test 
Equipment Co. Booth 3206. 

Circle 172 on Inquiry Card, page 123 

13-Analog Computer 
Educational Electronic Analog Computer, 
EC-1, for teaching and demonstrations and 
for lab use. Also the OR-1, a 5 in. oscilloscope 
featuring a 5ADP2, flat-faced CRT. Heath Co. 
Room 267. 

Circle 173 on Inquiry Card, page 123 

14-Silicone Rubber 

Silastic RTV 502, silicone rubber, cures at 
room temp.-sets in 30 min. Also: Other sili-
con products for filling, potting, encapsulation, 
and impregnating. Dow Corning Corp. Booth 
4308. 

Circle 174 on Inquiry Card, page 123 

15-Signal Generator 

Microwave signal generator has direct digital 
readout, accuracy to Li:1% and can be AM 
or FM modulated. Also: spectrum analyzer 
Model SA-84W. Polarad Electronics Corp. 
Booth 3210. 

Circle 175 on Inquiry Card, page 123 

16-Solar Cell 

Silicon solar cells for calibrating artificial 
light sources in terms of solar energy radia-
tion are considered the solar cell analog to 
the pyroheliometer standard. International 
Rectifier Corp. Booth 2901. 

Circle 176 on Inquiry Card. page 123 

17-Shaft Position Encoder 

Type RD-13B Digisyn, is a 13-digit, photo-
electric, shaft position encoder with a 10 v. 
output ± 10% from -40°F to +165°F., and 
provides a signal to null ratio of 100:1. Wayne-
George Corp. Booth 1417. 

Circle 177 on Inquiry Card, page 123 

18-Sweep Oscillator 

Model CP has variable sweep widths that cover 
Video, i-f, and VHF in 6 switched bands. Also: 
The Megalator, a transistorized amplitude 
modulator, de to 1000 Mc. Kay Electric Com-
pany. Booth 2608. 

Circle 178 on Inquiry Card, page 123 

19-Capacitors 

Miniature capacitors, 50 v., are designed for 
operation at 85°C without derating and to 
125°C with 50% derating. Units, from 0.001 thf. 
to 1.0 uf. Hermetically sealed. Good-All Elec-
tric Mfg. Co. Booth 3716. 

Circle 179 on Inquiry Card, page 123 

20-Power Supply 

Variable Frequency Power Supply, VFS 300, 
provides 250va. output power, output fre-
quency from 45 to 2000 CPS, and variable out-
put voltage of 0 to 140 V AMS. 105-130 y ac, 
50-60 CPS input. Itek Corp. Booth 3220. 

Circle 180 on Inquiry Card, page 123 

21-Transformers 

Miniature, low-power, wide band, high fre-
quency transformers have turns ratios from 
1:1 to 1:10. Primary impedance levels are 
50 ohms and 100 ohms. Military units meet 
MIL-T-27A. Aladdin Electronics Co. Booth 
3938. 

Circle 181 in Inquiry Card, page 123 

22-Antenna 

Variable Polarization Antenna, Model 157, for 
X-band features motor-driven remote control 
of polarization. Frequency range is 8,500 to 
9,600 Mc. Has 50 kw nominal peak power 
capacity. California Technical Ind. Booth 1111. 

Circle 182 on Inquiry Card, page 123 

23-Epoxy Compound 

Hysol 6700 Series epoxy compounds are ready 
to use without adding hardening agents. Meet 
MIL-T-27B. Also: epoxy molding powder, Hy-
sol 8610, a one component powder. Houghton 
Labs., Inc. Booth 4213. 

Circe 183 on Inquiry Card. page 123 

24-Resistor 

High energy resistors handle up to 25 w. at 
1000°F with no derating. Resistance ranges 
from 0.2 to 1.1 K ohms. Materials have low 
sensitivity to induced radio activity. The Car-
borundum Co. Booth 2930. 

Circle 184 on Inquiry Card, page 123 

25-Function Generator 

Model 100, Diode Function Generator, has a 
punched card memory. Accuracy-0.1%; re-
peatability-0.02%; input and output range-

; input impedance-1 megohm; Fre-
quency response-dc to 10 KC. Electrol, Inc. 
Booth 1625. 

Circle 185 on Inquiry Card, page 123 

26-Dipole Feed 

Model DIC-3045, 7/8-in., coaxial dipole feed 
has a frequency range from 3800 to 4150 me. 
Max voltage standing wave ratio is 1.35 to 1.0. 
Diamond Antenna & Microwave Corporation. 
Booth 3237. 

Circle 186 on Inquiry Card, page 123 

27-Connector 

Center screwlock, pin and socket connectors 
have from 34 to 104 contacts. Body material 
is molded from glass filled diallylphthalate 
(MIL-M-19833, Type GDI-30, Green). DeJur-
Amsco Corp. Booth 2307. 

Circle 187 on Inquiry Card, page 123 

28-Control Tower 

Mobile air traffic control tower, AN/MRN-15, 
is helicopter transportable. It contains all the 
electronic equipment needed for aircraft con-
trol and guidance at an airstrip. Craig Sys-
tems, Inc. Booth 1325. 

Circle 188 on Inquiry Card, page 123 

29-Differential Voltmeter 

Model MV-212C, ac differential voltmeter, is 
designed for differential measurements from 
0.7 v. to 300 v. in the frequency range from 
20 CPS to 500 KC. Accuracy is 3e4. Cohu Elec-
tronics, Inc. Booth 3409. 

Circle 189 on Inquiry Card, page 123 

27 
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See these Products at IRE 

• 

30—Response Plotter 

Model ARP-2, audio response Plotter, 
makes permanent pen-written fre-
quency response curves of any audio-
range equipment. Also: meters and 
¡rower supplies. Southwestern Indus-
trial Electronics Co. Booth 3305. 

Circle 190 on Inquiry Card. page 123 

31—Power Rectifier 

Silicon Power Rectifer for 165°C, 
service. Type 4A is 35 a.; Type 6A 
is 20 a. Also: other silicon power 
rectifiers, capacitors, and refractory 
metals. Fansteel Metallurgical Corp. 
Booth 4021. 
Circle 191 on Inquiry Card, page 123 

32—Klystron Tubes 

Type Z-5095 is designed for pulsed 
operation and X-band service. Type 
Z-5214 is a continuous-wave, integral, 
4-cavity design (7500 to 8500 mc). 
Also: 10 other tubes. General Electric 
Co. Booth 2924. 
Circle 192 on Inquiry Card, page 123 
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33—Potentiometers 

Ten-turn potentiometers are 174 in. 
x 1 in. Also: series 319 Wire-wound 
gangable pots; Series 318, printed 
circuit, "Squaretrim", Trimming Pots, 
Daystrom Pacific, Booth 1804. 
Circle 193 on Inquiry Card, page 123 

34—Frequency Generator 

"L" band frequency generator has 
stability better than 1 part in 10' 
per day. Also: a precision crystal 
oven with temp control to -I-0.02°C 
over 50°C ambient. Manson Labora-
tories, Inc. Booth 3225. 
Circle 194 on Inquiry Card, page 123 

35—Capacitor 

Microminiature feed-through capaci-
tor is thermal-shockproof. Also: a 
magnetic amplifier, electrically and 
spring driven gyros, and analog-to-
digital shaft converters. Telecomput-
ing Corp. Booth 2128. 
Circle 195 on Inquiry Card, page 123 

35 

36—Tape Cable 

Wiring assemblies are made by laying 
one section of Tape Cable on another 
and soldering the desired conductor 
intersections through the insulation. 
Tape Cable Corp. Booth 4133. 
Circle 196 on Inquiry Card, page 123 

37—Radar System Tester 

Model AN/GPM-25 Radar System 
Tester is designed for testing bombing 
radar systems and as a navigation 
and weather radar tester. Unit is 
portable. General Mills, Mechanical 
Div. Booth 1900. 

Circle 197 on Inquiry Card, page 123 

38—Ultrasonics 

The "Polaris", an industrial ultrasonic 
washing system, has a 1 kw 40 KC 
ultrasonic generator. Also: an ultra-
sonic dishwasher and the "Redstone", 
a roll-around unit. Narda Ultrasonics 
Corp. Booth 4532. 

Circle 198 on Inquiry Card, page 123 
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MOLDED PRINTED WIRE 
EDGE CONNECTORS 
SINGLE AND DUAL CONTACT TYPES 

Single Contact Type No. 29029 A or B* 

Made in 6 through 25 contacts inclusive. Designed for 
nominal 1/16" printed wire board, either single or two 
sided copper. 

A polarizing contact made of brass, Sel-Rex gold 
plated, can be placed in any contact position. Insula-
tion material is of glass filled Diallyl Phthalate (Type 
GDI-30 per Mil. M-19833). Contacts are of Beryllium 
Copper or Phosphor Bronze with Sel-Rex gold plate 
.00003 Minimum. Terminals are mounted on .156" 
centers. Mounting holes are .128" dia. 
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H IA- .156 TYP. 
Dual Contact Type No. 29028 A or B* 

Made in 12 through 50 contacts in multiples of two. Designed for 

nominal 1/16" printed wire board, copper clad on both sides. 

Contacts, polarizing contact, insulation and mounting holes are 

the same as described for No. 29029. 

VA-Phosphor Bronze Contact *B-Beryllium Copper Contact 
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CINCH U S A. 

I.- 156 TSP. 

In ordering use base number, 29029 or 29028, 
followed by the number of contacts, then contact 
material and then the letter indicating position of 
the polarizing contact. For example 29029-12-A-E, 
or 29028-16-B-E. 

Contact tail as shown available now, wire wrap 
and dip solder type contacts in the near future. 

Centrally located plants at 
Chicago, Illinois; Shelbyville, 
Indiana; LaPuente, California, 

St. Louis, Missouri 

BY 

CINCH 
Insulation is among the best available 

from both electrical and mechanical stand-
points. 

Contacts are especially designed for minimum 
printed circuit card wear, low insertion force 
and positive contact with the printed wire 
board. 

The lack of sharp radii in the contact design 
makes it possible to offer this contact in either 
Beryllium copper or Phosphor Bronze. Due to 
the use of heavier material in the contacts the 
tails are more rigid than those in similar con-
nectors that are presently available. 

VOLTAGE BREAKDOWN: AC RMS DC 

Sea level (adj. terminals)  2500 3800 
Altitude 3.4 HG. .50,000 ft. (ad¡. terminals)  900 1200 
Altitude 1.3 HG. 70,000 ft. (ad¡. terminals)  600 850 

VOLTAGE RATINGS: 

Sea level (ad¡. terminals)  830 1270 
Altitude 3.4 HG. 50,000 ft. (adj. terminals)  300 400 
Altitude 1.3 HG. 70,000 ft. (ad). terminals)  200 280 

RECOMMENDED WITHSTANDING VOLTAGE:  

Sea level (ad¡. terminals)  1870 2850 
Altitude 3.4 HG. 50,000 ft. (ad¡. terminals)  675 900 
Altitude 1.3 HG. 70,000 ft. (ad¡. terminals)  450 640 

Current Rating 10 Amperes 

Contact resistance at 7.5 amperes 
measured with nominal thickness 
printed wire board. 
Insulation resistance 
Insulation resistance (immediately after 
96 hours at 90-95% R.H. arid 40*-.±2° per 
method 103A of Mil-STD-202A 

Single Contact Type No. 29029 

BASE 

MI 

NUMBER 

CONTACTS 
DIMENSIONS 

A a c o 

29029 6 .098 1.239 1.531 1.785 

29029 7 1.254 1.395 1.687 1.941 

29029 8 t.4tI 1.552 1.844 2.098 

29029 9 1.567 1.708 2.000 2.254 

29029 10 t 723 1.864 2.156 2.410 

29029 11 t .879 2.020 2.312 2.566 

29029 12 2.036 2.177 2.469 2.723 

29029 13 2.198 2.333 2.625 2.879 

29029 14 2.348 2.489 2.781 3.035 

29029 15 2.504 2.645 2.937 3.191 

29029 16 2.661 2.802 3.094 3.348 

29029 17 2.817 2.958 3.250 3.504 

29029 18 2.973 3.114 3.406 3.660 

29029 19 3.129 3.270 3.568 3.816 

29029 20 3.286 3.427 3.719 3.973 

29029 21 3.442 3.583 3.875 4.129 

29029 22 3.598 3.739 4.031 4.285 

29029 23 3.754 3.895 4.187 4.441 

29029 24 3.911 4.052 4.344 4.598 

29029 25 4.067 4.208 4.500 4.754 

0.0027 Ohms Max. 

5000 Megohms Min. 
100 Megohms Min. 

Dual Contact Type No. 29028 

BASE 
NO. 

NUMBER 

CONTACTS 
DIMENSIONS 

A B C D 

29028 12 1.098 1.239 1.531 1.785 

29028 14 1.254 1.395 1.687 1.941 

29028 16 1.411 1.552 1.844 2.098 

29028 18 1.567 1.708 2.000 2.254 

29028 20 1.723 1.864 2.156 2.410 

29028 22 1.879 2.020 2.312 2.566 

39028 14 2.036 2.177 2.469 2.723 

29028 26 2.192 2.333 2.625 2.879 

29028 28 2.343 2.489 2.781 3.035 

29028 30 2.504 2.645 2.937 3.191 

29028 32 2.661 2.802 3.094 3.348 

29028 34 2.817 2.958 3.250 3.504 

29028 36 2.973 3.114 3.406 3.660 

29028 38 3.129 3.270 3.562 3.816 

29028 40 3.286 3.427 3.719 3.973 

29028 42 3.442 3.583 3.875 4.129 

29028 44 3.598 3.739 4.031 4.285 

29028 46 3.754 3.895 4.187 4.441 

29028 48 3.911 4.052 4.344 4.598 

29028 50 4.067 4.208 4.500 4.754 

CINCH MANUFACTURING COMPANY 
1026 South Homan Ave., Chicago 24, Illinois 

Division of United-Carr Fastener Corporation, Boston, Mass. 

VISIT BOOTH NO. 2535 

AT THE I.R.E. SHOW 



Standardizing Stereo 
(Continued from page 107) 

since a listener to each single 
channel hears the total sound from 
both microphones in a balanced 
reproduction. The slight delay 
built in apparently does not affect 
his reception at all, according to 
subjective tests performed at Bell 
Laboratories. 

Typical operating conditions in 
listening tests conducted today had 
a time delay of 10 milliseconds, 
with the volume of the delayed 
channel 11/2 db softer than that of 
the direct. (The Precedence Effect, 
which was first discovered in 
1933, operates over a delay range 
of from 5 to 35 milliseconds). 

This development should make it 
possible for many more broad-
casters to offer double-channel 
stereo programming without dilut-
ing the stereo effect or penalizing 
the single channel listener, who 
now make up the majority of their 
audience. 

AM Stereophonic 
Broadcasting 
AN AM stereophonic broadcast-
ru ng system different from any 
yet introduced—and closely related 

Left Mlerephone 

L 

MI* 
Right 
Microphone 

L-In Adder 

Subtrtetor 

Oscillator 

Antenna 

Compensetin5 

Network 

1 Phase 
Corrector 

L R 

AM Stereo 
Broadcasting 

PIIILCO Corp. has developed a 
new system of radio broadcast-

ing designed to bring stereophonic 
sound into every American home. 
The system provides a signal which 
could be used for stereo reception 
and which would not affect present 
AM transmission to existing mono-
phonic receivers. No new radio 
frequencies will be required, and 
stations will be able to switch 
from monophonic to stereophonic 
broadcasts at will. Block diagrams 
of transmitter and receiver for 
Philco's new stereo system are 
shown below. When field testing is 

approved company plans to co-
operate with any licensed broad-
caster and with NSRC. 
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Block diagrams of stereo 
transmitter and receiver 
used in PhiIco's system 
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to the duplex radio transmission 
system Dr. Frank Conrad, West-
inghouse radio pioneer, discovered 
in the twenties—has been shown 
by the Westinghouse Electric 
Corporation's television-radio di-
vision. The stereophonic signal is 
achieved by simultaneous amplitude 
and frequency modulation of the 
carrier. 

The new system provides: 1) 
excellent compatibility for mono-
phonic reception of the stereo-
phonic signal on conventional AM 
receivers; 2) reasonable stereo-
phonic reception and reproduction 
with two conventional AM receiv-
ers; and 3) high quality stereo-
phonic reception and reproduction 
with inexpensive receivers specially 
designed for the system. 

The new system is compatible 
with present FCC standards for 
AM broadcasting. The amplitude 
modulation is essentially that of 
the normal commercial broadcast 
band signal and the stereophonic 
information is supplied by varying 
.the carrier frequency. The stereo-
phonic information is contained in 
the band from 300 to 3000 cps. It 
is therefore, practiéal to use 
frequency modulation for the 
stereophonic information without 
interfering with adjacent AM 
channels. 

Transmission of the AM and 

Left: block diagram of Westinghouse's 
AM compatible stereophonic transmitter 

FM signals is accomplished in a 
manner that permits any standard 
AM receiver to pick up and repro-
duce, distortion-free, balanced 
monophonic sound, while a stereo-
phonic receiver—with separation 
circuit and multiple speakers — 
will convert these AM and FM 
signals into true stereophonic 
sound. 
An interesting additional feature 

of this system is that two standard 
AM receivers carefully tuned: one 
to the low side of the AM channel, 
the other to the high side—placed 
four to eight feet apart—can re-
produce reasonable stereophonic 
sound. 

"Such compatibility," means 
that the millions of AM radio 
receivers now in daily use are in 
no danger of becoming techno-
logically obsolete; they still can 
be used for monophonic reception 
of both regular and stereophonic 
broadcasts. And in homes where 
there are two AM radios, the 
owners can enjoy the naturalness 
of stereophonic sound by properly 
tuning both to the same AM 
station. 
"The system standards will be 

submitted to the National Stereo-
phonic Radio Committee for study. 
A proposal for a test demonstra-
tion is being submitted to the 
FCC. As soon as this authorization 
is received, Westinghouse Broad-
casting Company will conduct a 
test program over one of its sta-
tions - probably Pittsburgh's 
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pioneer KDKA—about the middle 
of March." 

The system was developed by C. 
W. Baugh, Jr., Harold E. Sweeney, 
and others of the advanced develop-
ment group. These engineers set 
up the following specifications for 
the AM-FM signal: 

1. The signal carrier shall be 
both amplitude and frequency 
modulated. 

2. The amplitude modulation is 
predominantly proportional to 
the algebraic sum of the two 
stereophonic signals (L-left 
microphone + R-right micro-
phone) but includes a smaller 
signal that is a function of 
the stereophonic difference 
signal (L - R). This function 
to be developed by a com-
pensating system. 

3. The maxim um amplitude 
modulation shall be limited 
to 95%. 

4. The frequency modulation 
shall be from the components 
of the stereophonic difference 
signals between 300 and 3000 
cps. The filter cut-off rate 
shall be 6 db/octave. The 
maximum deviation shall be 3 
kc. 

5. When only one stereophonic 
signal exists the maximum 
instantaneous amplitude shall 
occur simultaneously with the 
maximum instantaneous fre-
quency deviation of the trans-
mitted signal. 

The compensating system re-
duces crosstalk of the FM signal 
into the AM channel of the radio 
receiver. Knowing the bandpass 
characteristics of the average 
broadcast receiver, it is possible 
to design a transmitter system that 
will reduce crosstalk. The pre-
compensation used in the trans-
mitter will fully correct the signal 
for the average IF passband. 

In the transmitter block diagram 
the compensation network shown 
operates to modify the AM modula-
tion as a function of the stereo-
phonic signal. As a result, the 
envelope of the signal leaving the 
transmitter is precorrected so that 
a standard AM radio will receive 
and reproduce monophonic sound 
substantially independent of the 
stereophonic difference signals. 
The phase corrector network #1 

is used to equalize the audio phase 
shift so that the frequency modula-
tion and the precorrection envelope 

Standardizing Stereo 

Right speaker Left speaker 

Block diagram of Westinghouse's 
AM compatible stereophonic receiver 

modulation are coincident in the 
transmitted signal. Phase corrector 
#2 puts the L R medulation in 
time coincidence with the L — R 
modulation in the transmitted 

(Continued on page 238) 

Do You Know Your  

By Rudolf F. Graf 

HIS little quiz will test your familiarity with 
present day   istors. As of now we know 

1. CHRONISTOR A. High speed, high current switch-
ing transistor. 

2. FERRISTOR B. Hermetically sealed. Deposited 
carbon resistor. 

3. FILMISTOR C. Subminiature elapsed time indi-
cator. 

4. LUMISTOR D. Newly developed four terminal 
high temperature semi-con-
ductor. 

5. MAGNISTOR E. A. semi-conductor device having 
a voltage dependent non-
linear resistance. 

6. PERSISTOR F. Inrush current limiter to pro-
tect tube heaters. 

7. PHOTOTRANSISTOR G. Light sensitive semi-conductor. 
8. RESISTOR H. Miniature two winding satura-

able reactor, for power 
levels up to tens of watts. 

9. SENSISTOR I. Small two winding saturable re-
actor operating on a high 
carrier frequency. 

10. SPACISTOR J. A stable multivibrator which 
replaced mechanical vibra-
tors. 

istors ? 
of only 19, but new ones are being announced fre-
quently. 
A total of 16 to 19 correct answers is excellent. 

Twelve to 15 is good and a score of 11 or less shows 
that a little more   ist,or study is needed. 

11. STABISTOR 
12. SURGISTOR 
13. THERMISTOR 

14. THYRISTOR 

15. TRANSISTOR 

16. TWISTOR 

17. UNIVISTOR 

18. VAMISTOR 

19. VARISTOR 

K. Temperature sensitive resistor. 
L. Special type of silicone resistor. 
M. Circuit element opposing a flow 

of current. 
N. Semi-conductor based on the 

principle of electron flow 
within a solid. 

O. A Voltage regulating silicon 
diode. 

P. Memory device consisting of a 
tiny coil of magnet wire 
wound on a central con-
ductor. 

Q. Superconductive bi - metallic 
printed circuit memory ele-
ment. 

R. Precision resistor having a rib 
bon of metal fused to wall 
of steatite tube. 

S. An electroluminescent material. 

Answers to Quiz found on page 219 
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FILTER COMPONENTS FOR 

CARRI ER 
TELEGRAPH 
SYSTEMS 

eigt For Telegraph—Teletype—Data Handling — 

Remote Control Functions, etc  

2",1" 

IMPEDANCE: Input 600 ohms—Output 
600 ohms 
NOMINAL OPERATING LEVEL: 1 Volt 
DC ISOLATION: Terminals to case — 
10,000 Megohms minimum at 500 volts 
TEMPERATURE RANGE: —55°C to 
+85°C Ambient 
CASE: Hermetically sealed 
MOUNTING: 6.32x% studs 
TERMINALS: Teflon 

C-A-C has produced many types of tele-
graph filters with a variety of channel 
spacing, e.g., 120 cycle, 150 cycle and 
others. Also available in impedance 
levels for completely transistorized 
equipment. Other miniaturized pack-
ages available. Please inquire. 

C-A-C BUILDS 
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D Receive Band Pass Filters 

El Transmit Band Pass Filters 

[I] Oscillator Networks 

[1] Discriminator Networks 

TRANSMIT FILTERS 
90-0574 SERIES 

Variation From Center Frequency 
-200 -150 100 -50 Fo +50 +100+150 +200 

ATTENUATION: (Typical) 
Insertion power loss = less than 5db 
Band width @ 3db relative: +55 CPS 
Band width @ 25dh relative: +170 CPS 
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RECEIVE FILTERS 
90-0573 SERIES 

Variation From Center Frequency 
-200 -150 -100 -50 Fo +50+100+150 +200 

ATTENUATION: (Typical) 
Insertion power loss = less than 6.5dh 
Band width @ 3db relative: +52 CPS 
Band width @ 35db relative: +130 CPS 

170 CYCLE SPACING-425 CPS TO 3315 CPS— 

TRANSMIT PART #90-0574-00/17 

RECEIVE PART #90-0573-00/17 

TOROIDS FOR ALL APPLICATIONS 

Over 2200 different types and sizes 
carried in stock - Inductance Values from 
.05 MH. to 60 HY. 

COMMUNICATION ACCESSORIES COMPANY 
Lee's Summit, Missouri • Phone Kansas City BRoadway 1-1700 
A Subsidiary of Collins Radio Company See us at Booth 2710-2712; IRE Show, New York 
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WASHINGTON 
News Letter 

ONE OF EVERY $4—In the Defense Department 
$40.9 billion budget for fiscal year 1960 (starting 
July 1) there is only $1,057,000,000 directly attribu-
table to major procurement and production of the 
electronic and communications equipment. Pentagon 
officials, however, advised ELECTRONIC INDUSTRIES that 
the actual amount which would be expended for com-
munications-electronic items would be much larger. 
It is estimated to be $1 of every $4 for the entire 
military procurement. Total communications-elec-
tronic procurement and production for the armed 
services may run as high as $7 billion. In the budget 
much of the electronic procurement requirement is 
"hidden" in aircraft procurement, missiles, research 
and development and other categories of the Defense 
Department funds. 

FCC FUNDS INCREASED — Despite the economy 
trend in the Eisenhower budget, the FCC was al-
lotted an additional $1,180,000 in fiscal 1960. The 
Commission in the upcoming year would receive an 
appropriation of $11 million as compared with $9,-
820,000. Outlining the FCC's activities in general 
terms, President Eisenhower declared in his budget 
message that "Growth in workload coupled with the 
needed reduction in time lag between dates of re-
ceipt and dates when applications are reached for 
consideration require an increase in manpower for 
1960." The FCC's broadcast regulatory activities 
would receive the highest proportionate share of the 
increased funds. For common carrier regulation 
there would be a boost of $100,000 and for safety and 
special radio services an increase of around $200,000. 

PAY TELEVISION BAN — A joint Congressional 
resolution which would ban any pay television op-
eration (except technical tests) whether interstate 
or intrastate and either by wire or radio, has been 
offered in the House by Chairman Oren Harris (D., 
Ark.) of the House Interstate & Foreign Commerce 
Committee. This committee has jurisdiction over 
the FCC. Under the resolution, the FCC could au-
thorize technical tests of paid TV for limited pur-
poses. If the resolution is enacted by the Senate 
and House, it would enforce the ban on pay TV 
since the commission would be authorized to bring 
a civil action against any violators. This Congres-
sional policy coincides with the thinking of FCC 
Commissioners in previous rulings . . . to limit the 
present status of pay TV to technical tests. 

SPECTRUM CLASH—The FCC inquiry into the 
uses of the spectrum from 25 to 890 megacycles will 
bring to the forefront the clash for spectrum space 

between television interests and non-broadcast ser-
vices. Hearings may start in early March. The non-
broadcast users of radio—the Bell System and mo-
bile radio services—feel that the space allotted to 
uhf television is not being utilized effectively since 
there are very few uhf television stations in opera-
tion. The police, fire, taxicab, trucking, industrial 
radio services have unlimited expansion plans and 
consequently demands for greatly increased fre-
quency allocations. 

MANY DEMANDS FOR SPECTRUM—In the UHF 
TV space, the biggest potential requirement is the 
Bell System's application for 75 megacycles to serve 
mobile radio users. There are also many specialized 
requirements for this portion of the spectrum. Some 
of these are: ramp control of airfield service vehicles 
by airlines; electronic highways including traffic 
light control; ambulance coordination; doctors ur-
ban mobile radio service, and doctors rural dispatch-
ing service. 

RADIO ASTRONOMY RULES—The FCC has de-
nied the petition of aeronautical radio organizations 
for a "stay" of its new rules. The rules require ap-
plicants for new or changed radio stations within 
a radius of about 50 miles of the two observatories to 
notify the National Radio Astronomy Observatory 
of their plans. This will enable that organization to 
submit comments to the FCC before it acts on the 
applications. In essence the rules are to "guard 
against possible harmful interference" to the Na-
tional Radio Astronomy Observatory at Green Bank, 
W. Va. and the Naval Radio Research Observatory 
at Sugar Grove, W. Va. 

OPPOSE SPACE ALLOCATIONS — The National 
Association of Broadcasters, Aeronautical Radio, 
and the Air Transport Association have opposed the 
FCC recommendations for spectrum space in space 
communications. The FCC-formulated space com-
munication recommendations are to be made by the 
United States at the upcoming international radio 
conference in Geneva. The NAB noted that the FCC 
listing of the 100-150 MC band for space commu-
nications affected part of the FM broadcast band. 
Arinc and ATA declared that the 108-130 MC band 
includes a number of general aviation frequencies, 
air traffic control and VOR operations. 

National Press Building 
Washington 4 

ROLAND C. DAVIES 
Washington Editor 
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New 

Products ... for the Electronic Industries 
POWER INVERTER 

Transistorized power inverter sup-
plies ac sine wave power from a bat-
tery line source, and has short-circuit 
and input overvoltage protection. 
Nominal input voltage: 24, 26 or 28 

vdc; output voltage: 26 and 115 vac 
standard. Output frequency of 400 
CPS is standard, with 1200, 1500 and 
2000 CPS available. Output power: 40 
va. Operating temperature range: 
—55°C to +71°C. Three standard 
terminations are available—A/N con-
nector, wire-lead pigtail, and solder-
lug terminals. Arnold Magnetics 
Corp., 4613 W. Jefferson Blvd., Los 
Angeles 16, Calif. 
Circle 251 on Inquiry Card, page 123 

THERMOCOUPLE CALIBRATOR 
Model TC-2 for controlling and re-

cording test temperatures. Thermo-
couples replace the stainless steel ice 
bath with test tubes and rack for cold 
junction compensation, with a con-
stant-temperature, thermocouple ref-
erence junction. The 40 x 30 x 70 in. 
unit has: potentiometer, standard 
cell, null indicator, wet cell storage 
battery, 24 point rotary switch, Bu-
reau of Standards calibrated thermo-
couple (12 points up to 2200°C), and 

furnace control instrumentation. It 
has an F-4 modified furnace with a 
4% in. ID Kanthal-wound double-
core of 5-zone construction. Arc-
weld Manufacturing Co., Grove City, 
Penna. 
Circle 252 on Inquiry Card, page 123 

DUAL-BEAM "SCOPE" 
Oscilloscope, Type 411, displays x-y 

plots and simultaneously displays 
either the x- or y- signal against 
time. There are 9 major modes of 
display. Additional modes (27) are 

possible. Vertical resolution is 20 /Iv 
on each of the 2 channels. Frequency 
response is from de to beyond 100 xc. 
Featured is a full-scale amplitude 
measuring range of from one mv to 
500 v. in 17 steps. Overall accuracy 
(amplitude) on the Y-axis of the 
identical channels is within 5% of full 
scale. Allen B. Du Mont Laboratories, 
Inc., 760 Bloomfield Ave., Clifton, 
N. J. 
Circle 253 on Inquiry Card, page 123 

VOLTAGE COMPARATOR 
Test module, 200 Series Voltage 

Comparator, trips a DPDT relay out-
put when the unknown signal input 
exceeds the value of the reference 
input. Using direct voltage compari-
son, it has applications in military 
ground support equipment, airborne 
instrumentation, modular test equip-
ment, alarm/control systems and 
data gathering and processing sys-
tems. Transistorized, it features high 
sensitivity. Output relay contact rat-

ings are 2a at 28vdc. Repeatability of 
trip point is :4--lmv. and overload ca-
pacity is 1000 times rated sensitiv-
ity. Meets MIL-E-5400A and MIL-E-
5272. Trio Laboratories, Inc., Plain-
view, L. I., N. Y. 
Circle 254 on Inquiry Card, page 123 

VACUUM PUMP 
Motor driven air pump has a con-

tinuous duty cycle and is qualified 
for 1000 hr. minimum life. Operation 
is oil-free, and requires no lubrica-
tion. Operating temperature range is 

—65°F to +200°F. Compressor capac-
ity is 0.025 ppm at 30 psia outlet with 
7 in. Hg. absolute inlet pressure. For 
vacuum it will reduce 800 cubic vol-
ume from 29.92 in. Hg. absolute to 
0.5 in. Hg. absolute in 2 min. with 
outlet discharging to sea level. Motor 
is 1/4 HP, 400 CPS, 3 phase, 207 v. and 
is fan cooled. Great Lakes Manufac-
turing Corp., 4223 Monticello Blvd., 
Cleveland 21, Ohio. 
Circle 255 on Inquiry Card, page 123 

GERMANIUM TRANSISTORS 
Germanium high frequency, dif-

fused-base "mesa" transistors fea-
ture alpha cutoff frequencies up to 
750 mc and power dissipations of 750 
mw. The pnp transistors, 2N1141, 
2N1142 and 2N1143 have minimum 
current gains of 12, 10 and 8 db at 
100mc and operate at junction tem-
peratures up to 100° with 750 mw 
power dissipation at 25°C case tem-
perature. They are enclosed in a 
welded JETEC TO-5 outline pack-

Celt ... „„\s„t„,,.., 

15e0Ine, 

,o. 
400 

el SOO 

10 
•C 

—voljoet".. 

age. Units exceed MIL-T-19500A. 
High dissipation is realized through 
direct contact between the header 
and the active element. Texas Instru-
ments Incorporated, P. 0. B. 312, 
Dallas, Tex. 
Circle 256 on Inquiry Card, page 123 
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Ize:41.9V L x 3.5V 4\4 
1.6V II 

in the 215 mc 

to 245 mc 

telemetering band 

The Model REL-09-HF is a 

ruggedized miniature R-F power 
amplifier. With a solid history 
of reliability in current missile 

systems, the unit has proved 

capable of withstanding the 
most rigorous airborne applications. 

The 5-inch, 1-pound amplifier 

delivers an 11-watt output to a 
52-ohm load with a 1.4-watt 

input drive. 

For full specs, write for 

1 
1 functioned smoothly / 
1 as a part of the Vanguard / 
\ satellite successfully / 
t launched into orbit. i 
t / 
t / 

Data File E 

The REL-09 

Visit RUMS et 
the IRE Show: 

\ Booths 3917 lc :1919 

• 

1 

For full specs, write for 

INCREASED 
SIGNAL 
POWER 

sue: 3.56" W 5.312" L 

3.00 H 

in the 215 mc 

to 260 mc 

telemetering band 

The Model REL-10 R-F Power 

Amplifier is a high-output unit 
for airborne applications. With 
power outputs from 10 to 100 
watts, it dramatically increases 
the range of missile and aircraft 
telemetering systems...teams up 
with presently available FM 
transmitters...meets missile 
environmental requirements. 

Data File E I-500-1 

The REL-10 functioned perfectly / 
during 1,760 mile ride on / 

1 
Thor missile, on 75,000 / 
mile journey into space / 

in U. S. Lunar Probe, / 
\ and in orbit as part 

of the Atlas Project / 
Score satellite. j 

• I/ 
• 
• 
• 

ONLY 

± SIX MICROVOLT 

INPUT DRIFT OVER 

AN EIGHT HOUR 

PERIOD 

SIZE -
¿-:5/16 ' 6-15 /'6" 

high input 
impedance with 

extremely low drift 

The Model REL-120 is a 
completely transistorized. 

direct-coupled, instrumentation 

d-c amplifier featuring: 
t 1) long life resulting from the 
use of such passive elements 

as transistors and diodes; 
(2) low heat generation irons 

an average required input power 
of only 10 watts; and 

(3) a self-contained power 
supply that works directly 
from either 60 or 400 cycles. 

Write for Data File .EI-501-1 

RHEEM MANUFACTURING COMPANY 
Defense and Technical " 

\ Products Division ,' 
1 11711 Woodruff Ave. 

Downey, Calif. 

• 
• 
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"SLOTTED SECTION" 
FOR WR-4200 SYSTEMS 
IS JUST 10 INCHES! 
and provides better measurements 

and assures more accurate reading of VSWR 

and allows direct reading of reflection coefficient angle 
and high-power models automatically reject source harmonies 

Sound impossible? Not at all. Thanks to a 
major advance in the science of standing wave 
measurements! 

These new measuring devices, called 
Rotary Standing Wave Indicators, represent 
a bold solution for VSWR and impedance 
measurements for waveguide and coaxial sys-
tems from 100 mcis through 7 kmc/s. The 
resulting reduction in insertion length alone 
completely makes obsolete the use of slotted 
sections in this frequency range. The PRD 
model 223 RSWI (shown here) for use with 
WR-2100 waveguide systems measures 10 
inches as compared with slotted sections 
measuring over 4 feet! 

The PRD Type 219 for use in coaxial sys-
tems from 100 to 1,000 mc/s weighs only 41/2  
pounds and adapts to most types of connec-
tors: Types N, BNC, C, Mt" coaxial, LT, 
and TNC. 

The waveguide RSWI's are available on 
special order in two power-handling models: 

the -LW models are low-power broadband 
and can handle most laboratory bench-power 
requirements; the -HN models are high-power 
12% bandwidth units and can operate under 
kw and megawatts of power. All the RSWI's 
are available for use in waveguide systems 
from WR-159 through WR-4200. 

Specifications and details for the wave-
guide RSWI's can be found on page H-5 of 
the latest PRD catalog, E-8. Specs and data 
for the PRD Type 219 can be found on page 
B-13. If you do not happen to have ready 
access to this 160-page reference manual, a 
complimentary copy can be obtained through 
your local PRD representative or by dropping 
us a line on your company letterhead. 
Complete information on the principles of 

rotation of a probe in the circular plane of 
polarization and a full, technical description 
of the Rotary Standing Wave Indicators are 
contained in the latest PRD REPORT, VOL-
UME 6, Number 1. For your free copy send 
your request to: 

1 p POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC. 
Factory and General Office: 202 Tillary Street, Brooklyn 1, N. Y. • ULster 2-6800 
Western Sales Office: 2639 So. La Cienega Blvd., Los Angeles 34, Calif. • TExas 0-1940 

Type 223-LW Waveguide Rotary Standing 
Wave Indicator for standing wave and re-
flectivity measurements in WR-2100 wave-
guide systems over the frequency range 
from 350 to 530 mc/s. Residual VSWR less 
than 1.03. 

Type 219 Rotary Standing Wave Indicator 
for use in coaxial systems for standing 
wave and reflectivity measurements over 
the frequency range from 100 to 1,000 
mc/s. Residual VSWR less than 1.03. 

IRE SHOW BOOTHS 3602-3604 

See these and the hundreds of other PRD PACEMAKER products. Have a microwave problem? Have it answered right at the booth. 
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Alt Ike Flu! rune 

MODEL X4063 
Equivalent to Jan DA-

The Bogart Model 4063 5‘-
Loads has evolved from a near, 
very high power dummy loads Is 
tory use. Originally developed fur 
Control Instrument Group, the 4 
time, the only family of high 
that have been approved bl 

agencies. These units have bet. 
fied in accordance with specific 
and MIL-T-945A. Previously, the 

won wide acceptance by service brc 
R-F silence during tuning and rreinte 

tenonce and standard test cord Hons. 
with the highest power radar systems, 
are lightweight, compact, resistant t 
lion and intended to last at least the lit 

with which they will be used. Reduced 

Model 
No. 

L4063 DA-147/U 1.12-1.70 17.2 6000 
R4063 Pending 1.70-2.60 6.0 5000 
S4063 DA-145/U 2.60-3.95 3.2 • 4500 
A4063 Pending 3.30-4.90 2.1 2200 
H4063 DA-149/U 3.95-5.85 1.3 2000 
C4063 DA-144/U 5.85-8.20 0.71 1000 
84063 DA-148/U 7.05-10.0 0.46 600 
X4063 DA-146/U 8.20-12.4 0.29 SOO 
KU4063 DA-159/U 12A-18.0 0.16 250 
K4063 DA-160/U 18.0-26.5 0.058 151] 
KA4063 DA-158/U 26.5-40.0 0.031 75 

"These peak powers apply in .001 duty Cycle 

Equivalent 
JAN 

Nomenclature 

Max. Peak 
Frequency Power Average Approx. Approx. 
Range (Mega- Power Maximum Length Width Height Weight 
(KMC/S) Watts) (Watts) VSWR (Inches) (Inches) (Inches) (Lbs.) 

....my Load requirements refer to Bogart 

*PATENT rENDING 

Waveguide 
AN Type 

1.15 33 9 11 1/2 60 RG-103/U 
1.10 211/2 61/2 81/2 20 RG-105/U 
1.10 14 5 61/2 9 RG-75/U 
1.10 13 51/2 61/2 8 WR229t 
1.10 91/2 31/2 4 5 RG-95/U 
1.10 8 3 4 21/2 RG-106/11 
1.10 61/2  21/2 3 1 80-68/U 
1.10 6 21/2  21/2 1 80-67/U 
1.15 4 21/2 21/2 1/2 RG-107/11** 
1.15 4 21/2 21/2 1/2 RG-121/U 
1.15 4 2 2 1/2 RG-96/U** 

applications." TRETMA DESIGNATION "ALUMINUM EQUIVALENT 

t' Peak powers are warranted at thirty )301 PSIG pressurization specification." 

Above data subject to change without notice. 

BOCiART MANUFACTURING CORPORATION 

316 Seigel Street Brooklyn 6, New York 

BOGART 
REPRESENTATIVES 

MAINE 
NEW HAMPSHIRE 
VERMONT 
RHODE ISLAND 
CONNECTICUT 
MASSACHUSETTS 

JOHN E. BOEING COMPANY 
P. 0. BOX 235 
LEXINGTON, MASSACHUSETTS 
VOlunteer 2.2600 

CALIFORNIA 
JOE DAVIDSON AND ASSOCIATES 
POST OFFICE BOX 108 
SOUTH GATE, CALIFORNIA 
NEvado 6.2245 

JOE DAVIDSON AND ASSOCIATES 
50 NATOMA STREET 
SAN FRANCISCO, CALIFORNIA 
FŒrnlock 1-0464 

ARIZONA 
NEW MEXICO 

JOE DAVIDSON AND ASSOCIATES 
633 EAST FOURTH STREET 
SCOTTSDALE, ARIZONA 
WH.tney S.197I 

NORTH CAROLINA 
SOUTH CAROLINA 
TENNESSEE 

(ARCO. INC. 
1043 B PROVIDENCE ROAD 
CHARLOTTE NORTH CAROLINA 
EDIson 4-7090 

LARGO, INC. 
3389 NOTTINGHAM ROAD 
WINSTON-SALEM 
NORTH CAROLINA 

FArk 3.4205 
EASTERN PENNSYLVANIA 
NEW JERSEY 

L. PARKER NAUDA1N COMPANY 
SUBURBAN STATION BUILDING 
ROOM 846 
PHILADELPHIA ). PENNSYLVANIA 
glitenhouse 6.3185 

MARYLAND 
VIRGINIA 
DELAWARE 

1. PARKER NAUDAIN COMPANY 
52 BRANDON ROAD 
ISALTIMORE 12, MARYLAND 
VAlIey 5.5492 

FLORIDA 
GEORGIA 

DON J. PHELPS 
1401 CEYLON DRIVE 
ORLANDO, FLORIDA 
GArden 4.9716 

NORTHERN ILLINOIS 
NORTHERN INDIANA 
EASTERN IOWA 
SOLTHERN WISCONSIN 

ENGINEERED SALES CO., INC. 
3592 MILWAUKEE AVENUE 
CHICAGO 41, ILLINOIS 
PEnsacoto 64555 

SOUTHERN OHIO 
NORTHERN KENTUCKY 
SOUTHERN INDIANA 

ELECTRO-SALES ASSOCIATES 
DABEL STATION, BOX 143 
DAYTON 20, OHIO 
CHepel 4-5551 

NORTHERN OHIO 
WESTERN PENNSYLVANIA 

ELECTRO-SALES ASSOCIATES 
281 EAST 216th STREET 
CLEVELAND 23, OHIO 
REdwood 2.7444 

SOJTHERN MICHIGAN 
NORTHWESTERN OHIO 

ELECTRO SALES ASSOCIATES 
36500 WEIDEMAN ROAD 
MT. CLEMENS, MICHIGAN 
HOward 8-2461 

OKLAHOMA 
TEXAS 
KANSAS 
MISSOURI 

TEX.O.KOMA SALES COMPANY 
P. 0. BOX 747 
GRAND PRAIRIE, TEXAS 
ANdrew 2-0866 

WASHINGTON 
SAMUEL N. STROUM COMPANY 
1612 BROADWAY 
SEATTLE. WASHINGTON 
EAsf 3.6117 

OREGON 
SAMUEL N. STROUM COMPANY 
6224 EAST BURNSIDE 
PORTLAND, OREGON 
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Ramt&ta.... 
"SOLAR" BLIND MULTIPLIER PHOTOT BES 

from 

PHOTOSENSITIVE DEVICES DEPARTMENT 

Several photocathodes have been designed to fill 
the need for high ultraviolet response to the 
presence of white light and are now available 
in a series of multiplier phototubes. 

HIGH RESOLUTION CATHODE-RAY TUBES 

from 

CATHODE-RAY TUBE ENGINEERING DEPARTMENT 
A family of cathode-ray tubes, practical to operate, 
low in price and consistently able to produce a spot 
size of less than .001" are now available 
in 3-, 5- and 7-inch diameter tubes. 

RUGGEDIZED DIRECT VIEW STORAGE TUBE 

from 

STORAGE TUBE ENGINEERING DEPARTMENT 
A compact, 4-inch direct view storage tube 

specifically ruggedized for military applications 
and designed for maximum storage time 
is ready for new equipment design. 

ULTRA-FINE GRAIN SCREEN 

from 

PHOSPHOR RESEARCH AND DEVELOPMENT ENGINEERING 
An extremely fine grain phosphor screen capable 
of resolving a .001" spot with minimum conical dispersion 
and electrically stable has been created to take 
advantage of new Du Mont electron gun design. 

...These are just a few of many new Du Mont developments. 
Tell us your specific tube requirements... 

DU MONT precise PHOTOELECTRONICS 
INDUSTRIAL TUBE SALES, ALLEN B. DU MONT LABORATORIES, INC., 750 Bloomfield Ave., Clifton, New Jersey, U.S.A. 



— 08 o 
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D-C HYSTERESIS LOOPS 

ARMCO 48 NI 
6 Mil, Thick 

TYPICAL QUALITY 
Tests Mode on Epstein Samples 

Amnestied Alter Shearing 
Flux Parallel to Rolling Direction 

Negligible Joint Weds 
Assumed Density 8.25 gram per co on 

Carve Na. 5817 
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MAGNETIZING FORCE—Oersteds 

10 » too 200 403 

INDUCTION—Gausses 

New steels are 
born at 
Armco 

PERMEABILITY 
A, Low Induchons 

ARMCO 48 Ni 
6 Mils Thick 

TYPICAL QUALITY 
Tests Made on Epstein Samples 

Annealed Alter Shearing 
Flux Parallel la Rolling Direction 

Negligible Joint Effects 
Assumed Density 8.25 grams per la on 

Curve Na. 5818 

1.000 4.303 "» 10.000 

Where You Need High Permeability at Low Inductions 
You Can Boost Performance With Armco 48 Ni 

For high quality audio and instrument transformers, spe-
cialty motors, generators, and electronic equipment where 
high permeability is a must, Armco 48 Ni provides this 
performance-improN ing combination of advantages: 

Very High Permeability at low and moderate induc-
tions. Its initial permeability is approximately twice that 
of the oriented silicon steels. ' 

Low Hysteresis Loss is assured by precise control of 
processing. An exceptionally high Figure of Merit, Q, 
makes Armco 48 Ni especially suitable for communications 
equipment. 

Extremely Low Coercive Force enables you to min-
imize core losses for a wide range of frequencies. In the 
low and moderate range, 110 for 48 Ni is only 10 to 30% 
of that for silicon steel. 

Armco's special nickel-iron magnetic alloy, 48 Ni, is 
produced in thicknesses of 14, 10, 6, 4, and 2 mils, proc-
essed for either wound cores or stamped laminations. With 

it you can cut down on core size and weight, as well as 
reduce the energy losses of your products. 

For useful design data on Armco 48 Ni and Armco 48 
Orthonik, a square-loop nickel-iron magnetic alloy, just 
fill out and mail the coupon. 

ARMCO STEEL CORPORATION 
1489 Curtis Street, Middletown, Ohio 

Send me a copy of your design manual. "Armco Nickel-Iron 
Magnetic Alloys." 

Name. 

Company 

Street 

City  

ARMCO STEEL 
Armco Division • Sheffield Division • The National Supply Company • Armco Drainage & Metal Products, 
Inc. • The Armco International Corporation • Union Wire Rope Corporation • Southwest Steel Products 
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Deutsch Miniature 
Connectors with 
completely reliable 
"Snap-In Contacts" 

• CRIMP-TYPE TERMINATIONS 

• HI-TEMP SILICONE INSERTS 

• ENVIRONMENTAL TO 30 PSI 

*SIMPLE, FOOL-PROOF TOOLS 

Available in a wide range of shell-sizes with 
either pin or socket arrangements - all of 
them interchangeable with existing Deutsch 
DM5000 and DM9000 series miniature con-
nectors. "DS" series plugs have the exclusive 
Deutsch designed and developed ball-lock 
coupling-ring ... just push-in to connect; pull-
back to disconnect. 

For complete information, see your Deutsch 
representative or write for data file 3A. 

...see them demonstrated at the IRE Show-Booth 3907 

The Deutsch Company 

7000 Avalon Blvd., Los Angeles 3, Calif 
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International 

Electronic Sources 
REGULARLY REVIEWED 

Up-to-the-minute abstracts of articles appearing in 

the leading foreign electronic engineering journals 

ANTENNAS. PROPAGATION 

Propagation of Very High Frequencies on 
Rough Surfaces, R. Schuenemann. "Hoch-
freq." May 1958. 3 pp. Discussed are multiple 
reflections and refractions as well as fading 
due to irregular propagation. (Germany.) 

The Radiation Pattern of a Delta Antenna 
with Major Vertical Loop, W. Knappe. "Freq." 
Aug. 1958. 6 pp. In order to study the iono-
sphere, one needs a broad band antenna with 
a vertical directivity. The radiation pattern 
of a delta antenna is similar in bandwidth 
directivity to vertical rhombic antennas. The 
cost of a delta antenna is only half that of a 
rhombic. A detailed analysis of delta antennas 
is provided. (Germany.) 

Band Width and Gain of Short Antenna (h 
X/10), H. E. Froeling. "Freq." Sept. 1968. 12 
pp. The author derives at equations which de-
fine the band width as well as the impedances 
of short antennas. The band width of a short 
antenna can only be increased when the ver-
tical part of the antenna is increased, as well 
as the top capacity to a boundary condition 
and coinciding with the impedance. Numerous 
examples are given. (Germany.) 

me* 
AUDIO 

Theory of Cardioid Microphones, I. P. Valk& 
"Hochfreq." May 1958. 3 pp. After a brief 
summary of pressure and gradient micro-
phones the author discusses the cardioid micro-
phone which can be visualized as a 3-ter-
minal network with 3 mechanical, respectively 
acoustical impedances. The cardioid-like char-
acteristics and linear frequency response point 
out certain relations between the various im-
pedances which hold through for any type of 
construction. (Germany.) 

A Gradient Telephone Set for Conference 
Calls, C. Smetana. "Hochfreq." May 1958. 7 
pp. To enable conference calls by use of 
microphones and loudspeaker, a gradient mi-
crophone with associated amplifiers is re-
quired. The author discusses construction and 
characteristics of the microphone and the 
remaining systems. (Germany.) 

CIRCUITS 

A Multiple-Branch System for Shunt Selec-
tion with Controlled Coupling, M. E. Gert-
senshtein, A. M. Pokras, L. G. Solovei. "Ra-
diotek." Jan. 1969. 6 pp. A simple method is 
given for designing a branching network for 
parallel selection. The method permits prac-
tical designs to •be based on computed data 
without any complex experimental procedure. 
The method is used to design a simple wave-
guide branching system for shunt selection 
with an input traveling-wave ratio of 0.95 
in the center of the band. (U.S.S.R.) 

Controlling the Duration of the Output Pulse 
from a Blocking Oscillator, B. S. Danilov. 
"Radiotek." Jan. 1959. 9 pp. The paper ana-
lyzes the processes which occur in a system 
consisting of two coupled blocking oscillators. 
It is shown that in such a system it is possi-
ble to achieve control of the generated pulse 
duration. (U.S.S.R.) 

On Selective RC Amplifiers, O. G. Kozina, 
A. A. Frantsuzov. "Radiotek." Jan. 1969. 8 
pp. The paper studies the behavior of a 
selective amplifier with a double Tee bridge 
in its feedback circuit for small variations 
of the bridge parameters. In particular, the 
effect of these variations on self-excitation 
is studied. A new feedback circuit is given. 
The computation of the circuit is analyzed, 
and the results are experimentally verified. 
(U.S.S.R.) 

A Voltage Controlled Continuously Variable 
Low-Pass Filter, A. J. Seyler. "El. Eng." 
Jan. 1959. 8 pp. A continuously variable low-
pass filter is described which has been de-
signed and constructed by using the time 
series method and delay line techniques. 
(England.) 

Analysis and Synthesis of Some Discrete Con-
tactless Circuits, B. I. Rameev and Yu. A. 
Schreider. "Avto i Tel." Jan. 1969. 9 pp. 
Labeling schemes based on diode logical cir-
cuits used in the computer Strela are con-
sidered. Algebraic analysis and synthesis of 
the schemes mentioned are treated. Some ways 
of simplifying the said schemes are proposed. 
(U.S.S.R.) 

Transient Processes in Magnetic Circuits of 
Electromagnetic Clutches, G. M. Fliedlider. 
"Avto i Tel." Jan. 1958. 14 pp. An engineer-
ing analysis method for transient processes 
in magnetic circuits of electromagnetic 
clutches is recommended. The magnetic cir-
cuit consists of some solid parts, the influence 
of eddy currents is being taken into considera-
tion. The equations of these processes are 
analyzed; calculation formulae and an exam-
ple of analysis are given and compared with 
experimental data. The influence of eddy cur-
rents on the anchor movement is defined. 
(U.S.S.R.) 

The Impulse Function in the Theory of Linear 
AC Networks, V. Dolezal. "Hochfreq." May 
1958. 6 pp. A theory is expounded which 

AUSTRALIA 

AWA Tech. Rev. AWA Technical Review 
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 & Elec-

tronics 
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 Radioelectricite 
Bull. Fr. El. Bulletin de la Societe Fran-

raise de,, 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 Prog. AEG Progress 
Arc. El Uber. Archly der Elektrischen Ilber-

tragung 
El Rand. Electronische Rundschau 
Freq. Frequenz 
Hochfreq. Hochfrequenz-technik und Electro-

akustik 
NTF. Nachrichtentechnische Fa.chberichte 
Nach. Z. Nachrichtentechnische Zeitschrift 
Rundfunk. RundfunktechnLsche Mittellungen 
Vat. Tech. Vakuum-Technik 

POLAND 

Arch. Auto. i Tel. Archiwum Automatyki i 
Telemechaniki 

Prate ITR. Prate Instytutu Tele-I Radiotech-
nicznego 

Roz. Elek. Rozprawv Eiectrotechniczne 

USSR 

Avto. i Tel. Avtomatika I Telemakhanika 
Radio. Radio 
R ad iotek. Radlotekhnlka 
Rad. i Elek. Radiotekhnika 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 & 66th Sts. 
Philadelphia 39, Pa. 
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WHITE ALICE 
WiSTE. flEMIC IHOro 

DEW LINE 

POLE VAULT s. AIR FORCE 

TEXAS TOWERS 

EIMAC KLYSTRONS performance proved 

in original Tropo-Scatter systems 

Eimac klysirons are used in nearly every major military and 
commercial tropo-scatter system in the world. The list is impres-
sive: Pole Vault, Texas Towers, Dew Line, White Alice, SAGE, 
NATO, Flor:da-Cuba TV, and numerous commercial networks. 
They have been selected for systems from Norway to North 
Africa, from the Arctic Circle to the Andes, from the United 
States to the Far East. 

In most of these systems Eimac klystrons are used exclusively. 
The reason is simple: Eimac-pioneered external-cavity klystrons 
make it possible to generate high power at ultra-high frequen-
cies simply, reliably and at low cost. With the Eimac external-
cavity system, tuning cavities, couplers and magnetic circuitry 
are all external to and separate from the tube. This permits ex-

010 

ceptionally wide tuning range and simplifies equipment design. 
Cost is lowered because this external circuitry is a permanent 
part of the transmitter and is not repurchased when tubes are 
replaced. 

The reliability of these high-performance devices is excep-
tional. Some of the original Eimac klystrons installed in Project 
Pole Vault—the first major tropo-scatter network ever estab-
lished—are still going strong with more than 25,000 hours of air 
time logged to their credit. 

Eimac manufactures a complete line of amplifier and pulse 
klystrons covering the most important areas of the UHF spec-
trum. Write our Application Engineering Department for specific 
information. 

EITEL-McCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 

Seeliele Útde with ceramic tubes that can take it 

Cable address 
EIMAC 

San Carlos 

132 Circle 310 on Inquiry Card, page 123 ELECTRONIC INDUSTRIES • March 1959 



International ELECTRONIC SOURCES 

deals with problems of linear networks ex-
cited by the pulses. The calculations only 
use classical mathematical methods. (Ger-
many., 

Properties of Mathieu-Function and Similar 
Functions Demonstrated on Feedback Mixers, 
H. Jungfer. "Freq." June 1958. 10 pp.; 
.1(1;y 1958, 6 pp. If the frequency is fed back 
to the mixer by a low pass filter, one achieves 
a frequency division of 2:1. The behavior of 
this circuit, including damping, can be cal-
culated with the Neissner, respectively Mathieu 
differential equation. The theoretical values 
correspond very closely with the experimen-
tally determined values. (Germany.) 

Design of a Low Noise Level First Stage fur 
a Low Frequency Amplifier Using the Tran-
sistor OC603, J. Schubert. "Freq." Sept. 1958. 
9 pp. Discussed in great detail is the design 
of a low frequency transistor amplifier and 
the determination of optimum conditions as to 
noise and amplification factor. Comparison is 
made with electron tube preamplifiers. (Ger-
many. ( 

Band-Pass Amplifiers, Their Synthesis and 
Gain-Bandwidth Factor. F. S. Attya. "Arc. 
El. Uber." June 1958. 14 pp. The paper in-
vestigates synchronous, staggered-tuned, sin-
gle-tuned, quasi-Tchebysheff staggered-tuned, 
maximal fiat damped staggered-tuned, etc., 
amplifiers. (Germany. 

A Transistor Amplifier with High Input Im-
pedance and Low Noise Figure, A. E. Bach-
mann. "Arc. El. Uber." July 1958.1 pp. The 
"Darlim,ton" circuit of two transistors pre-
vents the property that the minimum noise 
I;gure appears for high values of the source 
impedance. The circuit consists of two de 
coupled transistors and performs like a sin-
gle transistor having a very high current gain 
and high input impedance. (Germany.1 

The Use of Non-Euclidian Geometry in the 
Network Theory. E. F. Bolinder. "Arc. El. 
Uber." Aug. 195b. 4 pp. A survey is pre-
sented in network theory. An attempt is 
made to correlate the isolated applications 
found in the literature. Impedance trans-
formations are set in correspondence, non-
Eucledian transformations in the Poincaré 
and Cayley-Klein model of two- and three-
dimensional hyperbolic space. (Germany.' 

COMMUNICATIONS 

Remote Control Equipment For Telecommuni-
cation Systems, The Transmission Of The Sig-
nals and Supervision, G. Pietrzik, "Nach. Z." 
Dec. 1958. 5 pgs. In the equipment described 
here the pulses for remote control are trans-
mitted either as 50 cis AC pulses over two-
wire lines without repeaters or as voice-fre-
quency (2900 c/sl pulses over low-frequency 
lines, carrier-frequency channels or micro-
wave link order-wire channels when equipped 
with repeaters. (Germany.) 

Retrospect On Telephone Communication Over 
The Germany Coaxial Cable Network, W. 
Hoffmann and K. Witt. "Nach. Z." Dec. 1958. 
7 M. The paper is a report of telephone 
communication over coaxial pairs in the Ger-
man trunk cable network during the period 
from 1936 to 1958. (Germany.) 

Magneto-Ionic Fading In Pulsed Radio Waves 
Reflected At Vertical Incidence From The Iono-
sphere, C. Abhirama Reddy, et. al. "J. HIRE." 
Nov. 1958. 7 pp. The results of a fairly exten-
sive study of magneto-ionic fading in pulsed 
radio waves vertically reflected from the F2-
region of the ionosphere are presented. Phase 
paths of the two interfering magneto-ionic 
components are calculated on the basis of ray 
theory assuming a parabolic distribution of 
ionization in the F2-region. The calculated 
frequencies of fading are found to agree 

fairly well with the observed values. (En-
gland.) 

Pulse Multifrequency Telemetering Device. 
F. A. Katkov. "Avto i Tel." Jan. 1959. 8 pp. 
The paper deals with using pulse disturbances 
electromechanic vibrators to form frequency 
signals in mu'tifrequency telemetering and 
telesignalization devices. Various circuits of 
telemetering and telesignalization devices for 
objects distributed ¡don?: the general comnnini-
cation channel are proposed. (U.S.S.R.( 

Certain Problems of "Inclined-Return" Iono-
spheric Probing, B. I. Osetrov. "Radiotek." 
Jan. 1959. 8 pp. Method is analyzed for per-
forming inclined-return probing of the iono-
sphere on the basis of experimental studies. 
The paper points out the significance of the 
method with respect to increasing the stabil-
ity of short-wave radio-communication and 
radio-broadcast stability. A brief analysis is 
made of the use of inclined-return probing 
for studying inhomogeneities in the iono-
sphere. (U.S.S.R.) 

On the Theory of Frequency Modulation, R. P. 
Poilov. "Radiotek." Jan. 1959. 10 pp. The 
paper analyzes the theory governing a react-
ance-tube modulator which is designed for a 
wide-band frequency-rocking oscillator. Sim-
ple formulas are derived for computin7 the 
circuit elements. An equation is derived for 
the modulation characteristic, and a computa-
tion example is given. The validity of the 
computations is verified experimentally. 
(U.S.S.R.) 

The Influence of Unsymmetric RF Stages on 
Communication Channels Using Amplitude 
Modulation, R. Hofer. "Arc. El. Uber." Sept. 
1958. 13 pp. A mathematical method is de-
veloped that allows an approximation of the 
side band currents with an unsymmetrical 
amplitude versus frequency function of RF-
amplifiers stages which have an amplitude-de-
pendent source impedance. (Germany.) 

Computing Nonlinear Distortion and the 
Dynamic Range for a Panoramic Radio Re-
ceiver, M. I. Svetlov. "Radiotek." Jan. 1959. 
11 pp. The paper analyzes the nonlinear dis-
tortion which occurs in the wide-band stages 
of a panoramic receiver channel. It is shown 
that special types of cross-modulation distor-
tion are the most dangerous. The correspond-
ing computation formulas are derived, and 
methods are suggested for combating this 
type of distortion. A formula is derived for 
determining the dynamic range of the wide-
band stages and of the receiver as a whole. 
( U.S.S.R.) 

Considerations About the Theory of Multiple 
Lines, W. Oehrl, et al. "Arc. El. Uber." 
June 1958. 6 pp. The relationship between 
inductance and capacitance coefficients of 
multiple lines permits orthogonal transforma-
tion of a set of n intercoupled lines into a 
set of n equivalent lines. An example of the 
application is given for the case of two coupled 
lines. (Germany.) 

Basic Theorems of the Information Theory 
Applicable te the Communication Technique, 
H. Wolter. "Are. El. Uber." Aug. 1958. 11 
pp. The paper brings into evidence an am-
biguity in the proof of the sampling theorem 
and certain experimental inconsistencies con-
cerning the expansion theory. It is further 
proven that sharply defined f requency limits 
would be contradictory to Maxwell's equa-
tions, and to the causality principle. (Ger-
many.) 

Distribution of the Delay Time in Teleprinter 
Exchanges, H. Stoermer. "Arc. El. Uber." 
Aug. 1958. 8 pp. The delays encountered in 
teleprinter exchanges differ from those in 
telephone communication due to the storage 
capacity of the perforated paper tape. By 
reference of a small model the paper shows 
how to modify the conventional delay theory 
and applying it to the planning of teleprinter 
exchanges. For the purpose of the investigation 
it is assumed that all messages have the same 
lengths. (Germany.) 

COMPONENTS 

Concerning Design of Frequency Contact 
Transformer to Control an Asynchronous 
Motor. N. V. Meerov, et al. "Avto i Tel." 
Jan. 1959. 9 pp. The paper shows possibility 
and expediency of using a contact mechanic 
rectifier to design a frequency transformer 
and to control speed of an a-c motor. Main 
features of a current transformer operating 
in invertory regime are ascertained and some 
ways to solve the commutation problem are 
proposed. 

The Life of Ballasts for Gas-Discharge Lamps, 
Il Capacitors, T. Hehenkamp. "Phil. Tech." 
8 Dec. 1958. 8 pp. A life test is discussed 
in which capacitors are loaded under 1.5 x 
to twice the normal field strength at periodi-
cally varying temperatures. (Netherlands, in 
English.) 

Physics and Techniques of Electro-Mechanical 
Filters, W. Poschenrieder. "Freq." Aug. 1958. 
9 pp. Initially, the theory of filters is dis-
cussed. It is followed by the theory of 
mechanical filters. The design of a torsion 
filter is detailed. (Germany.) 

The Sluggishness of Germanium Diodes and its 
Influence in Rectifier and Limiting Circuits, 
W. Heinlein. "Freq." May 1958. 5 pp; June 
1958. 8 pp. Experimental means are provided 
to determine the dynamic characteristics of 
germanium diodes. The limitations of ger-
manium diodes for rectifiers and limiting 
circuits are discussed. (Germany.1 

The Flux Resetting Magnetic Amplifier, J. 
Sherlock. "El. Energy." Jan. 1959. 9 pp. 
This article gives an account o; the progress 
in this field using a particular type of ampli-
fier. (England.) 

Features of Ferrite U Cores for Horizontal 
Output Transformers, R. Felker and E. E. 
Huckling. "El. Rund." Jan. 1959. 6 pp. 
After a brief sketch of the operating condi-
tions in which one uses ferrite U cores in 
horizontal transformers for TV receivers, and 
a summary of the important magnetic prop-
erties, measurement results arm given for the 
behaviour of German and other ferrites in 
respect of permeability and loss variation over 
a temperature range. The results are dis-
cussed in relation to ferrite characteristics. 
and proposals made for uniform quality stand-
ards. (Germany.) 

Improving the Performance of Small Electro-
dynamic Vibration Generators, I. M. Steel. 
"El. Energy." Jan. 1959. 6 pp. (England.) 

Transformer Leakage Field Analysis by Elec-
trolytic Tank Analogue. P. H. G. Allen. "El. 
Energy." Jan. 1959. 5 pp. The application 
of the electrolytic tank analogue to plotting 
magnetic fields, having circular symmetry is 
described. Taking the transformer reactance 
field as an example, the direct analogue is 
derived for a very elementary system. When 
this is represented in "orthogonal" terms, the 
analogue can be extended to include arbitrary 
systems of any configuration. Practical de-
tails include methods of current supply and 
potential measurement as well as of model 
construction. The computation of reactance 
and flux density values from analogue meas-
urements is illustrated by a practical example. 
England.) 

COMPUTERS 
Determination of the Attenuation in a Tele-
phone Network, G. Breitschneider. "Freq." 
Aug. 1958. 5 pp. The author describes a 
method to determine the attenuation in a 
random-connected system. He suggests the 
use of electronic computers to determine the 
system limits. (Germany.) 
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In Thermistors, the key name is KEYSTONE ... 

  20 YEARS OF 
  efeete, THERMISTOR* 

RESEARCH and PRODUCTION 

CARBON COMPANY 
ST. MARYS, PA. 

Within the brief span of two decades, Keystone 
Carbon Company pioneered the development 
and commercial introduction of *negative tem-
perature coefficient resistance thermistors, and 
has become the principal supplier of these 
remarkable units to American industry, in the 
widest variety of forms. 

It is an historic fact that the first thermistor 
shipment from Keystone, totalling 5000 units, 
occurred early in 1941 after three years of 
laboratory and pilot work. These units were 
for bomber intervalometers—a temperature 
compensation application. Later that year, 
125,000 thermistors were supplied as sensing 
units for tank engine water temperatures—and 
the production flood began. 

Since then, Keystone Thermistors have been 
supplied to the great names in American manu-
facturing for many measurement, control, and 
temperature compensation applications, includ-
ing such uses as automobile temperature 
gauges, in meat probes for modern ovens, 
clinical thermometers, aircraft liquid fuel level 
indicators, and surge reducers in radio and 
TV circuits. 

Today, some of the most interesting and 
promising new applications for Keystone Ther-
mistors are in the very low temperature ranges, 
where stability and workable resistance values 
as low as — 250°C are necessary. 

Let us suggest that you bring your tempera-
ture sensing and compensation problems to 
KEYSTONE—thermistor headquarters for 20 
years. Our full cooperation is always available. 

Circle 311 on Inquiry Card, page 123 



International ELECTRONIC SOURCES 
An Electronic Ratio Calculator, A. D. Boron-
hay. "El. Eng." Jan. 1969. 3 pp. In elec-
tronic computers all-electronic ratio circuits 
are seldom used due to the difficulty of find-
ing a strict analogue of a quotient. The sys-
tem described in this article is based not on 
a strict physical analogue but on an approxi-
mation valid within certain limits; the prin-
ciple being that an approximately linear rela-
tion exists between the phase-angle of the 
sum of the two signals and the amplitude 
ratio. The ratio measuring device consists of 
an adding circuit which sums the numerator 
and denominator, a phase sensitive circuit to 
provide an electrical quantity proportional to 
the sum vector and a phase sensitive con-
trolled rectifier. (England.) 

0:2D4-3) 
CONTROLS 

Linear Thyratron Control Circuits, G. G. E. 
Low. "El. Eng." Dec. 1958. 2 pp. A descrip-
tion is given of two simple circuits in which 
thyratrons are used in such a way as to pro-
vided a linear relationship between a slowly 
varying d. c. signal voltage at the grid and 
the average anode current. The anodes of the 
thyratrons are supplied from an a. c. source 
in the usual manner and clearly the circuits 
are limited to applications in which the varia-
tions in the signal voltage are slow compared 
with the frequency of the supply. (England.) 

Approximate Determination of Self-Oscillations 
in a Synchromotor Control System, D. P. 
Petelin. "Avto i Tel." Jan. 1959. 7 pp. The 
paper treats the problem of self-oscillations 
in a synchromotor control system, its non-
linear element being characterized with the 
functions 02 sin 0, (sin 0)2e0, (sin 0)21320, 
(sin 0) 21,30. (U.S.S.R.) 

Determination of Optimal Pulse Transfer 
Function of a Servosystem for a Certain Class 
of Disturbances, P. S. Matweev. "Avto i Tel." 
Jan. 1959. 12 pp. The paper deals with de-
termination of optimal pulse transfer func-
tion of a servosystein when disturbances of a 
certain class (preset harmonic and exponential 
time functions and stationary random func-
tions) are applied to its input. The connec-
tion of correlation function with Green func-
tion is used to solve the problem. Determina-
tion is illustrated with two examples. 
(U.S.S.R.) 

Self-Oscillations in a Control Single-Loop 
System Having Two Symmetric Relays, Tu 
Syui-Jan and Tei Lui-Vy. "Avto i Tel." Jan. 
1969. 14 pp. Using the method of Tsypkin 
(1) accurate periods equations are deduced to 
determine symmetric periodic regimes in a 
single-loop system having two symmetric 
relays. Supposing that relays are separated 
with harmonic filters, accurate methods yield 
the same results as approximate methods 
based on harmonic balance. (U.S.S.R.) 

On Electronic Control of Low-Power Motors, 
H. Vola. "El. Rund." Jan. 1959. 3 pp. 
Whereas previously most articles having dis-
cussed electronic control of low-power motors, 
the present work deals with simple circuits of 
low-power motor regulation. The calculations 
take into account all possible parasitic in-
fluences which can be reduced by suitable con-
trol. With the aid of a closed control loop 
these influences can be still further reduced. 
(Germany.) 

Transmitting Valves for Use in Industry, R. 
Hubner. "El. Rund." Jan. 1959. 3 pp. The 
operation of oscillator valves in industry dif-
fers in many respects from that in communica-
tion transmitters, and it is understandable 
that valve manufacturers concerned themselves 
with the development of generator valves de-
signed for the stringent demands of industry. 
Simple circuits are made possible by using 
a.c. plate operation, and a typical operation 

is calculated. The importance of choosing 
valves of robust design is emphasized. (Ger-
many.) 

Remote Control for Communication Trans-
mission Systems, G. Bischoff. "Nach. Z." 
Jan. 1959. 6 pp. Remote control equipment is 
used in communication systems on cables, 
open wires and radio links. Its use and op-
eration is explained by means of an example 
of a radio link. (Germany.) 

The Pros and Cons of Common Control Means, 
M. Hebei. "Nach. Z." Jan. 1959. 13 pp. 
The pros and cons for the use of common 
control means in telephone switching circuits 
are reported in a form which takes into con-
sideration the latest proposals and the results 
of increasing electronification. Draft pro-
posals for a system design with a "quasi-
direct control" of the switching and coupling 
means are described. The excellent trust-
worthiness of the constructional elements used 
St present is compared with new tendencies 
in the development. (Germany.) 

Modern Control Systems for Group of Lifts, 
S. T. Hunt. "El. Energy." Jan. 1959. 10 pp. 
Considerable progress has been made in re-
cent years in automatic control systems for 
banks of interconnected passenger-operated 
lifts. This article shows how the facilities 
provided by such installations have evolved 
and describes the principle of automatic traf-
fic analysis by which the operation of the 
lifts is adjusted to meet different traffic re-
quirements during the day. (England.) 

GENERAL 

On the Computation of Statistical Moments, 
K. B. Krukovskii-Sinevich. "Radiotek." Jan. 
1959. 5 pp. A formula is derived for the statis-
tical moment of k-th order for a random proc-
ess at the output of a passive linear four-
terminal network. An example is used illus-
trating the use of higher-order moments for 
computing the probability density at the out-
put of an autocorrelation receiver. (U.S.S.R.) 

Transient Performance in D-C Circuit Con-
sisting of a Thermistor and Ohmic Resistance, 
A. G. Shashkov. "Avto i Tel." Jan. 1959. 8 
pp. Transfer function and stability conditions 
of the circuit consisting of a thermistor and 
ohmic resistance are obtained. The block-dia-
grams of the circuit are drawn. The construc-
tion of the transient processes in the circuit 
is described. The generally accepted idealiza-
tion—the averaging of the thermistor tem-
perature by its resistance—is assumed as ba-
sis. (U.S.S.R.) 

Correlation between LaPlace Transformation 
and Infinite Series, J. Wetzger. "Freq." May 
1968. 5 pp. Many technical problems in the 
field of thermo-dynamics, communication, and 
others, lead to progressions and frequently 
to infinite series. In order to study the be-
havior of an infinite series one can make use 
of the correlation between these series and 
function transformations. The paper high-
lights special properties of the LaPlace in-
tegrals. (Germany.) 

LaPlace Transformation Used to Express the 
Sum of a Converting Series, O. Heymann. 
"Are. El. Uber." July 1958. 6 pp. Expansion 
of the integrand by powers of the time-
domain variable and subsequent integration 
lead to a transformed series which is asymp-
totic as a rule. Only a few terms are re-
quired to state the sum of the series with 
sufficient accuracy. (Germany.) 

Energy Balance within an Electron Beam, H. 
Rogelnik. "Arc. El. Uber." Sept. 1958. 8 pp. 
The interaction between electron beams and 
electromagnetic fields leads to an exchange of 

field energy and kinetic energy of the charged 
particles. Within the second order perturba-
tion theory of the one-dimensional electron 
beam the AC power conversion theorem be-
comes identical with CHU% power theorem 
for linear circuits. (Germany.) 

Microwave G tors with Closed Operating 
Space for Dielectric Heating of Victuals and 
Industrial Products, W. Schmidt. "El. Rund." 
Jan. 1959. 4 pp. The method of operation and 
the measuring technique of a microwave gen-
erator (magnetron) with closed operating 
space for dielectric heating of victuals and in-
dustries products having been described in the 
first and second parts of the article, the third 
and last part deals with the mechanical con-
struction of such a unit. (Germany.) 

On the Design of the Transition Region of 
Axisymmetric Magnetically Focussed Beam 
Valves, V. Bevc, et. al. "J. BIRE." Dec. 
1958. 13 pp. The: assumption of a particular 
magnetic-field variation in the transition re-
gion of an axially symmetric beam-type de-
vice (e.g., klystron, travelling-wave tube) 
leads to the solution of the equations of elec-
tron motion by means of an analogue com-
puter. To illustrate this novel method of 
solution, beam envelopes are presented for 
Brillouin flow, periodic magnetic focussing, 
and space-charge-balanced flow. By matching 
the beam envelopes with those obtained from 
the theory of the Pierce gun, dimensions are 
obtained for an electron gun that produces 
the required beam. (England.) 

A Vibrating-Head Scanner for Inspection and 
Indexing of Magnetic Recordings, J. S. Gill. 
"El. Eng." Jan. 1959. 2 pp. When it is 
necessary to read a stationary or very slowly 
moving magnetic tape a conventional play-
back system cannot be used because the output 
is proportional to speed and falls to zero 
when the tape is stationary. In this article 
a vibrating playback head is described which 
can be used for reading stationary magnetic 
recordings. The principle has been success-
fully applied to the extraction of larynx ex-
citation from recorded speech by direct visual 
interpretation of the waveform. (England.) 

The Use of Dekatrons for Pulse Distribution, 
G. H. Stearman. "El. Eng." 3 pp. Feb. 1969. 
(England.) 

MATERIALS 

A Comparison ef Wool Wax and Petroleum 
Jelly as Impregnants for Paper Capacitors, 
J. S. Dryden and R. J. Meakins. "Proc. 
AIRE." Oct. 1058. 3 pp. (Australia.) 

A Simple and Compact Arrangement for 
Measuring the B-Activity of Weak Radio-
active Samples, K. Van Duuren. "Phil. Tech." 
8 Dec. 1968. 7 pp. (Netherlands, in English.) 

MEASURE & TESTING 

Teleprinter Signal Regenerator Equipped 
With Transistors, F. Obst and F. Ohmann. 
"Nach. Z." Dec. 1958. 4 pgs. An electroriic 
signal regenerator is described, which op-
erates without vacuum or gas-filled valves 
and is equipped only with transistors. Its 
low power consumption permits an extremely 
condensed construction. The circuit on the 
basis of a counting method makes the re-
generator suitable also for higher in forma-
tion rates. (Germany.) 

Selection of Matched Components from Ran-
dom Samples, D. P. C. Thackeray. "E. & R. 
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F©w eVâni Fui 

there's a safe and dependable 
BUSS or FUSETRON Fuse 

The complete BUSS and FUSETRON 
fuse line includes: 

Single-element fuses for circuits where 
quick-blowing is needed; — or single-
element fuses for normal circuit protec-
tion; — or dual-element, slow-blowing 
fuses for circuits where harmless current 
surges occur; — or indicating fuses for 
circuits where signals must be given 
when fuses open. Fuses range in sizes 
from 1/500 amperes up — and there's 
a companion line of fuse clips, blocks 
and holders. 

359 

Each fuse electrically tested to 
assure you dependability 
Every BUSS or FUSETRON fuse is 

tested in a sensitive electronic device 
that automatically rejects any fuse not 
correctly calibrated, properly construc-
ted and right in all physical dimensions. 

You get the safest, most modern pro-
tection possible when you specify BUSS 
or FUSETRON fuses. You'll save time 
and trouble too, by using this one source 
for all your fuse needs. 

For more information, 
write for bulletin SFB. 

ISUSSMA NN MFG. DIVISION McGraw-Edison Co. 
University at Jefferson, St. Louis 7, Mo. 

Tell us your requirements and 
we'll have a fuse to match, for 
example: 

For fuses that abolish needless blows 

.. specify . . Fusetron fuses 

1/4  a 11/4 inch. 
Glass tube. 

dual-element — slow blowing type 

These fuses avoid needless blows 
from starting currents or surges. Yet 
protection is afforded against short-
circuits or continued overloads. 
Test specifications — carry 110%, open at 

135% within 1 hour. 
Voltage Amperes 

250 or less up to 2 
125 or less up to 7 
32 or less up to 30 

For Signal or Visual indicating fuses ... 

specify . . . Fusetron FNA fuses 

13/32 x 1 Y2 inch. 

Fusetron fuse with indicating pin 
which extends when fuse is blown. 
Can be used in BUSS fuseholders to 
give visual signal or, if desired, pin 
can be used to actuate a light or 
audible signal by using fuses in BUSS 
Signal fuse block. 
0 to 23 ampere sizes and 12 to 15 

ampere sizes listed as approved by 
Underwriters' Laboratories. 

Voltage Amperes 
250 or less 1/10 to 30. 

For fast acting fuses for protection of 

instruments specify BUSS AGC fuses 

1/4 x 11/4  inch. 
Glass tube. 

In sizes up to 2 ampere, for circuits 
of 250 volts or less, they provide high 
speed action necessary to protect 
sensitive instruments or delicate 
apparatus. 

Listed as approved by Underwriters' Lab-
oratories. 
Test specifications — carry 110%, open at 

135% in 1 hour or less. 1/500 to 2 ampere sizes 
also will open at 200% load in 5 seconds or less. 

BUSS fuses are made to protect,—not to blow, needlessly. 
BUSS makes a complete line of fuses for home, farm, commercial, 

electronic, automotive and industrial use. 

For high interrupting capacity fuses ... 

specify . . BUSS KTK fuses 

13/32 x 11/2 inch. 

Capable of safely interrupting 
68,000 amperes at voltages of 500 
or less, AC or DC. 
Test specifications — Carry 110%, open at 

135% in 1 hour or leas. 
Voltage 

500 or less. 

MUSTY/019TM, NAMES IN 
ELECTRICAL PROTECTION 

Amperes 
1 /1 0 to 30. 

fin011, 
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International ELECTRONIC SOURCES 

Eng." Dec. 1958. 4 pp. Some problems in com-
ponent selection are outlined, with especial 
reference to the selection of transistors from 
random samples, the selection of such samples 
from stocks, and the stocking of quantities 
which make such procedures possible. The 
methods are briefly illustrated by the example 
of a d.c. transistor amplifier. temperature and 
gain stabilized. An analogy is drawn be-
tween such procedures and those involved in 
the selection of personnel. (England.) 

A Sampling Comparator, Arieh Fishcmann-
Arbel. "El. Eng." Dec. 1958. 5 pp. A sampling 
comparator compares the instantaneous value 
of two waveforms at constant intervals of 
time. The response of the comparator de-
scribed in this article extends from d.c. to a 
practical limit of half the sampling f re-
quency. Applications of the comparator to a 
delta modulator, and to a binary quantizer 
a re given. (England.) 

Light Intensity Meters for Local and Remote 
Indication, E. F. Hasler and G. Spurr. "El. 
Eng." Dec. 1958. 7 pp. Measurement of day-
light illumination is necessary to the elec-
tricity supply industry for the prediction of 
the demand for artificial lighting. This article 
describes a method of measurement using a 
photocell as the grid leak of a block oscillator. 
Emphasis is placed on the simplicity, re-
liability and versatility of the principle. (En-
gland.) 

The Cathode-Ray Oscilloscope: A Survey, J. F. 
Golding. "Brit. C. & E." Jan. 1959. 7 pgs. 
The cathode-ray oscilloscope has evolved from 
a simple indicating device into a precision 
measuring instrument. This article briefly 
describes the evolution of the instrument and 
the functions of the more common circuits 
used. Abridge specifications of the oscillo-
scopes available on the home market, are 
given in a table. (England.) 

Methods for Computing and Eliminating Mod-
ulation Noise Which Occurs During Frequency 
Conversion, I. M. Zhlobinskii and L. G. Sodin. 
"Radiotek." Jan. 1959. 8 pp. The paper de-
rives relationships for determining the fre-
quency of the signal which produces modula-
tion noise during frequency conversion. The 
conditions for eliminating this noise are ana-
lyzed. A graphical method is presented which 
permits a simple and rapid selection of the 
intermediate frequencies for an audio or pano-
ramic radio receiver. (U.S.S.R.) 

Precision Multiplier, L. N. Fitsner. "Avto. i 
Tel." Jan. 1959. 8 pp. Precision multiplier 
with static error equal to 0.01-0.02% of output 
voltage scale and usual high-speed is con-
sidered. Low error quantity is achieved by 
combination of rough and precise systems 
blocks. (U.S.S.R.) 

The Production and Measurement of Ultra-
High Vacua, A. Venema and M. Bandringa. 
"Phil. Tech." 8 Dec. 1958. 13 pp. (Netherland., 
in English.) 

An Apparatus for Testing the Solderability of 
Wire, J. A. Ten Duis. "Phil. Tech." 8 Dec. 
1958. 4 pp. An apparatus for testing the 
solderability of wire has been developed and 
has now been in use for some years. An 
globule of solder is split in two by the wire 
under test, which has first been dipped in the 
flux. After some time, varying from 0.1 sec 
to more than 30 sec, the two halves flow 
abruptly together over the wire. This time is 
taken as a measure of the solderability of the 
wire. The apparatus has also been used for 
investigations into the influence of the com-
position and quantity of the solder, of the 
soldering temperature, of the composition of 
the flux and of the surface condition of the 
wire. These investigations were concerned in 
particular with the dip-soldering process em-
ployed for printed wiring. (Netherlands, in 
English.) 

Noise Measurements, E. Luebcke. "Freq." 
Jul. 1958. 5 pp. The article classifies the various 
noise sources in the frequency spectrum up 

to 12,800 cycles. Level of noise is measured at 
various frequencies. (Germany.) 

A Precise Capacity Goniometer. G. Ziehm. 
"Freq." Sep. 1958. 7 pp. To achieve accurate 
directional indications the coupling capacity 
between rotor and starter of ultra-high fre-
quency goniometer must be sinusoidal as to 
angle of rotation. The conditions to achieve 
this are analyzed. (Germany.) 

Measurements of Quadripole Parameters and 
Material Constants with the Aid of Logarith-
mic Transmission Line Charts, K. Jost and G. 
Schiefer. "Arc. El Uber." Jul. 1958. 6 pp. 
The numerical evaluation of the quadripole 
parameters and the material constants is 
greatly simplified by the adoption of a loz-
arithmic transmission line chart. The method 
is outlined in detail. (Germany.) 

On the State of Oscilloscope Technique, G. 
Heindl. "El. Rund." Jan. 1959. 3 pp. Whereas 
the amplifier circuits including delay net-
works, time-deflection circuits, and triggering 
having been described in the first and sec-
ond parts of the article, the present third and 
last part considers the technique of cathode-
ray tubes and their high voltage power sup-
ply, the power supply unit and the feature 
of modern oscilloscopes. (Germany.) 

A Demonstration Oscilloscope, W. Auer and 
F. Unger. "El. Rond." Jan. 1959. 2 pp. An 
oscilloscope with a 21" TV picture tube for 
demonstration purposes is described. Up to 
four processes can be displayed simultaneously 
with the help of an electronic switch, each 
input having independent height, brightness, 
x shift control, and time marker pips. Fre-
quency range is 2 c/s to 25 kc/s with full 
utilization of screen height. (Germany.) 

Continuous Measurements of the Capacity in 
Coaxial Cables During Their Manufacture. 
D. Wolff. "Nach. Z." Jan. 1959. 4 pp. Known 
measurement methods for tests during the 
manufacture of coaxial cables with solid di-
electrics are briefly described. On the basis 
of these methods, a novel method for continu-
ous measurements of the capacity in coaxial 
cables by means of a water jacket as a test 
electrode, uses an electronic "impedance trans-
former" for an accurate limitation of the 
test length of the water electrode. The equiva-
lent electric circuit for this test tube is given 
and is used for the design of the impedance 
transformer. The stability of multistage im-
pedance transformers is briefly discussed. 
(Germany.) 

A Teleprinter Distortion Recorder, R. Lutz. 
"Nach. Z." Jan. 1959. 3 pp. Recording equip-
ment for the measurement of distortions in 
teleprinter signals is described. This equip-
ment records on paper the distortions in the 
form of sequences. (Germany.) 

Reciprocity in Radio-Frequency Measurements. 
G. D. Monteath. "E. & R. Eng." 3 pp. Jan. 
1959. It is well known that the reciprocal 
theorem permits the interchange of source 
and detector in certain measurements. This 
article draws attention to advantages to be 
gained by making an appropriate choice. The 
interchange of source and detector in stand-
ing-wave measurement, a possibility which 
appears to have been overlooked, is shown to 
he permissible, and applications are discussed. 
(England.) 

High-Q Echo Boxes, A. Cunliffe. "E. & R. 
Eng." 4 pp. Jan. 1959. The performance of 
tunable H. cylindrical echo boxes may de-
teriorate sharply when the length of the cav-
ity is approximately that for which, theoreti-
cally, another mode has the same resonant 
frequency as the operating mode. The cause 
of this effect is investigated, and the modes 
for which the effect is likely to be greatest 
are named. Cavities should be designed so 
that the frequency-length curves for these 
particular modes do not cross the frequency-
length curve for the operating mode. (Eng-
land.) 

A Microwave Frequency Standard, Part I, 
B. H. L. James and M. T. Stockford. "El. 
Eng." Jan. 1959. 6 pp. This article describes 
an equipment which produces positively iden-
tified signals for calibration purposes in the 
frequency range 7kMc/s to 20kMc/s: Both 
limits may be extended. (England.) 

RADAR, NAVIGATION 

Radio Links for the Control of Aeronautical 
Air-Ground Equipment, W. S. McGuire. "Proc. 
AIRE." Oct. 1958. 10 pp. A multichannel 
radiotelephone liuk system is described over 
which aeronautical air-ground-air transmitters 
and receivers situated in isolated areas can 
be controlled. (Australia.) 

The Statistical Properties, the Frequency Spec-
trum and the Suppression of Low Frequencies 
in Signals for Radar PPI Displays, H. Groll 
and E. Vollrath. "Nach. Z." 8 pp. Jan. 1959. 
The distribution of targets on radar PPI dis-
plays as well as a method for determining 
the number of targets is described. The rep-
resentation of frequency spectra and their re-
lationship with the signal contents is dis-
cussed with the aid of examples. A possibility 
for suppressing the low frequencies by means 
of a signal controlled carrier modulation as 
well as the resulting modified spectra are 
shown. (Germany.) 

Radar Systems with Electronic Sector Scan-
ning, D. E. N. Davies. "J. HIRE." Dec. 1958. 
5 pp. A discussion of the application to radar 
of a system of electronic sector scanning, 
recently described in relation to underwater 
acoustic echo- ra nging. ( England.) 

SEMICONDUCTORS 

A Transistor with Thyratron Characteristics 
and Related Devices, W. Von Munch. "J. 
HIRE." Nov. 1958. 8 pgs. A semi-conductor 
device with thyratron-like input characteristics 
is obtained by immersing, during the alloy 
process, a tungsten whisker into the collector 
contact of an npn-junction transistor with 
high base resistivity. Details of production 
and electrical performance are given. The 
radial voltage (lrop which is set up in the 
base layer causes a restriction of carrier 
transport to a region of small cross-section. 
( England.) 

The Complex Characteristics of a High Fre-
quency Transistor in the Frequency Range 
from 0 to 2 mc. G. Ledig. "Freq." May 1958, 
12 pp.: Jan. 1958, 13 pp. The author dis-
cusses in detail the theoretical and practical 
aspects for obtaining the characteristics. 
(Germany.) 

A Temperature-Stabilized Photo-Transistor Re-
lay Circuit, J. C. Anderson and T. Winer. "El. 
Eng." Jan. 1959. 2 pp. A junction phototransis-
tor can be used to operate a relay directly but 
the performance obtained varies widely with 
ambient temperature. In this article a circuit 
is described in which a photo-transistor and 
an ordinary junction transistor are used in 
a long-tailed pair' arrangement. In this way 
the variation in dark current with change in 
ambient temperature is much reduced, while 
high sensitivity is achieved the transient 
response is also shown to be good. (England.) 

Properties of Hook Transistors in Switching 
and Amplifying Circuits, L. M. Valiese, "J. 
HIRE." Dec. 1958. 8 pp. The circuit properties 
of hook and p-n-p-n transistor configurations 
are examined for applications to switching 
circuits and to linear amplifiers. (England.) 

Hall Effect in Semiconductor Compounds, 
M. J. O. Strutt. "E. & R. Eng." Jan. 1959. 
9 pp. (England.) 

(Continued on page 140) 
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pick the 

best pilot light 

for your application 

in seconds! 

Johnson pilot lights 
immediately available 
for original equipment 
or in-the-field replacement! 

Choose your next group of panel 
indicators from E. F. Johnson's 
"preferred" line—over 47 separate 
assemblies carefully selected from 
Johnson's standard line by many of 
the nation's top design and develop-
ment engineers. Available in a wide 
variety of types, these "preferred" 
units may be obtained from stock at 
parts distributors throughout the 
country for original equipment or 
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! 

Select the right 
pilot light...fast! 
Complete pilot light 
catalog 750a contains 
detailed specifications 
prices, and technical 
data . . . everything 
you need to select the 
best unit for your parti-
cular application. 
Write for your free 
copy of Catalog 750a 
today! 

Available types in-

clude: continuous indica-
tion neon types; models 

for high and low voltage 

incandescent bulbs; 

standard or wide angle 
glass; and lucite jewels 

in clear, red, green, am-

ber, blue, or opal. Spec. 

ais, including those 
meeting military specifi-

cations, also available 
in production quantities. 

rs...•••• , 

• 2111 Second Ave. S.W. • Waseca, Minnesota 
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YOU ARE READING THE BIGGEST 
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SINCE IT WAS ESTABLISHED AS 

ELECTRONIC INDUSTRIES IN 1942 

PAGES OF READER 
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El 

1942 1959 

This March 1959 

ELECTRONIC INDUSTRIES 

brings you— 

* MORE EDITORIAL INFORMATION 
* MORE ADVERTISING INFORMATION 

in a single, convenient, monthly package. 

CONCLUSION! You are a very important person to all of 
our editors, and of course, to the many 
companies whose advertising messages are 
addressed to you on these pages. 

ELECTRONIC 
INDUSTRIES 

Chestnut & 56th Streets 

Philadelphia 39, Pa. 

SH 8-2000 

MICA 
IS NATURALLY BEST!... 
• High Heat resistance and Dielectric Strength 
• Chemically inert — non Hygroscopic 
• Tough, Resilient — Low Space Factor 
• Readily available according to ASTM 

Specifications 
For FREE copy of ASTM Specs. (Dept. E3) 

or other information write to: 

MICA Importers Association, Inc. 
420 Lexington Ave., N. Y. 17, N. Y. 
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THE MINCOM STORY: One of a series 

Announcing the new MINCOM CV-100 

Iseven video tracks on single inch tape 

Ifrequencies from 400 cycles to 1.0 megacycle 

THE MINCOM CV-100 VIDEO BAND MAGNETIC 

RECORDER/REPRODUCER is simple in construction, 
reliable in performance, easy to maintain 

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 I megacycle 
3 db (each track). 

120 ips. 
7. 

inch. 

12 minutes using 1 mil tape. 

14 inch NARTB reels. 

0 005% (us ng 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 -ms noise. 
35 db. 

C1 volt peak-to-peak. 

93 ohms. 

2.0 volts peak-to-peak. 
93 ohms. 

117 volts single phase, 48-52 cps. 

A NEW RECORDER/REPRODUCER 
FOR THE RECOVERY OF VIDEO. RADAR 
AND COMPLEX ELECTRONIC SIGNALS 

Extreme band widths and extremely narrow pulses can 
now be recorded and reproduced with a minimum of 
distortion on MINCOM'S new magnetic tape system, 
the Model CV-100. The advanced performance of this 
new MINCOM unit includes the recovery of seven 
tracks on 1/2  inch SCOTCH Brand tape. 

Already previewed and enthusiastically received, the 
MINCOM CV-100 is currently under construction for 
many branches of the defense establishment. If your 
specific need is for the precise video and radar repro-
duction offered by the CV-100, write or call MINCOM 
for complete details. 

imucomo• 
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 

ee'> 
3M 
COMPANY 
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High Temperature Sources 

WIRES ass CABLES 

Swer 
WITH 

SIM:teem 

MAGNET WIRE 

LEAD WIRE 

MINIATURE CABLES 

JUMBO CABLES 

LACING CORDS 

TUBING 

SPECIALTY WIRE 

TEFLON TAPES 

FREE/ 
Send For 

Valuable 

NEW 64 

Page 

Catalog 

*DuPont's TFE Resin 

Fastest delivery . . . highest quality . . . opti-
mum reliability . . . these are the qualities 
that make Super-Temp's TEFLON* insulated, 
high temperature wires first choice all the 
time. Super-Temp has the right wire, cable or 
tubing, designed for specific applications, or 
can fabricate them to your particular require-
ment. 

NEED IT FAST? . . . SEE SUPER-TEMP FIRST! 

SupetetuP 
American Super-Temperature Wires, Inc. 
32 West Canal Street, Winooski, Vermont • University 2-9636 

General Sales Office: 195 Nassau St. • Princeton, N. J. • Walnut 4-4450 

Agents in principal elect rank manufacturing areas 

See us at the IRE Show—Booth 4424 

(,,,i(inued from page 137) 

, 

TELEVISION 

On Commuting Video Amplifiers with Minimum 
Lag. R. B. Gurfinkel. "Radiotek." Jan. 1959. 
3 pp. The paper studies the computation of a 
video amplifier with specified gain it, band 
width 11. and minimum lag ti from input to 
output. Computing graphs are given for the 
quantities -1f, W and ti which simplify the 
design of such amplifiers. (U.S.S.R.) 

Instruments Used for TV Transmission Mea-
surements, O. Macek. "Freq." Jul. 1968. 8 
pp. This article illustrates the German TV 
standards and instruments used to maintain 
the described tolerances. (Germany.) 

The Use of Limiters in TV Apparatus, W. 
Dillenburger. "Freq." Aug. 1958. 7 pp. After 
a brief discussion of the limitations of pick-up 
tubes the author describes the various ways of 
compensating for streaking, resulting from 
bright signals. Clamping and limiting circuits 
are the main subject. (Germany.) 

An NTSC-Color Modulator for the CCIR 
Standard, F. Jaeschke. "Arc. El. Uber." Jun. 
1958. 18 pp. Particular attention is paid to 
the problem of the conversion of the three 
monochrome signals supplied by the picture 
sender into the luminance and chrominance 
used for the coding by the NTSC system. A 
separate section of the paper deals with the 
facilities for adjusting and operating the 
modulator. Practical circuits are proposed. 
(Germany.) 

Television Intermediate-Frequency Transmit-
ters for Laboratory Use, Paul Klopf. "Rund-
funk." Dec. 1958. 12 pp. The author describes 
a television modulator for laboratory measure-
ments and tests in connection with the resid-
ual-sideband transmission system for the 625-
line CCIR standard. The author discusses, by 
means of test signals, test patterns and half-
tone picture, the transmission quality via 
the modulator and an intermediate-frequency 
standard receiver. (Germany.) 

Investigations in Connection with the Opera-
tion of Television Transmitters with Precision 
Carrier-Frequency Offset, Herbert Hord. 
"Rundfunk." Dec. 1958. 12 pp. (Germany.) 

A Contribution to the Planning and Construc-
tion of Television Outside-Broadcast and Film-
Recording Vehicles, G. Schadwinkel and H. 
Kading. "Rundfunk." Dec. 1958. 12 pp. The 
authors report about the planning and con-
struction of television outside-broadcast and 
film-recording vehicles, as developed by the 
N.W.D.R. and its successors, where they are 
at present in use. They describe the single-
vehicle system, that is to say, that whereby 
each vehicle is equipped with production and 
engineering control cubicles and apparatus 
room and is capable of carrying through a 
transmission independently. The conditions 
required of the vehicles are examined by 
means of a load diagram. (Germany.) 

A Television Waveform Generator Using Tran-
sistors, F. Rozner. "El. Eng." Jan. 1959. 4 
pp. This article describes a television wave-
form generator for use with transportable 
television broadcasting equipment. Very small 
size, weight and power consumption are 
achieved by the use of transistors and the 
complete elimination of thermionic devices 
throughout. The waveform generator uses 
digital techniques and, although this demands 
a large number of active elements, the re-
sulting performance is, to a large degree, 
independent of the characteristics of individ-
ual transistors, h.t. variations, etc., and the 
stability and precision are adequate for broad-
casting purposes. (England.) 

* * * 
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Arnold PakeTtonemner 
Cot-es ate  4S/edit* &sere/ 

(melee mete/ pulse condifions 

Here's 
technical data on 

ARNOLD 
SILECTRON 
CORES 
Bulletin Sc-107 A .1 
. . this newly-

reprinted 52-page 
bulletin contains 
design information on Arnold Tape Cores wound 
from Silectron (grain-oriented silicon steel). It 
includes data on cut C and E cores, and uncut 
toroids and rectangular shapes. Sizes range from 
a fraction of an ounce to more than a hundred 
pounds, in standard tape thicknesses of 1, 2, 4 
and 12 mils. 

Cores are listed in the order of their power. 
handling capacity, to permit easier selection to fit 
your requirements, and curves showing the effect 
of impregnation on core material properties are 
included. A valuable addition to your engineering 
files—write for your copy today. 

ADDRESS DEPT. T-93 

reTROU, Gels' 

The inset photograph above illus-
strates a special Arnold advantage: a 
10-megawatt pulse-testing installa-
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
--C" cores—supplied with a guaran-
teed minimum pulse permeability of 
300—are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 
pulses per second, at a peak flux 

density of 10,000 gausses. 
The test equipment has a variable 

range which may enable us to make 
special tests duplicating the actual 
operating conditions of the trans-
former. The pulser permits tests at 
.05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 
varying anywhere from 50 to 1000 
pulses per second. 

This is just another of Arnold's 
facilities for better service on mag-
netic materials of all description. 
• Let us supply your requirements. 
The Arnold Engineering Company, 
Main Office & Plant, Marengo, Ill. 

ARNOLD 
SPECIALISTS in MAGNETIC MATERIALS 

BRANCH OFFICES ard REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YELLO N PAGES 
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Series UPCC-SLK* 
(Knob Screw-Lock). 
Female chassis connector. 
wire solder terminals. Knob 
on male card connector•dip 
solder terminals. 

Series UPCC-FDN 
Female chassis connector. 
dip solder terminals. 

UPCC•F 

Series UPCC-M & -F 
NAS standard. 
Male card connector•dip 
solder terminals. 
Female chassis unit with 
wire-solder terminals. 

and now... 

Series UPCC-FDTP* 
Female chassis connector 
with dual row linked for use 
With AMP 53 terminals. 

Series UPCC-SLH* 
Male chassis connector-dip 
solder terminals. 
Female hooded connector-
wire solder terminals. 

acthc"demand"member has joined U.S.C. 
family of Printed Card Connectors . . . the new, dual row taper pin Series UPCC FDTP 

bringing the total of different available types to over 400. 

• Conforms to MIL-C-8384 and NAS specs. 
• Molding materials—melamine and diallyl phthalates 
• Die cast aluminum shells—aluminum hoods 
• Ideal for critical environmental conditions 
• Silver plated—gold flash contacts 
• Screw lock elements—stainless steel—double lead 

for double speed 

UPCC-M & •F units available with wire solder, turret type, 
solderless AMP 37, or dip solder terminals (1/16", 1/8", 1/4" 
boards). 

UPCC-FDTP units take AMP 53 taper pins. 

tt Wax. Wire Size   18 AWG 
Voltage Breakdown (Min.)  2500v, AC, RMS 
Insulation Resistance  over 5000 megohms 
No. of contacts  7, 11, 15, 19, 23, 32 
Current Ratings  7.5 amps 

Also custom configurations to meet your specific application 
requirements. 

"Pat. Pend. 

U.S.COMPONENTS, INC. associated with U. S. Tool 84 Mfg. Co., Inc. 
454 East 148th Street • New York 55, N. Y" • CYpress 2-6525 
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ELECTRONIC 
INDUSTRIES 

First Industry-Wide Transistor Interchangeability Guide! 

—Listing over 500 JEDEC types, with their direct replacements 

or nearest equivalents 



ONLY RAYTHEON OFFERS BOTH 

SILICON TRANSISTORS 

PNP' N 
for COMPLEMENTARY CIRCUITS 

because characteristics are so similar as to permit 

full and confident use Actual 
Size 

Specify RAYTHEON and get these 

ei
significant advantages: 

Higher, more constant beta MI Lower saturation voltage 

Low noise type available in both PNP 
and NPN 

11 II Made by the Raytheon reliable fusion 
11 alloy process which assures more constant 

characteristics over the entire tempera-
ture range 

FOR LARGE SIGNAL APPLICATIONS 
Temperature Range —65°C to +160°C 

TO-5 

0.335.' 
Ma 

Type 
I,. or Ico 

at VcB = 20 Vd, 

pA 

VC E 

max. 
volts 

HFEt 

ave. 

ri,' rc 

f -- Mc 
ohms 

kilohms 

Noise 
Figure 

db (max.) 

cob 
f = 100Kc 

ave. 
ppf 

tab 

ave. 
Kc 1—r 

0.260' 
Ma. 

2N327A 0.005 —40 15 1200 500 30 65 200 p 
il 

N 2N328A 0.005 —35 30 1400 500 30 65 300 
(3-44 

P 
.*.i 2N329A 0.005 —30 60 1500 500 30 65 400 

t'4 1̀ 
...., .Ç.-1/ 

N 2N619 0.005 50 15 2000 500 30 35 200 

,.. 
...__ 

F. 
N 

2N620 0.005 40 30 2500 500 30 35 350 

2N621 0.005 30 60 2700 500 30 35 500 
tor PNP, I —0.1mA; VcE = —0.5V; for NPN, I = 0.5mA; VcE = 1.5V 

FOR SMALL SIGNAL APPLICATIONS 

Temperature Range —65°C to +160°C 

1—  
0.260' 

TO-5 

0 335 
Type 

ho or 'co 
at VcB = 20 Vd, 

 pA 

VcE 

max. 
volts 

Ilk' 

ave. 

hie' 

max. 
ohms 

h.,* 

max. 
gmhos 

Noise* 
Figure 

db 

cch 
f = 100Kc 

ave. 
pid 

tab 

ave. 
Kc 

"FL p 2N1034 0.005 —40 15 3000 70 30 65 200 
N  2N1035 0.005 —35 30 3000 85 30 65 300 

E3-44 P 
2N1036 0.005 —30 60 3000 100 30 65 400 
2N1037 0.005 —35 30 3000 85 15 65 250 

I'71, (? 
N 2N1074 0.005 50 15 3500 70 30 35 200 
p 2N1075 0.005 40 30 3500 85 30 35. 350 

N 
2N1076 0.005 30 60 3500 100 30 35 500 

- - 2N1077 0.005 30 25 3500 85 15 35 300 

•1/. -= 5V; le = 3mA 

SEMICONDUCTOR DIVISION I NEW YORK:  589 Fifth Ave., Plaza 9-3900 

Needham Heights, Massachusetts CHICAGO: 9501 Grand Ave., Franklin Park, NAtional 5-4000 

SILICON AND GERMANIUM DIODES AND TRANSISTORS • SILICON RECTIFIERS LOS ANGELES: 5236 Santa Monica Blvd., NOrmandy 5-4221 
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ELECTRONIC INDUSTRIES' 

1959 
Transistor Interchangeability 

Chart 
Listing over 500 JEDEC types, with their direct replacements or nearest equivalents 

CONFIDENT that interchangeability of transis-
tors is an important trend that will benefit the 

entire industry, ELECTRONIC INDUSTRIES joins with 
the major transistor manufacturers in presenting this 
first comprehensive listing of transistors and their 
nearest types. 
Of the 627 transistors registered with the Joint 

Electron Device Engineering Council (now Electronic 
Industries Association), more than 500 are tabulated 
in this listing. Only those types which manufacturers 
suggested as either equivalents or "nearest types" are 
included. Where the ETA type number is missing it 
means that, in the material submitted by the manu-
facturers, no equivalent was indicated as available. 
These are listed separately at the end of the chart. 
The manufacturers who furnished this information 

point out that the data supplied is based on pub-
lished electrical specifications. Since physical di-

AMPX—Amperex 
BEN—Bendix Aviation Corp. 
BO—Bogue Electric Mfg. Co. 
CBS—CBS Hytron 
CLE—Clevite Transistor Products 
DEL—Delco Radio Division, General Motors 
Corp. 

FAIR—Fairchild Semiconductor Prods. 

AF—Audio Frequency 
Ampl—Amplifier 
CNVTR—Converter 
EIA—Electronic Industries Assoc. 

mensions may vary considerably, and manufacturing 
techniques are not identical, it should not be assumed 
that cross-referenced transistors are exact equiv-

alents. 
Included in this tabulation are the transistor num-

bers and dimension diagrams, both of which follow 

the registry of the Joint Electron Device Engineering 

Council (e.g., 2N34, Fig. 5). To this has been added 

the intended application of the transistor and any 

special "notes" that might be significant in consider-

ing replacements. For exact comparison of electrical 

characteristics, the reader is referred to the ELEC-

TRONIC INDUSTRIES' June 1958 Directory of Transistor 

Manufacturers and Types. 
The manufacturers included in this survey are 

listed below, with the abbreviation that identifies 

each throughout the listings. 

MANUFACTURERS 

GE—General Electric Co. 
GP—Germanium Products Corp. 
MAL—P. R. Mallory & Co., Inc. 
MH—Minneapolis-Honeywell Regulator Co. 

MOTR—Motorola, Inc. 
MU—Mullard, Ltd. 
PHIL—Philco Corp. 
RAY—Raytheon Manufacturing Co. 

ABBREVIATIONS 

HF—High Frequency 
IF—Intermediate Frequency 
JETC—Joint Electron Tube Council 

Osc—Oscillator 
Pt—Point Contact 

RCA—Radio Corporation of America 
SPR—Sprague Electronics Co. 

SYL—Sylvania 
TI—Texas Instruments, Inc. 
TR—Transitron Electronic Corp. 
TS—Tung-Sol 
W—Westinghouse 
WE—Western Electric Co. 

PWR—Power 
RF—Radio Frequency 
SI—Silicon 
SW—Switch 
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THERE'S A PHILCO TRANSISTOR 
FOR EACH OF YOUR CIRCUIT REQUIREMENTS 

TYPE 

2N128 

2N240 

SURFACE BARRIER TRANSISTORS (SBP) 
GAIN FREQUENCY APPLICATIONS 
hfe f max in mc 

40 60 General communications; MIL 
specifications 

30 Switching High-speed switch; controlled hole 
rates 20mc storage and saturation character-

istics; MIL specifications 
2N299 22db 110 Tuned amplifier; MIL specifications 

@ 10mc 

2N300 18 95 Video amplifier; MIL specifications 
2N344 22 50 General purpose; narrow beta 

spread (11-33) 
2N345 35 50 General purpose; similar to 2N344 

with higher beta; MIL specifications 
2N346 20 75 General purpose; like 2N344 and 

2N345 but higher frequency 
SB100 20 45 General purpose amplifier 
*Trademark PhiIca Corp. for Surface Barrier Transistor 

TYPE 
MICRO ALLOY TRANSISTORS (MAT*) 

GAIN FREQUENCY APPLICATIONS 
hFE fmax in mc 

2N393 95 60 High-speed, high-gain switch; MIL 
specifications 

2NI122 95 60 High-speed, high-voltage level 
switch 

2N1 1 22A 95 60 Higher voltage level operation 
*Trademark PhiIca Corp. for Micro Alloy Transistor 

TYPE 

2N499 

2N500 

2N501 

MICRO ALLOY DIFFUSED-BASE TRANSISTORS (MADT*) 
GAIN FREQUENCY APPLICATIONS 

fmax in mc 
320 VHF amplifier; MIL specifications 

400 VHF oscillator; MIL specifications 

10db (9, 
100mc 

22mw PO 
200mc 
hFE 
35 

35 

2N502 10db (ai, VHF amplifier; MIL specifications 
200 mc 

2N502A 10db g) 700 Rated at 100°C; MIL specifications 
200 mc 

2N503 12.5db 420 VHF amplifier 
@, wor. 

2N504 46db (9 Minimum IF amplifier; high level logic switch 
455kc 50 

2N588 14db (9; 250 General purpose RF-IF amplifier 
50mc 

'Trademark PhiIca Corp. for Micro Alloy Diffused-base Transistor 

Switching 
rates 40mc 

2N501A hFE Switching 
rates 40mc 

700 

Ultra-fast switch; typical tr 9µsec; 
t, 9µsec; tf 7µsec; MIL specifi-
cations 
Rated at 100°C; MIL specifications 

MICRO-MINIATURE TRANSISTORS 
TYPE GAIN FREQUENCY APPLICATIONS 

lite fcrb in mc 

2N207 100 2 Low level amplifier; particularly 
suited for hearing aid use; N.F.* 
15db max 

2N207A 100 2 Low level amplifier; particularly 

suited for hearing aid use; 
10db max 

2N207B 100 2 Hearing aid input stage; other 

extremely low noise applications; 
N.F.* 5db max 

2N534 150 High voltage amplifier switch 
2N535 100 2 General purpose; 85°C max tem-

perature rating; N.F.* 10db max 
2N535A 100 2 General purpose; 85°C max tem-

perature rating; N.F.* 5db max 

2N53,5B 100 2 General purpose; 85°C max tem-

perature rating; N.F.* Odb max 
2N536 hFE 2 Low level switch at pulse rates 

100 up to 150kc 
'Noise Factor at 111v reference level across 1000 ohms 

SILICON ALLOY TRANSISTORS (SAT*) 
TYPE GAIN FREQUENCY APPLICATIONS 

1118 f max 15mc 
2N495 15 General purpose; MIL specifi-

cations 
2N496 hFE fT llmc** High-speed switching; MIL speci-

10 fications 
*Trademark PhiIca Corp. for Silicon Alloy Transistor "Frequency for beto=1 

BILATERAL TRANSISTOR 
TYPE GAIN FREQUENCY APPLICATIONS 

hFE* fcch 500kc 
2N462 45 Controlled pulse response (max 
*Forward and inverse te„ and to ff 12MSeC) 

POWER TRANSISTORS 
TYPE GAIN FREQUENCY APPLICATIONS 

f,, e in kc 
2N386 33db (I Minimum High-voltage general purpose 

5w PO 7 amplifiers; relay actuators and 
power converters 

2N387 33db (a Minimum High-voltage general purpose 
5w PO 6 amplifiers; relay actuators and 

power converters 
MEDIUM FREQUENCY TRANSISTORS 

TYPE GAIN FREQUENCY APPLICATIONS 
hFE lab in mc 

2N597 70 4.5 

2N598 85 
2N599 105 

2N600 85 

2N601 105 

2N I 123 70 

TYPE 

2N670 

2N671 

2N672 

7.5 
18 

7.5 

18 

4.5 

PULSE AMPLIFIER 
GAIN FREQUENCY 
hFE 
Fife 
100 
100 fab 650kc 

f b 70Okc 

High-voltage general purpose 
amplifier and switch; TO-9 case 
500kc logic switching; TO-9 case 
Logic switching rates up to lmc; 
core driver; TO-9 case 
500kc switching; 1 watt peak 
power dissipation for 0.1 sec; 
stud mount 

High-power core driver; typical 
rise time 0.1 µsec; stud mount 
High-voltage power amplifier and 
switch; stud mount 
TRANSISTORS 

APPLICATIONS 

High peak current pulse amplifier; 
relay driver 
High power version of 2N670; 
stud mount 

20 (Sat.) 0.5 µsec max ti. High-current switching core driver; 
controlled rise, fall, and storage 
times 

2N673 20 (Sat.) 0.5 µsec max tr High power version of 2N672; 
stud mount 

MEDIUM POWER TRANSISTORS 
TYPE FREQUENCY APPLICATIONS 

1,b in mc 

2N223 0.6 Audio driver; exceptional beta 
linearity 

2N224 0.51 Audio output; exceptional beta 
linearity; available as matched 
pair (2N225) 

2N226 60 0.4 Audio output; exceptional beta 

linearity; available as matched 
pair (2N227) 

2N1124 Minimum E3-51 based high-voltage, general 
0.4 purpose industrial amplifier 

2N1125 Minimum E3-5I based high-voltage, medium 
1 frequency amplifier and switch 

2N1126 Minimum E3-51 based high-power, high-
0.4 voltage, general purpose indus-

trial amplifier; stud mount 
Minimum E3-51 based high-power, high-

voltage, medium frequency ampli-
fier and switch; stud mount 
E3-51 based audio driver 

GAIN 
hFE 
hfe 
110 
90 

Min hfe 
40 

hfe 
100 

Min hfe 
40 

2N1127 100 

2N1128 

2N 1 129 

2N I 130 

hfe 
100 
165 0.75 E3-5I based high gain transistor 

for amplifier and switching 
125 0.75 E3-51 based general purpose 

audio transistor 

PHILCO. CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

21127 NPN AF Ampl WE 2827 
SYL 
RCA 

2835 Fig. 5 
28104 Fig. 17 

21128 NPN AF Ampl WE 21128 
SIL 2835 Fig. 5 
RCA 2N104 Fig. 17 

(IA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

21156 PNP AF Ampl W 2956 
GE 
SYL 
RCA 

21157 PNP PUR Amp! W 21157 
NH 2657 

211189 Fig. 8 
2934 Fig. 5 
211109 Fig. 17 
21161 Fig. 30W 

211311 PNP AF Ampl RCA 21134 211109 Fig. 5 
21159 PNP AF Output W 2659 Fig. 30W Nigh co rrrrr SYL 21434  RAY 211466 

GE 28190 Flg. 8  
GT 6020 GE 282418 
RAY 28465 Flg. 30 GE 2N32I 
w 2N6I2 ET 61109 

211348 PNP AF Ampl RCA 2N34A 28109 2860 PNP AF Output W 2N60 Fig. 30W Hiçh current 
SYL 21134 Flg. 5 RAY 2111165 
RCA 2N109 GE 28188A Fig. e 
w 2N403 Fig. 30 GE 2N320 
RAY 28465 GI GT109 

21135 NPN AF Ampl RCA 2836 Fig. 5 2861 PNP AF Out put 8 21461 Fig. 308 High current 
IF Ampl $YL 2835 RAY 2111165 

GE 2111696 Fig. 16 GE 2NI87A Fig. 6 
2N319 AT GE GT35 

AT 61109 

2136 PNP AF Ampi CBS 21136 Fig. 6 
GE 2N191 Fig. 8 2862 PNP AF Ampl PHIL 2962 Obsolete 

GT 
28109 RCA 

M. GT20 21134 Fig. 5 SYL 21134 Fig. 5 
RCA 211109 Fig. 17 ET 

T1003 Fig. 30 w 2111103 Fig. 30 W 
RAY 28465 

PAY 2N63 21463 PNP AF Ampl 

2837 PNP AF Ampl CBS 2N37 Fig. 6 IS 2963 
GE 211190 GE 29107 Fig. 8 
GI GTI4 GI 
SYL 2N34 Fig. 5 RCA 114277 Fig. 15 

RCA 28109 Fig. 17 SYL 2N402 Fig. 15 Fig. 30 
w 28403 Fig. 30 W 

2N465 RAY RAY 2N464 

2838 PUP AF Ampl CBS 2N38 Fig. 6 2N64 PNP AF Ampl RAY 21163 
AT 6134 GE 28191 Fig. 8 

RCA 
211109 GT 

SYL 2N34 Fig. 5 RCA GT20 2N2I7 Fig. 15 

W 2N403 Fig. 30 $YL W W107 Fig. 15 
RAY 2N464 2 Fig. 30 

2138A PNP AF Ampl CBS 2N3BA 21165 PNP AF Ampi RAY 2665 
GE 2N 28192 189 Fig. 6 GE Fig. 8 
RCA 211109 Fig. 8 ET GT81 
SYL 21134 Fig. 5 RCA  211217 Fig. 15 

A 28402 Fig. 30 SYL Fig. 15 
W Wig Fig. 30 

2941 P140 AF Ampl RCA 2941 
Y1 2N402 Fig. 30 21176 PNP AF Ampl GF 2976 Fig. 8 Obsolete 

GE 2NI90 GTI4 Fig. 8 

2843 PNP AF Ampl GE 2943 Fig. 6 ET 
SYL 21134 Fig. 5 RCA W 29104 Fig. 17 
GT 2643 2N402 Fig. 30 

RCA 2N109 
w 2860 Fig. 30 2N Am 77 PNP AF pl RCA 2977 28191 Fig. 8 

GE Fig. 8 

21143A PNP AF Ampl GE 29434 Fig. 8 ET e l2 SYL 2834 Fig. 5 RAY 
W Fig. 30 

ST 2643A 2N402 

RCA 2N206 
w 2860 Fig. 30 2N78 NPN RF Ampl IF Ampl GE 2976 Fig. 16 ET 2N445 Fig. 30 

28911 PNP AF Ampl GE 2944 Fig. 8 RCA 2N139 Fig. 17 
RCA 211109 SU r8 139 61: Fig. 17 
SYL 2N34 Fig. 5 W 
GT 21144 
RAY 211464 Fig. 30 2879 PNP AF Ampl RCA 2879 Fig. 17 
W 2861 Fig. 30 2N191 W GE Fig. 8 

GT 

21144A PNP AF Ampl GE 21444A RCA gei6 Fig. 15 
SYL 2N34 Fig. 5 W 2N403 Fig. 30 

RCA 211109 
w 2N6I Fig. 308 2880 PNP AF Ampl CBS 21180 Fig. 6 

GE 211192 Fig. 8 

21165 014P AF Ampl GE 2945 Fig. 8 Obsolete GT SYL GT81 
21134 Fig. 5  

RCA 211109 2881 PNP AF Ampl GE 2681 Fig. 8 Obsolete 
Fig. 8 GT 2645 GE 211189 

RAY 26464 Fig. 30 ST GTI4 
A 211403 Fig. 30 2N82PUF AF Amp! CBS 2682 

2846 PMP AF Ampl RCA 2946 Obsolete  
ST 

GE 29190 Fig. 8 2885 PNP AF Ampl IR 2685 
RCA 211105 SYL GTI4 21134Fig. 5 

B 211402 Flg. 30 GT R GT8I CA  
FF: gg: '370 21837 PNP AF Ampl PHIL 2947 Fig. 9 W 2X 11I 

GE 211190 Fig. 8 
RCA 211105 21186 PNP AF Ampl TR 21186 

SYL 21134 ge Fig. 5 

2N48 PNP AF Ampl PHIL 2648 Fig. 9 ET 
GE 2NI89 Fig. 8 RCA 2Hi1 °01 Fg. Fi:: 370' 
RCA 2N105 w 

21149 PM, AF Ampl PHIL 2649 Fig. 9 2887 PNP AF Ampl IR 21487 
GE 211190 Fig. 8 SYL ET 2N34 Fig. 5 

RCA 211105 RCA 
A 

Fig. 
30 

2I154 PNP AF Ampl W 21154 2X40.3 
GE 211190 Fig. B 2988 PNP AF Ampl IR 2988 
SR 21134 Flg. 5 SU Fig. 5 

2N109 2N34 
RCA AT Fig. 17 G 

RCA Fig. 308 
228T11 421 00 

w 2N59 25 Fig. 20 
W Fig. 30 

2N55 1181P AF Amp' W 2955 
GE 211190 Fig. 8 21189 PNP AF Amp, IR 2N89I 
SYL 2N34 Fig. 5 AT 11120 

RCA 211109 Fig. 17 Fig. 508 RCA 21110w Fig. 20 
2N60 2N402 w w Fig. 30 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 
CIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

2N90 PNP AF Ampi TR 24490 
ST 
RCA 

0120 
211105 Flg. 20 
2444402 FIg. 30 

214944 NPN HFRF Ampl SOL 24494 Fig. 5 

GE 2NI69A Pig. 16 
GT GT948R 
RCA 211139 Fig. 17 

21194A NPN RF Ampl SOL 2N94A Fig. 5 

SW GE 2NI69A Fig. 16 
GT 67792R 
RCA 214139 fig. 17 

2996 PNP AF Ampl RCA 24496 

GE 244190 Fig. 8 
GE 29322 
GT 01114 
RCA 214206 Flg. 15 

W 2N403 Flg. 30 

24497 NPN AF Ámpl BO 24497 
GE 
ST 

Fig. 12 
211169 Flg. 16 
26444 

2N97A NPN AF Ampl BO 244974 Fig. 12 
IF Ampl GE 2NI69A Fig. 16 
SW 

21498 NPN AF Ampl BO 24498 Fig. 12 
IF Ampl GE 211169A Fig. 16 

GT 2111445 

2N99 MPH IF Ampl BO 24499 

GE 
ST 

29400 NPN IF Ampl BO 28100 

GE 
ST 

Flg. 12 
2N169A Fig. 16 
24444445 

Fig. 12 
29170 Flg. 16 
28446 

2N103 NYC AF Ampl BO 244103 Flg. 12 
IF Amp? GE 2N170 Fig. 16 

ST GT35 

214129 PNP HF Ampl PHIL 211129 Fig. 9 "Surface Barrier Type" 
2N104 PNP AP Ampl RCA 211104 Flg. 17 SOL 2142147 Fig. 275 

GE 214190 Flg. 8 GT 214603 
ST 214565 RCA 282147 
w 2141402 Flg. 30 
RAY 21444644 211130 PNP AF Ampl RAY 244130 

GE 214186 Flg. 8 
29105 PNP AF Ampl RCA 214105 Flg. 20 GE 214319 

GE 214191 Flg. 8 RCA 214105 Fig. 20 
RAY 2141465 w 2141402 Flg. 30 
ST 0181 
w 2144403 Fig. 30 2N130A PNP AF Ampl RAY 2111304 

GT GTI4 
29106 PNP AF Ampl RAY 211106 Fig. 12 w 2144402 Fig. 30 

GE 214189 Fig. 8 
W 2141402 Flg. 30 244131 PNP AF Ampl RAY 211131 
RCA 2141014 Fig. 17 GE 214167 Fig. 8 

GE 28319 
214407 PNP AF Ampl GE 2N107 Fig. 8 RCA 214105 Flg. 20 

ST GT222 w 2141402 Fig. 30 
SOL 214314 Flg. 5 

RCA 29218 Flg. 15 21113111 PNP AF Ampl RAY 2N131A 
w 211402 Fig. 30 ST 0120 
RAY CK722 w 214102 

244109 PNP AF Output RCA 2N109 Flg. 17 HIgh current 2NI32 PNP AF Ampl RAY 211132 
GE 28188 Fig. 8 GE 292441 Fig. 8 
GE 214192 Fig. 8 GE 244321 

ST 01109 RCA 244105 Fig. 20 
SOL 2N109 w 2414403 Flg. 30 
W 2141103 Flg. 30 
RAY 24414644 211132A PNP AF Ampl RAY 2NI32A 

ST GT8I 
211111 PNP AF Ampl RAY 244111 Fig. 12 w 2144403 Fig. 30 

RF Ampl GE 214135 Fig. 8 
ST 28519 214133 PNP AF Amp? RAY 211133 Low Noise 
RCA 211218 Fig. 15 GE 244486 Fig. 8 
w 2146111 RCA 211175 Fig. 17 

2NIIIA PNP IF Ampl RAY 2N111A 2NI33A PNP AF Amp? RAY 2141338 Low NO1Se 
RF Ampl GE 244435 Flg. 8 ST GT74 

RCA 214218 Flg. 15 
W 2446114 244435 PNP HF Ampl GE 211135 Flg. 8 

SOL 244139 Fig. 17 
214112 PNP RF Ampl RAY 211112 Fig. 12 ST 214520 

GE 211135 Fig. 8 RCA 244139 Fig. 17 
GE 214136 Fig. 8 w 21461 11 
GT 214520 RAY 26482 
RCA 2N2I8 Fig. 15 

214136 PNP HF Ampl GE 211136 Fig. 8 w 2N615 
SYL 211139 Fig. 17 

2N1I2A PNP IF Ampl RAY 2N1I2A GT 244520 
RCA 2N139 Fig. 17 GE 28136 Fig. 8 

RCA 244218 Flg. 15 w 241615 
2N482 W 2N615 RAY  

244137 PNP HF Ampl GE 211137 Flg. 8 
214113 PNP RF Ampl RAY 28113 Flg. 12 ST 214524 

GE 214137 Fig. 8 RCA 211140 Flg. 17 
GT 214524 RAY 2N484 
SF?. 244439 Fig. 17 W 211615 
RCA 244139 Fig. 17 
W 214617 214138 PNP AF Output RAY 211138 High Current 

GE 214192 Fig. 8 
211114 PNP RFSW. RAY 211114 Fig. 12 RCA 291106 

GE 214123 Flg. 8 SOL 294406 
GE 241137 Flg. 8 w 21161 Fig. 30W 
GT 211522 

RCA 2111 110 Flg. 17 2N138A PNP AF Output RAY 2NI38A High Current 

W 211617 GE 29187 Flg. 8 

28116 PNP AF Ampl CBS 28116 RCA 2411406 
GI GT81 SOL 261406 
RCA 244475 Elg. 17 W 2/160 Flg. 30W 
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Obsolete 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

244117 NPN AF Amp! TI 2N1I7 Fig. 12 Silicon -High Temperature 

GE 29332 
IR 2141471 
TR 244117 

29118 NPN AF Ampl 71 214118 Flg. 12 SHIcon-High Temperature 
GE 214333 
IR 214118 
IR 2944714 

211418A NPN AF Amp? 71 2141184 Silicon-High Temperature 
TR 2N1I8A 

IR 2N474 

244119 NPN AF Ampl TI 211119 Sllicon-High Temperature 
GE 214335 
TR 214119 

IR 2144479 

214120 NPN AF Ampl 71 214120 SIHCOn-High Temperature 

IR 211335 

28123 Pie RFSW GE 244123 Fig. 8 
GT 01123 
RCA 2441406 Fig. 30 
SOL 24444014 Fig. 30 
RAY 2N426 

2441211 NPN RFSW TI 214124 Flg. 12 

GE 2N293 Flg. 16 

29125 NPN RFSW 71 244125 Fig. 12 

GE 214467 Fig. 16 

214126 NPN RFSW TI 214126 Fig. 12 

GE 214167 Fig. 16 

29127 NPN RFSW Ti 211127 Flg. 12 

GE 244167 Flg. 16 

28128 PNP HF Ampl PHIL 211128 Fig. 9 "Surface Barrier Type" 
SOL 2142447 Fig. 27$ 
ST 2146014 
RCA 2112147 



NPN 
switching transistors 

PROVE MORE RELIABLE 
than PNP 

Some design engineers specify PNP switching 
transistors because they consider them inherently 
more reliable. Actually NPN transistors can give 
you superior reliability along with their well-
known higher speed. Life tests covering hundreds 
of thousands of CBS-Hytron NPN alloy-junction 
germanium switching transistors proved this 
during the past year. See graphs comparing these 
transistors with typical military-approved PNP 
transistors. 
The superiority of CBS-Hytron NPN tran-

sistors is achieved by special processing: For ex-
ample, advanced surface chemistry techniques 
seal out moisture and contamination. Precise 
control of alloying produces high back voltages. 
Thorough bake-out stabilizes gain. The result is 
reliable NPN computer-type switching transistors 
featuring fast switching . . . high voltage . . . low 
cutoff current . . . and low saturation resistance 
. . . in a welded JETEC TO-9 package. 

CBS-Hytron NPN Switching Transistors 

Type 

Minimum 
BV,„. 
(Volts) 

Dissipation 
© 25°C 

(Milliwatts) 
Minimum 

hFE ® E (Ma) 

Typical 
fab 

(Megacycles) Application 

2N356 20 100 20 100 3 Core Driver 
2N377 25 150 20 200 6 Core Driver 
2N385 25 150 20 200 6 Core Driver 
2N388 25 150 30 200 8 Core Driver 
2N438 30 100 20 50 4 Logic Circuit 
2N438A 30 150 20 50 4 Logic Circuit 
211439 30 100 30 50 8 Logic Circuit 
2N439A 30 150 30 50 8 Logic Circuit 
211440 30 100 40 50 12 Logic Circuit 
2N440A 30 150 40 50 12 Logic Circuit 

Comparative Life Tests 
NPN vs. PNP Switching Transistors. 

INITIAL 

CBS-HYTRON N P-N 

TYPICAL P-N-P 

2 4 6 

ICII0 IN PA 

500 HOURS 

10 

S-HYTRON N-P-N 

TYPICAL P-N-P 

2 
cB0 IN p 

1000 HOURS 

10 

CBS-HYTRON NPN 

TYPICAL P-N-P 

o 2 4 6 

Ic B0 IN pA 

8 10 

Operating and storage temperature, Ti = —55 to +85°C 

More reliable products through Advanced-Engineering 

CBS-HYTRON, Semiconductor Operations 

A Division of Columbia Broadcasting System, Inc. 

ELECTRONIC INDUSTRIES • March 1959 

CBS 

A comprehensive line of these reliable 
CBS-Hytron NPN high-speed switching 
transistors is available now in production 
quantities. Check the table. Order types 
you need . . . or write for Bulletin 
E-293-302 giving complete data ... today. 

semiconductors 

Sales Offices: Lowell, Mass., 900 Chelmsford St., GLenview 4-0446 • Newark, N. J., 
32 Green St., MArket 3-5832 • Miro» Park, III., 1990 N. Mannheim Rd.. 
EStebrook 9-2100 • Los Angeles, Calif., 2120 S. Garfield Ave., Raymond 3-9081 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 
EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

214139 PNP HF Amp! 

211140 PNP HFDSC 

211145 NPN IF Ampl 

2141 416 NPN Am01 

28141 NPN IF Ampl 

211148 NPN IF Ampl 

RCA 211139 

GE 
GE 
GT 
SIL 25139 

28615 
RAY 2111482 

29135 
211136 
UT 1600 

Fig. 17 
Fig. 8 
Fig. B 

Fig. 17 

RCA 25140 Fig. I7 
GE 214136 Fig. B 
GE 214137 Fig. 8 
GT 617610 
SIL 2NI40 

w 211617 
RAY 211485 

l'l 211145 214253 Flg. 12 
GE 28169 Flg. 16 
GE 214292 Fig. J6 
GT GT948R 
SU 2094A Fig. 12 
RCA 29218 Flg, 15 

TI 211146 211254 Fig. 12 
GE 214169 Fig. 16 
GE 28292 Fig. 16 
GT GT948R 
SIL 21494A Fig. 12 
RCA 29218 Flg. 15 

TI 25147 292514 Fig. 12 
GE 2111686 Fig. 16 
GE 29293 Flg. 16 
GT GT948R 
SIL 2N94A Flg, 12 
RCA 214218 Fig. 15 

T1 241140 214253 Fig. 12 
GE 211169 Fig. 16 
GE 2/1292 Fig. 16 
GT GT948R 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

211161 NPN Sy, 

28168 NPN RF Ampl 

2N168A NPN HF OSC 

211169 NPN IF Ampl 

GE r 25167 
G  

RCA 

GE 241168 
GE 
GT 
SIL 
RCA 

UT 167 
28269 Fig. 15 

Fig, 16 

Fig. 16 Obsolete 
211293 Fig. 16 
GT792R 
2N94A Flg. 12 
214139 Fig. 17 

GE 25168A Fig. 16 

SIL 2N212 Fig. 12 
SIL 2NI68A Fig. 16 
RCA 29140 Fig. 17 

GE 211169 
GT 
SIL 
RCA 

211169A NPN IF Ampl GE 251695 
SIL 
SIL 2NI69A 
RCA 

Fig. 16 
GT948R 
2N94A Fig. 12 
28139 Fig. 17 

Fig. 16 
2N94A Fig. 12 

Fig. 16 
2NI39 Fig. 17 

2NI70 NPN RF Ampl GE 241470 Fig. 16 
ST GT948R 
SU 2N94A Fig. 12 
RCA 211139 Fig. 17 

214172 NPN IF Ampl 71 211172 Flg. 12 

GE 2N168A Fig. 16 
GT GT792R 
SIL 28212 Fig. 12 
RCA 2141140 Fig. 17 

28173 PNP POR Amp! 1:s/1; 241173 Fig. 23 
25173 

CLE CTP1504 
RCA 28301 Flg. 25 
BEN 2116779 

2NI48A NPN IF Ampl 71 2N14BA 28254 Fig. 12 211174 PNP PWR Amp' DLC 25174 Fig. 23 
GE 2/1169A Fig. 16 SIL 211174 

CLE CTPI503 
211449 NPN IF Ampl T1 241169 211253 Fig. 12 BEN 286778 

GE 28169 Fig. 16 
GE 214292 Fig. 16 2N175 PNP AF Amp' RCA 2NI75 
GI GT948R RAY 

GE 
2NI49A NPN IF Amp' 71 251494 2/1254 Fig. 12 GT 

GE 211169A Fig. 16 W 

2N160 NPN IF Ampl 71 211190 214253 Fig. 12 214176 PNP PAIR Ampl SIL 211476 
GE 214169 Fig. 16 MIR 211176 
GE 2/1292 Fig. 16 RCA 
ST 0794811 BEN 

211150A NPN IF Ampl 71 2NI50A 28254 Fig. 12 
GE 291696 Fig. 16 

2N166 PNP PAR Ampl CBS 211155 Fig. 25 
SIL 2NI55 Fig. 25 
CLE 214257 Fig. 25 
RCA 2N301 Fig. 25 
BEN 211235A 

28156 PNP PAIR Ampl CBS 211196 Fig. 25 
SIL 2/1242 Fig. 25 
OIL 2Nl56 Fig. 25 
RCA 2N301 Fig. 25 

2NI68 PNP FOR Ampl CBS 25198 Fig. 25 
SIL 2142142 Fig. 25 
RCA 211301 Fig. 25 
CLE 2N268A 
BEN 2N639A 

2NI68A P4P PWR Amp! CBS 251586 Fig. 25 
SIL 211242 Fig. 25 
CLE 2N268A 
BEN 2N639A 

28160 NPN IF Amp! 80 211160 Fig. 12 Silicon 
GE 214332 Fig. 30 

211160A NPN IF Ampl BO 2NI60A Flg. 12 Silicon 
GE 214332 Flg, 30 

214161 NPN RF AmpI BO 241161 Fig. 12 Silicon 
GE 211333 Flg. 30 

2N16IA SPI. RP Ampl BO 2N16IA Fig. 12 Silicon 
GE 211333 Fig. 30 

214162 NPN RF Ampl 80 211162 Fig. 12 Silicon 
GE 2N335 Fig. 30 

2NI62A NPN OF Ampl BO 2NI62A Fig. 12 Silicon 
GE 2N335 Fig. 30 

2N163 NPN RF Ampl BO 25163 Fig. 12 Silicon 
GE 214335 Fig. 30 

2NI63A NPN RF Ampl 80 2NI63A Fig. 12 Silicon 
GE 211335 Fig. 30 

2NI64A NPN HF OSC GE 25 164w Obsolete 

GE 2NI68A Fig. 16 
UT 917920 

211166 NPN 'IF OSC GE 25165 Obsolete 
GE 214169 Fig. 16 
ST 611480 

28166 NPN RF NW GE 241166 Fig. 30 Obsolete 
GE 2NI70 Fig. 16 
ST OT229 
RCA 211218 Fig. 15 

211178 PNP POR Ampl MIR 25178 
CLE 
BEN 

Flg. 17 iCew Noise 
2141166 

214192 Fig. 8 
GT74 
2141403 Fig. 30 

Fig. 25 

2N301 Fig. 25 
214235A 

CTPII05 
2N235A 

211180 PNP AF Output CBS 2NI80 Fig. 6 High Current 
GE 214108 Fig. 8 
ST 2N565 
RCA 214109 Fig. 17 
W 2960 Fig. 30W 
RAY 2141466 

211181 PNP AF Output CBS 241101 High Current 

GE 2N188A Fig. 6 
SIL 214270 Fig. 275 
RCA 2N270 
W 21460 Flg. 30 

214182 NPN IF Ampl CBS 211182 Fig. 6 

SW GE 211167 Flg. 16 
GT 214445 Fig. 30 

RCA 28269 Fig. 15 

2NI83 NPN SW CBS 214183 Fig. 6 

GE 2NI67 Fig. 16 
GT 2N446 Flg. 30 
RCA 2N269 Fig. 15 

2144814 NPN SW CBS 241104 Flg. 6 
GE 214167 Fig. 16 
GT 281447 Flg. 30 
RCA 211269 Fig. 15 

2NI85 PNP AF Ampl TI 2NI85 Fig. 12 

GE 2N188A Fig. 8 
GT 0181 
SU 2N34 Fig. 5 
RCA 20109 Fig. 17 
W 2N6I Fig. 30W 

211186 PNP AF Output GE 241186 Fig. 8 High Current 
GT 0120 

SU 2N34 Fig. 5 
RCA 2N109 Fig. 17 
W 21161 Fig. 30 
RAY 28464 

2NI86A PNP AF Output GE 25I86A Flg. 8 High Current 
SIL 214270 Fig. 275 
RCA 29270 

W 21161 Fig. 30 

2NI87 PNP AF Output GE 20187 Fig. 8 Nigh Current 
GT GT8I 
SIL 211314 Fig. 5 
RCA 28109 Fig. 17 
W 2N6I Fig. 30 
RAY 211465 
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TUNG SOL 
GERMANIUM 

2N461 - 

MEDIUM 
POWER OUTLINE 

TO-9 

INVERTED HEADER DESIGN 
BRINGS YOU THESE BENEFITS . . . 

improved thermal properties for longer life 
superior mechanical characteristics for 
increased reliability 

MEDIUM POWER, MEDIUM FREQUENCY 

TYPE 

2N381 
2N382 
2N383 

MAXIMUM RATINGS (25° C) 

Pc 
MW 

200 
200 
200 

VCE VCB IC Ti 
volts volts ma °C 

—25 
—25 
—25 

—25 200 85 
—25 200 85 
—25 200 85 

INDUSTRIAL TYPES 
2N460 200 —45 400 100 
2N461* 200 — —45 400 100 
•Designed to meet MIUT-19500/45 

TRANSISTORS 

TYPICAL VALUES (25° C) 

Max. 
lcBo hFE 
ga 

20 
20 
20 

36 
54 
72 

f«b Ge 
mc db 

1.2 
1.5 
1.8 

31 
33 
35 

15. 25 1.2 34 
15* 50 1.2 37 

POWER, MEDIUM FREQUENCY 

MAXIMUM RATINGS (25° C; 

PC VCE VCI3 
TYPE w volts volts 

AUDIO TYPES 
2N242 15 —45 

POWER SWITCH TYPES 
2N378 50 —20 
2N379 50 
2N380 50 —30 
2N459 50 —60 

—40 

IC 
ma 

Toc 

TYPICAL VALUES (25° C) 

Max. 
ICB0 hFE fol Ge 
mc mc db 

- 2 85 1.0 50 0.4 34.0 

—40 
—80 
—60 
—105 

5 100 
5 100 
5 100 
5 100 

0.5 30 
0.5 30 
0.5 50 
0.5 30 

0.3 24.0 
0.3 28.5 
0.4 30.0 
0.3 28.5 

HIGH POWER, MEDIUM FREQUENCY 

MAXIMUM RATINGS (25° C) 

TYPE VCE 
volts 

VCB IC 
volts A 

TYPICAL VALUES .(25° C) 

Max. 
Ti Icgo hFE 
°C ma 

MILITARY TYPE 
TS 748 Designed to meet MIL-T-19500/13A dated 

8 January 1958 

INDUSTRIAL TYPES 
2N173 —50 
2N174 —70 
2 N 174A —70 
2N277 —40 
2N278 —45 
2N441 —40 
2N442 —45 
2N443 —50 

Kc 

—60 15 95 8 52 10 
—80 15 95 8 37 10 
—80 15 95 8 37 10 
—40 15 95 8 52 10 
—50 15 95 8 52 10 
—40 15 95 8 30 10 
—50 15 95 8 30 10 
—60 15 95 8 30 1.0 

TYPE 

MEDIUM POWER, HIGH FREQUENCY 

MAXIMUM RATINGS (25° C) 

Pc 
mw 

COMPUTER TYPES 

2N404* 
2N425 
2N426 
2N427 
2N4281 

2N578 
2N579 
2N580 
2N581 
2N582 

VCE VCB 
VOItS yes 

120 —24 
120 —20 
120 
120 
120 

120 
120 
120 
120 
120 

—18 

—25 
—30 
—30 

—15 —30 
—12 —30 

—14 —20 
—20 
—20 

—14 —18 
—25 

—14 
—14 

—14 

GENERAL PURPOSE TYPES 

2N413 
2N414 
2N416 
2N417 

120 
120 
120 
120 

—18 —30 
—30 

—12 —30 
—10 —30 

—15 

IC TI 
ma 'C 

100 
400 
400 
400 
400 

400 
400 
400 
100 
100 

200 
200 
200 
200 

`Designed to meet MIL-T-19500/20 
'1 Designed to meet MIL-T-19500/44 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 

HIGH 
POWER OUTLINE 

12 
4 
6 
11 
17 

5 
8 
15 
8 
18 

2.5 
5 

10 
20 

Exclusive Tung-Sol Cold Weld Seal! 

TYPICAL VALUES (25° C; 

Max. 
IC130 hFE fo,b Go 

mc db 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 

30 
30 
40 
55 
80 

15 
30 
45 
30 
60 

30 
60 
80 
140 

POWER 
OUTLINE 

TO-3 

All Tung-Sol Power and High Fewer transistors are 
sealed by advanced cold weld process for three-way 
quality boost . 

True hermetic, copper-to-copper seal improves tran-
sistor thermal characteristics. 
Elimination of heat-damage, neat-caused moisture 
and "splash" increase overall reliability. 
Vacuum-tight, moisture-proof cold-weld seal lasts 
even through "breathing" over long life operation. 

For detailed information on specific types or to fill a 
particular 'need,. contact: Tung-Sol Electric Inc., Newark 
4, New Jersey. 

10 
16 
20 
27 

TUNG-SOL 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 
EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES CIA 140. ' TYPE APPLICATION MFR. FR. NO. NEAREST TYPE OUTLINE 

2X187A PAP AF OutP6t GE 
SOL 
RCA 

20187A Fig. 8 High Current 
214270 Flg. 275 
214270 
21461 

NOTES 

211211 NPN HF OSE SOL 214211 Fig. 12 

GE 214293 Fig. 16 
GT GT948R 

Fig. 30w 

214212 NPN HFOSC SOL 214212 Fig. 12 Converter 
UM POP AF Output GE 20188 Fig. 8 High Cu rrent GE 214293 

GT GT109 GT GT792R 
SOL 21434 Fig. 5 
RAY 2N465 214213 NPN AF Ampl SOL 214213 Fig. 12 
RCA 2N109 
W MO 11:: 307 GE 2NI69A Fig. 16 

211215 PAP AF Ampl RCA 211215 Fig. 15 
211188A PAP AF Output GE 2N188A Fig. 8 High Current GE 214191 Fig. 8 

w 
RCA 2N270 

2N60 

2N270 

Fig. 30 GT 
w 2N465 

el Flg. 30 

SOL Fig. 275 RAY 

211189 POP AF Ampl GE 214189 Fig. 8 211216 NPN IF Ampl SYL 20216 Fig. 12 
GT GE 2NI69 Fig. 16 SOL GTI4 

214311 Fig. 5 GT GT948R 
RCA 214109 Fig. 17 

W 2N402 Fig. 30 2N2I7 PAP AF Ampl RCA 214217 Fig. 15 
RAY 2141165  GE 211192 Fig. 8 

GT 01109 
211190 POP AF Ampl GP 2N19O Fig. 8 SYL 20217 Fig. 15 

GT 0120 RAY 281465 
SOL 214314 FIg. 5 w 2141403 Fig. 30 
RCA 214109 Fig. 17 

W 28403 Fig. 30 211218 PAP IF Ampl RCA 20218 Fig. 15 
RAY 214465 GE 28135 Flg. 8 

211191 PNP AF Ampl GE 214191 Fig. 8 RAY gi7igR 
GT 

GT GT81 w 214615 
SYL 2X3 RCA 4 Fig. 5 

2N109  Fig. 17 211219 PAP HF OSC RCA 214219 Fig. 15 
w 2141103 F1g. 30 GE 214136 Fig. 8 
RAY 2141465 RAY 2141495 

2NI92 POP AF Ampl GE 214192 FIg. 8 W g 7j;0 
GT 

GI 0181 
SOL 214314 Fig. 5 211220 PAP AF Ampl RCA 214220 Fig. 15 LOre Nate@ 
RCA 214109 Fig. 17 GE 214192 Fig. 8 
w 2961 Fig. 30W GT 

RAY 2N466 RAY 74'66 Flg. 30 
W 29403 Flg. 30 

24193 NPN HF 05C 511. 20193 Fig. 12 
GE 211167 Fig. 16 2N222 PNP AF Ampl GT 20222 
GT GT948R SOL 2N34 Fig. 5 

RAY 21414614 
2114911 NPN HF OSC SOL 214194 Fig. 12 

GE 214169 Fig. 16 211223 PAP AF AMpl PHIL 20223 
rliile Fig. 31 GT 0191488 

RCA 2N2I9 GE Fig. 8 
Fig. 15 GT S GT8I 

SOL  2N270 Fig. 275 
214195 PAP AF Ampl IR 214195 RAY 2141466 

GT 8182 RCA 
SOL 2N2I7 Fig. 15 w Z 2170(2) Fig. 30 
RCA 214217 Fig. 15 
w 2141403 Fig. 30 

29196 PAP AF Ampl IR 214496 

GT GT81 
SOL 214217 Fig. 15 
RCA 214217 
w 2141103 Fig. 30 

211197 POP AF MO IR 214197 
GT 0181 
SU 214217 Fig. 15 
RCA 211217 
w 214403 Fig. 30 

2N198 PAP AF Ampl IR 20198 
GT GT20 
SOL 214247 Fig. 15 
RCA 214217 
w 2141103 Fig. 30 

211199 POP AF Ampl IR 214199 

SOL GT 01114GTI 
214314 Fig. 5 

RCA 214109 
w 2N403 Fig. 17 

F19. 30 

28200 POP AF Ampl IR 20200 
GT 214566 
RCA 214206 Fig. 15 
W 214403 Fig. 30 

2112014 POP AF Ampl IR 214204 

GT 214564 
RCA 214206 Fig. 15 
W 2111403 Fig. 30 

26205 POP AF Amp! IR 20205 

GT 211566 2N23I PNP IF Ampl PHIL 2N23I 
RCA 214206 Fig. 15 RCA 211218 Flg. 15 
w 2141102 Fig. 30 w 214645 Fig. 30 

211206 POP AF Ampl RCA 2N206 Fig. 15 
GE 2NI91 Fig. 8 
GT 214567 
W 2141103 Fig. 30 

211207 POP AF Ampl PHIL 214207 214220 F19. 32 

GT 0181 
RCA 29105 Fig. 20 

211207A POP AF Amp' PHIL 2N207A Fig. 32 
GE 2142141 Fig. 8 
RCA 214405 Fig. 20 

21120711 POP AF Ampl PHIL 2N2078 F1g. 32 
GE 2142111 Fig. 8 
RCA 29105 Flg. I2D 
RAY 281465 

2112214 POP AF Output PHIL 214224 214217 Fig. 31 Nigh Current 
GE 2N24IA Fig. 8 
RAY 2141166 
SOL 211270 Flg. 275 
RCA 214270 
w 2860 Fig. 30 

211225 POP AF Output PHIL 211225 Fig. 31 High Current 
GE 2/1241A Flg. 8 Matched pair of 
RAY 214466 28224'5 fleta match 70 
SOL 28270 Flg. 275 
RCA 214270 
W 21460 Fig. 30 

211226 PAP AF Output PHIL 211226 21411011 FIg. 31 High Currant 
GE 2NI88A Fig. 8 
GT 11 
511. 82:12?: Fig. 275 
RAY 2141165 
RCA 214270 
w 21460 Fig. 30 

211227 POP AF Output PHIL 20227 Fig. 31 M1gn Current 
GE 211188A Fig. 8 Matched pair of 

GT GT109 2N226'5 Beta match 74 
SOL 29270 Fig. 275 
RCA 28270 

w eI660 Flg. 30W 
RAY  

214228 NPN AF Output SOL 28228 Fig. 12 High Current 
GE 2NI69 Fig. 16 

214229 NPN AF Ampl SIL 2N229 Fg 

GE 
GT e l2g FIg: :6 

294232 POP IF Ampl PHIL 20232 

RCA 214218 Fig. 15 
2N615 

211233 NPN RF Ampl SOL 214233 Fig. 12 
GT GT948R 
RCA 24218 Fig. 15 

2N233A NPN RF Ampl SOL 2N233A Fig.. 12 

GT GT948R 
RCA 211218 Fig. 15 

2142314 POP PwR AmpI BEN 20234 2N234A Fig. 25 
SOL 2N242 Fig. 25 
CLE CTPII04 
RCA 214301 
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MERCK HAS 
ALL FOUR FORMS OF 

• 

C 
IN PRODUCTION QUANTITIES 

See our display 

at the I.R.E. Show, 

Booth 4521 

For additional information on specific applica-
tions and processes, write Merck & Co., Inc., 
Electronic Chemicals Division, Department 
El-I, Rahway, New Jersey. 

MERCK DOPED SINGLE CRYSTAL SILICON—offers doped float zone single 
crystals of high quality at low costs. Yields of usable material are reported to 
be especially high when device diffusion technics are used with these 
crystals. Float zone single crystals doped either "p" or "o" type with resis-
tivities from 3 to 300 ohm cm. any range plus or minus 25% and a minimum 
lifetime of 100 microseconds are available in diameters of 18 to 20 mm., and 
random lengths of 2 to 10 inches. 
NOTE: Doped single crystals in other diameters, resistivities, or lifetimes not listed above can be 

furnished as specials. 

MERCK HIGH RESISTIVITY "P" TYPE SINGLE CRYSTAL SILICON—offers float 
zone single crystals of a quality unobtainable by other methods. Available 
with minimum resistivity of 1000 ohm cm. "p" type and a minimum lifetime 
of 200 microseconds, diameter 18 to 20 mm., random lengths 2 to 10 inches. 

MERCK POLYCRYSTALLINE BILLETS—have not previously been melted in. 
quartz, so that no contamination from this source is possible. Merck guar-
antees that single crystals drawn from these billets will yield resistivities over 
50 ohm cm. for "n" type material and over 100 ohm cm. for "p" type ma-
terial. Merck silicon billets give clean melts with no dross or oxides. 

MERCK POLYCRYSTALLINE RODS—are ready for zone melting as received .. , 
are ideal for users with float zone melting equipment. Merck polycrystalline 
rods are available in lengths of 854 to 10 .inches and in diameters of 18 
to 20 mm. Smaller diameters can be furnished on special order. In float zone 
refining one can obtain from this material single crystals with a minimum 
resistivity of 1000 ohm cm. "p" type with minimum lifetime of 200 micro-
seconds or the material can be doped by user to his specifications. 

0 Merck & Co., Inc. 

SULTRA-PURE e e 

L 'Inn —a product of MERCK 
BASE BORON CONTENT BELOW ONE ATOM OF BORON PER SIX BILLION SILICON ATOMS 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 
LIA 110. TYPE APPLICATION MFR. MFR. NO NEAREST TYPE OUTLINE NOTES 

22234A PNP PWR Ampl BEN 2N234A Fig. 25 
ST!. 2N242 Fig. 25 
CLE CTPII04 
RCA 2N301 

22235 PNP PWR Ampl BEN 241235 211235A Fig. 25 
SIL 2N235A Fig. 25 
CLE 2N257 
RCA 2N301 

22235A PNP pwa Ampl BEN 2N235A Fig. 25 
SIL 2N235A Fig. 25 
CLE 2N257 
RCA 2N301 

28236 PNP PWR Ampl BEN 2N236 2N236A Flg. 25 
SYL 2N242 Fig. 25 

222868 PUP PWR AmpI BEN 2N236A Fig. 25 
SYL 2N242 Fig, 25 
CLE CTP1117 

222265 PNP PWR Ampl BEN 2N2368 
SI!. 2142368 
CLE CTP1117 

22237 PNP PWR Ampl TI 2N237 Fig. 12 
GE 28192 Flg. 8 
GT GT81 

2N242 Fig. 25 
RCA 2M220 Flg. 15 

22238 PNP AF Ampl TI 2N238 Flg. 12 
GE 2N191 Fig. 8 
GT 0181 
ST!. 2M217 Fig. 15 
RCA 2N2I7 Fig. 15 
W 2N402 Fig. 30 
RAY 20465 

22240 PNP SW PHIL 211240 Fig. 9 
SIL 2N217 Fly. 15 
GT 28604 

22241 POP AF Output GE 214241 Fig. 8 High Current 
GT 61109 
SIL 211241A Fig. 8 
RCA 2N217 Fig. 15 
W 2M59 Fig. 30W 

2224IA PNP AF Output GE 2N24IA Fig. 8 High Current 
RAY 2N466 
SIL 2142414 Fig. 8 
RCA 2N217 Fig. 15 
w 2N59 Fig. 30 

2N242 PNP PWR Ampl ST!. 2N242 
RCA 2N301 
CLE 2N257 
BEN 211235A 

29243 NPN PWR Ampl 71 29243 Silleon 
IR 2N342 

2921111 NPN Pe Ampl TI 214244 Silicon 
IR 28343 

202117 PNP RF Ampl RCA 214247 Fig. 27 "Drift" 
GT 20606 
ST 244607 
SIL 2N247 Flg. 276 
RAY 20417 

2N248 PNP /IF RF Ampl TI 244248 Fig. 27 Teo . 50mc 
GT 28608 
SIL 202147 Fig. 276 fee . 1.51.1c 
RCA 2M247 

22249 PNP AF Output T1 2N249 Fig. 28 High Current 
GE 2NI88A 
SIL 2N270 Fig. 276 
RCA 2N270 
w 2N59 Fig. 30W 

22260 PNP PWR Ampl Ti 214250 Fig. 25 
GIL 214250 Flg. 25 
CLE 2N257 
RCA 20301 
BEN 2N235A 

22251 PO PWR Ampl TI 2N25I Fig. 25 
ST!. 2N296 Fig. 25 
CLE 2N268A 
RCA 2N30IA 
BEN 2N639A 

28252 144, HF Cnvrtr T1 2N252 
GT 244606 
RAY 2M485 
RCA 2441110 Fig. 17 
W 2N6I7 

22253 NPN IF Ampl T1 2N253 Fig. 12 455KC 
GE 2N293 Flg. 16 
GT GT948R 
SIL 2N94A Fig. 12 
RCA 2N139 Fig. 17 

22264 NPN IF Ampl TI 2N254 Fig. 12 4556e 
GE 2N293 Fig. 16 
GT GT948R 
SIL 21194A Fig. 12 
RCA 2N139 Flg. 17 

211255 PNP PWR Ampl CBS 2N255 Fig. 25 
SU 2N255 Flg. 25 
CLE CTPI108 
RCA 244304 
BEN 2N234A 

EIA NO. TYPE APPLICATION HER. HER. NO. NEAREST TYPE OUTLINE NOTES 

244256 PNP PWR Ampl 

2N257 PNP PAR Ampl 

20265 PNP AF Ampl 

CBS 214256 
SIL 20256 
CLE 
RCA 
BEN 

CTPII09 
2N301 
2H 2314* 

Flg. 25 
Fig, 25 

CLE 2N257 Fig. 25 
SIL 244257 Fig, 25 
RCA 2H301 
BEN 202356 

GE 2N265 Fig. 8 
RAY 201465 
GT 6184 
GT GT82 
GIL 210106 Fig. 15 
RCA 2M406 Fig. 15 
W 211403 Fig. 30 

2N266 PNP AF Ampl GE 2N266 Fig. 8 

W 21161 Fig. 30 

211267 PNP Fe Ampl RCA 2N267 Fig. 15 "Drift" 
GT 2N606 
SIL 2N247 Fig. 276 
RCA 2142147 

2N268 PNP PAR Ampl 

2N268A PNP PAR Ampl 

22268 PNP 11F Sw 

CL 2026B Fig. 25 2 Watt 
SIL 244268 
RCA 2N30IA 
BEN 2N639A 

CLE 2N268A Fig. 25 10 Watt 
SIL 2N268 2 Watt 
BEN 2N639A 

RCA 214269 Fig. 15 fee . AMC 
GE 2NI23 Fig. 9 fto . 8Mc 
GT 61269 
RAY 2N404 

244270 PNP AF Ampl RCA 21470 Fig. 27 

GE 20320 
SU 244270 Fig. 276 
W 2559 Fig. 30 

244274 PNP HF Cnvtr RAY 2N271 
SIL 2441411 Fig, 17 

2N27IA PNP IF Ampl RAY 25271A 

SIL 2N139 Flg. 17 

2N272 PNP RF SW RAY 214272 

GT 0175 

2N274 PNP RF Ampl RCA 2N274 Flg. 15 "Drift. 
GI 2N606 
GT 20607 

2N277 PNP PIAR Ampl DEL 2N277 Fig. 23 55W 
SIL 20278 Fig. 23 
CLE CTP1508 
BEN 2N677A 

2N278 PNP PPP Ampl DEL 2N278 Fig. 23 55W 
srt 214278 Fig. 23 
CLE CTPI506 
BEN 211677A 

244279 PNP AF Arripl AMPS 2N279 Flg. 35 

GE 20187 Fig. 8 
GT 01114 
RCA 2N2I5 
W 201402 Fig. 30 

244280 PNP AF Ampl AMPS 211280 Fig. 35 
GE 28188 Fig. 8 
GT 0120 
RCA 2N2I5 
W 2N403 Fig. 30 

211281 PNP AF Ampl AMPO 2N28I Fig. 35 
GE 292111 Fig. 8 
GT 0181 
W 2N403 Fig. 30 

244282 PNP AF Ampl AMPS 244282 Flg. 35 Matched Fuir 
GT GT109 of 25281 1S 

244283 PNP AF Ampl AMPS 2N283 Fig. 35 
GE 2NI88 Fig. 8 
GT 29563 
RCA 2N215 

2442811 PNP AF Ampl AMPS 2N2Be Fig. 35 
GE 2NI88 Flg. 8 
GT GT87 

244285 PNP PWR AmpI BEN 244285 2N285A 

CLE CTPIII7 

2N285A PNP PWR Ampl BEN 2N285A 
SIL 2N285A 
CLE CTP1117 

20291 PNP AF Ampl TI 241291 
GE 2N188A 
GT 0184 
SIL 244270 
RCA 244270 

21159 Flg. 30W 

2N292 NPN IF Ampl GE 214292 Fig. 16 
GT 67948R 
SIL 244246 Flg. 12 
SIL 244292 FIg. 16 

RCA 210110 Fig. 15 
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efficiency at 

operating temperatures 

SILICON 
POWER 
TRANSISTORS 

Available Now in production quantities! 

The Westinghouse Silicon Power Transistor pictured 
above is a highly efficient device which greatly increases 
the range of applications for transistors which must oper-
ate without high losses in the "true power range." Thanks 
to a remarkably low saturation resistance—less than .750 
ohms at 2 amperes and .5 ohms at 5 amperes—these tran-
sistors possess very low internal dissipation, and can be 
efficiently used in applications where they must handle as 
much as 1000 watts. For example, as a DC switch, handling 
750 watts (150 volts at 5 amps) the internal dissipation is 
about 9 watts, with an efficiency of better than 99%. 

Additionally, and unlike germanium units which are 
limited to approximately 85°C, these transistors can oper-
ate in ambient temperatures up to 150°C. Thus, even where 
the higher power rating is not required, these units may 
be used for their high temperature capabilities. 

There are a great many applications for which this new 
type of silicon power transistor is ideally suited. It will find 
use in inverters or converters (AC to AC; AC to DC; 
DC to AC; DC to DC), regulated power supplies, servo 
output, and other aircraft circuits, as well as in certain 
amplifiers and switching applications. 

Westinghouse Silicon Power Transistors are available 

ELECTRONIC INDUSTRIES • March 1959 

in 2 and 5 ampere collector ratings. Both of these are 
available in 30, 60, 100, and 150 volt ratings in production 
quantities for your immediate applications. Sample quan-
tities are available in higher voltage ratings. Call your 
Westinghouse representative or write directly to Westing-
house Electric Corporation, Semiconductor Department, 
Youngwood, Pennsylvania. 

20 

r'j I 0 

o 

1Rr ' rr-101:1-EAIFT TER CHARACTERISTIC F le600 Ara 

10 20 30 40 50 

I< -COLLECTOR CURRENT 1 rnp• es) 

YOU CAN BE SURE— IF ,is 

LOW SATURATION RESISTANCE 

Important improvements in 
silicon purification and 
transistor fabrication have 
produced a new series of 
Westinghouse Power 
Transistors of exceptionally 
low saturation resistance. 

Westinghouse 
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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.,Waltharn 54, Mass. TWinbrook 4-9330 

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) 

.1.0V 
(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 

OTHER ClrVITE 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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1959 TRANSISTOR INTERCHANGEABILITY CHART 

12EA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

20360 PNP AF Ampi RAY 20360 
GT 01109 

2060 Fig. 30 

28364 POP AF Ampl RAY 20361 
GT 61109 

2961 Fig. 30 

214362 POP AF Amp' RAY 2N362 
GT GT81 
w 29403 Flg. 30 

2/1395 POP SW GE 21,1395 
GT 29521 Fig. 30 

211363 POP AF Ampl RAY 20363  
GT 0181 

SOL 211404 

W 20403 Fig. 30 RCA 20404 
W 20615 
RAY 214427 

20364 MPH HF Ampl TI 20364  
GT 214444 Fig. 30 

29396 POP SW GE 20306 
GT 20315 

214365 NPN HF Amp' Ti 20365  
GT 20445 Fig. 30 SOL 2N404 

17CA 29404 
W 29617 

211366 PNP HF Ampl Ti 20366  
GT 29446 Fig. 30 RAY 29427 

20367 POP AF Ampl 11 20367 2N397 POP 5W GE 2N397 GT 20316 
GT 6134 
w 2N6I2 'SYL 29404 

RCA 28404 
W 214617 

20368 POP AF Ampl 71 24368 ,.., '  GT20 RAY 2N428 GT  
SOL 20109 Fig. 17 

2)13 98 • rt 26403 Fig. 30 98 POP SW RCA 2N39B Fi g. 30 
GT 61340 

20369 POP AF Amp' TI 203E9 GT GT81 214399 POP PWR Ampl BEN 20399 
SOL 214242 

SOL 20109  
W 214403 Fig. 30 SOL 2N399 

CLE CTP1 137 

2N370 POP HF Amp' RCA 20370 "Drift" 
GT 2M608 2N400 POP PAR Amp) 918 20400 
SOL 2N370 SOL 20350 F19. 25 

CLE CTP1 137 

20371 POP HF Ampl RCA 211371 .Drift . 
GT 214608 2N401 POP PWR Ampl BEN 2N401 

SOL 214350 
SOL 20371  

SOL 2N401 

211372 POP HF Amp' RCA 29372 "Drift" CLE 214257 

SOL 20372 29402 POP AF Ampl W 20402 Fig. 30 
GE 201886 Fig. 8 

20373 POP HF Ampl SOL 20373  GT GT20 
RCA 20373  RCA 9104 Fig. 17 

214374 POP OF Cnvrtr SOL 20374 RCA 20374 20403 POP AF Ampl W 20403 Fi g. 30 
GE 2M187A Fig. 8 
RAY 20465 

20376 POP PWR Ampl MOOR 20376 Fl g. 13  GO GT81 
CLE CTPIII7  
BEN 2/1236B RCA 2N139 Fig. 17 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

211393 POP RF Ampl 

2N394 POP SW 

PHIL 20393 214317 
SPR 20393 

Fig. 9 

Obsolete 

28377 NPN SW SOL 20377 Fig. 30 
GT 29357 Flg. 30 

2X378 POP PM SW TO 28378 Fig. 25 
SOL 20242 
CLE 214257 
RCA 214301 

BEN 214639 

20379 POP PWR SW TS 20379 Fig. 25 
CLE 2N268A 
BEN 2N639A 

211380 POP PWR SW TS 20300 Fig. 25 
CLE 202609 
RCA 2N30IA 

BEN 2N639A 

214384 POP AF Output IS 211381  Fig. 30 
SOL 20381 
GE 20320 
RCA 214270 Fig. 27 
W 2061 Fig. 30W 

High Current 

20382 POP AF Output IS 20382 Fig. 30 
SOL 20382 
GE 2N321 High Current 
RCA 214270 Fig. 27 
W 2N60 Fig. 30W 

20383 POP AF Output 20383 Fig. 30 
7J1. 20303 
GE 2N321 High Current 

W 2059 Fig. 30 

20384 POP VHF Ampl RCA 20384 Fig. 15 "Orlft . 
SOL 20384 Flg. 15 

28385 NPN HF SW SOL 20385 Fig. 30 
GT 20357 

28386 POP PWR Amp) PHIL 2N386 Fig. 34 
SOL 2N296 Fig. 25 
CLE 211268A Flg. 25 

RCA 2N30IA 
BEN 211638A 

20387 POP PM Ampl PHIL 26387 Fig. 34 
CLE CTPIII2 
BEN 2146388 

28388 NPN HF SW SOL 20388 
GT 

214389 NPN PWR Ampl T1 2N389 
OR 214389 

211358 

Fig. 30 

GE 20394 
GE 2N395 
RCA 211404 
SOL 20404 Fig. 30 
GT 20520 Fig. 30 

W 29615 
RAY 211404 

20404 POP SW RCA 20404 Fig. 30 
GE 20396 
SOL 20404 
GT 20404 
RAY 20404 

20405 POP AF Ampl RCA 20405 Fig. 17 
GE 2N188A 

RAY 28362 
GT 6020 

SOL 20405 
W 214003 Fig. 30 

— 

20406 POP AF Ampl RCA 20406 Fig. 15 
GE 20188A 
GT 6120 

SOL 24406 
W 20403 Fig. 30 
RAY 214362 

2N407 POP AF Output RCA 20607 Fig. 17 High Current 

SOL 20407 
RAY 2N63I 
GE 2024111 Fig. 8 

GT 60109 
w 2N60 Fig. 30 

20408 POP AF Ampl RCA 211408 Flg. 15 
GE 2142419 

RAY 20633 
GT GT109 

SOL 20408 
w 2060 Fig. 30 

20409 Poi, IF Ampl RCA 281409 Fig. 17 
GE 20135 Fig. 8 
GT 617600 
SOL 2N409 

211615 
RAY 2K482 

20410 PNP IF Ampl RCA 26410 Fig. 15 
GE 214135 

RAY 2N482 

GT GT76OR 
SOL 2N410 
w 28615 

211411 POP HF CnVtr RCA 211411 Fig. 17 
GE 28137 
RAY 28685 
GT GT76111 
SOL 2N4Il 
W 2N6I7 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 
EIA NO. TYPE APPLICATION 11FR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

211412 PNP HF CnIte RCA 211412 Fig. 15 
GE 211137 
RAY 20485 
GT GT76IR 
SIL 211412 

211617 

211413 PNP RF Ampl RAY 211413 Fig. 30 
GE 211135 
GT 28519 
RCA 28218 Fig. 15 

2114I3A PNP IF Ampl RAY 2114134 Fig. 30 
GE 211135 
GT GT76OR 
SIL 2114136 
RCA 20248 Fig. 15 

20615 

21116116 PNP RF Ampl RAY 28414 Flg. 30 
GE 211136 
GT 20520 
RCA 20218 Fig. 15 

2N4I4A PNP IF Ampl RAY 2N4144 Fig. 30 
GE 20136 
GT GT76IR 
SU 2N4144 
RCA 20218 Fig. 15 
W 20615 

2111615 PNP PF Ampl RAY 20415 Fig. 30 
GE 29137 
GT 2021 
RCA 202147 Fig. 27 

211415A PNP IF Ampl RAY 2N4154 Fig. 30 
GE 20137 
GT 
SU 20247 Fig. 27 
RCA 202147 
W 20617 

20446 PNP RF Api RAI 211416 Fig. 30 
GE 20137 
GT 20521 
SIL 29247 
RCA 202117 

20617 

211417 PNP RF Ampl RAY 211417 Fig. 30 
GT 20522 

211418 PNP PWR Amp! BEN 211410 
SIL 211296 

20419 POP PWR Amp! BEN 211419 
SIL 28296 
SIL 211419 

210120 PNP PWR Ampl BEN 211420 
SIL 211420 

201122 PNP AF Api RAY 211422 
GE 2NI88A 
GE 28230 
GT GT8I 

Fig. 30 Low NOISW 

21114214 NPN PWR Ampl 71 211424 
GT 91269 
IR ST402 

2111125 PNP HF SW RAY 211425 Fig. 30 
SIL 211425 
GE 20395 
GT 20315 
RCA 20406 Flg. 30 

201126 PNP HF SW RAY 211426 Flg. 30 
SYL 24926 
GE 29396 
GT 211315 
RCA 201104 

211427 PNP HF SA RAY 211427 Fig. 30 
SIL 211427 
GE 20396 
GT 211316 
RCA 20404 

2111428 PNP HF SW RAY 211428 Flg. 30 
SIL 20420 
GE 211397 
Cl 20317 
RCA 20404 

28439 NPN HF SW CBS 211439 Fig. 30 
GE 206311 
GT 29446 Flg, 30 
SU 211439 Flg. 30 

2111440 NPN HF SW CBS 20440 Fig. 30 
GE 211635 
GT 29447 

21116141 PNP PWR Ampl DEL 211441 Fig. 23 
CLE CTPI509 
BEN 20677 

20442 PNP PWR Ampl DEL 211442 Fig. 23 
CLE CTPI507 
BEN 211677 

2111643 PNP PWR Ampl DEL 211443 Fig. 23 
CLE CTP1505 
BEN 206778 

Silicon 

EIA NO. TYPE APPLICATION 

20446 NPN HF SW 

281447 NPN HF SW 

211450 NPN SW 

3N451 NPN PWR Ampt 

2111456 PNP PAR Amp! 

--IMFR. MFR. NO. NEAREST TYPE OUTLINE 

GT 20446 Fig. 30 
GE 286314 

Cl 20447 Fig. 30 
GE 2N635 

NOTES 

GE 211450 
GT 2N520 Flg. 30 

211615 
RAY 20416 

GE 20451 Silicon 

71 211456 
CLE CTPI137 
BEN 2N639 

20457 PNP PWR Amp! 71 29457 

CLE 202688 Flg. 25 
BEN 2N639A 

29459 PNP PWR Ampl TS 211459 
CLE 
BEN 

28460 PNP AF Ampl IS 211460 
GE 

CTPII04 
2N6396 

20349 
2N61 Fig. 30 

26461 PNP AF Ampl IS 2N461 

GE 20320 
W 21160 Fig. 30 

2N462 PNP 51, PHIL 20462 Fig. 31 Bilateral Sw 
GE 2NI88A Flg. 8 
GT 20593 

21114611 PIP AF Ampl RAY 211464 Fig. 30 
GT 01111 
W 2N402 Fig. 30 

211465 PNP AF Ampl RAY 20465 Fig. 30 
GE 2NI88A 
GE 2N320 
GT GT20 
w 20402 Flg. 30 

201466 PNP AF Ampl PAY 211466 Fig. 30 
GE 2021116 
GE 20324 
GT GT8I 
W 20403 Fig. 30 

2111467 PNP AF Ampl RAY 211467 Fig. 30 
GT GT82 

211403 Fig. 30 

20481 PNP AF Ampl RAY 214481 
GT 0176111 

20617 

26482 PNP AF Amp' RAY 204E12 
GT GT76OR 

26614 

2N483 PNP AF Ampl RAY 25483 
GT 6176011 

2N6I5 

29484 PNP AF Ampl RAY 20484 
GT GT76OR 

20615 

2111185 PNP AF Amp' RAY 20485 
GT 0176 IR 

20617 

20486 PNP AF Ampl RAY 211486 
GT GT76IR 

211617 

26499 MAW RF Ampl PHIL 20499 211384 
SPR 24499 

24500 MAST HF OSC PHIL 211500 20371 
SPR 2N500 

20501 MAST HP SW PHIL 20501 29695 
SPR 211501 

29502 MAST VHF Ampl PHIL 211502 MOO 
SPR 211502 

211503 MART VHF Ampl PHIL 20503 2N623 
SPR 20502 

20504 WADI SW PHIL 211504 
GT 29606 
Cl 211607 
SPR 20504 

20508 PNP AF Ampl GE 2N508 
w 2N403 Fig. 30 

20515 NPN RF Ampl SIL 2N5I5 Flg. 12 
GT GT948R 

20516 NPN RF Ampl SIL 211516 Fig. 12 
GT 0394811 

20517 NPN RF Ampl SIL 2N5I7 
GT GT948R 

20519 PNP SW GT 2N5I9 Fig. 30 
GE 20186 Flg. 8 

211520 PNP GT 211520 
RAY 211426 
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(ACTUAL SIZE) 

IFFUSED 

LLOY 

OWER 

TRANSISTORS 

Features 
Faster Switching Times 0.5-5 bt Sec 
Switching Currents up to 10 amperes 

Flatter Frequency Response 40 Kc 
Higher Breakdown Voltage up to 120 Volts 

Current Gain of 40 at 5 amperes 
Standard Power Transistor Package 
Lower Base Resistance, 2 ohms 

Lower Saturation Resistance, 0.1 ohm 

Uses 
TV Horizontal Output 

Hi -Fi Amplifiers 
Core Drivers 

High Current Switching 
Power Converters 

Ultrasonic Generators 
Modulators 

Because no other transistor offers this combina-
tion of features and uses, you will want to try 
out the DAP transistor in your circuits. Get full 
details now on new Bendix diffused alloy power 
transistors by writing SEMICONDUCTOR PRODUCTS, 
BENDIX AVIATION CORPORATION, LONG BRANCH, 

NEW JERSEY. 

Ratings 

Vdc 
Pc 

(25°C) 

2N1073 40 35 W 

fypical Performance 

B I Vs 
(Ic=5 Adc) (Ic=5 Adc) fa rbb' 

40 ; 0.5 Vdc 1.5 mc 2 ohms 

2N1073A 80 35 W 40 0.5 Vdc 

2N107313 120 35 W 40 0.5 Vdc 

1.5 mc 2 ohms 

1.5 mc 2 ohms 

West Coast Office: 1 7 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor: 

Computing Devices of Canada, Ltd., P. 0. Box 508, Ottawa 4, Ontario 

Export Sales and Service: 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 

""Teentroe Division '..Venofe 
ELECTRONIC INDUSTRIES • March 1959 
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NEW SHOCKLEY TRANSISTOR DIODES 

COMBINE FAST SWITCHING WITH HIGHER POWER HANDLING 

CHARACTERISTICS OF SHOCKLEY 4—LAYER TRANSISTOR DIODES 

TYPE 
NO. 

Switching 
Voltage 
(Vs) 

TYPE 

4N2OD 
4N25D 
4N3OD 
4N35D 
4N4OD 
4N45D 
4N5OD 
4N55D 
4N6OD 
4N8OD 
4N12013 
4N200D 

20 ± 4 
25 ± 4 
30 ± 4 
35 ± 4 
40 ± 4 
45 ± 4 
50 ± 4 
55 ± 4 
60 ± 4 
80 ± 8 

120 ± 12 
200 ± 20 

TYPE AD 

4N3OAD 
4N4OAD 
4N5OAD 
4N200AD 

30 ± 4 
40 ± 4 
50 ± 4 

200 ± 20 

Available in production quantities 

OTHER CHARACTERISTICS OF ALL UNITS 

TYPE D TYPE AD 

Holding Current (1/,) 
3 ± 2; 10 ± 5; 20 ± 5 and 
35 ± 10 ma. 
< 1 or > 50 on special order. 

0.5 to 1 volt 

15 ± 10 and 35 ± 10 ma. 

Holding Voltage (Vid 0.5 to 1 volt 

Switching Current (I.,) < 200 so amps. <200 µ amps. 

0.1 sis (Circuit will deter-
mine specific switching time) 

Generally < 100 /.//./f. Exact 
value dependent on Vs and 
applied voltage. 

"On" Time Constant 0.1 jus (Circuit will deter-
mine specific switching time) 

Generally < 100 µgf. Exact 
value dependent un Vs and 
applied voltage. 

Capacitance 

Ambient Temperature —60°C. to 100°C. 

50 ma. steady d.c. or 2 amp. 
pulse current--50 ;us (or less) 
pulse duration. 

/toff - > 1 megohm 
Roo - < 7 ohms at 7h + 25 ma. 

- <2 ohms at 2 amps. 
(typical value 0.2 ohms) 

—60°C. to 100°C. 

300 ma. steady d.c. or 20 amp. 
pulse current--50 ¡os (or less) 
pulse duration. 

Ron' > 1 megohm 
Roo - <7 ohms at 7h + 25 ma. 

- <1 ohm at 3 amps. 
(typIca) value 0.06 ohms) 

Current Carrying 
Capacity 

Resistance (R) 

See our Exhibit 
BOOTH 2606 

IRE Show 

Shockley Transistor Corporation 
Stanford Industrial Park, Palo Alto, Calif. 

Faster switching... 
determined by an "on" time 
constant of approximately 
0.1 ps and an "off" time 
constant of approximately 
0.2 ps ... coupled with 
increased power handling 
ability, are now available 
with the Shockley 4-layer 
transistor diode — a two-
terminal, self-actuated 
silicon switch with operating 
characteristics based on the 
principles of transistor 
action. 

This new device is solving 
critical solid-state circuitry 
problems in many fields, 
requiring close tolerances 
.. and unfailing reliability. 

TYPICAL APPLICATIONS 

PULSE GENERATORS 

PULSE AMPLIFIERS 

OSCILLATORS 

RELAY ALARM CIRCUITS 

RING COUNTERS 

DETONATOR FIRING CIRCUITS 

MAGNETRON PULSING 

SONAR PULSING 

TELEPHONE SWITCHING 

COMPUTER CIRCUITS 

ENGINEERING DATA 

AND ASSISTANCE 

Our engineering staff, under 
the direction of Dr. William 
Shockley, will assist in solving 
circuitry problems using 
standard transistor diodes; 
also, will develop custom units 
to meet individual specifi-
cations. Write to Dept. 2-1. 

A SUBSIDIARY OF 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE OUTLINE NOTES 

211521 PNP Sty 

211522 PNP SW 

GT 
RAY 
GE 

GT 2N522 
RAY 

2N521 

211525 PNP AF Ampl GE 2N525 
GT 
SIC. 25525 

21151414 PNP RF Ampl RCA 2N544 
GT 
GT 
SIL 25544 

2115514 PNP PwR Ampl MOTO 25554 
SU 25554 
CLE 
BEN 

28555 PNP Kyp Ampl NOTR 25555 
CLE 
BEN 

211578 PNP Sw RCA 25578 
GE 
GT 25578 

GT 
RAY 

214579 PNP Sw RCA 25579 
GE 
GT 2N579 
GT 
RAY 

211580 PNP SW RCA 2N580 
GE 
GT 2N580 
GT 28317 
RAY 

.340 
MAX. 

0 00 

.190 

MAX. 

.320 
MAX 

+I 

1.500 
MIN. 

1. ->" 

2N427 
211397 

2111428 

2843 

Fig. 27 "Drift" 
28606 
28607 

Fig. 275 

CTPII04 
21123146 

211585 NPN SW RCA 211585 
GT 28585 
GT 214356 
SYL 2N585 

211257 211588 MART IF Amp! PHIL 211588 2N373 
2N235A SPR 211588 

28396 

28316 
211658 

211396 

211317 
211659 

28397 

211660 

Fig. 30 Nigh Currt-, 

Fig. 30 High Current 

Fig. 30 

211591 PNP Audio Driver RCA 2N59I 
SYL 2N591 

211677 

2N677A 

BEN 28677 
TM 2/4677 

BEN 2N677A 
SIL 2N677A 

286778 BEN 2N6778 
SYL 2116778 

2N677C BEN 2N677C 
SYL 211677E 

The following EIA registered types do not appear in the chart since the manufacturers, In the 
InfonsatIon submitted, indicated no replacements or substitutes for these transistors. They 

are listed here with the names of the manufacturers to complete the E1A list of registered types. 

2N577--mU 

2N63I--RAY 
2N22--WE 2NI10--WE 2N330-1(NW 211496--PHIL 211632—RAY 

2N23--WE 2)4141--SYL 28330A—RAY 2N5I8--GE 2N633--RAY 
2N24--WE 2N142--SYL 2N347-8o 2N520--GE 2N634--GE 

2N25--WE 2N143--SYL 25348-130 2N523--GT 2.635—GE 
2N26--WE 28144—SYL 2N349-130 28524—GE 25636--GE 
2N29--WE 2N159--SPR 211354--PHIL 2N526--GE 211658—RAY 
2N32--RCA 2N159A--SPR 2N355--PHIL 2N527--GE >4660—RAY 
2N50--CLE 2N179--mTli 214438—CBS 2N529--GT 2N661--RAY 
2N51--CLE 2)4244--SIL 28440--GT 28530—GT 2N662--RAY 
2N52--CLE 2N230—MAL 2N445--GT 211531—GT 25696—FAIR 
2853—ELE 28260—CLE 28452—GE 2N532--GT 25697—FAIR 
2N68--SYL 2N260A--CLE 2N453--GE 2N533--GT 251017--RAY 
2N7I--w 2)4264 --ELE 2N454--GE 2N538--MN 31121 --SIL 

2N73--W 25262--CLE 2N489--GE 2N538A-4(5 3522--WE 
2N74--W 2N290--DEL 2N490--GE 28539--NN 31,123--GP 

2N75--W 2N327--RAY 2N49I--GE 2N540-145 3N23A--GP 
2N95--SYL 28527A—RAY 28492—GE 2N5404-85 3N238--GP 

2N101--SYL 2N328--RAY 2N493--GE 25574—N8 3)423C--GP 
2N102--SYL 2N329--RAY 2N494--GE 2)4574A—mm 3N36--GE 
2)4408--CBS 2N329A—RAY 2)4495--PHIL 2N575--m5 3N37--GE 

DIA 

1.35 
.337 .50 
MAX. MIN. 

.177 .025 

COLLECTOR 

BASE 
.106 .151 
.086 .137 

.322 DIA_.11.._ 

.020 MAX. 

{ -15 

(GLASS 
EXTENSION) 

.460 
MAX. 
DIA. 

.055 

EMITTER 

.041 

.131. 
MA 

ORIENTATION 
RANDOM 

(GLASS EXTENSIONi 
020 AUX. h  

o 

EIA NO. TYPE APPLICATION MFR. MFR. NO. NEAREST TYPE 

2081 PNP SW RCA 28581 
GE 211396 
GT 2N58I 
GT 28520 

OUTLINE 

Flg. 30 

28582 PNP SW RCA 28582 Flg. 30 
GT 28582 
GT 2N522 

211583 PNP sw RCA 2N583 Flg. 15 
GT 28520 

211588 PNP SW RCA 211504 Fig. 15 
GT 211522 

Fig. 30 

NOTES 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 

.30.3" 
MAX. 

MAX. 

PIN CIRCLE 
.070 

1  

.405" 
MAX. 

1.5" 
MIN. 

EMITTER 

3 LEADS . _.... 

.017" 

BASE 

COLLECTOR 

.0723.008" 

.196 

=  

.250MAX. 

OLLECTOR 
BASE 
EMITTER 

.036 MAX 

.75 
MAX. 

1—  31 
125 TINNED.. 
M N. 040 

DIA. 

EMITTER —.1:111.1LAsE LEAD DIA...017 .002 ' 

11
.-.041 \\ COLLECTOR —.001" 

.192 

METAL CASE 

SMALL- ROUND 
L I NOTE TRAR 
3-PIN BASE 

JETEC N2E3-25 

•••11, 

.260"MAX. DIA.—.• 

.048" t .007" 

EMI 

BASE ---"/ 

.240" 
MAX. DIA. 

1.0 

NO.10-32 
ZEr----.1\ NF-2 TAP 

I/4" DEEP 

o 

A95" 
MAX. 

.120" 
MAX. 

.697" 
MAX. 

.187" 
tee' 

.192" t .007" 

COLLECTOR 

14,—.048" t.007" 

-.001 DIA • 
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FROM FA1RCHILD 

MESA 
TRANSISTORS 

IN SILICON 

Greatly enlarged photo 
of Fairchild 2N696 
before capping 

80 milli-micro-second rise time with 2 watts power dis-

sipation at 25° C. This speed and power is combined with 
silicon's superior high-temperature reliability. The switch-

ing performance that this affords has a place in every 

advanced-circuit evaluation program. 

Double-diffused mesa-type construction provides mechan-
ical ruggedness and excellent heat dissipation besides 

being optimum for high-frequency performance (typical 

gain-bandwidth product 80 Mc). This type is under intense 

development everywhere. Fairchild has it in production. 

Quantity shipments now being made give conclusive proof 

of the capabilities of Fairchild's staff and facilities. We can 

fill your orders promptly. You can start immediately on 

evaluation and building of complete prototype equipment. 
Gearing to your future production needs, Fairchild will have 
expanded facilities to over 80,000 square feet by early '59. 

2N696 ,and 2N697 — NPN SILICON TRANSISTORS 

Symbol Specification Rating Characteristics Test Conditions 

VCE 

P C 

h FE 

R CS 

h fe 

Collector to Emitter 
voltage (25°C.) 

Total dissipation at 
25"C. Case temp. 

D.C. current gain 

Collector saturation 

resistance 

Small signal current 

gain at f- 20Mc 

40v 

2 watts 

2N696-20 to 60 

2N697-40 to 120 

3.5 f1 typical 

10.ri. max. 
5 typical 

I c=150ma 
V ---10v 
C 
I =150ma 
C 
I B -=-15ma 

I —50ma 
C 
VD =10v 

For data sheets, write Dept. J3 

Ike/1111D 
SEMICONDUCTOR CORPORATION 

844 CHARLESTON RD. • PALO ALTO, CALIF. • DA 6-6695 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 

~-1 .135" MAX 

.255" 
MAX. 

--9-1 4— .030" -.002" 
1 1. 

3 LEADS 

.012' 
, + 00.002" 

DIA. 

EMITTER 

se. ***** •• 

***** 
****** 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

.080" MAX. 
INSULATION 
RUNDOWN 

BASE 

COLLECTOR 

RED DOT 

.360"MAX.  

.375" 
MAX. 

1.5 " 

MIN. 

Do 
BASE —\ 

EMITTER—, 

.048" i.007'= 

.048"t..b07" 

.0 

4-- ME TAL CASE 

--- COLLECTOR 

4 LEADS • 
.017" 4•°(32,',' DIA 

-.001 

\—INTERLEAD SHIELD, 
METAL CASE 

.240 
MAX 

.048 

.192 

EMITTER 

BASE 

INTERLACE SHIELD 
CONNECTED TO CASE 

MAX-»-

DIA. 

y/INSULATED LOCATOR PIN 
9/e DIA. MAX. 

EMITTER 

COLLECTOR 
CONNECTED TO 
MOUNTING BASE 

.100 
MAX. 

.017 
DIA. 

.096 

COLLECTOR 

BASE, INDICATED 
BY GREEN SLEEVING 

210 1.500, 

No.10-32 
THREAD 

.345 R. 

orroM FACE 

UNPAINTED 

562" 
MAX 

'seen. 

! 003" 
2 ROLES 

COLLECTOR 
GROUNDED 
To CASE 

I ar 072" 

! 005" ! 005" 

040" DM 
!OW 
LE•OS 

300"oia 
43e 2t3 UNPARITE0 

! 005" 

I 040" 
MAX 

.325 
DIA. 

COLLECTOR 

BASE 

0-

=I-

0 -

.017 DIA. .100 

.200 

EMITTER 

.1 92 "1.0 07" 
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300°C HIGH VACUUM BAKE-OUT ASSURES EXTREME RELIABILITY OF 

MOTOROLA MESA TRANSISTORS. This is just one of the many extra steps 

being taken to guarantee the integrity and reliability of the 2N700 (a 200 

mc amplifier) and the 2N695 (a 5 millimicrosecond switch). Incorporate 

these "transistors of the future" in your circuits, now! 

2N700 UHF AMPLIFIER TRANSISTOR 
f max  1000 mcs 

PG (Neut.) .14 db at 200 mcs 

U ri, e too pa  33 volts 

NF @ 200 mcs  9 db 
Max Power ....75 mw at 25°C 

2N695 ULTRA HIGH-SPEED SWITCH 
Min. 

(WEB° Min. 
I„ @ 5 volts 
BE  at 10ma   0.3 volts 
le max  50 ma 
Pc.  75 mw 

  18 volts 
4  0 volts 

Operating Junction emperature 100°C 

see the 

MOTOROLA MESAS 

at IRE BOOTH 

no. 1105-6 

REGIONAL OFFICES: 

RIDGEFIELD, NEW JERSEY 
540 Bergen Boulevard 
WHitney 5-7500 

"DEPENDABLE QUALITY -IN QUANTITY" 

  MOTOROLA 
- SEMICONDUCTORS 

MOTOROLA INC., 5005 E. McDOWELL, PHOENIX, ARIZONA 

CHICAGO 44, ILLINOIS HOLLYWOOD 28, CALIFORNIA 
4900 West Flournoy Street 1741 Ivar Avenue 
ESterbrook 9-5200 H011ywood 2-0821 

WORLDS 
FASTEST 

SWITCHING 
TRANSISTOR! 
MOTOROLA 

MESA 
2N69S 

250 Mc TIMING WAVE 

I Nee: efr -rts+te Smitt.dee_,. 

SCOPE TRIGGER 

I)ELAY LINE TEST TRANSISTOR 

TW 
HELIX 

lop hy 

.002ktf 

TERM 

TEST CIRCUIT 

The above data is from an independent 

test conducted by Edgerton, Germeshausen 

& Grier, Inc., Boston, Mass. 

Available "off the shelf" From these distributors 

ALAMOGORDO Radio Specialties, HEmlock 7-0370 
BOSTON Cramer Electronics, Copley 7-4700 
CAMDEN General Radio Supply Co., WOodlawn 
48383 CHICAGO Allied Radio Corp., HAymarket 
1-6800 Newark Electric Company, STate 2-2944 
JAMAICA, N. Y. Lafayette Radio, AXtel 1-7000 
LDS ANGELES Kierulff Electronics, Richmond 
7-0271 NEW YORK Milgray Electronics, REctor 
2-4400 Radio Wire Television, WOrth 6-5300 
OAKLAND Elmar Electronics, Hlgate 4-70L1 
PHOENIX Radio Specialties, Alpine 8-6121 
SAN DIEGO San Delco, CYpress 8-6181 
WASHINGTON, D. C. Electronic Industrial Sales, 
Ffllidson 3-5200. 

- 
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SEMICONDUCTOR PROGRESS. 
THROUGH RESEARCH 

An artist's conception entitled "Semiconductor Progress ... 
through Research" depicts the flow of solid state devices from the 

raw state to products.to applications of the future. A reproduction of 
this painting, suitable for framing, is available on request. 

Literature describing the progress of General Transistor's 
products, also developed through research, is available, in the form 

of technical engineering bulletins, on request. 

GERMANIUM 

HIGH SPEED 

COMPUTER SWITCHING 

TRANSISTORS 

BULLETIN 111 
G-140A 

GERMANIUM 

HIGH FREQUENCY 

TRANSISTORS 

GERMANIUM 

GENERAL PURPOSI 

TRANSISTORS 

le 
BULLETIN BULLETIN 
G-150A G-160 



GERMANIUM 

BILATERAL 

TRANSISTORS 

LETIN 
-170 

GERMANIUM 

DRIFT TRANSISTORS 

GERMANIUM 

PHOTOTRANSISTORS 

BULLETIN BULLETIN 
G-180 2N469 

GERMANIUM 

COMPLEMENTARY 

SYMMETRY 

TRANSISTORS 

BULLETIN 
2N529 

GERMANIUM 

HIGH VOLTAGE 

TRANSISTORS 

BULLETIN 
GT-1200 le 

"Y EARS  AHEAD IN RELI A 8ILI; Y'' 

91-27 138TH. PLACE 

SUBMINIATURE 

GERMANIUM 

GOLD BONDED DIODES 

BULLETIN 
GO-10 

SILICON 

PNP ALLOY 

JUNCTION 

TRANSISTORS 



DELCO POWER TRANSISTORS 

MILITARY 
COMMERCIAL 
TYPICAL CHARACTERISTICS AT 25°C 

EIA 2N291A* 2N297A 2N665 2N553 

Collector Diode Voltage (Max.) 
60 60 80 80 

volts 

HFE (Ic =0.5A) (Range) 40-100 40-100 40-80 40-80 

HFE (lc = 2A) (Min.) 20 20 20 20 

'co (2 volts, 25°C) (Max.) 200 200 50 504. 

!co (30 volts, 71 °C) (Max.) 6 6 2 2 
ma 

Foe (Min.) 5 5 20 20 
kc 

T (Max.) 95 95 95 95°C 

Therm Res. (Max.) 
2 2 2 

2°C/W 

*Mil. T 19500/36 (Sig. C.) 
**mil. T 19500/58 (Sig. C.) 

NOTE: Military Types pass comprehensive electrical 
tests with a combined acceptance level of 1%. 

See you at IRE Show, Booth 1512. 

Delco Radio announces new PNP 
germanium transistors in 2N553 
series — the 2N297A and 2N665; 
designed to meet military specifica-
tions. These transistors are ideal as 

voltage and current regulators be-

cause of their extremely low leakage 
current characteristics. All are 

highly efficient in switching circuits 

and in servo amplifier applications, 
and all are in volume production! 
Write today for complete engineer-

ing data. 

DELCO RADIO 
Division of General Motors • Kokomo, Indiana 

int V\( .11 OFFICES 

Newark, New Jersey Santa Monica, California 
1180 Raymond Boulevard 726 Santa Monica Boulevard 
Tel: Mitchell 2-6165 Tel: Exbrook 3-1465 
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1959 TRANSISTOR INTERCHANGEABILITY CHART 

.100"MIN. 

METAL 
CASE 

.335-MAX 
•275"MIN1 

4-.370" MAX. -1.1 

.2 60"MAX. 

.2 00" MIN. 

1.5"MIN. 

4  370 MAX   

 r305.MAX —1 

125" MAX ri 

26e MAX 

1 
— MIN 
2 

LEAD LENGTH 

200' NOM 

PIN CIRCLE 
DIA 

I* EMITTER 

2- BASE 

3- COLLECTOR 

90 ° 

018 « NOM 
LEAD DIA 

.470' 
MAX. 

. 95' 
NIAX 

.1es• 
NOY. 
PIN 

CIRCLE 
DIA. 

Lead . I — Collector 
Lead .2 — Base 
Lead .3 — Enir 

2110 . 
MAX. 

31 

RED LINE 

.550 * 
MAX. 

0.232 
MAX 

EMITTER 0.590  

BASE MAX 

0.083 

0.033 

COLLECTOR 

RED DOT AT THE 

COLLECTOR SIDE 

. 1.475  

MIN. 

0.017 

0.059 MAX. 
NOT TINNED 

.156" 
DIA. 

MAX 

1 
510" 

MAX 

070" PIN 
CIRCLE 

1" 
.085" I MIN 

2 " 
COLLECTOR 
AND BASE 

BASE 
2 

135" 

1" EMITTER 
2 13. 

MIN I MIN 

I— 061 -

EMITTER 
3 

COLL,ECTOR 
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CRYSTAL GROWING 

MACHINES 

SEMIAUTOMATIC 

GLASS DIODE 

SEALING MACHINES 

We have created over 
one thousand DIFFERENT KINDS 

of electronic production machines! 

GLASS DIODE 

BODY MAKING 

MACHINES 

GLASS DIODE 

BEADING MACHINES 

Whether for semiconductor or electronic tube 

production, each has exceeded customers' 

specifications. And each was tested under 

actual operating conditions before shipment. 

GRID WINDING 

MACHINES 

AUTOMATIC GLASS 

DIODE SEALING 

MACHINES . 

L 

AUTOMATIC 

EXHAUST MACHINES 

CAT WHISKER 

WELDING MACHINES 

BUTTON STEM 

MACHINES 

Can you use this kind of engineering service and cost saving 
automation in YOUR business? CALL OR WRITE US. 

ENGINEERING COMPANY 

WORLD'S LARGEST EXCLUSIVE BUILDER 

OF MACHINERY FOR THE ELECTRONIC INDUSTRY 

GENERAL OFFICES: 3.122 Hut!eon Are., Unimt ('fly, XI w Arm y 
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VISUAL MICROWAVE ANALYSIS-10 to 44,000 mc 
COMPLEX SPECTRUM DECODING 

Dissect complex 
pulse spectrum 
visually by means 
of Polarad 
Model SD-1 

MULTI-PULSE 
SPECTRUM SELECTOR 
Used with any Polarad analyzer, this Model SD-1 Spec-
trum Selector permits complete analysis of any complex 
pulse modulated microwave signals. The unit decodes 
and isolates any segment of a complex pulse train and 
permits corresponding spectrum analysis of that segment. 

Model SD-1 Spectrum Selector displays pulse groups 
up to 180 microseconds duration (Model SD-1X: 350 
microseconds). 

Applications: 

Design and operation of radar, telemetry equipment, 
IFF systems and beacons. 

FREE LIFETIME SERVICE 
ON ALL POLARAD 
INSTRUMENTS 

Ask your nearest Polarad 
representative (in the 

Yellow Pages) for a copy 
of "Handbook of Spectrum 
Analyzer Techniques" and 

"Notes on Microwave 
Measurements" 

POLARAD 
ELECTRONICS 
CORPORATION 
43-20 34th Street, Long Island City 1, N. Y. 
Representatives in principal cities 
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Analyze complex spectrum visually 
using any of Polarad's wide band 

MICROWAVE ANALYZERS 

MAIL 

THIS 

CARD 

Model TSA 
Spectrum Analyzer 
-25 kc resolution, 
400 kc to 25 mc 
dispersion. 5 sen-
sitive plug-in 
tuning units. 

Model TSA-S 
Combination 
Synchroscope-
Spectrum Analyzer 
— Displays 
pulse waveform Of 
frequency spec-
trum. 5 kc to 5 mc 
adjustable band-
width, 400 kc ta 
25 mc dispersion. 
5 sensitive plug-in 
tuning units. 

UUUUUUUUU mama UUUUU am 

Model TSA-W 
Wide Dispersion 
Spectrum Analyzer 
- - 100 kc to 70 
mc dispersion. 
7 kc and 50 kc 
resolution. Loga-
rithmic amplitude 
display. 5 sensitive 
plug-in tuning units. 

,8•••••IÀ 
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Model SA-84 Multi-
band Spectrum 
Analyzer — 10 to 
40,880 mc in a 
single unit. 25 kc 
resolution, 400 kc 
to 25 mc disper-
sion. Simple band 
switch, slide-rule 
dial. Military 
approved. 
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POLARAD ELECTRONICS CORPORATION: 

Please send me information and specifications on: 

Ell Model SD-1 Multi-Pulse Spectrum Selector 
El Microwave Spectrum Analyzers 
El Model B Microwave Code Generator (see reverse side of this page) 

My application is-

Narre TitleDept.  

Company  

Address_  

City Zone  State  



COMPLETE FACILITIES-
CODED MICROWAVE 
SIGNALS 950 to 10,750 mc 
APPLICATIONS: 

One integrated instrument: 

Provides a complete system for simulating and testing 

missile and telemetry systems, IFE and radar, 

microwave beacons, direction finding and navigational 

equipment and microwave relay links. 

Performs general purpose signal generator and oscilloscope 

measurements, multi-pulse testing and analysis. 

SET FREQUENCY 

Frequency range 950 to 10,750 mc is covered by four 

interchangeable microwave oscillator units, all stored in the 

instrument. Each has UNI-DIAL control, precision power 

monitor circuit to maintain 1 milliwatt power output reference 

level, and non-contacting short-type chokes to assure long life. 

VISUALLY CHECK MULTI-PULSE CODE 

Calibration of r-f pulse width, delay and group repetition rate 

is simplified by ability to view pulse train on a precision 

oscilloscope with a built-in wide band r-f detector. 

ADJUST MULTI-PULSE CODE 

Code modulation is achieved with five independently adjustable 

pulse channels providing: pulse repetition rate variable, 

10-10,000 pps; width variable 0.2 to 2 microseconds; 

delay variable 0-300 microseconds. Pulse rise and decay, 

0.1 microsecond. 

NO ADJUSTMENT NECESSARY on self-contained power supplies. 

Klystron power unit adjusts to proper voltage automatically 

for each interchangeable tuning unit. Built-in AC regulator. 

Equipped with an electronically regulated low-voltage DC supply. 

Postage 

Will be Paid 
by 

Addressee 

BUSINESS REPLY CARD 

First Class Permit No. 8, Long Island City 1, N. Y. 

POLARAD ELECTRONICS CORP 

43-20 34th St., Long Island City 1, N. V. 

No 

Postage Stamp 

Necessary 

If Mailed in the 

United States 

SET FREQUENCY 

VISUALLY CHECK MULTI-PULSE CODE 

ADJUST MULTI-PULSE CODE 

Model B 
Microwave Code 

Geierator u-

MAIL THIS CARD 
for detailed specifications. 
Ask your nearest Polarad 
representative (in the 
Yellow Pages) for a copy 
of "Note; on Microwave 
Measurements" 

lesintr 

FREE LIFETIME SERVICE 
ON ALL POLARAD 

INSTRUMENTS 

POLARAD 
ELECTRONICS 
CORPORATION 
43-20 34th Street, Long Island City 1, N. Y. 
Representatives in principal cities 



IA "VC" 110° PI CID 

Tere's a compact honey! The new RCA "VC" (Very Compact) Picture Tubes—now 2 
nches shorter than their prototypes! 

slow commercially available in the new "VC" 110° designs are the RCA-17DKP4 and 

ICA-21EQP4, all-new premium types. They utilize conventional 110° components and 

•ircuitry. And, with only slight changes in focusing-voltage control, they are unilaterally 

nterchangeable with previous 110° types. RCA "VC" 110° types employ the same heater 

athode assembly that has been used and proven for reliability over the past decade in 

iCA Picture tubes. 

0, when the need arises for a slim, very compact TV-set design, contact your RCA Field 

tepresentative. Your pass words are RCA "VC" 110° Picture Tubes. For technical data, 

erite RCA Commercial Engineering, Section C-50-DE, Harrison, N. J. 

RADIO CORPORATION OF AMERICA 
® Electron Tube Division Harrison, N. J. 

RCA FIELD OFFICES 

EAST: 744 Brood Street 
,lewark 2, N. J. 
1-111rnbold , 5-3900 

MIDWEST:Suite 1154 
Merchandise Mart Plazo 
Chicago 54, III. 
WHitehall 4-2900 

WEST: 6355 E. Washington Blvd. 
Los Angeles 22, Calif. 
RAymond 3-8361 

Circle 73 on Inquiry Card, page 123 



THE N Du HEAVY DUTY, 1/4" 
IlmericanBeauty 

ELECTRIC SOLDERING IRON 

#3125 FOR ewe 

PERFORMANCE! 

Super-flexible 

6-foot cord. 

Rigid tubular steel 

casing provides 

lightweight support 

between heating 

element and handle. 

Plug-type tip of 

nickel-coated 

copper. 

Easily replaced 

heating element— 

thick mica insulation 
cuts current leakage. 

Lead-wire insulator, 
screwed to element 

assembly for added 
strength. 

New design lead-tube 

insulator protects 

and separates 

lead wires. 

Rugged terminal 

connector assembly 
provides cord-strain 

relief. 

Cool, comfortable, 

safety-flare handle. 

Available with dia-

mond or chisel 

point; straight or 

angled casing, as 

shown. 60 or 75 

watts. 

American Beauty soldering irons have led the field in 

quality and production performance since 1894. There is a 

model to meet every soldering requirement. 

Write for our 16 page catalog, showing our complete line, 

their use and care. 

AMERICAN ELECTRICAL HEATER COMPANY 

176-H DETROIT 2, MICHIGAN 

American&muty 
EICC , RuCOWS 

,M10E 

894 

New 
Products 

MAGNETIC CORE FERRITE 
Ferrite material, MN-31, has high 

initial and maximum permeabilities, 
high saturation magnetization, and 
low losses from 10 to 500 KC. Prop-
erties include: Initial Permeability 

tat 21°C and 50 ice), 2100; Max. 
Permeability (at 2000 gauss), 13500; 
Flux Density (at 7 oersteds w/Row-
land Ring Test Circuit and Flux-
meter), 4300 gauss; Flux Excursion 
(for 1 oersted), 3500 gauss; Retenti-
vity (Be), 1700 gluss. Coercivity 
!He), 0.13 oersted; Loss Factor 
(1/Q) at 50 xc, 7.5 x 10-', and 
at 500 KC, 30 x 10'; Temperature 
Coefficient of Initial Permeability 
(%/ -C), app. 0.2°C; Curie Temper-
ature, over 180°C; DC Resistivity, 
250 ohm-cm. Kearfott Co., Inc., 1500 
Main Ave., Clifton, N. J. 
Circle 257 on Inquiry Card, page 123 

DUMMY LOAD 
The Matchmaster unit consists of 

a dummy load with direct reading r-f 
watt meter and standing-wave-ratio 
bridge (SWR). It is useful in elec-
tronic labs or factories for measuring 
the SWR in antenna feed lines, ad-

justment of radio transmitter power 
output before going in the air and 
many other applications. All compo-
nents are contained in a cabinet 
6 x 8 x 8 in. Barker & Williamson, 
Inc., Bristol, Pa. 
Circle 258 on Inquiry Card, page 123 
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R-F ATTENUATOR 

A 50 ohm, r-f Attenuator is a va-
riable step attenuator which operate 
from de to 500 rd0. They are rotary 
adjustable. Each resistor is mounted 
in a cavity which eliminates reac-

tive components over the useful fre-
quency range of the unit. The resis-
tors are of a stabilized variety, pre-
cured to minimize long-term drift 
and installed to prevent element 
value shift due to soldering heat. 
Three types of 50 ohm units are 
available and 4 types at 75 ohm im-
pedance. Combinations of up to 4 
units can be supplied on standard 
3% x 19 in. rack mounted panels. 
The unit extends 5 in. behind panel. 
Ortho Filter Corp., 196 Albion Ave., 
Paterson 2, N. J. 
Circle 259 on Inquiry Card, page 123 

GALVANOMETER AMPLIFIER 

Galvanometer Amplifier, Model 
T6GA matches low power signals of 
1 v. or more directly to high fre-
quency, high current galvanometer 
oscillographs. Specifications include: 
Voltage gain: Adjustable from 0 to 
1.0; output (37 ohm load): ±-2.4 v. 
at 65 ma de to 8 KC, limits at ±100 
ma; output impedance: 2 ohms de to 
10 xc; controls: 6 gain controls, 1 
power off-on switch; input impe-
dance: 47 K; isolation: individually 
floating channels for use with un-

grounded loads; noise: less than 3 
my peak-to-peak; drift: less than 
3myrF; power requirements: 115 v. 

10 v., 50 to 440 CPS, 45 w. Minne-
apolis-Honeywell, Boston Div., 40 
Life St., Boston, Mass. 

Circle 260 on Inquiry Card, page 123 

750 MILS TO 55V-100 TO 600 Ph' 
H SERIES 

• Hermetically Sealed (Double Seal) 
• Heavy Duty Junction • Axial Leads 

• Low Forward Drop • High Efficiency 
• Low Reverse Current • Low Cost 

O 

illustrated approx. actual size 

F SERIES 
e Positive Environmental Sea 
• Extra Heavy Duty Junction 
• Low Cost • Axial Leads (No Heat Sin 
• Low Forward Drop • Low Reverse Curr a 

Fret z 

f & II SERIES SILICON RECTIFIERS 
F SERIES-ELECTRICAL RATINGS-Capacitive Loads 

T S. . 
Type. 

Max. 

Pearse k 
Inve 
Volts 

Max. 
RMS 
Volts 

Current Rat ngs-Ansperes 
Max. D. C. Load Max. RMS Max. Resurrent Peak Surge- 4MS Max. 

SS C too c iso'c SS C 100 C 130 °C SS °C 100°C 150 °C SS °C 100 °C 150 °C 
F-2 

F•4 

F-6 

200 

400 

600 

70 

140 
210 

.75 

75 

.75 

.5 

.5 

.5 

.25 

.25 

.25 

1.875 

1.875 

1.875 

1.25 

1.25 

1.25 

.625 

.625 

.625 

7.5 

7.5 

7.5 

5. 

5. 

5. 

2.5 

2.5 

2.5 

75 

75 

75 

75 

75 

75 

35 

35 

35 

H SERIES-ELECTRICAL RATINGS-Capacitive Loads 

5. T. 

Moo. 

Peak e 
In vers 

Max. 
RMS 

Current Ratings-Amperes 
Max. D C. Load Max. RMS Max. R•current Peak Surge - 4MS Max. 

Tye. Volts Volts 55t 100°C 1SO'C 55'C 100C 150 °C 55 °C 100C 150 °C 55 °C 100 °C 150 °C 
10H 100 35 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 
20 H 200 70 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 
30 H 300 105 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 
40 H 400 140 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 
50H 500 175 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 
6014 600 210 .75 .5 .25 1.875 1.25 .625 7.5 5. 2.5 75 75 35 

\Mete fo design notes No. 30 and 31 

VISIT US AT THE IRE SHOW-BOOTH #3053 

SARKES TARZ1AN, INC., Rectifier Division 
DEPT. EE-1, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA 

In Canada: 700 Weston Rd., Toromo 9,Tel. Roger 2-7535 • Export: Ad Auriema, Inc., New York City 
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Tape specs are getting 

tougher every year 

Keeping ahead of its customers is the only way a magnetic tape 
manufacturer can meet the rapidly rising standards being set for 
its product. And often the standards are as varied as they are 
exacting. Special slitting tolerances, coating thicknesses, base 
materials and magnetic oxides are rapidly becoming more usual 
than novel. Audio Devices' battery of Automatic Certifiers is one 
of the unique means used to make sure EP Audiotape always meets 
customer specifications. 

Type EP Audiotape is the extra precision magnetic recording 
tape for applications in computing, automation, telemetering and 
seismography. The Automatic Certifier records and plays back 
every inch of the EP Audiotape under test. These tests can be so 
demanding that if the tape fails to reproduce a single test pulse 
out of the 40 million put on a single reel, the entire reel is rejected. 
There are no ifs, ands or buts. 

This is one of many special quality-control operations to which 
EP Audiotape is subjected. From raw materials to hermetically 
sealed containers, every reel gets individual attention. 

EP Audiotape quality is so well verified by instruments like the 
Automatic Certifier that every reel is guaranteed to be defect-free! 
For more information write for free Bulletin T112A. Write Dept. 
TT, Audio Devices, Inc., 444 Madison Avenue, New York 22, N. Y. 

TYPE E P 
AUDIO DEVICES, INC. 
444 Madison Ave., N. Y. 22, N. Y. 
In Hollywood: 840 N. Fairfax Ave. 
In Chicago: 5428 Milwaukee Ave. 
Export Dept.: 13 East 40th St., N. Y., 16 
Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif, 

Products 

BEAM SWITCHING TUBES 

Miniature beam switching tubes, 
shielded (Type BD 316) and un-
shielded (Type BD 203), operate at 
transistor voltages, and retain the 
characteristics of regular beam 

--
switching tubes. Dimensions are re-
duced by 35%. They may be used in 
direct contact with elch other. They 
are 10 position tubes for distribution, 
counting, coding and decoding, sam-
pling and conversion. Each tube may 
replace 20 or more transistors or 
other components. They can be ar-
ranged to switch in sequence or at 
random, can Le preset to any posi-
tion, and interconnected as distribu-
tors to any number of positions. Bur-
roughs Corp., Electronic Tube Div., 
P. 0. Box 1226, Plainfield, N. J. 
Circle 261 on Inquiry Card, page 123 

CONSTANT SPEED MOTOR 

High temperature, continuous duty, 
1Y4, in. PM governed motor with gear 
reduction and filter for precise tim-
ing applications, does not deviate 
more than 3% from 60 RPM with 60 
oz. in. load and 24 to 29vdc supplied 
under any combination of the follow-
ing MIL-E-5272 conditions: Temper-
ature: —55°C to +122°C, procedure 

I; vibration: Procedure 1; shock: 
Procedure II; acceleration: 10g, pro-
cedure I or II. Type 13 R-9102-00 
also meets MIL I-6181B radio noise 
specs. John Oster Manufacturing Co., 
Avionie Div., 1 Main St., Racine, Wis. 
Circle 262 on Inquiry Card, page 123 
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1PANORAMIC'S 
SPECTRUM ANALYZERS 

The SF-2, Panoramic's Synchronous Frequency Analyzer, 
is all electronic, instantaneously tracks speed changes in 
dynamic balance and resonance analyses of rotating 
and reciprocating devices. A single run yields a complete 
plot of frequency vs. amplitude. Used in conLInction 
with the LP-la, it has 
a frequency range up 
to 7500 cps . . . 
tracks fundamental 
or 2nd, 3rd, 4th and 
5th harmonic. Selec-
tivity adjusta ble 
from 10 cps-I kc. Lin 
and 40 db log cali-
brated amolitude. 

The G-6, Panoramic's Broad Band Response Indicator, 
extends the range of Panoramic's Curve Tracing Systems 
to 15 mc! In combination with the SPA-3, it shows 
response to fundamental frequency only, gives a single 
line presentation, discrimi-
nates against noise and 
hum and has virtually un-
limited dynamic range. 0-15 
mc range in 0-3 mc seg-
ments. I v. into 72 ohms 
output with up to 60 
db attenuation. 

The LF-2a, Panoramic's Improved Subsonic Spectrum 
Analyzer, has a redesigned pen recorder, stabilized base-
line, a second (externally activated) 
pen for marker injection, an optional 
internal 3" CRT, a more precise 
center frequency control and all the 
features that made the LF-2 ideal 
for applications where exceptionally 
high resolution is required or where 
analyses are made over extended 
periods. Frequency range 
0.5-2250 cps. 

The New Function Selector Panel for the LP-la, Panoramic's 
Sonic Spectrum Analyzer, permits critical analysis of 
random and other complex waveforms. To the LP-las 
standard features it adds 10-1000 cps adjustable IF 
bandwidth. 1.0.1 
cps adjustable 
video (low pass) r 
output filter, 
and a voltage 4 a 
calibration reset.   

ta 4 

0.5 cps through 44,000 mc 

SEE how they can 
solve your measurement 
and analysis problems 
Panoramic's forward thinking, long and specialized experience in the 
development of spectrum analyzers, brings to you the human engineering 
and stable, direct reading displays that make possible rapid and reliable 
analysis for your measurement problems ... whether it be subsonic or 
microwave . . . noise, vibration, instabilities of oscillators, detection of 
parasitics, studies of harmonic outputs or your own special problem. 
Here are just a few of Panoramic's long line of widely accepted and 

completely dependable instruments. I 
If you won't be at the Show, I 
write NOW for technical bul- /--- --\ 

11/44,0 letins, new CATALOG DIGEST 
and ask to be put on . ledependabli;,\ 

PANOH,AMIC the regular mailing list ,...—. ( CERTIFIED for THE PANORAMIC '7-3 / SPECIFICATIONS 
I ANALYZER featuring •, lie — \ for accurate 

i  a pplication data.  , \ data 

. 1 

540 South Fulton Ave., Mount Vernon, N.Y. Phone: OWens 9-4600 
Cables: Panoramic, Mount Vernon, N.Y. State 

• 

The SSB-3, Panoramic's New Rapid Test Instrument for SSB 
Transmissions, combines in one con-
venient package a sensitive spectrum 
analyzer (the 513-12a Panalyzor), a 
stable tuning head, a two-tone 
generator and internal calibrating 
circuitry, to set up, adjust, monitor 
and trouble-shoot SSB and AM 
transmissions. Simple to operate, 
compact and exceptionally 
low-priced. 

The SPA-2, Panoramic's New Microwave Spectrum Analyzer, 
was specifically designed for high 
resolution analysis of broad pulse 
spectra. Two tuning heads with a 
frequency range from 50-4000 mc, 200 
cps resolution, I mc sweep width 
continuously reducible to 0 with IF 
bandwidth, control, 40 db log, 
20 db lin and square law amplitude 
scales, calibrated and continuously 
variable differential markers. 

The SPA-4. Panoramic's Advanced High-Frequency 
Sensitivity Spectrum Analyzer, has a 
range of 10 mc to 44,000 mc with one 
tuning head, many unique features 
and tremendous flexibility. Resolution 
continuously variable from 1 kc to 80 
kc. 70 mc wide sweep width 
continuously adjustable to 0. Careful 
shielding to avoid interference. 
Calibrated power, voltage and log 
amplitude scales. 

High-

at IRE booth 3515-3517 
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KLEIN midget pliers 
speed up electronic assemblies 

Hardly larger than a package of your 
favorite cigarettes, these Klein midget 

pliers fit into small spaces, simplify-
ing wiring on electronic assemblies. 
Midgets in size but giants in per-

formance, they make it easy to work 
in confined space. 

These midgets are recent additions 

to the famous Klein line of high-qual-
ity pliers. Scores of long nose, side 

cutters, oblique cutters and other 

types are illustrated and described in 
the Klein catalog. A copy will be sent 
without obligation. 

FREE KLEIN CATALOG 
Catalog 101A, listing and describing 
scores of Klein Pliers, will be sent on 

request. Write for it today. 

ASK YOUR SUPPLIER 

Foreign Distributor: International Standard Electric Corp., New York 

Mathias KLEIN sic Sons rerrrimri adœpe,tu. 
7200 McCORMICK ROAD • CHICAGO 45. ILLINOIS 

TAPE READER 

Photo-electric paper tape reader, 
Model PR-2, operates at 400 charac-
ters per sec and will stop or start 
on 1 character. Any 5, 6 or 7 channel 
numeric code can be read and trans-

lated to G-15 code. In addition to 
positive and negative numbers, the 
external code may include control 
characters and certain special charac-
ters. It will accept up to 500 ft. rolls 
of tape. While the G-15 computer is 
equipped with its own searchable, 
magazine loaded, photo-electric reader 
for data and program input, the PR-
2 accessory extends input versatility 
by allowing entry of data from a wide 
range of recorders. Bendix Computer 
Div., 5630 Arbor Vitae St., Los 
Angeles 45, Calif. 

Circle 263 on Inquiry Card. page 123 

RECESSED BLOWER 

Two-speed packaged blower for use 
where side exhaust is required or 
where air is to be diverted into a 
duct system. The blower has a panel 
size 83/4 in. deep and fits standard 
19 in. racks. It has an air delivery 
of 800 cfm at high speed and 600 cfm 

at low. The motor meets the intent of 
MIL-E-4158A. The filter is perma-
nent; the grille stainless steel. The 
blower is normally used for bottom-
rack mounting. McLean Engineering 
Laboratories, Princeton, N. J. 

Circle 264 on Inquiry Card. page 123 
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112139 Products  
TELEMETRY ANTENNA 

TACO G-1054 design features cir-
cular polarization, choice of helical 
feeds, a 6, 8 or 10 ft. dia. parabolic 
reflector, and a manually controlled 
mount for ground or vehicle installa-

tion. Gain is 23 to 26 db over an iso-
tropic source, nominal beam width is 
8° to 14°. Frequency range is 940-
980mc. VSWR of the complete antenna 
is less than 1.3. Azimuth adjustment 
is 360°; elevation adjustment 0-90°. 
Used for orbital and into-space tele-
metering or TV-Studio Transmitter 
Links (STLT) by feeding the dish 
with a 1990-2110 me feed. Technical 
Appliance Corp., Box GC 38, Sher-
burne, N. Y. 
Circle 265 on Inquiry Card, page 123 

ADJUSTABLE SPEED DRIVE 

"Motorformer Series" adjustable-
speed drives has 17 different models 
ranging from 1/20 to HP. All 
models feature smooth control from 
zero to maximum rated speed. Con-
servative rating of rectifiers and mo-
tors assures continuous operation at 

any speed. The entire controlled rec-
tifier is contained in a compact enclo-
sure that is designed for either bench 
use or wall mounting. Servo-Tek 
Products Co., 1086 Gale Road, Haw-
thorne, N. J. 
Circle 266 on Inquiry Card, page 123 

( DECADE RATIO TRANSFORMER 

a I U MM. Will 

DEKATRAN 

DI-A 5 
3 Decodes Plus Interpoloting Potentio 
teeter. 5 Significant Figure Accuracy. 

PRICE: $275.00 

01.35 
7. Decodes Plus Interpeoffl Potentio-
meter. 4 Signifcont 'Figure Accurocy. 

PRICE: $160.00 

o 

0-) 

3 4 

The 1959 IRE Show marks the first anniversary of a new concept in 
ac voltage dividers—the ESI DEKATRAN decade ratio transformer. 
During the past year we have been pleased with your response to 
the following "firsts" provided by our DEKATRAN "component 

type" decade transformers. 

FIRST with coaxial dials, switches and toroidal transformer for 
maximum performance in minimum space. 

FIRST to break the "price barrier" providing laboratory instru-
ment performance at a component price. 

FIRST with toroidal transformer encapsulated in the front 
panel mounting assembly for maximum rigidity and 
ability to meet military vibration and shock requirements. 

FIRST with unique suppression of switching transients. 

FIRST with "overlap" feature permitting voltage settings at 
more than 100% of each decade. 

rie e 

WRITE FOR 
BULLETINS 
C-22 AND C-24 

o DEKATRAN — !s 
U001  

ELECTRO-MEASUREMENTS, INC. 

7524 S. W. MACADAM • PORTLAND 19, OREGON 

Booths 3010-3011 at the March I.R E. Show 
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o ffiwILOININ, 

,WW-RB-l9 

WW-RB-1 8 

WWR TYPE, 
5 Sizes 

... for Complete Reliability Under 
Severe Environmental Conditions 

WW-RB- 17 

WW-RB- 1 6 

WW-RB-15 

WW-RB-09 

W P5 TsYizP, eE 

e 

WWA TYPE, 
13 Sizes 

TYPE WW ENCAPSULATED RESISTORS 
Wire Wound, Precision, Hi-Value, Non-Inductive 

TYPICAL DERATING CURVE 

t :Do 

2 

o z 

75 

2$ 

2$ 75 I 5 I 5 225 

AMR, NT EMP DEG CENTIGRADE 

JUST ASK US 

75 

The DALOHM line includes precision re-
sistors (wire wound and deposited car-
bon); trimmer potentiometers; resistor 
networks; collet fitting knobs and hys-
teresis motors designed specifically for 
advanced electronic circuitry. 
If none of the DA ',OHM standard line 
meets your needs, our engineering depart-
ment is ready to help solve your problem 
in the realm of development, engineering, 
design and production. 

Just outline your specific situation. 

DALE 
PRODUCTS 

INC. 
1304 213th Ave. 

COLUMBUS, NEBRASKA 

High resistance value, wire wound 
resistors designed for non-inductive 
requirements that demand the clos-
est precision tolerance. Encapsulated 
in carefully compounded material, 
selected for matching coefficient of 
expansion to that of the wire. 

• Rated at .1 watt to 2 watts, with a wide 
selection, depending on type and size. 

• Resistance range from 0.6 ohm to 6 
Megohms, depending on type. 

• Tolerance: -± 0.05%, ± 0.1%, ± 0.25%, 
0.5%, ± 1%, -± 3%. 

TEMPERATURE COEFFICIENT: Within 
0.00002/degree C. 

OPERATING TEMPERATURE RANGE: 
—55° C. to 125° C. 

SMALLEST IN SIZE: 1/4 "x 3/9"to 21/8"x 7/8". 

COMPLETE PROTECTION: Encapsulating 
material makes them completely impervious 
to penetrating effects of salt spray, humidity, 
moisture and corrosive gases and vapors. 

CONFIGURATIONS: WWA — axial leads; 
WWP—parallel leads; WWR—radial leads; 
WWL—lug style terminals; WW-RB—military 
style with lug terminals; HWA and HW-RB— 
high temperature applications. 

MILITARY SPECIFICATIONS: Surpasses 
MIL-R-93B, characteristic A and B; MIL-R-
9444. 

Write for Bulletin R-26 

CARD RECEPTACLES 
Printed circuit card receptacle con-

nectors, "RELI-ACON" have 24, 22, 
18, 15 and 10 contact single side re-
ceptacles, and 48, 44, 36, 30 and 20 
contact double side receptacles, all 

having 0.156 centers. They accom-
modate Class 1 (broad limits) toler-
ances on NEMA nominal 0.062 in. 
laminates. Maximum contact resist-
ance is 4 mohm measured on a 0.054 
in. card after insertion of a 0 074 in. 
card. The double side card receptacle 
maintains a minimum of 1 oz. per 
contact on a 0.054 in. thick card after 
1000 insertions of a circuit board hav-
ing a thickness of 0.074 in. Methode 
Mfg. Corp., 7447 W. Wilson Ave., 
Chicago 31, Ill. 
Circle 267 on Inquiry Card, page 123 

EPDXY MATERIAL 

Epoxy material, "Filmex", is a 
tissue-thin epoxy sheet that can be 
die-cut, provides a bond exceeding 
5000 lbs in shear strength and may 
be used for bonding practically any 
materials such as glass, ceramics, or 
metals and is not affe-ted by tempera-
tures to 400°F. A translucent ma-

terial, it is completely flexible and 
ranges in thickne s from 0.0015 to 
0.020 in. It melts in place at 200°F, 
and then is cured for 40 min. at 
392°F. Mansol Ceramics Co., 140 
Little St., Belleville, N. J. 

Circle 268 on Inquiry Card, page 123 
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PHOTOCELLS 

Three-dimensional selenium photo-
voltaic "contour photocells" can be 
shaped into almost any form, mounted 
on a rotating shaft in a position con-
trol servomecl nism, or used as a 

form of non-linear function generator, 
when formed into a photosensitive 
cam. These cells may be used in elec-
tronic photoelectric devices for control 
applications, production flow proc-
esses, and automatic inspection and, 
sorting. They can be produced to any 
requirement (curved, cylindrical or 
other configurations) in 3-dimensional 
shapes with as little as 1 in. radius of 
curvature. International Rectifier 
Corp., El Segundo, Calif. 

Circle 269 on Inquiry Card, page 123 

RASTER TIMERS 
Expanded sweeps have no loss of 

detail on either side of the observed 
event with the "101" Series Raster 
Timers, used to study phenomena oc-
curing in time from 10 msee. to 50 
sec. They provide a sweep raster of 
10 traces on a de oscilloscope. Traces 
are time calibrated with controlled 
markers. Bandwidth is de to 200 KC. 
They are available in 2 models with 

total sweep length from 10 ms to 
100 ms and 1 sec. to 50 sec., and pro-
vide 5 in. scope tubes with about 40 
in. of effective trace per raster. 
American Electronic Labs., Inc., 121 
N. 7th St., Philadelphia 6, Pa. 

Circle 270 on Inquiry Card, page 123 

The 750 trimmer, with a completely 
sealed case and welded construction, 
offers outstanding performance and 
stability. 
It has a space saving design for ad-
vanced electronic circuits where it's 
mandatory to meet demanding con-
ditions of miniaturization, relia-
bility, precision and severe operat-
ing conditions. 
Two terminal styles available: 750W 
—with leads extending from end of 
case; 750WP—with leads extending 
from bottom of case for printed 
circuits. 
• Rated at 2 watts, up to 70° C. ambient. 
• Resistance range from 100 ohms to 30K 
ohms. 
• Standard tolerance: ± 5%, closer toler-
ance available. 
OPERATING TEMPERATURE RANGE: 
—55 C. to 175 C. 
SUPER-MINIATURE SIZE: .180 x .300 x 
1.00 inch. 
RESOLUTION: .1% to 1%, depending on 
resistance. 
SHAFT TORQUE: 5 inch/ounces max. 
BACKLASH: 10° maximum. 
SCREW ADJUSTMENT: 18 turns, nominal. 
MOUNTING: Individually or in stacked 
assemblies with standard 2-56 screws. 
SAFETY CLUTCH: Clutch arrangement on 
movable wiper contact prevents breakage 
due to over-excursion. 
WEIGHT: 1.8 grams. 
MILITARY SPECIFICATIONS: Surpass 
applicable paragraphs of MIL-R-1 9A, MIL-
R-12934A, MIL-E-5272A and MIL-STD-202A. 

...for Complete Reliability Under 
Severe Environmental Conditions 

TYPE 750 TRIMMER POTENTIOMETERS 
Super-Miniature, Wire Wound, Precision 

TYPICAL DERATING 

e 
2 75 
2 50 
6  25 

O2s 

CURVE 

75 125 175 2 5 275 

»WENT TEMP DEG CENTIGRADE 

JUST ASK US 
The DALOHM line includes precision re-
sistors (wire wound and deposited car-
bon); trimmer potentiometers; resistor 
networks; collet fitting knobs and hys-
teresis motors designed specifically for 
advanced electronic circuitry. 
If none of the DALOHM standard line 
meets your needs, our engineering depart-
ment is ready to help solve your problem 
in the realm of development, engineering, 
design and production. 
Just outline your specific situation. 

Write for Bulletin R-41 

DALE 
PRODUCTS 

INC. 
1304 28th AVE. 

COLUMBUS, NEBRASKA 

ELECTRONIC INDUSTRIES • March 1959 Circle 93 on Inquiry Card, page 123 185 



RELIABILITY 

START ON ON 

THE GROUND 

Missile launching equipment manu-

facturers must be positive of every 

component in their vital equipment. 

For this reason, Air-Marine blowers 

are specified equipment in many of 

the launching beds built today. The 

blower shown here is currently being 

used in the Army's NIKE Hercules 

Program. Interested manufacturers 

are urged to look into the proven 

reliability of Air-Marine's complete 

line of sub-fractional H.P. Motors, 

Blowers and Fans. 

F2331 Type, 

130 CFM at 
0" S.F.. 
Hi-Ambient 
Operation 

air • marine 
motors, inc. 
AMITYVILLE, NEW YORK 

LOS ANGELES, CALIF. 

See us at the IRE Show 
Booth 2315 

New 

Products 

ADD-ON FUSE BLOCKS 

Add-On Fuse Blocks, for protec-
tion of solenoids, small motors, or 
control apparatus on multiple circuit 
equipment, can be assembled into a 
block of any number of poles. The 

single pole blocks interlock and each 
unit is locked in place by a single 
screw. Additions may be made at 
either end. Poles may be added or 
removed without disconnecting termi-
nal leads on other units. Each fuse 
may be a circuit disconnect. Clips per-
mit raising one end of the fuse to a 
right angle position to the block. 
Bussmann Mfg. Div., McGraw-Edison 
Co., University at Jefferson, St. Louis 
7, Mo. 

Circle 271 on Inquiry Card, page 123 

CHOKE KITS 

R-F chokes (63 chokes) in the pre-
fered series of inductance values, 
packaged in 3 clear-plastic boxes for 
the immediate selection of choke pa-
rameters. Each kit has a block which 
holds the chokes in proper position, 
permanently mounted to a blackboard 
which contains complete technical data 
for each choke. Series "S" Kit has 
19 chokes from 0.1 /LH to 100 it11. Se-

ries "M" Kit has 19 chokes from 1.0 
izH to 1000 /41. Series "L" Kit has 25 
chokes from 1.0 /LE to 10,000 /4-1. In-
ductance values are preferred values. 
Essex Electronics, 550 Springfield 
Ave., Berkeley Heights, New Jersey. 
Circle 272 on Inquiry Card, page 123 
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New 

IProducts 

CONNECTORS 

Series of subminiature precision 
connectors, SMI-C have a stainless 
steel reinforcing retainer under each 
screwlocking el ement to remove 
torque stresses from the molded 

bodies. Positive re-entrancy of the 
male pins is assured each time by a 
flanged guide female contact. Self-
alignment action is also assisted by 
provision of wider countersink on up-
per end of contact. They are avail-
able in contacts of 7, 11, 14, 20, 26, 
34 or custom configurations. The con-
nectors may be used for critical en-
vironmental conditions and extremes 
of military applications. U. S. Com-
ponents, Inc., 454 E. 148th St., New 
York 55, N. Y. 
Circle 273 on Inquiry Card, page 123 

DUPLEXER 

Duplexer has a reject attenuation 
greater than 100 db. Designed for 
operation in the 755 to 985 Mc band, 
it is especially suited to tropospheric 
scatter applications. The duplexer 
enables the same antenna to be used 
simultaneously for both transmitting 

and receiving. It is made of high 
strength aluminum alloy. The trans-
mitter and receiver ports are equipped 
with transitions which are fitted with 
coaxial inputs. D. S. Kennedy & Co., 
Cohasset, Mass. 
Circle 274 on Inquiry Card, page 123 

MINIATURE 

PRECISION 

POTS 

Integral torque device. Design 
of form eliminates loose leads, 
loose lugs, loose parts. Complete 
Line — Available with standard 
bushings or retractable types 
for single or double tuning. 
Diameters available: .205", 
.250", .375", and .500" in a vari-
ety of lengths. Write for folder 

ELECTRONIC INDUSTRIES • March 1959 

, . . meet your most exacting demands for 

accuracy and reliability 

There's a Waters wire-wound Minia-
ture Precision Pot for almost any 
linear or non-linear application. Out-
side diameters range from %" to 
1%". All are rigidly tested in our 
own "in-plant" testing laboratory. 

Catalog PF1258 lists standard and 
optional electrical and mechanical 
specifications on the complete Waters 
line of miniature precision potenti-
ometers. It's helpful in selecting the 
right pot for almost any application. 
Write for it. 

C r"TROI, Contact Meter/Controller 

For accurate control of systems or equipment 

Continuously controls or limits any 
electrical variable . . . a self-
contained, transistorized unit using no 
locking coils or magnetic contacts . . . 
Reset is automatic, but manual reset 
can be provided if signal locking 
action is necessary . . . allows use of 
infinitesimal signal current. Write 
for bulletin. 

RIBBED CERAMIC COIL FORMS 

DESIGNED FOR TRIPLE-TIGHT SLUG 
TUNING 

TORQUE WATCH GAUGES 

For quick, visible, precise measure-
ments of extremely low starting and 
moving torques. Compact hand tool 
features Jacobs-style chuck for ease 
of use. Accuracy: -1-5% of full scale 
standard. 48 models available, start-
ing with low of .005 to .6, and a high 
of 2 to 40 oz. in. Most models avail-
able with CLOCKWISE, COUNTER-
CLOCKWISE, or BI-DIRECTIONAL 
dials. Write for Folder 3001. 

atw  MANUFACTURING, INC. 
BOSTON POST ROAD WAYLAND, MASSACHUSETTS 

See us at the I.R.E. show 
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Now —under a dollar 

Victoreen Glass-Sealed Resistors have always been synony-
mous with the highest product quality. You get high power with 
high stability . . . absolute independence from unfavorable 
environments . . . closer production and inspection tolerances. 
And now—because of new quality-volume production tech-

niques—Victoreen can offer these superb components at highly 
competitive prices. New pricing structure, with large quantity 
discounts, brings prices down below a dollar. The trend is to 
Victoreen Deposited Carbon Resistors—get with it now. AA 9242 

Victoreen 
5806 Hough Avenue • Cleveland 3, Ohio 

Products 

SOLID STATE COUNTERS 

Totalizing and predetermined elec-
tronic counters for laboratory or pro-
duction control. Solid state and cold 
cathode components in the circuitry 
eliminate warm-up time and tube re-

placement. Unit has no moving parts. 
The 3, 4, or 5-decade counters mea-
sure 9 x 7 x 6 in.; weight about 7 
lbs. Available accessories include: 
magnetic pick-ups, infra-red beam 
pick-ups, stylus pick-ups and impulse 
shaping pre-amplifiers. These acces-
sories obtain operating power from 
the counter itself. Instrument Div., 
Redford Corp., Lake Luzerne, N. Y. 
Circle 279 on Inquiry Card, page 123 

MAGNETIC CORE TESTER 

Production and laboratory instru-
ment, Model RK-100 for testing tape 
wound cores, ferrite cores, and re-
lays. Two units may be operated 
synchronously for core plane and co-
incident current testing. Features in-
clude: 2.0% meter for rough settings 
—precision resistors for current 
measurements-0.1 ma. to 1.0 a. cur-
rent pulses-0.1 etsec to 1 msec cur-

rent rise time-9 puise logical pat-
terns—handling of switching times 
to 35 msec—requires only 1 winding 
on core being tested. Arkay Engineer-
ing, Inc., 225 Santa Monica Blvd., 
Santa Monica, Calif. 
Circle 280 on Inquiry Card, page 123 
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NEED LARGE WAVEGUIDE? 
Look to I-T-E to meet all your needs: 
conventional types or special designs 

Rotary ¡oint and step twist High-power 
rotary joint designed for low VSWR. Bi-
nomial stepped 90° twist has 1.02:1 VSWR 
over wide band. 

Gas barrier utilizes Rex-
olite window for maxi-
mum RF transmission. 

Waveguide transformer 
features low VSWR, 
high power, economy. 

A complete large waveguide service. These units reflect I-T-E's design and 
production capabilities with large waveguide. Noncontacting short 
circuit section shown is available with servo-controlled motor drive. For 
proper electrical continuity, all waveguide flanges are held to 0.001 in. 
flatness (total indication) . . . are perpendicular within 0.030 (for two 
flanges, total indication). Available in sizes WR770 through WR2300. 

I-T-E is staffed and equipped to meet your requirements for large wave-
guide used in multimegawatt radar and scatter communications systems. 
For conventional needs, I-T-E manufactures an extensive line of standard 
configurations. And where special problems exist, depend on I-T-E wave-
guide engineers to originate special designs exactly suited to your wants 
and at reasonable cost. 

Productionwise. I-T-E can provide faster deliveries, thanks to its fully 
equipped waveguide shop. Custom-designed tools and fixtures assure both 
flaw-free fabrication and production-âne efficiency. Every step—from the 
initial sheet metal work to final finishing—is performed under one roof... 
under one responsibility. You benefit from lower VSWR, plus maximum 
strength with lightness and economy. 

Let I-T-E's broad design experience and unique production facilities work 
to solve your waveguide problems. Address your inquiries to I-T-E's 
Special Products Division. And ask for your copy of free-space vs. guide 
wave lengths conversion tables for large waveguide. 

I-T-E CIRCUIT BREAKER COMPANY 
Special Products Division • 601 E. Ene Avenue • Philadelphia 34, Pa. 
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When Top Quality Capacitors Are Required 
Specify Pyramid Mylar® or Tantalum 

UP TO 1000 MFD-VOLTS IN LESS THAN 2/100 

OF A CUBIC INCH 

Miniaturized to provide maximum space economy. 

New Pyramid Tantalum slug capacitors have cylindrical cases and contain a non-corrosive electrolyte. 
Due to the special construction of materials used in the manufacture of Pyramid Tantalum slug capacitors, 
these units are both seep and vibration proof. In addition, this type of capacitor assures long service life 
and corrosion resistance—made to meet MIL-C-3965 Specifications. 

Commercially available immediately, these new Pyramid Tantalum capacitor units have an operating 
range between —55° C to 100° C for most units without any de-rating at the higher temperature. 

PYRAMID MYLAR'... 

—30°C to +125°C... 

SMALLEST FILM CAPACITORS MADE!. 

Pyramid new Mylar capacitors have extremely high insulation resistance, high dielectric strength and 
resistance to moisture penetration. 

Commercially available immediately, Pyramid Mylar capacitors have an operating range between 
—30° C to ± 125° C with voltage de-ratings above +85° C. Pyramid wrapped Mylar capacitors—Series 
Nos.: 101, 103, 106 and 107 have the following characteristics: 

Construction Styles: Basic No.  
101 
103 
106 
107 

Type Winding 
Inserted Tabs 
Extended Foil 
Inserted Tabs 
Extended Foil 

Shape e 
Flat o 
Flat cn 
Round w 
Round cc 

Tolerance: The standard capacitance tolerance is 20%. Closer tolerances can be specified. 

Electrical Characteristics: Operating range for Mylar capacitors—from —55° C to +85° C  and to +125° C 
with voltage de-rating. 

Dissipation Factor: The dissipation factor is less than 1% when measured at 25° C and 1000 CPS or referred 
to 1000 CPS. 

Insulation Resistance: Temperature 1R x mfd 
25° C 50,000 
85° C 1,000 

125° C 50 

Pyramid Mylar capacitors are subject to the following tests: 

Test Voltage—Mylar capacitors shall withstand 200% of rated D.C. voltage for 1 minute at 25° C. 

Life Test—Mylar capacitors shall withstand an accelerated life test of 250 hours with 140% of the voltage 
rating for the test temperature. 1 failure out of 12 is permitted. 

Humidity Test—Mylar capacitors shall meet the humidity requirements of MIL-C-91A specifications. 

Complete engineering data and prices for Pyramid Mylar and Tantalum Capacitors may be obtained 
from Pyramid Research and Development Department. 

B
o
o
t
h
 
2
8
3
2
 

Maximum IR Requirements 
15,000 megohms 
6,000 " 
300 " 

DUPONT REGISTERED TRADEMARK 

CAPACITORS—RECTIFIERS 
FOR ORIGINAL EQUIPMENT— pyRANID ELECTRIC CO. 
FOR REPLACEMENT NORTH BERGEN, N.J. 

EXPORT: 458 Broadway, N.Y. 13, N.Y. • CANADA: Wm. Cohen, Ltd.-7000 Park Ave., Montreal 

New 

Products 

VARIABLE RESISTOR 

Vernier variable resistor has ball 
bearing rotation for fine tuning ap-
plications. Contact arm rotates 1° 
per 13.5° shaft rotation. Total contact 
arm rotation is 300° ±-5°. Total shaft 

rotation approximately 4000°. Type 
VA-45 is 15/16 in. dia., 1/4 to 1/2 w. 
Resistance range is 250 ohms through 
10 megohms (linear taper). Voltage 
rating across end terminals is 500 
vdc and voltage rating bushing to 
terminals 1000 volts ac for 1 min. 
hi-pot test with 750 vdc operating 
maximum. Chicago Telephone Sup-
ply Corp ration, Elkhart, Ind. 
Circle 275 on Inquiry Card, page 123 

TERMINAL BLOCKS 

Type 7 T B 12, through-connection 
terminal block, is made to Navy draw-
ing 9000, S6505B, 73214, Rev. H. It 
provides feed-thru conections top and 
bottom, and comes in several different 
lengths and number of terminals. It is 
moulded of glass-filled Alkyd plastic 
(Type MAI-60) as per MIL-M-14E. 
The moulded-in threaded studs are 

of manganese-bronze. It is supplied 
with slotted brass nuts made to specifi-
cations, packaged separately or sup-
plied assembled. Kulka Electric Corp., 
633-643 So. Fulton Ave., Mt. Vernon, 
N. Y. 

Circle 276 on Inquiry Card, page 123 
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FIELD INTENSITY RECEIVER 

Calibrated microwave field inten-
sity receiver for measurements of 
microwave power in the 1000 to 10000 
mc freq. ranze, measures the absolute 
level of radiated or conducted inter-

(D--Q 

eti 
ference, and the susceptibility of 
other instruments and components to 
such interference. It features 4 inter-
changeable plug-in tuning units, Si-
multaneous tuning of the receiver 
and signal calibrator; a calibrated 
meter for r-f signals; audio, video 
and recorder outputs; and an aural 
tuning aid circuit for detecting weak 
or unmodulated signals. Polarad Elec-
tronics Corp., 43-20 34th St., Long 
Island City 1, N. Y. 
Circle 277 on Inquiry Card, page 123 

SYSTEM ERROR BRIDGE 

Theta-Bridge measures the angular 
position of any synchro or resolver 
inaccessibly located within a complex 
system without any mechanical coup-
ling. It is also used to simulate a per-
fect synchro or resolVer input to a 
system. Three dials display angular 
position digitally to three decimal 

places over a 360° range. Specifica-
tions: Accuracy, 10 seconds of arc. 
Readability, 0.001°. Size, 19 in. wide 
by 10 1/2  in. high by 8 in. deep. Theta 
Instrument Corp., 48 Pine St., East 
Paterson, N. J. 
Circle 278 on Inquiry Card, page 123 7 

SPECTROL PRECISION POTENTIOMETERS 

-Prte-b60. 

INTRODUCING THE SPECTROL 

METAL MULTI-TURN PRECISION POT 

Another example of creative engineering from Spectrol, the new Model 590 
10-turn pot features machined aluminum construction with the helical coil 
placed directly against the case for maximum heat dissipation. You can 
expect a longer operating life at higher ambient from the Model 590. 

Non-hygroscopic aluminum case furnishes excellent dimensional stability 

The new pot operates in a relative humidity of 95% over a temperature 
range of —65 to +150°C. It functions above 20g vibration from 55 to 
2000 cps, withstands a 30g shock, and meets all specifications to an altitude 
of 30,000 feet. 
Now in production, the new 590 is available in ranges from 25 to 120,000 
ohms. Standard linearity tolerance is -± 0.3% with 0.025% on special order. 
Featuring fused-glass sealed terminals flashed with precious metal, the unit 
can be supplied with as many as 48 terminals. Both ends of the shaft are sup-
ported by ball bearings. The 1" diameter unit is also available with non-
linear functions. 

Your nearby Spectrol sales engineering representative 
will be glad to provide complete technical informa-, 
tion or you may write directly to Dept. 323. 

ELECTRONICS 
CORPORATION 
"precision electronic components" 

1704 South Del Mar Avenue, San Gabriel, Calif. 

See the Model 590 in Booth 3064 at the New York IRE show. 
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DO YOU NEEDAtie0Mg&bn 

FOR FINISHING WIRE LEADS 

WITH TERMINALS ATTACHED? 

SOME EXAMPLES OF TERMINALS ATTACHED BY ARTOS MACHINE 

NEW ARTOS 
TA-20-S 

Performs 

4 Operations 

Automatically! 
Artos TA-20-S 

with guard raised 

1. Measures and cuts solid or stranded wire 2" to 250" in length. 

2. Strips one or both ends of wire from 1/8" to 1". 

3. Attaches any prefabricated terminal in strip form to one end of wire. 
(Artos Model CS-9 attaches terminals to BOTH ENDS OF WIRE 
simultaneously.) 

4. Marks finished wire leads with code numbers and letters. (Available 
as optional attachment.) 

PRODUCTION SPEEDS up to 3,000 finished pieces per hour. 
Can be operated by unskilled labor. Easily set up and adjusted 
to different lengths of wire and stripping—die units for different 
types of terminals simply and quickly changed. 

ENGINEERING CONSULTATION ... recommendations without ob-
ligation. Special adaptations made to fit requirements of your 
product. Machines for all types of wire lead finishing. 
VISIT US AT 
BOOTH 4208 
IRE SHOW 

WRITE for FREE Bulletin No. 655 on Ados TA-20-S 
World Leaders in 

Automatic Machines for Finishing Wire Leads 

2753 South 28th Street • Milwaukee 46, Wisconsin 

New 
1Proclucts1 

SERVO MOTOR 

Size 8 servo motor for transistorized 
applications in aircraft and missiles, 
the BT 705-1, features a high torque 
to inertia ratio, short length, Control 
phase has a high-impedance center-

tapped winding for transistor use, 
and develops 0.33 oz. in stall torque 
in a standard size 8 BuOrd frame. 
The 2-phase winding is 26 v. on the 
fixed phase and the center-tapped con-
trol phase is 20/0/20 v. Power input 
is 2.7 w/phase at stall; operating 
temperature range —55°C to 150°C; 
speed at max. power output 3500 RPM; 
rotor moment of inertia 0.65 gm. cm°, 
and weight 1.6 oz. Meets Mil Specs. 
Induction Motors Corp., 570 Main St., 
Westbury, N. Y. 
Circle 281 on Inquiry Card, page 123 

TIME SEQUENCE CONTROL 

Control instrument for time inter-
val testing of components is com-
pletely automatic, eliminates opera-
tor errors, and makes possible re-
peatability of test readings. It may 
be set to control 3 separate timing 
operations simultaneously. Operating 
on 3 channels, the standard instru-
ment handles any time up to 130 sec. 
on the selected channels. The instru-
ment may be equipped with an auto-

matic reject alarm, or a measuring 
meter relay. Originally designed for 
laboratory work, it may be used for 
line production testing. Mid-Eastern 
Electronics, Inc., 32G Commerce St., 
Springfield, N. J. 
Circle 282 on Inquiry Card, page 123 
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FILTERS 
All types for 
frequencies 
from .1 cycle 
to 400 MC. 

For Your Special Applications 
The bulk of UTC production is on special units designed to specific customers' needs. 

Illustrated below are some typical units and some unusual units as manufactured for 

'special applications. We would be pleased to advise and quote to your special requirements. 

limed DO-T servo amplifier 
transformer, 400 — 5% 
distortion. 

SPECIALTIES 
Saturable reactors, 
reference 
transformers, 
magnetic 
amplifiers, 
combined units. 

400 — telemetering, 3 db at 
+ 7.5%, 40 eb at 230 and 
700 —, x 11/4  x 2". 

15 — BP filter, 20 db at 30 
—, 45 db at 100 —, phase 
angle at CF less than 3° 
from —40 to + 100° C. 

LP filter within I db to 49 LP filter less than .1 
KC, stable to .1 db from 0 to 2.5 KC, 50 db bey 
to 85' C., 45 db at 55 KC. KC. 

braid for printed circuit, Q 
of 90 at 15 KC. 

Dual toroid, Q of 75 at 10 HVC tapped variable inductor 
for 3 KC oscillator. KC, and (I of 120 at 5 KC. 

db 
ad 3 

HIGH Q COILS 
Toroid, 
laminated, 
and cup 
structures 
from .1 cycle 
to 400 MC. 

Wound core unit 01 micro. 
second rise time. 

RF saturable, inductor for 
sweep from 17 MC to 21 MC former .05% accuracy. 

Pulse carrent tansforme• 100 
Amp. 

voltage reference trans. Multi-control magnetic am-
plifier for airborne servo. 

Pulse output to magnatron, Precise wave shape pulse 
blfilar filament. output, 2500 V. 3 Amps. 

Input, output, two tuned 
Interstages, peaking net-
work, and BP filter, all ,,r1 
one case. 

PULSE 
TRANSFORMERS 
From miniature 
blocking 
oscillator to 
10 megawatt. 

POWER 
COMPONENTS 
Standard and high 
temperature . . . 
hermetic, 
molded, and 
encapsulated. 

ie ° a 

a 

— 

.h"-4 L 

— 

Multi-winding 140 VA, 6 KC 
power transformer 11/4  x 11/4  
X 1" 

200 C. power transformer, 
400 —, 150 VA. 

400 — scope transformer, 
20 KV output. 

60 — current limiting fila-
ment transformer. Sec. 25 
Mmfd., 30 KV hipot. 

UNITED TRANSFORMER CORPORATION 
150 Vorick Street, New York 13, N. Y. • EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y., 

CABLES: "ARLAB" PACIFIC MFG. DIVISION, 4008 W. Jefferson Blvd., Los Angeles, Car. 
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New 

E' 

Announcing - 

IERC's 

Heat-

Dissipating 

Electron 

Tube 

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, Sec. 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. 

r !Products 

SERVO AMPLIFIER 
Transistorized Model A3300-01 has 

an internal de power supply and pro-
vides 90" phase shift. Power sup-
plied to the load is in pulse form of 
constant amplitude, and width, or 

time duration of the pulse is propor-
tional to the amplitude of the input 
signal. Gain is established at values 
between 80 and 1600, with external 
resistors. It may be modified for 400 
CPS where max. power input is 16 w. 
Input impedance is 5 K-100 K ohms; 
signal frequency, 60 ces; max. signal 
input, 30 v. RMS; voltage output, 40 
V., 60 CPS. Kearfott Co., Inc., 1500 
Main Ave., Clifton, N. J. 
Circle 283 on Inquiry Card, page 123 

PRESSURE SWITCH 
Pressure Switch/Transducer, Series 

1500, is for use in aircraft, missiles 
and rockets. Moving parts are con-
tained in an aluminum housing, en-
vironmentally-sealed by Cl-rings, at 
each end. It can sense pressure levels 
of from 0.5 to 4,000 psi. Eight switches 
cover the pressure span. Exact cali-
bration is obtained with an external 
adjustment, which is locked by 2 set 

Aluminum 

Housing 

Double 
Looks for —por 
Adjustment 

,• Orl (Port) 

electrical 

Receptacle 

Adjustment 

screws. Meets MIL-E-5272A. Assem-
bly is resistant to corrosive operating 
media. Optional mounting bracket 
provides vibration isolation up to 2,-
000 CPS and up to 50 g's. Haydon 
Switch, Inc., Waterbury 20, Conn. 
Circle 284 on Inquiry Card, page 123 
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TRANSFORMER KIT 

Miniature, Pulse Transformer Lab 
Kit has 10, 3-winding pulse trans-
formers providing prise widths from 
0.1 to 10 Asec. Range can be extended 
to 40 ¿asee. The first 2 windings of 

all transformers are in a 1-to-1 ratio. 
On 6, the 3rd winding is in a 1-to-1 
ratio with 3 taps, and on 4, the 3rd 
winding is in a 1-to-5 ratio with 3 
taps. A combination of 20 different 
ratios is possible. Designed for block-
ing oscillator circuits, computer cir-
cuits, and interstage coupling. High 
permeability, low-loss cores are used. 
They plug into a standard miniature 
9 pin tube socket. New York Trans-
former Co., Alpha, N. J. 
Circle 285 on Inquiry Card, page 123 

PREAMPLIFIER 

Low noise, parametric r-f, pre-
amplifier, Medel MA-1C, when coupled 
to conventional UHF receivers (350-
500 Mc band) achieves low noise per-
formance. Overall receiver noise fig-
ures below 1.0 db (approximately 80° 
Kelvin) are achieved with bandwidths 
of approximately 1% through the 
specified tuning range. The pre-
amplifier performs as a straight-

through parametric low noise ampli-
fier with r-f output obtained at the 
signal frequency. It is normally used 
in conjunction with an existing re-
ceiving installation. Microwave As-
sociates, Inc., Burlington, Mass. 
Circle 286 on Inuqiry Card, page 123 
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VISIT THE NEW YORK COLISEUM 

IRE SHOW 
March 23-26 

BOOTH 1522-24 

and see the 

NEIVIS • CLARKE 
PHASE-LOCK 

and 

Special Purpose 
RECEIVERS 

We will display a complete line of 
Telemetry equipment and auxiliary units 

Preamplifiers 

Spectrum Display Units 

Multicouplers 

1•TEM L.A.R,KE COMP_A-1•TY 
:SION OF VITRO CORPORATION OF AMERICA 

919 JESUP•BLAIR DRU E • SILVER SPRING MARYLAND • JUNIPER 5 1000 

Circle 104 on Inquiry Card, page 123 195 

AT THE FRONTIERS OF ELECTRONICS 

W. ...-.1635 Victo„ 

zo Krum's. IJKIVt 

AMITYVILLE, N.Y. 

Lincoln 1-3600 
TWX: Amityville NY 2314 

Cable Address: COLORTV 

11111111 
PU,,C ouppry. le79 31411111.1. 

ard rack mounting or in carrying case. Integrates 
With above model 10084t Test Signal Meyer. 

1043-DR VERTICAL INTERVAL 
DELETER-ADDER 

Integrates with model 1008-A to recognize in-
coming test signals. Deletes incoming test sig-
nals and/or adds new test signals. 

See us at N.A.B. Show—Booth 35. 

ELECTRONIC INDUSTRIES • March 1959 

IRE Show—Booth 1811-1813 
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VACUUM ELECTRONIC COMPONENTS 

. . . specify 
REVERE TEFLON* CABLE 

Electronic cables, the "nerves" of monitoring and test-
ing systems in missiles, rockets and aircraft, are con-
stantly being stressed by the searing heat around ¡et 
engines ... the sub-zero cold of the stratosphere ... 
immersion in fuels, chemicals or solvents. Revere Teflon 
Cable meets these high service requirements . .. and 
those of computer and radar applications, too. 

Revere Teflon Cables are available with 2 or more 
teflon-insulated, silver or nickel plated, stranded 
copper conductors, rated for continuous operation 
from —90°C. to +210°C. Cables are shielded with 
silver or nickel plated copper as required. Jackets to 
suit application—silicone treated glass braid, teflon, 
Kel-F**, vinyl, nylon, etc 

Conductor size: 28 to 16 gage in .008" (300 volt), 
.010" (600 volt) and .015" (1000 volt) wall thicknesses. 
Ten and fifteen mil wall conductors meet applicable 
requirements of MIL-W-16878, Type E and EE. 

TYPICAL SPECIFICATIONS — Single Conductor Teflon Insulation 

Spark Test Voltage 3000 volts 
Insulation Resistance ..Greater than 104 megohm/1000 ft. 
Continuous Operating Range —90°C. to +210°C. (t) 
Dielectric Constant @ 1 MC/Sec  2.5 maximum 
Power Factor @ 1 MC/Sec  Less than 0.0003 
Flammability  Does not support combustion 
Shrinkage   Less than Ye" in 18" @ 250°C for 96 hrs. 
Abrasion (per MIL-T-5438)   Passes 38" of 400 grit, 

aluminum oxide, 1/2 lb. weight 
Moisture Absorption  0.0% 
Specific Gravity  2.2 average 
Chemical and Solvent Resistance Excellent 

*E.I. du Pont trademark 
•*M.W. Kellogg trademark 
1. Wire passes 500 hr., 
250°C heat-aging test 
... also cold bend test 

Write today 
for Engineering 

Bulletin 7905 describing 
Revere TEFLON CABLE. 

REVERE CORPORATION OF AMERICA 
Wallingford, Connecticut 

A SUBSIDIARY OF NEPTUNE METER COMPANY novena 

New 

Products 

RADIATION DOSAGE METER 
Model AEI-101 determines the total 

New 
Products 

RECORDER/REPRODUCER 

Magnetic tape continuous-loop re-
corder/reproducer Type 5-781 for 
repetitive study of highly transient 
data, random occurrences, and time-
delay applications, provides selective 

or simultaneous erase for 14 analog, 
FM, or PDM record/reproduce chan-
nels. It is compatible with the Type 
5-752 reel recorder. Featured as-e: 
full-speed operation at 60 IPS in less 
than 1 sec., full stop in less than 0.5 
sec., simplified tape threading, auto-
matic tape tensioning, and closed-loop 
tape drive, for precise control of tape 
movement over the magnetic read/ 
write heads under the drive capstan. 
Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 
Circle 289 on Inquiry Card, page 123 

SHIFT REGISTER 

Miniature Shift Register, Model 
GR-104, is a one-core-per-binary-bit 
unit with a 5 KC information rate 
and a signal-to-noise ratio of 10:1. 
The operating temperature range is 
from —55°C to 125°C. A 14.0 ,.sec, 
22v. output pulse is obtained by ap-
plying a 10.0 v.sec, 7 ma input pulse 

and subsequently an 8.0 p.sec., 300 
ma shift pulse. It is encapsulated in 
an epoxy compound and occupies 0.2 
Cu. in ESC Corporation, 534 Bergen 
Boulevard, Palisades Park, New 
Jersey. 
Circle 290 on Inquiry Card, page 123 
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OSCILLOSCOPE 
Type 507 oscilloscope is designed 

for high-voltage surge testing. CR 
tube vertical-deflection factor is app. 
50 v/cm at 24-kv accelerating poten-
tial. The 10-step input switch selects 

attenuation of 10% of the input sig-
nal per step; has a 72-ohm charac-
teristic impedance. Vertical-input 
system withstands crest voltages of 
3 kv of the standard 1.5 by 40 p.sec 
surge testing waveform. It has 11 
calibrated sweep rates: from 20 
mp.sec/cm, to 50 asee/cm. Sweeps can 
be triggered internally or by exter-
nal signal and can be operated single-
shot. Tektronix, Inc., P. 0. Box 831, 
Portland 7, Ore. 
Circle 291 on Inquiry Card, page 123 

POWER SUPPLY 
Model PS-30T, 30 kv dc., full-wave 

voltage-doubler type, power supply, 
operates on 117 v., 60 CPS or 400 CPS 
input; delivers 1 ma. continuous and 
1.75 ma. peak current. Ripple is 1.5% 
at 1 ma. and regulation is approx. 
7% from no load to full load. The 
unit incorporates 1B3 rectifier tubes 

and FCI plastic dielectric capacitors, 
is hermetically sealed and oil filled. 
It is housed in a 51/4 x 11% x 91/2 
in. case with oil-tight, solder-seal ter-
minals. Film Capacitors, Inc., 3400 
Park Ave., New York 56, N. Y. 
Circle 292 on Inquiry Card, page 123 

Speaking of service ... 
have you heard what 
PRICE is doing? 

Price Electric has created a new service department 
within their sales organization . . . to give you fast, 
personalized service from inquiry to delivery. 
As you know, Price has always had an enviable 
reputation for quality and reliability. Their relays 
are everywhere ... flashing across the sky in our 
satellites, in missiles, telephones, car radios, business 
equipment, and a thousand other precision uses. 
Now . . . Price offers you reliability AND improved 
service. 
Why not give Price Electric a try on your next relay 
requirement ? 

SEE THE NEW 1959 LINE 
OF PRICE RELAYS at the 

IRE SHOW 
BOOTH 2 4 0 7 

PRICE ELECTRIC CORPORATION 
Frederick, Maryland MOnument 3-5141  
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-imam  

For more reliable soldering and less " 

down time by skilled or unskilled workers 

with built-in 

MAGNASTAT 
temperature control 

...automatically maintains 
correct soldering temperature 
Here from Weller, long-time leader in the 
soldering field—a precision soldering tool 
with built-in temperature control. Never 
overheats. Proper soldering temperature 
automatically remains constant. This means 
less tip redressing—less down time—and 
more reliable soldering by all production 
employees. Plus these other advantages: 

• Saves current when 
idling 

• Reaches full heat quickly 

• Approximately 1/2 the 
weight of uncontrolled iron 

• Delicate balance—cool 
handle 

• All structural parts ore 

stainless steel 

• Cord plugs into handle 

• Guaranteed against de-

fects in material and work-
manship 

All models hove 3-wire plug 

SENSING DEVICE IS IN THE TIP . .. fully protected 
by a sheath of stainless ntee. Tip is tapered for heat 
efficiency and screws on simply and securely. 

3 models available in 3 different wattages 

liang41==.• 
MODEL TC-40— $900 
40 watts. For • list 
printed circuits, 
etc. 

MODEL TC-60-
60 watts. For 
medium electrical 
soldering. 

laii11)--`  120 watts. For 
heavy electrical 

MODEL TC-120 

soldering. 

$10" 
list 

'11 5° 
list 

WRITE FOR MAGNASTAT CATALOG BULLETIN 

WELLER ELECTRIC CORP. 601 Stone's Crossing Rd. 
Easton, Pa. 

New 

Products 

SILICON TRANSISTORS 
Types 2N1131 and 2N1132 are pnp 

silicon transistors closely matching 
the 2N696 and 2N697 types. Typical 
rise time is 80 milli-micro-seconds. 
Dissipation ratings are 2 watts at 

a 
SS 

25°C and 1 watt at 100°C. Existence 
of these closely related devices of op-
posite polarity affords opportunities 
for circuit designs based on comple-
mentary symmetry. Fairchild Semi-
conductor Corp., 844 Charleston Rd., 
Palo Alto, Calif. 

Circle 293 on Inquiry Card, page 123 

FLOATING ZONE FIXTURE 

Floating zone fixture for the pro-
duction of ultra-high purity metals 
and semi-conductor materials. Puri-
fication or crystal growing is 
achieved by traversing a narrow 
molten zone along the length of the 
process bar while it is being sup-
ported vertically in vacuum or inert 
gas. Designed for production, the 
Model HCP provides flexibility for 
lab studies. Featured are: Continu-
ously variable up, down, and rota-
tional speeds, independently control-

led, and an arrangement to rapidly 
center the process bar within a 
straight walled quartz tube supported 
between gas-tight, water-cooled end 
plates. Lepel High Frequency Labs., 
Inc., Woùaside, N. Y. 

Circle 294 on Inquiry Card, page 123 
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from Burroughs 

ACTUAL SIZE 

the most dramatic 

development 

in indicator 

tube history 

ANOTHER 

ULTRA LONG LIFE NIXIE. TUBE 

Another electronic achievement by 
Burroughs Corporation provides ex-
tended tube life, by thousands of hours, 
for the new ultra long life Nixie indi-
cating tube. This latest technical ad-
vance is the result of a new manufac-
turing process and a special combina-
tion of inert gases in the tube bulb. 

There are three distinct ultra long life 
Nixie tube sizes available — miniature, 
standard and super. These complement 
the regular line of Nixie tubes where 
extraord;nary life is required. 

Continued pioneering in the develop-
ment of indicating tubes coupled with 
extensive production facilities has en-
abled Burroughs to develop the most 
"perfect" in-line indicating tube ever 
mass produced. 

ELECTRONIC 

The Nixie tubes are gas-filled, cold-
cathode, ten-digit ("0" thru "9") numer-
ical indicator tubes having a common 
anode. They are all electronic, in-line 
readout devices which provide an ideal 
means of converting electro-mechanical 
or electronic signals directly i~to read-
able characters. 

NIXIE Tube Exclusive Features: 
• All Electronic 
• Lowest Cost 
• Lowest Power 
• Lightest Weight 
• Most Readable for Number Sze 
• Smallest Volume any Number Sis 
• Maximum Temperature, Shock 

and Vibration Specs 
• And Now, Longest Life 

CONTRIBUTION BY 

Burroughs Corporation See us at IRE Booth #1720-4 0  Circle 46 on Inquiry Card, page 123 

ELECTRONIC TUBE 

Plainfield,New Jersey 
DIVISION 



** *** ***** 

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 . . . 

7 FREQUENCY STANDARDS 

AIRCRAFT INSTRUMENTS 

POTENTIOMETERS 

MULTI-TURN COUNTING DIALS 

FRACTIONAL H. P. MOTORS 

SPECIAL DESIGNS 

WRITE FOR COMPLETE ENGINEERING DATA 

BORG EQUIPMENT DIVISION 
Ampheno1-Borg Electronics Corporation 

JANESVILLE, WISCONSIN 

Circle 112 on Inquiry Card, page 123 

New 

Products 

PHASE SHIFTER 

Phase Shifter, Type Q-4, 400 CPS, 

provides any phase shift from 90° 
leading to 90° lagging for testing 
electronic equipment and control 
circuits, watthour meters, rotating 

standards, wattmeters, power-factor 
indicators, induction relays, and in-
strument transformers. Direct-reading 
scales on the instrument, are cali-
brated in deg. for the electrical angle 
of displacement and in corresponding 
power-factor values. True-power-fac-
tor can be read directly. Ratings are: 
1000 va continuous duty; input 120/ 
240 v.; output, 120 or 240 v, 3 phase. 
Knopp Inc., 1307 66th St., Oakland 8, 
Calif. 
Circle 295 on Inquiry Card, page 123 

ELECTRONIC PLIERS 

Channellock pliers are designed for 
all types of electronics work. Features 
include slender, long-reach jaws and 
handles, precision-matched jaws and 
points, hand-honed specially hard-
ened cutting edges and easy-to-handle 
blue plastic-coated grips. This line 
includes a flat-nose plier, a diagonal 
cutter with wire-stripping notch, a 

round-nose plier and a long-reach end 
cutter. The pliers are forged from 
high grade, properly heat treated 
steel and have a full-polished finish. 
Champion DeArment Tool Co., Mead-
ville, Pa. 
Circle 296 on Inquiry Card, page 123 

IN EVERY FIELD, THERE IS ONE 

FOREMOST NAME... IN SONIC 

ENERGY, THAT NAME IS BENDIX 

WHAT'S ALL 
THIS TALK ABOUT 

SONIC ENERGY 

CLEANING? 
Sonic Energy Cleaning is a practical 
production tool that will reduce rejects 
on many parts and products, lower 
cleaning costs and improve product 
performance. 

So there's plenty of good reason for 
all the talk about Bendix Sonic 
Energy Cleaning. 

Bendix® pioneered and has led in 
development of Sonic Energy Clean-
ing for industrial applications and 
so has more Sonic Energy experience. 
Our Sonic Energy Applications 
Laboratory has no equal in its ability 
to provide the most efficient answer 
for cleaning applications that can 
use Sonic Energy to advantage. And 
our line of Sonic Energy Cleaning 
systems is most complete. 

It makes real sense for any manufac-
turer to utilize the Bendix way of 
investigating his application and veri-
fying any equipment requirements. 

NEW, UP-TO-THE-MINUTE 

REPORT ON 

SONIC ENERGY CLEANING 

Explains In detail the 
principles and work-
ings of this process. 
Illustrates, describes and 
analyzes typical results. 
Outlines flve-step plan 
to help you determine 
feasibility of Sonic 
Energy Cleaning for 
you. To get your copy, write: PIONEER-CENTRAL 
DIVISION, BENDIX AVIATION CORPORATION, 2714 
HICKORY GROVE ROAD, DAVENPORT, IOWA. 

AVIATION CORPORATION 

Circle 113 on Inquiry Card, page 123 
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New 

Products 

JUNCTION TRANSISTOR 

The 2N1010, transistor, for AF 
amplifiers, is a germanium alloy-
junction transistor, npn type, suited 
for use in the input stages of high-
fidelity preamplifiers, tape recorders, 

microphone preamplifiers, and hear-
ing aids in which low noise factor is 
important. Designed to operate from 
extremely small input signals, it has 
a noise factor of 5 db with a gener-
ator resistance of 1000 ohms and an 
integrated noise bandwidth of 15 KC. 
Typical small-signal current gain is 
35. Alpha-cutoff frequency is 2 Mc. 
Semi-conductor and Materials Div., 
Radio Corp. of America, Somerville, 
N. J. 

Circle 297 on Inquiry Card, page 123 

SILICON RECTIFIER 

Types 6A, a 20 a. silicon power 
rectifier, is for high temp service at 
voltages from 50 to 400 v. It will 
carry a full 20 a. load in half-wave 
circuits and up to 60 a. in bridge 
circuits. It may be operated at am-
bient temperatures up to 165°C and 
is unaffected by storage temperatures 

from —65°C to +200°C. It has a 
standard 14-28 threaded mounting 
stud and may be mounted in any po-
sition. The entire unit is hermetically 
sealed. Fansteel Metallurgical Corp., 
Dept. EIP, North Chicago, Illinois. 
Circle 298 on Inquiry Card, page 123 

THIS POT'S GOT IT! 

Borg 1100 Series Micropots . . . the ten-turn pots that 

offer reliability at a sensible price. 

Here are total resistance values from 50 to 100,000 ohms 

with a tolerance of ±5%. Here's independent linearity 

accuracy of ±0.5% to ±0.1%. Here's life expectancy of not 

less than 25,000 cycles (500,000 revolutions). 

Optional features? Lug type terminals or coded flexible 

leads . . . rear shaft extensions . . . and 

single or ganged assemblies to mention a few. 

And get this — simplicity of design gives Borg 1100 

Series Micropots permanent accuracy and long life. 

Want more specs? We've got a pot full. 

They're yours for the asking. 

Write for Catalog BED-A90 and 

name of your nearest Borg "Tech-Rep" 

BORG EQUIPMENT DIVISION 
AMPHENOL-BORG ELECTRONICS CORPORATION 

JANESVILLE, WISCONSIN MICROPOTS 
MICRODIALS 
MOTORS 
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ONE A 

AT ONE ,yo 
FORWARD! 

us. semcor medium power... 

AXIAL LEAD RECTIFIER 
with single DIFFUSED silicon junction 

PEAK PERFORMANCE WITH 

AXIAL LEAD MOUNTING VERSATILITY 

U. S. Semcor now offers outstanding new advantages in high 
rectifier efficiency in a sub-miniature package, and the widest PIV 
range — 50V to 900V — with a single diffused junction. These axial 
lead diodes provide extremely high forward conduction combined 
with an absolute minimum saturation current, ideal where low back 
current is required. For complete data write for Catalog DJR-401. 

. NEW STREAMLINED CONFIGURATION 

allows more compact placement. 

AXIAL LEADS—permit automatic machine in-
sertion, for point to point-printed board wiring. 
MOUNTING FLEXIBILITY—can be positioned in 
any attitude without impeding performance. 
STAINLESS STEEL CASE—rugged, all welded 

construction, gives permanent corrosion 
resistance, protection from radiation effects. 
HIGH FORWARD CONDUCTANCE—one amp at 

one volt forward, with maximum forward 
current to back current ratio. 

RELIABILITY— is inherent in the design, to 
meet the most severe environmental tests. 

CHARACTERISTICS—in any combination to fill 
your standard or special applications for 

high back resistance, quick recovery, high 
conductance and high temperature operation. 

Single 
Diffused 
Junction 

Provides matched 

coefficients of 

expansion of internal 

lead wire and diode 

case, prohibits 

separation even under 

extreme shock. 

U.S. SEMICONDUCTOR PRODUCTS. INC 

3536 WEST OSBORN ROAD • PHOENIX. ARIz. • ApPI•E• ,• 0-55ST 

For a call from our nearest Field Engineering Representative — or for complete 
technic •te or wire today to Sales Engineering Department. 

112121Products 
TEST SETS 

Series 5700 DC Hypot tests high 
voltage electronic tubes, cables and 
bushings, and the dielectric strength 
of insulating materials to ASTM 
standards. Controls are located on a 

waist high panel sloped for easy 
reading. Two 41/2  in. meters on the 
panel indicate output voltage and 
leakage current. Safety features are 
incorporated. The output test poten-
tial is continuously variable from zero 
to maximum and indicated by meter-
ing directly in the final output. As-
sociated Research, Inc., 3777 W. Bel-
mont Ave., Chicago 18, Ill. 

Circle 299 on Inquiry Card, page 123 

SIGNAL GENERATOR 
Portable, Standard Signal Genera-

tor, Model 560 — FM, is designed for 
the mobile communications industry. 
It provides frequency modulation 
from an internal 1000 CPS source or 
can be modulated externally up to 15 
KC. Direct reading individually cali-
brated scales cover frequency ranges 
of 25-54, 140-175, 400-470, and 890-
960 Mc. A fine frequency control is 
provided capable of varying carrier 

frequency -± 8 KC. Peak deviation to 
16 ¡cc is read directly on a meter. 

Output can be varied from 0.1 to 100,-
000 py across a 50 ohm termination. 
Measurements Div., McGraw-Edison 
Co., Boonton, N. J. 
Circle 300 on Inquiry Card, page 123 
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New 
Products 

SHORT COIL RELAY 

Modified version of the short coil 
TS telephone type relay features bi-
furcated contact arms with as many 
as 20 arms per relay (10 arms per 
stack). The TS operates on as little 

as 100 mw per movable arm and can 
be furnished to operate on voltages 
up to 110 vdc. It will switch up to 
4 a. at 155 v. 60 CPS, resistive loads. 
It is mounted with tapped #4-40 
studs on % x % in. centers, and 
measures 1% in. long x 1 5/32 in. 
-wide x 1 9/16 in. high. Weighs app. 
3 oz. Relays are furnished with 
pierced solder lugs or taper tabs. 
Potter & Brumfield, Inc., Princeton, 
Ind. 
Circle 351 on Inquiry Card, page 123 

AXIAL BLOWER 

Miniature Tubeaxial fan, Model 
S2223-3 for spot cooling equipment in 
-restricted spaces, uses a 1 in. dia. 
motor, at 16,500 RPM, deliver 40 CFM 
at 0 in. S.P., operates from 200 AT, 
3 phase, 400 CPS. It can withstand 
ambient temperatures of up to 125°C 
with a minimum life of 2000 hrs. It 
meets MIL-E-5272. It passes shock, 
vibration, salt spray (50 hrs), hu-

midity (10 days), and fungus (28 
days) while having a 1500 v. hi-pot 
for 1 min. and performance tested 
after each phase of environmental 
testing. Air-Marine Motors, Inc., 369 
Bayview Ave., Amityville, L. I., N. Y. 
Circle 352 on Inquiry Card, page 123 

u. s. semcor temperature compensated 

REFERENCE ELEMENT 
superior in performance to 1N430 Series 

aTchRievi 

controls— 
wherever a reference voltage Ss desired 
measuring in3truments and controls— 

. 41-S-14- combines single diffused silicon 

. junction advantages with a unique newly 

tainable *WS- for use in computers, 
edireLpeErfoCerml aFnFceUhSereEtopforeW unAoFb-ER TECHNIQUE 

NETS SMALLEST PACKAGE VET! 

ACTUAL 

.25d CIA. 

SIZE 

i 
U. S. Semcor's completely new design 

Axial Lead Reference Element has 

developed triple wafer sandwiching 
method -e+14/- provides matched coeffi-
cients of expansion of internal lead wire 

under extreme shock 41-**1- results in an 
and diode case. prohibits separation even 

II 
impressive .0005% per °C temperature 

coefficient *HA- over an operating range 
of —65°C to —2)0°C — 50 tegrees higher 

than other available devices *SW-
diminutive r long x 3/8" O.D. package size ONLY .290" 
with axial leads *MN- rated at 8.9 to 9.5 
volts at 10 rnilliamps, Z. = 15 chrns 419.41- INCHES LONG 

non-position sensitive for most compact 4 
placement -H-W-M- both axial lead and 
lug terminai styles currenly available. 

Fo . a call from iur nearest Fie neering Rep-
Le technicci data--aent£ 

3530 WEST OSBORN ROAD • P,OENIX. ARIZ. • Ap10.0... 85891 

r 55,000 square feet of modern 
facilities devoid exclusively to the researc 
and production of electronic devices. 

IRE SHOW BOOTH NO. 3823 

ELECTRONIC INDUSTRIES • March 1959 Circle 116 on Inquiry Card, page 123 205 



MINIATURE 

TRANSFORMERS 
FOR 

Transistor 
AND PRINTED 

CIRCUIT 

APPLICATIONS 

Custom transformers for printed circuits are now available 
from ADC in five standard case sizes with terminals and 
inserts on 0.1" grid multiples. Audio, power, and ultrasonic 
transformers and inductors with maximum electrical per-
formance for each size are being custom designed for tran-
sistor and vacuum tube circuitry. Raised mountings prevent 
moisture from being trapped. Available in Mumetal cases. 
They meet MIL-T-27-A Grade 5 Class R or S Life X, and 
can be designed to meet 500 and 2,000 cps vibration. 

AUDIO 

INDUCTORS 

WAVE FILTERS 

POWER 

TYPICAL RATINGS 

I Fig. Description 
Maximum Response 

Primary Secondary Level (CPS) 

1 Output P P collectors 600/156 ohms +33 dbm 2c1b 
130 ohms CT (2w) 250-10,000 cps 

Output 5000 ohms 50 250/600 ohms +10 dbm ±1db 
5ina DC (10mw) 100-10,000 cps 

3, Output _ P P collectors 4 8 .1•5 ohms +25 dbm ±Idb 
1000 ohms CT (300mw) 250-10,000 cp 

3 Interstage Collector, PP bases +5 dbm ±Idb 
5000 ohms .3000 ohms CT 250-5,000 cps 
Imo DC 

4 Input 50/250/600 50,000 ohms +2 dbm ±ldb 
ohms 250-10,000 cps 

SiOutput P P collectors 4/8/16 ohms +20 dbm ±Idb 
500 ohms CT (100mw) 250-10,000 cps 

5. Interstage Collector -P P boses 0 dbm ±ldb 
7500 ohms 5000 ohms CT 250-10,000 cps 
Imo DC 

Fig, Description Rating 

3 Audio  

5 
200 hys 1,, 1000 cps 0 DC 

Power 500 mhys lv 400 cps 10mo DC 
Fig. Description Rating 

3 Low pass 600 ohms input +10dbm f cutoff 50kc 
600 ohms output Attenuation I8db per octave 

lHigh pass 10,000 ohms input +10dbrn f cutoff 2kc 
10,000 ohms output Attenuation 18 db per octave 

Fig.: Description Primary Secondary VA Regulation 

4 Filament 115v 6.3e .6a 4.0 10% 
380-420 cps 

5 ' Dual filament 26v ---"t« (I) 6v 5mo .2 2% 
380-420 cFis (2) 6v .5tna 

Note: Other combinations are available with 400 cps max. volt ampere ratings up to 15 for 
Fig. 1, 10 for Fig. 2, 6 fo Fig. 3, 4 for Fig. 4, and I for Fig. 5 

, 

1093 • 1062 

966 

G.G 

7_ 
FIG 2 1.33 1,64 1335 

4VIVTE TODAY FOR COMPLETE INFORMATION 

VISIT 

Us 

IN 

BOOTH 

NO. 3837 

AT THE 

IRE SHOW 

(ADC) AUDIO DEVELOPMENT COMPANY 2839 -13th Avenue South • Minneapolis 7, Minnesota 

TRANSFORMERS • REACTORS • FILTERS • JACKS 8, PLUGS • JACK PANELS 

12 1 121  Products  

SWEEP OSCILLATOR 

Magna - Sweep, an all - electronic 
sweeping oscillator, has sweep widths 
of 1000 tdc and wider. Frequency 
range is 5mc to 1000 Mc. It may be 
used for standard frequency align-

ment procedures for TV, radar, or 
communications systems. Specs in-
clude: Sweep width, 1000 MC, con-
tinuously variable over frequency 
range; Center frequency, variable 
through frequency range; Sweep rate, 
variable around 30 CPS; r-f output, 
0.1 v. across 50 ohms (min.) ; Sweep 
output, regular sawtooth, amplitude 
approx. 20 v.; Frequency markers, 
frequency marks plus a precision 
wavemeter. Kay Electric Co., Dept. 
E.I, Maple Ave., Pine Brook, N. J. 
Circle 353 on Inquiry Card, page 123 

STRAIN GAGE PLOTTERS 

Models 220 and 221 are for plotting 
structural tests and engine load tests. 
They can scan and record up to 20 
channels/sec. and plot up to 96 chan-
nels. They automatically plot indi-
vidual graphs for each channel while 
the test is in progress. There are 
3 zero positions/channel, separate 
range selectors and gage factor selec-
tors. Switching is accomplished by 

heavy-duty rotary type multi deck 
switches. They can be modified for 
millivolt inputs such as thermo-
couples. Gilmore Industries, Inc., 
13015 Woodland Ave., Cleveland. 
Circle 354 on Inquiry Card, page 123 

206 Circle 118 on Inquiry Card, page 123 ELECTRONIC INDUSTRIES • March 1959 



New 
'Products 

GAMMA DOSE RATE METER 

Model 592B determines leakage 
and true dose rate associated with 
X-ray installations; radioisotopes in 
laboratories, hospitals and industrial 
plants; and for radiation dosage 

measurements by regulatory agen-
cies. The unit has two controls: a 
range switch and a zeroing knob, and 
a 3-in. meter. The zero knob is pro-
tected against inadvertent movement. 
High impedance circuitry is hermeti-
cally sealed and range switching is 
performed in the low impedance por-
tion of the circuit. The Victoreen In-
strument Co., 5806 Hough Ave., 
Cleveland 3, Ohio. 
Circle 355 on Inquiry Card, page 123 

TEST CHAMBER 

Model FB-30-5-5 temperature testing 
chamber has interior dimensions, 
40 x 38 x 36 in. Features are: stand-
ard range +300° to —100°F; viewing 
window, 24 x 24 in.; cascade system 
with Freon-13 and Freon-22; adjust-
able input controls. Performance: 
room temperature to +70°F in 38 
min.; —70°F to room temperature in 
13 min. Heat dissipation up to 2 kw 

at —70°F. Temperature to —100°F 
can be attained in less than 1 hr. 
Chamber interior is stainless steel. 
Control within 2°F of set point is 
standard. Conrad, Inc., 141 Jefferson 
St., Holland, Mich. 
Circle 356 on Inquiry Card, page 123 

remote 
MAKES 

LARGE 

"Teflon" 
Insulated 
Cable 

AS WELL AS Small 

You write the specs... 

Tensolite does the rest 

Or, let our experienced wire engineers 

assist you. Chances are we've made it 

before. Your requirement may be for subminiature cable with 36 AWG single 

conductor wire, or for large cable where 6 AWG w:re is used. Tensolite makes 

both, and all the sizes between. Naturally, we recommend individual conductors 

of our FLEXOLON wire for all demanding applications. Its highly flexible Teflon 

Insulation withstands a wide range of ambients (from —90 deg. C. to +250 

deg. C.) and exceeds all requirements of MIL-W-16878 types E and EE. 

Tensolite cables utilize the maximum number of conductors in a minimum of 

area—saving weight and space—available as ribbon cable or standard round 

configurations. Complete and thorough inspections before, during and after 

manufacture, part of the most rigid quality control program in the industry, 

assures reliability of the finished product. 

Give your Tensolite representative a copy of the specs for your current cable 

requirements, or send them direct to us in Tarrytown. We will be glad to quote 

on your needs. 

INSULATED 

WIRE CO., INC. 

West Main Street, Tarrytown. N.V. 
Pacific Division: 1516 N. Gardner St.. Los Angeles. California 

HOOK-UP WIRE • AIRFRAME WIRE • COAXIAL CABLE • MULTI-CONDUCTOR CABLE • MAGNET WIRE 
TENSOLITE & FLEXOLON are trademarks of Tensolite Insulated Wire Co.,I nc. •TEFLON E. I. du Pont de Nemours Co. 

See us at Booth 4330 at the IRE Show 
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At the zero second everything must 
function without failure. ANDREW 
HELIAX cable is used in postassembly 
and preflight checkouts of missile ra-
dio frequency systems. The cable forms 
a closed circuit over which interroga-
tion and response signals are transmit-
ted between checkout equipment and 
airborne radio frequency packages. The 
HELIAX cable runs from a mobile trailer 
to connecting points on the missile. 

Visit Andrew 
Booth 1409-1411 
at IRE Show 

A truly flexible 
air-dielectric cable 

The ruggedness of HELIAX makes it 
well suited to this challenging task, 
where its low VSWR, low RF leakage 
and low attenuation give accurate 
measurement of systems performance. 
Flexibility permits the cable to be 
taken down, recoiled and subsequently 
reused many times. 

If you require similar characteristics 
in a cable, consider the special advan-
tages of HELIAX. 

ANTENNAS • ANTENNA SYSTEMS 

TRANSMISSION LINES 

A P CORPORATION 

HELIAX is normally supplied as an 
assembly, complete with end fittings 
factory attached, reducing installation 
labor and improving quality. 

Complete uniformity throughout its 
entire length gives HELIAX superior 
electrical characteristics. 
HELIAX is always less difficult, less 

costly to install, easier to handle. 
HELIAX is available in 7/8 "size (1)rpe 

HO) and 15/e" size (Type HI). 

WRITE FOR FREE SAMPLE LENGTH 

Circle 100 on Inquiry Card, page 123 

303 EAST 75th STREET • CHICAGO 19 

OFFICES: NEW YORK • BOSTON • LOS ANGELES • TORONTO 
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112121Products  
CROSSBAR SCANNER 

Model SC-4, Self-Stepping Cross-
bar Scanner with optional remote dial 
control, is basically, an F Crossbar 
Switch with simplified drive circuitry 
for connecting sequentially a 6-wire 

circuit with each of 100 sets of 6-
wire terminals, at speeds up to 50 sets 
per second. It is designed for fast, 
quiet operation without adjustment 
over millions of operations, with low 
crosstalk between adjacent circuits 
at frequencies up to 10 megacycles. 
James Cunningham, Son & Co., Inc., 
P. 0. Box 516, Rochester 2, N. Y. 
Circle 357 on Inquiry Card. page 123 

COAX COUPLER 

Flat coaxial couplers limit fre-
quency response variation to 0.2 db 
over a full octave and present a de-
viation of mean value from nominal 
of --L-0.3 db. Five calibration points on 
the nameplate form a curve for de-
termining intermediate points. Cali-
bration accuracy is -±-0.1 db. Con-
nectors are Series N female, with 
others available. Six models, 3040 
through 3045, cover frequency bands 
from 240 to 11,000 tdc with a nominal 
coupling value of 20 db; 4 models 

have 10 db values, covering 500 to 
8000 Mc. Primary VSWR is 1.1 to 1.25, 
and secondary VSWR is 1.2 to 1.3, de-
pending on the model. Nerds Micro-
wave Corp., 118-160 Herricks Rd., 
Mineola, N. Y. 
Circle 358 on Inquiry Card, page 123 

A FULL LINE 
OF SERVOSYSTEM ANALYZERS 

0 1 0.15 O 3 20 30 60 100 0.001 0.005 
*ÇHOWN WITH ASSOCIArrr) iNNICATOR 

Choose from 5 dependably accurate models 
covering ranges from .001 to 100 cps. 

SERVOSCOPL. makes preproduction problem-solving on servo systems, equip-
ment, and components accurate—and flexible. 

Wide range coverage. Fast direct-setting and read-out. High-

accuracy measuring of phase, transient response, and gain. Plus—rapid 
plotting of Nyquist, Bode, or Nichols diagrams. 

'The result: safe, dependable control system evaluations—in 

advance—of ultimate operating behavior patterns. 

The SERVOSCOPE servo analyzer is a versatile precision 

instrument with a full range of applications... 

for the labor:dot-3—in design and test stages of control systems 

on the production line—for system inspection, quality control 
and as a teacher—in the university and in industry. A proven training aid in theory 

and practice. — 

SERVOSCOPE—most widely used method for control behavior analysis 

—because of features, according to the model selected, like these: 

• Covers the frequency range from .001 to 
100 cps in the choice of five standard 
models. 

• Evaluates AC carrier and DC servo 
systems. 

• Generates sine wave, modulated carrier 
wave, and square wave phaseable signals 
with respect to either electronic linear 

sweep or sinusoidally modulated reference 
signal. 

• Frequency calibration accuracy of =2%; 
phase measurement accuracy of =1%. 

• Accepts any carrier frequency from 50 to 
5,000 cps. 

• Indicates by means of SERVOSCOPE Indi-
cator or oscillograph recording. 

Discover the full benefits of the SERVOSCOPE! 
Write for complete specifications and application tips—today! 

SERVO 
CORPORATION 

of AMERICA 
20.20 Jericho Turnpike, New Hyde Park. L. I., N. Y. 

See latest Servoscope 

models at the 

I.R.E. SHOW — 

Booths =3615 — 3617. 
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NAPSLIDE F 
PROVIDE VIBRATION-PROOF HOLDING 
AND QUICK, FOOL-PROOF RELEASE! 

APPROVED UNDER ARMY-NAVY STANDARDS 

Here's a simple, easy means of securely 
fastening assemblies to withstand shock or 
vibration, and yet allow quick removal for 
inspection or repair. Instant snap action en-
gages or releases fastener . . . no tools 
are required! After installation, fasteners 
never need adjustment . . . even with re-
peated use. 

Three sizes available for different load 
requirements. Large and medium sizes are 
made of corrosion-resistant stainless steel. 
Small size is made of nickel-plated brass. 
Stock parts fit various thicknesses of flanges 
and mounting plates . . special parts 
can also be supplied. 

WRITE FOR FULL DETAILS TODAY! 

imorc 

»KO-GRAY COMPANY (  
213 E. SIXTH STREET DAYTON. OHIO 

Circle 121 on Inquiry Card, page 123 

Now... 

POSITIVE ACTION 
SWITCHES 

• Wiping contacts insure perfect 
switching for very low energy circuits 

• Positive-break action insures safe, reli-
able switching with high energy circuits 

• Direct toggle-to-contact mechanism 
guarantees switching action 

• First totally enclosed, environment 
proof toggle switch 

• 1° lever throw opens circuit 

• Positive detent action prevents switch 
teasing 

• New insulating material gives 3 times 
greater arc tracking resistance 

• Greater terminal clearance for easier 
wiring 

• Improved bushing seal is molded in 
place 

Cutler-Hammer single, dou- , 
ble, and four pole Positive 
Action Switches will be avail-
able in unlimited circuit ar-
rangements . . . single throw, 
double throw, momentories, 
etc. For detailed information, - 
write for Pub. EAI68-E219. 
CUTLER-HAMMER Inc., Mil-

- waukee I, Wisconsin. 

CUTLER-HAMMER 

CUT ILE R-F-1 P NA rA E R 
Cutler-Hommer Inc., Milwaukee, Wis. • 01,111011 Airborne Instruments Laboratory. • SubsIdeary Cutler-Hammer International, C. A. 

Canadian Cutler Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 

New 

Products 

TV CAMERA 

TV camera, Model 1986CN, can op-
erate in noise environments up to 
-±-145 db without an acoustical hous-
ing. It has been used in sound levels 
above 190 db. Applications include 

‘..e.x..••• 

use on rocket or jet engine test stands. 
It features a video-signal amplifier 
with subminiature tubes mounted in 
a heat sink. It provides full 600-line 
resolution. Used with a camera con-
trol unit, it automatically adjusts to 
changing light conditions over a 
2000:1 range. Kin Tel Div., Cohu 
Electronics, 5725 Kearny Villa Rd., 
Box 623, San Diego, Calif. 

Circle 246 on Inquiry Card, page 123 

FREQUENCY MONITOR 

AM frequency monitor guards 
transmitter frequency with an ac-
curacy of -±-2 ppm. Printed circuits 
aid in precision monitoring. A vac-
uum-type crystal unit eliminates air 
gap adjustments and speeds installa-
tion. A blanket heater provides even 
heat distribution to crystal and oscil-
lator components. The signal may be 

connected direct to the monitor, or 
transmitter 20 miles or more from re-
mote control (unattended) trans-
mitter sites. It is 10 1/2 in. high, 19 in. 
wide and 10% in. deep. Gates Radio 
Co., Quincy, Ill. 

Circle 247 on Inquiry Card, page 123 
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Are you a victim of SPECIPHOBIA?* 

ep 

* That martyred, hands-tied feeling you get when your specification is loaded. 

Did your contract specify that you use unproved devices instead of tubes? For a reason? 
Or just because something "new" was available? (Which meant derating your whole 
circuit just to get the performance you know tubes will give!) Well, mister designer, you 
are a victim of speciphobia! 

Don't feel bad. Lots of circuit designers are in the same quandary. But why not do 
something about it? Summon your manly courage, and go ask this specifier whether 
he wants novelty (at an awful price), or: 

... known performance, known reliability, safe design, good logistics, systems flexibility, 
and economy (all of which you can prove). In short ...a design that doesn't apologize! 

Then, when he innocently asks ". . Why of course. How can you get this?", just tell 
him to get out of orbit and specify tubes. As a matter of fact, General Electric 5-Star 
Receiving Tubes. And tell him that you'll apply them with all your up-to-date know how 
on how to care for an electronic circuit. 

If he's still skeptical, just ask him to come see us. We've got some data we'd be 
glad to show, and match with anything he's got. And while we're at it, don't forget to 
have us show him the tubes we're working on for the circuits you'll be designing next. 
Want small size? Well, you ain't seen nothin' yet! Receiving Tube Dept., Owensboro, Ky. 

Come on over to Booth 2908 at the IRE Show, and we'll show you tubes 
,--)• doing things that make other devices blush. Look for the 7-foot tube! 

Progress /s Our Most Impar/ant Product 

GENERAL ELECTR ilig, 
Circle 124 on Inquiry Card, page 123 



New Tech Data 
for Engineers 

Variable Delay Lines 

Data sheet on 30 MC to 10,000 MC 
delay lines list 4 specific high fre-
quency delay lines: 1 variable and 3 
fixed. The variable has a bandwidth 
of 125 MC and a time delay of 0 to 
50 m ea sec. The fixed have delays of 
10, 50, and 200 m »sec. with band-
widths of 500, 50 and 30 MC respec-
tively. Impedance ranges are from 
50 to 120 ohms. Other characteristics 
are listed. Control Electronics Co., 
Inc., 10 Stepar Place, Huntington Sta-
tion, L. I., N. Y. 
Circle 199 on Inquiry Card. page 123 

Synchro Coupling Problems 

Tech Bulletin discusses problems 
associated with coupling a synchro 
under test to a precision Angular 
Divider. Angular and parallel mis-
alignments are treated to produce a 
rotational standard with essentially 
zero transmission error. Theta In-
strument Corp., 48 Pine St., East 
Paterson, N. J. 
Circle 200 on Inquiry Card, page 123 

High Temperature Wire 

The 1959 catalog, 64 pages on Tef-
lon insulated wires and cables has 8 
sections of engineering information 
and prices on high-temperature mag-
net wire, lead wire, cables, tubing, 
and Teflon tape, and detailed gen-
eral information on the products. 
Also contains mil specs, temperature 
ranges, wire and cable constructions, 
colors, tests, and design criteria for 
high temperature wiring. American 
Super-Temperature Wires, Inc., Wi-
nooski, Vt. 
Circle 201 on Inquiry Card, page 123 

Semiconductors 

Products catalog includes a transis-
tor chart, transistor replacement 
chart, and price lists. Included are 
data sheets on germanium transistors 
and silicon rectifiers. Bendix Avia-
tion Corp., Semiconductor Products, 
Red Bank Div., 201 Westwood Ave., 
Long Branch, N. J. 
Circle 202 on Inquiry Card, page 123 

Magnetic Amplifiers 

Bulletin E PD 1296 gives specs on 
the Vickers 1290 Series Super Power 
gapless core magnetic amplifiers, con-
sisting of 18 standard sizes with 
power outputs of 500 va to over 32 
kva. Includes tables of electrical 
characteristics, curves, basic circuit 
diagrams, and dimensions. Vickers, 
Inc., Electric Products Div., 1815 
Locust St., St. Louis, Mo. 
Circle 203 on Inquiry Card, page 123 

Rocket Flight Measurement 

How the flights of intermediate 
range rockets and guided missiles at 
the White Sands, New Mexico, Missile 
Range are measured by Univac Sci-
entific Computer is described in an 
illustrated booklet, U1561, published 
by Remington Rand Div., Sperry 
Rand Corp., 315 4th Ave., New York 
10, N. Y. The story is illustrated. 
Circle 204 on Inquiry Card, page 123 

Cable Assemblies 

A 12-page catalog covers standard 
molded-type cable assemblies and 
field, special, and coaxial types. Thirty 
four standard types are illustrated 
utilizing common connector ends and 
standard molded terminal ends. There 
are 3 pages of tabular reference data 
giving types, cable numbers, corona 
levels and special remarks. H. H. 
Buggie, Inc., Box 817, Toledo 1, Ohio. 
Circle 205 on Inquiry Card, page 123 

Pulse Control Instruments 

An 8-page condensed catalog of 
unitized pulse control instruments 
provides capsule technical descrip-
tions of more than 25 Burroughs 
pulse control instruments, including 
pulse generators, flip-flops, coinci-
dence detectors, delays, mixers, count-
ers and power supplies. Burroughs 
Corp., Electronic Tube Div., P. 0. 
Box 1226, Plainfield, N. J. 
Circle 206 on Inquiry Card, page 123 

Voltage Regulator 

Bulletin #6.04 (6 pages) from 
Electric Regulator Corporation, Pearl 
St., Norwalk, Conn., describes a 60-
finger regulator for direct control of 
voltage of main fields of large 
alternators and generators; line load 
regulation; power amplification; im-
pedance matching, and system stabili-
zation. Basic types and available 
variations, circuitry, and typical ap-
plications are described. 
Circle 207 on Inquiry Card, page 123 

Transducers 

Three bulletins, 58-131-135, and 58-
140, describe a series of pressure 
transducers. Model DP-7 measures 
differential pressures in terms of an 
electrical output. Models GP-15D and 
DP-15D convert hydraulic pressure 
into a proportional electric signal. 
BJ Electronics, Borg-Warner Corp., 
3300 Newport Blvd., Santa Ana, Calif. 
Circle 208 on Inquiry Card, page 123 

Management Practice 

The Unwritten Laws of Engineer-
ing, a 50-page booklet published by 
A SME, is for engineers interested in 
learning good management practice 
and for technical administrators as 
a refresher in the techniques of 
sound management. General Tran-
sistor Corp., 91-27 138th Place, Ja-
maica, N. Y. 
Circle 209 on Inquiry Card, page 123 

Relays 

Engineer's Fact File on Mercury 
Plunger Relays includes load ratings, 
contact data, coil characteristics, 
mounting dimensions, diagrams, il-
lustrations, and technical articles on 
application engineering. Ebert Elec-
tronics Corp., 212-31M Jamaica Ave., 
Queens Village 28, N. Y. 
Circle 210 on Inquiry Card, page 123 

Radioisotopes in Research 

Tech Bulletin #3 describes the use 
of radioactivity in measuring the 
amount of a substance in a mixture 
where ordinary analytical methods 
cannot be used because the amount is 
so minute. Nuclear-Chicago Corpora-
tion, 223 W. Erie Street, Chicago 10, 
Illinois. 
Circle 211 on Inquiry Card, page 123 

Potentiometer Definitions 

Brochure lists functional potentiom-
eter definitions as a guide to users of 
Clarostat products, and avoids mis-
interpretation of terminology between 
supplier and buyer. Clarostat Manu-
facturing Co., Inc., Dover, New 
Hampshire. 
Circle 212 on Inquiry Card. page 123 

Pulse Height Analyzers 

"Let's Analyze the Situation" is 
title of new bulletin comparing fea-
tures of commercially available Multi-
Channel Pulse Height Analyzers. Ra-
diation Instrument Development Lab-
oratory, Inc., 5737 South Halsted 
Street, Chicago 21, Illinois. 
Circle 213 on Inquiry Card, page 123 

Toggle Switch 

An 8-page catalog lists 200 models 
of toggle and trigger switches by 
Sargent Electric Corp., 630 Merrick 
Rd., Lynbrook, N. Y. Ten of the 
series are treated in detail with di-
mensional outlines, illustrations, elec-
trical and mechanical specifications 
and applications. 
Circle 214 on Inquiry Card, page 123 

(Continued on Page 216) 
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a continuing series on technical topics of specific interest to engineers 

What is the true value of high purity 

aluminum foil in electrolytic capacitors? 

Since the word "purity" is relative, the term "high 
purity" in describing the foil used in electrolytic ca-

pacitors has been often misused. Twenty years ago, 

99.80% aluminum was the highest purity commercially 
available. A few years later, 99.85% aluminum anodes 
became available and for a period of time were con-

sidered "high purity" foil. 

Today, 99.99% aluminum is readily available for ap-

plications where the cost differential between 99.99% 
and standard purity anodes is justifiable. In some 

technical circles, purities of 99.85% to 99.87% alumi-
num are still referred to as "high purity". At Sangamo 
Electric Company high purity means 99.99% alumi-

num or better anode foil. 

From the engineer's viewpoint, the advantage of 

99.99% aluminum over 99.87% aluminum in elec-
trolytic capacitors is both tangible and intangible. 
Most of the benefits are derived from the fact that 
there are fewer crystals of metal impurities on the sur-

face of the higher purity foil. Crystal impurities such 

as iron do not form an insulating dielectric oxide and 
produce points of high electrical leakage. In a circuit, 
where capacitors of lower anode aluminum purity 
are used, voltages are set up between the dissimilar 

metals and deformation, or point corrosions, slowly 

takes place. This action decreases the shelf life of 

the capacitor. 

Other benefits provided from the use of 99.99% alumi-
num foil include longer life, better high temperature 

operation and lower dissipation factor. When variable 
factors are equal, the summary advantages of 99.99% 

anodes versus 99.87% anodes can be shown as follows: 

DC leakage 

Shelf life 

Estimated life 
expectancy 

99.87% Anodes 

Per Mil-C-62A 
or EIA-RS-154 

2 years 

4-7 years 

99.99% Anodes 

EIA-TR-140 or 
about 3, leakage 
for 99.87% anodes 

2V2-3 years 

7-12 years 

Where extremely low leakage is important, where tem-

perature of operation is between 65°C and 85°C, or 
where exceptional long life is required and some-
thing better than standard electrolytic capacitors is 
desired, 99.99% aluminum anodes are well worth 

the additional cost. 

Capacitor manufacturers, like Sangamo, pay a pre-
mium of approximately 60% more for 99.99% alumi-
num foil. To obtain this near-perfect purity, the alumi-
num ingots used to produce 99.99% anodes must be 
reprocessed from a good supply of bauxite and a well 

run electro-chemical process. 

Sangamo TYPE TR 

High Reliability 

ELECTROLYTIC CAPACITORS 

HAVE 99.99% ALUMINUM 

FOIL ANODES 

The use of 99.99% high purity aluminum anodes in 
Sangamo Type TR Twist-Tab Electrolytics, surgically 
clean papers, and a highly effective end seal gives these 

capacitors excellent operating life and superior elec-
trical characteristics. They are designed to operate in 
a temperature range from —20°C to 85°C and are 
available in ratings from 3 to 450 volts D.C. 

Engineering Catalog Number 2227 gives full informa-
tion and is available upon request for your files. 

SC 59-1 

SANGAMO ELECTRIC COMPANY, Springfield, Illinois 

--designing towards the promise of tomorrow 
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New Tech Data 
for Engineers 

(Continued from Page 116) 
Calculator 

A pocket-sized Circular slide rule 
for engineers and plant and office ex-
ecutives is offered by General Indus-
trial Co., 5738 Elston Ave., Chicago 
30, Ill. Complete easy-to-follow in-
structions are included with each rule. 
Circle 215 on Inquiry Card, page 123 

Ceramic Capacitor Guide 
Ceramic Capacitor Cross-Reference 

Guide lists over 600 Centralab ceramic 
capacitors by type and rating, stocked 
in production quantities. Equivalent 
units of other manufacturers, where 
available, are listed next to the Cen-
tralab capacitors. The guide contains 
separate sections devoted to general 
purpose discs and tubulars, tempera-
ture compensating discs and tubulars, 
high voltage discs, dual capacitors, 
buffer capacitors, low voltage capaci-
tors, stand-off and feed-thru, trans-
mitting, high accuracy and trimmer 
capacitors. Centralab Div., Globe-
Union Inc., 900 E. Keefe Ave., Mil-
waukee 1, Wis. 
Circle 216 on Inquiry Card, page 123 

Magnetic Amplifier Manual 
Magnetic Amplifier Design Man-

ual, Engineering Bulletin #403-A, 
has 45 schematic diagrams and graphs 
describing magnetic amplifier design 
and application techniques. Covered 
are: Signal mixing, voltage and cur-
rent comparators, automatic pilot sys-
tems, electrohydraulic valve drives, 
gyro and position pickoffs, insulation 
and cable barriers checker, integra-
tors, limiters, sweep generator po-
tentiometric amplifier circuit, relay 
tester, LaPlace transforms, trans-
form generation, velocity servos, etc. 
Acromag, Inc., 22519 Telegraph Rd., 
Detroit 41, Mich. 
Circle 217 on Inquiry Card, page 123 

Miniature Transformers 

Short form catalog lists miniature, 
subminiature, transistor, MIL-T-27A 
and industrial transformer specs 
available from distributor stock. Mi-
crotran Co., Inc., 145 E. Mineola Ave-
nue, Valley Stream, N. Y. 
Circle 218 on Inquiry Card, page 123 

Industrial TV Cameras 

A 4-page illustrated bulletin de-
scribing industrial television cameras 
gives complete specifications for 2 
cameras in the company's line. In-
cluded are camera acessories, such as 
remote-control pan-tilt and iris-focus 
units, an autozoom lens, and acousti-
cal and weatherproof camera hous-
ings. KIN TEL Div., Cohu Elec-
tronics, Box 623, San Diego, Calif. 
Circle 219 on Inquiry Card, page 123 

Magnetic Recording 

Treatise, "The Tape Recorder as an 
Instrumentation Device" discusses the 
fundamentals and chief applications 
of magnetic instrumentation record-
ing, traces the burgeoning need for 
precise measurement, and points out 
how magnetic-tape devices are 
uniquely suited to meet it. Included in 
the booklet's 74 pages are a discussion 
of the principles of magnetic record-
ing, the physical elements of instru-
mentation recorders, and the four 
major recording processes — direct, 
frequency modulation, pulse-duration 
modulation, and digital. Ampex Corp., 
Instrumentation Div., 934 Charter St., 
Redwood City, Calif. 
Circle 220 on Inquiry Card, page 123 

PTFE Tubing 
A 3-color, 4-page brochure contains 

prices, tolerances, sizes and applica-
tion information on PTFE (poly-
tetrafluoroethylene) tubing. A gate-
fold chart lists electrical, mechanical, 
chemical and thermal properties of 
the high temperature tubing. Cross-
reference charts are provided for 
"Super - Thin," "Thin - Wall" and 
"ASTM Wall" PTFE tubings by 
AWG size and footage and dimen-
sional tolerances for PTFE tubings 
by AWG. Irvington Div., Minnesota 
Mining and Mfg. Co., 900 Bush Ave., 
St. Paul, Minn. 
Circle 221 on Inquiry Card, page 123 

Phenolics 

An 8 - page, illustrated brochure, 
CDC-358, describes General Electric's 
complete line of phenolic resins, var-
nishes and molding powders. It in-
cludes product features, special prop-
erties, and detailed technical data on 
phenolic molding powders, laminating 
varnishes, foundry resins, Methylon 
coating resins, and industrial resins 
and varnishes. General Electric Co., 
Pittsfield, Mass. 
Circle 222 on Inquiry Card, page 123 

Microfilm 

Brochure describes the Copiflash, a 
portable 35 mm microfilming camera 
and the Camcopy Reader. The Copi-
flash will film wiring diagrams, maps, 
contracts, etc. The Reader has an 
11% x 18% in. black ground glass 
screen for reading the microfilm. 
Camcopy, Inc., Box 27, Matawan, New 
Jersey. 
Circle 223 on Inquiry Card, page 123 

Capacitors 

Bulletin ME-58, Synchro Corpora-
tion, Electronic Division, Hicksville, 
Ohio, contains information on Dry 
electrolytic capacitors. Included are 
specifications, dimensional drawings, 
and details of mountings. 
Circle 224 on Inquiry Card, page 123 

Temperature-Millivolt Tables 
Chart of Temperature - Millivolt 

Conversion Tables for thermocouples 
from Thermo Electric Co., Inc., Sad-
dle Brook, N. J. for Fahrenheit-Centi-
grade temperature conversion, in 5° 
increments, to mv values for 8 differ-
ent thermocouple calibrations. The 2-
color chart is punched for a 3-ring 
binder, or may be used as a wall 
chart. Values based on reference 
junction temperatures of 75°F and 
25°C. Correction factors for other 
reference junction temperatures are 
provided. Temperatures are from 
—320°F to +3270•F and —200°C to 
+1800°C. 
Circle 225 on Inquiry Card, page 123 

Germanium Diodes 

Bulletin 158 from Ohmite Mfg. Co., 
3683 Howard St., Skokie, Ill., de-
scribes their line of gold-bonded ger-
manium diodes. It lists types for 
general purpose and computer use, 
where from 1 to 4 operating charac-
teristics are specified. Special com-
puter types with 10 specified charac-
teristics are also shown. Featured is 
a system to classify diodes for ease in 
selection by number and value of 
characteristics. 
Circle 226 on Inquiry Card, page 123 

Logic Modules Notes 

"Simplified Design of Digital Logic 
Using Magnalog System," is 7th in a 
series of semiconductor application 
notes from Semiconductor Div., Dept. 
K, Hoffman Electronics Corp., 930 
Pitner Ave., Evanston, Ill. The 8-
page, 2-color brochure describes 12 
typical applications for Magnalog 
logic modules. Each application with 
power supply circuitry is illustrated 
by a logic diagram, wiring diagram 
and waveshape photo. Included are 
recommendations for designing: 
"Basic Logic," "Or," "Not-And," 
"And," "Modified And," "Bistable," 
"One" Generator, "Shift Register," 
"Binary Counter," "Binary Half-
Adder," and "Binary Full Adder." 
Circle 227 on Inquiry Card, page 123 

Literature Lists 

Two literature lists on fiber re-
search, one on electron microscope 
work and the other on X-ray diffrac-
tion investigations, are offered by In-
struments Div., Philips Electronics, 
Inc., 750 So. Fulton Ave., Mt. Vernon, 
N. Y. The tabulation of electron mi-
croscope papers includes 79 articles 
which appears in domestic and for-
eign publications and lists 6 textbooks 
and reference books. Fifty eight ar-
ticles are tabulated in the X-ray dif-
fraction list. 
Circle 228 on Inquiry Card, page 123 

(Continued on Page 118) 
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Put PERMANENT MAGNET SPECIALISTS 
on your development team 

Application of permanent magnets in micro-
wave devices has resulted in vastly improved 
performance, lower costs and greater stabil-
ity. Since the early days of micro-wave 
research, The Indiana Steel Products Com-
pany magnet design engineers have worked 
closely with leading manufacturers, provid-
ing expert help in developing special-purpose 
permanent magnet assemblies for such 
applications as radar magnetrons, backward 
wave oscillators, pm-focus traveling wave 
tubes and load isolators. 

A discussion with permanent magnet 
specialists at The Indiana Steel Products 
Company may be just the stimulus your 
new design efforts need — or perhaps you'll 
find a way to improve your present products. 
In any case, you can be sure of this — 
nobody knows permanent magnets like 
Indiana. And, because Indiana produces all 
permanent magnet materials, Indiana design 
engineers are well qualified to recommend 
the one best material for your design. Why 
not call in an Indiana man today? 

Visit us at the IRE Show, Booths 2432 and 2434 

THE INDIANA STEEL PRODUCTS COMPANY 
VALPARAISO, INDIANA 

WORLD'S LARGEST MANUFACTURER 
OF PERMANENT MAGNETS 

INDIANA 
PERMANENT 

MAGNETS 

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

FREE DESIGN MANUAL 
Write TODAY for important free, 
new catalog for micro-wave design 
engineers — "Alnico Load Isolator 
Magnets,- which describes shapes 
and sizes, magnetic properties and 
performance characteristics of this 
complete line of Indiana permanent 
magnets. Ask for Catalog No. 20N-3. 
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New Tech Data 
for Engineers 

(Continued from Page 212) 

Crystal-Counter Chart 

An 81/2 x 11 in. chart shows the 
working range for crystals and count-
ers in X-ray Spectograph applica-
tions. It covers the atomic scale of 
elements from 10 to 100 and is divided 
into two parts, one deals with K lines 
and the other with L lines. Instru-
ments Div., Philips Electronics, Inc., 
750 S. Fulton Ave., Mount Vernon, 
N. Y. 
Circle 229 on Inquiry Card, page 123 

Right Angle Connectors 

Illustrated 6-page brochure gives 
specifications, outline dimensions and 
general information on right angle 
pin and socket connectors for printed 
circuit applications. Electronic Sales 
Division, DeJur-Amsco Corporation, 
45-01 Northern Boulevard, Long Is-
land City 1, New York. 
Circle 230 on Inquiry Card, page 123 

Relays 

A series of relays, Models TT and 
TS, are described in Bulletin No. 160 
from Ohmite Manufacturing Co., 3679 
Howard St., Skokie, Ill. The relays 
feature "Molded Module" contact 
springs, which are molded into a sin-
gle assembly, high sensitivity, and 
high ambient operating capability. 
Circle 231 on Inquiry Card, page 123 

Ceramics 

Bulletin 116, a 4-page catalog, de-
scribes a line of off-the-shelf high 
temp ceramic tool components includ-
ing: bushings, washers, discs, plates, 
rods, and v-blocks. It has: dimen-
sions, tolerances, and mechanical and 
electrical properties of the hi-temp 
ceramic components. Duramic Prod-
ucts, Inc., 262-72 Mott St., New York 
12, N. Y. 
Circle 232 on Inquiry Card, page 123 

Pulse Transformers 

A 24-page catalogue, "Pulse Trans-
formers" contains tables, charts, and 
schematics, and a brief history of 
low-level pulse transformers, their 
measurements, specifications, appli-
cations, interchangeability, dielectric 
ratings, manufacturing, and other 
data. Also included is information on 
some of PCA's 2,000 standard design 
transformers, case types and specifi-
cations data. PCA Electronics, Inc., 
16799 Schoenborn St., Sepulveda, 
Calif. 
Circle 233 on Inquiry Card, page 123 

Design Data 

Data sheets, Telehint #7 and #8, 
from Illumitronie Engineering Co., 
680 E. Taylor Ave., Sunnyvale, Cali-
fornia, give ways of calculating in-
ductance, determination of Q and 
complete design of final output cir-
cuits. 
Circle 234 on Inquiry Card, page 123 

Silicone Guide 

The 1959 illustrated reference guide 
describes what silicones can best meet 
the needs of problems ranging from 
adhesives to release agents, resins to 
rubbers, dielectrics to water repel-
lents; contains graphic examples 
showing where they are currently 
used, and information on how to get 
specific data on the silicone material 
best suited to any application. It fea-
tures an expanded indexing system. 
Dow Corning Corp., Midland, Mich. 
Circle 235 on Inquiry Card, page 123 

Coils & Transformers 

Inductance values, curves (Q vs 
freq.), outline drawings, and general 
information on their line of torroids, 
transformers, filters, and magnetic 
amplifiers are contained in Catalog 
858 issued by Communication Acces-
sories Co., Lee's Summit, Mo. 
Circle 236 on Inquiry Card, page 123 

Fans & Blowers 

The 1959 McLean catalog features 
packaged fans, blowers, and accessory 
equipment used for cooling electronic 
apparatus. The 36-page catalog con-
tains new and improved models and in-
formation, construction features and 
specifications of the entire line. Mc-
Lean Engineering Laboratories, P. 0. 
Box 228, Princeton, N. J. 
Circle 237 on Inquiry Card, page 123 

DC Motor Operation 

Catalog 11058, Servo-Tek Products 
Co., 1086 Gale Rd., Hawthorne, N. J., 
is a 16-page compilation of technical 
data. It has a discussion of the basic 
methods for operating de motors from 
ac power sources and typical sche-
matic diagrams. Included are: Speci-
fications and speed and torque rat-
ings. 
Circle 238 on Inquiry Card, page 123 

Power Supply 

Two page, 2-color, bulletin de-
scribes the Model 104, transistor reg-
ulated power supply for general lab-
oratory applications. Quan-Tech Lab-
oratories, Morristown, N. J. 
Circle 239 on Inquiry Card, page 123 

Packaged Circuits 

Packaged Circuit guide, 16 pages, 
contains replacement information on 
packaged circuits used in equipment 
of over 200 manufacturers. It also 
describes 9 new packaged electronic 
circuits. Centralab Div. of Globe-
Union, Inc., 900 East Keefe Ave., 
Milwaukee, Wis. 
Circle 240 on Inquiry Card, page 123 

Power Supplies 

A 36-page catalog from Lambda 
Electronics Corp., 11-11 131 St., Col-
lege Point 56, New York, has infor-
mation and specs on the company's 
line of transistor-regulated and tube-
regulated power supplies and outline 
drawings of the equipment. 
Circle 241 on Inquiry Card, page 123 

Sonic Energy Cleaning 

A 3-color report, "How to Appraise 
Sonic Energy Cleaning," has been 
published by the Pioneer-Central Div. 
of Bendix Aviation Corp., Hickory 
Grove Rd., Davenport, Iowa. Five 
subjects are covered: what sonic 
energy is, how it cleans, how its ef-
ficiency can be evaluated, an analysis 
of applications, and an outline of the 
division's services to potential users. 
Circle 242 on Inquiry Card, page 123 

Transistor Sockets 

Bulletin 112 contains outline draw-
ings and general specifications for 
Series 3300 combination transistor 
sockets. Sockets are designed to ac-
commodate transistors with triangu-
lar round or in-line pin configura-
tions. Elco Corp., M St. below Erie 
Ave., Philadelphia, Penna. 
Circle 243 on Inquiry Card, page 123 

Button Cell Batteries 

A 4-page, colored, illustrated bro-
chure highlights the features, design 
potentials, and specifications of the 
VO-Series, nickel cadmium, button 
cell battery line produced by the Al-
kaline Battery Div., Gulton Industries, 
Inc., Metuchen, N. J. 
Circle 244 on Inquiry Card, page 123 

Converter-Inverters 

Spectrol Electronics Corp., 1704 
South Del Mar Ave., San Gabriel, 
Calif., has released a 4-page, 2-color 
data file describing their Transidyne 
line of converter-inverters. Has fea-
tures, specs, and styles of the 4 basic 
series. 
Circle 245 on Inquiry Card, page 123 
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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 fitgjOD 
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 TCLJ starts at 400 cps. Physical 
size is 11/16" x 1-11/16" x 1/2" max. 
For higher frequencies from 7,500 
cycles up to 100 kc, size is 3/4" x 1" 
x 1/2". 
The band pass filter, Type TTJ pic-

tured here, ranges from 7,350 cycles 

® 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 flotr_0/0, ® low pass 
and hand 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. Write for special filter bulletin 
to help solve your circuit problems. 

See these and other subminia-
ture components on display at 
Booth 2919-2921, IRE Exhibit. 

etemeeecgza 
PIONEERS IN TOROIDS, FILTERS AND RELATED NETWORKS 

EASTERN DIVISION 
DEPT. 1-15 

10 PELHAM PARKWAY 
PELHAM, N. Y. 
PELHAM 8-5000 

TELETYPE PELHAM 3633 
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PACIFIC DIVISION 
DEPT. 1-15 
720 MISSION ST 
SOUTH PASADENA, CALIF. 
RYAN 1-2841 
TELETYPE PASACAL 7528 
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Write for Data Sheet M 8-1. 
It's yours for the asking. 

_ NEW DESIGN DATA 
sit ON MAGNETIC 

AMPLIFIERS 
—latest ARNOLD folder enables 
you to design. and build a unit to 
your exact needs. 

Armed with the data in this folder, you can create an 
optimum design for a 12-watt magnetic amplifier... get 
the closest possible control over its design and con-
struction...for control of servo motors, regulated power 
supplies, etc. 

You build the amplifier around its basic component — 
the saturable reactor. Twenty-four ARNOLD saturable 
reactors are described in the folder. There's full infor-
mation as to what associated components are necessary, 
and how to use the components in a proper magnetic 
amplifier circuit. 

In buying just the saturable reactor, you get far more 
latitude than in buying a whole black box. And you won't 
have to prepare comprehensive specs., or depend on an 
outside source for the complicated designs. 

ARMO D MAGNETICS CORP. 
4615 W. Jefferson Blvd., Los Angeles 16, Calif. 

REpublic 1-6344 

Circle 145 on Inquiry Card, page 123 

AC 
RATIO 
STANDARD 

Year, of experience in the design 
and manufacturing of Ratio Transformers 
(RatioTrans*) from the pioneer and 
leader in ,his field is culminated in the 
Model 1000 AC Ratio Standard. 
This dual range instrument provides 

frequency range from 30-1000 cps and 
50 cps-10 kc with input voltages of 2.31 
and .35f respectively (f in cps). 

RATIO ACCURACY: 1 PART PER MILLION 

6 PLACE RESOLUTION 0.0001% 

IRE SHOW 
Booth 

Nos. 3701 
and 3703 

Your inquiry invited 

—67ertsd — 
GERTSCH PRODUCTS, Inc. 

3211 South La C.enega Boulevard, Los Angeles 16, California 

Thal 0-2761 - VErmanf 9.2201 

Circle 146 on Inquiry Card, page 123 

New Tech Data 
(Continued from page 216) 

Diodes 

The Shockley Transistor Corp., 
Stanford Industrial Park, Palo Alto, 
Calif., has published data sheets on 
their 4-layer Transistor diodes. Char-
acteristics of standard devices, Types 
D and AD, include: Switching voltage 
and current, holding voltage and cur-
rent, resistance capacitance, current 
carrying capacity, and ambient tem-
perature. 
Circle 363 on Inquiry Card, page 123 

Digital Instruments 

Three lines of digital instruments 
for measuring ac and de voltage, 
voltage ratio, and resistance are de-
scribed in the Spring, 1959, Short 
Form Catalog issued by Non-Linear 
Systems, Inc., Del Mar, Calif. Selec-
tion guides simplify selecting acces-
sories from the line. 
Circle 364 on Inquiry Card, page 123 

Cathode Ray Indicator 

Two-page bulletin describes an X-Y 
coordinate indicating device having 
identical high gain dc - coupled am-
plifiers on both the horizontal and 
vertical axes. Includes physical and 
electrical specs of the instrument. 
Technitrol Engineering Co., 1952 E. 
Allegheny Ave., Phila., Pa. 
Circle 365 on Inquiry Card, page 123 

Reflectors 

Microwave passive aluminum reflec-
tors are featured in a 20-page, 2-color 
catalog from Tower Construction Co., 
Sioux City, Iowa. Included are types 
of design, construction details and 
test procedures. 
Circle 366 on Inquiry Card, page 123 

Plastic Laminate 

New Products Bulletin describes 
the characteristics and specifications 
for Duralar, an all new plastic lami-
nate, used to fabricate printed charts, 
diagrams and signs. Duralith Cor-
poration, 1025 Race Street, Philadel-
phia 7, Pa. 
Circle 367 on Inquiry Card, page 123 

Potentiometers 

A 48-page catalog from Markite 
Corp., Dept. 100, 155 Waverly Place, 
New York, N. Y. describes the com-
pany's line of precision potentiom-
eters. Featuring a conductive plastic 
element the line includes: rotary 
rectilinear, linear, non-linear, single-
element and dual element units. 
Circle 368 on Inquiry Card, page 123 

Wire and Cable 
Catalog from General Electric Co., 

Wire and Cable Dept., Bridgeport, 
Conn., features wire and cable for 
aircraft, missiles, and rockets. In-
cluded are descriptions, sizes, resis-
tances and weights. Insulations used 
are also described. 
Circle 369 on Inquiry Card, page 123 
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Ultrascope 
(Continued from page 101) 

recently, the development and pro-
duction of image-converter tubes 
had been confined to military pur-
poses and was handled in conjunc-
tion with the Engineer Research 
and Development Laboratories, 
Corps of Engineers, U. S. Army, 
at Fort Belvoir. 

The ultraviolet accessory viewer 
consists of two units. One unit, 
which fits on to the barrel of a 
microscope, contains the ultra-
scope and an eyepiece; the other 
unit is a compact power supply. A 
cable connects the power supply to 
the ultrascope tube. 

Invisible rays from an ultravio-
let lamp are projected through the 
specimen under observation, and 
through an ultraviolet objective 
lens. An invisible ultraviolet image 
of the specimen is formed on the 
faceplate of the image-converter 
tube. The faceplate transmits 
ultraviolet rays and has on its 
inner surface a photosensitive ma-
terial which converts the ultravio-
let image into a corresponding pat-
tern of electrons. This electron 
pattern is, in turn, focused on the 
fluorescent viewing screen at the 
opposite end of the tube. 
A visible image of the specimen 

appears on the viewing screen in 
yellow-green light and is observed 
through a lens of the desired mag-
nification. Because the human eye 
is most sensitive to yellow-green 
light, that color range provides 
comfortable viewing during pro-
longed observations. 
The unit is also easily adapted to 

photomicrography and thus can 
provide film records of the speci-
men under study. 

. . . . istor Answers 
(From quiz on page 117) 

1—C 8—M 15—N 
2-1 9—L 16—P 
3-8 10—D 17—J 
4-5 11-0 18—R 
5—H 12—F 19—E 
6-0 13—K 
7—G 14—A 
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"V" IS FO 

VEÇTOF,BORD 

' Make circuits the fast, easy way 

/ ...simply insert Vector Push-in 

Í Terminals and component wires 

/ into the pre-punched terminal 

board. Six patterns available 

with .062 and .093 holes, in XXXP 

Phenolic,G-7GlassSilicone,G-10 

Glass Epoxy and Paper Epoxy. 

Write for complcte information to 

VECTOR ELECTRONIC COMPANY 
1100 FLOWER STREET, GLENDALE 1, CALIFORNIA 

TELEPHONE: CHapman 5-1076 

Visit our booth #4050 at the IRE. Show, March 23-26 

Circle 323 on Inquiry Card, page 123 

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 FM-7 provides 
in a small package all of the 
essentials for the maintenance of 
mobile communications systems. 

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. 

GERTSCH PRODUCTS, Inc. 
3211 South La Cienege Boulevard, Los Angeles 16, California 

The, 0.2761 • VErrnont 9.2201 

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.Ronge Deviation Meter 
with 15 he and 7.5 kc full scales. 

IRE SHOW 
Booth 

Nos. 3701 

and 3703 

WRITE OR CONTACT YOUR GERTSCH 
REPRESENTATIVE FOR FULL DETAILS 

— eeptse 
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ROANOKE. VA. 

This new, ultra modern plant, formally dedicated 
March 17,1959 as the newest link in the ITT Com-
ponents Division manufacturing network, is de-
voted to the development and production of ITT 
Traveling Wave Tubes and latron* Storage Tubes. 

E -

INTERNATIONAL TELEPHON 

TORAGE TUBE 

C. 

D. 

E. 

ITT Components Division provides a wide range of special purpose 
tubes for communications, industrial and military requirements, backed 
by the research, development and manufacturing experience of the 
worldwide International Telephone and Telegraph Corporation. 

A. ITT Power Triodes, for CW and pulse operation are used as modulators, amplifiers 
and oscillators in communications or industrial service. Water cooled and air cooled 
types. 

B. latron* Storage Tubes, recently developed by ITT Components Division, have high-
persistence screens for radar and display devices where extreme brightness is re-
quired. 

Traveling Wave Tubes, developed by ITT and manufactured by ITT Components 
Division for microwave communications, and military applications. 

Kuthe KU-73 ceramic envelope hydrogen thyratron, an essential element in radar 
modulation, is one of many hydrogen filled tubes available. 

Evaporative Cooled Power Triodes feature high anode dissipation, exceptionally high 
anode overload capacity—greatly reduces liquid cooling requirements. 

F. Super-powered Triodes, developed by ITT and manufactured by ITT Components 
Division for use as modulators, amplifiers and oscillators in communication of indus-
trial services. 

*IATRON -Trademark of International Telephone & Telegraph Corporation. 



NEWARK, N. J. 
ithe Laboratories, Inc., Newark, N. J. a 
it of ITT Components Division, is the 
irld's largest manufacturer of hydrogen 
yratrons and hydrogen diodes. 

CLIFTON, N. J. 
ITT Power Tubes, selenium and silicon recti-
fiers are among the products manufactured 
at the ITT Components Division plant in 
Clifton, N. J. 

PALO ALTO, CALIFORNIA 
Specialized research and production facili-
ties in Palo Alto, California, are the source of 
ITT tantalum capacitors and seals manufac-
tured by techniques developed over years of 
experience and research. 

r".omponents Division 
.ND TELEGRAPH CORPORATION 

ITT Components Division products — Silicon Rectifiers, Selenium 
Rectifiers and Diodes; Tantalum Capacitors and Seals—are widely used 
in specialized military and industrial equipment where rugged con-
struction, minimum size, maximum operating efficiency and temperature 
stability are critical, as well as in home entertainment appliance devices 
requiring economy, ease of assembly and minimum space. 

A. ITT Silicon Power Rectifiers feature dual positive hermetic sealing—high temperature 
stability—advanced diffusion techniques—compactness and high efficiency. 

B. ITT Wet Anode Tantalum Capacitors are superior products, competitively priced, 
readily available through a nationwide network of industrial distributors. Glass to 
metal positive seals, small, light-weight, yet able to withstand shock and vibration, 
without loss of electrical stability. 

C. Over 20,000 designs of custom built and standard ITT high density selenium rectifier 
stacks feature exceptional output to size and weight ratio, in all types of industrial and 
military service. 

D. ITT high voltage selenium rectifiers are enclosed units for any required voltage rating 
and current rat n gs from 5 to 40 ma, with paper, phenolic,glass, or metal hermetically 
sealed enclasuies. 

E. Silicon Zener Regulators are designed for severe commercial and military require-
ments. Eacii ..nit is fully evaluated to insure stability of characteristics over the 
temperature range from —65° C to 165° C. Hermetically sealed for environmental 
protection. 

F. Compressicn seals, solder seals, pressure, stand-off and speed-nut terminals, 
condenser end seals and transistor closures, designed for uniform seal integrity 
under severe conditions. 

GLASS SEALS 

ZENER DIODES 

HIGH VOLTAGE RECTIFIERS 

See us at 
Booths 2510-2520 6. 2615-2625 

IRE SHOW 

HIGH TEMPERATUREIIIECTIFIERS 

ITT Components Division 
SILICON POWER RECTIFIERS TANTALUM CAPACITORS 

• • • 



CURTISS WRIGHT IRE Show 

PRECISION COMPONENTS 

TIME DELAY RELAYS 
For military applications and -S- Series 
You can meet the shock and vibration conditions specified by 
today's military applications with the "H" Series thermal time 
delay relay. They are small in size, of rigid construction and 
manufactured with thorough quality control and testing to assure 
conformity to the highest standards. The "S" Series has a single 
pole, double-throw contact arrangement with long life. 

FEATURES: 
Time delays from 3 to 180 seconds 

Temperature compensated 
Miniature • Hermetically sealed 

Meets rigid environmental specifications 

New DIGITAL MOTORS 
Stepping motors for high reliability ap-
plications. Meet the requirements of 
assured reliability and long life for air-
craft, missile and automation systems. 

FEATURES I Bi-directional • Positive lock • Dynamically 
balanced • Simplicity of design • High pulsing rate. 

New ULTRASONIC DELAY LINES 
Enables development engineers to em-
ploy new concepts in existing and pro-
jected applications. Low in cost, small 
in size and simple to operate. 

SPECIFICATIONS 

Delay range 5 to 6000 microseconds 
Tolerance  -H 0.1 microsecond 
Signal to noise ratio...  Greater than 101 
Input and output impedance .50 to 2000 ohms 
Carrier frequency 100 kc — 1 mc 
Delay to pulse rise time Up to 800:1 

WRITE FOR COMPLETE COMPONENTS CATALOG 159 

ELECTRONICS DIVISION 

CURIOSS=WRIGHT 
CORPORATION • WEST CALDWELL, N. 

(Continued from page 110) 

papers of a new plant or a new 
process going automatic. This field 
promises to provide significant so-
cial and industrial contributions 
during this generation. Even the 
straight-laced banker has given 
way to automation in his field. 
Are you a computer engineer? 

If so, you had better attend all of 
the sessions concerning electronic 
computers. The way your field is 
moving these sessions are a must 
to you. Papers being presented will 
cover many new applications, com-
ponents, and circuits for applica-
tions in the field of computers. One 
of your big problems is system 
checkout and fault finding. The 
paper, "Automatic Checkout Equip-
ment Featuring Test Programs for 
Diagnostic Checking," by R. B. 
Whitely and L. J. Lauler, Lockheed 
Aircraft Corp., will give you some 
good ideas on this problem. 

TECHNICAL PROGRAM 

Monday Afternoon—March 23 

Adaptive Control Processes and 
Allied Systems 

Waldorf-Astoria—Starlight Roof 
On Adaptive Control Processes, R. Bellman and 

R. E. Kalaba. 
A Dynamic Programming Approach to Adaptive 

Control Processes, M. Freimer. 
On the Optimum Synthesis of Multipole Systems 

in the Wiener Sense, H. C. Hsieh and C. T. 
Leondes. 

On Adaptive Control Systems, L. Braun, Jr. 
Extension of Phase Plane Analysis to Quantized 
Systems, P. H. Ellis. 

Vehicular Communications 
Waldorf-Astoria—Astor Gallery 
An Analysis of Radio Flutter in Future Com-

munications, N. W. Feldman. 
Radio Set, AN/GRC-59, Rugged, Reliable De-

sign for Tactical Usage, W. F. Given. 
A New Approach to Compactness in Mobile 

Radiotelephone Design, W. Ornstein. 
A New Manual Mobile Telephone System, A. F. 
Culbertson. 

Performance of "Low-Plate-Potential" Tube Types 
at Mobile-Communications Frequencies, R. J. 
Nelson and C. Gonzalez. 

Engineering Writing and Speech 
Waldorf-Astoria—Jade Room 
Using the Psychological Approach in Scientific 
Writing, J. L. Kent. 

An Effectual Approach to an Orally Presented 
Paper, I. J. Fong. 

A Self-Improvement Program for Engineering 
Writers, A. H. Cross. 

Read Your Speech, E. W. Still. 
Subjectivity versus Objectivity in the Technical 

Report, S. Cohen. 

Radio Frequency Interference 

Waldorf-Astoria—Sert Room 
Standard Measurement Parameters for Phenomena 

Distributed in Time and Frequency, E. W. 
Chapin. 

Magnetic Field Pickup for Low-Frequency Radio. 
Interference Measuring Sets, M. Epstein and 
R. B. Shulz. 

Microwave Duplexer Tube Characteristics Under 
Spurious Radiation Conditions, I. Reingold. 

Technical Considerations in the Assignment of 
Operating Frequencies in a Communications 
System, O. M. Sole; and R. A. Rosies. 

(Continued on page 224) 
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AT LAST The IDEAL 

BARRIER TERMINAL STRIP 
HEAVIER 
BODY 

HIGHER 

BARRIERS 

WIDER 
  BARRIERS HERE • TERMINAIS 

MATERIAL BETWEEN BO TIO.S 
BARRIERS AT BASE 

1 

CAN BE ImPPINTED • KNOCKOUTS FOR 

JONES 500 SERIES 

LONGER—STURDIER 

Wider and higher barriers for increased creep-
age distances. Closed bottoms for complete 
insulation. Material between barriers at the 
base adds to the strength and maintains the 
same creepage distance between contact to con-
tact and contact to ground. Can be imprinted 
here. No insulating or marker strip required. 
Three series-540, 541 and 542 having the same 
terminal spacing as our 140, 141 and 142 series. 

Complete listing in the new Jones No. 22 
catalog. Write for your copy today. 

Visit Booth 2535 at the IRE Show 

HOWARD B. JONES DIVISION 
• CINCH MANUFACTURING COMPANY 

CHICAGO 24, ILLINOIS 
DIVISION OF UNITED-CARE FASTENER CORP. 
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SCIMITAR 
ANTENNAS 

350-12000 NICS 

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 

TAMAR ELECTRONICS, INC. 
1805 COLORADO AVE. • SANTA MONICA, CALIF. 

with BUD IMLOK 
EXTRUSIONS AND CONNECTORS 

YOU CAN QUICKLY AND ECONOMICALLY 
ASSEMBLE A VARIETY OF 

CABINETS, CASES AND RACKS 

WITHOUT TOOLING COSTS 

The IMLOK system of 
metal cabinet construction is 
ideal for research and pro-
totype work. With the sim-
plest of tools, precision 

cases, cabinets and racks can 
all be quickly and economi-
cally built, to your own design. Assembling connector 

and extrusion 

More than 50 different styles 
of connectors, extrusions 
and accessories are readily 
locked together to form the 
framework of any type of 
housing. Standard gauge 
aluminum sheets are cut and 
fitted to complete the en-
closure. 

The Bud Imlok system can 
solve your special housing 
need. For complete details, 
parts list and prices write for 
Bulletin 1858 . . . or better 
still—see the Bud Imlok 
products at your distributors. 

Locking connector 
and extrusions 

Completed framework 

BUD RADIO, INC. 
2118 East 55th Street 

Cleveland 3, Ohio 
Dept. T 
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It INIATURE TRANSISTOR: TRANSFORM . 
from stock , a 

Design and performance '' 

meets or exceeds all 11111111111ei 4 

applicable commercial a r — 
nd government !Tana is 
pecifications including 

NUL-T-2 7A. Available e 
or immediate delivery 
rom Franchise Stocking 74** 9 
istributors. 

DC-DC CONVERTER 
All Items Designed for 13.6V. Except 8034 which is for 

28V Input. 
TYPICAL DC-DC CONVERTER 

CIRCUIT 

I 
Part 

Number 
Total V.A. 
Output 

D.C. Output 
F. W. Bridge I LT. Full Wave 

Volts Ma. l Volts Ma. 

M8034 125 500 250 250 420 
M8035 125 500 250 250 420 
M8036 40 450 90 225 155 
M8037 225 250 90 125 155 

TRANSISTOR DRIVER 
Designed specifically for 

transistor, servo 
• and audio 

Frequency response 70-20K 

Size AF mill through AH Hermetically 
sealed to MIL-T-27A. 

EPDXY MOLDED See catalog for exact sizes and weights. 
ON SPECIAL 
ORDER ONLY 
Part I 

Number I Application 
Pri. 
Imp. 

Sec. 
Imp. 

Pri. D.C. 
Unbal 
Ma. 

Level 
Watts 

M8002' Coll. to P.P. Emit 560 400 C.T 18 .15 
M8003' Coll. to P.P. Emit. 625 100 C.T. 20 1.5 
M8004 Coll. to P.P. Emit. 5,400 600 C.T. 15 .075 
M8005 Coll. to P.P. Emit. 7,000 320 CT 7 040 
M8006 Coll. to P.P Emit. 10,000 6,500 C.T. .75 .005 

•81-filar wound to minimize switching transients. 

LOW LEVEL CHOPPER 

Efficiently transfers 30 to 500 cps. Trans-
ducer or Thermocouple signals to instru-
ment amplifiers. Signal level range from 
.5d. to .5 volts. Resin impregnated to 
minimize mechanical vibration noise sig. 
nal. Low hum pick up assured by 3 mu-
metal and 2 copper shields. 

Part 
Number 

Turns Ratio 
Full Pri. Y2 Pri. 

To Full Sec. To Full Sec. 

Ind. of 
Full Pri. 
@ .5V 

60 Cycles 

Imped. of 
Full Pri. 
@ .5V 

60 Cycles 
M8025 17.7 115.4 17.5 6,600 
M8026 1:3.2 1: 6.4 60 My 22 500 

Part 
Number 

D.C. Resistance 
Full 
Pri. Sec. 

Nag. 
Shield. Hght. Dia. 

Wt. 
Oz. 

M8025 365 4140 90 DB 125/32 13/8D 4.5 
M8026 455 3500 90 DB 125/32 13/8D 4.5 

rite 
I 

5,4, 

TODAY for catalog and price I 
the complete MICROTRAN line. 

IC110111fIrl company, MC. 
Mineojp Ave. Valley Stream N.Y. 
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IRE Technical Papers 
(Continued from page 222) 

Precipitation Static at High Altitude. L. A. Hart-
man and F. B. Pogust. 

Precipitation-Generated Interference in Jet Air-
craft, R. L. Tanner and J. E. Nanevicz. 

Engineering Management Techniques 
Waldorf-Astoria—Empire Room 
The "Maximum" Manager in Research and De-
velopment, M. A. Williamson. 

Marketing Factors in Research and Development, 
H. M. Rainie, Jr. 

Obtaining Capital for the Smaller Electronics 
Firm—Methods and Pitfalls, C. M. Bower. 

Simulation Techniques for Understanding R & D 
Management, E. B. Roberts. 

Production Techniques 
New York Coliseum—Morse Hall 
Microcircuitry—A New Approach to Miniaturiza-

tion, Productibility, and Reliability. W. D. 
Fuller. 

Insulated Flexible Printed Wiring Techniques, 
W. B. Wilkens. 

A Semi-automatic Transistor Testing Machine, E. 
Millis. 

The Development of Automatic Machinery for 
Making Electron-Tube Stems, M. M. Bell. 

Microminiaturization, D. W. Moore. 

Navigation and Traffic Control 
New York Coliseum—Marconi Hall 
Loran-B Precision Navigation, W. J. Romer. 
A Synthetic Future Environment for Analysis of 
Radar Beacon System Capacity, A. Ashley and 
F. H. Battle, Jr. 

Air Traffic Control Computer, A. G. Van Alstyne 
and M. H. Northman. 

Use of Airport Surface Detection Radar as a 
Tool in Airport Research, M. A. Warskow. 

An Improved Instrument Low Approach System 
Compatible with Tacan, M. Karpeles and E. G. 
Pafker. 

Electronic Devices 
New York Coliseum—Faraday Hall 
The Field Effect Tetrode, H. A. Stone, Jr. 
A Theory of the Tecnetron, A. V. J. Martin. 
A Simple and Flexible Method of Fabricating 

Diffused NPN Silicon Power Transistors, L. D. 
Armstrong and H. D. Harmon. 

A Twenty-Ampere Switching Transistor, T. P. 
Nowalk. 

Drift Considerations in Low-Level Direct-Coupled 
Transistor Circuits, J. R. Biard and W. T. 
Matzen. 

Video Crystal Tester, Y. J. Lubkin. 

Tuesday Morning—March 24 

New Techniques for Analysis 
Waldorf-Astoria—Starlight Roof 
Simplified Method of Determining Transient Re-
sponse from Frequency Response of Linear 
Networks and Systems, V. S. Levadi. 

A New Method of Analysis of Sampled-Dota 
Systems. A. Popoulis. 

E.tatistical Filter Theory for Time-Varying Systems, 
E. C. Stewart and G. L. Smith. 

On the Phase Plane Analysis of Non-Linear Time-
Varying Systems, R. Whitbeck. 

On the Use of Growing Harmonic Exponentials 
to Identify Static Nonlinear Operators, J. H. 
Lary, D. C. Lai, and W. H. Huggins. 

Nuclear Instrumentation Techniques- 1 
Waldorf-Astoria—Astor Gallery 
A Transistorized Nuclear Reactor Count Rate 
Channel. J. H. Cawley. 

Transistorized Source-Range Reactor Instrumenta-
tion, R. R. Hoge. 

A Two-Dimensional Kicksorter, R. Chase. 
A Transistorized Pulse Height Analyzer, R. T. 

Graveson. 

Broadcasting- 1 
Waldorf-Astoria—Jade Room 
FM Carrier Techniques in the RCA Color Video 
Tape Recorder, R. D. Thompson. 

A Deleter-Adder Unit for TV Vertical Interval 
Test Signals, J. R. Popkin-Clurman and F. 
Davidoff. 

An Electro-Servo Control System Capable of Cor-
recting Zero Point Zero Five Microsecond Ro-
tational Errors, W. Barnhart. 

Transistorized Video Switching, J. W. Wentworth, 
C. R. Monro, and A. C. Luther, Jr. 

A New Approach to Low Distortion in a Tran-
sistor Power Amplifier, H. J. Paz. 

at your wits end... 
looking for custom-ruede 

fine pitch 
precision gents??? 

The production of custom-made, 
fine pitch precision gears is part of the 
daily routine at Boehme. Whatever 
your precision gear needs — up to 
A.G.M.A. precision #3, 1/4" to 5" O.D. 
180 to 16 D.P.—our specialized engi-
neering skills and excellence of crafts-
manship produce the precision gears 
or gear trains that meet your specific 
problem. 

Quadruple Thread Worms Worm Wheels" 

We have been in the business of 
design and manufacture of precision 
equipment, since 1917. Boehme electri-
cal, electro-mechanical and electronic 
products are setting precision stand-
ards for the rapidly progressing fields 
of automation and instrumentation. 
Our specialty is meeting your precision 
manufacturing requirements. 

Let us submit estimates of your 
needs based on your sketches or blue-
prints, at no cost or obligation to you. 
Write now, for more information. 

H. 0.Boehmeanc. 
Contractors, Designers, Manu facturera 

of Precision Electrical, Electro-

Mechanical and Electronic 

Equipment since 1917 

915 Broadway 

New York 10, N.Y. 
Circle 110 on Inquiry Card, page 123 

ELECTRONIC INDUSTRIES • March 1959 



Nicolaas Bloembergen 
Co-winner, Morris Liebmann Memorial Prize 

Contributions +o Stereo Sound 
Reproduction 

Waldorf-Astoria—Serf Room 
The "Null Method" of Azimuth Alignment in 

Multitrack Magnetic Tape Recording. A. G. 
Evans. 

Three-Channel Stereo Playback of Two Tracks 
Derived from Three Microphones. P. W. Klipsch. 

Study of o Two-Channel Cylindrical Ceramic 
Transducer for Use in Stereo Phonograph Car-
tridges, C. Germano. 

The Single Stereophonic Amplifier, B. B. Bauer 
and J. M. Hollywood. 

A Frame-Grid Audio Pentode for Stereo Output, 
J. L. McKain and R. E. Schwab. 

Design Considerations for Stereo Cartridges, J. 
H. McConnell. 

Status Report on Stereophonic Recording and 
Reproducing Equipment, W. S. Bachman. 

Engineering Management— II 
Waldorf-Astoria—Grand Ballroom 
Tire Advanced Research Projects Agency—Opera-

tions and Plans, J. E. Clark. 
Planning and Managing a Multi-Company Elec-
tronic Systems Program, E. G. Fubini. 

Intro-Company Systems Management, H. H. 
Goode. 

Medical Electronics—I 
New York Coliseum—Morse Hall 
A Dato System for Physiological Experiments in 

Satellites, M. A. McLennan. 
A Logical Structure for Diagnosis Based on 

Probability, S. Rush. 
Microwave Radiation as a Tool in Biophysical 
Research C. Susskind, B. S. Jacobson, and S. B. 
Prausnitz. 

The Reliability Problem in Machines and in 
Nature, W. B. Bishop and J. A. LaRochelle. 

Respiratory Control of Heart Rate: Laws Derived 
from Analog Computer Simulation, M. E. 
Clynes. 

Land and Space Electronics 
New York Coliseum—Marconi Hall 
Application of Satellite Doppler Shift Measure-

ments. 
Part I—Satellite Frequency Measurements, O. 
P. Layden and H. D. Tanzman. 
Part I I—Slant Range at Nearest Approach, H. 
P. Hutchinson. 

Sputnik If as Observed by C-Band Radar, D. K. 
Barton. 

Free-Rotor-Gyro Stabilized Inertial Reference 
Platform, T. Mitsutomi. 

Ground Clutter Isodops for Coherent Bistatic 
Rodar, H. A. Crowder. 

Land Vehicle Guidance by Radar, Y. Chu and 
P. N. Bufcrd. 

Widening Horizons in Solid-State 
Electronics 

New York Coliseum—Faraday Hall 
Ferrites and Microwave Solids, C. L. Hogan. 
Solid-State Energy Sources, W. J. Vander Grinten. 
Advanced Semiconductors, W. M. Webster, Jr. 

Tuesday Afternoon 

Information Theory 
Waldof-Astoria—Starlight Roof 
Information Rate from the Viewpoint of Induc-

tive Probability, L. S. Schwartz, B. Harris, and 
A. Houptschein. 

Binary Relay Communication and Decision Feed-
back, J. J. Metzner. 

(Continued on page 226) 

after 

60 
years 

the electronics industry 
votes a solid eer 

Kester 
Solder 

OVER 60 YEARS' EXPERIENCE IN 
SOLDER AND FLUX MANUFACTURING 

Take a walk along most any 
assembly line anywhere in 
the electronics industry ... 
and what do you see? RESTER 
FLUX-CORE SOLDER . . . the 
standard today as it's been 
for many years. Manufactur-
ers and engineers know they 
can depend upon Kester to 
protect their products' repu-
tation. Why not let it do the 
same for you? 

WRITE today for recommenda-
tions and free literature. 

KESTER SOLDER COMPANY 
4210 Wrightwood Avenue 
Chicago 39, Illinois 

Newark 5, New Jersey 
Brantford, Canada 
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That letter he's about to mail 
is his ELECTRONIC INDUSTRIES 
subscription renewal. 

Did you mail yours? Make 
sure you do when it arrives. 
Otherwise you'll miss our 
17th ANNUAL DIRECTORY and AIL. 
REFERENCE HANDBOOK (June issue). 
The most comprehensive—most 
useful directory in the industry. 
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send for the 

most widely used 

ELECTRONIC SUPPLY GUIDE 

ALLIED'S 
COMPLETE 452-PAGE 

1959 CATALOG 

your best buying guide to 

the world's largest stocks of 

ELECTRONIC SUPPLIES FOR INDUSTRY 

Simplify and speed your purchasing of elec-
tronic supplies and equipment: send your or-
ders to us for fast shipment from the world's 
largest stocks of electron tubes (all types and 
makes), transistors, test equipment (see our 
money-saving KNIGHT-KITS), audio equip-
ment and electronic parts. Our expert Indus-
trial supply service saves you time, money 
and effort. Send today for your FREE 1959 
ALLIED Catalog—your complete Buying Guide 
to quality Electronic Supplies for Industrial 
and Communications use. 

ALLIED RADIO 
100 N. Western Ave., Dept. 18.C9 

Chicago 80, Illinois 
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Send for 

FREE 
Catalog 

• Transistors & Diodes 

• Relays & Switches 

• Transformers 

• Tubes (All Types) 
• Test Equipment 

• AN Connectors 

• Racks & Chassis 

• Tools & Hardware 

• KNIGHT Public 
Address & Paging 
Systems 

OEM prices available on 
quantity purchases 

OUR 38th YEAR 

MILLER 
small, adjustable 
R. F. COILS 
— built with top quality 
materials, impregnated with 
moisture-resistant varnish, 
and 100% tested to exacting 
specifications. 

SUB-MINIATURE RANGE: 
- 15 items, with inductances from .17 to 300 
microhenries. Form dimensions: 3/16" diameter 
x 5/8" long. Mounting hole: 11/64". 

MINIATURE RANGE: 
- 15 items, from .4 to 800 microhenries. Form 
dimensions: 1/4" diameter x 7/8" long. Mount-
ing hole: 3/16". 

STANDARD RANGE: 
-13 items, from .9 to 2100 microhenries. Form 
dimensions: 3/8" diameter x 1-1/16" long. 
Mounting hole: 1/4". 

Immediate deliveries on larger quantities from 
the factory. Over 400,000 catalog items carried 
regularly in stock. Smaller quantities from any 
leading parts distributor. Miller R.F. coils are 
competitively priced. 

Specials-send us your requirements for a 
prompt quotation. We also build to Military 
Specifications. Write for the Miller industrial 
catalog. 

J. W. MILLER COMPANY 
5917 S. Main St., Los Angeles 3, Calif. 

IRE Technical Papers 
(Continued from page 225) 

Results of a Geometric Approach to the Theory 
and Construction of Non-binary, Multiple Error, 
and Failure Correcting Codes, B. M. Dwork 
and R. M. Heller. 

An Application of the Theory of Games to Radar 
Reception Problems, N. J. Nilsson. 

Perception Simulation Experiments, F. Rosenblatt. 

Nuclear Instrumentation 
Techniques—II 

Waldorf-Astoria—Astor Gallery 
A Transistorized Cold Cathode Decade Counter. 
H. Sadowski and M. E. Cassidy. 

A High Sensitivity Semi-conductor Diode Modu-
lator for DC Current Measurement, H. E. 
DeBolt. 

Control Concepts for Nuclear Ramjet Reactors. 
R. E. Finnigan. 

Low Background Nuclear Counting Equipment, 
H. D. LeVine, R. T. Graveson, and A. L. Charl-
ton. 

Broadcasting— II 
Waldorf-Astoria—Jade Room 
Possibilities of Major Simplifications in Color 
Television Live Cameras and Recording Devices 
Through the Use of Chroma Field Switching 
and Subsequent Automatic Color Balance, W. 
L. Hughes. 

Report of TASO Committee 3.3 on Correlation 
of Picture Quality and Field Strength, C. M. 
Braum and W. L. Hughes. 

Report of TASO Committee 5.4 on Forecasting 
Television Service Fields, A. H. LaGrone. 

A New Wireless Microphone for TV Broadcast-
ing, P. K. Onnigian. 

A Television Program Automation System Using 
Beam Switching Tubes with Shift Register Cir-
cuitry, F. C. Grace. 

Speech and Circuits 
Waldorf-Astoria—Sert Room 
Speech Band-width Compression with Vocoders, 

F. H. Slaymaker. 
Audio Applications of a Sheet-Beam Deflection 
Tube, J. N. Van Scoyoc. 

A Drift-Free Direct Coupled Amplifier Utilizing 
o Clipper-RC Feedback Loop, J. N. Van 
Scoyoc and E. S. Gordon. 

The Application of the Silicon Capacitor in 
Automatic Sweep Circuits and "Signal Seek-
ing" Receivers, J. Black. 

An Analysis of a Transistorized Class "B" Verti-
cal Deflection System, Z. Wiencek and J. E. 
Bridges. 

Medical Electronics— II 
New York Coliseum—Morse Hall 
Recent Advances in Medical Electronics, V. K. 
Zworykin. 

An Electronic Electrode, J. W. Moore and .1. 
del Castillo. 

Transistor Waveform Generators, G. N. Webb 
and R. N. Glackin. 

Cardiac Pacing-Stimulation by Very Portable 
Equipment, D. G. Kilpatrick. 

The Design of a Fetal Phonocordiotachometer, 
H. S. Sawyer. 

Reliability Techniques 
New York Coliseum—Marconi Hall 
Development and Utilization of Redundant Sys-
tems, S. Nozick. 

Franklin H. Blecher 
1958 Browder J. Thompson Memorial Prize 
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universal an 

this Howard 
fractional H. P. 
gear motor can 

be used for 

RATIOS FROM 10:1 to 60:1 

MODEL 2900: 2 Pole-4 Pole Induc-
tion with A26 Gear Unit 

DIAMETER 33/io" 

LENGTH P/64" to 8,144" 

HORSE POWER: 1/70 to 1 15 depend-
ing on length of stacking. 

TORQUE OUTPUT. Up to 60 in lbs 
depending on ratio. 

V
BEARINGS: Permanently lubricated 
and sealed ball bearings 

Check your specifications with 
Howard. Write for complete 
details and prices on these 
and other Howard gear 
motors and reduction units. 

]Bori-im A  MODEL 29-500: Universal AC 
or Shunt with A26 Gear Unit 

d DIAMETER: 35/16" 

LENGTH: 7i3/64" to 73764" 

induction 
applications 

e")IveReP ee 

HOWARD 

DC 

HORSE POWER:1/70 to depending 
on length of stacking. 

TORQUE OUTPUT: Up to 60 in. lbs. 
depending on ratio. 

BEARINGS: Permanently lubricated 
and sealed ball bearings. 

HOWARD INDUSTRIES, INC. 
1730 State St., Racine, Wisconsin 

Eiryisions• Electric Motor Corp , Cyclohrn Motor Corp , Racine Electric Prods, t oyd Scruggs Co 

Circle 138 on Inquiry Card, page 123 

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. 

<TV 

CINCINNATI 
SUB-ZERO PRODUCTS 

General Office & Plant 

3930-E1.9 Reading Rd. • Cincinnati 29. Ohio 

Circle 139 on Inquiry Card, page 123 

MISSILE 

Printed 

CIRCUITRY 

A problem in management organization, 

engineering coordination, and produc-

tion skill   

Problems: Solutions: 

' 
82 Kits of Parts, too few 
for production tooling, 
too many for hand 
means. 

2 '9 printed boards per 
kit. 

/ 31 different circuit con-
• figurations. 

A Close mechanical toler-
• ances. 

c Duo-metal electroplat-
• ing, gold and solder. 

6 Running changes. 

' 
A separate precision cir-
cuit organization. 

2 Close customer liaison. 

Personnel and know-how 
geared to military qual-
ity requirements. 

Outstanding plant and 
equipment. 

Large tooling and pro-
duction resources. 

3 

4 

5 
e High production momen-

tum. 

METHODE 

rie)ETHODE 

Manufacturing Corp. 

has the same solutions for YOU . . . 
for further information address: 

MILITARY CONTRACTS 
COORDINATOR 

7447 W. Wilson Ave., Chicago 31 , Ill. 

Circle 140 on Inquiry Card, page 123 
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AIR-WOUND 

INDUCTORS 

More than a quarter 

century of experience—the 

longest in the industry— 
is behind these 

outstanding coils. But we 
don't stop here: Custom 

coil designing to operating 
specifications has always 

been an essential part of 

our service, and we can 

produce efficiently in large 
or small quantities. If 
you must solve a special 

coil application in a hurry, 

our know-how is as close 
as your telephone. 

Call ST 8-5581. 

STANDARD COIL STOCK 
Highly efficient air wound coils 
are stocked in a wide variety of 
sizes from 1/2 " diameter. Coils 
up to 48" in diameter, 7' in 
length have been produced. 

L_  

ROTARY INDUCTORS 
Ruggedly constructed units are 
available from stock and on 
special order. 
These inductors, fabricated of 
wire, tubing or edgewound strip, 
have found wide application in 
induction and dielectric heaters, 
antenna phasing networks and 
radio transmitters. 

FIXED INDUCTORS 
Designed to performance specifi-
cations, for high power trans-
mitters and RF heating appli-
cations. Coupling links may be 
internal, external, fixed or 
variable. 

t , 
‘1001111MN 

BAND-SWITCHING PI-NETWORKS 
For high efficiency and sim-
plicity in construction of wide 
range band-switching amplifiers 
operating from 3.5 through 30 
mc's. Designed for maximum 
"Q". Stock items. 

BALUNS AND BALUN COILS 
Stock Items: Model 725 1 KW, 
frequency coverage 1.5 to 30 mc. 
matches 75 ohm unbalanced in-
put to 300 ohm balanced output. 
Model 3976 Balun Coil Kit with 
mounting bracket. For either 
75 ohm unbalanced to 75 ohm 
balanced or 75 ohm unbalanced 
to 300 ohm balanced. 250 watts 
AM-500 watts CW-1 KW SSB. 

PI-WOUND AND SOLENOID INDUCTORS 
Designed and fabricated to 
specifications. Universal with 
single or multiple pi or pro-
gressive windings. IF, RF and 
oscillator coil assemblies, open, 
canned or hermetically sealed. 

TOROIDS 
Open, impregnated, tape wrap-
ped, encapsulated or metal 
cased. In sizes from 1/16" di-
ameter center hole to any size 
specified. Inductances from a 
fraction of one micro-henry to 
several thousand.Tolerances: as 
close as 1% on special order. 
Designs to meet Grade 5 re-
quirements of MIL T-27A. 

r-FILTERS 
Precisely constructed for any 
application, high-pass, low-pass, 
band-pass and band-suppres-
sion. Types to commercial stand-
ards or to meet MIL T-27A for 
military use, where temperature 
and humidity are vital factors. 

CHOKES 
RF Filament Chokes for ground-
ed grid amplifier applications, 
for operation on frequencies 
from 3.5 to 30 mc. RF plate 
transmitting chokes for series 
or shunt fed circuits. 

 _J 

Vela (S4 Ifdeerneett, (Az. 
Beaver Dam Road, Bristol, Penna. 

Specialists in Designing and building equipment to operating specifications 

BM also design and manufacture filters for: ANTENNAS• RADIO INTERFERENCE•RADIO RANGE. UHF and VHF 

as well as many special types designed to performance specifications. Available to commercial or military standards. 

IRE Technical Papers 
(Continued from page 226) 

High Reliability Statistically Demonstrated, B. L. 
Weller, 

Circuit Redundancy, J. H. S. Chin. 
An Original Reliability Program for a Develop-
ment Project, K. S. Packard. 

Failure Indication Consid ered as a Pro blem in 
Sequential Analysis, W. B. Bishop. 

Microwave Tubes 

New York Coliseum—Faraday Hall 

Microwave Detection with Vacuum Tube Diodes, 
N. E. Dye, J. Hessler, Jr., A. J. Knight, R. A. 
Miesch, and G. Papp. 

Priming Techniques for Reducing Jitter on Pulsed 
Reflex Klystrons, P. A. Crandell. 

A Multiple Frequency Local Oscillator, C. W. 
Flynn. 

Selective Signal Suppression and Limiting in 
Traveling-Wave Tube Amplifiers, H. J. Walk. 
stein and E. Kinaman, 

A New Backward-Wave Oscillator for the 4 to 5-
Millimeter Region, J. A. Noland and L. D. 
Cohen. 

Tuesday Evening 

Future Developments in Space 
Waldorf-Astoria—Starlight Roof 
Space Philosophy, L. V. Berkner. 
Engineering Needs, F. H. Griswold. 
Space Vehicles, G. H. Stoner. 
Space Engineering, O. G. Villard, Jr. 
Communications and Data Transmission, G. 
Shaw. 

Space Navigation, L. E. Root. 
Military Applications, J. M. Gavin. 
Biophysical Problems of Space Travel, T. 
Helvey. 

Medical Aspects, O. H. Schmitt. 
Space Science, H. E. Newell, 

S. 

C. 

Wednesday Morning—March 25 

The Statistical Theory of Signals 
and Circuits 

Waldorf-Astoria—Starlight Roof 
Coding a Discrete Information Source w ith a 

Distortion Measure, C. E. Shannon. 
The Probability Density of the Output of a Filter 
when the Input is a Random Telegraphic Sig-
nal, J. A. McFadden. 

On the Solution of an Eigenvalue Equation of 
the Wiener-Hopf Type Defined in Finite and 
Infinite Ranges, R. Mittra. 

Optimum Estimation of Impulse Response in the 
Presence of Noise, M. J. Levin. 

An Approximate Method of Computing Modula-
tion Products, J. L. Ekstrom. 

Radio and Television Receivers 
Waldorf-Astoria—Astor Gallery 

Considerations in Transistor Automobile Receiver 
Front End Design, R. Martinengo. 

A Five-Transistor Automobile Receiver Employing 
Drift Transistors, R. A. Santilli and C. F. 
Wheatley. 

Dr. E. Leon Chaffee 

IRE Medal of Honor 

228 Circle 131 on Inquiry Card, page 123 
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CIRCULAR 

POLARIZATION 

IN 

TELEMETERING 

Telemetering antenna systems available for 
all bands-215-265, 940-980 mc. Gain up to 
26 db. Either wide or narrow beam. Single 
or tri-helical models, and single helical feeds 
utilizing parabolic reflectors of 6, 8, or 
10-foot diameters. 

Write for complete technical data... 

1111FAIL IC ID 
TECHNICAL APPLIANCE CORPORATION 

SHERBURNE, NEW YORK 

Circle 142 on Inquiry Card, page 123 

jag 
'PRECISION DC/AC DIFFERENTIAL VOLTMETER 

Improvements in Detection, Gain Control, and 
Audio Driver Circuits of Transistorized Broad-
cast Bond Receivers, R. V. Fournier and D. 
Thorne. 

Application of Rotationally Non -symmetrical 
Electron Lenses to TV Image Reproduction, D. 
Taylor, N. Parker, and N. Frihart. 

A High Sensitivity Ultrasonic Microphone, P. 
Desmores and R. Adler. 

Component Parts—I 
Waldorf-Astoria—Jade Room 
Progress Report on Ad Hoc Group Study on 

Specifications, E. J. Nucchi. 
Trend of Things to Come, C. H. Lewis. 
Review of the Capacitor, Art L. Kahn. 
Electronic Materials—An Industry-Wide Problem, 
A. M. Hadley. 

A New Method for Maintaining Uniform Cooling 
Airflow during Maintenance and Operation, 
A. Perlmutter. 

Digital Telemetering 

Waldorf-Astoria—Sert Room 
Digital-to-Analog Conversion and Multiplexing, 

D. Block and M. Palevsky. 
A High-Speed Airborne Digital Dota Acquisi-

tion System, S. Cagan and W. K. Hodder. 
A System for Editing and Computer Entry of 

Flight Test Data, S. F. Higgins. 
The use of o Fractional Bistable Multivibrator 
Counter in the Design of an Automatic Dis-
criminator Colibrator, M. W. Williard and 
G. F. Anderson. 

Analysis of Multiplex Error in FM/FM and 
PAM/FM/FM Telemetry, J. Schenck and W. F. 
Kennedy. 

Comments Relative to the Application of PCM 
to Aircraft Flight Testing, R S. Diorup. 

Symposium: 
Psychology and Electronics in the 

Teaching-Learning System 
Waldorf-Astoria—Grand Ballroom 
Teaching Machines, B. F. Skinner. 
Teaching Physics by Television, H. E. White. 
Preliminary Studies in Automated Teaching, R. 

F. Mager. 
Problems and Possibilities of Electronic Systems 

in Higher Education, C. R. Carpenter. 
(Continued on page 230) 

NEW 

Now both DC & AC precision measurements muy be made with this all new if precision instru-

ment. The Model 803 may be used as an AC Differential Voltmeter, DC Potentiometer, or 
DC/AC VTVM. Actually 3 INSTRUMENTS IN ONE! 

STANDARD CELL REFERENCE 

DC AC 
Accuracy: Better than .05% from .1v to 500 Accuracy: Better than .2% from .5 Volt to 

Volts 500 Volts from 30 CPS to 5KC 

Resolution: .005v at 500v to .00005v at .1v 

Search Ranges: 500-50-5-.5v 

Null Ranges: 10-1-.1-.01v 

Input Resistance: Infinite at Null 

Resolution: .005v at 500v to .00005v at .1v 

Search Ranges: 500-50-5-.5v 

Null Ranges: 10-1-.1-.01v 

Input Impedance: 1 Meg. shunted by approx. 
25 mmf. 

Cabinet: 91/4 x 13 x 17 
Price: $845 f.o.b. Seattle factory 

Write for details about this NEW ¡f instrument or arrange 
for a demonstration through our manufacturer's representative. 

JOHN FLUKE MANUFACTURING CO., INC. 
1111 West Nickerson - Seattle 99, Washington 

-.111-AUIC ID 
\_\ 

RUGGEDIZED 
YAGIS 

For reliable, high-performance 
communications operations... 

...such as off-the-air pickup, mili-
tary transmit and/or receive, meteor 
burst communications, low-frequency 
microwave. Featuring up to 16-bay 
stacking with gain up to 24 db. and 
flexible spacing of bays for specific 
needs. Frequency range from 30 mcs. 
through 500 mcs. 

Write for complete 
technical data... 
on standard and special 
antenna systems... 

-1111-A%\ ID ID 
TECHNICAL APPLIANCE 
CORPORATION 
SHERBURNE, N. Y. 

Circle 143 on Inquiry Card, page 123 
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IRE Technical Papers 

Microwave Component News 

from SYLVANIA 

getl7Space Saving 
Ferrite Devices 

Three-port Circulator, 
Model FD-TC 522 

Coaxial Ferrite Isolator, 
Model FD-155 

Sylvania introduces new ferrite devices 
covering UHF through K band 

Sylvania scientists and engineers have developed ad-
vanced ferrite devices with new utility and reliability. 
They are the results of pure research and product 
development by the Microwave Physics Laboratory, 
now a part of Special Tube Operations. 

Now, new Tee circulators are available that perform 
the same electrical function as standard phase shift 
circulators, yet occupy only 25% of the space and cost 
much less. The devices can also be used as isolators and 
as fast-acting switches. 

New isolators, available in coaxial and standard de-
sign, incorporate exclusive space-saving features in addi-
tion to outstanding electrical performance. The 8M-inch 
FD-151, for example, provides 15-db isolation across the 
band from 2-4 kmc. Whatever the degree of isolation 
required, you'll get a smaller package and top reliability 
from Sylvania. 

Data on Sylvania ferrite devices available from stock 
may be obtained from your Sylvania representative or 
by writing to the address below. Devices can also be 
custom designed to meet your specific requirements. 

e SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

Special Tube Operations 
500 Evelyn Avenue, Mountain View, California 

(Continued from page 228) 

Communication by Scatter System 
New York Coliseum—Morse Hall 
Predicting the Performance of Long-Distance 
Tropospheric Communication Circuits, A. P. 
Barsis, K. A. Norton, and P. L. Rice. 

A Study of the Economic and Technical Feasibil-
ity of Utilizing Tropospheric Scatter Links in 
the National Network of Korea, C. A. Parry. 

A Formalized Procedure for the Prediction and 
Analysis of Multichannel Tropospheric Scatter 
Circuits, C. A. Parry. 

Multibeam Transhorizon Tropospheric Communi-
cations, J. H. Vogelman, J. L. Ryerson, and 
M. Bickelhaupt. 

Simplified Base Band Diversity Combiner, R. T. 
Adams. 

Mathematical Approaches for 
Reliability 

New York Coliseum—Marconi Hall 
The Reliability Game, R. F. Edwards. 
Operational Reliability Model for a Reconnais-
sance System, L. L. Philipson. 

What Price Reliability? J. Klion and J. J. Nor-
esky. 

System Efficiency and Reliability, R. E. Barlow 
and L. C. Hunter. 

Analysis of System Reliability from the Stand-
point of Component Usage and Replacement, 
B. J. Flehinger. 

Microwave Devices 

New York Coliseum—Faraday Hall 
A Microwave Meacham Bridge Oscillator, W. R. 

Sooy, F. L. Vernon, and J. Munushian. 
A Linear Phase or Amplitude Modulator for 
Microwave Signals, J. Gindsberg. 

Special Consideration in the Design of a Tunable 
Multielement Waveguide Filter, R. L. Sleven. 

Strip Transmission Line Corporate Feed Struc-
tures for Antenna Arrays, D. Alstadter and F. 
O. Houseman, Jr. 

Low-Loss S-Band and L-Band Circulators for Use 
with Masers and Reactance Amplifiers, F. 
Arams, G. grayer, and S. Okwit. 

Wednesday Afternoon 

Electronic Computers: Systems and 
Applications 

Waldorf-Astoria—Starlight Roof 
Rodar System Simulation Techniques, J. M. Lam-
bert and A. J. Heidrich. 

Application of the NCR 304 Data Processor to 
the Synthesis of a Digital Computer Building 
Block, G. H. Goldstick and M. Kawahara. 

Automatic Checkout Equipment Featuring Test 
Programs for Diagnostic Checking, R. B. White-
ley and L. J. Lauler. 

Systems Organization of a Special Purpose Air-
borne Digital Computer, H. H. Schiller. 

The Automatic Position Survey Analyzer and 
Computer, F. J. Alterman. 

Symposium on Sequential Circuit Theory 

Waldorf-Astoria—Astor Gallery 
A Survey of the Theory of Finite-State Logical 

Machines, D. Huffman. 

Paul R. Weimer 

V. K. Zworykin Television Prize 
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Richard D. Thornton 
1959 W. R. G. Baker Award 

Microwave Component News 

from SYLVANIA 

SeerSubminiature 
Microwave Diodes 

Mathematical Models for Sequential Machines, 
S. Seshu. 

Information Transfer in Asynctronous Systems, 
D. E. Muller. 

Component Parts— II 
Waldorf-Astoria—Jade Room 
A Practical, Comprehensive Component Appiica-

tion Program, C. G. Walance. 
Army Electronic Research: Theory to Reality, L. J. 

D. Rouge. 
A Review of the Influence of Recent Material 
and Technique Development on Transformer 
Design, H. Nordenberg. 

Improvements Made in Electronic Parts During 
the Past Ten Years, H. V. Nob:e. 

An Analysis of Printed Wire Edge Connectors, 
D. R. Sheriff. 

Space Electronics 
Waldorf-Astoria—Sert Room 
A Time Redundancy Instrumentation System for 
an ICBM Re-Entry Vehicle, R. E. Schmidt, .1. 
R. White, and R.. A. Porter. 

A General Purpose FM T-ansmit+er for Airborne 
Telemetry, P. E. Tucker and R. T. Murphy. 

The Tricot System, D. F. Gumb. 
A Circularly Polarized Feed for an Automatic 
Tracking Telemetry Antenna, R. C. Baker. 

Communication by HF Radio and by 
Wire Line 

New York Coliseum—Morse Hail 
Design Considerations for Space Communications, 

J. E. Bartow, G. N. Krassner, and R. C. Ricks. 
Inverse Ionosphere, G. D. Hu1st. 
A Frequency Stepping System for Overcoming 
the Disastrous Effects of Multipath-Distortion 
on High Frequency FSK Communications Cir-
cuits, A. R. Schmidt. 

A High-Stability Linear Phase Voice Frequency 
Multiplex, D. Karp, R. M. Lerner, J. F. Mer-
curio, Jr., and W. E. Morrow, Jr. 

A 2503-Band Time-SeczJentia! Transmis.ion System 
for Voice Frequency Wire Line Transmission, 
J. C. Myrick and G. Holiand. 

Propagation and Antennas- 1 
New York Coliseum—Marconi Hall 
Tropospheric Scatter Propagation Characteristics, 
A. J. Svien and J. C. Domimgue. 

Optimum Anterrna Heicent for Ionospheric Scatter 
Propagation, R. G. Merrill. 

Terrain Return Measurements at X-, Ku-, and K. 
Band, R. C. Taylor. 

Theory of Radar Return from Terrain, W. H. 
Peake. 

A New Concept in High-Frequency Antenna De-
sign, R. H. DuHamel and D. G. Berry. 

Large Antenna Systems for Propagation Studies, 
I. Karnen. 

Microwave Theory and Techniques 
New York Coliseum—Faraday Hall 
Some Comments on the Classification of Wave. 
guide Modes, A. E. Karbowiak. 

Noise Figure of Receiver Systems Using Para-
metric Ampiifiers, J. Sie and S. Weisbaum. 

Low-Noise Poeametric Amplifiers and Converters, 
T. B. Warren. 

Microwave Techniques in Measurement of Life-
time in Germanium. A. P. Ramsa, H. Jacobs, 
and F. A. Brand. 

(Continued on page 234) 

Sylvania opens the way 

to advanced 

miniaturization concepts 

in microwave and 

radar design with 

new smaller Silicon 

Microwave Diodes 

Major step in the trend to ever smaller radar and micro-
wave equipment to meet today's military and commercial 
demands is represented by Sylvania's new line of subminia-
ture microwave diodes. The new diodes meet the electrical 
performance of their larger counterparts and are equivalent 
in ruggedness and reliability. They combine in one unit 
Sylvania's unmatched experience in diode packaging and 
proven technical excellence in microwave diode design. 

The subminiature metal-to-glass package opens the way to 
new possibilities in strip-line and slab-line transmission 
designs. Included among the new types are Detector Diodes 
ranging in frequencies from 100 mc to 9,000 mc and Mixer 
Diodes in frequencies from 3,000 mc to 9,000 mc. Contact 
your Sylvania representative for full information on the new 
subminiature microwave diodes—or write Sylvania directly. 

 NEW SYLVANIA MICROWAVE DIODES  

D 4050—UHF Detector D 4064—S Band Mixer 
D 4063—X Band Video Detector D 4065—X Band Mixer 

SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

Semiconductor Division 
100 Sylvan Road, Woburn, Mass. 
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Amperex® tubes 
are making music in the 
world's finest §fÉNÉ13 
systems... 

AMPEREX 'preferred' tube types have proven 
themselves in the world's finest monophonic ampli-
fiers. Now AMPEREX is paving the way with tubes 
for the world's finest Stereophonic systems. Devel-
oped in the research laboratories of Philips of the 
Netherlands. and applications-engineered by 
Amperex for the American electronics industry, these 
ultra-advanced tubes have proven their reliability and 
unique design advantages in late model amplifiers 
and tuners of the world's leading high fidelity manu-
facturers. Sold by franchised dealers everywhere... 
available for off-the-shelf deliveries in any quantity. 

Detailed data and applications engineering assist-
ance available from Semiconductor and Special 
Purpose Tube Division, Amperex Electronic Corp., 
230 Dully Avenue, Hicksville, Long Island, IV. Y. 

ask A177110POJC 

about hi-11 tubes t, hi-fi stereo circuitry 

6CA7/EL34 —Exceptionally linear, high-power out-
put pentode with low-voltage drive requirements. 
Up to 100 watts in push-pull. 

EL134/681/5—Linique AF power pentode combining 
high gain and linearity with 9-pin miniature con-
struction. Up to 17 watts in push-pull. 

POWER AMPLIFIER TYPES 

the type EL84/613(15. Up to 20 watts in push-pull. 

ECL82/6BM8 —Triode-pentode. Up to 8 watts In 
push-pull. 

UCL82/50BM8—Series string (100 ma. 50v) version 
of ECL82/6BM8. 

PCL82/16A8—Series string (300 ma. 16v) version 
EL86/6CW5—Low voltage, high current version of of ECL82/6BM8. 

VOLTAGE AMPLIFIER TYPES 

EF86/6267-1-ligh-gain pentode with exceptionally noise and microphonics. Replaces the 12AU7 with. 
tow hum, noise and microphonics.. Particularly out circuit changes. 
suitable fur pre-amplifier and input stages. Similar 
to the 2739 and the 5879. 

ECC81/121.177—Medium-gain dual triode with low 
hum, noise and microphonics. Replaces the 12AT7 
without circuit changes. 

ECC83/12AX7—High-gain dual triode with low hum, 
noise and microphonics. Replaces the 12AX7 with-
out circuit changes. 

ECF80/6BL8 —High-gain triode-pentode with low 
ECC82/12AU7—Low-gain dual triode with low hum, hum, noise and microphonics. 

RF AMPLIFIER 

6018/ECC88—Frame grid, sharp cut-off twin triode. 
Particularly suitable for cascode circuits, RF & IF 
amplifiers, mixer 8, phase inverter stages. Fea-
tures high transconductance and low noise. 

.6ES6—Similar to 6D18/ECC88. Has remote cut-off 
characteristics. 

*6ER5—Frame grid shielded triode with remote cut-
off characteristics. Suitable for RF amplifiers in 
TV & FM tuners. Features high transconductance 

TYPES 

and low noise. 

tECC85/6AQ8—High gain dual triode for FM tuners 
with shield between sections for reducing pscil-
lator radiation. 

EBF89/6DC8—Duo diode-pentode with remote cut-
off characteristics. Suitable for RF & IF amplifiers. 

ECF80/6BL8—High gain triode-pentode for RF am-
plifiers. 

RECTIFIER TYPES 

EZ80/6V4— Indirectly heated, full-wave rectifier GZ34/5AR4 —Indirectly heated, full-wave rectifier 
with 6.3 v, 0.6 amp. heater, 90 ma. output capac- with 5 v, 1.9 amp heater and 250 ma. output 
ity and 9-pin miniature construction. capacity. Octal base. Replaces the 5U4G without 
EZ81/6AC4— Indirectly heated, full-wave rectifier circuit changes with the advantage of lower 
with 6«.3 v, 1 amp heater, 150 ma. output capacity tube voltage drop because of the unipotential 
and 9-pin miniature construction. cathode. 

Also Available: INDICATOR TUBE TYPES 
EM84/6FG6—Indicating pattern is a varying length DM70/1M3—Subminiature type with "exclamation 
bar. For USE in broadcast receivers and tape mark" indicating pattern. Features low filament 
recorders. consumption (25 ma.). 

GERMANIUM DIODES 

1N542—Matched pair. Replaces 6AL5 in FM de- 1N87A—High RF rectification efficiency diode. Suit-
tectur cIrccits. able for AM detector circuits. 

1 

*300, 450 8 600 ma series string versions available. 
t300, 150 8 100 ma series string versions available. Circle 138 on Inquiry Card, page 123 



FROM GENERAL INSTRUM ENT CORPORATION 

life expectancy 

over 100,000 hours 

3 times normal 

current density 

THE DIFFERENCE AT A GLANCE! 

no elaborat 

New Tri -AMP 
3-phase Bridge 

DImensions Amp. 

4" x 4" 54 
'Fon Cooled 

4 x4 18 
Convection Cooled 

„ 
ger 
187 _ 

81-81 

•••=m,ruel 

Standard Type 

3-phase Bridge 

Dimensions Amp. 

4" x 4" 16.8 
Fan Cooled 

4" x 4" 6.7 
Convection Cooled 

I/TOAMTIC 

— 

RADIO RECEPTOR 

infil=1 
SELENIUM RECTIFIERS 

3 AMP/1N 2 

Conventional selenium rectifiers are obsolete now that 

General Instrument has developed the amazing new Radio 

Receptor TRI-Ami' — a completely new selenium semicoLductor 

operating at triple the current density of standard stacks. 

Even more important, these stacks give complete reliability 

over a life span of more than 100,000 hours. 

TRI-AMP rectifiers have all the advantages of selenium, and 

elaborate protective devices required by other semiconductors 

for overvoltage and overcurrent aren't necessary. 

Produced with unique equipment, these RReo. rectifiers are 

available in volume quantities for immediate delivery. For 

full information, write today to Section EI-3. 

RADIO RECEPTOR COMPANY, INC. 
Subsidiary of General Instrument Corporation 

240 Wythe Ave., Brooklyn 11, N. Y., Telephone: Evergreen 8-6000 

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION. 

AUTOMATIC MANUFACTURING DIVISION. RADIO RECEPTOR COMPANY. INC. 

AND MICAMOLD ELECTRONICS MANUFACTURING CORPORATION (SUBSIDIARIES) 

GENERAL INSTRUMENT DISTRIBUTORS: Baltimore: D & II Distributing Co. • Chicago: MeroulP cp. • Cleveland: Pioneer Electrollie Supply • Harrisburg. Pa.: 
D & H Distributing Co. • Los Angeles: Valley Electronics Supply Co.. Burbank • Milwaukee: Radio Parts Co.. Inc. • Newton. Mass.: Greene-Shaw Inc. 
New Turk City: Hudson Radio & Television Corp.. Sun Radio & Electronic Co. • Philadelphia: Ilerhaeh & Rademan. Inc. • San Diego: Shanks & Wright. Inc. 

San Francisco: Pacific NVholesale l'o. • Seattle: Seattle Radio Supply • Tulsa: Oil Capitol Eta-ironies. 

See us in March at the IRE Show in New York, Booths 2211-2217 
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More 

molded 

terminals 

than 

anybody! 

OVER 100 TYPES IN STOCK... CUSTOM MOLDINGS 

TO SPECIFICATION. SEND FOR FREE CATALOG 

Lerco Electronics, Inc. 

501 S. Varney Street, Burbank, California 
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IRE Technical Papers 
(Continued from page 231) 

Microwave Mixer Performance at Higher Inter-
mediate Frequencies, M. Cohn and J. B. New-
man. 

Thursday Morning—March 26 

Theory and Practice in Russian 
Technology 

Waldorf-Astoria—Starlight Roof 
Highlights of Soviet Information Theory, P. E. 
Green, Jr. 

Digital Computer Activities in the Soviet Union, 
N. R. Scott. 

Theory and Practice in Automatic Control, W. 
E. Vannah. 

Circuit Theory II—Analysis and 
Synthesis 

Waldorf-Astoria—Astor Gallery 
Sensitivity of Transmission Zeros in RC Network 

Synthesis, F. F. Kuo. 
Synthesis of Active Networks—Driving-Point Func-

tions, N. DeClaris. 
Linear Modular Sequential Circuits and Their 
Application to Multiple Level Coding, B. 
Friedland and T. E. Stern. 

Taylor-Cauchy Transforms for Analysis of a Class 
of Nonlinear Systems, Y. H. Ku, A. A. Wolf, 
and J. H. Dietz. 

Ultrasonic Engineering—I 

Waldorf-Astoria—Jade Room 
Automatic Ultrasonic Flaw Detection, E. G. Cook. 
Cavitation Erosion of Sonic Radiating Surfaces, 

H. F. Osterman. 
Piezoelectric and Dielectric Properties of Cer-
amics in the Potassium-Sodium Niobate Sys-
tem. L. Egerton and D. M. Dillon. 

Transducer Properties of Lead Titanate Zirconate 
Ceramics, D. Berlincourt, B. Jaffe, H. Jaffe, 
and H. Krueger. 

Military Electronics Looks Forward 
Waldorf-Astoria—Sert Room 
Measurement of Missile Miss Distance, A. E. 
Hayes, Jr. 

Radar Testing for a War Environment, R. W. 
Hanford. 

Trends in Inertial Navigation, F. Stevens. 
Space Vehicle Electromagnetic Communications 
and Tracking, H. Hoffman, Jr. 

Frontiers of Industrial Electronics 
Waldorf-Astoria—Empire Room 
Some Characteristics of the Industrial Electronic 

Business, H. A. Strickland, Jr. 
Automation Trends in the Bank Industry, B. Miller. 
Industrial Electronics—The Growing Servant of 
Mankind, T. A. Smith. 

Man-Machine System Design 

New York Coliseum—Morse Hall 
Communiction Display and Control—A New Con-

cept, R. J. Meyer. 
The Effect of Loop Characteristics upon Human 
Gain, J. S. Sweeney and A. Graham. 

The Influence of Nonlinear Transfer Function on 

Charles H. Townes 

Co-Winner, Morris Liebmann Memorial Prize 

Deflection 

YOKE 
specialists 

COMPLETE LINE for every Military and 
Special purpose . . . in PRODUCTION 
QUANTITIES . . . or CUSTOM DE-
SIGNED to your specific requirement. 

FOR PPI DISPLAYS 
Compact Rotating Coil Yoke 

2U-iniall. Wen. 

Stock Type Y25 illustrated 

OTHER ROTATING TYPES avail-
able with fixed off-centering or rotating 
off-centering. Many mechanical and 
electrical variations. 

FIXED TYPES with push-pull wind-
ings. Low current coils for slower 
sweep speeds. Low impedance coils 
for transistor drives. 

Neck diameter, core material, configu-
ration, deflection angle and electrical 
design to your precise spec. For en-
gineering help,contact Dr. Henry Marcy 
today. 

svntronic 
INSTRUMENTS, INC. 

100 Industrial Road, Addison, Illinois 
Phone KIngswood 3-6444 

Circle 156 on Inquiry Card, page 123 
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25 BF 
300 WVDC 

um witness 
we 

pi 
TOP CAP. 

NANCE 
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V.D.C. TEMP. PP. T.C. IN. 
256C 

MIN. 
TOI. 

SOAK. 
AGE 

A 001— 
201AF 

100— 
mer 

—55`C 
+85°C 

02% 
INC 

—100 
PPM C 

10 
MEG 

0 I— 0.01% 

001— 
2061F 

600— 
20KV 

—55'C 
+70'C 

.02% 
INC 

+800 
PPM 

ir 
MEG 

ro% 3.00% 

001— 
20MF 

100— 
30011 

—55•C 
+200•C 

02% 
INC 

—50 
PPM, C 

10' 
MEG 

0 I— 0 01% 

0001— 
/OW 

100— 
EOM 

—55'C 
+ 125 .0 

5% 
IOC 

+500 
PPM 

10' 
MEG 
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ALSO MANUFACTURERS OF: 
LOW CURRENT .. 
POWER SUPPLIES 
2 KVDC-30 KVDC 

METALLIZED 
PAPER & MYLAR e, 
CAPACITORS 

Film Capacitors, Inc. 
3400 PARK AVENUE • NEW YORK 50, N. Y. 
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send for this 

EICO 
Electronics 
Catalog 

you save 50% on Top-Qualify 
Test Instruments 

Hi -Fi • Ham Gear 

KITS AND WIRED 
for professional and home use 

TEST INSTRUMENTS HI-FI 
battery eliminators stereo and monaural 
battery testers tuners 
bridges preamplifiers 
decade boxes power amplifiers 
electronic switch integrated amplifiers 
flyback tester speaker systems 
oscilloscopes 
probes HAM GEAR 
signal and cw transmitter 

sweep generators modulator-driver 
tube testers grid dip meter 
transistor tester 
vacuum tube OVER 11/2  MILLION 

voltmeters EICO instruments in 
volt-ohm- use throughout 

milliammeters the world. 
LIFETIME service and calabration guarantee. 
IN STOCK at your neighborhood EICO denim.. 

Send now for FREE catalog EIN-3 

33-00 N. Blvd., L. I. C. 1, N. Y. 

... Praised by the experts 
  as BEST BUYS IN ELECTRONICS 

01º50 ctcc.onoc INSTO. CO.. INC. 

IRE Booth 1413 
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Jack W. Herbstreit 

Harry Diamond Memorial Award 

Cathode-Ray Tube Visual Detection Threshold, 
C. W. Miller and W. R. Minty. 

Human Factors in the Design of the NRL Nuclear 
Reactor Control System H. J. Berliner, M. P. 
Young, and G. F. Wall. 

Antennas—II 
New York Coliseum—Marconi Hall 
Electrically Small DF Antenna, E. McCann and 
H. H. Hibbs. 

Experiments and Calculations on Surface-Wave 
Antennas, R. G. Malech and S. J. Blank. 

Ferrite Excited Slots with Controllable Amplitude 
and Phase, H. E. Shanks and V. Galindo 

Improved Feed Design for Amplitude-Monopulse 
Radar Antennas, J. P. Shelton. 

The Directional Couples Antenna, C. Fink. 
Arbitrarily Polarized Planer Antennas, F. J. 
Goebels, Jr. and K. C. Kelly. 

Instrumentation: Devices and Circuits 
New York Coliseum—Faraday Hall 
Printed Circuit DC Motors for Electronic and 
Instrument Applications, R. P. Burr and J. 
Henry-Baudot. 

A 100 CPS X-Y Recorder, J. P. Brady, Jr. 
A Proposed Automatic Test Set for the Measure-
ment of Communication Cable Parameters, H. 
N. Aviles. 

A Precision 60-MC Logarithmic Amplifier, S. 
Cohen, H. Laskin, E. Schecker, and B. Wood-
ward. 

Design and Development of a Noise and Field 
Instrument for 1000. to I2,000-MC Frequency 
Range, A. Borck and M. Rodriguez. 

Thursday Afternoon 

Electronic Computers: Components and 
Circuits 

Waldorf-Astoria—Starlight Room 
Magnetic Drum Time Compression Recorder, W. 

R. Chynoweth and R. M. Page. 
Fast Microwave Logic Circuits, D. J. Blattner 
and F. Sterzer. 

Multiple-Input Analog-to-Digital Converter with 
I2-Bit Accuracy and Fast, Nonsequential Switch-
ing, H. S. Horn. 

Asynchronous Electronic Switching Circuits, M. 
Kliman and O. Lowenschuss. 

The Cycle Splitter—A Wide-Band Precision Fre-
quency Multiplier, B. E. Keiser. 

Circuit Theory Ill—Applications 
Waldorf-Astoria—Astor Gallery 
Panoramic Spectrurr Analyzer in Real Time, B. 
D. Steinberg and W. G. Ehrich. 

A Long-Memory Delay-Line Analog Recirculator, 
M. S. Zimmerman, W. G. Ehrich, and D. E. 
Sunstein. 

Choice of the Shape of the Input to a Spec-
trum Analyzer ii Terms of Its Effect on Tran-
sient Selectivity and Signal Detectability, W. 
Gersch. 

A Minimum Distortion Tapered-Transmission-Line 
Transformer for Pulse Application, H. Amemiya. 

Transistor Digital Tape Record Circuit, A. E. 
Hayes, Jr. 

Ultrasonic Engineering—II 
Waldorf-Astoria—Jade Room 

(Continued on page 236) 

*STATHAM PA324 
Pressure Transducer 

THRUST 
SENSING 

FOR 
LIQUID 
ROCKET 
ENGINES 

Because of its outstanding 
performance in severe 
missile environments, 

the Statham Model PA324 
Absolute Pressure 

Transducer has been 
chosen to play the key 

role in important 
new thrust control 
systems based on 

accurate measurement 
of thrust chamber 

pressure. 
For further information 

write for 
Data File EI-600-1. 

STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 

Los Angeles 64, California 
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FERRITE ISOLATORS 

precision assures reliability 

VARIABLE FERRITE ATTENUATORS 

ANTENNAS AND R. F. SYSTEMS 

,.=  

fflierje a a 

R. F. COMPONENTS 

RADAR SIMULATORS AND 
TEST EQUIPMENT 

FERRITE DUPLEXERS 

CUSTOM WAVEGUIDE PLUMBING 

Reliable performance in all environments is 
assured with Kearfott precision microwave 
equipment and components. Available from the 
experienced Kearfott organization are: com-
plete design and development, engineering, high 
production capacity utilizing the newest in 
equipment and dip-brazing techniques, modern 
check-out and test facilities. A Kearfott engi-
neer can help with your microwave design 
problems. 

leadoff 

Eastern Office 
1378 Main Avenue 
Clifton, N.J. 

C on POOIAT,ON 

SALES OFFICES 

Midwest Office 
23 W. Calendar Ave. 
La Grange, Ill. 

.„ 
MICROWAVE 
EQUIPMENT 
Technical bulletins on all 
Kearfott products are 

available on request. 

KEARFOTT COMPANY, INC. 
Microwave Division 
14844 Oxnard Street 
Van Nuys, California 
A Subsidiary of General 

Precision Equipment Corporation 

South Central Office 
6211 Denton Drive 
Dallas, Texas 

Northwest Area Office 
530 University Avenue 
Palo Alto, California 

IRE Technical Program 
(Continued from page 235) 

Thickness-Shear Mode Barium Titanate Ceramic 
Transducers for Ultrasonic Delay Lines, J. E. 
May, Jr. 

Vibrations of Ferroelectric Transducer Elements 
Loaded by Masses and Acoustic Radiation, F. 
Rosenthal and V. D. Mikuteit. 

Effect of Electrical and Mechanical Terminating 
Resistance on Loss and Bandwidth According 
to the Conventional Equivalent Circuit of a 
Piezoelectric Transducer, or How to Get the 
Most Out of Your Ultrasonic Delay Line, R. N. 
Thurston. 

Measuring the Characteristics of Present-Day 
Ultrasonic Delay Lines, J. J. G. McCue and 
M. Axelbank, 

Ultrasonic Welding Equipment, J. N. Antonevich. 

Concepts and Programs 
Waldorf-Astoria—Sert Room 
An Orbit Program for Engineering Use, H. R. 
Smith and B. H. Bloom. 

A Study and Design Evaluation of the Throw-
Away Maintenance Concept, J. J. Andrea and 
M. V. Ratynski. 

Amplitude Modulated Video Integrator, R. E. 
Ellis. 

The Significance of Specifications in Govern-
mentSponsored Technical Development Pro-
grams, J. Cryden. 

Communication Engineering in 
Broadcasting 

New York Coliseum—Morse Hall 
Transmission of Television Signals over a Broad. 
Band Tropospheric Scatter Link, L. Pollack. 

Installation and Operational Aspects of a Private 
Television Microwve System, A. Shelton. 

Mobile Microwave Television Pickup Operational 
Experiences, G. E. Hamilton. 

Effect of Frequency Cutoff Characteristics on 
Spiking and Ringing of TV Signals, A. D. 
Fowler and J. D. lgleheart. 

SO-Kilowatt Antenna Switching System, J. W. 
Smith. 

Antennas-111 
New York Coliseum—Marconi Hall 
Log Periodic Feeds for Lens and Reflectors, R. 
H. DuHamel ond F. R. Ore. 

Broad-Band Conical Helix Antennas, H. S. 
Barsky. 

Very Broad-Band Feed for Paraboloidal Reflec-
tors, J. R. Tomlinson and M. N. Fullilove. 

For Field Patterns of Circular Paraboloidal Re-
flectors, G. Doundoulakis and S. Gethin. 

Effects of Random Errors on the Performance of 
Antenna Arrays of Many Elements, L. A. Ron-
dinelli. 

The Hourglass Scanner, a New Rapid Scan, 
Large Aperture Antenna, M. N. Fullilove, W. 
G. Scott, and J. R. Tomlinson. 

Instrumentation for High-Speed Data 
Acquisition 

New York Coliseum—Faraday Hall 
A 64-Channel Millimicrosecond Time Analyzer, 

T. P. Lang. 
Magnetic Recording and Reproduction of Pulses, 

D. F. Eldridge. 
An Improved Method of Calibrating FM Mag-

netic Tope Transports, L. Bohnstedt. 
Ratrase, o High-Capacity, Low-Level Automatic 
Data Handling System, G. F. Mooney. 

A Data Processing System Using Glow Tubes, S. 
K. Chao. 

Solid-State Digest 
The 1959 Solid-State Conference 

held in Philadelphia, Pa., Feb. 12-13 
broke all previous attendance records. 
More than 2100 engineers registered. 
The technical papers presented dur-
ing the two-day session have been 
assembled in a printed 104-page book 
in digest form. Copies are priced at 
$4.00 each and may be obtained from 
H. G. Sparks, The Moore School of 
Electrical Engineering, University of 
Pennsylvania, 200 South 33rd St., 
Philadelphia 4, Pa. 

236 Circle 158 on Inquiry Card, page 123 ELECTRONIC INDUSTRIES • March 1959 



First Digital Voltmeter With 
Mathematically Perfect Logic ... 

The first stepping switch voltmeter with mathemati-
cally perfect logic . . . and the first to be completely 
transistorized! It's the NLS V-34, the latest instrument 
to be developed by the originators of the digital volt-
meter. The exclusive new digital logic of the NLS V-34 
allows readings to be made without cycling stepping 
switches through all nine positions in each decade. For 
the first time, "needless nines" are eliminated . . . the 
result: longer switch life and shorter measuring time. 
Check the exclusive features listed below. 

"NO NEEDLESS NINES" 
FOR FASTER MEASUREMENTS AND GREATEST RELIABILITY 

MATHEMATICALLY PERFECT LOGIC -No numbers change 
that absolutely do not have to change. Stable measure-
ments can be made of varying voltages. 

STEPPING SWITCHES SEALED IN OIL - Each stepping switch 
is mounted in an individual oil-filled container. No 
manual lubrication needed. Oil bath extends life by 
factor of ten. 

PLUG-IN STEPPING SWITCH MODULES - Stepping switches 
can be replaced as quickly as plugging in the meter. 

FIRST COMPLETELY TRANSISTORIZED DIGITAL VOLTMETER - 
Even logic functions are performed by semi-conductors. 
Switch points reduced to one-half those required by 
"completely transistorized" competitive meters. Only 
the NLS V-34 is transistorized to the fullest possible 
extent. 

SPECIFICATIONS 
Range to -±1000 volts . . . Ratio to ±-.9999 . . . 10 Megohm 
input impedance .. . 0.01% accuracy . . . Automatic range and 
polarity changing . . . five-digit model also available. 

See the NLS V-34 at the 1959 I.R.E. Show ... and write today for complete information. 

Originators of the Digital Voltmeter 

non-linear systems, 
inc. DEL MAR (San Diego), CALIFORNIA 

1959 IRE SHOW- Booths 3041-2 

COMPARISON 
CHART 

The few steps required by the 
NLS V-34 to make a typical 
measurement (3rd column) are 
compared with the many re-
quired by competitive meters. 
Note the blue "needless nines" 
in the middle column. 

COMPETI-
NO. OF TIVE NLS 
STEPS METERS V-34 

0 +.8888 + 8888 

1 +.8889 -.8888 
2 +.8880 -.9888 

3 +.8890 -.0888 

4 +.8800 -.1888 
5 +.8900 -.1988 
6 +.8000 -.1088 

7 +.9000 -.1188 
8 +.0000 -.1198 

9 -.0000 -.1108 
10 -.0001 -.1118 
11 -.0002 -.1119 

12 -.0003 -.1110 
13 -.0004 -.1111 

14 -.0005 

15 -.0006 4 16 -.0007 
17 -.0008 

18 -.0009 
19 -.0019 

20 -.0029 
21 -.0039 

22 -.0049 >-
co 

23 -.0059 

24 -.0069 
a. 

25 -.0079 
26 -.0089 r•I 

27 -.0099 

28 -.0199 
29 -.0299 Z 

30 -.0399 t3 

31 -.0499 
32 -.0599 ».1 

33 -.0699 
34 -.0799 0 

35 -.0899 

36 -.0999 

37 -.1999 
11 

38 -.1099 Ill 

39 -.1199 re m 
40 -.1109 1.2 
41 -.1119 

I.j 
42 -.1110 ILI 

43 -.1111 i 1-

NLS - The Digital Voltmeter That Works...And Works...And Works! 
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ie/ miniature 

Waveforms Portable 

520A Voltmeter 

510B Oscillator 

NOW! COMPACT RACK & PANEL MOUNTINGS 
IN ANY SHAPE OR FORM YOU NEED! 
Waveforms precision volt-
meters and oscillators 
give you top performance 
and uniform quality. Save 
space, too. So compact 
they mount on a 5" x 7" 
panel, these instruments 
are now available in any 
shape, form or mounting 
—rack or panel—you re-
quire. Waveforms inte-
grated operation permits 
fast deliveries and low 
cost, even on custom 
specifications. Mass pro-
duction techniques applied 
to special order work. 

See us at the I.R.E. Boo*h 3222 

Send today for complete technical information. If you prefer, phone: 

"Precision in miniature" ELECTRONIC INSTRUMENTS 

339 Sixth Avenue, New York 14, N. Y. • WAtkins 9-2795 

Circle 320 on Inquiry Card, page 123 

MODEL 2028R 

NULLS —PHASE —VOLTS COUNT . 
specify NORTH ATLANTIC'S 
PHASE ANGLE VOLTMETER_ 

'A )5taretia 4 intetustki 
FEATURES 

'Direct reading 0-3600, no ambiguity. 
'lmv to 300v full scale. 
VTVM operation to 50kc. 
, 10 microvolt null sensitivity. 
10 meg input impedance. 
Available in any frequency. 
Unaffected by harmonies with optional filters. 
Low noise. 
Signal and/or Reference Isolation. 

PLUG-IN ACCESSORIES 
' • Reference Isolation Module 
• Bridging Transformer Module . 
• Summing Module 

VOLTAGE 

QUADRATURE 
IN-PHASE 
DEGREES 

/\T I?, Tr I-I A. I..' A. /••7 TIC 
603 main street, westbury, n.y. 

industries, inc. 
EDuewood 4-1122 
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Standardizing Stereo 
(Continued from page 117) 

signal. The phase correction may 
be considered as a delay correction. 
The simplicity of the radio 

receiver designed to reproduce two 
stereophonic sound channels that 
are broadcast over a single com-
mercial broadcast AM channel is 
shown in the block diagram of an 
AM compatible stereophonic re-
ceiver. As mentioned, this method 
provides for the balanced mono-
phonic information (L R) to be 
carried by the envelope and the 
stereophonic information (L — R) 
by the frequency. The detectors 
separate these AM and FM signals; 
the adder and subtractor combine 
them to obtain the left and right 
signals; the speakers reproduce 
sounds in spatial relation to their 
locations at the point of origin. 
The FM detector, the adder, the 
subtractor, and the extra speaker 
when added to a standard AM 
radio receiver convert it into an 
AM compatible stereophonic re-
ceiver. 

Paranietrics & Masers 
—Questions & Answers 

What is a parametric amplifier? 

It is a solid state amplifier notable 
for excellent noise performance at 
microwave frequencies. It employs as 
the principal source of energy not a 
DC power supply as does the conven-
tional electron tube amplifier, but 
rather high frequency energy derived 
from a so-called "pump." Depending 
on the particular type of parametric 
amplifier, this pump must supply 
energy at a fixed and stable fre-
quency, from about two to many 
times higher than the frequency of 
the signal we wish to amplify. In 
the tube amplifier the energy trans-
formation from the DC source to the 
signal is provided by the electron 
beam. In contrast to this, the para-
metric amplifier employs a solid state 
element to transform energy from the 
high frequency pump to the signal. 
In almost all cases of practical sig-
nificance to date, this solid state ele-
ment has been a special type of semi-
conductor diode. When excited by 
the pump, this diode behaves like a 
capacitor, with the terminal capaci-
tance varying at the pump frequency. 
In the simplest parametric amplifier 
this capacitance is pumped at twice 
the signal frequency. The amplifica-
tion process then has a simple me-
chanical analogue, namely that of 
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a child "pumping-up" the excursions 
of a swing by raising and lowering 
his center of gravity twice during 
each complete cycle of the swing. 
The excellent noise properties of 

this amplifier stem in part from the 
absence of a hot cathode and a spatial 
motion of electrons both of which 
form important sources of noise in 
tube amplifiers. 

What is a maser amplifier? 
It is a microwave amplifier yielding 

the ultimate in noise performance in 
present technology. This noise per-
formance is greatly superior to the 
best obtainable with electron tubes, 
transistors or parametric amplifiers. 
In contrast to these types, the maser 
makes use of the quantized nature 
of matter, that is, of the fact that 
molecules or atoms in many types of 
materials exist in discrete energy lev-
els or oscillatory states. Amplifica-
tion is obtained by the interaction be-
tween an electromagnetic field and 
these discrete energy levels. A spa-
tial transport of electrons is not util-
ized and a major source of noise, 
thereby, eliminated. 

While many different schemes of 
maser operation are possible and have 
indeed been investigated, the so-called 
"Three-Level Solid State Maser" is 
beginning to emerge as the most use-
ful and practical amplifier. In one 
of its more successful forms, it 
employs synthetic ruby of precisely 

controlled chemical composition as ac-
tive material. To create within this 
material three energy levels having 
the separation and population den-
sities required for amplification, it 
must be cooled to liquid helium tem-
perature, immersed in a strong and 
quite uniform DC magnetic field and 
subjected to high frequency radiation. 
The source of this high frequency 
radiation is again called the "pump," 
although its action is basically dif-
ferent from that of the pump used 
in the parametric amplifier. 
Maser amplifiers have been oper-

ated at microwave frequencies from 
about 1000 to 10,000 Mo. In this fre-
quency range the effective sky tem-
perature is low enough to permit the 
fullest utilization of the low noise 
properties of maser amplifiers. 

Applications of Parametric Ampli-
fiers and Masers. 

Both are low noise microwave am-
plifiers and are therefore useful as 
first stages in very sensitive micro-
wave receivers. The noise performance 
of the maser is greatly superior to 
that of the parametric amplifier. On 
the other hand, the maser is a more 
costly and complex device since, for 
the present at least, it requires refrig-
eration. There are many applications, 
however, in which the increase in 
range made possible by the greater 
sensitivity of the maser amplifier is 

(Continued on page 240) 

4101H-10 

1 

4t I 
I 4101L-11 1 

response: 

200 MSEC 
TEMPERATURE TRANSDUCERS 

2101H-15 

Other Specifications: 

Calibration accuracy: 
0.1-1.0c7c, depending 
on temperature range 

Repeatability and 
hysteresis: 

within calibration 
accuracy 

Resistance at 32 F: 
100 ±- 5 ohms 

Nominal temperature-
resistance coefficient: 

0.0018/`C 
Output: 

0-5 'dc, when Arnoux 
100-ohm TME is used. 

The newest line of Arnoux temperature transducers 
- 100-ohm resistance, 200-millisecond response - 
permits accurate measurement of transient tempera-
tures such as those in missile and aircraft applica-
tions. The output signal is 0-5 vdc for as small a span 
as 180 F, when Arnoux transistorized TME-1 or 
TME-2 systems or similar equipment is used. 

The fluid-immersion transducer (4101L-11), for 
static or moving fluid, is LOX compatible and avail-
able in two calibration ranges: -302 F to -285 F, 
-320 F to + 500 F. 

The air transducer (4101H-10) is for static to high-
velocity gases. 

The surface transducer (2101H-15) is for materials 
of limited area and thickness, and has great mount-
ing versatility. 

Both air and surface types are available in two 
calibration ranges: -100 F to + 500 F, -100 F to 
+1200 F. 

EIRNÓWD ARNOUX CORPORATION 
11924 WEST WASHINGTON BLVD., LOS ANGELES 66, CALIF. 

Sales Offices: Beverly Hills, Calif.. Dallas. Great Neck. N.Y.. Seattle • Bryn Mawr, Pa. 

"TEK-AP" ® TABPAXSI 
High Current Power 

Supplies 

One Year Guarantee 

Variable 0-28 VDC. Completely built. Ready to go. Full Wave 
Selenium Rectiner. Transformer, Vert.. :deter>, Pilot Light Volt & 

ee iNeeià.;n:C.,Ten112`1'el St- "i"t. 
T28V5A• 
T28V5ACC 5 Amp (1% Ripple) 
T28V12A 0-28 VDC at 12 AMP 
T28V12ACC 
TNIVI2A3CC 
T28V24At 
T28V24ACC1 
T28V24A2CC1 

T28V511ACC7 
T281,108A1 80-2t. ag 11 rótrlem)p 
T28VIIMACCV 100 Amp (I% Ripple) 
T35V5OACCt 0-35V PO 50 Amp (I% Rip.) 
T6OVIACC 0-80 VDC e I Amp/I% RIP 
T60V5ACC 0-80 VDC (9 5 Amp/I% Rip 

Variable II-130 VDC Completely built. 

Includes Isolation Transformer. Selenium F.W. Bridr, Rectifier. 

ere,s.,_ 0-130 VDC at 5 Amp 234 
Tint/MLA:1 5 Amp (I% Ripple) 289 
TI3OVII/At 0-130 VDC at 10 Amp 275 
1131/VIIIACG1 10 Amp IT Rlopie 369 

Include. 4' M  , 4., *2'   

Stock 
ContiRatIng 
0-28 1% VDC at 5 Anti, 

12 12 trne.171/4 Rlete 
0-28 VDC at 24 AmP 
24 Amp 1% Ri le 

0.28 VOC algO Amp 

With 

157 
. 79 
135 
161 
225 
174 
245 
320 
311 
101 
556 
758 
631 
108 
225 

4' Rectangular Volt & Ammeter. Specify tor 115 or 230 AC/10/60eY 

NEW LOW PRICED HIGH CURRENT 

BASIC INDUSTRIAL SUPPLIES 

Consisting of Transformer & Full Wave Bridge Remitter mtd and 
wired, fumed, outlet. pilot light & ventilated grill & chassis or cabinet. 
Ready to deliver constant DC Power. I yr. Gtd. Input 115VAC/ 
61cyd 220V or 34, to order! 

Stock Continuos. Unit 
Number Rating • Price 
1128V/SA 28 VEVDC at 5 Amp 845 
1128V/MCC 5 Amp (1% Ripple) 69 
B28V/I2A 28 VDC at 12 Amp 70 
1128V/I2ACC 12*mn (1% Ripple/ 135 
B28V/24A 28 VDC at 24 Amp 139 
BMV/24ACC 24 Amp (I% Ripple) 187 
B211V/50.1• 28 VDC at 50 Amp 225 
B28V/50ACC. 50 Amp (I(2, Ripple) 350 
B28V,14111A• 28 VDC at 100 Amp 439 
1138V/1011ACC• 100 Amp (1% Ripple) 680 
01011VIA 100 VDC (n. I Amp so 
B115V1.5A 115 VDC to 1.5 AMP 53 
BII5V5A• 115 VDC (s 5 Amp 120 
132201/5A• 220 VDC (45 Amp 207 
BII5VSACC• 115 VIOC d) 5 Amp/I% Rh, 169 
BII5VIOACC• 115 VDC Et 10 Amp/I% Rip 275 
B22•VIOACC• 220 VDC (s) 10 Amp/I% RI, 466 
•116 & 231 VAC/Nei/10 Input 

NEW 28VDC RELAY SUPPLIES 
Coced Filtered Ready to Work 

B24VAR 24VDC at 1 amp Filtered  $6 
B24VER 24VDC gel amp Filtered Si t 
B24VJR 24VDC at 5 amp Filtered Iii 

NEW "TEKSEL" SELENIUM RECTIFIERS 
Slagle Pitase Pull Wart Bridge-One Year Old 

MAX 
DC 
AMP 

2 
3 
4 
6 
10 
Is 
20 
28 
30 
36 
50 

IIVAC 3611AC 
14VDC  211VOC 

54VAC 
4ZVOC 

72VAC 
56110C 

IMVAC 266VAC 
1001VDC  21705C 

Boll 1.800636 2.30 8654 3.45 BA72 4.93 BA130 0.75 BOMA 1500 
0E10 2.3018E36 3.20 11E54 5.25 IM72 6.25 1E130 11.70 8E266 2190 
BFIS 2.90,6(36 4.15 6(54 6.40 BF12 0.60 1(130 14.40 11(266 39.75 
6618 3.6533636 7.35 6654 11.40 6672 16.00 66130 24.35 BG266 47.60 
03)0 36 0.75 6154 12.75 6172 13.75 11130 32.60 01266 63.45 
1111 6.35j6036 12.60 6654 19.50 61(72 26.30 1111130 41.90,30266 95.00 
Bill IOC, OLIO 15.75, 111.54 21.05 131.72 3095 16.130 45 00'61266 103 60 
B/4111 12.90IBM36 25.30,1154 37.45 61472 49.90 81130 78.75 08266 169.00 
Bill 16.001(936 32.0(00154 44.60 1872 57.50 611130 65.0 00266 133.75 
BIM 19.45,81336 37.30,6054 56.00 1672 74.75 80130 117.38 82166 249.60 
BRIO ISIS,' 0036 41.9) (1854 69.30 BR72 09.90 11130 142.90 00266 299.45 
13518 33.451E1536 63.15,8554 121.50 B372 135.75 85130 192.15 BSZ66 DOM 

"SILTAB" SILICON RECT FIERS 
to 1511°C Convection Cooled Fu I Wave Bridge. 

Simile Phase-Dated á G end. 

DC 70VAC 
AMP 62930 

14096C 210VAC 
225030 ItSVOC 

2KNAC 
25(NOC 

141030 
75tNIX 

1120VAC 
1044)VDC 

4.20 4.50 4.75 6.15 11.4$ 27.00 
15.40 
27.15 

17.10 
30.75 

19.00 
34.60 

2016 
40.30 

74.30 
138.40 

89.00 
154.30 

29.75 
I 36.60 

33.90 
45.75 

37.75 
49.90 

43.10 
61.60 

119.15 
112.90 

179.00 
345.00 

I 4190 
2 51/5 

5/.60 
7245 

63.75 
11.60 

77.75 
53.90 

239.75 
272.90 

625.00 
996.01 

36 1240 
50 107.90 

06.90 
134.00 

95.45 
172.90 

100.45 
717.75 

W1 
u«r wry 

100 163.75 
150 225.60 

195 75 
269 60 

239.60 
29590 

275.90 
339.60 

Is 

user 
u«, 

»is, 
u«r 

r 
NEW SILICON 500MA/1004C 288VAC 4490 p.i.v. 
Rectifier 1144mt Sealed. $1.50 d. 5 tor $6.51, 40 for age> 
$46 1041/0115. T5F I 5Amp h 35VAC 30VDC 
53 é, 4/$11. 

"TABTRAN" Rectifier Xfmrs 
Seed Volts (DUALS 0-9-15-18-&-11-9-15-18 
Series Seed. II-3-6-1-12-15-18-21-24-27-311-33-36 Volt. 

TR411•1 e I Amp) ea.,ec w $5.15 
TR411112 44 2 Ampt ea/sec to  7.15 
TR4113 (a 5 Must en sec w   9.90 

01 TR40115 I« 12 Ampt ea/sec w  17.60 
TR4116 4, 2 'ace o  35.60 

T124007 M 51 Ampt• per en sec tendit.  56,45 
TRAM W 100 Amp)* per ea sec wnrift 112.90 
tWndils in Series at Rating. ahown: Parallel /X Current. 
Voltage outaM. 1-9-15-68. 
'Dual Fri 115 & 3311VAC/611ePe INPUT 

"TABTRAN" Roclifler Chokes 
CR6061/ 1 Amp/0.1 HY/1.4 Ohm 13.90 
CR61412/ 2 Amp/0.1 HY '.137 Ohm  5.75 
CR603/ 5 Amp/.07 BY,' 8 Ohm  9.91 
CR60114/12 Amp/.01 HY/.I Ohs, 15.75 
CR61165/24 Amp/.00I 1-1Y .025 Ohm 39.611 
CR61166/50 Amp/.001 HY 4.001 Ohm 47.1141 

New 111-CommIty Condensers 
CF 146N1 60001(4FD 15V 1111'02, 

Mu. 

( 5027.1 2000MFD 511V 
( E2000M 500mtd e 201IV  
( E20035M 25110mfd fu. 2111V  
I rackets tor Capacitor(' P. 25e each 

NEW DC POWER for TRANSISTORS!! 

New low-cosi 25 volt one Snip thered I% Ripple 
Power Supply. Same as 'merited In Trantistor Slat. 
suit G.E., RCA. CBS. Ideal for powering transistor 
circuit). rugged & small in tie,. Preassembled kit 
U-bulld B25VIACK $10. or assembled B25VIACB 912 

WRITE FOR INDUSTRIAL CATALOG 

Gu aaaaaaaa Our Eg79 A-dillehPit'eMhearreititinolaraitedri:B11..118B9e114. 

‘‘TA ,‘,„c nen-rerr.s.ue.e.tece". 
PHONE: RECTOR 2-6245 for Catalog 

Circle 318 on Inquiry Card, page 123 
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Circle 334 on Inquiry Card, page 123 
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PRECISION POWER OSCILLATORS 

PRICE 

$119.00 

MODEL 1040 
SPECIFICATIONS 

Frequencies 400 or 1000 C.P.S. by selector switch 
(other frequencies on request) 

Distortion Less than 1 'Y. 
Hum Level Approximately .05 % of rated output 
Output Power 3 watts into matched resistive load 
Power Supply 115 volts, 60 C.P.S., 40 watts 
Dimensions 5-11/16 x 9 x 61/4  inches 

OTHER MODELS AVAILABLE 

MODEL DESCRIPTION POWER OUTPUT 

1040A Sim. to Mod. 1040 8 watts 

EXCELLENT ACCURACY AND STABILITY • TRANSFORMER ISOLATED OUTPUT • 3 OUT-

PUT IMPEDANCES • LOW INTERNAL IMPEDANCE • OUTPUT VARIABLE UP TO 120 VOLTS 

MODEL 1500 

SPECIFICATIONS 

FREQUENCY 400 CPS (Other freq avail.) 
Distortion Less than 1/2 % 
Hum Level Approximately .02 % 
Output Power 20 watts 
Power Supply 115 volts, 60 CP.S. 
Dimension 83/4" x 19" x 8" deep 

OTHER MODELS AVAILABLE 

MODEL DESCRIPTION POWER OUTPUT 

150 Write for brochure 160 V.A. 

IRE 
SHOW 

PRICE 

$299.00 
Representatives in Principal Cities 

INDUSTRIAL TEST EQUIPMENT CO. 
55 EAST 11th STREET • NEW YORK 3, N. Y. 
Visit Booth 3206 IRE Show—New York Coliseum 

Circle 150 on Inquiry Card, page 123 

MAKE NO MISTAKE... 

...this New Universal Bridge is DIRECT READING 
on all 21 ranges. Results are obtained without 
calculation, the balance is sharp but easily 
found, the design is functional. Mistakes are 
almost impossible with Model 868A—a bridge you 
will enjoy using. 

21 Ranges: 
1uP1 to 100H. legiF to 100e. 0.1fl to 1011/19. 
Dual Frequency, lkc &10kc. 400 cps to order. 

Built-in Oscillator and tuned VTVM Detector. 
Variable Bridge Voltage, meter-monitored. 

I NI S 'T Ft 1_1 IVI E NJ T 

Ill CEDAR LANE e ENGLEWOOD, NEW JERSEY 
Circle 151 on Inquiry Card, page 123 

240 

BOOTHS 
3314-16-18 

(Continued from page 239) 
well worth the additional complexity. 
Most of these applications occur in 
the 1000 to 10,000 mc range where 
the effective sky temperature is very 
low and where the receiving antenna 
is essentially pointed at the sky as 
in missile defense, radio astronomy 
and satellite communications. An-
other condition for the fullest utili-
zation of maser noise performance is 
that the noise contributed by trans-
mission loss between the receiving an-
tenna and the maser amplifier be kept 
as low as possible. 
Below 1000 MC, sky noise becomes 

sufficiently high that masers can no 
longer be used efficiently. Frequencies 
in this vicinity are used for "scatter" 
or "over - the - horizon" propagation. 
Here, the parametric amplifier ap-
pears quite attractive, since its noise 
performance is sufficiently better than 
that of vacuum tubes in this range 

(Continued on page 243) 

"Inside Out" Motor 
A design concept developed by 

Rotron Manufacturing Co., Inc., 
Woodstock, N. Y„ for their line of 
Military type cooling fans is in-
corporated in their latest commer-
cial blower, the Muffin. The design 
reverses the standard rotor-stator 
positions; the stator is placed in-
side the rotor. 
The basic fan has just two parts. 

The rotor, fan blades, and shaft 
make up one part; the stator, bear-
ings, and mounting bracket the 
other. The pieces in each part are 

reinforced with fiberglass and held 
together by the encapsulating 
resin. 
The "inside out" concept and 

cantilevered bearings permit a re-
duction in length to 11/2  in. The 
5 in. sq. fan, driven by the 60 cycle, 
shaded-pole motor, moves over 100 
CFM at comparatively high pres-
sures and within the limits of 42 
db on the A scale. 

Circle 336 on Inquiry Card, page 123 
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TELERAD is your best, most reliable 

source for prompt delivery to meet 

immediate FILEX/B L E waveguide needs 

TELE-FLEX...standard moulded sections, the 
ideal waveguide for use where vibration 
mounts are not practical. 

TELE-TWIST . . . permits quick twisting for 
immediate field use on "E" and "H" plane 
bends. 

TELE-FORM . . . the finest pre-formed wave-
guide for use where extremely tight radii must 
be held. 

Catalog on request. 

FOR OVER 15 YEARS 
Telerad Manufacturing Corporation has 
been a dependable source for reliable 
microwave components and equipment, 
built to military standards. 

Telerad products embrace L, S, C, X and K bands. 

DUPLEXERS • MIXERS • ATTENUATORS • FEEDS 

CAVITIES • DIRECTIONAL COUPLERS • LOADS 

FREQUENCY METERS • SIGNAL GENERATORS 

POWER METERS • PHASE SHIFTERS. TUBE MOUNTS 

ROTARY JOINTS • THERMISTOR MOUNTS 

RADAR BEACONS • RADAR TRANSMITTERS 

WAVE GUIDE SWITCHES 

HETERODYNE FREQUENCY 
METER . . . accurate to .01% 
frequency measurement 100-
10,000 mc (TFM-186). 

GUIDED MISSILE BEACONS... 
high sensitivity, proven reliabil-
ity, available in S and L bands. 

X-BAND POWER METER ... fre-
quency meter and calibrated 
signal generator, self-contained, 
immediate delivery (TSG-147D). 

la 
DESIGNERS and MANUFACTURERS 

1440 Broadway, New York 18, N. Y. 

BR yant 9-0892 

MANUFACTURING CORPORATION 

Dallas: Southern Industrial Electronics, 429 Exchange Building 

Chicago: Lee Falkenburg, Airborne Sales, 1665 North Milwaukee Avenue 

Canada: Instronics, Ltd., P.O. Box 51, Stittsville, Ontario 



ATTENTION: Aircraft and Missile 

Manufacturers and Designers...for 

Missiles and Drones contact TELERAD 

New High-Sensitivity S-Band Beacons and High Power 

(1000 watt) Multiple-Pulse Decoder Circuitry Beacons 

New 

HIGH POWER, HIGH-SENSITIVITY, S-BAND DECODER TYPE GUIDED MISSILE 
BEACON . . . A reliable beacon of ruggedized construction with decoder cir-
cuitry accepting two and three pulse interrogation code groups and rejecting 
unwanted signals. Designed particularly for use with radars using coders such 
as the KY-94/GPA but subject to some modification to meet individual customer 
requirements. 

Model: SRTS-2003CH 
Receiver frequency: 2700-2900 mc 
Image rejection: 50 db minimum 
Triggering sensitivity: -65 dbriN minimum 
Code selection: two-pulse or 3 three-pulse 
Transmitter frequency: 2700-2900 mc 
Transmitter pulse width: 0.75±-0.25 'user 
Transmitter repetition rate: 100-100C ops 
Transmitter peak power: 1000W 

Modulator: iugged thyratron type 
Altitude: to 7C,000 ft. 
Size: 61/2  o 71/2  x 93/4  (475 cu. in.) 
Weight: 151/4  lbs. 

(with heat dissipating case) 
Power supplies available: 

28 -r 2 v transistorized converter 
drawing 4 A and requiring no ex-
ternal heat sink, or 115 V 400 
cycle supply. 

HIGH-SENSITIVITY S-BAND BEACONS . . . New superhetero-
dyne S-Band Beacons for guided missile and drone-control 
applications. These veceivers feature lightweight, small size, 
excellent reliability, ruggedized construction. 

RECEIVER-TRANSMITTER 
Over-all triggering sensitvity: -65 [IBM 
Receiver frequency: 2700-2900 mc 
Receiver frequency stability: -±2 megacycles per second 
Image rejection: 50 do minimum 
Peak transmitter power output: 100 watts minimum 
Transmitter pulse width: 0.75 micurseconds 
Transmitter repetition rate: 200-1,000 pos 
Transmitter stability: ±2 megacycles per second 
Transmitter frequency range: 2850 tc 2950 mc 
Size: 9" x 514" x 5" 
Weight: 8'lbs. 
POWER SUPPLY 
Input Voltage: 115 volts at 400 cycles 
Input Power: 80 watts 
Size: 7" x 5" 0 43/4" 
Weight: 51/2  lbs. 
A 28 volt DC supply is available ors special order 

MODEL 19SC "S" BAND BEACON—Sma 
RECEIVER 
Frequency range: 2825-2925 MC Sec. 
Stability: -±2MC Sec. 
Triggering sensitivity: - 40 DBM 
Interrogation: 

(a) Single 1 microsecond pulse 
(b) Double 1 microsecond pulses 
spaced 3 microseconds 

Interrogation rate: 100-1500 cycles 
per second 

TRANSMITTER 
Frequency range: 2850-2950 MC Sec. 
Stability: ±2 MC,Sec. 
Transmitted pulse width: 

0.75 T.: 0.1 microsecond 
Peak power output: 50 watts 
POWER SUPPLY 
Input voltage: 

6.5 .5 V.D.C. @ 2.5 amperes 

SIGNER 

1440 Broadway, New York 18, N. Y. 

BR yant 9-0892 

1:; Ligntweight 
Output voltage: 150 V.D.C. 
DUPLEXER 
isolation: 2a DB (Min.) 
ENVIRONMENTAL AND MECHANICAL 
SERVICE CONDITIONS 
Acceleration: 100 G in the longitudinal 

direction, 25 G in other directions 
Shack: 100 G in tie longitudinal direction 

and the other mutually perpendicular 
directions 

Vibration: 10 to 55 c.p.s. @ .08 inch 
Temperature: -} 32° to +158° F 
Humidity: Up to 100% 
Pressure: 15 lbs. , sq. in. gauge 
Size (Receiver-Transmitter): 
61/4 " L. x 21/2 " Diam. 

Weight (Receiver-Transmitter): 2 lbs. 
Size (Power Supply): 5" L. x 21/2 " Diam. 
Weight (Power Supgly): 2 lbs. 

NEW HIGH-POWER "S" BAND TRANSMITTER CAVITY 
MODEL STS-42—Small Size; Lightweight 

Frequency range: 2700-2900 MC Vibration: 10-2000 C.P.S.@ 10G 
Peak Power Output: 1 Kw (Min.) Size: 43/4" L. x 13/4 " W. o 21/4 " H 
Frequency stability: 4 !VC Skock: 50 G Weight: 1 lb. 

Temperature rang ft -50 C to +70° C 

Dal/as: Southern Industrial Electronics. 429 Exchange Building 

Chicago: Lee Falkenburg, Airborne Sales, 1665 North Milwaukee Avenue 

Canada: Instronics, Ltd., P.O. Box 51 St tt.ville, Ontario 

Call or write Telerad today in connection with your beccon or drone project 



(Continued from page 240) 
to make possible considerable exten-
sions in range and, with it, great re-
ductions in system costs. Parametric 
amplifiers should also find applica-
tions in radio relay communications 
at microwaves where the antennas, 
because of their low elevation, receive 
some ground noise and in radar and 
missile guidance applications where 
the utmost in receiver sensitivity is 
not required. 
From prepared statement distributed ex-
clusively at the 1959 Solid State Confer-
ence, Feb. 12-13, 1969, Philadelphia, Pa., 
by E. D. Reed, Bell Telephone Labora-
tories Inc., Murray Hill, N. J. 

Engineering Enrollments 
Sagging, Despite Demands 
For the first time in seven years, 

and despite still-critical demands 
for engineering talent, enrollment 
in American engineering schools is 
on the decline. 
The 153 accredited American en-

gineering colleges had 2.9% less 
students in the fall of 1958 than 
in the fall of 1957. And the fresh-
man class which entered last fall 
was 11.6% smaller-59,164 instead 
of 67,071—than 1957. 

Declining enrollments have not 
yet affected the number of engi-

(Continued on page 244) 

AVOID TOWER LIGHTING ISOLATION 
TRANSFORMER TROUBLES 

INSTALL MODERN DESIGN 

by HUGHEY & PHILLIPS. Inc. 

your most dependable source of Obstruc-
tion Lighting Equipment 
. the widest selection of Control and Alarm 
Apparatus in the Industry. 

 e fl 
FEATURING: 

. HIGHER 
EFFICIENCY 

• IMPROVED 
REGULATION 

. ADDITIONAL 
TAPS 

. FIBER GLASS 
INSULATION 

• EPDXY 
ENCASED 

• VERSATILE 
MOUNTING 

 • 

THREE SIZES . . . 750, 1750, 3500 WATTS 
Essential wherever 60 cycle power must be 
transferred efficiently across two points with 
very low capacitance or at very high voltages. 

REQUEST DESCRIPTIVE BULLETIN 
HPS-152 

HUGHEY & PHILLIPS, INC. 
MANUFACTURERS OF 

300MM Beacons, Obstruction Lights, Photo-
Electric Controls, Beacon Flashers, Special 
Junction Boxes, Microwave Tower Light Con-
trol and Alarm Systems, Tower Isolation Trans-
formers, and Complete Kits for: Tower 
Lighting, Sleetmelter Power and Control. 

3200 N. San Fernando Blvd. Burbank, Calif. 

KAY ,KAY 

icv « Radii-Sweep 300 
Fundamental Sweeping Oscillator to Align Radar IF 's 

Between 1 and 260 mc Center 

4 
X 

Catalog No. 386-8 
SPECIFICATIONS 

Frequency Range: Any 12 fixed center fre-
quencies set to customer specifications 
between I mc and 260 mc. Twelve 
switched bands: fundamental frequency: 
all-electronic sweep. 

Sweep Width: 70% of center frequencies 
selected between 1 and 100 mc: 60 to 70 
mc for frequencies between 100 and 260 
mc. 

Sweep Rate: Variable around 60 cps. Locks 
to line frequency. 

RF Output: 0.5 V rms into nom. 70 or 60 
ohms, higher for lower frequency units. 
Output held constant to within +0.5 db 
over widest sweep by AGC circuir. 

Zero Reference: A true zero-base line is 

produced on oscilloscope during retrace 
time. 

Attenuators: Switched 20, 20, 10, 6 and 3 

L> 

• Single Unit Sweeping ••• 
Oscillator with Twelve To 
Wide Bands at Cus- < 
tamer Specified Center 
Frequencies 

• 30 Crystal Marks Set 
to Your Specification 
Single Switch Provides 
Sweep and Markers 
Simultaneously 

• Highly Stable: Low 
Harmonic Content; No 
Spurious Signals 

Markers: Up to 30 crystal-controlled posi-
tive-pulse markers at customer-specified 
frequencies. Accurate to +0.05%. Up to 
three markers per band (more at lower 
frequencies) are available: no individual 
switches on markers. 

Marker Amplitude: Continuously variable, 
zero to 10 V peak. 

Sweep Output: Regular aawtooth synchro-
nized with sweeping oscillator. 

Power Supply: Input approx. 150 watts, 
117 V (+10%) 60-60 cps ac. B+ elec-
tronically regulated. 

Dimensions: 8%" x 19" rack panel, 13" 
deep. Supplied with cabinet. 

Weight: 34 lbs. approx. 
Price: $795.00 f.o.b. factory plus $15. per 

db plus continuously variable 6 db. crystal marker. 
Write for New Kay Catalog 

KAY ELECTRIC CO NW 
Dept. TT-3 • Maple Avenue • Plne Brook, N.J. • CApital 6-4000 

KAY KAY 
Circle 159 on Inquiry Card, page 123 

See us at 
the IRE Show 
Booths 2608-09 
and 3025-26 

courmiumcauseeco 
»Pen 

WRITE FOR 
this useful 
informative chart on 

MAPICO 
pure synthetic 
iron oxide 
reagents for 

FERRITES 
This handy card gives you details on 
composition, particle shape and chemical 
analyses of Mapico's wide range of pure 
synthetic iron oxides. Unequalled for uni-
formity . . . Mapico oxides are available in 
three different particle shapes, with several 
ranges of particle size ... provide con-
trolled electronic characteristics and 
shrinkage. A request on your letterhead will 
bring you this free chart and working sample. 

Columbian Carbon Company 
380 Madison Avenue, New York 17, N. Y. 

Circle 335 on Inquiry Card, page 123 Circle 331 on Inquiry Card, page 123 
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MICRO-MINI 
precision wire-wound 

fixed, noninductive 

newly developed Kelvin "RELAXED WIND-
ING" techniques practically eliminate resist-
ance drift with age and "shorts" or "opens" 
due to thermal shock. 

PLASTIC ENCAPSULATED SERIES "EP" 

The 0.05W micro-miniature type EP-00 is .080" dia. 
x .325 long, 50K ohms max. resistance. Available 
with radial and axial lead wires. 
ALL CONNECTIONS ARE WELDED. High tem-
perature epoxy plastic is used in an exclusive vacuum 
encapsulation process. Standard resistance tolerances 
to 0.1% (specials to 0.01%). Environmental tempera-
ture range: —65°C to +125°C. 

CERAMIC SERIES "CB" 

The 0.15W miniature type CB-05 is 
l4'  dia. x %" long, 500 1Z ohms max. 
resistance. Available with radial and 
axial lead wires, or lug terminals. 
Standard resistance tolerances to 0.1% 
(specials to 0.01%). Environmental 
temperature range: —55°C to +85°C. 

send for complete literature 

KELVIN 
ELECTRIC COMPANY 
5907 Noble Avenue, Van Nuys, California 

Circle 324 on Inquiry Card, page 123 

'1104 
NEW 

S BAND HYBRID 
2400-3600 

MC 

An impedance-compensated 
coaxial-transmission-line 

hybrid whose balance is 

inherently independent of frequency. 3 3/e," 

• VSWR at parallel input is under 1.2; at series input, under 1.5 
• Residual unbalance (the balance with equal loads on the outputs) 

is in excess of 35 db over the frequency range. 
• Typical uses include measurement of impedances, production control 

of impedances, equal division of power, phase comparison, and 
balanced mixing. 

Write for 
complete information 

on AMCI Transmission 
Line Hybrids 

alb  Ai EADn NW n Manufacturing Company 
299 ATLANTIC AVE., BOSTON, MASS. 

EN A S S MS - COMPONEN - R NAV GA ON IDS NS RC EN 

(Continued from page 243) 
neering graduates-31,216 in 1957-
58 compared with 27,748 the pre-
vious year. But the numbers are 
far short of the record graduation 
of eight years ago, when World 
War II veterans were finishing 
their delayed college careers. 

These engineering enrollment 
figures come from the annual offi- - 
cial survey students and degrees 
conducted by the American Society 
for Engineering Education in co-
operation with the U. S. Office of 
Education. Final results were re-
ported today by Justin C. Lewis, 
Head of Higher Education Sta-
tistics, and Dr. Henry Armsby, 
Chief for Engineering Education, 
both of the U. S. Office of Educa-
tion. 

Fears of dropping engineering 
enrollments were confirmed by the 
official figures. Engineering stu-
dents are now less than 7.7% of all 
American college students, com-
pared with nearly 8.5% in 1957. 
Enrollment of second-year students 
is down 6% from last year, and 
third-year students are down 4%. 
Only in the fourth- and fifth-year 
category does this year's enrollment 
total as large as last year's. This 
gives promise of more graduates in 
June 1959; but there may be fewer 
in the years thereafter. 

Graduate study in engineering 
continues to increase sharply, and 
enrollment is now at record levels, 
according to the ASEE—Office of 
Education figures. This fall 27,-
456 students were enrolled in mas-
ter's degree programs, an increase 
of 14.7% over 1957; and 4,762— 
up 14.3%—were studying for doc-
tor's degrees. 

Last year 5,751 master's degrees 
were given in engineering, nearly 
10% of all master's degrees given 
in the United States during the 
year. There were 653 doctor's de-
grees, 8% of doctor's degrees given 
in all fields. 

Electrical engineering with 
slightly over 56,000 undergraduate 
students is by for the most popular 
engineering field; just over 8,700 
bachelor's degrees in electrical en-
gineering were awarded in 1957-58. 

Electrical engineering is also 
most popular among graduate stu-
dents, with chemical engineering 
second and mechanical engineering 
third. 
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CAB-L-TITE* BUND-L-TITE * 

CLAMPS .4. STRAPS 

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, I NC. 
4317 SEPULVEDA BLVD • CULVER CITY. CALIFORNIA 

Circle 152 on Inquiry Card, page 123 

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 Scale'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 ¡or complete catalog on Scala corner reflectors, 
UHF-VHF yagis, para/lectors, ground plane and heated 
ground plane antennas. Please address Dept. El 3. 

SCALA RADIO COMPANY 
2814 191h Street • SAN FRANCISCO 10, CAL. 
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AMPERITE 
PREFERRED 
by design engineers—because they're 

MOST COMPACT • MOST ECONOMICAL 

SIMPLEST • HERMETICALLY SEALED 

AMPERITE 
DELAY 
RELAY 

q 
Also — Amperite Differential Re-
lays: Used for automatic overbad, un-
der-voltage or under-current protection. 

Thermostatic 
DELAY RELAYS 
2 to 180 Seconds 

AcWated by a heater, they operate on 
A.C., D.C., or Pulsating Current. 

Hermetically sealed. Not affected by 
altitude, moisture, or climate changes. 

SPIT only—normally open or closed. 

Conpenscted for ambient temperature 
:hcnges franc —55 ° to +70° C. Heat-
ers consens approximately 2 W. and 
may be operated cont•nuously. The units 
are rugged, explosion-proof, long-
lived, and—inexpensive! 

TYPES: Standard Radio Octal, cnd 9-
Pin Miniature . . List Price, $4.00. 

Standard Delays 

PROBLEM? Send for Bulletin No. TR-81 

BALLAST 
REGULATORS 

Amperite Regulators are designed to keep thu 
current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp.) 
... For currents of 60 ma. to 5 amps. Operat? 
on A.C., D.C., or Pulsating Current. 

3 

20 

loVOLTAGE or 2IV 

BATTERY 6 CHARGER 

VARIES APPROX 

50% 

WITH AMFERITE 

VOLTACE %MIES 

ONLY 

2% 

AMPERITE 
REdVIATORI 

I II 
Hermetically sealed, they ore not affected by changes in altitude, 
ambient tempercture H55 ° to 7-- 90 ° or humidity ... Rugged, 
light, compact, most .nexpensive   List Price, $3.00. 

Write for 4-page Technical Bulletin No. AB-51 

AIPERITE CO.Inc., 561 Broadway, New York 12, N. Y 

Telephone: CAnal 6-1446 

In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 

Circle 154 on Inquiry Card, page 123 
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HI VOLTAGE 
LOW 

INDUCTANCE 
CAPACITORS 
Designed as high temperature gas 
discharge sources for Thermonuclear 
and similar type power research. Suit-
able for high peak energy within a short 
time constant and for blocking, bi pass 
service, power supply filters and similar 
applications. 

a 

FEATURES 

TUBULAR 
CAPACITOR 

• Voltage Ratings up to 1 50KV. 

• High energy content up to 4000 
joules. 

• Ringing frequency as high as 
1.25 mcs. 

• Hermetically sealed. Low cost per 
joule. 

Write for complete information and data 
sheets on Tub Type AE3008 and Tubular 
Type AE301. 

Manufacturers of 
High Voltage Capacitors 

Low Inductance Capacitors 

Pulse Forming Networks 

Radio Noise Filters 

Wire Wound Resistors 

AXEL ELECTRONICS 
Div. of Axel Bros Inc 

134-20 Jamaica Ave., Jamaica, N. Y. 
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Honeywell 800 computer performs 30,000 
three-address operations per second — 
handles 8 separate programs simultaneously 

Computer Handles 8 Jobs 
at One Time—Checks Work 
A new medium-scale computer, 

the Honeywell 800, can process up 
to 8 data-handling or scientific com-
putation jobs simultaneously. It 
uses "Traffic Control" to allow the 
central processor to communicate 
simultaneously with as many as 16 
input or output devices, eliminating 
bottlenecks caused by the compara-
tively slow speeds of supporting 
equipment. Paralleled jobs can be 
separately started and stopped as 
though they were being performed 
on separate machines. 

Orthotronic Correction is used to 
reconstruct lost, damaged or gar-
bled data instantly and automati-
cally. The system also incorporates 
an extensive checking network, in-
chiding double-reading of all source 
data, parity checks within each 
word, and record to permit verifi-
cation of accuracy whenever in-
formation is transferred within 
the system. 

Deliveries of the all-transistor-
ized system from Minneapolis-
Honeywell Regulator Co., Data-
matic Div., Newton Highlands, 
Mass., are scheduled for the last 
quarter of 1960. 

Indian Program Lures 
Electronics Industry 

Indian leaders and officials of the 
U. S. Bureau of Indian Affairs are 
developing greater economic ac-
tivity around the reservations so 
that Indian people can improve 
their basic living standards. 
The Bureau's Industrial Develop-

ment Program extends certain 
types of services and aid to manu-
facturers seeking new plant sites. 
The Bureau also has authority, un-

Headquarters for 

HIGH POTENTIAL 
Testing 

Wri te 
Today 

Every over-potential test need 
from the generator to the ap-
pliance motor ... is met by a 
HYPOT® 

150 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 HYPOT® 

Models available with AC or 
DC test potentials from 5 to 
30 KV. Widely used for insula-
tion testing of cables, distribu-
tion equipment and heavy duty 
mo tors. 

10 KV Testing 
Portable HYPOT Jr.® 
The advanced over-potential 
tester that enables anyone to 
make high potential breakdown 
tests. Separate lights indicate 
excess leakage current and in-
sulation breakdown. Available 
with test voltages from 1500 
a-ç to 10000 V a-c. 10_35.10 

ASSOCIATED R ESEA 
1934. er4reeleeeetaegé 

3787 W. Belmont Avenue • Chicago 18, Illinois 
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How To Get Things Done 
Better And Faster 

BOARDMASTER VISUAL CONTROL 
er 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 
I 24-PAGE BOOKLET NO. Z-50 

Without Obligation 

Write for Your Copy Today 

GRAPHIC SYSTEMS 
55 West 42nd Street • New York 36.14.Y. 
Circle 328 on Inquiry Card, page 123 
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)ffie4__87 

HiGIIIM ENQUEN CY 

HEATING 
UNITS 

tepel induction 
heating equipment represents 

the most advanced thought in 
the field of electronics . . . the most 

practical 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 'eturn 
1 the completed job with full data and recommendations 

without cost 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. 

• 

• 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 ïenerotors Irons 1 kw to 100 kw. 
Spark Gap Çonverters from 2 kw to 30 kw. 

,. WRITE FOR THE NEW EPEE CATALOG 

U- -...—.1 . 
!;• All leaei equipteent is «et-
. dî ttfied hi comply with the 
— rectelremete et the F C C 

LEPEL HIGH FREQUENCY LABORATORIES, INC. 
55th STREET and 37th AVENUE, WOODSIDE 77, N. Y. 
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der a special vocational training 
program for American Indians, to 
reimburse manufacturers for a por-
tion of the costs involved in train-
ing new Indian workers. 

Information is now being gath-
ered in towns adjacent to Indian 
reservations in States west of the 
Mississippi River, as well as in the 
States of Mississippi, North Caro-
lina, Florida, Michigan and Wis-
consin. 

Six years ago, the Bulova Watch 
Company—prompted by the North 
Dakota Indian Affairs Commission 
—established a jewel-bearing plant 
at Rolla, North Dakota. Two-
thirds of the 150 employees are 
Chippewas from the nearby Turtle 
Mountain Reservation, who per-
form highly exacting bench and ma-
chine work in manufacturing bear-
ings for the aircraft industry. 

Plant manager Delbert Anderson 
reports, "Bulova is happy with pro-
duction at the Rolla Plant. As for 
performance of our Indian work-
ers, let me say that 8 out of 12 of 
our production supervisors are In-
dians." 
A well-known electronics firm, 

the Simpson Electric Division of 
the American Gage & Machine 
Company, Chicago, Illinois, located 
a plant near the Lac du Flambeau 
Reservation in Wisconsin prior to 
the beginning of the present Pro-
gram. Their experience has proved 
invaluable to the Bureau in organ-
izing the Program. Simpson Elec-
tric employs 200 workers in pre-
cision assembly and testing opera-
tions—one half of whom are local 
Indians. 
Harold Redding, plant superin-

tendent, says, "We consider our Lac 
du Flambeau plant a definite suc-
cess. Our labor turnover is far be-
low the average for the industry, 
so is absenteeism. Our operation 
has, incidentally, dispelled any no-
tion that American Indians are not 
equal in ability and dependability 
to any other group of workers." 
The Branch of Industrial De-

velopment of the Bureau of Indian 
Affairs invites inquiries from in-
dustries concerning plant establish-
ment or expansion. All inquiries 
are treated with strictest confi-
dence. 

Chief of the Branch of Industrial 
Development is J. N. Lowe, Bureau 
of Indian Affairs, Department of 
the Interior, Washington 25, D. C. 

HELP 
for engineers! 
ANPAT--the remarkable tri -ace-i 

i tote that is pre-printed with your 
standard and repetitive blueprint 
iteres, easily transferred to your hoc-

, ings by an adhesive back or front. 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification and revision boxes, 
standard symbols, sub-assemblies, 
components and cross-sections. Saves 
hundreds of expensive hours of 
drafting time and money, frees the 
engineer for concentration on more 
creative work. 

• so simple to use: 

C) PEEL the tri -acetate adhesive 
from its backing. 

PLACE the tri -acetate in posi-

1 lion on the tracing. 

i C) PRESS 
I into position, will not 
( wrinkle or come off. 

11 
STANPAT CO., Whitestone 57, N. Y., U.S.A. 1 

Phone: Flushieg 9-1693-1611 
I I ri Please quote on enclosed samples. PA-9 

1.1 Kindly send me STANPAT literature and 
samples. 

Name 

Company  

Addres 
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ENGINEERS 

MOVE FORWARD 

FAST 

AT LINK 

Talented engineers who are looking for-
ward to careers with genuine opportunity 
will find that they can keep moving for-
ward at Link Aviation. 

Located in Binghamton, in the heart of 
Upstate New York's all-season vacation-
land, Link's activities are steadily expand-
ing. New positions exist for men with 
productive experience in several fields: 

• Staff scientists, for advanced work on 
analog computers, airborne instrumenta-
tion, industrial controls and precision 
measurements 

• Mechanical engineers, for electronic and 
electro-mechanical packaging 

• Design engineers, for work on analog 
computers, systems, and components 

• Senior optics development engineers 

• Applied mathematicians 

Link Aviation, Inc., is engaged in projects 
whose scope far exceeds its long-standing 
reputation for flight-simulation equip-
ment. Engineers are stimulated by this 
diversity. And they like the recognition 
given them, in such forms as excellent 
salaries, exceptional insurance and retire-
ment plans, and tuition-free advanced 
university courses. 

If you want to progress in this direction 
contact us at once. 

Write to: Mr. A. R. Wieland, 
Link Aviation, Inc., 

Binghamton, New York 

LINK 
LINK AVIATION, INC. 

A subsidiary of General Precision Equipment Corporation 

248 Circle 501 on "Opportunities" Inquiry Card, page 125 ELECTRONIC INDUSTRIES • March 1959 



PROFESSIONAL 
OPPORTUNITIES 
Reporting late developments affecting the employment picture in the Electronic Industries 

Design Engineers • Development Engineers • Administrative Engineers 

Physicists • Mathematicians • Electronic Instructors • Field Engineers 

• Engineering Writers 

• Production Engineers 

"Today's Electronic Engineer" 
What is the age of the "average" engineer? What is his income? 
How much life insurance does he carry? How much is his house 

worth? How many children does he have? What is the worth of 
his liquid assets? El wondered about this personal side of the 
engineer and set out to find the answers. We did, from thousands 

of engineers across the country. 

IN recent years electronic engi-
neers have become the "prized 

possessions" of their organiza-
tions rather than merely creative, 
educated and talented employees. 
The tremendous growth pattern of 
this industry involving the pro-
duction of both consumer and mili-
tary items has been the cause for 
engineering talent shortages in 
many areas. As a result, electronic 
manufacturing and development or-
ganizations have been forced into 
competitive recruitment programs 
as a means of self-survival. At 
technical shows and conventions 
the "engineers wanted" bulletin 
boards and the "recruitment 
suites" are now an accepted part 
of the proceedings. Much has been 
written by many companies to 
"sell" the engineer on the advan-
tages they offer. Salaries, paid va-
cations, extended education, health 
benefits, pension plans, profit shar-
ing plans are all part of a "fringe" 
benefit program that engineers look 
for in accepting new positions to-
day. Some organizations with ade-
quate resources undertook exten-
sive research programs to develop 
data that in turn would enable 
them to attract new scientific 
talent. Other organizations with 
lesser amounts of wherewithal un-

dertook proportionately more mod-
est programs. 

In all of this activity several 
significant points did emerge. Com-
panies knew that they needed an 
ever increasing amount of scien-
tific talent in order to continue pro-
ducing and to grow and prosper. 
Companies also learned to develop 
effective recruitment techniques 
and incentives. But also, it became 
apparent that many organizations 
were not quite certain about the 
personality characteristics of the 
engineers they wanted to reach and 
about the occupational advantages 
that they enjoyed. In an effort to 
provide such information on both 
an informative and statistical 
basis, ELECTRONIC INDUSTRIES con-
ducted a readership survey during 
the 4th quarter of 1958. (See To-
day's Electronic Engineer, page 1, 
December 1958.) The data col-
lected was transcribed onto IBM 
cards and the cards in turn were 
then manipulated to show data by 
age groups and by regions where 
the engineers are employed. Below 
and on the succeeding pages we 
are proud to present the results 
of this analysis. Age groups are 
the ordinates, regions the abscissas. 
Under totals we show the number 
of questionnaires involved and the 

percentage with relation to 100%. 
Under the regional listing we show 
only the number of questionnaire 
returns from that region. 

We should like to emphasize that 
this presentation is only one way 
to utilize this data. Because the 
basic information has been punched 
onto IBM cards there are a great 
many other ways in which to cross 
correlate this information. 

Age Groups % 

Under 25 4 
25 - 29 18 75% under 40 
30 - 34 32 years of age 
35 - 39 21 

40 - 44 12 
45 - 49 6 
50 - 54 4 
55 and over 3 

Education 

Degrees 92% 
B.A, B.S. 71% hold one or more 

(44% hold B.S.E.E.) 
M.A., M.S. 18% hold one or more 
Ph.D. 3% hold one or more 

Military Service 

67.6% have served in the 
armed forces 

A. Navy 41% 
B. Army 39% (3% served 

in more than 1 
branch) 

C. Air Force 20% 
D. Marines 3% 

Miscellaneous Information 

16% are ham operators 
8% are licensed pilots 
(Continued on page 251) 
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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. 24MC 

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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TODAY'S ELECTRONIC ENGINEER 

APPROXIMATE ANNUAL INCOME - 5 YEARS A00 2 

Total New Middle E.N. W.N. Total New Middle E.N. W.N. 
No. ij Engl. Atl. Cent. Cent South West No. % Engl. Atl.  Cent. Cent. South West 

Age - under 25 

Under 5,000 55 98.2 10 16 6 3 1 19 

Age 25 - 29  

Under 5,000 269 83.5 17 106 34 12 38 62 
5,000 - 5,999 35 10.9 5 II 5 I 3 10 
6,000 - 7,499 8 2.5 2 3 2 I 
7,500 - 9,999 6 1.9 2 1 2 1 
10,000 - 12,499 2 .6 I I 
12,500 - 14,999 2 .6 1 1 
15,000 - 17,499 
17,500 and over 

Median - $5,000 

Age 30 - 34  

270 43.8 22 85 37 22 44 60 
185 30.0 16 71 25 8 19 46 
116 18.8 4 55 II 7 II 28 
35 5.7 2 16 6 4 7 
7 1.1 4 I 2 
2 0.3 2 

2 0.3 1 

Median - $5,792 

Age 35 - 39 Age 40 - 44 

Under 5,000 75 18.0 14 22 10 6 8 15 31 13.5 2 9 4 4 8 4 
5,000 - 5,999 114 27.3 7 34 23 3 23 24 42 18.3 6 12 7 I 4 12 
6,000 - 7,499 107 25.7 6 43 14 7 19 18 53 23.0 2 16 4 3 II 18 
7,500 - 9,999 89 21.3 12 32 II 4 6 24 62 26.9 7 28 4 I II II 
10,000 - 12,499 18 4.3 2 9 3 1 3 26 11.3 1 16 2 2 1 4 
12,500 - 14,999 7 1.7 4 I 2 9 3.9 3 2 4 
15,000 - 17,499 5 1.2 2 2 1 5 2.2 1 I 2 I 
17,500 and over 2 0.5 2 2 0.9 I 1 

Median - /7,226 -Median - $6,312 

Age 45 - 49  Age 50 - 54  

Under 5,000 II 10.3 2 4 I 2 2 3 4:3 1 2 
5,000 - 5,999 19 17.7 6 2 4 3 4 7 10.0 I 4 I I 
6,000 - 7,499 23 21.5 4 8 4 2 5 II 15.7 2 6 3 
7,500 - 9,999 28 26.2 I 10 6 I 2 8 27 38.6 2 12 5 I 7 
10,000 - 12,499 16 14.9 I 10 2 I 2 9 12.8 2 2 2 1 2 
12,500 - 14,999 3 2.8 i 2 6 8.6 1 3 2 
15,000 - 17,499 2 1.9 2 3 4.3 3 
17,500 and over 5 4.7 1 3 1 4 5.7 1 2 I 

Median - $7,512 Median - $8,704 

Age 55 and over 

Under 5,000 I 2.2 I 
5,000 - 5,999 3 6.5 1 2 
6,000 - 7,499 7 15.2 2 i 2 I 1 
7,500 - 9,999 8 17.4 1 4 2 1 
10,000 - 12,499 5 10.9 1 2 I 1 
12,500 - 14,999 4 8.7 3 I 
15,000 - 17,499 4 8.7 1 2 I 
17,500 and over 14 30.4 I 10 I 2 

Median - $10,500 

APPROXIMATE ANNUAL INCOME - TODAY? 

Total New Middle E.N. W.N. 
No. Enal. Atl.  Cent. Cent. Loy_t_h AV.È 

Ace - under 25  

Under 5,000 2 2.3 2 
5,000 - 5,999 14 16.5 2 5 2 1 4 
6,000 - 7,499 54 63.5 8 21 5 4 6 10 
7,500 - 9,999 14 16.5 2 3 1 8 
10,000 - 12,499 1 1.2 I 
12,500 - 14,999 
15,000 - 17,499 
17,500 and over 

Median - $6,750 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent  South West 

Age 25 - 29  

3 .9 2 I 
26 7.6 3 6 7 2 3 5 
130 38.2 8 43 15 7 23 33 
153 45.0 10 64 23 6 16 34 
25 7.4 3 12 1 1 8 
3 .9 1 I I 

Median - $7,675 

Age 30 - 34 

Under 5,000 2 .3 I I I .3 I 
5,000 - 5,999 9 1.5 1 4 3 I 3 .7 1 1 I 
6,000 - 7,499 71 11.5 4 23 10 4 12 18 32 7.9 5 11 7 1 3 5 
7,500 - 9,999 295 48.0 24 107 42 27 38 57 124 30.8 7 41 24 6 25 21 
10,000 - 12,499 167 27.2 12 71 17 7 16 44 132 32.8 16 46 19 7 17 27 
12,500 - 14,999 46 7.5 2 20 3 6 15 73 18.1 8 25 6 6 9 19 
15,000 - 17,499 18 2.9 2 6 I 2 7 27 6.7 6 10 2 2 7 
17,500 and over 7 1.1 2 2 1 2 11 2:7 6 2 3 

Median - $7,700 

Age 35 - 39 

Median - $11.250 

(Continued on page 252) 
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Total New Middle E.N. W.N. 
No. 112. Engl. Atl.  Cent. Cent. South West 

Total New Middle E.N. W.N. 
No. % Engl. Atl. Cent. Cent. 1Mtit West 

Age 40 - 44  

Under 5,000 
5,000 - 5,999 4 1.8 1 2 1 
6,000 - 7,499 16 7.1 2 5 3 1 2 3 
7,500 - 9,999 65 28.8 3 15 9 5 14 19 
10,000 - 12,499 68 30.1 8 25 5 1 14 15 
12,500 - 14,999 34 15.0 2 19 2 2 4 5 
15,000 - 17,499 24 10.6 2 12 3 2 5 
17,500 and over 15 6.6 1 6 3 5 

Median - $11,030 

Age 45 - 49  

1 .9 
1 .9 1 
8 7.4 I 2 1 3 1 

33 30.6 I 14 4 3 4 7 
28 25.9 6 6 I 1 10 
1715.8 9 2 3 3 
II 10.2 I 7 2 1 
9 8.4 I 4 3 1 

Median - $10,983 

Age 50 - 54  

Under 5,000 
5,000 - 5,999 1 1.4 1 1 
6,000 - 7,499 5 7.2 1 3 1 
7,500 - 9,999 12 17.1 2 5 1 1 3 
10,000 - 12,499 18 25.7 1 5 3 1 1 7 
12,500 - 14,999 15 21.4 9 2 1 3 
15,000 - 17,499 10 14.3 I 5 2 1 1 
17,500 and over 9 12.9 2 4 2 1 

Median - $12,235 

Age 55 and over 

35.9 1 1 1 
917.6 5 1 2 1 
1019.6 I 2 3 3 I 
7 13.7 1 4 2 
713.7 3 3 1 
15 29.4 2 II I 1 

Median - $13,927 

APPROXIMATE ANNUAL INCOME - 5 YEARS FROM NOW? 

Total New Middle E.N. W.N. 
No. Engl. Atl. Cent. Cent. South West 

Age - under 25  

Under 5,000 
5,000 - 5,999 1 1.2 1 
6,000 - 7,499 2 2.4 1 1 
7,500 - 9,999 25 29.8 4 12 2 1 1 5 
10,000 - 12,499 46 54.7 7 15 4 2 5 13 
12,500 - 14,999 8 9.5 1 3 1 3 
15,000 - 17,499 
17,500 and over 2 2.4 I 1 

Median - $10,760 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent South West 

Age 25 - 29  

I .3 1 
16 4.8 2 6 4 2 2 
65 19.6 4 18 10 8 7 18 
127 38.3 10 45 17 3 18 34 
84 25.3 1 38 9 4 13 19 
30 9.0 2 17 4 1 6 
9 2.7 2 2 1 1 3 

Median - 11,652 

Age 30 - 34  

Under 5,000 1 .2 1 
5,000 - 5,999 1 .2 I 
6,000 - 7,499 7 1.1 1 3 2 I 
7,500 - 9,999 46 7.5 3 12 6 3 8 14 
10,000 - 12,499 146 23.9 12 50 21 16 18 29 
12,500 - 14,999 206 33.8 13 80 30 16 27 40 
15,000 - 17,499 131 21.5 12 52 13 2 17 35 
17,500 and over 72 11.8 4 30 6 6 26 

Median - $13,762 

Age 35 - 39  

2 .5 2 
3 .8 1 1 I 

22 5.5 2 9 7 I 2 I 
73 18.3 6 22 14 4 16 II 
109 27.4 8 35 17 9 18 22 
105 26.4 12 41 12 4 8 28 
84 21.1 12 32 II 3 10 16 

Median - $14,770 

Age 40 - 44  

Under 5,000 
5,000 - 5,999 
6,000 - 7,499 4 1.8 1 2 1 
7,500 - 9,999 15 6.8 2 6 3 1 3 
10,000 - 12,499 42 18.9 3 8 6 2 8 15 
12,500 - 14,999 60 27.0 3 20 6 2 17 12 
15,000 - 17,499 49 22.1 5 20 2 3 8 II 
17,500 and over 52 23.4 4 25 8 3 1 11 

Median - $14,582 

Age 45 - 49  

2 1.9 

1 1.0 1 
76.7 3 I 2 1 

22 20.9 2 8 3 2 3 4 
2321.9 10 3 2 2 6 
26 24.8 3 8 6 1 2 6 
24 22.8 2 13 3 I 5 

Median - $14,782 

Age 50 - 54  

Under 5,000 
5,000 - 5,999 
6,000 - 7,499 2 3.2 1 1 
7,500 - 9,999 2 3.2 2 
10,000 - 12,499 12 19.0 2 4 2 1 3 
12,500 - 14,999 13 20.6 I 3 2 2 5 
15,000 - 17,499 19 30.2 1 7 4 1 6 
17,500 and over 15 23.8 I 9 3 1 1 

Median - $15,790 

Age 55 and over 

2 5.0 

1 2.6 I 
4 10.3 1 1 I I 
4 10.3 2 1 1 
512.8 3 1 1 
9 23.1 2 3 2 2 
14 35.9 1 10 2 I 

Median - $17,220 

Age - under 25 

Married 
Not Married 

ARE YOU MARRIED OR SINGLE? 

Total New Middle E.N. W.N. 
No. _1 Engl. Atl.  Cent. Cent. South West 

47 54.7 5 18 4 3 2 15 
39 45.3 7 14 2 4 8 

Total New Middle E.N. W.N. 
No. Engl. Atl.  Cent. Cent South West 

Age 25 - 29 

287 81.3 20 103 40 13 39 72 
66 18.7 5 30 9 2 7 13 

(Continued on page 254) 
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ENGINEERS AND SCIENTISTS 

FOR COMPLETE 

SPACE AND WEAPONS SYSTEMS 

Rarely does a corporation of United Aircraft's stature 

make available such key positions. Ordinarily these 

openings would be filled from within, but as the other 

divisions (Pratt & Whitney, Sikorsky, Hamilton 

Standard, Norden) cannot spare additional valuable 

staff men, these openings must be filled from the 

outside. You will work beyond ordinary boundaries on 

MISSILE AND SPACE PROJECTS 

Unusual, infrequently offered, high level positionsfor: 

ELECTRONIC ENGINEERS 

AERONAUTICAL ENGINEERS 

MECHANICAL ENGINEERS 

PHYSICISTS 

Please reply to Mr. John North, Engineering Dept. 

MISSILES efè SPACE SYSTEMS 
A Division of 

UNITED AIRCRAFT CORP. 

439 Main Street, East Hartford, Conn. 
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Age 30 - 34 

Married 
Not Married 

Total New Middle E.N. W.N. 
No. ' Engl. Atl.  Cent. Cent South West 

568 91.0 41 205 74 36 73 139 
56 9.0 3 29 5 3 6 10 

Total New Middle E.N. W.N. 
No. IL Engl. Atl.  Cent. Cent. 

Age 35 - 39  

398 94.8 40 139 60 20 56 83 
22 5.2 4 8 2 1 2 5 

South West 

Age 40 - 44 

Married 
Not Married 

102 92.7 8 38 19 6 8 23 
8 7.3 I 4 2 

Age 45 - 49 

224 95.7 18 85 25 II 34 51 
10 4.3 1 2 2 3 2 

Age 50 - 54 

Married 
Not Married 

68 97.1 7 29 12 2 3 15 
2 2.9 

Age 55 and over 

54 98.2 5 28 10 7 4 
1 1.8 I 

HOW MANY CHILDREN? 

Total New Middle E.N.' W.N. 
No. Engl. Atl. Cent. Cent. South West 

Age - under 25  

0 1539.5 I 9 I 1 3 
I 1539.5 2 5 2 1 5 
2 615.8 1 1 4 
3 2 5.2 1 1 
4 
5 
6 
7 
8 
9 

Median - 1 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent South West 

Age 25 - 29 

33 13.2 7 8 3 2 4 9 
82 32.8 3 39 10 3 16 II 
91 36.4 6 26 16 7 II 25 
31 12.4 I 8 5 1 4 12 
12 4.8 2 5 I 2 2 
1 0.4 1 

Age 30 - 34 Age 35 - 39  

0 25 4.7 I II 3 2 3 5 12 3.1 1 3 2 I 2 3 
1 121 22.7 10 44 14 5 16 32 67 17.6 3 25 II 3 9 16 
2 186 34.8 8 68 23 12 31 44 136 35.7 14 48 23 7 17 27 
3 130 24.3 8 47 17 10 16 32 106 27.8 II 36 14 6 20 19 
4 60 11.2 10 12 14 6 3 15 42 11.0 8 12 5 2 4 II 
5 8 1.5 1 4 1 2 10 2.6 2 1 2 3 2 
6 30.6 3 5 1.3 3 1 I 
7 1 0.2 1 1 0.3 1 
8 1 0.3 I 
9 1 0.3 1 

Median - 2 

Age 40 - 44 

0 83.7 I 3 1 3 
1 3616.6 3 16 3 1 5 8 
2 101 46.5 8 41 10 2 16 24 
3 3918.0 4 13 4 4 6 8 
4 2310.6 1 6 3 2 5 6 
5 4 1.8 I 1 2 
6 20.9 1 1 
7 3 1.4 2 1 
8 1 0.5 1 
9 

Median - 2 

Age 45 - 49  

5 5.3 3 I 1 
1212.8 1 4 4 1 2 
37 39.3 2 16 7 1 1 10 
28 29.8 4 9 2 2 3 8 
77.4 1 2 1 1 2 
33.2 1 1 1 
1 1.1 I. 

Age 50  - 54 

0 1 1.6 1 
1 1524.2 2 7 2 1 3 
2 2743.6 4 II 5 1 6 
3 II 17.7 4 3 1 I 2 
4 69.7 3 1 2 
5 1 1.6 I 
6 1 1.6 1 
7 
8 
9 

Median - 2 

Age 55 and over 

6.0 2 1 
132.0 1 8 5 2 
130.0 I 7 1 3 3 
122.0 2 5 3 1 

6.0 I 1 1 
2.0 1 
2.0 I 

IN HOW MANY INDIVIDUAL PLANTS OR COMPANIES HAVE YOU WORKED SINCE LEAVING SCHOOL? 

Total New Middle E.N. W.N. 
No. _L Engj. An.  Cent. Cent. South West 

Age -  under 25  

One 63 75.0 8 24 7 5 5 14 
Two 1416.7 2 4 1 1 6 
Three 3 3.6 I I 1 
Four 2 2.3 1 I 
Five 1 1.2 I 

Median - I 

Total New Middle E.N. W.N. 
No. Engl. Atl. Cent. Cent. .PLL:dUhl Wg31 

Age 25 - 29  

166 47.3 6 59 22 6 31 42 
113 32.2 10 43 18 6 10 26 
50 14.'3 7 19 6 3 4 II 
12 3.4 2 5 1 4 
5 1.4 4 1 
4 1.1 2 1 1 
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Total New Middle E.N. W.N. 
Engl. Atl. Cent. Cent. South West 

Total 
No. 1. 

New Middle E.N. W.N. 
Engl. Atl.  Cent. Cent South West 

Age 30 - 34  

One 
Two 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine or more 

Median - 2 

168 26.9 13 57 18 
175 28.0 14 63 23 
145 23.2 7 61 19 
77 12.3 7 34 II 
29 4.6 1 8 4 
18 2.9 2 9 3 
8 1.3 2 
3 0.5 1 
2 0.3 

19 
11 
7 

25 36 
23 41 
18 33 
10 14 
2 13 
1 3 
1 5 

2 
2 

Age 35 - 39 

77 
95 
88 
78 
37 
18 
9 
9 
6 

Median 

18.4 
22.8 
21.1 
18.7 
8.9 
4.3 
2.2 
2.2 
1.4 

- 3 

4 33 15 
10 32 9 
9 28 12 
13 27 13 
5 9 6 
1 9 4 
1 2 

2 
1 2 

7 8 10 
5 19 20 
6 13 20 
1 9 15 

6 II 
1 3 

1 1 4 
3 

1 2 

Age 40 - 44  

One 
Two 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine or more 

Median - 3 

18 7.7 3 5 3 
37 15.9 3 15 3 
62 26.6 5 27 8 
34 14.6 2 13 4 
28 12.0 2 8 3 
22 9.4 1 5 4 
93.9 4 1 

11 4.7 1 5 
12 5.2 2 4 I 

5 2 
3 6 7 
3 6 13 
2 3 10 
3 4 8 

6 6 
2 2 
2 3 
3 2 

Age 45 - 49 

II 10.1 3 
19 17.4 
17 15.6 3 
20 18.4 1 
10 9.2 
8 7.3 
6 5.5 
6 5.5 
12 11.0 1 

Median - 4 

4 4 
8 4 
5 4 
10 2 
4 2 
2 1 
1 2 
3 
5 

3 2 
5 

3 2 2 
2 2 

1 
3 

1 1 
1 5 

Age 50 - 54  

One 
Two 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine or more 

Median - 5 

5 7.2 
10 14.5 
7 10.2 
8 :1.6 
7 10.2 
13 18.8 
4 5.8 
9 13.0 
6 8.7 

5 
6 
5 

1 

2 
1 

1 1 

6 
1 

5 

Age 55 and over 

2 3.7 1 
3 916.6 2 7 

5 9.3 3 
1 713.0 2 4 
4 713.0 1 

4 7.4 1 
3 5.5 1 
6 11.1 3 

4 II 20.4 4 

Median - 5 

2 
2 
1 
2 

1 

1 
1 

3 2 

DOES YOUR COMPANY PROVIDE PENSIONS? 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent 

Age - under 25 

Yes 
No 

Age 25 29  

Yes 
No 

Age 30 34 

Yes 
No 

Age 35 - 39  

Yes 
No 

Age 40 - 44  

Yes 
No 

Age 45 - 49 

Yes 
No 

Age 50 - 54 

Yes 
No 

66 77.6 8 23 
19 22.4 4 9 

South West 

7 5 
1 

291 84.3 20 Ill 39 14 43 
54 15.7 4 17 10 1 3 

Age 55 and over 

Yes 
No 

510 82.9 30 181 64 39 72 
105 17.1 13 49 13 7 

345 83.1 28 122 49 20 49 
70 16.9 15 22 13 1 9 

185 80.8 14 67 22 10 33 
44 19.2 4 20 4 3 

83 78.3 6 31 14 7 6 
23 21.7 3 9 4 1 2 

57 82.6 7 25 9 2 2 
12 17.4 4 4 

41 80.4 4 22 6 6 3 
1019.6 4 4 1 1 

19 

64 
19 

124 
23 

77 
10 

39 
13 

19 

12 
3 

HAVE YOU ESTABLISHED YOUR OWN PRIVATE PENSION? 

Total New Middle E.N. W.N. 
No. 1 Enql, Atl.  Cent. Cent 

Age - under 25  

Yes 18 
No 61 

Age 25 - 29 

Yes 
No 

Age 30 - 34 

Yes 
No 

Age 35 - 39 

Yes 
No 

Age 40 - 44  

Yes 
No 

Age 45 - 49 

Yes 
No 

Age 50 - 54 

Yes 
No 

Age 55 and over  

Yes 22 
No 20 

5mLth WILIt 

22.8 7 1 3 2 5 
77.2 II 24 5 I 3 17 

92 30.5 6 30 12 6 14 24 
210 69.5 14 81 30 7 25 53 

189 33.9 13 63 29 13 22 49 
369 66.1 26 142 42 20 51 88 

138 38.3 16 49 18 9 18 28 
222 61.7 25 77 35 9 31 45 

80 38.5 8 29 9 0 13 21 
128 61.5 9 50 12 10 21 26 

'43 47.2 1 17 8 6 3 8 
48 52.3 6 17 7 2 5 II 

2949.2 4 13 5 1 6 
3050.8 2 II 8 2 7 

52.4 2 13 2 4 1 
47.6 3 8 4 3 2 

The states included in the various territorial breakdowns are as 

follows: NEW ENGLAND-Maine, New Hampshire, Vermont, 

Massachusetts, Rhode Island, Connecticut. MIDDLE ATLANTIC-

New York, New Jersey, Pennsylvania. EAST NORTH CENTRAL-

Ohio, Indiana, Illinois, Michigan, Wisconsin. WEST NORTH 

CENTRAL-Minnesota, Iowa, Missouri, North Dakota, South 

Dakota, Nebraska, Kansas. SOUTH-Delaware, Maryland, Dist. 

of Col., Virginia, West Virginia, North Carolina, South Carolina, 

Georgia, Florida, Kentucky, Tennessee, Alabama, Mississippi, 

Arkansas, Louisiana, Oklahoma, Texas. WEST-Montana, Idaho, 

Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada, 

Washington, Oregon, California, Alaska. 
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DOES YOUR COMPANY PROVIDE HEALTH BENEFITS? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent. 

Age - under 25  

Yes 83 96.5 12 30 8 5 6 22 
No .3 3.5 2 1 

Age 25 - 29 

Yes 337 96.0 25 129 47 14 43 79 
No 14 4.0 4 1 I 3 5 

Age 30 - 34  

Yes 593 95.8 42 221 73 36 78 143 
No 26 4.2 2 11 5 2 1 5 

South West  

Age 35 - 39 

Yes 394 94.0 41 139 54 21 53 86 
No 256.0 3 7 8 5 2 

Age 40 - 44  

Yes 217 93.9 17 80 24 9 36 51 
No 14 6.1 2 5 3 2 2 

Age 45 - 49  

Yes 99 90.8 8 40 17 7 4 23 
No 10 9.2 I 2 2 4 1 

Age 50 - 54  

Yes 57 82.6 7 25 9 2 2 12 
No 12 17.4 4 4 1 3 

Age 55 and over 

Yes 47 92.2 5 23 8 7 4 
No 4 7.8 1 2 I 

HAVE YOU ESTABLISHED YOUR OWN PRIVATE HEALTH BENEFITS? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent South West 

Age - under 25  

Yes 18 23.1 2 7 1 1 2 5 
No 60 76.9 9 23 6 3 3 16 

Age 25 - 29  

Yes 101 33.2 6 38 17 6 10 24 
No 203 66.8 14 75 25 8 29 52 

Age 30 - 34  

Yes 149 28.2 8 56 23 13 22 27 
No 379 71.8 26 139 48 21 46 99 

Age 35 - 39  

Yes 113 32.3 14 46 16 5 17 15 
No 237 67.7 26 75 35 II 32 58 

Age 40 - 44  

Yes 68 34.3 5 25 9 4 9 16 
No 130 65.7 10 52 13 6 23 26 

Age 45 - 49  

Yes 29 35.8 2 10 7 2 4 4 
No 52 64.2 5 18 9 4 4 12 

Age 50 - 54  

Yes 24 42.9 3 10 6 1 4 
No 3257.1 3 12 6 1 2 8 

Age 55 and over 

Yes 2155.3 3 8 6 3 1 
No 17 44.7 2 10 1 2 2 

HOW MUCH INSURANCE DO YOU CARRY? 

Total New Middle E.N. W.N. 
No. Engl. Atl. Cent, Cent. South West 

Age - under 25 

$1,000 - 5,999 13 16.4 3 6 I 1 2 12 3.5 1 3 I 2 5 

6,000 - 10,999 23 29.1 6 8 1 1 7 54 15.6 3 16 14 1 7 13 
11,000 - 15,999 17 21.4 2 7 I 2 2 3 67 19.4 3 33 9 5 6 II 
16,000 - 20,999 14 17.7 1 5 2 1 1 4 74 21.4 7 24 7 2 9 25 
21,000 - 25,999 6 7.6 2 1 1 1 1 46 13.3 3 16 9 4 6 8 
26,000 - 30,999 2 2.6 I 37 10.7 1 16 3 I 5 11 
31,000 - 40,999 2 2.6 2 35 10.2 4 13 3 1 8 6 
41,000 - 50,999 1 1.3 I 13 3.8 1 4 2 1 2 3 
51,000 - 75,999 1 1.3 1 6 1.8 1 2 1 I 1 
76,000 - 100,999 1 .3 

Mean - $15,050 Mean - $21,559 
Median - 12,000 Median - 20,000 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent. $outh lytIt 

Age 25 - 29  

Age 30 - 34 

$1,000 - 5,999 21 3.5 1 12 4 1 1 2 
6,000 - 10,999 63 10.3 4 20 9 4 8 18 
11,000 - 15,999 76 12.3 5 32 7 4 12 16 
16,000 - 20,999 99 16.1 7 31 15 7 II 28 
21,000 - 25,999 85 13.9 3 44 7 6 9 16 
26,000 - 30,999 71 11.4 5 27 II 2 13 13 
31,000 - 40,999 103 16.9 9 36 13 9 12 24 
41,000 - 50,999 50 8.3 6 16 9 4 5 10 
51,000 - 75,999 27 4.5 7 1 4 15 
76,000 - 100,999 II 1.8 2 3 1 3 2 
101,000 and over 5 1.0 2 1 2 
Mean - $29,482 
Median - 21,000 

Age 35 - 39  

II 2.7 1 5 1 4 
38 9.3 3 II 9 3 8 4 
43 10.6 1 18 10 5 2 7 
62 15.0 5 16 12 2 II 16 
50 12.4 4 20 8 1 8 9 
50 12.4 8 18 4 2 8 10 
62 15.0 6 24 5 4 6 17 
48 11.8 8 18 6 4 4 8 
29 7.2 3 10 8 8 
II 2.7 3 4 1 3 
3 .9 1 2 

Mean - $27,412 
Median - 25,000 

Age 40 - 44  

$1,000 - 5,999 3 1.4 1 2 
6,000 - 10,999 22 9.7 2 7 2 2 5 4 
11,000 - 15,999 33 14.6 3 10 2 4 6 8 
16,000 - 20,999 32 14.2 3 9 5 1 6 8 
21,000 - 25,999 27 11.9 1 II 3 2 5 5 
26,000 - 30,999 31 13.8 1 II 6 2 3 8 
31,000 - 40,999 27 12.0 4 10 2 3 8 
41,000 - 50,999 30 13.2 3 13 7 7 

51,000 - 75,999 12 5.3 I 8 2 1 
76,000 - 100,999 7 3.1 4 2 I 
101,000 and over 2 .8 2 

Mean - $30,929 
Median - 25,000 

Age 45 - 49  

2 1.8 1 1 
1614.8 8 2 1 2 3 
1513.9 7 1 2 5 
1614.8 3 5 3 2 3 
II 10.2 6 2 1 2 
9 8.3 4 3 1 I 
1211.1 4 I I 6 
109.3 5 2 2 I 
87.5 6 1 I 
7 6.5 2 2 2 
2 1.8 I I 

Mean - $33,370 
Median - 25,000 
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Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent. South West 

Age 50 - 54 

$1,000 - 5,999 
6,000 - 10,999 . 8 11.6 1 3 3 
11,000 - 15,999 7 10.1 1 2 2 I 
16,000 - 20,999 10 14.5 5 
21,000 - 25,999 II 15.9 I 3 1 
26,000 - 30,999 9 12.9 4 2 
31,000 - 40,999 9 12.9 2 2 2 
41,000 - 50,999 7 10.2 5 2 
51,000 - 75,999 4 5.9 1 2 1 
76,000 - 100,999 2 3.0 I 1 
101,000 and over 2 3.0 2 

Mean - $34,565 
Median - 25,000 

1 
1 

6 
2 

1 2 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent  

Age - over 55  

'3 5.8 I I I 
713.4 2 1 2 2 
611.5 I 3 I 1 
917.3 3 2 3 I 
3 5.8 2 1 
59.6 4 I 
6 11.5 I 4 1 
5 9.6 I 2 2 
3 5.8 2 I 
35.8 2 I 
2 3.9 I I 

Mean - $35,654 
Median - 25,000 

South West 

IF THINKING OF JOINING ANOTHER COMPANY - PERCENTAGE INCREASE 

IN SALARY EXPECTED FOR JOB IN YOUR LOCAL AREA? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent. South West 

Age 25 - 29  

5% 9 2.6 1 2 
6% 30.9 1 2 
7% 2 0.6 I 
8% 72.0 1 1 2 I 2 
10% 107 31.6 7 31 16 5 17 31 
12% 4 1.2 3 1 
15% 85 25.0 7 37 12 4 9 16 
18% I 0.3 1 
20% 73 21.5 4 31 7 2 II 18 
25% 35 10.3 5 17 3 I 2 7 
30% 8 2.4 4 2 1 1 
33% 1 0.3 I 
35% I 0.3 1 
50% 30.9 1 1 I 
60% I 0.3 I 

Median - 15% 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent. South West 

Age - under 25  

5% I 1.2 1 
10% 2632.1 2 7 3 2 4 8 
15% 2024.7 4 6 2 I 7 
18% 2 2.5 ‘2 
20% 21 26.0 3 10 1 3 4 
25% 6 7.4 2 3 1 
30% 3 3.7 I 1 1 
40% I 1.2 1 
Over 100% 1 1.2 1 

Median - 15% 

Age 35 - 39  

0% 
2% 
5% 
6% 
7% 
8% 
10% 
12% 
15% 
20% 
22% 
25% 
30% 
35% 
40% 
50% 
Over 100% 

Median - 15% 

I 0.3 
I 0.3 
5 1.3 
1 0.3 
I 0.3 
1 0.3 

97 25.2 
3 0.8 

87 22.6 
92 23.9 
1 0.3 

52 13.5 
15 3.9 
2 0.5 
3 0.8 
18 4.7 
4 1.0 

1 

I I 3 
I 
I 
I 

11 24 II 5 13 33 
I 2 
6 36 13 7 13 12 
9 38 21 2 13 9 

I 
8 20 4 5 6 9 
1 7 3 2 

I 1 
I I 1 
2 7 3 3 3 

I 1 2 

Age 30 - 34 

0% 1 0.2 1 
4% I 0.2 1 
5% 21 3.6 1 7 2 1 10 
6% 1 0.2 1 
7% 5 0.8 I I 1 I I 
8% 50.8 1 1 1 2 
9% I 0.2 1 
10% 166 28.4 9 51 26 10 28 42 
II% I 0.2 1 
12% 13 2.2 I 8 I I 2 
13% 1 0.2 1 
15% 135 23.1 17 52 18 9 13 26 
17% 30.5 I I I 
18% 2 0.3 I I 
20% 136 23.2 9 55 13 II 17 31 
25% 49 8.4 2 17 7 4 8 II 
30% 21 3.6 II 2 I I 6 

35% 3 0.5 2 I 
40% 5 0.8 1 2 2 
45% I 0.2 1 
50% 13 2.2 2 5 I 2 3 
Over 100% 1 0.2 1 

Median - 155' 

Age 45 - 49  

0% I 1.0 1 
5% 3 3.1 1 I 
10% 19 19.3 1 10 3 1 2 2 
12% 1 1.0 1 
15% 99.2 4 2 1 2 
20% 2222.4 3 7 1 2 1 8 
25% 1818.4 8 3 I 3 3 
30% 1010.2 2 3 I 1 3 
40% 3 3.1 1 1 1 
50% 8 8.2 1 3 2 2 
Over 100% 4 4.1 1 1 2 

Median - 20% 

Age 40 - 44  

3% I 0.5 I 
5% 83.8 3 I 2 2 
6% 3 1.4 1 I 1 
7% I 0.5 1 
10% 52 24.4 4 17 5 2 6 18 
15% 40 18.9 3 10 5 2 12 8 
20% 42 19.7 4 21 2 1 6 8 
25% 30 14.1 2 9 5 2 6 6 
30% 17 8.0 2 9 1 2 3 
35% 2 0.9 1 I 
40% 4 1.8 I 2 I 
50% 94.2 2 3 I 3 
Over 100% 4 1.8 2 I I 

Median - 20% 

Age 55 and over  

10% 4 11.1 2 2 
12% 1 2.8 
15% 5 13.9 2 
20% 10 27.8 2 4 2 
25% 4 11.1 1 2 
30% 2 5.5 2 
40% I 2.8 
50% 8 22.2 5 2 
99% 1 2.8 I 

Median - 20% 

ELECTRONIC INDUSTRIES • March 1959 

Age 50 - 54  

0% 1 1.6 I 
5% 1 1.6 1 2 
10% 12 19.7 1 6 4 1 
12% 1 1.6 I 
15% 3 5.0 I I 2 
20% 10 16.4 I 4 3 4 
25% 1727.9 1 7 3 I 1 
30% 3 5.0 I 1 I 
33% 1 1.6 I 
35% I 1.6 I 
40% 1 1.6 1 
50% 6 9.8 4 2 
60% I 1.6 I 
Over 100% 3 5.0 2 1 

Median - 25% (Continued on page 260) 
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the world 

New Electronic Scanning radar antenna—Frescanar—devel-
oped by Hughes at Fullerton, positions beams in space by 
electronic rather than mechanical means. 

Purity Plus—Hughes Products Division engineer checks 
semiconductor materials to insure purity. 

"Project Cordwood" is a new Hughes Communications proj-
ect which has produced low-cost, widely interchangeable circuit 
modules (see photo on left-hand page). Other projects under 
way at the Hughes Communications Division involve the de-
velopment of systems which deflect their signals from meteors 
and artificial satellites. Allied to this is the Hughes adoption of 
the wire-wrapping technique to obtain compact, reliable and 
automatically applied wiring. 

Because of the dynamic growth in communications, Hughes 
has established a separate, major Communications Division. 
Already, work has extended past the transfer of information to 
the use of information to supplement man's abilities where 
human resources are inadequate. 

From the discovery of basic scientific knowledge through the 
creation of working hardware, the systems approach is typical 
of Hughes activities ... in Airborne Electronics Systems, Space 
Vehicles, Plastics, Nuclear Electronics, Microwaves, Ballistic 
Missiles and many others. 

This atmosphere offers creative engineers and scientists the 
widest possible scope of opportunity for personal and profes-
sional growth. 

Similar opportunities are open at Hughes Products, where 
Hughes developments are translated into commercial products 
— semiconductors, specialized electron tubes, and industrial 
systems and controls. 

© 1959. H. A.C. 

the West's leader in advanced electronics 

HUGHES 

HUGHES AIRCRAFT COMPANY, Culver City, El Segundo, Fullerton and 
Los Angeles, California; Tucson, Arizona 

I.R.E. CONVENTION: Visit the Hughes Recruiting Center 

at The Waldorf-Astoria Hotel or Booth Numbers 2801-2807. 

Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 

Communications Circuit Design 
Semiconductors Test Engineering 
Field Engineering Systems Analysis 
Industrial Dynamics Technical Writing 
Digital Computer Eng. Electron Tubes 
Microwave Engineering Industrial Systems 

Write in confidence, to Mr. Tom Stewart, 
Hughes General Offices, Bldg. 6-C3, Culver City, California. 
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TODAY'S ELECTRONIC ENGINEER 

IF THINKING OF JOINING ANOTHER COMPANY - PERCENTAGE INCREASE 

IN ANOTHER PART OF U. S.? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. egg_t_ South West 

Total New Middle E N. W.N. 
NO. 1 Engl. Att. Cent. Cent  South West 

Age - Under 25 Age 25 - 29  

5% 1 1.2 1 5% 12 3.7 I II 
10% 4 4.9 2 2 8% I 0.3 I 
14% I 1.2 I 7% 1 0.3 I 
15% 19 23.5 3 4 3 2 2 5 8% 2 0.6 I I 
18% 1 1.2 I 10% 24 7.3 6 4 1 I 12 
20% 16 19.8 2 6 2 I 5 II% 1 0.3 I 
25% 22 27.2 4 12 I i 4 12% 7 2.1 3 2 1 1 
30% 2 2.5 1 I 15% 31 9.4 2 12 6 i 9 i 
35% 3 3.7 2 I 16% 1 0.3 I 
40% 4 4.9 I i i 1 18% 4 1.2 I I 1 I 
50% 5 6.2 1 2 I 1 20% 92 28.0 9 42 15 3 6 17 
Over 100% 3 3.7 1 I 23% I 0.3 I 
Median - 20% 25% 61 18.6 4 27 9 i 10 10 

28% 1 0.3 i 
  30% 3410.4 4 10 5 2 7 6 
Age 30 - 34 33% I 0.3 1 

5% 5 0.9 I 3 1 35% 15 4.6 2 4 I I 3 4 
8% 2 0.4 I I 40% 9 2.7 8 i 
10% 35 6.2 2 II 3 7 12 50% 22 6.7 I 10 2 2 7 
12% 4 0.7 I I i i 60% I 0.3 I 
15% 67 11.9 5 19 II 2 12 18 75% 4 1.4 I I I 1 
17% I 0.2 I Over 100% 3 0.9 2 i 
18% 3 0.5 2 I Median - 20% 
20% 128 22.9 8 49 17 10 16 28 
22% 2 0.4 I I   
25% 107 19.1 13 36 14 9 18 17 
30% 80 14.3 5 31 14 8 6 16 Age 35 - 39  

33% 5 0.9 2 2 1 5% 2 0.5 2 
35% 13 2.3 8 2 1 2 10% 20 5.3 I 4 4 I 6 4 
40% 33 5.9 3 13 5 2 2 8 15% 38 10.1 3 10 2 3 6 14 
50% 56 10.0 4 25 2 4 7 14 20% 76 20.1 7 28 12 4 12 13 
60% 3 0.5 I I I 22% I 0.3 I 
70% 1 0.2 I 25% 80 21.1 8 33 II 6 8 14 
75% 1 0.2 I 30% 50 13.2 4 20 9 2 9 6 
Over 100% 14 2.5 3 4 I 6 33% 4 1.1 i 2 I 

Median - 25% 35% 16 4.2 3 it 14 I 3 I 
40% 164.2 5 2 2 7 

  45% I 0.3 i 
Age 40 - 44 50% 46 12.2 IC 17 6 2 5 6 
3% 1 0.5 1 60% 2 0.5 2 

70i, I 0.3 I 5% 2 1.0 I i 
10% 13 6.4 3 75% 51.3 2 2 1 2 i 5 2 

80% 2 0.3 2 15% 17 8.3 7 4 2 4 
20% 37 18.1 4 13 2 I 7 10 Over 100% 19 5.0 1 4 2 i 3 8 
22% 2 1.0 I I Median - 25% 
23% i 0.5 I 
25% 4C 22.6 6 15 2 3 10 10 
30% 21 10.3 8 I 2 4 6 
33% 3 1.5 2 I Ace 45 - 49  

35% 7 3.4 4 I 2 10% 6 6.2 2 2 i i 
40% 7 3.4 4 I I i 15% 3 3.1 I 2 
50% 3818.6 2 13 8 2 6 7 20% 2020.6 1 10 2 2 3 2 
60% 1 0.5 1 25% 13 13.4 1 5 3 4 
90% 1 0.5 I 30% 14 14.4 2 4 2 3 I 2 
Over 100 7 3.4 I 2 1 I 2 35% 5 5.2 3 I I 
Median - 25 40% 66.2 2 I 1 2 

50',; 14 14.4 I 3 3 3 4 
  60% 2 2.1 I I 

70% 1 1.0 I 
Age 50 - 54 75% 3 3.1 1 2 
7% I 1.7 I Over 100% 

10% 2 3.3 1 I Median - 30% 
15% 46.7 I I I 1 
20% 5 8.3 3 2 
25% II 18.3 5 I 5 
30% 7 11.7 2 2 I I I Age 55 and over 
.35% 3 5.0 1 I I 15% 2 6.5 I I 
40% 2 3.3 I 1 20% 3 9.7 2 I 
45% 25% 9 29.0 4 2 3 
50% 16 26.6 1 8 4 I 2 30% 3 9.7 2 I 
60% I 1.7 1 50% 9 29.0 I 5 i 2 
75% 1 1.7 I 75% I 3.2 I 
Over 100% 7 11.7 4 3 Over 100% 4 12.9 1 14 7 6 3 
Median - 30% Median - 30% 

(Continued on page 262) 
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The famed Voodoo fighter craft, versatile Ta!:Ds and Quail 

Missiles, the F4H Mach 21- all weather Navy fighter, and the 
World's First Manned Satellite Capsule give this statement 

literal as well as figurative truth. New programs at McDonnell 
call for an electronic capability of the highest order. 
Men able to combine bold imagination and technical skit i in 

the fields of electronics systems and electronic product design 
will find professional fulfillment on such projects as: 
the creation of an advanced high speed automatic checkout 

system for F-101B aircraft; developing the first manned-orbital 

space ship; and the design of advanced aircraft and space 
vehicles. If you seek the extraordinary in engineering growth, 

environment and diversity... if pleasant suburban family living 

is a must... if the convenience of exceptional advanced 

educational facilities is important, we invite your resume. 

Write: Mr. Raymond F. Kaletta, Engineering Employment 

Supervisor, P.O. Box 516, St. Louis 66, Missouri. 

YDONNELl ita 
ST. LOUIS, MO. 
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IF YOU WERE CONSIDERING CHANGING TO ANOTHER COMPANY BUT FINANCIAL GAIN WAS NOT THE MOST IMPORTANT REASON 

-- WHAT OTHER FACTOR WOULD BE OF PRIME INTEREST TO YOU? 

Total New Middle E.N. W.N. 
No. A . Engl.  At!.  Cent. Cent. Inth West 

Age - under 25  

Freedom to follow ideas 
More interesting work 44 53.7 8 16 
Pleasant work conditions 4 4.9 
Caliber of people 4 4.9 I 
Security-advancement 18 22.0 4 7 
Geographical location 16 19.5 6 
Have all at present 
Company's reputation I 1.2 
Position 8 9.8 I 5 
Can accomplish more 
Company's future-growth 
Better organized firm 2 2.4 I 
Increased °potty to learn 6 7.3 1 3. 
Small size bus, for self 
Fairness of promotion 1 1.2 
Share-the-profit Plan I 1.2 
Management I could admire 2 2.4 I 
Job satisfaction 1 1.2 I 
Design-development work 4 4.9 3 
Good Facilities 2 2.4 
Close location-easy access I 1.2 
Management's attitude 

Fringe benefits-pension 3 3.7 1 I 
Salary I 1.2 1 
°potty. for mng't. Post I 1.2 
Size of company 
Tyre of nroduct I 1.2 

3 4 2 II 
2 2 

3 
5 

2 2 6 

Total New Middle E.N. W.N. 
No. Engl. At!. Cent. Cent. South WPst 

eae 25 - 29  

12 3.6 2 4 4 2 
127 38.0 II 58 23 6 18 II 
60 18.0 5 9 5 2 3 36 
133.9 3 I 2 3 4 
86 25.7 4 39 16 4 12 II 
62 18.6 2 24 6 3 13 14 
7 2.1 I 6 
8 2.4 1 3 2 2 

21 6.3 I 5 5 I 5 4 
1 .3 I 
5 1.5 2 2 I 
92.7 2 2 I 3 I 

20 6.0 2 10 4 4 

1 .3 

4 1.2 I 2 I 
I .3 I 

14 4.2 I 5 I I 2 4 
26 7.8 2 8 6 4 6 
I .3 I 
92.7 I 5 2 I 

18 5.4 7 3 I 4 3 
6 1.8 I 3 I I 
8 2.4 2 5 I 
2 .6 I I 
2 .6 I I 

Age 30 - 34  

Freedom to follow ideas 33 5.6 I 9 8 2 3 10 
More interesting work 237 40.4 21 88 25 15 26 62 
Pleasant work conditions 40 6.8 3 14 4 2 7 10 
Caliber of people 22 3.8 II 2 3 6 
Security-advancement 152 25.9 11 44 29 7 23 38 
Geographical location 96 16.4 4 33 15 6 18 20 
Have all at nresent 4 .7 I I 2 
Company's reputation 17 2.9 6 3 2 5 I 
Position 29 4.9 2 13 3 I 4 6 
Can accomplish more 5 .8 I I 2 I 
Company's future-growth 16 3.1 1 9 2 6 
Better organized firm 16 2.7 I 5 2 I I 6 
Increased oppity to learn 22 3.8 I 9 2 I 4 5 
Small size bus, for self 1 .2 I 
share-the-nrofit plan 5 .8 I 3 I 
Management I could admire 12 2.0 1 6 I I 2 I 
Job satisfaction 8 1.4 I I 2 4 
Design-development work 13 2.2 2 6 I 2 2 
Good Facilities 38 6.5 2 13 6 8 4 5 
Close location-easy access 9 1.5 I 4 2 2 
Management's attitude 12 2.0 I 5 I I 2 2 
Frinne benefits-pension 17 2.9 2 12 I 2 
Salary 3 .5 2 I 
Onn'ty. for mng't. post 21 3.6 3 7 2 I 2 6 
Size of company 7 1.2 2 I 2 2 
Tyne of Product 4 .7 I I 2 
Part ownership-stock 4 .7 4 
Voice in company policy 3 .5 2 1 

Age 35 - 39  

23 6.0 2 8 5 I I 6 
136 35.5 II 54 II 7 22 31 
34 8.9 I 8 4 I 7 13 
14 3.6 2 4 1 2 5 
80 20.9 7 27 15 8 7 16 
43 11.2 5 15 5 3 II 4 
7 1.8 5 2 

18 4.7 I 6 I 2 2 6 
16 4.2 2 3 4 I I 5 
82.1 3 I 2 2 

26 6.8 4 8 5 2 4 3 
17 4.4 I io 3 2 I 
21 ,5.5 2 8 2 3 i 5 
2 .5 I I 
2 .5 I I 

10 2.6 2 2 I I 4 
5 1.3 3 1 1 

10 2.6 1 6 3 
225.7 9 3 I 4 5 
4 1.0 I I 2 
10 2.6 2 3 2 I I I 
4 1.0 1 I I 1 
1 .3 I 

17 4.4 2 4 5 I 3 2 
3 .8 I I I 
4 1.0 I I 2 
4 1.0 I 2 1 
3 .8 2 I 

Age 40 - 44 

Freedom to follow ideas 14 6.5 2 5 I I 3 2 
More interesting work 63 29.2 3 23 7 4 13 13 
Pleasant work conditions 16 7.4 I 6 I 2 6 
Caliber of people 8 3.7 2 3 1 I I 
Security-advancement 39 18.0 3 16 3 2 7 8 
Geographical location 22 10.2 2 8 4 1 3 4 
Have all at present 4 1.8 2 I I 
Company's reputation 16 7.4 8 4 2 4 
Position 13 6.0 3 3 3 4 
Can accomplish more 3 1.4 I 1 I 
Comnany's future-growth 14 6.5 2 4 1 3 4 
Better organized firm 7 3.2 3 2 2 
Increased opo'ty to learn 2 .9 I I 
Share-the-profit Plan 2 .9 I I 
Management I could admire 3 1.4 2 I 
Job satisfaction 3 1.4 I I 
Design-development work 4 1.8 I 1 2 
Good Facilities 20 9.3 8 3 5 4 
Close location-easy access 3 1.4 2 I 
Management's attitude 3 1.4 I I I 
Fringe benefits-pension 7 3.2 I 2 I I 2 
Salary 3 1.4 I I I 
OpP'ty. for mng't. Post 15 6.9 I 5 2 2 2 3 
Size of company 4 1.8 2 I I 
Type of product 5 2.3 I 3 I 
Part ownership-stock I .5 I 

_ 

Age 45 - 49 

2 2.0 I 
39 39.4 4 18 3 4 I 9 
1111.1 5 3 I I I 
5 5.0 3 I I 
18 18.2 3 5 2 2 2 4 
99.1 2 3 2 I i 
3 3.0 I i 
66.1 I 3 2 
55.0 3 2 
3 3.0 I i 1 

1010.1 2 I I I 5 
4 4.0 2 

33.0 i 2 
1 1.0 I 
1 1.0 I 
55.0 I I I 2 
I 1.0 I 

33.0 I I I 
1 1.0 I 
I 1.0 I 
1 1.0 I 
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IF YOU WERE CONSIDERING CHANGING TO ANOTHER COMPANY BUT FINANCIAL GAIN WAS NOT THE MOST IMPORTANT REASON 

-- WHAT OTHER FACTOR WOULD BE OF PRIME INTEREST TO YOU? 

Total New Middle E.N. W.N. 
No. % Engl. Atl . Cent. Cent. S;mâLl Vest 

Age 50 - 54  

Freedom to follow ideas 4 6.2 1 1 2 
More interesting work 18 28.1 2 8 2 1 1 4 
Pleasant work conditions 2 3.1 1 1 
Caliber of people 2 3.1 2 
Security-advancement 8 12.5 3 1 1 3 

• Geographical location 9 14.0 4 2 3 
Have all at present 
Company's reputation 5 7.8 3 I 1 
Position 2 3.1 1 I 
Can accomplish more 3 4.7 2 1 
Company's future-growth 3 4.7 1 2 
Better organized firm 2 3.1 1 1 
Increased opn'ty to learn 1 1.6 1 
Small size bus. for self 

• Share-the-profit plan 
Management I could admire 2 3.1 1 1 
Job satisfaction 
Design-development work 4 6.2 2 2 
Good Facilities 7 10.9 5 1 1 
Close location-easy access 1 1.6 1 
Management's attitude 3 4.7 2 1 
Fringe benefits-pension 
Salary 1 1.6 1 
Opp'ty. for mng't. post 3 4.7 2 1 

e 
Size of company 1 1.6 1 
Type of nroduct 1 1.16 1 
Part ownership-stock 2 3.1 2 
Voice in company policy 1 1.6 1 
Totals do not add to 100% 
due to multiple answers 

• 

Total New Middle E.N. W.N. 
No. % Engl. Atl. Cent. Cent. 

Age 55 and over 
38.6 1 2 
7 20.0 6 1 
25.7 I 1 
1 2.8 1 
514.3 2 1 2 
2 5.7 1 I 
3 8.6 I 1 1 

1 2.8 I 

1 2.8 1 
2 5.7 I 

1 2.8 1 
1 2.8 1 

5 14.3 2 3 

1 2.8 
2 5.7 
1 2.8 I 

1 2.8 
1 2.8 1 

South West 

1 

WHAT IS THE PRESENT APPROXIMATE VALUE OF YOUR LIQUID ASSETS? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl. Cent. Cent. 

South West 

Age - under 25 
Under $500 18 20.9 4 5 1 2 3 3 
500 - 1,999 35 40.7 4 13 3 2 2 II 
2,000 - 3,999 19 22.1 3 8 3 1 4 
4,000 - 5,999 9 10.5 1 4 I 1 2 
6,000 - 8,999 3 3.5 I 2 
9,000 - 12,999 2 2.3 1 1 
13,000 - 17,999 
18,000 - 23,999 
24,000 - 30,999 
Median - $1,571 

Total New Middle E.N. W.N. 
No. ...1 Dull. JAL__ Igni. &Mi. 
Age 25 -.29 

69 19.7 6 16 10 2 8 27 
133 38.1 12 47 17 9 26 22 
58 16.6 27 9 2 5 15 
40 11.5 2 16 6 I 5 10 
24 6.9 I 15 3 I 2 2 
15 4.3 1 5 2 7 
7 2.0 I 5 1 
2 0.6 I t 
I 0.3 1 

Median - $1,695 

south  Melt 

Age 35 - 39 Age 30 - 34 

Under $500 31 7.6 1 9 8 I 2 10 79 12.8 4 22 12 7 8 26 
500 - 1,999 106 25.8 10 33 12 6 18 27 132 22.3 18 72 31 11 25 42 
2,000 - 3,999 80 19.5 9 31 S 2 12 18 121 12.6 8 40 16 8 16 33 
4,000 - 5,999 75 18.3 9 25 10 6 13 12 64 10.4 3 27 7 3 10 14 
6,000 - 8,999 35 8.5 4 II 8 2 6 4 44 7.1 3 15 5 5 6 10 
9,000 - 12,999 25 6.1 6 8 4 I 3 3 40 6.5 1 18 3 4 5 9 
13,000 - 17,999 15 3.7 2 6 2 1 1 3 27 4.4 2 II 1 I 4 8 
18,000 - 23,999 16 3.9 8 2 1 2 3 14 2.3 1 8 2 1 2 
24,000 - 30.999 12 2.9 1 5 3 1 2 11 1.8 1 8 2 
31,000 and over 15 3.7 1 6 3 1 4 17 2.8 2 10 1 3 1 

Median - $3,700 Median - $2,496 

Age 40 - 44 
Under $500 9 3.9 4 1 1 3 
500 - 1,999 37 16.0 2 14 2 3 8 8 
2,000 - 3,999 55 23.8 2 16 9 3 4 21 
4,000 - 5,999 41 17.8 3 16 4 3 9 6 
6,000 - 8,999 21 9.1 3 8 2 1 4 3 
9,000 - 12,999 22 9.5 1 12 2 5 2 
13,000 - 17,999 18 7.8 4 6 3 2 3 

• 18,000 - 23,999 7 3.0 2 2 2 1 
24,000 - 30,999 II 4.8 3 5 3 
31,000 and over 10 4.3 1 2 3 2 2 

Median - $4,732 

Age 45 - 49 

65.6 4 2 
17 15.7 3 5 1 1 2 5 
25 23.2 3 6 5 2 4 5 
9 8.3 1 2 I 1 4 
98.3 3 2 1 3 
8 7.4 1 4 2 I 
109.3 5 1 3 1 
54.6 2 2 I 
65.6 4 2 
1312.0 1 7 2 I 2 

Median - $5,334 

Age 50 - 54 
Under $500 1 1.4 I I 1.9 I 
500 - 1,999 14 20.0 2 6 1 1 1 3 ' 2 3.9 1 I 
2,000 - 3,999 II 15.7 1 5 I 1 3 1 1.9 1 
4,000 - 5,999 8 11.4 4 2 2 6 11.5 1 1 2 2 a 
6,000 - 8,999 5 7.2 1 2 2 3 5.8 1 I 1 
9,000 - 12,999 2 2.8 I I 5 9.6 1 2 1 1 
13,000 - 17,999 4 5.7 I I 1 4 7.7 1 1 2 
18,00v - 23,999 7 10.0 3 3 1 3 5.8 2 1 
24,000 - 30,999 5 7.2 2 1 2 5 9.6 2 1 1 I 
31,000 and over 13 18.6 2 7 3 1 22 42.3 1 15 3 2 I 
Median - $6,600 Median - $25,400 (Continued on page 266) 

Age 55 and over 



ELECTRONICS 

Significant contributions to the advancement of the state 
of the art in electronics have been made by Lockheed 
engineers and scientists. As manager of important missile 
and weapon systems, the Division has solved a variety of 
problems in the electronics field. These include: com-
puter development; telemetry; radar and data link; trans-
ducers and instrumentation; microwave devices; antennas 
and electromagnetic propagation and radiation; ferrite 
and MASER research; solid state electronics, including 
devices, electro-chemistry, infrared and optics; and data 
reduction and analysis. 
Over one-fifth of the nation's missile-borne telemetering 

equipment was produced by Lockheed last year. Its PAM/ 
FM miniaturized system provides increased efficiency at 
one-fourth the weight of FM/FM missile-borne systems. 
Advanced development work in high-energy batteries 

and fuel cells has resulted in a method for converting 
chemical energy directly into electrical power that prom-
ises a fuel utilization of almost 100% and an energy con-
version efficiency of 70% or better. 

Areas of special capability in computer development 
include the design of large scale data handling systems; 
development of special purpose digital computing and 

Lockheed 

EXPANDING THE FRONTIERS 

analog-digital conversion devices; development of high 
speed input-output equipment; and advanced research in 
computer technology, pattern recognition, self-organizing 
machines, and information retrieval. 

Other major developments are: a digital flight data 
recorder able to record each of 24 channels every few 
seconds; digital telemetry conversion equipment to reduce 
telemetered test data to plotted form rapidly and inexpen-
sively; advancements in the theory of sequential machines; 
and a high speed digital plotter that can handle some four 
thousand points per second with the finished plot pro-
grammed into the data tape as a continuous curve. 

Lockheed Missiles and Space Division is engaged in all 
fields of the art—from concept to operation. Its programs 
reach far into the future and deal with unknown environ-
ments. It is a rewarding future which scientists and engi-
neers of outstanding talent and inquiring mind are invited 
to share. 

"The organization that contributed most in the past year 
to the advancement of the art of missiles and astro-
nautics"— NATIONAL MISSILE INDUSTRY CONFERENCE AWARD. 

MISSILES AND SPACE DIVISION 

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL, FLORIDA • ALAMOGORDO, NEW MEXICO 



DF SPACE TECHNOLOGY 

••••••eim. 

(top left) 6" miniaturized TV camera, a Lockheed 
first in both the missile and television fields. 

(top right) Automatic Checkout and Readiness 
Equipment ("ACRE") system developed 
by Lockheed combines outstanding 
performance at lowest cost in the 
industry. It includes internal, stored 
programs; magnetic drum memory and 
internal self-verification and has wide 
commercial application as well as for 
weapons systems. 

I. R. E. 
NATIONAL CONVENTION 

AND RADIO SHOW 

New York • March 23-26 

Electronics research and development represents one 
of Lockheed's most intensive activities. Listed below 
are unusual opportunities that exist for experienced 
scientists and engineers with advanced degrees or 
equivalent experience. 

• ANALOG-DIGITAL 

PROGRAMMING 

• FLIGHT TEST PLANNING-
ANALYSIS 

• DIGITAL SYSTEMS COMPUTER 

APPLICATION AND 
DEVELOPMENT 

• ENVIRONMENTAL TEST 

• CHECKOUT EQUIPMENT-TEST 

• ELECTRONIC SYSTEMS AND 
DEVELOPMENT 

• FLIGHT CONTROLS 

• DYNAMICS ANALYSIS 

• INSTRUMENTATION 

• TELEMETRY 

• MICROWAVE-ANTENNA 
DEVELOPMENT 

• SOLID STATE ELECTRONICS 

• GROUND SUPPORT 

• OCEANOGRAPHY 

• COMMUNICATIONS SYSTEMS 
AND INFORMATION THEORY 

Mr. Vincent lannoli and members of our Professional 
Staff will be available at the Convention Hotel. For 
personal interview while at the convention, phone 
PLaza 9-7211. If you are not attending the convention, 
send résumé to Research and Development Staff, Dept 
C-48, 962 W. El Camino Real, Sunnyvale, California 

(left) The Division's $3,500,000 advanced 
computer center is the most modern in the world. 
Equipment includes 8 analog computers 
and 2 Univac 1103A digital computers 
with.complete support equipment. 



TODAY'S ELECTRONIC ENGINEER 

PLEASE CHECK ANY OF THE FOLLOWING ACTIVITIES IN WHICH YOU PARTICIPATE? 

Total New Middle E.N. W.N. 
No. ik Engl. Atl. Cent. Cent. 

Age - under 25  

Civic Organization 3 5.2 1 2 
Social Welfare 3 5.2 1 1 1 
Veterans' Organizations 
Church Groups 20 34.5 2 6 3 I 3 5 
Fraternal & Service Org. 21 36.2 3 II 1 2 4 
Country Club I 1.7 1 
Prof. Bus. Ass'n. 20 34.5 8 2 1 2 7 
Other Sports Clubs 14 24.1 4 5 2 1 2 
Other Organizations 7 12.1 1 1 1 4 

South West 
Total New Middle E.N. W.N. 

No. _1 Engl. Atl.  Cent. Cent  South West 

Age 25 - 29  

37 12.8 2 15 6 4 9 i 
23 7.9 2 II 7 3 
21 7.2 i 8 3 2 5 2 . 
152 52.4 7 43 22 7 25 27 
85 29.3 6 30 15 4 13 17 
15 5.2 I 12 1 I 

125 43.1 II 54 16 6 9 29 
78 26.9 7 27 14 10 26 
50 17.2 5 15 II 3 5 II 

Age 30 - 34  
Age 35 - 39 

Civic Organization 118 22.7 8 37 15 4 13 14 96 27.5 8 31 16 5 19 17 
Social Welfare 81 15.6 4 26 12 7 12 20 60 17.2 6 20 13 3 8 10 
Veterans' Organizations 41 7.9 3 14 10 7 7 28 8.0 14 4 2 2 6 
Church Groups 256 49.2 21 78 40 18 44 55 159 45.6 17 50 26 13 26 27 
Fraternal & Service Org. 118 22.7 7 49 II II 18 22 72 20.6 8 28 II 2 8 15 
Country Club 32 6.2 I 15 5 6 5 25 7.2 4 II 2 2 2 4 
Prof. Bus. Ass'n. 238 45.8 16 83 29 19 32 61 180 51.6 21 56 28 12 28 35 
Other Sports Clubs 93 17.9 5 41 7 3 II 43 65 18.6 9 20 9 2 II 14 
Other Organizations 90 17.3 9 34 9 9 5 24 74 21.2 10 23 15 3 8 15 

Age 40 - 44  
Age 45 - 49  

Civic Organization 59 28.1 4 26 10 4 7 9 27 26.5 3 13 5 1 4 
Social Welfare 55 26.2 8 16 6 3 II 12 30 29.4 4 9 5 2 2 7 
Veterans' Organizations 15 7.1 3 2 1 2 7 6 5.9 1 2 1 2 
Church Groups 120 57.1 12 48 13 5 22 21 52 51.0 5 19 7 4 4 12 
Fraternal & Service Org. 60 28.6 7 24 7 2 7 13 23 22.5 1 12 3 2 I 4 

Country Club 23 11.0 2 9 6 1 2 3 15 14.7 2 6 3 1 2 1 
Prof. Bus. Ass'n. 102 48.6 8 37 16 3 14 25 58 56.9 4 18 12 6 5 12 
Other Sports Clubs 40 19.0 4 17 3 2 7 7 13 12.7 4 3 1 5 
Other Organizations 35 16.7 2 9 4 2 II 7 20 19.6 I 6 6 2 3 2 

Age 50 - 54  

Civic Organization 9 14.0 2 4 2 1 
Special Welfare 10 15.6 I 4 4 1 
Veterans' Organization 4 6.2 1 I 2 
Church Groups 28 43.7 6 9 6 1 6 
Fraternal 8, Service Org. 20 31.2 4 7 2 7 
Country Club 8 12.5 1 4 1 2 
Prof. Bus. Ass'n. 30 46.9 3 8 7 2 I 9 
Other Sports Clubs 13 20.3 1 7 2 1 2 
Other Organizations 13 20.3 1 6 3 3 

Note: Total adds to 
more than 100% due to 
multiple answers. 

Age 55 and over  

919.6 6 I 1 1 
817.4 3 2 2 1 
2 4.3 2 
15 32.6 9 4 2 
1941.3 4 7 5 2 I 
715.2 I 3 2 1 
2043.5 2 10 3 4 I 
13 28.3 1 10 I 1 
II 23.9 4 3 3 1 

Note: Total adds to 
more than 100% due to 
multiple answers 

WHAT SOURCES DO YOU PRESENTLY USE TO KEEP ABREAST WITH THIS CHANGING INDUSTRY? 

Total New Middle E.N. W.N. 
No. .1 Engl. Atl.  Cent. Cent  South West 

Age - under 25  

Company training program 18 20.9 3 7 4 I 1 2 
Engineering associations 37 43.0 5 16 3 3 3 7 
Engineering conventions 33 38.3 6 16 2 I I 7 
Trade Shows 40 46.5 6 21 2 3 8 
Conversation with others 71 82.5 10 26 7 5 5 18 
Trade magazines 80 93.0 II 30 8 5 6 20 
Post graduate courses 42 48.8 5 20 1 2 3 II 
Other II 12.8 2 2 1 1 5 

Total New Middle E.N. W.N. 
No. _%__ Engl. Atl.  Cent. Cent. 

Age 25 - 29 

117 33.1 5 57 9 7 19 20 
163 46.2 14 63 26 10 19 31 
144 40.8 15 61 II 8 13 36 
148 41.9 14 56 14 4 12 48 
292 82.7 22 112 40 14 37 67 
341 96.6 24 127 48 15 43 84 
159 45.0 14 67 II 6 16 45 
43 12.2 4 10 9 9 II 

South West 

Age 30 - 34  

Company training program 192 30.8 12 79 16 15 32 38 
Engineering associations 340 54.5 21 130 44 26 40 69 
Engineering conventions 318 50.9 26 131 37 15 34 75 
Trade shows 281 40.8 19 107 39 8 26 82 
Conversation with others 480 77.0 36 178 61 32 61 112 
Trade magazines 597 95.6 42 220 75 39 77 144 
Post graduate courses 260 41.6 17 99 20 14 27 83 
Other 73 11.7 6 26 9 3 9 20 

Age 35 - 39 

151 36.0 II 53 18 11 25 33 
232 55.2 23 80 32 14 38 45 
242 57.6 27 90 33 14 30 48 
195 46.4 22 62 32 6 22 51 
327 77.8 31 113 46 19 48 70 
396 94.3 42 138 61 20 54 81 
107 25.5 12 42 7 5 10 31 
73 17.4 8 25 9 6 12 13 

Age 40 - 44  

Company training program 88 37.6 5 30 8 5 22 18 
Engineering associations 132 56.4 9 49 16 6 21 31 
Engineering conventions 138 59.0 10 60 16 6 20 26 
Trade shows 123 52.6 8 52 13 3 13 34 
Conversation with others 190 81.2 17 73 21 9 27 43 
Trade magazines 223 95.3 18 82 26 II 36 50 
Post graduate courses 54 23.1 3 20 6 3 6 16 
Other 43 18.4 6 17 1 3 8 8 

Age 45 - 49  

3128.2 13 4 3 3 8 
68 61.8 6 28 9 5 5 15 
57 51.8 5 24 5 5 5 13 
58 52.7 6 24 10 2 2 14 
77 70.0 8 31 II 6 4 17 
106 96.4 9 41 18 8 8 22 
2018.2 2 6 4 3 5 
2522.7 2 II 5 3 Li 
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J. B. WASSALL, DIRECTOR OF ENGINEERING, WITH LOCKHEED SINCE 1937 

A message of importance to career-minded engineers: 
"Lockheed aircraft continue to blaze new trails for manned flight. 
The new Electra is America's first prop jet airliner. A Navy version of the 
Electra will be the country's first turbine-powered submarine hunter. 

"Already, our design groups plan the supersonic jet transports of 1965. 
Meanwhile, new speed and altitude records set by a Lockheed F-104 
Starfighter move manned flight to the fringes of outer space. 

"Within and beyond lie many problems for our engineers: problems in aero and 
thermodynamic characteristics at supersonic speeds, in radar, in-optics, in infrared, 
in data processing for airborne detection systems and in all phases of design. 
Additional long-range problems exist in military systems analysis, 
nuclear and space craft systems, commercial air transport studies, 
and industrial operations research. 

"There are openings now for thoroughly qualified electronics and aero-
thermodynamics and design engineers and operations research specialists. 

"If you are interested in a Lockheed career in California, write us today. 
Address E. W. Des Lauriers, Manager Placement Staff, Dept. 106, 
1708 Empire Avenue, Burbank." 

ENGINEERS: Write Mr. Des Lauriers for your copy of a paper on 
"Airborne Early Warning in the Missile Age" presented by Robert A. Bailey, 
Chief Engineer, California Division, Lockheed Aircraft Corporation, 
at the 6th USAF World Wide Weapons Meet. 

THE CALIFORNIA DIVISION OF LOCKHEED AIRCRAFT CORPORATION • BURBANK, CALIFORNIA 



TODAY'S ELECTRONIC ENGINEER 

Total New Middle E.N. W.N. Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent. South West No. % Engl. Atl.  Cent. Cent 

Age 50 - 54 Age 55 and over 

Company training program 25 35.7 4 8 2 1 10 18 32.7 7 5 6 
Engineering associations 41 58.5 * 15 9 1 2 10 37 67.3 3 19 7 5 3 
Engineering conventions 45 64.3 4 21 8 2 2 8 39 70.9 4 19 7 5 4 
Trade shows 44 62.8 3 15 10 2 3 11 33 60.0 4 13 7 6 3 
Conversation with others 57 81.4 7 26 9 2 2 II 43 78.2 5 21 9 Li 4 
Trade magazines 69 98.5 7 28 13 2 3 16 51 92.7 4 26 10 7 4 
Post graduate courses 12 17.1 2 I I I 7 8 1 I 5 I 
Other 14 20.0 2 Le 3 5 10 18.2 4 1 5 

South West 

Total New Middle E.N. W.N. 
No. j Engl. Atl.  Cent. Cent 

DO YOU OWN OR RENT? 

South 1.111t 

Age - under 25  

Own 10 13.0 3 I 6 
Rent 67 87.0 10 25 6 3 6 17 

Age 25 - 29 

Own 174 51.0 10 60 23 10 28 43 
Rent 167 49.0 15 69 23 4 18 38 

Age 30 - 34  

Own 
Rent 

Age 35 - 39  

Own 
Rent 

488 79.2 37 171 64 35 61 120 
128 20.8 6 59 15 3 18 27 

353 84.6 39 124 48 19 50 73 
64 15.4 5 21 13 2 8 15 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent South West 

Age 40 - 44 

Own 208 89.3 16 79 25 9 29 50 
Rent 25 10.7 3 8 2 2 8 2 

Age 45 - 49  

Own 98 89.1 9 35 18 8 7 21 
Rent 12 10.9 7 I I 3 

Age 50 54 

Own 64 91.4 6 28 10 2 3 15 
Rent 6 8.6 1 1 3 I 

Age 55 and over  

Own 45 86.5 5 22 9 5 4 
Rent 7 13.5 3 I 3 

IF YOU OWN YOUR HOME, WHAT IS ITS APPROXIMATE VALUE? 

Total New Middle E.M. W.N. South West 
No. _I Engl. Atl.  _Ç1DJ, Cent.  

Age - under 25  

Less than $10,000 
10,000 - 14,999 5 55.6 
15,000 - 19,999 4 44.4 2 
20,000 - 24,000 
25,000 - 29,999 
30,000 - 39,999 

Median - $15,000 

3 
2 

I4111 New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent  

Age 25 - 29  

74.1 4 I I I 
48 27.9 3 18 6 3 II 7 
87 50.6 5 25 12 7 13 25 
2313.4 8 3 3 9 
4 2.3 I 1 I I 
3 1.7 I 2 

Median - $16,775 

South West 

Age 30 - 34  

Less than $10,000 II 2.3 4 I 5 I 
10,000 - 14,999 94 19.3 9 29 10 12 21 13 
15,000 - 19,999 208 42.7 19 81 25 15 20 48 
20,000 - 24,999 104 21.4 6 34 14 5 4 41 
25,000 - 29,999 41 8.4 2 13 II 2 7 6 
30,000 - 39,999 22 4.5 I 7 3 I 3 7 
40,000 - 49,999 6 1.2 3 3 
50,000 and over 

Median - $18,345 

Age 35 - 39  

102.8 1 2 5 2 
62 17.6 3 21 13 3 9 13 

105 29.8 10 43 12 6 16 18 
94 26.6 13 36 7 7 10 21 
55 15.6 10 15 10 2 7 11 
19 5.4 3 6 3 I 2 4 
4 1.1 1 1 2 
41.1 I 1 2 

Median - $20,000 

Age 40 - 44  

Less than $10,000 
10,000 - 14,999 
15,000 - 19,999 
20,000 - 24,999 
25,000 - 29,999 
30,000 - 39,999 
40,000 - 49,999 
50,000 and over 

Median - $20,350 

4 1.9 I I I 1 
41 19.7 4 14 6 2 6 9 
55 26.5 4 15 5 4 13 14 
56 26.9 5 29 Lt I 5 12 
20 9.6 I 9 I I 8 
24 11.5 I 9 6 I 3 4 
62.9 2 2 I I 
2 1.0 I I 

Age 45 - 49  

3 3.1 I 1 I 
16 16.3 2 7 2 I 2 2 
22 22.5 1 10 4 2 I 4 
1616.3 3 3 2 2 6 
23 23.5 I 8 7 2 2 3 
10 10.2 4 4 2 
66.1 2 2 2 
2 2.0 I 1 

Median - $22,500 

Age 50 - 54  

Less than $10,000 
10,000 - 14,999 
15,000 - 19,999 
20,000 - 24,999 
25,000 - 29,999 
30,000 - 39,999 
40,000 - 49,999 
50,000 and over 

Median - $24,000 

Age 55 and over 

I 2.2 1 
57.8 2 1 1 1 48.9 2 2 
14 21.9 3 7 I I 2 6 13.3 1 3 1 I 
14 21.9 2 6 3 3 12 26.7 I 5 2 2 2 
15 23.4 I 8 3 3 4 8.9 1 I 1 1 
12 18.8 2 2 1 I 6 9 20.0 1 7 I 
2 3.1 2 5 11.1 2 2 I 
23.1 I 1 48.9 I 2 I 

Median - $24,999 
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HOW MANY AUTOMOBILES DO YOU OWN? 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Dent. Cent. South llits' 

Age - under 25  

, I 79 95.2 12 30 7 4 6 20 
2 4 4.8 I 3 

Median : I 

Age 25 - 29  

I 294 84.5 21 120 45 14 39 55 
2 5315.2 4 10 3 I 6 29 

Median - I 

Age 30 - 34 

1 430 70.0 29 165 58 28 53 97 
2 178 29.0 15 61 19 10 24 49 
3 4 0.7 1 3 
4 or more 2 0.3 1 1 

Median - I 

Age 35 - 39 

I 256 62.1 27 88 40 16 40 45 
2 151 36.6 15 52 19 5 17 43 
3 4 1.0 I 2 I 
4 or more 1 0.3 I 

Median - I 

Total New Middle E.N. W.H. 
No. _IL Engl. Atl.  Cent. Cent South West 

'Age 40 - 44  

1 125 54.1 12 49 14 5 25 20 
2 98 42.4 7 34 II 4 II 31 
3 62.6 1 2 I 2 
4 or more 2 0.9 I I 

Median - I 

Age 45 - 49  

1 49 44.5 4 22 6 4 3 10 
2 53 48.2 5 18 12 4 4 10 
3 65.5 2 I 3 
4 or more 2 1.8 1 1 

Median - 2 

Age 50 - 54 

I 29 42.6 3 12 8 I I 4 
2 34 50.0 3 13 4 I 2 II 
3 4 5.9 4 
4 or more I 1 

Median - 2 

Age 55 and over 

1 23 43.4 I II 6 4 1 
2 24 45.3 3 12 3 4 2 
3 4 7.5 2 I I 
4 or more 2 3.8 I 1 

Median - 2 

WHICH TYPE OF MUSIC DO YOU PREFER? 

Total New Middle E.N. W.N. 
No. % Engl. Atl.  Cent. Cent. 

Age - Sunder 25 

Opera 9 10.5 2 5 2 
Classical 64 74.4 12 22 6 3 5 16 
Popular 33 38.4 II 5 1 4 12 
Jazz 24 27.9 5 9 I 3 6 

South West 

Age 25 - 29 

Opera 36 10.3 3 12 5 3 4 9 
Classical 260 74.3 19 101 38 7 31 64 
Popular 152 43.4 9 56 19 9 24 35 
Jazz 91 26.0 7 36 15 2 19 12 

Age 30 - 34  

Opera 69 11.2 4 32 3 5 10 15 
Classical 436 70.7 35 167 54 24 56 100 
Popular 291 47.2 17 93 40 25 46 70 
Jazz 129 20.9 9 51 16 6 14 33 

Age 35 - 39  

Opera 35 8.4 5 15 7 2 6 
Classical 314 75.3 34 117 41 16 43 63 
Popular 200 48.0 15 60 36 13 35 41 
Jazz 69 16.5 2 23 14 3 7 20 

Age 40 - 44 

Opera 
Classical 
Popular 
Jazz 

Age 45 - 49 

Opera 
Classical 
Popular 
Jazz 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent  South West 

39 17.0 4 15 1 1 10 8 
178 77.7 16 68 21 6 28 39 
120 52.4 7 42 14 7 22 28 
41 17.9 4 13 4 1 8 11 

98.3 6 1 1 1 
70 64.8 5 26 9 7 6 17 
69 63.9 5 28 15 5 3 13 
8 7.4 I 3 1 I 2 

Age 50 - 54 

Opera 16 23.5 2 9 1 1 3 
Classical 52 76.4 5 24 8 I 2 12 
Popular 31 45.6 4 10 5 I 2 9 
Jazz 8 11.8 4 1 3 

Age 55 and over 

Opera 17 32.7 8 2 5 2 
Classical 40 76.9 3 19 8 7 3 
Popular 27 51.9 3 13 6 4 1 
Jazz 5 9.6 3 2 

DO YOU ATTEND CHURCH AS OFTEN AS ONCE A MONTH? 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent. 

Age - under 25 

Yes 43 50.6 3 13 6 3 5 13 
No 42 49.4 9 19 2 2 1 9 

South West 

Age 25 - 29 

Yes 209 59.7 14 74 33 II 34 43 
No 141 40.3 10 58 16 4 II 42 

Age 30 - 34 

Yes 377 60.5 31 121 54 29 58 84 
No 246 39.5 13 112 25 10 21 65 

Age 35 - 39 

Yes 228 54.9 24 68 40 17 33 46 
No 187 45.1 19 77 22 4 25 40 

Total New Middle E.N. W.N. 
No. 1 Engl. Atl.  Cent. Cent. Smith West 

Age 40 - 44 

Yes 152 65.2 15 54 18 8 26 31 
No 81 34.8 4 33 8 3 11 22 

Age 45 49 

Yes 72 65.5 6 26 9 6 7 18 
No 38 34.5 3 16 10 2 1 6 

Age 50 54 

Yes 40 58.0 6 12 9 2 1 10 
No 2942.0 I 17 3 2 6 

Age 55 and over 

Yes 25 47.2 I 13 6 4 I 
No 2852.8 4 14 4 4 2 
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ENGINEERS...PHYSICISTS 

PLIA) opportuhities at 
Motorola in Chicago 

give yourself and your family 

all the big city advantages at a 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER 

Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories in the 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora-
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 

You'll like living in one of the beautiful 
suburbs of the playground of the mid-
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 

MILITARY 

POSITIONS OPEN 

• Radar transmitters and receivers 
• Radar circuit design 
• Antenna design 
• Electronic countermeasure systems 
• Military communications equipment 

design 
• Pulse circuit design 
• IF strip design 
• Device using kylstron, traveling wave 
tube and backward wave oscillator 
• Display and storage devices 

- 

CIVILIAN 

POSITIONS OPEN 

2-WAY RADIO COMMUNICATIONS 
• VHF & UHF Receiver • Transmitter 
design & development • Power supply 
• Systems Engineering • Selective 
Signaling • Transistor Applications • 
Crystal Engineering • Sales Engineers 
PORTABLE COMMUNICATIONS 
• Design of VHF & UHF FM Commu-
nications in portable or subminiature 
development. 
MICROWAVE FIELD ENGINEERS 

Write to: 
Mr. L. B. Wrenn Dept. C 
MOTOROLA, INC. 
4501 Augusta Blvd., Chicago 51, III. 

ALSO . . . there are excellent opportunities in 

PHOENIX, ARIZONA • RIVERSIDE, CALIFORNIA 

MOTOROLA 

Diodes 
(Continued from page 105) 

Newly developed modular line pro-
duction techniques make these di-
odes available at a price in the 
same range as good microwave 
mixer crystals. 
The exceptionally low noise per-

formance of amplifiers using the 
new diode is already in a range 
competitive in many applications 
with the solid state maser. The 
latter holds the record for abso-
lute minimum noise performance. 
The parametric amplifier does 

not require low temperatures for 
operation. It does, however, have 
two channels of amplification, 
usually called the signal and idler 
channels. These channels were 
used simultaneously to obtain the 
low noise temperatures mentioned 
above. As a further comparison, 
the best reported low noise micro-
wave tubes have noise tempera-
tures of about 300° K at 3000 Mc, 
but have the advantage of single 
channel amplification and electri-
cal tunability. 
The development of the Hughes 

diode resulted from a cooperative 
effort between the development 
laboratories and the semiconductor 
divisions of Hughes. The amplifier 
was designed and operated by Dr. 
R. C. Knechtli and R. Weglein for 
the noise measurements. It is re-
lated to the type of amplifier de-
veloped by Dr. Uenohara at the 
Bell Telephone Laboratories. 
With the noise temperatures of 

50° K and 100° K obtained at 
liquid nitrogen and room temper-
atures, respectively, the 3000 mc 
amplifier gives 30 db of amplifica-
tion with 2 Mc bandwidth or 10 
db of amplification with 25 Mc 
bandwidth. Such amplifiers would, 
of course, be useful in many appli-
cations of microwave and UHF 
receivers where greater sensitivity 
or lower receiver noise is required. 
The production models of the 

Hughes diode, designated HPA-
2800 and HPA-2810 have a nominal 
cutoff frequency of 70,000 Mc at 
maximum back bias with a nominal 
zero-bias capacitance of 2.51.y.f, it 
was disclosed. Its exceptional 
noise performance is attributed to 
its low equivalent series resistance 
at microwave frequencies. 
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Man-Machine Relationships 

a Growing Field for Operations Research 
Mathematicians, Physicists and Engineers with experience or 
strong interest in Operations Research on large-scale automated 
systems will be interested in the major expansion program at 
System Development Corporation. 

SDC's projects are concerned primarily with man-machine rela-
tionships in automated systems in a number of fields, including 
air operations. The application of new and advanced digital 
computer techniques is particularly important in optimizing 
these man-machine relationships. SDC activities constitute one 
of the largest Operations Research efforts in the history of this 
growing field. 

Senior positions are among those open. Areas of activity in-
clude: Mathematics, Systems Analysis. Forecasts, Cost Analysis, 

II OSEI 

Operational Gaming, Design Analysis, Performance Evaluation. 

Those who have professional questions or desire additional in-
formation are invited to write Dr. William Karush, Head of the 
SDC Operations Research Group. Address System Development 
Corporation, 2428 Colorado Avenue, Santa Monica, California. 

"Method for First-Stage Evaluation of Complex Man-
Machine Systems" A paper by Mr. I. M. Garfunkel and Dr. 

John E. Walsh of SDC's Operations Research Group is avail-
able upon request. Address inquiries to the authors. 

SYSTEM DEVELOPMENT CORPORATION 
Santa Monica, Ca:iforn;a 
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ENGINEERS Industry 

Why 

2 Years at 
Norden Labs 

add up 

to 4 

...in your 

Professional 

Development 

...because GROWTH is the pattern here—healthy, 
vigorous, rapid—providing unusual opportunities 
for a good man to move ahead. Norden's profes-
sional staff has increased 40% in six months. 

New long-range commitments give you acceler-
ated opportunities to learn and grow, meet new 
challenges, experience individual achievements. 

Acquisition by United Aircraft has added exten-
sive research facilities (including the most ad-
vanced computation services) to Norden's fine 
R & D labs. You also enjoy the long-term career 
benefits and growth potential of association with 
one of the country's leaders in the development 
of advanced aircraft propulsion systems. 

And the diversity of Norden's projects makes it 
easy to get the right assignment to utilize your 
skill and ingenuity. (Project range: communica-
tions, radar, infra-red, missile and aircraft guid-
ance, TV circuitry, inertial and stellar navigation, 
data handling, navigation-stabilization systems, 
bomb director systems.) 

Immediate openings at White Plains, N. Y. and Stamford, Connecticut locations 
for engineers at all levels of experience: 

TELEVISION & PASSIVE DETECTION 
• Transistor Circuit Development • 
High & Low Light Level TV Camera De-
sign • Video Information Processing • 
TV Monitors & Contact Analog Displays 
• Military Transistorized TV Systems 
(Also openings for recent EE grads) 

RADAR & COMMUNICATIONS 
Design &Development of: 
• Antennas • Microwave Systems & 
Components • Receivers • Transmitter 
Modulators • Displays • Pulse Circuitry 
(VT &Transistors) • AMTI • Data Trans-
mission • ECM 

DIGITAL 
• Digital (Senior) Design: Logical, Cir-
cuit, Magnetic Storage 

PROJECT ENGINEERING 
• Senior Engineers — Engineering Pro-
gram Mgt. 

SYSTEMS ENGINEERING 
• Synthesis, analysis & integration of 
electronic & electro-mechanical systems 

QUALITY ASSURANCE 
• Systems Reliability Analyses • Com-
ponent Reliability & Evaluation • Vibra-
tion, Shock & Environmental Test • 
Standards 

ENGINEERING DESIGN 
• Electronic Packaging 

FUTURE PROGRAMS 
• Systems Engineer (SR) — Broad crea-
tive background, ability to communi-
cate—experience in radar, TV systems 
— supervise R&D proposals • Senior 
Engineer — Cost development for R&D 
proposals. Require broad technical ex-
perience in electro-mechanical and 
electronics systems 

STABILIZATION & NAVIGATION 
• Servo Loops for gyro stabilization, 
antenna stabilization, accelerometer 
force balance, antenna scanning • Re-
peater Servos • Transistorized Inte-
grator, DC Amplifier, Servo Amplifier • 
Magnetic Amplifiers • Transistorized 
DC & AC power supplies • Gyros & Ac-
celerometers 

Descriptive Brochure Available Upon Request 

TECHNICAL EMPLOYMENT MANAGER 

NORDEN LABORATORIES 
NORDEN DIVISION —UNITED AIRCRAFT CORPORATION 
121 WESTMORELAND AVENUE • WHITE PLAINS, NEW YORK 

am interested in obtaining further information on opportunities 
at Norden Laboratories, 

NAME 

ADDRESS 

CITY   ZONE STATE 

DEGREE YEAR  

(United States Citizenship Required) 

News 

Dr. James B. Fisk, Executive Vice 
President of Bell Telephone Labs., 
has been elected President of the 
company. Bell Labs. is the research 
and development unit of the Bell 
Telephone Systems. 

Dr. Patrick Conley has been ap-
pointed Manager of the Westinghouse 
Electric Corp.'s Air Arm Div. Pre-
viously, Dr. Conley was technical 
Director on the defense products 
group headquarters staff in Washing-
ton, D. C. 

Thomas Finlay has been named 
Sales Manager of the Precision Po-
tentiometer Div. of Spectrol Elec-
tronics Corp. He was formerly Assis-
tant Sales Manager. 

R. Leary 

Raymond T. Leary, Sales Manager 
of the Distributor Div. of Cornell-
Dublier Electric Corp., has been 
elected a Vice President of the cor-
poration. 

Albert W. Brandmaier has been 
named Director of European opera-
tions for Consolidated Electrody-
namics Corp. He will represent the 
corporation in licensing and manufac-
turing negotiations between CEC and 
companies in Europe and the United 
Kingdom, and direct European mar-
keting operations and activities of 
FmbH, wholly owned German sub-
sidiary in Frankfort am Main. 

Vice Admiral Charles B. Momsen 
(Ret.) has been named as a Con-
sultant on the Staff of the Vice Pres-
ident in Charge of Engineering of 
the Bendix Aviation Corp. Adm. 
Momsen is known for his work on the 
"Momsen Lung"—a submarine escape 
device. 

Stanley N. Golembe, formerly Ex-
ecutive Vice President, has been 
elected President of Power Sources, 
Inc. 

(Continued on Page 274) 
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Raytheon Missile Projects 
jreelaiEn-n-m_ _ J 

411 *k. 

SPARROW III—the Navy's tenacious, lightning-
fast, air-to-air missile—is intended for extensive 
use by Navy fighter aircraft in fleet air defense. 
Sparrow III is a Raytheon prime contract. 

HAWK—the Army's defense against low-altitude 
attackers—carries out its destruction in the blind 
zone of conventional radars. Hawk development 
and production is under Raytheon prime contract. 

STCRET 

TARTAR—A substantial contract for vital electronic 
controls for this Navy destroyer-launched missile is 
held by Raytheon. This equipment—a tracking 
radar and associated units—enables it to "lock 
on", cling to target's path, despite evasive tactics. 

ADVANCED PROJECTS in aeronautical structures 
as well as missile guidance and control are now 
underway in Raytheon laboratories. New facilities 
are continually being added for this work. 

PRELIMINARY NEW DESIGNS of tomorrow's mis-
siles will result from the advanced work being 
done by today's missile engineers. Raytheon plays 
an Important role in this area. 

Raytheon diversification offers 

JOB STABILITY 

FOR CREATIVE  

MISSILEMEN  

Here is an opportunity to free yourself of worry about a job 
that's here today, gone tomorrow. 

Diversified assignments—only possible in a company with 
Raytheon's wide range of missile activities—means security 
not found in one- or two-project companies. You apply your 
creative energies to the many projects you work on, and they 
in turn are your "insurance" against falling into a rut. 

Individual recognition comes quickly from Raytheon's 
young, engineer-management—men who are keenly aware of 
the engineer's needs and contributions to missile progress. 

Dynamic Raytheon growth—the fruit of this management's 
progressive policies—is best illustrated by the fact that Ray-
theon is already the only electronics company with two 
prime missile contracts—Navy Sparrow III and Army Hawk. 

The next step is up to you. Why not get frank answers and 
helpful information on the type of job suited to your back-
ground and talents, its location, salary and other important 
details. Write, wire or telephone collect: The number is 
CRestview 4-7100 in Bedford, Massachusetts. Please ask 
for W. F. O'Melia. 

RAYTHEON OPPORTUNITIES NOW OPEN IN: 

WEAPONS SYSTEM ANALYSIS • CONTROL SYSTEMS 

• PACKAGING • MICROWAVE • RADAR • SPECIFI-

CATIONS • MISSILE AERODYNAMICS • WIND TUN-

NEL TESTING • AERODYNAMIC HEATING • ROCKET 

ENGINEERING • VIBRATION MEASUREMENT and 

DATA REDUCTION 

RAYTHEON MANUFACTURING COMPANY 

Missile Systems Division, Bedford, Mass. 

RAYTHEoN 
Excellence in Electronics 

A/1/5S/LE SYSTEMS 
0/VISION 
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TO HARDWARE 
See your personal efforts 

integrated into the total flight system 

with a prime contractor... 

REPUBLIC AVIATION 
It's an unnerving experience, in this era of 
systems engineering, for a man to work long 
and hard on a subsystem or component proj-
ect and then see the product of his labor 
leave the plant in a packing case on its way 
to a prime contractor for systems installa-
tion. How different is the picture at Repub-
lic Aviation! Working for this prime 
systems contractor you will have the oppor-
tunity to see the total flight system take 
shape and the satisfaction of seeing your 
personal efforts become an important part 
of it. You'll broaden your experience and 
professional interests by working with ca-
pable men from varied disciplines on ad-
vanced electronics for every type of flight 
vehicle—from guided missiles to helicopters. 

Decide NOW to join this Prime Contractor 
Gain accelerated advancement by becoming 
a ground floor participant in Republic's 
$35 million R&D program aimed at bringing 
about substantial breakthroughs in aero-
nautics and space technology. A new order 
of career progress is waiting for engineers 
and scientists at Republic Aviation. 

Investigate these electronic opportunities with Republic 

Inertial Guidance & Navigation / Digital Computer 

Development / Systems Engineering / Information Theory 

Telemetry-SSB Technique / Doppler Radar / Countermeasures 

Radome & Antenna Design / Microwave Circuitry & Components 

Receiver & Transmitter Design / Airborne Navigational Systems 

Jamming & Anti-Jamming / Miniaturization -Transistorization 

Ranging Systems / Propagation Studies 

Ground Support Equipment 

NEW YORK INTERVIEWS DURING IRE NATIONAL CONVENTION 

Plan now to visit Republic representatives 
at the Convention Hotel (March 23-26) 

Please send resume in complete confidence to: 
MR. GEORGE R. HICKMAN 

O
Engineering Employment Manager, Dept. 13 C 

eirEinFEM7 Vil,e1 TWA/ 
Farmingdale, Long Island, New York 

Industry 

News 
(Continued from page 272) 

George B. Rathmann is now Project 
Manager of the Advanced Research 
Projects Agency (ARPA) contract 
for solid propellant research at Min-
nesota Mining & Mfg. Co. 

Edward H. Michaelsen has been 
elected Vice President of Phelps 
Dodge Copper Products Corp. He 
will head up the company's inter-
national activities. 

The new corporate office, Manager 
of Electronics Requirements, The 
Martin Co., will be filled by John M. 
l'earce, former Vice President and 
General Manager of The Hoover Elec-
tronics Co. 

J. Pearce L. DeVere 

Dr. Lloyd T. DeVore, former Gen-
eral Manager of the Electronics Div., 
Stewart-Warner Corp., will serve as 
Corporate Vice President and Direc-
tor of a new Hoffman Electronics 
Corp. Div. to be known as the Hoff-
man Science Center. Temporary facil-
ities will be established in Santa 
Barbara, Calif., pending construction 
of a modern research facility in that 
area. 

Thomas L. Taggart has been ap-
pointed Vice President and Treasurer 
of the Ampex Corp. He has been the 
Treasurer for the last 5 years and 
during the first 3 years served con-
currently as Manager of the Finance 
Div. 

Dr. Allen E. Puckett, has been 
named a Vice President and Director 
of the Systems Development Labs. of 
Hughes Aircraft Co. Robert J. Shank, 
Vice President in Charge of Engi-
neering, has been appointed to the 
new position of Vice President in 
Charge of Systems Management, and 
Dr. Nathan I. Hall, Vice President 
and Director of Systems Development 
Labs. to Vice President in Charge of 
Engineering. 
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Industry 

News 

Recent appointments at Texas In-
struments Inc. include: H. J. Wisse-
mann, Assistant Vice President as 
General Manager of the Apparatus 
Div.; E. O. Vetter as an Assistant 
Vice President; and J. R. Juncker as 
Military Relations Engineer for the 
Semiconductor-Components Div. 

Dr. Mervin J. Kelly, Chairman of 
the board of Bell Telephone Labs. has 
been elected a Director of Tung-Sol 
Electric Inc. He is also a Director of 
Sandia Corp., The Prudential Insur-
ance Co. of America and Bausch and 
Lomb Optical Co. 

Joseph F. Degen has been ap-
pointed Vice President—Manufactur-
ing of Daystrom-Weston Divisions, 
Daystrom, Inc. He was formerly 
Vice President of Manufacturing for 
Weston Instruments Div. 

M. Kelly J. Degen 

Three new executive assignments 
within the Radio Corp. of America 
are: George W. Chane, Vice President, 
Finance and Management Engineer-
ing; Ernest B. Gorin, Vice President 
and Treasurer—with responsibility 
for banking and investments, trea-
sury, corporate secretary, and stock-
holder relations matters; and Howard 
L. Letts, Vice President and Con-
troller. 

Raymond W. Smith and Harold A. 
Strickland, Jr., have been elected 
Vice Presidents of the General Elec-
tric Co. Mr. Smith is General Manager 
of the Transformer Div., Pittsfield, 
Mass. Mr. Strickland is General Man-
ager of the Industrial Electronics 
Div., New York City. 

Henry F. Dever, Vice President of 
Minneapolis-Honeywell Regulator Co. 
and President of its Brown Instru-
ments Div., has been elected President 
of the 200-member Metal Manufac-
turers' Assoc. of Philadelphia. He 
previously was Treasurer. 

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 

THE 

DIVISIONS 

AIRESEARCH MANUFACTURING, LOS ANGELES • AIRESEARCH MANUFACTURING, PHOENIX 

AIRESEARCH INDUSTRIAL • AERO ENGINEERING 

AIRSUPPLY • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 

•Nir 
GAR R ETV 

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 tliermo 
expansion are important. 

• PROPOSAL AND OUALTEST 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 

COR POOR Arid:JIM 

9851 SO. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
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News of Reps 

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. 

DURING THE I.R.E. SHOW, members of our technical 
staff will be available for interviews. 

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 

'&IVIELPAR Incorporated 
A Subsidiary of Westinghouse Air Brake Company 

3007 Arlington Boulevard, Falls Church, Virginia 
10 miles from Washington, D. C. 

REPS WANTED 

Manufacturer, TWT solenoids, cur-
rent regulated power supplies, actu-
ating solenoids, custom r-f and i-f 
chokes, transformers and coils, seeks 
representative for the Buffalo-Roches-
ter area, the Chicagoland area, Texas, 
and the Pacific Northwest. (Box R3-1, 
Editor, Electronic Industries.) 

A manufacturer of cooling equip-
ment is looking for reps to cover 
Western Wisconsin and Minnesota. 
Method of manufacturing can be seen 
at booth 3825, IRE show. Contact 
Ben Eckenhoff, McLean Engineering 
Co., Princeton, N. J. 

Laboratory for Electronics, Inc. has 
appointed 3 new sales reps for their 
Microwave Instruments and Com-
ponents. They are: William F. Hem-
minger Co. for Florida; Harold M. 
Hassmann for the Gentile, Wright-
Patterson Air Force areas; and J. Y. 
Schoonmaker Co. for Oklahoma, Ar-
kansas, Louisiana and Texas, except 
El Paso. 

PIC Design Corp., has 3 new sales 
reps, and 1 new sales export company. 
They are: Frank Tye Sales, Illinois; 
Forristal-Young Sales Co., Missouri, 
Iowa, Nebraska, Kansas; C. D. Dan-
iels Co., Oklahoma; and Teletech In-
ternational Corp., all foreign sales. 

Samuel K. MacDonald, Inc., Phila-
delphia, Pa., has been appointed sales 
rep for Columbus Electronics Corp., 
Yonkers, N. Y. in Southern New 
Jersey, Pennsylvania, Delaware, 
Maryland, Virginia, West Virginia 
and Washington, D. C. 

Schaevitz Engineering has ap-
pointed 3 new sales reps: Testco, Se-
attle, Wash., will represent the com-
pany in Washington, Oregon, Idaho 
and Montana. Ensco, Kansas City, 
will handle the Missouri, Kansas, 
Iowa and Nebraska areas. Southwest 
Electronic Industries, Dallas, Tex., 
will cover Texas, except El Paso, and 
Oklahoma, Arkansas and Louisiana. 

Five new sales reps are now with 
Formica Corp., Cincinnati. They are: 
Shelton F. Jones, New York; C. Leo 
Masuret, Milwaukee office; Thomas K. 
O'Brien, Jr., Chicago; Doane T. Pick-
ering Jr., Minneapolis; and Kenneth 
W. Thomas, Cincinnati office. 

The Tompkins Co. has been ap-
pointed rep in the Mountain States 
and most of the Central states by The 
Barden Corp. 

(Continued on Page 278) 
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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. 

• 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 and 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, OHIO 

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. C. Ross, Professional 
Personnel Section E, The Na-
tional Cash Register Company, 
Dayton 9, Ohio. 

A CESSING 

ING MACHINES • CASH REGISTERS 

ACCOUNTING MACHINES • NCR PAPER 
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MOTOROLA in PHOENIX . . 

it's YOUR PROJECT all the way through 

Ideas are the life-blood of an operation devoted exclusively 

to diversified electronics research, development and produc-

fion. So it's logical, we think, for the project engineer to see 

his idea to completion ... from design through construction 
through field testing (and sometimes, alas, back to the draw-

ing board). The effectiveness of this project approach is 
illustrated by our achievements in military and industrial 

electronics. If you generate sound ideas and would like the 
opportunity to follow through on them.. . and if you like the 
idea of living beneath bright, sunny skies the year around. 

write to Mr. Kel Rowan, Department E3. 

MOTOROLA 

Western Military Electronics Confer 

OPPORTUNITIES 

8201 E. McDowell Rd. Phoenix, Arizona 

Electronic Engineers, Mechanical Engineers, Physicists—SYSTEM ANALYSIS, DESIGN 

AND TEST— Radar • Missile Guidance • Navigation • Combat Surveillance • 

Communications • Field Engineering • Data Processing and Display — CIRCUIT 

DESIGN, DEVELOPMENT AND PACKAGING—Microwave • Pulse and Video • 

Antenna • Transistor • R-F and I-F • Servos • Digital and Analog 

TECHNICAL WRITERS AND ILLUSTRATORS, QUALITY CONTROL ENGINEERS, RELI-

ABILITY ENGINEERS 
Motorola also offers opportunities at Riverside, California and Chicago, Illinois 

News of Reps 
(Continued from Page 276) 

Thomas E. Neal is now General 
Sales Rep for Engelhard Industries, 
Inc. in Florida, Alabama, Georgia, 
and South Carolina. The Mosher & 
Peyser Co. is now New England Sales 
Rep for Columbus Electronics Corp. 
and O. F. Masin Co. is now the New 
York area sales rep. 

McLean Engineering Laboratories 
has named Engineering Services Co. 
as rep in the Kansas City, St. Louis 
area for their line of packaged cool-
ing equipment. 

New reps for the Newport An-
tenna Div., Cornell-Dubilier Electric 
Corp. are: Album-Orren Sales Co., 
Appel-Cornwell and Assoc., Brown-
Sachs & Co., Warren Katz & Assoc., 
Sidney Lemberger & Son, J. L. Leven-
berg & Assoc., McClintock Sales Co., 
Inc., Jack Rosen, A. Walt Runglin Co., 
and L. W. Erlichman Co. 

he Daven Co. has appointed 
Norman W. Kathrinus & Co. as its 
rep in Missouri, Southern Illinois and 
Kansas. 

Ridgway Engineering, Inc. has 
been appointed sales rep for Baird-
Atomic, Inc., in Indiana, Illinois, Wis-
consin, Western Kentucky and East-
ern Iowa. 

Radiation Counter Labs, Inc. has 
appointed the Hyde Electronics Co. 
as rep in Montana, Wyoming, Idaho, 
Colorado, Utah, New Mexico, Western 
Kansas, and El Paso, Tex. 

Penta Laboratories, Inc., Santa 
Barbara, Calif. has appointed Cart-
wright & Bean as sales reps in the 
Southeastern United States, and J. L. 
Peirce Co. as reps in Michigan. 

Instrument Development Labs., 
Inc., has appointed John A. Moots & 
Assoc. rep in the greater Dayton, 
Ohio, area. 

Air Equipment Sales Co. will now 
handle Southwestern operations of the 
Singer Military Products Div. Terri-
tory includes Texas, Oklahoma, Ar-
kansas, Louisiana, Kansas, and Kan-
sas City, Mo. 

Lawrence C. Freeman & Assoc. is 
now rep for General Communication 
Co. and Railway Communications, Inc. 
in New York City, Long Island, and 
New Jersey. 

Robert B. Stahlhut, St. Louis., has 
been appointed rep for Price Electric 
Corp. for the St. Louis, Kansas City, 
and Wichita areas. 
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Neely Enterprises' annual sales conference brings together Field Engineers and Staff from 
8 offices. Norman B. Neely, President, in front row, left of center. To his left is R. L. Boniface, 
V.P. Er Gen. Mgr. To his right are: R. L. Morgan, V.P., Engeg, and R. H. Brunner, Sales Mgr. 

Electrical Specialty Co., San Fran-
cisco is now rep in 11 western states 
for the Resistance-Wire Div. of C. O. 
Jelliff Mfg. Corp. 

Aerol Assoc. is now sales rep in 13 
western and southwestern states for 
electronic connector manufacturer, H. 
H. Maggie, Inc. 

wissignie' 

ENGINEERS •-•••''' 

E. W. Humphreys is now West 
Coast rep for the `Texilene' line of 
electrical wire and cable fillers of 
E. W. Twitchell, Inc. 

Ferrotran Electroncis Co., Inc., has 
appointed Featherstone & Salisbury 
Co. rep for Northern California and 
Northern Nevada. 

SYLVANIA penetrates important 
new areas which will keep, 

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, transistor, 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 

V SYLVANIA e 
SYLVANIA ELECTRIC PRODUCTS INC. 

100 Sylvan Road • Woburn, Massachusetts 

ENGINEERS/EE/ME/AE 

_ FOCAL POINT 
FOR 

CAREERS IN 
SYSTEMS 

ENGINEERING 
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: 

DYNA-SOAR 

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. 3D. I 

DSD  

DEFENSE SYSTEMS DEPARTMENT 

GENERAL ELECTRIC 
300 South Geddes Street 
Syracuse, New York 
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INTERNATIONAL RECTIFIER CORPORATION 

Advanced Ceramic Design of 25 Amp Silicon Diode Increases Reliability 
Localizing Internal Expansion Under Shock Loads of Temperature By 

Germanium Rectifiers 
Reduce Lost Power Costs 

as Much as 45.5%! 
Four years of field experience has 

yielded indisputable facts to indicate 
that germanium is the best rectifier for 
high-current low-voltage equipment. 
Of the semiconductors available, 

germanium exhibits the lowest voltage 
drop. This factor alone can mean real 
power savings to equipment users. For 
example, a 10,000 ampere germanium 
power supply operating ten hours a 
day, six days a week will save 912 
KWH per week over a silicon unit of 
the same rating . . . a savings in power 
dollars amounting to $948.48 per year! 
These figures are based on an average 
cost of $.02 per KWH. The user who 
pays more for power will save more! 

Pictured here is the International Rec-
tifier 500 Ampere Germanium Junction 
featuring efficiency to 98.9% . . . the 
most efficient rectifier available for 
plating and other electrochemical ap-
plications from 1,000 to 200,000 amps. 
Write for Bulletin GPR-28 or . . . 

Circle 3 on Inquiry Card, page 123 

Technical Article Available: 

Elimination of Surge Voltage 
Breakdowns of Semiconductor 

Diodes in Rectifier Units. 

Write on your letterhead. 

FOR 52 ,27 n 

Here is the 25 to 45 amp silicon rec-
tifier series that really has the "give" 
it takes to operate with long-term de-
pendability in the toughest industrial 
applications. Capable of operation in 
temperatures to 200°C, they feature a 
mechanical ruggedness that sets new 
standards of resistance to shock and 
strain. 
Now in full production at Interna-

tional Rectifier Corporation, these di-
odes are the result of a completely new 
process in silicon rectifier manufacture. 
The package itself is extremely rigid 

externally, but highly flexible inter-
nally. Radial and axial stresses crossing 
the unit are taken up by adjoining 
membranes to permit localized expan-
sion under shock loads of temperature. 
At the same time, the unique case con-
struction forms a hard shell over the 
rectifier junction, protecting it from vir-
tually every type of mechanical strain. 
The adaptability of this new device 

to de power supplies for high tempera-
ture operation make this a major step 
forward in semiconductor manufacture 
that can increase the life and perform-
ance of your equipment. 

For immediate attention to your ap-
plication requirements, contact the fac-

Rating: 30 to 500 volts Ply • 25 to 45 Amps. 

tory or our nearest sales office. Bulletin 
SR-304-A, describing these diodes in 
technical detail is now available. 

Circle 4 on Inquiry Card, page 123 

Assembling Your Own Silicon Stacks? 
Write on letterhead for technical article 
"Mounting Methods and Cooling Con-
siderations—Silicon Stud Mounted Di-
odes." Ask for Rectifier News — RN858. 

New Developments Broaden the Application 

Range of the Toughest of Rectifiers ... Selenium! 

Engineers who really know will tell 
you that the selenium stack is a veri-
table "brute for punishment!" Over the 
years it has proven to be the most de-
pendable and versatile rectifier for the 
greatest number of power applications. 
Progressive developments at Interna-
tional Rectifier have resulted in cell 
types with distinct advantages to equip-
ment where selenium has consistently 
proven best and have also opened new 
areas of application where it will excel. 

52 VOLT CELLS reduce stack size 50% 
as compared to standard cells, and by 
reducing the number of cells, reduces 
forward resistance by 50%, making im-
provements in the regulation of power 
supply voltage possible. 

HIGH CURRENT CELLS now deliver twice 
the rectified de output per sq. in. than 
do the standard cells . . . again reduc-
ing stack size by 50%. High inverse 
voltage ratings and low forward drop 
are additional advantages. 

Only International Stacks ha \ ( the 
three features that add up to dependa-
bility: Fine Grain Selenium Layer, 
Platelok Construction and the Patented 
Bellows Spring. 

If you design battery chargers, arc 
welders or mag amp equipment, look 
into these advancements. Write direct 
for Bulletins SR-152 and SR-160 or, 
if you prefer . . . 

Circle 5 on Inquiry Card, page 123 

" BOVE, SEND REQUEST ON YOUR COMPANY'S LETTERHEAD 

EXECUTIVE OPIUM SEGUNDO, CALIFORNIA • PHONE OREGON 8-6281 • CABLE RECTUSA 

BRANCH OFFICES: NEW YORK: 132 EAST 70TH ST.,...TRAFALGAR 9-3330 • CHICAGO: 205 W. WACKER DR.....FRANKLIN 2-3888 • NEW ENGLAND: 7 DUNSTER ST.. CAMBRIDGE. MASS.. 

...UNISERSITY 4-6520 • PENNSYLVANIA: SUBURBAN SQUARE BUILDING. ARDMORE. PENNA MIDWAY 9-428 • MICHIGAN: 1799 COOLIDGE HIGHWAY. BERKLEY. MICH LINCOLN 8 1144 

WORLD'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS • SELENIUM • GERMANIUM • SILICON 
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AIR-MARINE MOTORS, INC.   186 
Malcolm W. McClellan Adv. 

ALFORD MANUFACTURING COMPANY   244 
Engineered advertising 

ALLIED CHEMICAL CORP., GENERAL 
CHEMICAL DIV.   43 
Koster Hilton Chesley Clifford & Atherton, 

AWE() RADIO CORP.   226 
George Brodsky, Adv. Inc. 

AMPEREX ELECTRONIC CORP.   232 
Sam Groden, Inc. 

AMERICAN ELECTRICAL HEATER COMPANY 178 
Haig Bayleran Assoc. 

AMERICAN SUPER-TEMPERATURE WIRES, 
INC.   140 
Paul M. Healy, Adv. Agency 

AMERICAN TIME PRODUCTS, INC.   28 
H. M. Alexander & Assoc. 

AMPERITE CO., INC.   245 
H. J. Gold Co. 

AMP INCORPORATED   65 
M. Russell Berger, Inc. 

AMPHENOL-BORG ELECTRONICS CORP. 
BORG EQUIPMENT DIVISION  202, 203 
E. R. Hollingsworth & Assoc. 

ANDREW CORPORATION   208 
Frank C. Nahser, Inc. 

ARMCO STEEL CORPORATION   129 
N. W. Ayer & Son, Inc. 

ARNOLD ENGINEERING COMPANY, THE 141 
W. S. Walker Adv. Inc. 

ARNOLD MAGNETICS CORP.   218 
Balsam Adv. Inc. 

ARNOUX CORPORATION   239 
Kay-Christopher Adv. 

ARTOS ENGINEERING COMPANY   192 
Cramer-Krasselt Co., The 

ASSOCIATED RESEARCH, INC.   246 
John Meck & Staff 

AUDIO DEVELOPMENT COMPANY   206 
Stevenson & Associates 

AUDIO DEVICES, INC.   180 
Marsteller, Rickard, Bebhardt and Reed, Inc. 

AXEL ELECTRONICS   246 
Richard & Gunther, Inc. 

BALLANTINE LABORATORIES, INC.   72 
Frederick Smith Adv. Agency 

BARKER & WILLIAMSON, INC.   228 
Babcock, Romer, Carberry & Murray, 

Inc. 
BECKMAN INSTRUMENTS, INC. BERKELEY 
DIV.   31 
Charles Bowes Adv., Inc. 

BELL TELEPHONE LABORATORIES   59 
N. W. Ayer & Son, Inc. 

BOEHME, INC., H. 0.   224 
Battista, Adv. 

BOGART MANUFACTURING CORP.   127 
Richard & Gunther, Inc. 

BOURNS LABORATORIES, INC.   67 
Allen, Dorsey & Hatfield, Inc. 

BRUSH INSTRUMENTS DIVISION OF 
CLEVITE CORP.   70 
Duffy, McClure & Wilder, Inc. 

BUD RADIO, INC.   223 
Allied Advertising Agency, Inc. 

BURNELL & CO., INC.   217 
Mohr & Eicoff, Inc. 

BURROUGHS CORPORATION   201 
Conti Adv., Inc. 

BUSSMANN MFG. DIVISION, McGRAW-
EDISON CO.   136 

CBS-HYTRON SEMICONDUCTOR OPERA-
TIONS, A DIV OF COLUMBIA BROAD-
CASTING SYSTEM   149 
Bennett & Northrop, Inc. 

CENTURY LIGHTING, INC.  011' 
Kenneth L. Curtis, Adv. 

CINCH MANUFACTURING COMPANY . 115 
D. T. Campbell & Assoc. 

CINCINNATI SUB-ZERO PRODUCTS  227 
Eli Cohan Adv., Agency 

CLEVELAND CONTAINER CO., THE   50 
Nesbitt Service Company 

CLEVITE TRANSISTOR PRODUCTS DIVISION 
OF CLEVITE CORPORATION   160 
Chambers Wiswell Shattuck Clifford & 
McMillan, Inc. 

COLUMBIAN CARBON COMPANY   243 
Donahue & Coe, Inc. 

COMMUNICATIONS ACCESSORIES COM-
e. PANY   118 

Carl Lawson Adv. Co. 
COMPUTER INSTRUMENTS CORP.   30 
CONNECTICUT HARD RUBBER CO.   62 
Troland, Inc. 

CONRAC, INC.  020* 
Leech Adv. Co. 

CONSOLIDATED ELECTRODYNAMICS CORP. 
ANALYTICAL & CONTROL INST. DIV. . . 47 
Hixson & Jorgensen, Inc. 

CURTISS-WRIGHT CORP.   222 
Burke Dowling Adams, Inc. 

CUTLER-HAMMER, INC.   210 
Kirkgosser-Drew, Adv. 

DALE PRODUCTS, INC.   184, 185 
Ayres, Swanson and Associates, Inc. 

DAKOTA ENGINEERING, INC. 
Allen, Dorsey & Hatfield, Inc. 

DELCO RADIO, DIV. OF GENERAL MOTORS 172 
Campbell-Ewald Company 

DEUTSCH COMPANY, THE 
Charles Bowes Advertising, Inc. 

DIMCO-GRAY CO.   210 
Weber, Geiger & Kalat, Inc. 

DU MONT LABORATORIES, INC., ALLEN B  
INDUSTRIAL TUBE SALES   128 
Lescarboura Advertising, Inc. 

EASTERN PRECISION RESISTOR CORP.   26 
ELECTRONIC INSTRUMENT CO., INC. 
(EICO)   235 
Zam & Kirshner, Inc. Adv. 

EITEL-McCULLOUGH, INC.   132 
Cunningham & Walsh Inc. 

ELECTRA MANUFACTURING CO.   52 
Valentine-Radford Adv. 

ELECTRO-MEASUREMENTS, INC.   183 
ELECTROSNAP CORPORATION, SWITCH 
DIV.   
Stoetzel & Associates Inc. 

ESC CORPORATION   61 
Keyes, Martin & Company 

FAIRCHILD SEMICONDUCTOR CORP.   168 
Boland Associates 

FANSTEEL METALLURGICAL CORP.  68, 69 
Symonds, MacKenzie & Company 

FILM CAPACITORS, INC.   235 
Pike & Becker Inc. 

FLUKE MANUFACTURING CO., JOHN   229 
David W. Evans & Associates 

FORMICA CORP. A SUBSIDIARY OF 
AMERICAN CYANAMID   57 
Perry-Brown, Inc. 

FUSITE CORPORATION, THE   58 
Perry-Brown, Inc. 

GARRETT CORPORATION, THE   275 
J. Walter Thompson Company 

GATES RADIO COMPANY   08* 
Halbach, Adv. 

GENERAL ELECTRIC CO. POWER TUBE 
DEPT.  16, 17 
Maxon, Inc. 

GENERAL ELECTRIC CO. RECEIVING TUBE 
DEPT.   211 
Maxon, Inc. 

GENERAL ELECTRIC CO. DEFENSE SYSTEMS 
Dept.   279 
Deutsch & Shea, Inc. 

GENERAL ELECTRIC CO. HEAVY MILITARY 
ELECTRONICS DEPT.   250 
Deutsch & Shea, Inc. 

GENERAL INSTRUMENT CORPORATION 
SEMICONDUCTOR DIV.  44, 45 
Walter J. Zimmerman Assoc., Inc. 

GENERAL TRANSISTOR CORPORATION.170, 171 
Conti Adv., Inc. 

GERTSCH PRODUCTS, INC.  218, 219 
GRAPHIC SYSTEMS   246 

Diener & Dorskind, Inc. 
G-V CONTROLS INC.  Cover 3 

Keyes, Martin & Company 

HOFFMAN ELECTRONICS CORPORATION, 
SEMICONDUCTOR DIV.   27 
Sander Rodkin Adv. Agency, Ltd. 

HOUSTON FEARLESS CORPORATION   09e 
Taggart & Young, Inc. 

HOWARD INDUSTRIES, INC.   227 
Gourfain-Loeff Inc. 

HUGHES AIRCRAFT COMPANY 
II, 12, 13, 14, 258, 259 

Foote, Cone & Belding 
HUGHEY & PHILLIPS, INC.   243 
Jack Packard Adv. 

  245 

  130 

53 

INDIANA STEEL PRODUCTS CO., THE  215 
Bert S. Gittins Advertising, Inc. 

INTERNATIONAL RECTIFIER CORP.   280 
Compton Advertising, Inc. 

INDUSTRIAL TEST EQUIPMENT CO.   240 
Mac Berman, Adv. 

INTERNATIONAL ELECTRONIC RESEARCH 
CORP.   194 
Jaycroft Co., Adv. 

INTERNATIONAL RESISTANCE CO.   64 
Arndt-Preston-Chapin-Lamb & Keen, Inc. 

INSTITUTE OF RADIO ENGINEERS, THE 25 
Raymond Schoonover, Adv. 

I-T-E CIRCUIT BREAKER COMPANY   189 
Gray & Rogers, Adv. 

ITT COMPONENTS DIVISION, INTERNA-
TIONAL TELEPHONE & TELEGRAPH COR-
PORATION  220, 221 
Conti Adv. Inc. 

JENNINGS RADIO MANUFACTURING 
CORP.   196 
L. H. Waldron Adv. 

JFD ELECTRONICS CORP.   24 
Delphi Advertising, Inc. 

JOHNSON CO., E. F.   138 
Firestone, Goodman Adv. Agency 

JONES DIVISION, HOWARD 8., CINCH 
MFG. CORP.   223 
Symonds, MacKenzie & Company, Inc. 

For product information, use inquiry cord on page 123 

KAHLE ENGINEERING CO. 
Kelly Nason, Inc. 

KAY ELECTRIC COMPANY 
Josephson, Cuffari & Company 

KEARFOTT COMPANY, INC.   
The McCarty Company 

KELVIN ELECTRIC CO.   
M. Dorsey and Associates, Adv. 

KEMET COMPANY DIVISION OF UNION 
CARBIDE CORPORATION   
William Esty Company, Inc  

KESTER SOLDER CO. 
Paul J. Steffen Company 

KEYSTONE CARBON CO.   
Downing Industrial Adv. Inc  

KLEIN & SONS, MATHIAS 
The Buches Company 

KLEINSCHMIDT, DIVISION OF SMITH-
CORONA MARCHANT INC. ...... 
Alex T. Franz, Inc. 

LEPEL HIGH FREQUENCY LABORATORIES, 
INC. 
Apex Graphic Co., Inc. 

LERCO ELECTRONICS, INC. 
Bill West Adv. 

LINK AVIATION, INC. 
Gaynor & Ducos, Inc. 

LITTON INDUSTRIES, ELECTRON TUBE DIV. 20 
Calkins & Holden, Inc. 

LOCKHEED, MISSILES & SPACE DIV. 264, 265 
Hal Stebbins, Inc. 

LOCKHEED, THE CALIFORNIA DIVISION OF 
LOCKHEED AIRCRAFT CORP   
Hal Stebbins, Inc. 

McDONNELL AIRCRAFT   
Diener & Dorskind, Inc. 

MAGNAVOX CO., THE, GOVT. & 
INDUSTRIAL DIV.   
Rothbardt & Haas Adv., Inc. 

MAGNETICS, INC.   
Lando Advertising Agency 

MARCONI INSTRUMENTS   
Williams Advertising Service Corp  

MELPAR, INC.   
M. Belmont Ver Standig, Inc. 

MERCK & CO., INC., ELECTRONIC 
CHEMICALS   
Charles W. Hoyt Company, Inc. 

METHODE MFG. CORP.   
Sander Rodkin Adv. Agency, Ltd. 

MICA IMPORTERS ASSOCIATION, INC.. 138' 
Richard & Gunther, Inc. 

MICRO SWITCH, DIV. OF HONEYWELL. 48 
Reincke, Meyer & Finn, Inc. 

MICROTRAN COMPANY, INC.   224 
Richard & Gunther, Inc. 

MILLER COMPANY, J. W.   226 
Balsam Advertising, Inc. 

MINNESOTA MINING AND MANUFACTUR-
ING CO., MINCOM DIVISION   139 
Reach, McClinton & Co. 

MINNESOTA MINING AND MANUFACTUR-
ING CO.   32 
Batten, Barton, Durstine & Osborn, Inc. 

MISSILES & SPACE SYSTEMS—DIVISION OF 
UNITED AIRCRAFT CORP.   253 
Chambers, Wiswell Shattuck, Clifford & 
McMillan, Inc. 

MOTOROLA, INC., RECRUITMENT 
Kolb & Abraham, Inc. 

MOTOROLA, SEMICONDUCTORS 
Advertising Associates 

MOTOROLA, INC., WESTERN MILITARY 
ELECTRONICS CENTER 
Jennings & Thompson Ad., [cc. 

NATIONAL CASH REGISTER CO.   277 
McCann-Erickson, Inc. 

NEMS-CLARKE COMPANY   195 
John E. Waterfield Adv., Inc. 

NON LINEAR SYSTEMS, INC.   237 
Barnes Chase Co. 

NORDEN LABORATORIES   272 
Deutsch & Shea, Inc. 

NORTH ATLANTIC INDUSTRIES, INC. 238 
Adrian E. Clark, Jr. Inc. 

NOTHELFER WINDING LABORATORIES, 
INC.   
Williams Advertising Service Corp. 

ONAN & SONS, INC., D. W.  021. 
Graves & Associates, Inc. 
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PACIFIC SEMICONDUCTORS, INC.  33-40 
Hixson & Jorgensen, Inc. 

PANORAMIC RADIO PRODUCTS, INC  181 
Harold Marshall Advertising Co., Inc. 

PHILCO CORP., LANSDALE TUBE DIV... .18, 146 
Maxwell Associates, Inc. 

PIONEER CENTRAL DIV. BENDIX AVIATION 
CORP.   202 
MacManus, John & Adams, Inc. 

POLARAD ELECTRONICS CORPORATION 175-176 
Howard A. Harkavy, Inc. 

POLYTECHNIC RESEARCH & DEVELOPMENT 
CO., INC.   122 
Smith, Winters, Mobuchi, Inc. 

(Continued on page 282) 
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(Continued from page 2 8 1) 
POTTER INSTRUMENT COMPANY, INC  
Malcolm W. McClellan, Adv, 

PRICE ELECTRIC CORPORATION   199 
H. W. Buddemeier Company, Inc. 

PYRAMID ELECTRIC CO.   190 
Burton Browne Advertising 

RADIO CORPORATION OF AMERICA, 
BROADCAST AND TELEVISION EQUIP-
MENT   012,* 013* 
Al Paul Lefton Company 

RADIO CORPORATION OF AMERICA, 
ELECTRON TUBE DIVISION  022,* 177 
Al Paul Lefton Company 

RADIO CORPORATION OF AMERICA, 
SEMICONDUCTOR AND MATERIALS DIV. 

Cover 4 
Al Paul Lefton Company 

RADIO MATERIALS COMPANY  Cover 2 
Turner Advertising Agency 

RADIO RECEPTOR COMPANY, INC. ....... 233 
Walter J. Zimmerman Associ ates, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
COMMERCIAL EQUIPMENT DIV.  014* 
Donahue & Coe, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
MICROWAVE & POWER TUBES DIV.  72-73 
Donahue & Coe, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
MISSILE SYSTEMS DIV.   273 
Donahue & Coe, Inc. 

RAYTHEON MANUFACTURING COMPANY, 
SEMICONDUCTOR DIVISION   144 
Walter B. Snow and Staff, Inc. 

RED BANK DIV., BENDIX AVIATION CORP. 163 
MacManus, John & Adams, Inc. 

REPUBLIC AVIATION   274 
Deutsch & Shea, Inc. 

REVERE CORPORATION OF AMERICA   198 
W. L. Towne Advertising 

RHEEM MANUFACTURING COMPANY, DE-
FENSE AND TECHNICAL PRODUCTS DIV. 121 
Getz and Sandborg, Inc. 

ROHN MANUFACTURING CO.  018* 
Jackson, Hoerr, Peterson & Hall, Inc. 

SANGAMO ELECTRIC COMPANY   213 
Arthur R. Mogge, Inc. 

SARKES TARZIAN, INC., RECTIFIER DIV  179 
Argyle Wampler Adv. 

SCALA RADIO COMPANY   245 
Bonfield Associates, Inc. 

SCINTILLA DIVISION, BENDIX AVIATION 
CORP.   
MacManus, John & Adams, Inc. 

SENSITIVE RESEARCH INSTRUMENT CORP... 46 
SERVO CORPORATION OF AMERICA   209 
Smith, Winters Mabuchi, Inc. 

SHIELDING, INC.   56 
Conti Advertising, Inc. 

SHOCKLEY TRANSISTOR CORPORATION, A 
SUBSIDIARY OF BECKMAN INSTRUMENTS, 
INC.   164 
Charles Bowes Advertising, Inc. 

SIERRA ELECTRONIC CORPORATION. .023, 024* 
L. C. Cole Company, Inc. 

SPECTROL ELECTRONICS CORPORATION  191 
Bonfield Associates, Inc. 

SPERRY MICROWAVE ELECTRONICS CO., 
DIV. OF SPERRY RAND CORP. 63, 71 
Reach, McClinton & Co. 

SPERRY SEMICONDUCTOR DIV., SPERRY 
RAND CORPORATION   51 
Reach, McClinton & Co. 

SPRAGUE ELECTRIC COMPANY 
Stuart Sande Adv. 

STAINLESS, INC.  017* 
Marvin Gaskill 

STANDARD ELECTRONICS, RADIO ENGI-
NEERING LABORATORIES, INC.  06,* or 
Ted Gravenson, Inc. 

STANPAT CO.   247 
Richard & Gunther 

STATHAM INSTRUMENTS, INC.   235 
Getz and Sandborg, Inc. 

SYLVANIA ELECTRIC PRODUCTS, INC. 
158, 230, 231 

J. Walter Thompson Company 
SYLVANIA SEMICONDUCTOR DIVISION  279 

Deutsch & Shea, Inc. 
SYNTRONIC INSTRUMENTS, INC.   234 

Burton Browne Adv. 
SYSTEM DEVELOPMENT CORPORATION   271 
Stromberger, LaVene, McKenzie Adv. 
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TAB   239 
Charles H. Rogers Associates, Inc. 

TAMAR ELECTRONICS, INC.   223 
The Art Studio 

TECHNICAL APPLIANCE CORP.   229 
Lescarboura Adv., Inc. 

TELECHROME MANUFACTURING CORP  197 
The Powerad Co. 

TELERAD MANUFACTURING CORP.   240 
Beckert and Bradley, Inc. 

TENSOLITE INSULATED WIRE CO., INC  207 
Sanger-Funnell, Inc. 

TEXAS INSTRUMENTS INCORPORATED 150, 151 
Don L. Baxter, Inc. 

TRIAD TRANSFORMER CORP., A SUBSIDI-
ARY OF LITTON INDUSTRIES   54 
Calkins & Holden, Inc. 

TRIPLETT ELECTRICAL INSTRUMENT CO  49 
Burton Browne Adv. 

TUNG-SOL ELECTRIC, INC.   153 
E. M. Freystadt Associates, Inc. 

UNITED TRANSFORMER CORPORATION . 193 
Shoppe-Wil kes, I nc. 

U. S. COMPONENTS, INC. 142 
Richard & Gunther, Inc. 

U. S. SEMICONDUCTOR PRODUCTS, INC. 
204, 205 

Gordon H. Dibble Company 

VECTOR ELECTRONIC COMPANY   219 
M. Dorsey and Associates Adv. 

VICTOREEN INSTRUMENT COMPANY, THE 188 
Palm & Patterson, Inc. 

WATERS MANUFACTURING, INC.   187 
Chambers, Wiswell, Shattuck, Clifford 
McMillan, Inc. 

WAVEFORMS, INC.   238 
Harold Marshall Adv. Co., Inc. 

WELLER ELECTRIC CORP.   200 
Arndt-Preston-Chapin-Lamb & Keen, Inc. 

WESTINGHOUSE ELECTRIC CORP., SEMI-
CONDUCTOR DEPT.   157 
McCann-Erickson, Inc. 

In Operations Edition only. 
While every precaution is taken to insure accu-
racy, we cannot guarantee against the possibility 
of an occasional change or omission in the 
preparation of this index. 

For product information, use inquiry cord on page 123 

the strongest link 
in your 1959 selling program will be... 

ELECTRONIC INDUSTRIES' 

JUNE DIRECTORY AND ALL-REFERENCE ISSUE 
LOOK AT IT THIS WAY. The comparisons a buyer makes 

when he goes to the catalog ads in his product directory are 
often decisive. They can make or break all your previous sell-
ing efforts. 

In 1959 one directory will go into the hands of more potential 
buyers in the electronic manufacturing market than any other. 
That is ELECTRONIC INDUSTRIES' JUNE DIRECTORY. 

It has by far the largest O.E.M. circulation. And it has more 
subscribers in the United States than any commercially pub-
lished directory in its field. 
During the 12 months starting June 1959, a catalog-type ad 

in the ELECTRONIC INDUSTRIES' directory could again and 
again be the pay-off point for interest you have stimulated by 
direct mail, sales calls, publicity, and regular advertising. 

So Plan Now FOR A SPREAD, AN INSERT, OR MULTIPLE 
PAGES IN ELECTRONIC INDUSTRIES' JUNE DIRECTORY 

AND ALL-REFERENCE ISSUE 

• The only electronic industry directory combined with a major 
compilation of engineers' reference data. 
• The most complete product guide in its field, listing the manu-
facturers of over 2,600 different classes of electronic products. 
• Easiest-to-use product break-downs, based on the Electronic 
Industries Classification. (EIC code.) 
• More than 100 pages of year-round technical reference data. 

CLOSING DATE FOR INSERTION ORDERS AND PLATES—MAY 1st 1959 

ELECTRONIC 
INDUSTRIES 

A Chilton Publication Chestnut & 56th Sts., Philadelphia 39, Pa. SHerwood 8-2000 
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RED LINE 

Dependability and long life 

reviously available 

only in high-cost relays... 

low-cost thermal 
timing relays 

te sound design, sturdy construction and reliable operation long 

;sociated with G-V Hermetically Sealed Thermal Relays is available 

a low-cost form, fully qualified for industrial control . . . light 

inexpensive enough for electronic and communications circuits. 

slays of 2 seconds to 3 minutes • Energizing voltages - 6.3 to 230 

or DC. 

RUGGED STAINLESS STEEL MECHANISM 

Relay mechanism is of stainless steel, differential expansion type, 

used in all G-V Thermal Relays. All parts are welded into a single 

integral structure. 

SHATTERPROOF—NO GLASS 

No glass is used in mechanism, encasing shell, or base. This 

avoids the danger of cracking or breakage in handling and use 

STEEL ENCASED HEATERS 
Heating elements are conservatively designed, wound with Ni-

chrome wire on mica and encased in stainless steel, insuring long 

heater life even when energized continuously. 

DUST TIGHT ENCLOSURE 

A dust tight metal shell completely enclosing the relay mechanism 

and contacts, crimped tightly to the base, provides complete 

- protection for the structure. 

TAMPER PROOF 

Time delay intervals are preset at the factory. Thus changes of 

delay interval in the field which might damage associated equip-

ment are avoided. 

. DIRECTLY INTERCHANGEABLE 

Directly interchangeable with all other octal-size relays. 

RED/LIME 

THEPLIAt 

timing 
relay 

Cow ,p0 ,  

g, W 

Write for Publication 131. 

AVA.LABLE FROM STOCK 

For rapid delivery, P.ed Line Relays are manufactured and stocked in . 

both normally open and normally closed types, in the standard heater 

voltages and dela} intervals listed. Relays for other voltages and 

delay intervals car be provided on special order. 

.s,-..... --1,.. , :„.z.......J. 

115 v. 230 v. 6.3 v. 265 v. 

2 sec. 1 sec. 2 sec. --
5 sec. 5 sec. 5 sec. --
10 sec. 10 sec. 10 sec. 10 sec. 
20 sec. 20 sec. 20 sec. 20 sec. 
30 sec. 33 sec. 30 sec. 30 sec. 
45 sec. 45 sec. 45 sec. 45 sec. 
60 sec. 60 sec. 60 sec. 60 sec. 
90 sec. 90 sec. 90 sec. 90 sec. 
120 sec. 120 sec. 120 sec. 120 sec. 
180 sec. 180 sec. 180 sec. 180 sec. 

U S. PAT. 2,700,084 
OTHER U. S. & FOREIGN PATENTS PENDING 

G-V CONTROLS INC. 
LIVINGSTON, NEW JERSEY 

Circle 2 on Inquiry Card. page 123 



RCA-2N643, RCA-2N644, and RCA-2N645 feature controlled 

minimum gain-bandwidth products, of 20, 40, and 60 Mc 

Mgt a. 
Irminecum hugiajouriejare 

I':90 11 MR' '1 "  el gt 

RCA continues to pioneer superior-quality semiconductor devices with the 

new RCA-2N643, RCA-2N644, and RCA-2N645 "Drift" transistors. These three 
new units feature controlled minimum gain-bandwidth products permitting 

the design of extremely high-speed non-saturating switching circuits with 

rise, fall, and propagation time in the order of 20 millimicroseconds. 

For your high-speed switching circuits requiring pulse repetition rates up to 

10 Mc. investigate the superior design possibilities and benefits available 
to you with the new RCA "Drift" transistors—RCA-2N643, RCA-2N644, and 
RCA-2N645—hermetically sealed in cases utilizing dimensions of Jetec TO-9 

outline. Your RCA field representative has complete details. Call him 

today. For technical data, write RCA Commercial Engineering, Section C-50-NN, 
Somerville, N. J. 

RADIO CORPORATION OF AMERICA 
Semiconductor and Materials Division 

Somerville, N. J. 
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Curves illustrate typical delay time 
per stage vs. gain-bandwidth product 
and fanout for the switching circuit 
shown below. 

O Y:9:"  

J—LJCUÉ 

6200 

*30 VOLTS 

NOTE ; ALL VALUES ÁV'tr'e.5s. 

• 0-VOLT ¿ENV, DIODE 

v01, S 

rL 

TYPE 25643 25644 25645 

Minimum gain. 
bandwidth 
product. Mc 

20 40 60 

Minimum 
collector•• 
breakdown 
volts 

30 30 30 

Minimum 
DC current 
transfer 
ra tion 

2 0 20 20 

Maximum 
collector 
capacitance 5 5 5 

µid 

Collector Volts = -7, collector ma = -5 
"Collector Current = 100 pca 

RCA Field Offices 

EAST: 744 Broad Street 
Newark 2, N. J. 
HUmboldt 5-3900 

NO --;TH EAST: 64 "A" Street 

Needham Heights 94, Moss. 
HIlIcrest 4-7200 

EAST CENTRAL: 714 New Center Bldg., Detroit 2, Mich„, 
TRinity 5-5600 

C ENTRAL: Suite 1154, Merchandise Mart Plaza 

Chicago 54, 111. 
WHitehall 4-2900 

WEST: 6355 E. Washington Blvd. 
Los Angeles 22, Calif. 
RAymond 3-8361 

GOVT; 224 N. Wilkinson Street 
Dayton, Ohio 
BAldwin 6-2366 

1625 "K" Street, N.W. 
Washington, D. C. 
District 7-1260 

AVAILABLE. TOO, AT YOUR LOCAL 

AUTHORIZED RCA DISTRIBUTOR 




