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TYPE B
DISCAPS are designed for 
by-passing, coupling or filtering 
applications and they meet and 
exceed EIA RS-198 specifications 
for Z5U capacitors. Type B 
DISCAPS are available in capacities 
between .00015 and .04 MFD 
with a rating of 1000 volts.

TYPE C
Temperature compensating 
DISCAPS meet and exceed the 
specifications of EIA RS-198. 
Featuring greater dielectric strength, 
Type C DISCAPS are ideal for 
VHF and UHF applications.
Rated at 1000 working volts for 
a higher safety factor.

TYPE JF
DISCAPS are engineered to exhibit 
a frequency stability characteristic 
that is superior to similar types.
These DISCAPS extend the 
available capacity range of the 
EIA Z5F ceramic capacitor between 
+ 10°C and + 85°C.

TYPE JL
DISCAPS should be specified in 
applications requiring a minimum 
of capacity change as temperature 
varies between —60°C and 
+ 110°C. Over this range the 
capacity change is only ±7.5$; of 
capacity at 25°C. Standard working 
voltage is 1000 V.D.C.

FIN-LOCK LEADS
Designed for holes from .053 to .060 
Fin-Lock DISCAPS are 
automatically stopped in holes 
over .060 by the shoulder design of 
the leads. Stand up positioning is 
assured and lead crimping is 
eliminated. Available on all 
DISCAPS of standard voltages, 
ratings and spacings.

TYPE SM
DISCAPS are subminiature in size 
and meet the specs for EIA RS-198 
for Z5U capacitors and are 
available in values of 800, .001, 
.0015 GMV; .005 +80$; —20$;
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THE I R E ALMOST a half century ago, three 
men—Alfred N. Goldsmith, Robert

How It
H. Marriott, 
saw the need 
al society in 
resented the

and John V. L. Hogan— 
for a separate profession- 
the radio field They rep- 
two societies already in

Began.. existence—the Society of Wireless Tele
graph Engineers (22 members) and 
the Wireless Institute (25 members). 
The three men recommended merger; 
the memberships concurred.

Today, that small group has grown 
to more than 58,000 professional mem
bers; the union, the recognized society 
in the field of electronics. And the or-

ganization is, of course—IRE.
IRE members are graded as Mem

ber, Senior Member, and Fellow—ap
proximating their industry status. (In
cidentally, all editors of EI are Mem
bers of IRE). Fellow, the highest grade, 
“is awarded as an honor of recognition 
for outstanding contributions to the 
electronic science.” No more than 75 
men a year can be so honored. We are 
fortunate in this issue, page 126, to 
have most of this year’s appointees 
comment on the future of the electronic 
industries.

R. G. S

It's A Big
Show...

THE more our industry grows and di
versifies, the more valuable the an

nual IRE convention becomes. The con
vention gives a total picture of the in
dustry. It is at the apex of a triangle; 
whose broad base is composed of hun
dreds of specialized and regional con
ventions. The annual convention stimu
lates co-operation between the engineer, 
industry, and other professional societies. 
It fosters the free exchange of informa
tion and provides the cohesive force 
that binds all electronic engineers in the 
largest technical fraternity in the world

The encouragement of this unity of 
purpose—the advancement of the total 
engineering society—is indeed justifica

tion enough for the convention—if justi
fication is needed

This year’s IRE International Conven
tion, spurred on by tremendous growth 
of the electronic industry, promises to 
be the biggest and best ever. Here, under 
one roof, will be over $15 million worth 
of electronic equipment. Over 260 tech
nical papers will be presented. Today’s 
electronic engineer, caught in an ever 
narrowing field of specialization, can 
“catch-up” with industry progress, re
view the accomplishments of his fellow 
engineers, and catch a glimpse of prog
ress yet to come.

C. M. C.

While You
Are There ...

WE wonder whether the engineer 
visiting the show realizes the use

fulness that can be derived. We see so 
many just wandering up and down the 
aisles. The only thing gained from this 
will be sore feet.

Having gone the sore feet route our
selves, we would like to pass along a few 
words of wisdom. Plan your tour before 
your arrive at the show. Beginning on 
page 124, we have prepared 32 pages of 
information to assist you in planning the 
show. You must have specific fields of in
terest. There must be items that are 
needed for a project. These are the areas 
you should cover first. Visit the booths 
that are specializing in the items of your 
choice. Talk to the engineers there. They 

can intelligently assist you and that’s 
what they are there to do.

Should there be two or more of you 
going from the same company, don’t play 
follow-the-leader .... split up and spread 
the work. If any of your companions are 
junior engineers or recent graduates, 
take them along with you and show them 
what to look for and how to evaluate it.

After you have made all of the booth 
visits on your list, then go ahead and 
get sore feet with the time left. When 
they do get sore, stop at Booth 4202 and 
relax for a few minutes with our editors. 
They look forward to meeting their read
ers .... You.

J. E. H.
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Highlights
of this issue

page 92

Electronic Hardware

Silicon Rectifier Design Techniques page 98

Low-K Modules

The 1961 IRE International Convention page
Transmission Line Tuner

pageControlling Burst in Color-B&W TV
If the same switcher is used for Color and Black and White opera
tions, various problems of handling the color burst arise. Should burst 
be added before switching? Should burst be added after switching? 
Are modifications needed?

Design Trends in Low-K Substrate Modules

Series or parallel operation of silicon rectifiers requires special treat
ment. Here are three general methods for series operation in high 
voltage applications and three general methods for parallel operation 
where current rectification is needed.

Writing—Newest Engineering Skill page 278
Whether trying to sell his ideas to management or passing along his 
findings to other engineers, a good part of the engineer's success will 
depend on his ability to express himself. In a word—this is "writing." 
As a shortcut to the oroblem this article advises, "Think of yourself 
_  - 4, L—I"

Modules have followed two main avenues of development. The mili
tary and industrial groups have concentrated on putting all com
ponents on the module: the commercial have experienced an evolution 
to two basic components. Here's the “why" story on the commercial 
route.

Each year attendance at the IRE convention increases. The number 
of exhibitors and the products they show increases. There are hundreds 
of papers worth hearing and a host of worthwhile new products to see. 
Save your time—and your feet—use this handy guide to the conven
tion.

ELECTRONIC INDUSTRIES • March 1961

Instrumentation for Radio Interference Measurements page 110
Interference instrumentation may be divided into two categories— 
those for field survey use and those used by researchers for studying 
the detailed properties of the noise. Instruments for both uses are 
discussed and described along with information about commercially 
available instruments.

Reliability of Precision Potentiometers page 106
For reliability the questions arise: multiple wipers or single wipers; 
Wire wound pots or carbon pots? Here is a discussion that helps to 
answer these questions.

Strip Transmission Line Tuners page II
The microwave tuner can be quickly designed with a few sim| 
equations. These equations are given here. Tuner is comprised 
shorted line and a piston capacitor.



RADARSCOPE

make up u considerable portion of the industry
the highly skilled firm making specialized product

BIDDERS on the Dyna-Soar Pro
were given a briefing by the Air

SMALL BUSINESS FAILURES by the thousands 
are predicted by at least one prominent electronic 
industry exec. He claims failures will be accelerated

Force. The AF believed the critique was necessary 
“in view of the need for improvement in the quality 
of future proposals as well as consideration of the 
magnitude of effort expended by the twenty-two 
companies entered in the subsystem competition for 
the program.”

UNSUCCESSFUL 
gram subsystems

But we 
too com- 
We feel 

that will

PRIVATE COMMUNICATIONS SATELLITES are 
still a long way off. Biggest roadblocks are bureau
cratic. Nobody seems to know just which agencies 
are responsible for regulation. Then there are in
ternational roadblocks, e.g.. countries without satel
lites may be unwilling to agree to frequency allco
cations.

by a demand for standardized products, 
don’t think so. The electronic industry is 
plex to be fitted into standardized molds, 
that there will always be a need—a need

IT WILL BE INTERESTING TO SEE how the AIEE 
handles their new Electrical Engineering Exposition. 
A survey of members showed that 58% wanted com
mercial exhibits to supplement their technical ses
sions. First show is planned for Jan. 29-Feb. 2, 1962 
at the New York Coliseum.

IMPORTANT STEP has been made in microelectron
ics program. Armed Services plan a number of 
development programs in support of several promis
ing techniques. The programs are relatively small. 
Encouraging is the fact that the Navy, heretofore 
rather aloof in this respect, is going into a program. 
Up till now the biggest programs have been at West
inghouse and RCA and have been supported by the 
Army and Air Force.

LABOR'S ACTION on Jap imports will have wide 
repercussions. The IBEW (Local 1031 in Chicago) 
move to boycott Japanese electronic imports will 
probably trigger action by other unions against im
ports. Move will probably help establish protective 
tariffs. EIA has been clamoring for similar-type 
action for some time. But, it will be interesting to 
see which way the situation develops. Problem is 
that the balance of electronic trade is still in our 
favor—we export $450 million and import $130 mil
lion. The balance shifts the other way though for 
consumer-type electronic equipment. The Office of 
Civil & Defense Mobilization doesn’t seem too re
ceptive to EIA’s plea that national security is being 
endangered by transistor imports.

NEW SUPERCONDUCTING COMPOUND
Bell Labs scientist, J Wernick pours liquid nitrogen into a cryostat to 
super-cool sample of niobium-three tin alloy. Lab has demonstrated 
feasibility of superconducting solenoids producing very high mag
netic fields with the material. 88,000 gauss fields are possible.

THERMOELECTRIC HEATER-FREEZER
New thermoelectric cooler ran freeze water on the power it two 
flashlight batteries. Hughes Aircraft Co. device uses a new technique 
for fabricating the thermoelectric material Company has built a 3-stage 
cascaded cooler that brings temperatures down to 100° F below zero

FIRST FIVE \ EARS ARE THE HARDEST for small 
manufacturing firms, reports the Small Business Ad
ministration. 70 to 75% of all closing arc in that 
period. The complete study, “The Turnover and 
Mortality Experience of Manufacturing Firms in 
the Hartford, Conn., Economic Area, 1953-1958” can 
be obtained ($2.00) from Dean L. J. Ackerman. 
School of Business Administration, Univ, of Conn.. 
Storrs, Conn



Analyzing current developments and trends throughout the electronic
industries that will shape tomorrow's research, manufacturing and operation

NEWEST BILLION DOLLAR INDUSTRY is the 
computer-data processing industry. Biggest fact to 
emerge from statistics of the industry is the stag
gering development costs. This means that only 
relatively well-heeled manufacturers are likely to re
main as complete systems makers. Second fact is 
that the high costs of owning computers indicates 
that most computers will be rented by the users.

ITS JUST A RUMOR but: we have heard that some 
missile component makers are getting jittery over 
possible threat of foreign competition. Rumor prob
ably started as a result of recent indications that 
the Military is being more cost conscious. Fear of 
competition (foreign) could lead to lower missile 
component prices.

LIGHTWEIGHT NUCLEAR GENERATOR is being 
tested by the Air Research & Development Command. 
The thermoelectric generator, built by Westinghouse, 
is designed to provide power for such facilities ah 
unmanned surface radio beacons and weather sta
tions. The device, NAP-100, produces about 150 
watts.

I VST TAX WRITE-OFFS, proposed by Kennedy ad
ministration, could provide real stimulus for elec
tronic firms. Over 2,000 firms (not all electronic) 
have already indicated that liberalized depreciation 
allowances would spur capital expenditures for ex
pansion

COMMUNICATIONS EQUIPMENT SALES will 
probably drop off a bit in 1961 but the curve will 
correct itself in the last quarter. This is a pattern 
generally expected of the entire electronic industry 
by most leaders. A lot of cash is being invested in 
the expansion of research laboratories to develop 
new techniques, create new manufacturing methods, 
and design new equipment.

( RYSTAL-BALLING THE FUTURE. The Aero
space Industries Assoc, sees these as the significant 
developments of the 1960’s: (1) Increasing empha
sis on the 1000 to 10,000 mc range, due to the ac
celerating need for higher data rates in telemetry 
and data length. (2) Increased importance of se
cure and private wireless communication, with at
tention moving to transmission at very low frequen
cies, use of the earth as a communication system, 
and modulation of waves in both visual and infrared 
ranges. (3) Relationships between time and space 
will be more widely understood. Space buoys orbit
ing the sun will contain atomic clocks and transmit 
time signals to supplement electro-optical observa
tion of planetary positions in the star field for 
accurate interplanetary navigation.

ENGINEERING EMPLOYMENT
NEW’ APPROACH TO ENGINEER UNIONIZATION 
will probably result from the foldup of the Engineers 
and Scientists of America. Union’s attempt to em
phasize professionalism made the union rather in
effective. New approach will prdbably welcome tech
nicians and emphasize new organizing techniques.

WE SEE INCREASED EFFORTS in the missile in
dustry to step-up use of automatic program tooling 
systems. Successful effort could cut off years in 
the development of special tools.

YOU HEAR A LOT these days about recession, dis
tressed areas, unemployment, etc. Latest information 
coming our way indicates that engineers—especially 
electronic engineers—are virtually unaffected by 
these problems. Dr. Ingram, chairman of EJC, points 
out three buffers that work for the engineer- the 
engineer shortage; the technological complexities of 
today’s living, and demands of the military. EJC’s 
Engineering Manpower Commission points out that 
the overall median salary is now $9,600. Seven 
years ago it was $6,500. Engineers do have employ
ment problems though. For example: the way con
tracts shift from company to company, the engineer 
(to remain employed) must be somewhat of a nomad. 
Complaints are also coming in that military con
tracts are being concentrated in certain areas of 
the country (West Coast). Senator J. M. Butler 
(R-Md. ■ says that California holds 26% of all mili
tary prime contracts and 31% of military prime con
tracts for R & D. Standard argument against this 
trend is the need for dispersal of plant in an atomic 
age.

SEAGOING RADAR
This 10 ton seagoing radar, built by Raytheon, is for uw aboard Navy 
picket ships and cruisers The 40-ft. aluminum antenna, an ensemble 
of 150 horns, can rotate 360°. The AN SP5 38 will give earlier warn
ing of air attack and ic designed to baffle enemy attempts to jam it



NEW! Etched and Plain Foil Single-Case 
Tantalex® Capacitors in Both Polar and Non-Polar Designs

When you specify Sprague, you pay no penalty in 
size and weight because of an extra outer shell on 
125°C tubular foil tantalum capacitors!

Sprague's new family of foil Tantalex capacitors 
for 125°C operation uses only a single case. An 
improved end-seal construction does away with the 
need for a supplementary second outer case.

Manufactured to exceed the performance require
ments of Military Specification MIL-C-3965B, this 
new series of capacitors sets new standards of 
reliability for all types of military and industrial 
applications.

Polarized capacitors are available under the desig
nation Type 120D in plain foil construction and 
Type 122D in etched foil construction, while non
polarized units are listed as Type 121D in plain foil 
and Type 123D in etched foil designs.

These outstanding new Tantalex capacitors are 
available promptly in production quantities. If you 
need small quantities overnight, key Sprague indus
trial distributors stock the more popular items in the 
Type 120D and 12ID plain-foil designs. Non-standard 
ratings are also available for special applications.

For complete technical data on these new Tantalex capacitors, write 
for Engineering Bulletin 3602A to Technical Literature Section, 
Sprague Electric Company, 233 Marshall Street, North Adams, Mass.

CAPACITORS INTERFERENCE FILTERS

MAGNETIC COMPONENTS PULSE TRANSFORMERS

RESISTORS PIEZOELECTRIC CERAMICS
TRANSISTORS PULSE FORMING NETWORKS

HIGH TEMPERATURE MAGNET WIRE 

CERAMIC BASE PRINTED NETWORKS 

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIONAL DIGITAL CIRCUITS

Seo us at tho I.R.E. Show—Booths 2414-2424

SPRAGUE
THE MARK OF RELIABILITY

Sprague' ant‘Of an registered tradrmariu of the Sprague Electric Co.

Circle 2 on Inquiry Card ELECTRONIC INDUSTRIES March 1961



As We Go To Press
New GE Space Simulator 
Checks Full-Size Rockets

GE is building a $6,000,000 space 
simulator that duplicates space 
conditions for testing full-size 
space vehicles. A special solar sys
tem is included which provides a 
large size collimated sun source.

The “cold sun” effect will be 
achieved by a 22-ft. mirror. It will 
beam energy on a test vehicle but 
will deflect all energy transmitted 
toward it to cryogenic walls.

The simulator will be 32 ft. in 
dia. and 54 ft. high. It will allow 
testing operation of full-size space 
vehicles and their equipment in an 
accessible location and under con
trolled conditions prior to actual 
space launchings.

The energy source will transmit 
up to 140 watta/ft2 in a uniform

SPACE ANTENNAS

E Bini P Kennedy, Lenny Cuherre* end R 
Hoddle, Lockheed’» Missile & Space Divi
sion examine inflatable aluminum foil and 
plastic bag antennas designed for use with 
space vehicles. 6 psi is needed to inflate the 
antennas

beam 20 
sun will 
distance 
the real 
pressure

ft. in dia. The artificial 
appear to bo the -»ame

away from the earth 
sun. Max. reduction 
inside the vessel will

as 
of 
be

10 9 mm Hg.
One of the first vehicles to be

tested is the Project Advent com
munication satellite. Among un
knowns to be probed in simulator 
research will be the behavior of 
metals, operation of electronic 
equipment and solar collectors, 
and the thermal balance of ve
hicles.

ITT Makes Statement on 
Nuclear Fusion Process

Reports that ITT’s Fort Wayne 
labs are working on a low-cost 
nuclear fusion process that shows 
promise have prompted ITT’s Dr. 
Philo T. Farnsworth to make this 
statement:

“It is true that we have been 
working for a number of years on 
a low-cost nuclear fusion process 
and that our current experiments 
indeed show encouraging promise. 
However, the final results of these 
experiments may not be known 
for some time, but if the conclu
sions do confirm the present re
sults, they would be important to 
the future of the company. It is 
desirable to point out that even 
these successful results, if con
firmed, would be several years in 
being reflected in products and 
earnings of ITT.”

FCC OK's Relay Satellite 
Study By American T & T

AT&T has FCC permission to 
operate experimental (research) 
radio stations for basic earth
satellite communication study. A 
fixed station at Holmdel, N. J., will 
transmit to and receive from as 
many as six satellites.

The Company will investigate 
space transmissions of voice and 
TV signals as well as various 
kinds of data and other communi
cations. No commercial service is 
intended or permitted.

The cost of the transmitters, an
tennae, power supplies, and asso
ciated equipment will he borne by 
AT&T. The launching of the satel
lites will be handled by NASA on 
an actual cost basis. The cost of 
launching a single satellite for 
this purpose has been estimated 
at approx. $3,000,000.

A fixed station at Holmdel, N. J. 
will operate on 6325-6425 MC with 
3 kw into the antenna. The satellite 
stations will use 4100-4200 MC at 
5 watts.

NEMA Forms New Section 
On Unconventional Power

The National Electrical Manu
facturers Association has formed 
a new Unconventional Power 
Generation Section. Scope will in 
elude: magneto - hydrodynamics 
(MHD); thermoelectrics; thermi
onics; batteries; photovoltaics: 
and photochemicals.

Dr. Manfred Altman, GE Con
sulting Engineer, heads a 5-man 
Program Committee which will 
prepare recommendations concern
ing proposed Section activities 
Initial projects will probably deal 
with government contracts and 
developing standards for basic 
terms, definitions, and tests.

Study Manned Space Shots
The possible launching of manned 

exploratory expeditions into lunar 
and interplanetary space from earth 
orbits will be studied under two re
cently awarded N ASA contracts. 
The two 6-rnonth studies will be 
made by Douglas Aircraft Co., 
Santa Monica, Calif., and Vought 
Astronautics, Dallas, Tex.

The studies will provide NASA 
with data on costs, research and de
velopment programs, requirements 
for earth-based facilities and earth 
launchings necessary for initiating 
and sustaining orbital launch oper
ations.

MISSILE CAR

Join Two Space Vehicles
NASA is studying the possibil

ity of joining two space vehicles 
together while they are in earth 
orbit. Vehicles under considera
tion are the Thor-Agena B and 
Atlas-Agena B.

U. S.. Russia and TE
Richard Petritz of Texas Instru

ments Incorporated, Dallas, Texas, 
told the recent Thermoelectric En
ergy Conversion Symposium in Dal
las that the U. S. was far ahead of 
Russia in thermoelectric fabrica
tion and device work.

First missile firing railroad car for the AF’s 
Minuteman ICBM receives finishing touches 
at ACF Industries' Berwick, Pa., plant. Boe
ing Co. will install launching gear

New Science Advisor
President Kennedy’s new Special 

Assistant for Science and Tech
nology is Dr. Jerome B. Weisner, 
director of Massachusetts Institute 
of Technology’s research laboratory 
for electronics.

More News on Foqo K
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Electronic
SHORTS

b General Atronics Corp., Bala-Cvnwyd. I’a., has presented a mathemat
ical study on “enhanced accuracy radar” lo the U.S.A.F. According to 
the theory, apparatus can be designed for making direct measurements 
of the speed, acceleration, and spin uf targets from their radar echo. 
Equipment could also determine if the target is single or multiple.
► Computer Equipment Corp., Los Angeles, has delivered their first 
radar quantizer, a missile tracking device, to the Army Ordnance Corps. 
It will be used in a system capable of three-dimensional tracking of 
missiles, in flight, with a position plot resolution of ± 2% ft.
> Convair (Astronautics) Div., General Dynamics Corp., San Diego, will 
build three experimental satellite payloads to investigate deep space con
ditions. The payloads, to supply supporting data for future military 
space programs, will In* launched into orbits 22,001) mi. above the earth. 
Results expected: determination of the effects uf exposure at very high 
altitudes—and for a long period of time—on materials, components, and 
subsystems.
> Republic Aviation Corp., Farmingdale, N. Y., has an ultra-high speed 
electronic data recording and processing system that analyzes in 2 hrs. 
flight test data that formerly took 2 weeks. The system, designed and 
built by Epsco, Inc., Cambridge, Mass., is being used in the F-105-D 
fighter bomber program.
► Electronic medical data will give doctors a direct physical report on 
America’s first astronaut as he orbits the globe in the Project Mercury 
capsule. Bendix Corp.’s Bendix-Pacific Div., is developing equipment to 
telemeter the spaceman’s pulse, temperature, respiration, oxygen con
sumption. etc., to earth.

b General Electric engineers are combining thermoelectric and thermi
onic converters to get more output from these unconventional power 
generators. GE’s Power Tube Dept, has experimentally operated a thermo
electric generator on the waste heat rejected by a thermionic converter.
► An artificial mouth, acoustically similar to a human mouth, is aiding 
engineers at ITT to design better telephones. It produces the same pat
tern of sound waves around a telephone as that produced when sound 
waves bounce hack and forth between a telephone and a human face 
Measurement techniques art* so sensitive that they can tell whether a 
person is wearing glasses when speaking on the telephone.

► Computers which now “talk” to each other in elementary language 
will be developed in 1961 to the “talk, think, and act” stage, says Kin 
Tel’s E. T. Clare. He sees the development of large technical information 
storage centers in major U. S. Cities. Technical information will be re
ceived, stored, digested, translated, and transmitted for use by universi
ties, engineers, scientists, etc.
► F. G. von Saurina of the George C. Marshall Space Flight Center, NASA, 
has been issued a patent for a device designed to use rocket power for 
accurate cargo delivery. The “rocopter” combines a rocket booster with 
■ rotarv-winged compartment capable of Iravehng in space and air.

8 NASA has contracted with Electro-Optical Systems, Inc., Pasadena, 
Calif., for two R&D studies. One is for advanced condensing techniques 
for space vehicle heat rejection systems. The other is for the design and 
development of ultra-lightweight solar concentrators for use with solar 
power systems.
► Hughes Aircraft Co.’s flight test division is developing (for the Air 
Force) a micro-miniature instrumentation packet to measure man’s physi- 
logical responses during space flight. It will make 12 measurements, in
cluding heart reactions, skin temp, and reaction rate.

► General Electric Co.’s Missile & Space Vehicle Dept., Phila., Pa., is 
looking for new materials that can store heat collected from the sun. The 
material ii needed for producing electrical power in satellites (with 
thermionic converters) while they pass through dark periods in their 
orbit. They are also looking for a high temperature material to contain 
the heat-collecting material. NASA let the $200,000 contract.

As We Go To Press (coni.)

Cockpit Voice Recorder 
Proved Effective By FAA

The FAA’s Bureau of Research 
and Development has shown the 
feasibility of recording crew con
versations (as an aid to accident 
investigation) in transport type 
aircraft amid ambient noise levels. 
The tests show that recordings 
can be effectively made with spe
cial filters at variable distances.

A report on the experiment con
cludes that “an area pickup micro
phone with a cardioid pattern” 
will serve as a satisfactory device 
for recording crew conversations. 
The report states that “sophisti
cated mounting techniques” are 
not necessary for mounting the 
area pick-up type microphone in 
the cockpit.

MISSILE STAND-IN

Missile monitoring station built into a Convair 
240 twin-engine transport ‘hears” and 

talks” like a missile in Hight The planes 
have been converted into airborne stations 
for frequency monitoring and interference 
control (FMIC). Plane has 49 antennas En
gineer is William Garcia. Convair's protect 
engineer

Fuel Cells Evaluated
An Air Force research report 

(PB 161 972) evaluates six types 
of fuel cells that have proved fea
sible as electrical energy sources. 
Tests were conducted on these 
cells: electrolyte, molten salt elec
trolyte, consumable electrode, ion
exchange electrolyte, chemical re
generative (redox), and thermal 
regenerative.

Copies are available ($0.50) 
from, Office of Technical Services, 
Business and Defense Services
Administration, U. S. 
Commerce, Washington

Dept, of 
25, D. C.

»
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HOW TO GET 30 db GAIN AT 55 TO 95 MC

nnxer-oscill.it ors.

40 MC BANDWIDTH AMPLIFIER (55 to 95 mc)

30"

20-

10-

AMPLIFIER 
RESPONSE

70 80 90 100 110
Frequency-roc

Specify Tl 2N1405 P-N-P Germanium Mesa Transistor Series 
with fmax to 1100 mc, Typical NF=5db ® 200 mc

This 40-mc bandwidth amplifier is an outstanding exam
ple of using Texas Instruments 2N1405 series transistors 
to obtain 30-db gain and compensate for cable losses in 
transmission line systems. These same 2N1405 series 
devices which provide you with the best high frequency/ 
low noise high power gain combination in the industry 
are now available from Tl in production quantities. You 
can now use these devices to provide similar functions in 
your line and video amplifiers, r-f and i-f amplifiers and

Low-noise figure of 5 db at 200 mc combined with isola
tion of all transistor elements from the case make the 
2N1405, 2N1406, 2N1407 ideally suited for your 
small-signal VHF/UHF applications.

Order these TI “Tailored-to-the-Task” 2N140S series 
devices today from your nearby authorized Tl distribu
tor. Call him or your local Tl sales engineer for price 
and delivery information including a detailed report on 
2N1405 applications.

SEM ICON DUCTOR« COMPONENTS DIVISION

TYPICAL CHARACTERISTICS AT «°C 2N1405 2N1406 2N1407
TYPICAL COMMON-EMITTER SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO AT 100 mc hfe 10.0 db 10.0 db 7.5 db

TYPICAL NOISE FIGURE AT 200 mc 
N.F. 5.0 db 6.0 db 7.0 db

TYPICAL MAXIMUM FREQUENCY 
OF OSCILLATION fmax 1100 mc 750 mc 650 mc

TYPICAL COLLECTOR-BASE
TIME CONSTANT rb* Cc 12 ohm-^/xf 25 ohm-^xf 25 ohm-ft/xf

Texas Instruments

Circle 4 on Inquiry Card
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Mach 5...Mach 10...and Beyond

STEVENS ^//^THERMOSTATS
Up where the “wild blue yonder” becomes inky black, you can’t afford to gamble on precise, reliable 
temperature control. And that’s the natural domain of Stevens Thermostats. They are compact and 
lightweight... withstand high G’s... are utterly reliable even under wide temperature swings. For 
Stevens Thermostats are a product of creative engineering... coupled with the most stringent environ
mental testing and quality control programs tn the industry. If space is your dimension, take the 
measure of Stevens Thermostats first.

2° to ^F Differentia! Standard 
f to 4° F Differential Special

’ Maximum spread of 6° F including differential 
and tolerance. ,

* 6”F is difference between maximum open and minimum close.

STEMCO



Corning
Events in the electronic industry

Mur. I: Machine Design Conf., Cleve
land Eng’g Soc., Machine Design 
Div.; Cleveland Eng’g & Scientific 
Center, Cleveland, Ohio.

Mar. 1-2: Annual Tech. Symp., Soc. 
of Vacuum Coaters; Conrad Hilton 
Hotel, Chicago, Ill.

Mar. 6-8: 7th Annual Data Processing
Conf. & Exh. 
ment Assoc.;
N. Y.

Mar. 8-10: 11th 
st ni mentation

. American Manage- 
Statler-Hilton Hotel,

Annual Conf, on In
for the Iron & Steel

Industry, ISA; Roosevelt Hotel, 
Pittsburgh, Pa.

Mar. 9-10: Symp. on Eng’g Aspects 
of Magnetohydrodynamics, IRE, 
AIEE, IAS; Univ, of Penna., 
Phila., Pa.

Mar. 9-10: Nat’l Flight Propulsion 
Mtg. (Classified); Cleveland, Ohio.

Mar. 9-14: 3rd Int’l Audio Hi-Fi and 
Stereo Exh., Federation Nationale 
des Industries Electroniques, and 
Syndicat des Industries Electro
niques de Reproduction et d’En
registrement; Palais d’Orsay, Paris, 
France.

Mar. 12-16: Aviation Conf., ASME; 
Statler-Hilton Hotel, Los Angeles, 
Calif.

Mar. 13-15: Testing Conf., ARS; Bilt
more Hotel, Los Angeles, Calif.

Mar. 15: Committee A Section Mtg. 
EI A; Statler-Hilton Hotel, Wash
ington, D. C.

Mar. 15-16: ASTMF. Plastics Tooling 
Seminar — Tech. Mtg. and Plant 
Tour, ASME, SPE; Statler-Hilton 
Hotel, Detroit, Mich.

Mar. 16: Div. Exec. Comm. Mtgs. (Re
ception & Government - Industry 
Dinner); EI A; Statler-Hilton Hotel, 
Washington, D. C.

Mar. 19-21: Northwest Reg. Conf , 
Nat’l Assoc, of Music .Merchants; 
Hotel Benson, Portland, Ore.

Mar. 20-23: IRE Int’l Conv., IRE; 
Coliseum A- Waldorf Astoria Hotel, 
New York, N. Y.

Mar. 20-24: 12th Western Metal Con
gress A Expos., ASM; Pan-Pacific 
Audit. & Ambassador Hotel, Los 
Angeles, Calif.

Mar. 21: 10th Annual SSB Dinner 
and Hamfest. SSB Amateur Radio 
Assoc.; Hotel Statler-Hilton, New 
York, N. Y.

Mar. 21-23: 23rd Annual American 
Power Conf., Illinois Inst, of Tech., 
ASME, AIEE, WSE, NAPE, ASCE, 
ASHR&ACE; Hotel Sherman, Chi
cago, Ill.

Mur. 21-25: Electrical Engineer*. 
Exhib.: Earl’s Court, London, S.W. 
5, England.

Mar. 24-25: ARRL Michigan State 
Conv., ARRL; Wnnona Hotel, Bay 
City, Mich.

Mar. 27-28: Conf, on .Mathematics and

Statistics for Reliability Problems, 
Electronics Div. of ASQC & Section 
on Eng’g and Physical Sciences, 
ASA; New York Univ., New York, 
N. Y.

Mar. 27-29: 15th Anniv. of Advertis
ing Essentials A National Sales 
Aids Show, Advertising Trades 
Inst.; Hotel Biltmore, New York, 
N. Y.

Mar. 27-31: 4th Symp. on Temp—Its 
Measurement & Control in Science 
& Industry, ISA, AIP, NBS; Veter
ans Memorial Bldg. A Deshler-Hil
ton Hotel, Columbus, Ohio.

Mar. 29: Annual Conf., Tech. Socie
ties Council of N. J.; Hotel Robert 
Treat, Newark, N. J.

IRE 
International Convention 

(Convention 
March 20-23) 

For complete pre-con i ention 
coverage turn to page 123

Apr. 1-6: 10th Annual Mtg. & Conf., 
Nat’l Microfilm Assoc.; Sherman 
Hotel, Chicago, Ill.

Apr. 1-6: Int'l Symp. on Elect rum ag- 
netics »nd Fluid Dynamics of Gas
eous Plasma, Polytechnic Inst, of 
Brooklyn; Auditorium of Engineer
ing Societies Bldg., 33 W. 39th St., 
New York, N. Y.

Apr. 4-7: West Coaxt Spring Conf. & 
High Fidelity Show, Audio Eng’g 
Soc., Inst, of High Fidelity Manu
facturers; Ambassador Hotel, Los 
Angeles, Calif.

Apr. 5: Dental TV Teaching Inst., 
Council on Medical TV; Clinical 
Center, Nat’l Inst, of Health, Beth
esda. Md.

Apr. 5-7: Lifting Reentry Vehicles; 
Structures, Materials & Design 
Conf., ARS; El Mirador Hotel,
Palm Springs, Calif. 

\pr. 5-7: South East 
zVIEE; Jung Hotel, 
La.

Apr. 5-7: Symp. on

District Mtg., 
New Orleans,

Materiak and
Electron Desice Processing, ASTM 
Committee F-l on Materials for 
Electron Tubes and Semiconductor 
Devices; Benj. Franklin Hotel, 
Phila., Pa.

Apr. 5-7: Mtg., Radio Tech. Comm, 
for Marine Services; Sheraton-Pal
ace Hotel, San Francisco, Calif.

Apr. 5-7: Annual Conv., Inst, of En
vironmental Sciences; Hotel Shera
ton Park, Washington, D. C.

Apr. 6-7: Management Eng’g Conf., 
ASME, SAM; Statler Hilton Hotel, 
New York, N. Y.

Apr. 8-9: ARRL Southeastern Div. 
Conv., American Radio Relay 
League; Cherry Plaza Hotel, Or
lando, Fla.

\pr. 10-12: t4th Nat’l Open Hearth 
Steel Conf. & Blast Furnace, Coke 
Oven and Raw Material Conf., 
AIME; Sheraton Hotel, Phila., Pa.

Apr. 10-19: Annual Assembly of Int’l 
Inst, of Welding, AWS Sheraton
Atlantic Hotel, New York, N. Y

Apr. 11-13: 33rd Annual Conv., Pe
troleum Electrical Supply Assoc. & 
Petroleum Industry Electrical 
Assoc.; Moody Center, Galveston, 
Tex.

Apr 11-13: Conf, on Ultrapurifica
tion of Semiconductor Materials, 
AFRD, AR&DC, USAF; New En
gland Mutual Hall, Boston, Mass.

Apr. 12-13: 15th Annual Spring Tech. 
Conf., “Electronic Data Process
ing," IRE (Cincinnati Sec.), ARS 
(S. Ohio Sect.); Hotel Alms, Cin
cinnati, Ohio.

•CALL FOR PAPERS"
Radio Tech. Commission for Marine 

Services Meeting, Apr. 5-7, Shera
ton Palace Hotel, San Francisco, 
Calif. Deadline date for papers: 
Mar. 15, 1961. Forward to: G. R. 
McLeod, Exec. Sec’y, RTCM, c/o 
FCC, Wash. 25, D. C.

9th National Conf, on Electromagnetic 
Relays, Apr. 25-27, Oklahoma State 
Univ., Student Union Hldgw Still
water, Okla. Deadline for all pa
pers: Mar 1, 1961. Forward to: 
Prof. Charles F. Cameron, School 
■>f Electrical Engineering.

Meeting, Acoustical Society of Amer
ica, May 11-13, 1961. Deadline date 
for Abstracts: 10 weeks before 
meeting date. Contact: Chairman, 
Mones Hawley, RCA, Moorestown, 
N. J.

Meeting, Armed Force« Communica
tions & Electronics Assoc.. June 6- 
8, 1961. Sheraton * Park 
Wash« D. C. Deadline for 
Mar. 2, 1961.

1961 International Conf., The

Hotel, 
papers:

4th In-
ternational Conf, on Medical Elec
tronics combined with The 14th An
nual Conf, nn Electrical Techniques 
in Medicine and Biology, July 16
21, 1961, The Waldorf-Astoria, N. 
Y., N. Y. The Joint Executive 
Committee on Medicine und Biology 
(IRE-AIEE-ISA) submit Abstracts 
of 300 words for preliminary re
view and 50-word Summary for 
inclusion in an Advance Program 
before Apr. 1, 1961. Six-hundred 
to 1000-word Digests to appear in 
Conference Digest must be received 
by Program Committee before May

(Continued on page 12)
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mm
features

IRE (L.A.
Palace, San Francisco, Calif.

Nat’l Electronics ConfOct.

Abbreviations
$720

Write for brochure giving many more details

BALLANTINE LABORATORIES

Circle 54 on Inquiry Card

Society ol 
A Air Con.

ASHRAACE -American
Heatinif. Refrigeration 
ditioning Engineers

ASCE—American Society

IRE- Institute of Radio Engineers 
ISA—Instrument Society of America 
NAPE—National Association of Pow.

er Engineers
NBS- -National Bureau of Standard«
SPE—Society of Plastics Engineers 
SSB- Single Side Band
WSE—Western Society of Engineers

S.F. Sect.); Cow

ASM—American Society for Metals
ASME—American Society for Me

chanical Engineers
ASQC—American Society for Quality 

Control
EIA—Electronic Industries Associa-

BALLANTINE model 350
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(NEC), IRE, AIEE, EIA, SMPTE; 
Amphitheatre, Sherman Hotel, Chi
cago, III.

Oct. 30-Nov. 1: Radio Fall Meeting, 
EIA, IRE; Hotel Syracuse, Syra
cuse, N. Y.

Nov. 14-16: MA ECON (Mid-America
Elec. Conf., IRE (Kansas City 
Sect.); Kansas City, Mo.

Nov. 14-16: N. E. Res. & Eng. Mtg. 
(NEREM), IRE (Region 1); Bo- 
ton, Mass.

Dec. 3-7: Eastern Joint Computer 
Conf., IRE (PGEC), AIEE, ACM; 
Sheraton-Park Hotel, Washington, 
D. C.

AIEE American Institute of Elec, 
trical Engineers

AIP—American Institute of Physics 
ARRL—American Radio Relay League 
ARS—American Rocket Society
ASA—American Statistical Associa*

Boonton, New Jersey
CHECK WITH BALLANTINf FIRST FCS LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OT KX» REQUIREMENTS FOB 
AMPLITUDE. FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC DC AAC DC AC 
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER. LIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES 

ASK ABOUT OUR LABORATORY VOLIAGE STAHLAROS TO 1 IM MC

• High accuracy achieved on waveforms in which 
peak voltage may be as much as twice the 
RMS Not limited to sinusoidal signals.

• Left-to-right DIGITAL READ-OUT. Fast, simple 
nulling operation consists cf selection of dec
ade range by push-button, and adjustment of 
four knobs for minimum meter indication. 
These operations attenuate the input signal tc 
a predetermined value, causing a bridge cir
cuit to be balanced by changing the current 
through a barretter.

• Temperature-controlled oven contains the bar
retter and an ambient temperature compen
sating resistor. Effect of ambient temperature 
changes is less than 0.005%/° C from 20° C.

• Proper NIXIE digit is lighted automatically 
while bridge is being balanced No jitter.

• Rugged, accurate Doesn't require the extreme 
care of many laboratory standard instruments, 
to meter scales to read. Useful for laboratory, 
production line, and in the field.

HIGHLIGHTS OF 1961
Mar. 20-23: IRE Int’l Conv., IRE; 

Coliseum & Waldorf-Astoria Hotel, 
New York, N. Y.

Apr. 17-19: Annual General Session 
of JEDEC; Hotel Syracuse, Syra
cuse, N. Y.

Apr. 19-21: SWIRECO — S.W. IRE 
Regional Conf. A Elec. Show, IRE 
(Region 6); Dallas, Tex.

May 8-10: NAECON (Nat’l Aero
nautical Electronics Conf., IRE 
(PGANE) (Dayton Sec.); Miami & 
Dayton Biltmore Hotels, Dayton, 
Ohio.

May 9-11: Western Joint Computer 
Conf., IRE (PGEC), AIEE. ACM; 
Ambassador Hotel, Los Angeles, 
Calif.

May 22-24: 5th Nat’l Symp. on Global 
Communications (GLOBECOM V), 
IRE (PGCS), AIEE; Sherman Ho
tel, Chicago, Ill.

May 22-24: Nat’l Telemetering Conf ., 
IAS, IRE, AIEE, ARS, ISA: Shera
ton-Towers Hotel, Chicago, Ill.

June 28-30: Joint Automatic Control 
Conf., IRE, AIEE, ASME, ISA, 
AIChE; Univ, of Colorado, Boulder, 
Colo.

Aug. 22-25: WESCON: Western Elec
tronic Show & Convention. WEM A,

measures 
wide range of Waveforms

TRUE RMS Voltmeter 
with

FREQUENCY RANGE: 50 cps to 20 kc

ACCURACY: %% 0.1 to 300 V, 1OO cps to 1O kc; 
%% 0.1 v to 1199.9 v, 50 cps to 20 kc

INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pF 

POWER: 60 watts, 115/230 v, 50 to 400 cps



WHAT THE NEW

Limits bridge

Production line testing

PARTIAL SPECIFICATIONS

INPUT POWER

DIMENSIONS

ADDITIONAL SPECIFICATIONS AND

Circle 55 on Inquiry Card

Very7 low capacitance differential 
measurements (to 0.01 uufd)

Resistance:
Accuracy: 

Capacitance.

Field engineering and 
aero flight tests

APPLICATION NOTES ARE AVAILABLE 
card or write direct for additional information.

Capacitor leakage measurements 
(to 500 V.D.C.)

Total weight under 10 lbs.
High accuracy
Wide range
Direct in-line readout
Plug-in frequency networks

0 fa 1000 al 1 kilocycle 
±(2% + 0.005)
AU twitchat use silver alloy 
cantact, lo insure tho highou 
accuracy
115/230 volts, 50 ia 800 
eyelet, 12 watts.
Cabinet length, 9 inche»;
widlh 7 inches, heights 
6’«inches.

Three terminal capacitance 
measurements

The Model 710A is the most compact, versatile, and easy to operate precision impedance 
bridge available today.
Because its internal ratio arm resistors and capacitance standard are selected for highest 
stability, the 710A also assures you the utmost in reliability and long life.

Precision laboratory 
measurements

0-12 megohmt in 8 «angui. 
±(0.1% -|- 1 diai divisioni 
0 to 1200 microfarad« in 7 
rango«
±(0 2% + 1 diai divisioni 
0 lo 1200 henry» in 7 tango«. 
±(0.3% + 1 diai divisioni 
0 to 1.000 at 1 kilocycle, 
±(2% + 0.005)

ACTUAL CABINET SIZE indicated by black border

Storage Factor (Q):
Accuracy: 

SWITCHES

Please circle this ad number on the inquiry

Accuracy 
Inductance

Accuracy:
Dittipafian Factor (Dl

Accuracy

Seattle 33. Washington

PRICE:
S525 00 net F.O.B. factory 

Seattle, Washington
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SEE THE NEW 71OA BRIDGE IN OPERATION 
NEW YORK I.R.E. SHOW—BOOTH #3237

I Price and specification subject to change vithouf notice
[■ JOHN FLUKE MANUFACTURING CO., INC

UNIVERSAL 
IMPEDANCE BRIDGE

MODEL 

710A



PULSE-FORMING NETWORKS

FROM WATTS

MEGAWATTS
and everything in between!

See us af the IRE Show—Booths 2416-2424

Circle 6 on Inquiry Card

COWheoitcomestopulsecapacitors and pulse-forming 
networks, many complexities in parameters and design 
factors must be considered. These specialized units 
must be designed and manufactured by a specialized 
organization. And because Sprague maintains a highly- 
technical special engineering section devoted exclu
sively to pulse capacitors and networks, it has been, 
from the very beginning, a major supplier ol these 
complex units for radar equipment (ground, marine, 
aircraft, missile), tube testing, and similar pulse 
circuit applications.

ELECTRONIC INDUSTRIES • March 1961

I iThiv special engineering section performs four im
portant functions: One group designs custom units in 
accordance with required parameters. Another group 
builds pulse capacitors and networks to these precise 
specifications. In another area, a group of specially- 
trained field engineers provides application assistance 

wherever needed. And yet another independent group

SPRAGUE COMPONENTS:
CAPACITORS . RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS • INTERFERENCE FILTERS • PULSE FORMING NETWORKS • PIEZOELECTRIC CERAMICS 
HIGH TEMPERATURE MAGNET WIRE • CERAMIC-BASE PRINTED NETWORKS • PACKAGED COMPONENT ASSEMBLIES . FUNCTIONAL DIGITAL CIRCUITS

CO Save time and money by working with Sprague from the start. 
Application engineering services are available to you without 
obligation.
L—J Write Jor Engineering Bulletin No. 10,001 to Technical 
Literature Section, Sprague Electric Co., 233 Marshall Street, 
North Adams, Massachusetts.

works toward the future developing new materials, new 
design concepts, and new techniques for manufacture. 
EOlhis concentration on pulse capacitors and pulse
forming networks has enabled Sprague to introduce 
product improvements such as heliarc sealing of cases* 
rugged alumina bushing assemblies. Fabmika* dielec
tric, and improved hermetic sealing of closures.

SPRAGUE



As We Go To Press .. .
NAB Seeks Change In 
Automatic Logger Rule

The National Association of 
Broadcasters is asking the FCC to 
permit use of electronic recording 
devices for logging operational mea
surements of radio and TV stations.

Under present FCC rules, trans
mitter and antenna parameters such 
as output current, plate current, 
plane voltage, frequency deviation, 
current amplitude ratios between 
transmitter towers, obstruction 
lighting, operating hours, and vari- 
ences in transmitter operation are 
logged manually.

NAB contends that improperly 
maintained operating logs consti
tute the largest number of FCC 
rules violations. Automatic loggers 
would eliminate these.

Project Relay Briefing
NASA has outlined specs for a 

low altitude communication satel
lite, Project Relay. It’s purpose is 
to demonstrate the feasibility of 
basic concepts and technological 
approaches and to evaluate the 
various systems to be used in com
munications satellites.

First launch will be about mid- 
1962. Wideband communications 
signals will be transmitted be
tween the east coast of the U. S. 
and western Europe. The payload 
will carry instruments to detect ra
diation damage and other environ
mental effects on critical compo
nents such as solar cells as it 
passes through the Van Allen ra
diation Belts.

PUSH-BUTTON 'TALKER*

Communications device built by Hughes Air
craft Co. lets jet pilot “talk” to his base by 
punching indicated panels. Engineer Robert |. 
Harris demonstrates panel. Communications 
are twice as fast as normal and can penetrate 
heavy electrical interference.

EIA Asks For Delay In 
Safety Standards Rule

The Electronic Industries Asso
ciation has asked the Secretary of 
Labor, Arthur J. Goldberg, to de
lay the effective date of the Labor 
Department’s new minimum stand
ards for health and safety. The 
delay (three months) would give 
industry time to comment. No pub
lic hearings were held prior to pub
lication of the new regulations.

EIA is concerned that: “regula
tions might create a ‘double stand
ard’ requiring plant operators to 
adhere to safety and health rules 
of both federal and state govern
ments.” Also, “they may overlap 
collective bargaining contracts . . . 
many of which contain safety and 
health measures.”

EIA also believes: “there is a 
real possibility that compliance 
with these standards may result in 
increased costs to contractors now 
performing under contracts with 
the government with no provision 
for adjusting prices to compensate 
for increased costs.” The associa
tion feels that this might do “seri
ous harm” to the government’s 
small business program.

RCA Makes Speed-of-Light 
Circuits for Computers

Basic circuitry operating at 
speeds approaching that of light has 
been devised by the Radio Corp, of 
America. Circuitry is for a new 
ultra swift electronic computer for 
the Navy.

The designs, using tunnel diodes, 
were developed through joint efforts 
of the David Sarnoff Research Cen
ter (Princeton, N. J.) and the Semi
conductor and Materials Div. (Som
erville, N. J.).

ARTRON—Electronic 
Nerve Cell Planned

An electronic nerve cell (AR- 
TRON for artificial neuron) with 
the power to simulate elementary 
thought processes will be built by 
Melpar, Inc. The cell will “learn” 
as a result of reward and punish
ment signals. Project also calls for 
digital computer simulation of a 
network of these cells including 
self-generation of the reward and 
punish signals.

The contract comes from 
WADD’s Bionics Computer Branch 
of the Electronics Technology 
Laboratory.

Work on Soft Landing 
Lunar Spacecraft

NASA has chosen Hughes Air
craft Co. to build a soft landing 
lunar spacecraft called “Sur
veyor.” It will land gently on the 
moon, perform chemical analyses 
of the lunar surface and subsur
face, and relay back to earth TV 
pictures of lunar features.

Plans call for 7 Surveyors to be 
launched to the moon in the period 
1963 to 1966. Cal Tech’s Jet Pro
pulsion Laboratory will provide 
technical direction for the $50 
million program.

GEODETIC SYSTEM

Transit IIIB satellite will carry a 7-lb. trans
mitter-receiver which will give accurate data 
on the relative locations of continents, cities, 
islands, and other landmarks around the globe. 
Cubic Corp, makes the transponder

FM Boom to Continue
“Sales of FM radio sets in 1961 

will be the greatest in history, ex
ceeding by 30 to 40% the estimated 
1,000,000 sold in 1960,” says H. 
Fogel, President of Granco Prod
ucts, Inc., Kew Gardens, N. Y. “In 
addition, the industry expects the 
FCC to permit FM stereophonic 
broadcasting, which will be one of 
the most significant advances in the 
coming year.”

Form American-Canadian 
Data Processing Group

American and Canadian com
panies in the computer and punched- 
card service field have formed the 
Association of Data Processing Ser
vice Organizations (ADAPSO).

The members are companies 
which service clients through data 
processing centers, as distinct from 
companies which make, rent, or sell 
computers. Headquarters is at 1000 
Highland Ave., Abington, Pa.

New President of the association 
is Romuald Slimak, Manager of 
Remington Rand Univac Service 
Centers. Vice President is Z. V. 
Zakarian, New York Electronic Sys
tems Center, RCA. Treasurer is C. 
G. Green, Statistical Reporting & 
Tabulating, Ltd., Toronto.
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Visit us at the WARWICK HOTEL, Penthouse Suite, 65 W. 54th St. (at 6th Ave J, during the IRE SHOW
Circle 98 on Inquiry Card

Type SMH
sealed

trans -torized optimum 'esporne from low to
ranges to

affords
flexibility in botn electrical and mechanical

consistently achievedrange
specifications

Ideal
broadcast

characteristics

Ob from 30

Available

excellent performcombine

time from the East to West coastLos Angeles eliminate any delay in shipping

Manufactured by

electronics
HUnter 7 0500Community Drive. Great Neck, YorkNew

BRANCHES:

drawn cases that afford maximum magnetic 
Excellent fidelity tor levels <o to mw Wide

shielding 
frequency 
MIL T 27A

performance 
exhibited by

impregnated and sealed 
drawn aluminum case

characteristics 
that series. I

MIL T-27A specifications 
applications including

Complete Jock’ are available from ALL Arco branches or from any Arco HST Industrial Distributor for instant shipment 
upon receipt of arder Required material 15 prepared minutes after your request 1$ received Arco s branches in Dallas and

hermetically sealed umt (en 
casement is dentical to the 
SMH series)

Type MH
Designed to 
for speech

tain the high

high frequency Maximum power 
100 mw Hermetically sealed

Dresser Electronics 
HST Division

Type SMO
SM0 open

considerations. Though submimatunyed . 
tnese units exhibit unusually high efficiency 
and wide frequency respense New design 
leads to greater dependability and higher 
performance

for portable 
craft, mobile 
High fidelity 
are provided 
approximately

e ano weight saving Hermetically 
«Il ’ ITA specifications Frequency

Type SS
Fills need for an economical, 
compact, quality transformer 
Weighs one ounce yet is fully

Type TT
Built and tested to meet MIL T 
27A specifications, tor altitudes 
up to 50 000 ft Ideally suited 
for transistor circuits In addi
tion frequency response ratings 
are based on military specifica 
Ei»»> The exceptions! rvi-ability 
and low distortion characteristics

DALLAS
ARCO ELECTRONICS INC

1339 Crampton St, Dallas 7, Tenas 
Riverside 8-0648

LOS ANGELES
ARCO CAPACITORS INC.

1548 So. Robertson Blvd., Los Angeles 35. Calif.
CRestview 1-1151

range 30 10 00c cps maximum levels to 30 mw Oe 
signed to meet the most stringent applications

Type TAF
Encased in special material formed into rugged deep

to 20,000 cycles

Type SSM
This popular ser.es is de 
signed to handle higher levels 
than the SMO units yet. re-



DALE

THE ROOM WITHIN A ROOM

DALE'S new space 
saving, Series 5000 
square T-Pots round 
out a comprehensive 
line to meet every 
need.

DALE'S outstanding 
Series 1200 T-Pots 
give you interchange 
ability with three 
different terminal con 
figurations available

Advanced Design plus Stringent Production 
Controls equal Unprecedented Reliability

A Djig worker 
dressed for the 
"room within a 

room" in spe 
cial smock and 

head covering

scene of the modem production techniques by which Dale Elec
tronics absolutely controls temperature, humidity, dust, corrosive 
gases and all other environmental factors to assure the highest 
quality and reliability in Dale Trimmer Potentiometers.
Within this surgically clean room, temperature and humidity are 
maintained at a constant level. The air is electrostatically filtered 
and pressurized to maintain purity. The skilled workers who oper
ate the precision tools, fixtures and optical equipment necessary 
for sub-miniature and micro-miniature assembly, wear special 
smocks and head coverings as a further safeguard against dust, 
lint and other foreign materials.

DALE ELECTRONICS, INC. PACIFIC DIVISION 
p (j box 747, Burbank. Calif. Hume Office Columbus. Nebraska
A Subsid ary of HATHAWAY INSTRUMENTS INC.



TRIMMER POTENTIOMETER SPECIIDALE

NUMBER

Solder Lug

28 Awg Stranded 
Teflon Leads

Molded Cap 
28 Awg Stranded 
Vinyl Leads Emerging 
Separately

Molded Cap 
28 Awg Stranded 
Vinyl Leads Emerging 
as a Group

30 Awg Stranded 
Teflon Leads

28 Awg Stranded Vinyl Leads 
Attached to 99 Style Solder Lugs

Printed Circuit
Solder Lug

TERMINAL 
CONFIGURATIONS

PART 
NUMBER

TOLER 
ANCE

RESISTANCE 
RANGE

HUMIDITY 
PROOF

POWER 
RATING

RESOLUTION 
DEPENDING 
ON VAI Ui

199 and A10W
198 and A10WPC
195 and A10WML
194 and A10WML-1
193 and A10WL

± 5% 10 Ohms to 50K Ohms
± 5% 10 Ohms to 5OK Ohms

5% 10 Ohms to 50K Ohms
±: 5% 10 Ohms to 50K Ohms
± 5% 10 Ohms to 50K Ohms

NO
.8 Watt 
.8 Watt 
.8 Watt 
.8 Watt 
.8 Watt

.12% to 1.2% 

.12% to 1.2% 
12% to 1.2% 

.12% to 1.2% 
12% to 1.2%

299 and B11W
298 and B11WPC
295 and B11WML 
294 and B11WML-1
293 and B11WL

ooooo
 

+1 +1 +1 +1 +1

10 Ohms to 50K Ohms 
10 Ohms to 50K Ohms
10 Ohms to 50K Ohms 
10 Ohms to 50K Ohms 
10 Ohms to 50K Ohms

NO
5 Watt 
.5 Watt 
.5 Watt 
.5 Watt
5 Watt

.12% to 1.2%

.12% to 1.2%

.12% to 1.2%

.12% to 1.2%

.12% to 1.2%
399 and C12W
398 and C12WPC

m
io 

+1 +1 100 Ohms to 20K Ohms
100 Ohms to 20K Ohms NO .25 Watt 

.25 Watt
.6% to 1.2% 
.6% to 1.2%

697 and 750WL 1 
692 and 750W 
b91 and 750WP
Mi> and »5OW 
686 and 751WL 
685 and 751W 
684 <ti.d 751 WT 
683

ir» io in m
 

in in
+1 +1 +1 +1 +1 +1 +1 +1

10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms 
10 Ohms to 30K Ohms

YES

1 Watt 
1 Watt 
1 Watt 
1 Watt 
1 Watt 
1 Watt 
1 Watt
1 Watt

.23% to 1.82% 

.23% to 1.82% 

.23% to 1.82% 

.23% to 1.82% 

.23% to 1.82% 

.23% to 1.82% 

.23% to 1.82% 

.23% to 1,82%
997
996
983 1+

 1+
 1+

 
u>

<A
<n

 
0^

0^ 10 Ohms to 30K Ohms
10 Ohms to 30K Ohms
10 Ohms to 30K Ohms

YES
1 Watt
1 Watt
1 Watt

.23% to 1.82%

.23% to 1.82%

.23% to 1.82%
1289
L28P
1287

± 5%
- 5%
± 5%

10 Ohms to 50K Ohms 
10 Ohms to 50K Ohms
10 Ohms to 50K Ohms

YES
1 Watt 
1 Watt 
1 Watt

.12% to 1.13% 

.12% to 113% 
12% to 1.13%

1597 and 1000-WL-l 
1592 and 1000W
1591 and 1000WP 
1590 and 1000WT
1586 and 1001WL 
1585 and 1001W
1584 and 1001WT
1583 
1580

± 5%
± 5%
* 5%
* 5%
± 5%
± 5%
± 5% 
- 5% 
* 5%

10 Ohms to 50K Uhms 
10 Ohms to 50K Ohms 
10 Ohms to 50K Ohms 
10 Ohms to 50K Uhms 
10 Ohms to 50K Ohms 
10 Ohms tc 50K Ohms 
10 Ohms to 50K Ohms
10 Ohms to 5OK Ohms 
10 Ohms to 50K Ohms

YES

i Watt 
1 Watt 
1 Watt
1 Watt 
1 Watt 
1 Watt 
1 Watt 
1 Watt 
1 Watt

.12% to 1.13% 

.12% to 1.13% 

.12% to 1.13% 

.12% to 1.13% 
12% to 1.13% 

.12% to 1.13% 

.12% to 1.13% 

.12% to 1.13% 
12% to 1.13%

5050 ± 5% 100 Ohms to 50K Ohms YES 1 Watt .10% to 72%



NUMBER NUMBER

83 Printed Circuit Pins 22 Awg
89 Solder Lug

88 30 Awg Stranded Teflon Leads

50 30 Awg Stranded Teflon Leads

86 Pane* Mounted Style with 28 
Awg Stranded Teflon Leads

92 26 Awg Solid Wire 
Leads

85 Panel Mounted Style with 26 
Awg Solid Wire Leads

87 Printed Circuit Pins 21 Awg

90 Hook Type Wire Solder 
Terminal

91 Printed Circuit Pins
22 Awg

84 Panel Mounted Style with 
Hook Type Wire Solder 
Terminal

IFICATION SUMMARY

MAXIMUM CASE DIMENSIONS MOUNTING MECHANICAL 
ADJUSTMENTOPERAT NG HOLE

WIDTH HEIGHT LENGTHTEMP (°C.) CENTERS I turn*

135’ 310 r .220 1.250 1.000 ■ 25
135 .310 .220 1.250 1.000 25
135* .310 .220 1.32Û 1.000 25
1351 .310 .220 1.320 1.000 25
135’ .310 .220 1.2501 1.00C 25
105r 310 220 1.250 1.000 25
105' 310 .220 1.250 1.000 25

25105‘ 310 220 1.320 1.000
105 .310 220 1.320 1.000 25
105’ .310 .220 1.250 1.000 25
85r .310 .220 1.250 1000 25
85’ .310 .220 1.250 1.000 25

4 175’ .300 .180 1.000 ,750 17
Zo 175 300 .180 1.000 .750 17
4 175’ .300 .180 1.000 P.C 17
Ko 175’ .300 180 1.000 ’5» 17
4 175’ .300 180 1.000 Pane* 17
A 175’ .300 180 1.000 Panel 17
4 175’ 300 .180 1 000 Pane* 17
4 175 .300

—
.180 1.000 P.C >7

4 175’ .300 180 1.000 .750 17
4 175’ .300 180 1.000 750 17
4 175’ 300 .180 1.000 PC. 17
4 150’ .280 .310 1,250 1.000

ï
25

4 150’ .280 .310 1.250 1.000 25
4 150’ 280

*■
310 1.250 P.C. 25

4 175’ .300 180 1.250 1 000 25
Vo 175’ 300 180 1.250 1.000 25
4 175’ 300 180 1.250 PC 25
Ko 175’ .300 180 1.250 1.000 25
Ko 175’ 300 .180 1.250 Panel 25
4 175’ .300 180 1.250 Panel 25
Ko 175’ 300 180 1.250 Pane* 25
4 175“ 300 130 1.250 PC. 25
4 175 .300 .180 1.250 P.C. 75

150’ .500 .190 .500 .520 25

80 Printed Circuit Pins 22 Awg



DALE

Circle 98 on Reader Service or Inquiry Card

under vibration and shock 
against humidity, dust andENLARGED CUTAWAY

ILLUSTRATION 
Four Times Actual Size

"O" ring seal provides protection 
salt spray
Thrust spring maintains constant 
inating lead screw backlash
Polished stainless steel lead screw is ultrasonically polished 
for smooth ojieration and long rotational life
Collector provides dual current path for improved reliability 
and low rotational noise level
Wide selection of terminal configurations is available to 
meet any requirements

1. Welded termination
2. linger winding mandrel (ceramic) giving better resolution, 

better heat dissipation, higher values and allows use of 
larger wire diameter

ADVANCED DESIGN Illustrated by 
HIGH PERFORMANCE

Lightweight precious metal wiper with low weight-pressure 
ratio provides best performance ‘ ■■ ■■

configurations fortwo different terminalA miniature T Pot for commercial applications

where economy is 
10 to 50K ohms;for standard mounting 

0 at 105 C.
important; five different terminal configurations 
10% tolerance, 0.5 watt up to 70 C. derating to

WOUND
for computers and laboratory type applications; five 
standard mounting: 10 to 50K ohms 0 8 watt up to

standard mounting; 100 to 20K ohms: 15 o tolerance. 0.25 watt up to 70 U. derating to 0 
at 85 C

DALE SERIES 1OO WIRE 
A miniature, precision T Pot. ideal 
different terminal configurations for 
70 C. derating to 0 at 135 C.

DALE SERIES 200 WIRE WOUND
A miniature T Pot offering dependable performance in normal circuits

DALE SERIES 1200—WIRE WOUND
A miniature ( 280 'x .310 x 1 250 ), humidity proof precision T Pot with welded construe 
tion throughout, three different terminal configurations for standard and printed circuit 
mounting: 10 to 50K ohms; 5% tolerance; 1 watt up to 85 C. derating to 0 at 150 C.

DALE SERIES 900 WIRE WOUND
A sub miniature ( 300"x 180 'x 1 ), humidity proof, precision T Pot with welded construc
tion throughout three different terminal configurations for standard and printed circuit 
mounting. 10 to 30K ohms: 5% tolerance. 1 watt up to 70 C, derating to 0 at 175 C

DALE SERIES 600 WIRE WOUND
A sub miniature ( 300 x 180'x 1 ). humidity proof, precision T Pot with welded construe 
tion throughout, eight different terminal configurations for standard, panel and printed cir 
cuit mounting. 10 to 30K ohms. 5% tolerance. 1 watt up to 70 C derating to 0 at 175 C

DALE SERIES 1500 WIRE WOUND
A miniature (.300” x .180 x 1 250 > humidity proof, precision T Pot with welded construe 
tion throughout, nine different terminal configurations for standard, panel and printed cir 
cuit mounting: 10 to 50K ohms: 5% tolerance. 1 watt up to 70 C. derating to 0 at 175 C

DALE SERIES 5000 WIRE WOUND
A new, humidity proof, precision T Pot with new space saving square configuration ( 500 x 
190'x.500 , and welded construction throughout. 100 to 50K ohms: 5% tolerance: 1 watt 
up to 70 C, derating to 0 at 150 C.



A MAJOR
NEW
FERRITE
FOR TELE-COMMUNICATIONS

|xQ (Merit fader): Greater than 200,000 al 100 kc

Circle 8 on Inquiry Cord

Probing new dimensions in Electronics 
through Stackpole Research ...

ELECTRONIC INDUSTRIES • March 1961

. . . these in brief arc the salient electrical characteris
tics of Stackpole Ceramag 501—a remarkable new low- 
loss ferrite grade for the 10 kc to 250 kc range. Already 
revolutionizing the design of carrier-current communi
cations filters, the material shows considerable prorniae 
for electronic switching circuits and others as well.

Cup cores of Oramag 50] no larger than a quarter 
enable the design of filters with such narrow pass bands 
Hull inessag<*-lumdlinK capacities of communication.^ 
systems can be increased from 2 to over 90 messages 
per channel. The extraordinary high gain of filters 
using Ceramag 501 combine with other inherent advan
tages-—smaller size, no aging or life problems—for a 
significant contribution to system reliability.

CERAMAG* FERRITE CORES • VARIABLE COMPOSITION RESISTORS • SLIDE t SNAP 
SWITCHES • CERAMAGNET* CERAMIC MAGNETS • FIXED COM»OSIT'ON CAPACITORS 
BRUSHES FOR ALL ROTATING ELECTRICAL EQUiPME^ • ELECTRICAL CONTACTS 
GRAPHITE BEARINGS SEAL RINGS ANODES • HUNDREDS OF RÜLATEO CARBON 6 

GRAPHITE PRODUCTS.

PenuMbilltF 1800
Tempaature CcnsiMl: 1.8 x 10* per °C (—200 io 120^ C)
Aïj. Temperilere taffklMl (M-pappod rares):

0.29% per JC (—20° to 85°Q

Bui equally nignifieant is the extremely close' tolerances to which these cores are made 
To achieve thi- exact air gap required, Oramag 501 cups are supplied in matched pairs. 
Special Stackpole-designed mounting hardware and tuning slugs can also be supplied to 
assure easy assembly and maximum electrical performance with your own coil design,-

Almost four years in development, Ceramag 501 represents another basic contribution 
based on magnetic ceramic research and engineering by the oldest commercial ferrite 
producer in tho United States.

Complete details on Ceramag 501 and the remarkable research facilities that made it 
possible are available upon request Co the Electronic Components Division, Stackpole 
Carbon Company, St Marys, Pa
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News
Briefs

EAST

DVNI8CO INC„ Cambridge, Mass., manu
facturer of electro-mechanical transducers and 
ultrasensitive measuring instruments, has been 
bought by American Brake Shoe Co.

WESTREX CORP., division of Litton Indus-
tries, has established geophysical and
oceanographic inatrumentation lab at its head
quarters, 540 W. 58th St.. New York City

SYLVANIA ELECTRIC PRODUCTS. INC., 
hi formed three new laboratories within the 
company’s Amherst Engineering Laboratory. 
These are: An Advance Communication Sys
tems Laboratory; a Product Development 
Laboratory; and a Product Engineering Lab
oratory.

AMERK AN MACHINE A FOUNDRY CO. 
is acquiring the Paragon Electric Co., Two 
Rivers, Wis., manufacturer of electrical timers 
and controls.

FOTO-VIDEO ELECTRONICS INC., Cedar
N. W providing a closed-circuit

color TV system for U. 8. Air Force Head
quarters, Pentagon. It will include color
video tape recorders, color TV projectors 
large screen observation, multiplexers, 
camera heads for color slides and films.

for 
and

WESTINGHOUSE ELECTRIC CORP., has
un *8.3 million contract for additional produc
tion of the radar portion of the Air Missile 
Control System for the Navy's McDonald 
F4H-1 fighter plane.

SONOTONE CORP. Elmsford, N. Y., has 
established a special space battery facility to 
consolidate the design and development of the 
company's sealed rechargeable battery cells 
for space travel.

ITT LABORATORIES has joined ITT Fed
eral Div., to form n single operating unit to 
b< known *• ITT Federal Laboratories, Div. 
of International Telephone & Telegraph Corp. 
This consolidates into one division the research 
and development activities carried on by the 
laboratories and the electronic system manu
facturing and other related business performed 
by ITT Federal Div.

< BS ELECTRONICS is launching an ex
panded research and development program. 
Emphasis will be on promising types of semi
conductors and microelectronic circuits. The 
company’s laboratories in Stamford. Conn , 
will provide most of the additional R&D re
quirements.

CRAIG SYSTEMS. INC., Lawrence, Mass.,
has a subcontract from Raytheon Co. 
proximately *1.3 million of ground 
equipment for the U. S. Army Hawk

for ap- 
support 
Missile.

TENNEY ENGINEERING. INC.. Union.
N J., is acquiring Harvick Mfg Corp, and 
Harvick Machine Corp., Southgate, Calif. The 
companies will be combined and operated as 
one subsidiary under the name of Harvick 
Mfg. Corp.

LABORATORY FOR ELECTRONICS. INC.. 
Boston, has delivered its first RD-900 random 
storage and display system to the U. S. Army 
Corps of Engineer» The system places in
formation necessary for effective decision mak
ing during a national emergency at the finger
tips of the Nation’s executive -taff.

WALSON ASSOCIATES INC.. Elizabeth.
N. J., has established a High Vacuum Division. 
Engineering and production facilities of the 
new division will be in the company's Eliza
beth plant.

Capsule summaries of important happenings in 
affairs of equipment and component manufacturers

LORAL ELECTRONICS CORP and RADIA
TION APPLICATIONS, INC. (both of N. Y.).
have established joint venture company,
Radiation Materials, Inc. The company will 
investigate the development of and market 
for irradiated installation products such as 
polyolefin wire and cable.

FILTORS. INCm has purchased Seal-A- 
Metic. Paterson, N. J. The company makes 
glass to metal seals.

MIDWEST
LaPINE SCIENTIFIC CO., fa the new name 

of Arthur S. LaPine A Co. of Chicago. The 
new name of the company’s Eastern subsidiary, 
formerly Tenso-Lab, Inc., is also I^Pine 
Scientific Co. (New York).

AMERICAN MISSILE PRODUCTS CO.. 
INC., and DORSET ELECTRONICS LABORA
TORY'. INC., Norman, Okla., have merged.

I NIGHEE CORP., manufacturers of preci
sion gauging equipment, have moved to u new 
location at 330 Interstate Rd., Addison, Ill.

WIL*X, INC., of Ft. Worth and Houston, 
has been merged into the Haliburton Co., 
Gunkin, Okla. The Welex organization will be 
an operating division of Haliburton and will 
be known as Welex Div. Co.

ELECTRALAH PRINTED ELECTRONIC 
CORP, has established an Electrolube Div. in 
Detroit, Mich., to market n new electrical 
lubricant.

GENERAI. ELECTRIC CO.’s Computer 
Dept., Phoenix, Ariz., has been awarded a 
contract by Marine Trust Co., Weston, N. Y., 
for two GE-210 computer systems for com
pletely automating the bank’s checking ac
count bookkeeping. The first system is sched
uled for delivery in February.

MOTOROLA, INC., is moving the company 
corporate hendquarter* to its new administra
tion building in Franklin Park. III. The new 
*7.5 million structure, at 9401 W. Grant Ave., 
contains all of the company's corporate execu
tive offices in addition to the consumer and 
automotive products division

THE ZERO-MAX CO., manufacturer of
variable speed drives, has moved from 
Lindale Ave., S., Minneapolis 5, Minn, 
new building at 2845 Harriet Ave., So., 
neapolis 8, Minn.

WEST

1900

Min

KIN TEI DIV., COHU ELECTRONICS, 
INC., San Diego. Calif., will supply closed 
circuit TV systems at four of the Nation’s 
major missile bases Initial contracts call for 
installations at Vandenburg AFB. Calif. : 
Offutt AFB, Nebr. ; Warren AFB, Wyoming, 
and Fairchild AFB, Washington.

SY STRON-DONNER CORP., has contracts 
of *560,000 from Sikorsky Aircraft Div. of 
United Aircraft Corp., and the Research and 
Advanced Development Div., Avco Corp. The 
contracts are for S-D designed stabilizing 
coupler* used in all-weather helicopter*.

VIDEO CORP., San Diego, has been awarded 
a contract by the U. S. Navy Bureau of 
Aeronautics for an air traffic control center 
visual signaling system.

MHD RESEARCH. INC.. Newport Beach, 
Calif., to moving its general' offices and 
primary research laboratories into a new 1< ,
000 sq. ft. plant at 1535 Monrovia Ave., New
port Beach.

ALFRED ELECTRONICS has started a new 
32.000 sq. ft. factory and administration build
ing on a 4-acre site in Stanford Industrial 
Park, Palo Alto. Calif.

GENERAL ELECTRIC’S DEFENSE SYS
TEMS DEPT, has established a space system» 
operation in Santa Barbara, Calif. Work will 
be primarily with systems engineering and 
technical direction to insure that overall re
quirements of space programs assigned to the 
defense systems dept, are recognized, defined 
and wholly satisfied.

Y ARIAN ASSOCIATES. Palo Alto. Calif., 
has created a new department to concentrate 
ini military applications of magnetometry. The 
new department is designated the Military 
Magnetics Dept.

PENTA LABORATORIES. INC., Santa Bar
bara. Calif., has added a new research and 
development laboratory building. The company 
will use the new facility for material studies, 
process technology, and new product develop
ment work.

LENKURT ELECTRIC. San Carlos, Calif., 
has created a n«» project group to spearhead 
u st pped-up microwave product development 
program.

LOCKHEED AIRCRAFT CORP.’S CALI
FORNIA DIV. ha.» a new »4,941.573 Navy con
tract for electronic re-equipment of 69 P2V 
Neptune anti-submarine aircraft.

UNIVERSAL DATA PROCESSING EQUIP-
MENT. INC., b now 
of Dashew Business 
geles.

ZERO MFG. CO. 
SERVICES have a

an autonomous subsidiary 
Machines, Inc., Isis An-

and LION AIRCRAFT 
new reciprocal marketing

agreement. Most direct result of the agree
ment fa the sharing of Zero’s modular con
tainer system nnd Lion’s electro-suspension 
mounting system.

PENDAR. INC., has ■ contract with Sonic 
Fatigue Test Aircraft Laboratory, WADC, 
Wright-Pattereon AFB, Ohio. They will sup
ply illuminated push-button indicators for con
sole« and panels in the master control room 
of the *5.6 Air Force installation.

CONSOLIDATED SYSTEMS CORP., Mon
rovia, Calif., has established n photo-optical 
vision which will engineer, manufacture and 
market military cameras and precision instru
mentation optics.

TELE-TRONICS CO.. Ambler, has
formol a wholly-owned California subsidiary, 
Pepco, Inc., Costa Mesa, Calif. Pepco will 
produce rotary and push-pull switches.

TASKER INSTRUMENTS
Nuys, Calif., completed

CORP , Van 
delivery of

terminal area sub-system equipments for use 
in the FAA’s new data processing central for 
air traffic control. Equipment include* a video 
tracker programmer, radar aircraft trackers, 
display-character generator*, radar video con
ditioner, precision approach radar console*, and 
support equipment.

CLEVITE CORP.. Cleveland, haa granted 
right* under its patent* in lead, zirconate-lead, 
titanate, piezoelectric element* to Acoustic* 
Associates, Inc., Beverly Hills. Calif.

HOFFMAN ELECTRONICS CORP.’* Mili
tary Products Div., has a contract from the 
U. S. Navy Bureau of Ship* for modification 
of the Navy's AN/UPA/24 IFF Aircraft 
Identification System. Contract value is ap
prox. *150,000.
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COMPARE
THIS HIGH-SPEED, LOW-COST SWITCH

WITH ANY OTHER

ABSOLUTE MAXIMUM RATINGS

««III

volti

120 piWmi

LANSDALE DIVISION, LANSDALE, PENNSYLVANIA

tl»n|i TeBRerahrt.................
Collietor Vottafo, Vcb.............

J Ccllittor fo)!a|o lets..............  
v<Colloeter Carroot, Ic...................

Total Devici Diliipitin at 25 C

Dynamic Characteristics
Oitpvt CapacHaau.Ctk

See us at IRE—Booths 1302-1308

Immediately available in quantities 1-999 from 
your Philco Industrial Semiconductor Distributor

ELECTRICAL CHARACTERISTICS (T = 25°C)

—€5 ti +100 e 
.... —20 «eilt 
.... —20 volli 
... —100 ml 
......... Mt»

Rill Ticw.tr
(Vcc = —5» Ic = —10 mi Ibi = —Ï mi’ 

Mui'tj Carrier Storafo Timo CMitait Tt
(tiMi—Ibi...............................

Gali Budwfdtk Predict, tr
(Vci = — 3». Ic = — 5 m)...................

Static Characteristic«
Colloctor Cutoff Correct, Icbo (Vcb= — 

✓ Collector Catcff Correal, Icbo
(ÏCB = -Sv. T - 55°C) .................

/ Colloctor Rroakdowi Voltage, BVcbo
(It = —25 mb).........................

✓ Colloctor Dreakdcwa Voltaic. Blets 

(lai = —25 m») • ............
DC Correct Ampkficitiei Factor, ktt 

(Vce « —0.5v,lc = —W mi)....
/ DC Correct Amplificailea Factor, (ife

(Vce ■ —0 3» Ic = —ID ma) ....
Baio lapat Voltale, Vet

(Ic = —10 ma, le = —1 ma)...........
Collector Saturatici Voltage Vet (SAT)

(Ic = —10 aia, Is = —1 ma) ....
Collector tataratica Veltage, Vce (SAT)

(Ic = —10 mb, la = —0.5 ma)....
✓ Bait lapat Veltage, Vbe

(IC = —to im, Ib = —0.5 ma» ...

Now with New, Tighter “Specs”
In high-speed switching circuits, this Philco MADT 
has a long record of reliable performance. It has 
always been manufactured to meet rigid specifications 
... not selected as a fall-out device.

Now ... the 2N 11,99 A is being produced to still tighter 
specifications, making it far more versatile and permitting 
greater freedom in circuit design.

New high current rating makes it suitable for line 
drivers, blocking oscillators, etc. Higher amplification 
factor (hFE), makes NOR circuit design much easier. 
Vbe and V (SAT), guaranteed at 2 drive conditions, 
give tight control for all saturated circuit designs.

For logic circuits operating at rates up to 10 mc, it 
will pay you to get the facts on the improved Philco 
2N1499A. Compare it... you’ll find it impossible 
to beat in performance, reliability, versatility and 
price. Write Dept. EJ361

Ph ileo’s Improved 
2N1499A MADT

Ticw.tr


TOTALS

MPS

¿sm —i

568,159

Ultrasonic cleaners 46.402

521.355

EMPLOYMENT IN COMMUNICATION EQUIPMENT
AND RELATED PRODUCTS*

Thousands of employees

Year Year

ELECTRONIC INDUSTRIES March 1961

Monthly 
Average

793,129

26,973

1955
1956
1957
1958
1959

Monthly 
Average

515.7
557.8
579.8
551.4
627.2

552 0 
541.0 
535.3
528.3 
526 7 
532.3
536.6 
554.6
569.4 
576.0
582.6
582.5

Oscillators, r 
Oscillographs

Synchros 

Systems, 

Systems, 

Systems, 

Systems. 

Systems, 

Systems, 

Systems, 

Systems

1950
1951
1951
1953
1954

August... 
September 
October 
November. 
Decomber

18,871,169 

837,731

45,969 

47,452

151,159

30.875

43,226 

34.694

70.497

350.7
405.8
474.2
556.0
490.1

583 0 
586.8 
589.5 
590.2 
599.8 
615.8 
625.8 
645.3 
664.6 
675.2 
674.9 
674.7

674.2 
671.3 
666 I 
657.5
658.0 
665.7 
664.9 
680.2 
690.9 
684 1

January 
February 
March. 
April... 
May.... 
June...

566.5 
565.7
565.4 
563.2
569.1 
580.0
582.5 
598.5
608.1
602.4 
587 7
568 6

2 23I3I9 

466,362 

1.770.893

677.917 

32.300

366.609 

136,544 

47,000

1.858.860 

985.500
27.571 

28.155

296,700 

31,965

192,728 

192,973

60,500

113,188

30.791

processing 
multiplex n 

radio 

telemeterin

57,317 

262,823

169.650

95.456 

41,195

180.000

29,100

10.296.626

90.967

Meters, 

Meters, 

Meters, 

Meters, 

Meters, 

Meters, 

Meters

Amplifiers, 

Amplifiers, 

Amplifiers, 

Amplifiers. 

Antennas 
Assemblies

PRODUCTION 
1953 - i960

linear/integrating 

electronic control

boxes 

capacitance 

large screen display

antenna 
digital 

measuring

frequency 

galvanometer 

gauss 
multi 

ohm 

spectra

72,566 

35.373 

69,184

348.536 

87.977

315.627

I 727,794 

45,870 

28.785 

44,156 

26,587 

37,050 

57,097 

28.051 

42,489

3,210,874 

169,384

1.423.770 

40,053 

39.317 

104,991 

148.000 

1,513,648

49,888 

64,000 

38,250 

36.390 

55,000 

37,425 

147,930

42.843 

73,805

130.607 

466,692

31,238 

110,805

42.300 
49,867 

40,730 

52,099 

29,160 

363.300

43.049 

25,876

114,887 

77,700 

125,128 

37.455 

33.075 

63.440 

383.771

31,675 
87.953 

61.917 

64,916

Batteries 

Battery 

Bridges, 

Buffers, I

Cable, i

Facts and figures Round-up 
March 1961

Meters, vibration 

Meters, volt 

Microphones 

Microphone assemblies 

Microwavo terminal equip 

Module, digital . . . 

Monitors, maneuvei

*Notn Though this series does not measure levels of electronics employment exactly, it is a reliable 
indicator of short-term variations in electronics manufacturing activity
Source: Sureou of Labor Statistics

Servo motors 
Solenoids 

Sounders, echo 

Standards, capacitance 

Switches . . .

Switches, thermostatic

Capacitors, variable 

CeHs, fuel . .

Circuit breakers 

Communications assemblies 

Compensators 

Components, radar .. 

Components, transceivers . 

Components, computer 

Components, transmitter 

Controls, speaker-amplifier 

Converters, analog-digital 

Converters, telegraph telephi 

Cores magnetic memory 

Correlators, video   

Digital tape handlers 

Discriminators 

Data processors . . 

Gages, inspection 

Generators, noise 

Generators, thermal noise 

Generators, pulse .................... 

Headsets ... ........................

Indicators, digital display 

Indicators, thermocouple 

Indicators, thrust . 

Intercom units ...
Inverters ........................... 

Invertors, static .... 

Lie detectors, recording 

Meters, flux

Radar 

Radar towers 

Radiac sets 

Receivers, radio 

Recording equipment 

Recording oscillographs 

References a-c 

Relays 

Resistors

Resistors, negative resistance 
devices

Resistors, variable 
Resolvers

Telephones, fieri 

Test sets

Trainers, weapons system 

Transducers

Transformers

Transmitters

Transmitters, telotypn 

Transponders 

Tubes, electron 

Tubes, magnetron

GOVERNMENT ELECTRONIC 
CONTRACT AWARDS

This list classifies and gives the value of electronic 
equipment selected from contracts awarded by 
government agencies in January, 1961.

ELECTRONIC 
INDUSTRIES

Month 1957 1958 1959 1960



HERE ARE THE FACTS IN A NUTSHELLSILICON
CHOPPERS

SEMICONDUCTOR INTEGRATED NETWORKS

Trad* Mark, Speri y Rand Coi parution

SPERRT RAND CORPORATION 

NORWALK, CONNECTICUT

Typically 30,000 megohms reverse resistance
Typically 50 ohms forward resistance
High temperature stability
Unlimited quantities available
Available from local Sperry Authorized Distributors

see us AT 
BOOTHS 2733-2739 

AT IRE SHOW

Write for 16 pagt Technical Application Bulletin #2107 and new Chopper transistor 
data sheets on types 2N1917 through 2N1922.

• IO million-to-1 minimum “off'

SPERRY SEMICONDUCTOR 
DIVISION

(semiconductor" is OUR-MIDDLE name

From 1 mV “on 
to 80 V “off“

on” resistance ratio

Don't gamble — you put your experience on the line when specifying for analog com
puters, D.C. amplifiers, electronic commutators and multiplex equipment.

Sperry row offers you a complete series of silicon transistors for single use or mc’ched 
pairs that have the best combination of chopper characteristics — plus an extra margin 
cf safety which provides true design flexibility.

• High breakdown ratings — 50 to 80 volts
• Two point control of current/voltage offset parameters
• Matched pairs to standard tolerance of 1OO pv

THE MOST NEARLY PERFECT SWITCH
(And we don’t mean a shell game)

Type 
Number

BV«o 
(Volts)

BVcb 
(Volts)

BVuo 
(Volts)

Vn (max) 
Offset 

Voltage 
(mV)

In (max) 
Offset 
Current 
(m#A)

Price

1 — 99

PRICE

100 — 999
2N1917 -8 -25 -25 1.0 1.0 $ 9.75 $7.50
2N1918 -8 -25 -25 3.0 3.0 7.80 6 00
2N1919 -18 -40 -40 2.0 1.0 12.35 9.50
2N1920 -18 -40 -40 3.0 1.5 8.77 6.75
2N1921 -50 -50 -50 4.0 2.0 5.20 4.00
2N1922 -80 -80 -80 4.0 2.0 6.50 5.00



Is This New
Printed Circuit

Process For You?

EVALUATION KIT

VISIT K1E BOOTH 4506 AT THE IRE SHOW

Circle 11 on Inquiry Card Circle 12 on Inquiry Card

♦This ku contains basic scribing tools 
to acquaint you with the technique. If 
you decide to adopt the “scribe ’n’ peel" 
method, K&E has a full range of top
quality, precision instruments specially 
designed for this type of work. They are 
fuUy described in the literature which 
comes with your Evaluation Kit.

STABILENE "Scribe 'N' Peel" Evaluation Kit*
6. Photographic Developer • Di

rections under label
7. Reversal Solution-Component

a cinch to execute uniform circuit 
paths, will enable your least experi
enced draftsmen to produce work 
almost impossible to tell apart from 
the work of your most highly skilled 
veterans. And your best men will be 
giving you the same top-quality work 
as they do now ... only faster and 
more easily.

Various mechanical advantages are enjoyed with “scribe V 
peel”, too. For one thing, it’s the only practical method 
which allows the preparation of double-sided boards where 
perfect register is essential. For another, it makes possible 
ready duplication of sections of the printed circuit master 
without the slightest risk oi damage to the original.
This new “scribe ’n’ peel” technique may or may not be for 
you ... but the advantages it presents are so significant that 
we’d like to offer you a practical means of finding out. We’ve 
put together a complete “scribe ’n’ peel” Evaluation Kit with 
everything you’ll need to test this new technique, including 
easy-to-follow instructions. Using the kit, you’ll be able to 
render an actual printed circuit master and sec first hand 
what “scribe ’n’ peel” can mean to you in terms of increased 
accuracy, flexibility, speed and savings.
We’re charging only $5 to cover materials and handling... a 
modest investment which can reap tremendous dividends in 
terms of up-dating your printed circuit techniques. Simply 
fill out the coupon below' and a K&E representative will 
deliver it promptly to your door, (see coupon below).

1.3 sheets Stabilene Scribe Coat 
#R 132H • W x 11"

2. Scribe Points
3 Scribe Point Holder
4 Touch Up Crayon
5.6 sheets Stabilene Photo Sensi

tized Peel Coat #59714 - 8MT 
x 11"

NEW YORK • HOBOKEN, N. J. • DETROIT - CHICAGO 
MILWAUKEE • ST. LOUIS - DALLAS • DENVER 

SAN FRANCISCO • LOS ANGELES • SEATTLE • MONTREAL

Have you heard about the remarkable new “scribe ’n’ peel” 
technique for making printed circuit layouts? One of the first 
major companies to adopt this new method reports saving 
$27,000 on a single project involving 300 precision printed 
circuits.
“Scribe ’n’ peel” is quite simple, actually. With the conven
tional method, you lay out your printed circuit by putting 
ink or drafting tape on a surface. With “scribe ’n’ peel”, you 
scribe your design into the surface of a specially coated 
STABILENE® Film with a sharp steel instrument. After a 
few simple processing steps, you’ve got a complete negative 
master!
In addition to impressive savings, the “scribe *n’ peel” tech
nique allows much more flexibility than is possible with the 
old ink and tape methods. The scribing tools, which make it

* Reversal Solution * Component 
“B”

9.4 Cloth pads for etching
10. Etching Solution
11. Instruction Sheet

KEUFFEL & ESSER CO., Dept. El-3, Hoboken, N. J, 
Gentlemen:
Please send me n STABILENE EVALUATION KIT and bill me later. 
Name & Title: ■ . . - — ------- —
Company & Address: __ ___ ___ , _____ ,



Industries

THERMOELECTRIC GENERATOR
Thermoelectric generators made by Westing
house Electric Corp, are for commercial and 
industrial applications Units range from 5 
to 100 w and are completely static devices

CRYSTAL DULLER
Vertical crystal puller is used by Merck 6 
Co., Rahway, N j., for producing single crys
tal gallium arsenide. The semiconductor ma- 
terigl is available in doped and undoped form

AUTOMATIC SWITCHBOARD
‘‘Dialmaster'' is an automatic telephone switch
board for internal communications It has 
14 links to accommodate conversations be
tween 28 phones Stromberg Carlson is maker.

BALLOON CARRIED 
TELESCOPE-CAMERA
Telescope-camera is being built by Perkin- 
Elmer Corp, for Project Stratoscope 11. 36- 
mch aperture, 4500 lb. system will be carried 
to over 80,000 feet by unmanned balloon 
above most of the earth’s atmosphere, to 
photograph planets, nebulae, and other celes
tial objects Primary optical system is in 18
ft tube at right; secondary optical system and 
camera in 11-ft tube at left. Total height is 
over 500 ft



MIDGET SOLDERING IRONS

OCTAHEDRON TOWER

ci lumi-

Tower has greater load capability and tor
sional rigidity than conventional towers Built
by Up Right Towers. Berkeley, 
is an assembly of eight-sided

Operator uses General Electric Co 's midget 
soldering iron cn electronic circuit at Hughes 
Aircraft Co. plant in El Segundo Calif

nous paints containing tritium. This bottle 
of tritium powder contains approx 50 curies, 
yet has negligible surface radiation. Lu
minous Products Corp, Boston, is using the 
powder in a luminous paint called Lumichron

RADIOACTIVE HYDROGEN 
A E C has OK'd license-free sale

Calif., it 
sections.

BATTLE DATA DISPLAY
Old grease pencil method ot plotting aircraft 
contrasts with new Navy Display console in 
foreground. Developed by Hughes Aircraft 
Co., the consoles display graphically all as
pects of sea, air and underwater warfare.

FOR PRIVATE SPACE PROBE
Space scientists at ITT Federal Labs Nutley 
N. J., will use this 40- ft antenna to beam sig
nals at outer space Company has first * earth
space” license granted by FCC to private firm

VARACTOR DIODE
New RCA varactor diode is one of seven types that operate within 2 000 to 20,000 MC Made 
of gallium arsenide they were developed by the Advance Development Labs of RCA’s Semi 
conductor and Materials Div Somerville. N |



Type 555
DUAL-BEAM

12-nanosecond risetime

Characteristics Common to Both Oscilloscopes

-TEKTRONIX FIELD OFFICES: A Oui-Oue. H Me«

ELECTRONIC INDUSTRIES March 1961

Type 551 (without preamplifiers) $1800 
Includes Indicator Unit, Power Sup
ply, 4 Probes, 7 other accessories.

Call y our Tektronix Field Engineer for a dem
onstration of the Type 555 or Type 551 Oscil
loscope in your own dual-beam (or single
beam) applications.

Precise Amplitude Calibrator—with 18 square* 
»sve voltages (from 0.2 mv to 100 v peali-to*peak) 
available al the front panel.

High Writing Rate-KMC V accelerating potential 
provides bright traces at low repetition rates. 4 by 
10 centimeter display for each beam, with 2 centi
meter overlap.

Complete Triggering Facilities—amplitude-level 
(manual) selection ar fully automatic control.

Baltimore (Towson, Md ) • Boston (Lexington. Mass )

ford. Conn • Union, N.J.) • Orlando, Fla. • Philadelphia, Pa • Phoenix (Scottsdale, Anz ) 
Toronto (Wiilowdaie. Ont ), Canada • Washington. D C. (Annandale. Va ).

Adaptable Vertical System—accepts interchange
able plug-in preamplifiers.

Type 555 (without preamplifiers) . $2600 
Includes Indicator Unit, Power Unit, 
2 Time-Base Units, 4 Probes, Time-Base 
Extension, 7 other accessories.

Prices f.o.b factory

With the Types 551 and 555 Oscilloscopes (and Tektronix 
dual-trace plug-ins in both channels), you can display four dif
ferent waveforms at once. You can select from 24 calibrated 
sweep rates—run all four traces at the same speed on the Type 
551, or run each pair of traces at different speeds (or the same 
if desired) on the Type 555.

In addition, with the Type 555 you can control either or both 
beams with either time-base generator. Both are designed as plug-in 
units for easier maintenance. Or, you can operate one time-base 
unit as a delay generator, hold off the start of any sweep generated 
by the other for a precise interval—from one-half microsecond to 
50 seconds. And you can select from two modes of sweep-delay: 
either Conventional—when the delayed sweep is started at the end 
of the delay period by the delayed trigger, or Triggered—when the 
delayed sweep is started after the delay period by the signal under 
observation.

Although excelling in waveform- ■FPWVRVn 
comparison analyses, the Type 550-Series HLAhmmUm 
Oscilloscopes are extremely ... u t.ibk to I5B5E5W 
many other labor.i' lUPHPKW
ating in conjunction with any combination AuMNBwjMaH 
of 16 "letter-series” plug-in units, the two 
dual-beam oscilloscopes offer unique signal- 
handlii g versatility with simple, reliable 
performance.

Y. • Chicago (Park Ridge. III.) • Cleveland. Ohio • Dalias, Texas • Dayton, Ohio 
Kansas City (Mission, Kan.) ■ Los Angeles Area (East Los Angeles, Cahf,

Independent X and Y Deflection 

Vertical response-DC-to-30 MC.

Versatile Sweep Feature«—wide range from 0.1 
4Z»ec/cm to 5 «ec/cm in 24 calibrated 

hdH main sa»ep rate«, continuously vari* 
*•>/ able uncalibrated to 12 sec/cm. IX mag* 

nifier increases calibrated sweep time 
A to 0 02 A**c'cm. Single awg facili

, M late* recording one-shot phenomena.

Denver. Colo • Detr d (l attvup Vmage. Mich ) > Endicott (Endwell, N.Y.) • Greensboro. N.C. • Houston. Texas 
BviRliCM • «An|dH ia * a M nneapohs, Minn • New York City Area (Albertson. L.I., N.Y. • Si 
Poughkeepsie. N Y • San D rQ • San Francisco (Palo Alto. Cahf) • St Petersburg. Fla. • Syracuse, N.Y.

Type 555 Sweep Delay
Among many specialized applications, the 

delayed-sweep enables you to make pre
cise incremental measurements along a 
complex waveform and to obtain high 
magnification of a selected portion of 
an undelayed sweep—with jitter-free 
magnifications up to 10,000 times

TEKTRONIX ENGINEERING REPRESENTATIVES Hawthorne Electronics, Portland. Oregon • Seattle, Washington. Tektronix is represented in twenty overseas countries by qualified engineering organizations 

In Europe please write Tektronix Inc., Victoria Ave., St. Sampson«, Guernsey C l., for the address of the Tektronix Representative in your country. 

VISIT TEKTRONIX AT IRE SHOW BOOTHS 3511 3517

Tektronix, Inc.
P O Bo« 500 * Boovorton. Oregon 

TWX—BEAV311 • Cablo-TEKTRONIX 
Phono Mitchell 4-0161

Type 551 
DUAL-BEAM

Common X—Independent Y Deflection 

Vertical response—DC-to-25 MC, 

14-nanosecond risetime 

with Types K L, R, S, Pluq-lns

Dual-Beam Versatility



OHMITE
RESISTORS

TAP SWITCHESRESISTORSRHEOSTATS

Write on Company Letterhead for
Catalog and Engineering Manual 58

V/ OUR CUSTOMERS KNOW THE VALUE OF OHMITE QUALITY— 
' When a purchaser secs Ohmite resistors in a piece of 

equipment, he knows that equipment is designed and built 
for dependability.

OHMITE MANUFACTURING COMPANY 
3663 Howard Street, Skokie, Illinois

World’s largest stock for immediate delivery —Chances 
are Ohmite’s huge stock of several million resistors in 
more than 2000 sizes and types contains a unit that fits your 

requirements. Many types are also available through Elec* 
tronic Parts Distributors located across the Nation.

OHMITE ENGINEERING ASSISTANCE ASSURES THE RIGHT UNIT—
Selecting the right resistor for the job is sometimes a 

tough problem. Why not call on Ohmite application engi
neers to help out. Take advantage of their specialized skills 
and background.

Fixed ... adjustable... upped . . noninductisc... precision 
metal film and encapsulated wire-wound . . . thin type . . . 
high-current—practically any resistor you need, you can find 
in the Ohmite line.

ELECTRONIC INDUSTRIES - Marek 1961

THE EXACT RESISTOR YOU NEED-WHEN 
YOU NEED IT-FOR EVERY INDUSTRIAL 
AND MILITARY REQUIREMENT

RELAYS * R.F. CHOKES * TANTALUM CAPACITORS 
VARIABLE TRANSFORMERS • GERMANIUM DIODES



International News
FAR EAST

Chicago—“Cheap labor from abroad

second best customerAcuities handling products

finished products andcountry

EUROPE

than Upon a reasonable

U. S. S. R.
fully in the space This is be-

the existing literature >»n the subject.

solution of it depends the capability 
of the nation both to keep its de
fenses strong and to compete success-

tional trade policies point out that 
Japan—one of the cheap labor coun-

oldest, Lunik 1, is in orbit around the 
sun, but it is silent.

chosen for translation into 
will be those recommended 
Soviet and American scien- 
outstanding contributions to

the Rus- 
Explorer 
31, 1958. 
Russia’s

He proposes that the new adminis
tration undertake an immediate re
evaluation oi American trade policies 
with certain cheap labor countries. 
He also suggests that non-discrimina- 
tory duties be imposed to raise the 
cost of foreign goods to a level where 
American products can at least be 
competitive.

Supporters of our present interna-

Books 
English 
by both 
tists as

"Re-evaluate Trade Policies with Cheap 
Labor Countries" Urges Admiral's Siragusa

American in- 
serious threat 
system of this 

D. Siragusa, 
Corp.

components with a high labor con
tent. The U.S. has suffered a loss of 
half a million jobs in its trade with 
Japan last year.”

cause modern weaponry and the tech
nology of space exploration require 
increasingly large amounts of elec
tronic equipment of many kinds.

Russians Lag U. S. in 
Orbiting Satellites
Washington — NASA’s December 15, 
1960 count of operating space vehicles 
shows the U.S. leading with 17 in 
orbit. Russia has two satellites. Of 
the U.S.’s 17, 10 are still transmit
ting. Neither of Russia’s is.

Since Sputnik, a total of 41 satel
lites and space probes have been 
launched. Thirty-seven were in earth 
orbits, three in solar orbits and one 
(Russian) landed on the moon. The

See No American 
Market for Small TV

importing $1.4 billion this year and 
exporting $1.1 billion. “But,” says 
Siragusa, “The figures do not tell the 
whole story. American exports to 
Japan are primarily in coal, cotton, 
wheat, and other raw materials which 
require a minimum of labor. On the 
other hand, Japanese exports to this

Tokyo-—Sales tests in American and 
Japanese markets have convinced ex
ecutives of Tokyo Shibaura Electric 
Co. that there is not much of a mar
ket for their small-screen (8-in.) 
transistorized TV sets. They have 
postponed plans to market these sets 
in the U.S.

ported from Japan. The Japanese 
practice of requiring cash payments 
with orders has tied up large amounts 
of dealer capital, and purchasers 
have had to carry inventory normally 
stocked by distributors. Dealers are 
also having trouble obtaining ad
justments for damaged or sub-stand
ard merchandise.

Calling attention to the loss of 
thousands of jobs in U.S. electronic 
industries (Japanese imports have 
climbed to 240 times their 1955 level), 
EIA suggests that Congress and the 
Executive branch give serious con
sideration to developing reasonable 
and effective import controls. The 
U.S. should also make a serious ef
fort to effect removal of restrictions 
against U.S. products now prevailing 
in foreign countries, notably Japan.

EIA stresses that in the electronics 
industry, the imports problem is more

is undermining many 
dustries and poses a 
to the entire economic 
country,” says Ross 
President of Admiral

New Belgium Firm
Brussels — COBELDA (Compagnie 
Belge d’Electronique et d’Automa
tion), a new firm located at Gosselies 
near Brussels, has been formed by 
Hughes Aircraft Company and 
SABCA, a Belgian aircraft corp. It 
will service electronic equipment de
ployed in Europe by Hughes.

U. S. has launched 32 and 
sians 9. Oldest satellite is 
1, which was launched Jan. 
It is still transmitting.

Form European Subsidiary
Chicago — Fansteel Metallurgical 
Corp, has formed a wholly-owned 
subsidiary, Fansteel A. G., Inc. in 
Switzerland. The Company will con
centrate on markets outside the U.S. 
Fansteel makes refractory metals, 
Selenium and silicon rectifiers, tan
talum capacitors, electrical contacts, 
and carbide tools.

U.S.S.R. Grants Rights 
To Scientific Books
Moscow — Mezhdunarodnaya Kniga, 
the official Soviet book export agency, 
has signed an agreement with Con
sultants Bureau, 227 West 17th St., 
N. Y., N. Y., for translation and Eng
lish language rights to Soviet scien
tific journals. Rights include mono
graphs, symposia, conference pro
ceedings, and collections on scientific 
and technical subjects.

MOBIDIC 
GOES 
OVERSEAS
Mobile Digital Com
puter developed by 
Sylvania Electric 
Products, Inc., is 
loaded aboard ship 
for shipment to Zwei
brucken West Ger
many. U. S Seventh 
Army will use it for 
controlling supply re 
quisitions

Trouble with Jap Imports
Washington — EIA says that U.S 
radio and TV dealers are having dif-

Italian Transistors to
Meet U. S. Specs, Jap Price
Milan—Low cost transistors meeting 
American specifications will soon be 
coming from Sicily, says G. Donato, 
La Centrale S.P.A., Milan, Italy.

Italian firms have several advan
tages, including a ten year tax ex
emption for new firms and duty free 
imports of equipment. The Sicilian 
government will also pay the salaries 
of workers who are being trained for 
highly - specialized manufacturing 
techniques.





IMAGINATION IS
MORE IMPORTANT
THAN KNOWLEDGEAlbert Einstein
There are some who might argue this point 
with Einstein. But this much is certain-. 
Wherever new knowledge is sought, imagi
nation lights the way. And surely, only imag
ination of rare quality could have led Einstein 
to formulate his principle ot relativity

Einstein applied the insight of imagination 
to basic science. But imagination can be just 
as powerful in the creation and application 
of technology And nowhere, perhaps, is 
imagination challenged over so wide a range 
in both science and technology as in the 
problems of electrical communications.

At Bell Telephone Laboratories, scientists 
and engineers range far and deep in search 
of the answers. They probed deep into solid
state physics to discover the transistor prin
ciple, and they speculated and synthesized 
in an entirely different area of knowledge 
to create the giant microwave system that 
carries your TV programs across the country. 
They study ways to protect the giant mole 
cules in plastic cable sheath, and they ex
plore the basic information content of speech 
to devise better ways to transmit it. They 
devise ultrasensitive amplifiers to capture 
radio signals from distant places, while they 
conceive and develop new switching systems 
of unprecedented capabilities. Side by side 
with the development of transoceanic cable 
systems they are exploring the possibilities 
of world-wide communications via man
made satellites.

By exploring every pathway to improved 
electrical communications, they have helped 
rake your Bell System communications the 
world’s best and they will work to keep it so

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT
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♦shockley 4-layer diodes used in typical multiple-stage ring counter 
circuit. The circuit may have an odd or even number of stages.

YOU CAN COUNT 
ON 4-LAYER DIODES

For counting pulses... for timing... for digital 
read-out. The diagram shows one of several simpli
fied ring counter circuits using Shockley 4-layer 
diodes. This silicon semiconductor switch is the key 
to circuit versatility. Apply appropriate resistors 
and capacitors, and speeds from less than one pulse 
per second to several hundred thousand per second 
may be obtained. At each stage enough power can 
be handled to operate signal lamps, enough voltage 
can be supplied to operate Nixie Tubes.

When broad temperature ranges and tough en

vironmental conditions must be met, the MIL-LINE 
diode is available. Standard commercial 4-layer 
diodes are suggested for low cost, non-military ap
plications. If your circuits involve ring counters, 
consider Shockley 4-layer diodes for faster, more 
dependable operation. For application notes on ring 
counters, how to make flip-flops, drive relays, con
vert DC to AC, pulse magnetrons, or for suggestions 
about the use of 4-layer diodes in the circuit you are 
developing now...call or write your local Shockley 
representative or write Dept 12-2.

UNIT OF CLEVITE TRANSISTOR

ELECTRONIC INDUSTRIES • March 1961 Circle 16 on Inquiry Card



ANTENNA INSULATORNOW FROM 3M RESEARCH

Slips on loose Shrinks with heat

IRE,

Transparent Tubing for high temp and UL applications

Irvington Division

Circle 17 on Inquiry Card

Now you can add a tough, smooth, pr itective vinyl covering to bus bars, wire 
harness, ground cable, coils, even odd-shaped objects with "SCOTCHTITE” 
Heat Reactive Tubing. Just slip "SCOTCHTITE” Tubing ijver the object to De 
covered-apply heat—and almost immediately the tubing contracts to form a 
skin-tight seamless wrapping. Provides top electric strength along with resist
ance to chemicals, flame, and abrasion. Available in sizes from 3/64 to 51/? 
inches in diameter. "SCOTCHTITE" Tubing is economical in comparison with 
other materials and easy to use on production operations.

FREE SAMPLES: For a free sample and technical information on 
"SCOTCHTITE” Heat Reactive Tubing or "Temflex" Vinyl Tubing No. 105, 
write • 3M Co., Irvington Division, 900 Bush Ave., St. Paul 6, Minn. Dept. EBY 31.

A new crystal-clear tubing that offers exceptional stability—retains its trans
parency even under heat, light and aging. "Temflex” Brand Transparent Vinyl 
Tubing No. 105 lets you easily color identify and read printed information on the 
wires it protects. "Temflex” tubing remains extremely flexible in a temperature 
range from 105° to -10°C.; it is fungus-resistant and flame-retardant, and highly 
resistant to cut-through. Will not corrode copper Available in sizes from #24 
to 2^ inches in diameter, in lengths up to and over 1.000 feet, "Temflex" is 
ideally suited to production line operations

Seventy-four foot antenna insulator for the 
Navy’s new radio station at Cutler Maine 
is tested on dummy tower at Lapp Insulator 
Co s High Voltage Laboratory in LeRoy N Y 
System will be used with Polaris FMB system

deal 
diag-

ference is sponsored by the 
AIEE, and IAS.

Four major sessions will 
with: Communications and 
nostics; flight applications; 
sion; and Power-conversion.

ELECTRONIC INDUSTRIES • March 1961

Temflex BRAND

Two new unique 
tubing discoveries

NASA Sets Up New Group 
For Theoretical Research

The National Aeronautics and 
Space Administration is establish
ing a new theoretical research 
group in New York City. Called 
the Goddard Institute for Space 
Studies, it will serve as an arm of 
the Theoretical Div. of the God
dard Space Flight Center, Green
belt, Md.

The regular scientific staff 
(about 50 people) will be supple
mented with part time consultants 
from neighboring universities. Pro
gram will include these major 
areas: the structures of the earth, 
moon, and other planetary bodies; 
the atmospheres of the earth and 
other planets; the origin and evo
lutions of solar systems; the prop
erties of the interplanetary plasma; 
sun-earth relationships; celestial 
mechanics; and the structure and 
evolutions of the stars.

Sc otchTjte
Heat Reactive Tubing for class A applications

MHD Conference Set
A second symposium on “Engi

neering Aspects of Magnetohydro
dynamics” has been scheduled for 
March 9-10 at the University of 
Pennsylvania, Phila., Pa. The con-



Described in our brand-new Model 2 Brochure, available free by requesting Bulletin *42-1081

Centralab
Circle 18 on Inquiry Card

It is available as a single, dual or twin control, metal 
or plastic shaft, with a choice of 5 types of switches

Harmonizing with your requirements is our business. 
We probably make the type of Model 2 you need—it 
not, we can develop it for you. We’re always inter
ested m an additional variation on our favorite theme.

(snap action, push-push, push-pull, slide, or rotary), 
5 types of mountings (bushing, twist-tab, snap-tite*, 
"doghouse” bracket or "grasshopper”), 3 typet of 
terminals (solder lug, wire wrap, or printed circuit), 
with unlimited variations and combinations.

Versatility is music to the ears of Centralab 
engineering and production people—which is one of 
the reasons that our 15/16" composition variable 
resistor (known as the Model 2) is such a favorite. 
The basic unit, rated at ’ 2 watt, with resistances 
from 200 ohms to 10 megohms, in various tapers, is 
highly adaptable.

ELECTRONIC SWITCHES • VARIABLE RESISTORS • CERAMIC CAPACITORS * PACKAGED ELECTRONIC CIRCUITS • ENGINEERED CERAMICS
ELECTRONIC INDUSTRIES • March 1961

The Conventional Model 2 Composition Variable Resistor 
has 15 separate identities*... and potentially more!

THE ELECTRONICS DIVISION OF GLOBE-UNION INC- 
938C East Knef* Avenue • Milwaukee 1, Wisconsin

Ajax, Ontario

♦Trade Mark B-6113



Circle 19 on Inquiry Card

lining breakage, backlash, and accelerated wear are 
among the problems you encounter in a trimmer 

capacitor whose core rotates during tuning.
That’s why we took the rotation out of our trimmer 
capacitors. Our core runs up and down its tube with
out turning.

That's why direct traverse 
tuning curves are all smooth 
lines, utterly devoid of capac
itance reversals.

That’s why direct traverse 
trimmers tune so smoothly, 
without a snag to cause 
breakage just when you think 
the circuit is complete and 
ready to go.

That’s why tuning cores 
never work loose and become 
microphonie.

That’s why direct traverse 
capacitance values never 
change . . . even when you 
shock or vibrate the trimmer. 
Plus the properties of glass. 
We've added to this direct 
traverse design the many val
ues of glass. No other mate
rial combines such high reli

What is a
direct

traverse
trimmer

and why?
ability with such low TC. Or such precision at such 
low cost. Let the specs speak for themselves:

TC .......................
EX? volts..............  
Dielectric strength 
Megohms, IR . . .
Q factor, 50 MC .

±50 to ±100
............1000

...............1500
................ 10«
................500

Four models. Where space is no problem, you'll look 
immediately for our standard direct traverse trim

mers. They range from .5-3.0 to 1-12 uuf. Approxi
mately 0.6 uuf change per turn.

When space is tight both in front of and behind
your panel, you’ll appreciate 
our petite mini-trimmers. 
Not only are the over-all di
mensions small, but we throw 
in fixed cavity tuning which 
keeps the screw enclosed at 
all times. These range from 
1-4.5 to 1-18 uuf with ap
proximately 0.40 uuf change 
per turn.

For printed circuits you 
can get trimmers with the 
same specs as the mini-trim
mers, but designed specifical
ly for board mounting.

When you want to really 
get short behind the mount
ing panel, look at our preci
sion direct traverse trimmers. 
Hardware in front is slightly 
longer than with the mini
trimmers, but we more than

make up for this with a short back-panel dimension. 
All the way from .8-4.5 to 1-30 uuf with about 0.50 
uuf change per turn.

Try a direct traverse trimmer in your next circuit 
and see the difference for yourself. You can get com
plete specifications by writing to us at Corning 
Glass Works, 546 High Street, Bradford, Pa.

For orders of less than 1,000, you can get fast 
service from your local Corning distributor.

ELECTRONIC INDUSTRIES * March 1961



INLAND d-c torque motors
save critical weight

in guidance systems

HATFORM SHOW** W UZI

COMPARE THESE TYPICAL INLAND TORQUER RATINGS

Thickness

Circle 56 on Inquiry Card

Peak torque, oz. in.................................  
Volts at peak torque, stalled at 250°C 
Amps at peak torque.............................  
Total friction, oz. In................................  
Rotor Inertia, oz. in sec2
Weight, oz.................................................
Dimensions (inches):—O.D.

Norden Miniature All-Attitude Inertial Plat
form uses four Inland torque motors, one for 
each gimbal axis.

Norden specifies these Inland d-c torque 
motors because of their compact pancake 
shape, low-power input and direct torquing. 
In addition to providing the obvious weight 
and space reduction, Inland’s direct drive 
positioning eliminates gear train problems 
such as backlash.

Norden engineers say, “The linearity of 
the Inland torquers is excellent over a wide 
range so that precession rates may be ac
curately established. The torquer fixed field 
is carefully stabilized so that the torquer 
gradients will be constant over long periods 
of time.”

Inland d-c pancake torque motors with 
high torque-to-inertia ratios and linearity 
of output provide all the advantages of 
direct gearless servo positioning in a com
plete line over the full range of 0.1 to 3,000 
yxmnd-feet.

ELECTRONIC INDUSTRIES • March 1961

UNLAND MOTOR SFŒSÏ

For complete catalog with engineering data, outline drawing»; and specifi
cations on these and other Inland d-c pancake torquers, write Inland 
Motor Corporation of Virginia, Northampton, Massachusetts. Dept. 8-3.

Ml

T-1321-A T-2136-A T-2108B

20.0 35.0 60.0
48.0 26.0 25.6

1.21 1.6 1.24
0.5 0.8 1.5

001 .007 .011
5.0 90 14 0
1 937 2.81 2.81
.625 1.00 1.00

L 50 - 1 1.00



EMCOR Standard Cabinets

offer 
more

advance 
design 
and 
quality 
construction 
features!

7" high, 16 gauge steel center strut for ease of 
equipment mounting and greater over-all struc
tural strength.

14 gauge steel frame construction assures 
greater ruggedness and rigidity.

Electronically controlled spot welds assure su
perior strength.

Jig assembly line fabrication provides rigid qual
ity control and assures compatibility of frames.

Key Heliarc* Welds provide for greater struc
tural rigidity.

Continuing research and development by the 
Roy C. Ingersoll Research Center maintains 
EMCOR leadership in metal cabinetry.
♦Registered Trademark Linda Air Products Co.

From single cabinets to major systems, 
the hundreds of basic frames of the 
EMCOR Modular Enclosure System meet 
your height, width, depth and struc
tural enclosure needs-

WRITE TODAY FOR CONDENSED CATALOG 106

Originators of the Modular Enclosure System 

INGERSOLL PRODUCTS 
Division of Borg-Warner Corporation 
630 CONGDON • DEPT. 1245 »ELGIN, ILLINOIS

BORG-WARNER

Energize High Voltage 
Project at 460-750 KV

General Electric Co.’s Project 
EHV (Extra-High-Voltage) trans
mission line has set a record 
mark of approximately 750,000 
volts. Project EHV is a 4.3-mile 
prototype transmission system de
signed to transmit electric power 
at 460 to 750 KV instead of the 
115 KV now’ used. It is located 
near Pittsfield, Mass. The project 
will help solve many problems. 
Among them are the character 
and control of corona losses. Over 
267 measurements of 47 types are 
being conducted: 133 electrical 
of 13 types; 71 mechanical of 11 
types; and 63 meteorological of 
23 types.

Being measured are radio and 
television influence, voltage surges 
and current, axial tension, maxi
mum angle of swing, amplitude 
and frequency of aeolian vibra
tions, temperature, wind velocity 
and direction, and lightning.

Engineering Student 
Decline Continues

The total number of engineering 
freshmen enrolling in the fall term 
of the 1960-61 acadamic year 
dropped by 100 from the 1959-60 
year. Reports from the U. S. Dept, 
of Health, Education and Welfare 
show 67,600 students registered in 
this year compared to 67,700 last 
year. This is the smallest drop in 
three years.

Enrollments for master’s and 
doctor’s degrees in engineering 
continues to increase. Enrollments 
for the master’s degree rose 5.1% 
to 31,200 and for the doctorate 
14.3% to 6,400.

FORM NEW COMPANY

W. J. deFremery, International Rectifier Corp. 
(Right) and Kalwant Rai, Ram Krishan Kul- 
want Rai of India, discuts new company 
formed by the two firms to manufacture 
selenium rectifiers for industrial and com
mercial use in India.

Circle 57 on Inquiry Card ELECTRONIC INDUSTRIES March 1961



4-POLE POWER CONTROL RELAYS FROM STOCK

another example ol y reliable relayabihty

SPECIFICATIONS

send for latest data

ELGIN dwn« RELAYS
Circle 58 on inquiry CardELECTRONIC INDUSTRIES • March 1961

Contact arrangements - SPDT, DPr T 3PDT, 4PDT 
Contact rating-15 amps resistive, 5 amps inductive 

Contact material—0.25" dia fine silver 
Coil voltages A resistances-wide range of AC and DC 

AC power —10-12 VA, nominal 
DC power-2-3 watts, nominal 

Dimensions-1.906" x 3.062" x 2.593", maximum 
Weight-8 ounces, maximum

THE ELECTRONICS DIVISION Of ELGIN NATIONAL WATCH COMPANY 
2435 NORTH NAOMI STREET, OUROANK, CALIFORNIA

Elgin Advance stocks the only 4-pole power control relay of this 
type on the market. Specify the PC Series when you require 
dependable current switching.
The PC Series features heavy load carrying capacity, combined 
with small size- a variety of contact arrangements —and a wide 
range of AC and DC coil voltages and resistances.

from

CONTROL
—- -



k NEW SLANT
1N821A

Vt, ZENER VOLTAGE (VOLTS)

Typical Operating Characteristics Curvi

from MOTOROLA
LOWER DYNAMIC IMPEDANCE MINIMIZES VOLTAGE FLUCTUATIONS

helps reduce circuit complexity eliminates components

SEE THE LATEST MOTOROLA SEMICONDUCTORS AT IRE BOOTH /1117-1118

The above curve emphasizes the principal advantage of Motorola’s new 1N821A aeries — 
6.2 volt temperature-compensated reference diodes. The slant, or slope, of the curve is due 
to the extremely low dynamic impedance of these new devices .. 8 ohms typical, 10 ohms 
maximum
Because of this extremely low dynamic impedance (nearly half that of units available 
elsewhere), reference voltage fluctuations due to current changes are minimized a pri
mary concern in reference applications. This amazing voltage stability allows you to sim
plify th»- complex constant-current circuits previously required ... reducing components 
and increasing reliability. And, this new 1N821A series costs no more than the higher 
impedance units.
This dramatic achievement in a single zener device* is a typical example of Motorola leader
ship in zener research and development Motorola refinements have been responsible for 
making these versatile devices more useful in an ever widening field of applications
Another facet in Motorola’s zener leadership is an emphasis on reliability second to none 
Unique production processes, exhaustive in-process control, continuous life-testing and 
conservative ratings contribute to a growing preference for Motorola zeners. If you are 
using zener diodes ... be sure you have complete information on the design and production 
advantages to be gained by specifying “Motorola”.



VERSATILE MOTOROLA ZENERS... 
offer you many design advantages
WIDE SELECTION — enabling you to use the pre
cise device for your exact circuit requirements. 
Over 2,070 different devices an available 
covering seven wattages ... and five temperatu re-compensated series. Three standard tol
erances are offered: 5%, 10% and a 20% 
tolerance for lower-cost, non-critical applica
tions. Matched sets are available in tolerances as low as 1%. Motorola also has a variety of 
military-qualified zeners.
OUTSTANDING PERFORMANCE - is one of the big advantages you gain when using Motorola 
zeners These include lower dynamic imped
ance, lower temperature coefficients and 
sharper knees, units are measured at the 1/4 power level — the point of typical usage. 
Dynamic impedance is measured at two 
points and 100% scope-checked.
COMPLETE SPECIFICATIONS - Motorola supplies 
you with the industry’s most comprehensive 
specifications .. giving you the complete pic
ture of the diode characteristics. Tempera
tures are fully specified. Forward current 
ratings are specified and guaranteed.
RELIABLE OPERATION — exclusive procès*, and 
quality control procedures assure extreme 
uniformity, high stability and longer life. 
Motorola’s million-dollar reliability program 
has resulted in a level of reliability acceptable 
for the most critical application«
IMMEDIATE AVAILABILITY - Motorola Zener Diodes are available “off the shelf” from 28 experienced industrial distributors. For fast delivery of any Motorola zener, contact the
distributor nearest you.
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FOR CONFUTE TECHNICAL INFORMATION on th« spe
cific Motorola Zeners most applicable to your circuits, 
write to Technical Intormetion Department, Motorola 
Semiconductor Products, Inc., 5005 fast McDowell Road, 

। hoenia 10, Arizona. Or contact your nearest Motorola 
Semiconductor Distributor.

ZENER-RECTIf4ft APPLICATIONS HANDBOOK -Motorola s 
new Zener Dieda-Rectifier Handbook is a Suable ref
erence boc'« tor circuit engineer. This ¡00-page Bdid4 
to basic theory, design characteristics and application? 
is available through your Motorola Distributor Price 
$2.00.

MOTOROLA

5008 EAST McOOWEU. ROAD • PHOENIX 10, ARIZONA

M
OTOROLA ZEN

ER DIODES



VISUAL ENGAGEMENT INDICATOR

IMPACT EXTRUDED SHELLS

INSERT A PERIPHERAL SEALS

■ANTI-DEFLECTION 1ISC

DOUBLE RISERS

MECHANICAL CABLE CLAMP

0RQUE-ABS0R8ING FERRULE'

POKE NOME* CONTACTS

WiRE INSPECTION HOLE

POSITIVE CONTACT RETENTION

CLOSED ENTRY SOCKET CONTACTS

MONO-BLOC INSERT A GROMMET

AMPHENOL CONNECTOR DIVISION
Circle 60 on Inquiry Card

• Performance not affected by maximum operating temperature life of 
800 hours at 200°C (392°F), simultaneously conducting current on all 
contacts.

* Performance not affected by Thermal shock of 260°C (500°F) to -55°C 
(-67°F).

• Supports 1500 volts RMS at high altitudes (Sea level to 350,000 feet) 
fully mated.

• Altitude immersion resistant after 10 contact removal and insertion 
cycles on all contacts. (Maintains 5000 megohms I.R. after three alti
tude cycles.)

• Environmental and electrical integrity is maintained during and after 
vibration, 0 to 2000 CPS, 15 g’s during exposure to 200°C and -55°C.

1830 S 54TH AVE. ♦ CHICAGO 50. ILLINOIS
Amphenol-Borg Electronics Corporation

Plus Outstanding Design Features -write for data

w Hdww I
AMPHENOL

48 SERIES CONNECTORS 
TO MIL-C-26500 

provide you with these 
performance features:



COUNTERFEIT DETECTOR

use

Victoreen
5806 Hough Avenue Cleveland 3, Ohio

BOOTH 2301-2303 IRE

Circle 61 on Inquiry Card

CORSfOER, USR HT&f VOYAGE

ine bills arc returned Planctromcs. 
Easton. Ps . makes the device.

White Light for Pilots
The USAF-Northrop T-38A 

Ion supersonic trainer will

ELECTRONIC INDUSTRIES « March 1961

“white light” illumination for cock
pit instruments. The filtered white 
light system will let pilots distin
guish color on instruments anil 
maps.

Present cockpits are illuminated 
with red lights so that only red 
and black markings can be seen. 
It was formerly believed that red 
light required less time for a pi
lot’s eyes to adapt to night vision. 
But human factors engineers have 
learned that there is no appreciable 
difference in adaptation time be
tween low intensity red light and 
low intensity white light. The lat
ter also provides the advantage of 
color detection.

ElA's Standard Buying 
System Uses Coupons

The Electronic Industries Asso
ciation has set up a new system 
for buying technical standards 
prepared by its Engineering Dept. 
The new system uses coupons.

Special coupon books may be 
bought from the department in 
N.Y.C. and used as cash in buy
ing the standards. Each $25 book 
contains 60 coupons. The system 
features a “built-in” cash discount 
of 2%.

The system is designed to elimi
nate purchase orders, small in
voices, and minimum charges. 
Books may be ordered from EIA’s 
Engineering Dept., Room 2260, 11 
W. 12nd St., N. Y. 36, N. Y.

RFGULATOR CIRCUITS OR HIGH 
y^LTAGR AMPL <Ti£Rs.

Electronic dollar bill scanner accepts only 
genuine one dollar bills face up Non-genu-
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THERE'S EVEN MORE TO THIS

Where highest quality 
Is in volume production

ELECTRONIC INDUSTRIES • March 1961

This small “F” unit contains the oversize junction that is characteristic 
of all Tarzian silicon rectifiers. The result is big performance; 
specifically, lower temperature rise, longer life, increased reliability, and 
the capacity to handle inrush currents well above normal circuit requirements.

Furthermore, present production of Series F units is at the rate of 
tens of thousands per day. Production of these units to date is in the 
millions. Performance testing and life testing go on continuously, of course 
The experience of users is not only favorable, but extremely large. 
And prices are realistic, to say the least.

In short, we don’t know of anybody who makes more of these, or 
who makes them better, or who makes them at less cost. Do they meet 
your requirements? Write for the facts you need for decision. Application 
engineering service is also available without cost or obligation.
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SARKES TARZIAN, INC.
World'* loading Marat cctuiers al TV ond FM Tunm • Ckned Circait TV System* • Broadud 

Equipment • Air Trimmen • FM Radica • Magnetic Recording Tape • Semiconductor Device*
SEMICONDUCTOR DIVISION a BLOOM I NOTON, INDIANA
In Canada: 700 Worton Fid.. Toronto » • Export. M Aurtema, Ine.. New Vortt

Sarkes Tarzian

SERIES F

Silicon Rectifiers
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OSCILLOSCOPE

Frequency range to 10 KC.

15 sweep speeds, 2 sec/cm to 50 usee/

duMont

jwr

Circle 64 on Inquiry Card

100 mm. $1350

At last, all the inherent advantages of oscilloscopic long-term display at a price 
within reach of even the most modest instrumentation budgets... the new 
Ou Mont 430 represents a significant breakthrough in initial cost, operating 
costs, performance, and reliability.

The 430 provides a wide selection of sweep speeds, with a choice of automatic, 
driven or single sweep. Single sweep is armed manually, enabling transients to 
trigger the sweep, and capturing them for long-term observation. A special, 
extra-brightness circuit provides short-term extra trace brilliance.

The 430 is a single, compact unit, yet offers a usable screen area of 80 x

Storage time from seconds to days. Erase 
-am*— time 15 seconds. New storage time every 

45 seconds.
Low cost storage CRT ($175) provides 

— ***- minimum of 10,000 erases. Special cir
cuit prevents tube burns.

AVAILABLE RIGHT 
NOW...WRITE FOR 
COMPLETE DETAILS
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Converter For Unconven
tional Power Generators 
Developed

A new 50 kva inverter, designed 
to solve a vexing problem with un
conventional power converters, has 
been announced by GE. The prob
lem with using these new devices 
—fuel cells, thermoelectric gener
ators, thermionic generators, etc.— 
is that the power output is de and 
the equipment they will operate 
is ac.

The company’s new inverter has 
no moving parts (except for two 
fans) and it does the work of a 
60-hp motor-generator set. These 
motor-generator sets are generally 
too heavy for the new applications 
and have many maintenance prob
lems.

ALLEN I. DU MONT LABORATORIES, Clif tea, N. I. F~
- - -------------------- Frircrild

DIVISIONS OF cumfun pho ihstrumîht

PAY MORE 
WHEN THE 
BEST WILL 00? 
DU MONT 430 
STORAGE

R A. Koehler examines silicon controlled rec 
tifier used in CE’s new inverter designed 
for use with unconventional power generators

The inverters ac power output is 
provided at frequencies varying 
from 50 to 500 CPS. The new sys
tem uses silicon controlled recti
fiers.

New Research Center
The Federal Systems Div., IBM 

Corp., has established a new 
Communications Center to develop 
advanced data transmission tech
nologies for space and military 
computer information systems. The 
center will be located near Wash
ington, D. C., at Rockville, Md.

Research will emphasize improve
ments in systems design and relia
bility in both radio spectrum and 
direct wire communications. Major 
applications in the computer-com
munication field include: aero
space missions, undersea warfare, 
real-time command control sys
tems, and complex intelligence and 
logistics networks. The new Cen
ter will also provide systems analy
sis to apply advanced communica
tions devices to existing and future 
electronic control systems.



SEMICONDUCTOR CORPORATION
A Wholly Owned Subsidiary of Fairchild Camara and Instrument Corporation

ELECTRONIC INDUSTRIES March 1961 Circle 65 on Inquiry Card

Make sure to visit The Fairchild Exhibit, Booths 
2705-2707 on the second floor at the IRE Show

fairchild’s planar 2N1613 starts with low leakage (lOm^A), high alpha cutoff 
(120mc) and excellent beta over a wide collector-current range (see specifications). 
Oxide-protected surfaces and junctions - a unique Fairchild planar advantage - 
keep operating parameters stable throughout transistor life to prevent creeping 
incremental noise buildup.

LOW-NOISE, LOW-LEAKAGE PLANAR CHARACTERISTICS 
IN THE FAIRCHILD 2N1613 ARE THE KEY
Low overall noise in this example of a transistor amplifier circuit comes from use of tran
sistors with ideal low-noise characteristics. “Flicker" and "shot" noise —the low- and 
high-frequency components of transistor noise — are uniquely minimized by the planar 
2N1613. —---------------- --------------------------------
Detailed Application Notes disclose complete design and /FT* f r r f
operation considerations for low-noise transistor circuitry / ./? ! D / / 7")May we send you your copy? !” / K

T2K Cj

?NI613
Generator

2N1613

CONDITIONS

150mA
50mA. 10V

0mA
VC 60 25 C 

150 C

bfp DC pulse current gam 
h,e Small-signal current gam

SanuUting 
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18^^*
0 8m»A

Cob Collector capaciti 
’CBO Collector cutoff



Mod«4 
737AN 
with 
inline 
rvMout

* All Solid State 10 MC Counter Section
* All Solid State Time Interval Plug-in
* Power Consumption 125 Watts
* Decade Count-down Time Base
* Two Year Warranty

Except for Converter Tubes
& Bugged Unitized 

Construction

220 MC FREQUENCY METER 
WITH THESE FEATURES?

Move it anywhere you want with ease. Rack Mounting simpler, too.



Period Meter
offers solid state reliability and 48 pound compactness

Model 727A Univorsal Coimttr-Timor

Model 726A Universal Counter-Timer

Please address Dept. 44.

A DIVISION OF PACIFIC INDUSTRIES. INC

To see the complete solid state Ima of digital instrumentation, visit us at the IRE Show—Booth f3226-28.

Using only 50 watts Model 727A measures de 
to 10 met*:ydes and 0.1 #sec to 10’ seconds, 
three Input chsnnels. Decade count-down time 
base Price $2750.

12970 Bradley Avenue ' Sylmar, California 
Phone- EMpiro 7-2161

Measure frequency de to 220 mc
Measure period to 0.1 microsecond

AND HERE'S
100% SOLID STATE RELIABILITY
CMC offers a complete line of tran
sistorized digital instrumentation in
cluding universal counter-timers, time 
interval meters, frequency-period 
counters, printers and preset counter
controllers. Here are two models espe
cially suited for applications where 
high reliability and flexibility of func
tion are key factors. These units can 
also be remotely programmed by 
simply closing contacts.

LOW POWER-A KEY ADVANTAGE
The complete instrument uses only 125 
watts of power which reduces operat
ing temperatures, prolongs component 
life, and assures long trouble-free oper
ation. Even at 10 mc, transistors are 
well derated. Because of this inherent 
reliability, CMC offers a two year free 
service warranty except for converter 
tubes-the first manufacturer to offer 
this extended guarantee.

FOR MORE INFORMATION 
contact your CMC representative 

for a demonstration, or write 
for new technical bulletins.

WHAT IT IS
CMC’s Model 737A Frequency Meter 
combines an all solid state 10 mc 
digital counter and a vacuum tube 
heterodyne converter. Three converter 
plug-ins are currently available with 
more on the way. Model 731A plug-in 
extends the 10 mc range to 100 mc and 
Model 732A covers 100 mc to 220 mc. 
The third available plug-in, Model 
751 A. is an all solid state 0.1 micro
second to 10’ second time interval 
section.

THESE FEATURES. TOO
Automatic decimal point * Inline 
readout available as standard option 
* Stability, 2 parts in 10’ standard, 
5 parts in 10" special. * Accuracy, 
±1 count ± oscillator stability * 
Sensitivity, 0.25 v rms * Standardize 
against WWV ♦ Remote program
ming without special regard to cable 
length, type of cable, or impedance 
matching * Printer output to drive 
digital recording equipment, punches, 
inline readout and other data handling 
gear, $80.00 extra.

Only 5U Inches high and weighing just 25 
pounds. Model 726A measures de to 12 mt 
end 1.0 #sec to 10» sec. Three Input channels. 
Secede count-down time base Power r onsump 
tlon 40 watts: price. tiSOO

Measure time Interval 0.1 microsecond 
to 10T seconds
Count de to 10 mc

Now- See how 
the CMC 737A 
compares with 
its two closest 

competitors

CMC
Model 737A

Company A 
220 mc unit

Companys 
220 ok unit

CIRCUITRY All solid state 
counter section 100% vacuum tube 100% vacuum tube

TOTAL NUMBER 
OF VACUUM TUBES

13 91 75

WEIGHT Net 48 lbs. Net 118 lbs. Net 115 lbs.

SIZE
14"HxirW 

x 13" D 
(1.8 cu. ft.)

21K"Hx2(TW 
x 23%" D 
(5.8 cu. ft)

20"Hx20"W 
x irD 

(4.4 cu. ft J
POWER 125 watts 600 watts 380 watts

TIME BASE Decade counl down type, 
no divider adjustment

Multi-vibrator type; requires frequent 
adjustment

WARRANTY PERIOD 2 years lyear 1 year
PRICE 

\ (basic unit with vertical 
decade displeyl 

(converter plug-ins) 
(TIM plug-in)

$2400 $2150 $2275

$250 each $250 each $250 each
$300 each $175 each Included



CONTRACT AWARDS 
IN FISCAL 1960

This list gives (in order by dollar vol

ume) the 100 parent companies which re

ceived the largest volume of military primo 

contract awards in I960.

I. General Dynamics

2. Lockheed Aircraft Corp.

3. Boeing Airplane Co.

4. General Electric Co.

5. North American Aviation, Inc.
6. Martin Co. (The)

7. United Aircraft Corp.

8. American Telephone & Telegraph Co.

9. Radio Corp, of America

IO. Douglas Aircraft Co.

11. Hughes Aircraft Co.

12. Raytheon Co.

13. Sperry Rand Corp.

I4. International Business Machines Corp.

IS. Republic Aviation Corp.

16. Westinghouse Electric Corp.

17. General Tire A Rubber Co.
18. Bendix Corp.

I9. G umman Aircraft Engineering Corp.

20. General Motors Corp.

21. Newport News Shipbuilding & Dry 

Dock Co.

22. McDonnell Aircraft Corp.

23. International Telephone & Telegraph 

Co.

24. Chrysler Corp.

25. Standard Oil Co. (N.J.)

26. Avco Corp.

27. Chance Vought Aircraft Corp.

28. Northrop Corp.

29. Thiokol Chemical Corp.

30. Burroughs Corp.

31. Thompson Ramo Wooldridge, Inc.

32. Standard Oil Co. of California

33. Collins Radio Co.

34. Minneapolis-Honeywell Regulator Co.

35. Pan American World Airways, Inc.

36. Philco Corp.

37. Hercules Powder Co.

38. Merritt-Chapman 4 Scott Corp.

39. Goodyear Tire & Rubber Co.

40. Texaco, Inc.

41. Kaiser-Raymond-Macco-Puget Sound

42. General Precision Equipment Corp.

43. Garrett Corp.

44. American Bosch Arma Corp.

45. Curtiss-Wright Corp.

PRE-LAUNCH ACTIVITIES

Guidance building for the Atlas ICBM CE test conductors, supervisors, and console operators 
engage in pre-launch activities.

46. Ryan Aeronautical Co.

47. Socony Mobil Oil Co.

48. Continental Motors Corp.

49. Bethlehem Steel Corp.

50. Temco Aircraft Corp.

51. Bell Aircraft Corp.

52. Kiewit (Peter) Sons Co.

53. Marquardt Corp.

54. Ogden Corp.
55 Massachusetts Institute of Technolog/

56. American Machine A Foundry Co.

57 Food Machinery A Chemical Corp.

58. Kaman Aircraft Corp.

59. Morrison-Knudsen Co.

60. Magnavox Co. (The)

61. Hazeltine Corp.

62. Shell Caribbean Petroleum Co.

63. Laboratory for Electronics, Inc.

64. General Telephone A Electronics Corp.

65. Lear, Inc.

66. Sanders Assoc., Inc.

67. Continental Oil Co.

68. Westinghouse Air Brake Co.

69. Olin Mathieson Chemical Corp.

70. Jones (J. A.) Construction Co.

71. Mason & Hanger—Silas Mason Co

72. System Development Corp.

73. Johns Hopkins University

74 DuPont (E. I.) de Nemours A Co
75. Cities Service Co.

76. Motorola, Inc.

77. Goodrich (B. F.) Co.

78. Hoffman Electronics Corp.

79. MacDonald Scott A Associates

80. States Marine Corp.

81. Ford Motor Co.

E2. Hayes Aircraft Corp.

83. Richfield Oil Co.

84. Air Products, Inc.

85. Leavell-Scott A Associates
86. Cook Electric Co.

87. Gulf Oil Corp.

88. Tidewater Oil Co.

89. Overseas National Airways, Inc.

90. ARCO, Inc.

91. Fairchild Engine A Airplane Corp.
92. Firestone Tire A Rubber Co.

93. Standard Kollsman Industries, Inc.

94. Gilfillan Bros., Inc.

95. International Harvester Co.

96. Loral Electronics Corp.

97. Sunray Mid-Continent Oil Co.

98. Eby (Martin K.) Construction Co.

99. U. S Rubber Co.

100. Utah-Manhattan-Sundt

here's your new
4-page Hughes brochure

‘Why PNP silicon 
alloy transistors?

Tear along perforated line 
and keep for ready reference

If someone beat you to this copy of 
the magazine, the new Hughes color 
brochure is probably missing To 
get your copy, just circle No 20 on 
this magazine’s reader service card 
or write Hughes Semiconductor 
Division, Marketing Department, 
Newport Beach, Calif
For fast information concerning 
Hughes’ diodes, transistors, reiti- 
fiers and other related devices call 
your nearest Hughrv Semiconductor 
Sales Office or one of the following 
Hughes authorized distributors

AUTHORIZED DISTRIBUTORS:
Akron, Akron Electronic Supply, PO 2-8818 
Alamotordo, Radio Specialties Co., Inc , HE 7-0370 
Albuquerque, Radio Specialties Co., Inc., AM 8-3901 
Baltimore, Kann-Eilert Electronics, Inc., TU 9-4242 
Boston, Radio Shack Corporation, RE 4-1000 
Buffalo, Summit Distributors, Inc., GRA 3100 
Cedar Rapids, Oeeco, Inc., EM 5-7551 
Chicago Allied Radio Corporation, HA 1-6800 
Chicago, Newark Electronics Corp., ST 2-2944 
Cincinnati, United Radio Inc., CH 1-6530 
Cleveland, Akron Electronic Supply, MA 1-5835 
Dallas, Wholesale Electronics Supply, TA 4-3001 
Denver, Ward Terry Company, AM 6-3181

8 AL 5-4986
Detroit, Radio Specialties Co., BR 2-4200
Houston, Wofford Electronic Co., JA 6-4369 
Inglewood, Newark Electronics Co., Inc., OR 4-8440 
Knoiville, Bondurant Brothers Co., 3-9144 
Us Angeles, Kierulff Electronics, Inc.,

Rl 7-0271 - TWX LA 46
Mineola, Ung Island, Arrow Electronics, Inc., 

PI 6-8686
Minneapolis, Uw Bonn Company, FE 9-6351
New Haven, Radio Shack Corporation, ST 7-7121 
New York, Terminal-Hudson Electronics, Inc., 

CH 3-5200
Progress Electronics Co., CA 6-5611

Oakland, Elmar Electronics, Inc., TE 4-3311
Ogden, Carter Supply Co., EX 3-8603
Orlando, East Coast Radio of Orlando, Inc., 

CH 1-3353
Philadelphia, Radio Electric Service Co of 

Pennsylvania, Inc., WA 5-5840
Phoenix, Electronic Specialties Co., AL 8-6121 
San Diago, Western Radio and Television

Supply Company, BE 9-0361
Seattle, Almac Electronics Corp., PA 3-7310 
Silver Spring, Kann-Eilert Electronics, Inc., 

LO 5-5200
Syracuse, Morris Electronics of Syracuse, 

Inc., GR 6-7431
Tucson, Standard Radio Parts, Inc., MA 3-4326
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WHY PNP SILICON ALLOY TRANSISTORS?



Why PNP Alloy Transistors?
Soon after ihe introduction of the transistor many applica
tions which had formerly utilized vacuum tube' were red# 
signed to take advantage of the favorable characteristics of 
the new component. Some of these applications were ideally 
suited to the germ nium transistor But where high operating 
temperatures or low currents were involved, silicon (with its 
substantially lower leakage current) gave the circuit designer 
hope for his critical applications a In designing these sili
con trans ton., semiconductor manufacturers faced a problem 
The alloy process which had proved successful for germanium 
transistors was found to be extremely difficult with silicon 
However, even the earliest silicon alloy transistors indicated 
a uniformity of desirable char cteristics which wam-nted 
further research and development. NPN transistors did not 
lend themselves to the alloy process so most manufacturers 
turned to an NPN silicon grown junction process. Circuit de
signers’ needs; however, for a reliable PNP silicon alloy tran- 
«•stor still remained. • Some semiconductor manufacturers 
persisted, and pioneered*1* a PNP silicon alloy transistor. To
day it is not only accepted wholeheartedly by the military, but 
regarded as the “work horse” for high nd low level transistor 
circuitry by electronic design engineers throughout the world 
It might be added that PNP silicon alloy transistor are being 
used in every major missile currently programmed.

Reliability Insurance
In order to insure a stable, reliable product Hughes Semicon
ductor! has established a strenuous test program. Here in 
detail are two typical environment;! tests to which every 
Hughes silicon alloy transistoi is subjected
Temperature Cycle “Heat-Freeze' Proceea One hour 
storage at —65°C, then one hour storage at200°C alternating 
the process for 250 continuou - hours I All temperature changes 
take place in less than a minute anti are performed automatic
ally in oven-freezerr which were designed and built especially 
for Hughe Result: Extreme device stability
Hermetic Seal Tent Each transistor is immersed in a liquid 
detergent with one hundred pounds of pressure applied—and 
maintained for two hours! Each uansistor is then given a 
thorough leakage current test Additionally, on a ampling 
basis, these transistors are subjected to a helium leak rate test. 
Precautions such as these insure maximum device reliability 
in your circuits

Characteristics and Advantage?
Dependent upon your .pecific requirements, some features 
will obviously be of more importance to you than others. 
Actually, the proper combination of the following character 
■sties will produce a high-quality, general purpose PNP sili
con alloy transistor. (See Table I for current Hughes family 
types )
• High Breakdown Voltage« ■ High Power Dissipation
■ Symmetrical Breakdown Voltages • Low Level Operation
• Uniform Gain Vs. Currant Characteristica • Inverse Gai
■ Low Saturation Rsaistsncs • Low Stando Vottag.
■ Low Input Impedance • Low Noiae Figure
• Low Leak g Current

Especially worthy of consideration is the low saturation resist 
ance, which results in small collector to emitter voltage drops 
permitting low level switching not possible in many of the 
other types of silicon transistors. Linear operation of silicon 
alloy transistors is retained even if the collector-base voltage 
drop, to zero - or to a slig itly positive value The breakdown 
voltage: (BVa q, BVqbo and BVclto) shown in Table I fea
ture voltage: as high as—110V( jar mteed minimum values) 
on some types In normal configurations, high collector volt
ages are possible, making these device usable in application) 
such as relays and mi gnetic core drivers where an “inductive 
spike” might destroy other transistors • The uniform elec 
triem characteristics and the narrow range of parameter vari
ations also make silicon alloy transistors most desirable. One 
outstanding example of this ii their acceptance in de differ
ential amplifiers

Applications and End Products
■some o* ch*, mc r popular application.' for this device -re ia. 
and dc<2) amplifiers, audio oscillators, low-level dreoits***, 
switching, de choppers and modulators, especially those appli
cations operating with elevated or varying ambient temper
atures Typical end products from the ibovc uses ire regu
lated power wpplies, computers, missile guidance systems, 
communication and telemetry equipment and servo systems.
(1) Hugh« Aircraft Company, Semiconductor Diviaion began work on 

silicon alloy tranciatora in early 1954 and uawa continued their re
search «Torta through tho present

'2/ W. Steiget “ ; ’TVan. jstot Ihmpernture Analysts and ita Apflicatior. 
to Difiere, liai Ampli*, re" IRE TRANS. INSTRUMENTATION 
Vol. I-S. December 1959

(3) C. D. Todt., "Preamplifier Designed for Minimum Power Consump. 
bun" ELECTRONICS, Vol. 33. Apr« 29, 1950.

H’ighe* Silicon Alloy Transistor Families —Table I

— 15 -0.1

— IS2M1239 —0.1

-0.1

2N1241

2N1242

2N1243

2N1244

2N1228

¿N1230

29123J

’N1232 -60

-60

-110

2N327A

2N32SA

2N329A

2NJ034 -40

-352N1Q3S

2N1036

2N1037

— 35

Ms CaHector 
Voltage

Ver (V)
Carrent Trenjlw he G 

leso (uW:) (Wie) Typ, (Max) (Min)

2N123S

2N1233

ZN 1234

A C. Current O.C

I 'S

— 0.1

-35

—30

EMEEME



Mos«
iaai < y tb- 
UIL-S-19500B

mm«m «aaoclatod «rite «een tyw «f «o*> »r» Mrtiftad 
•«d *M davic« I« fiaywaUfted if It toll» to nw«t r» 
«ulrad apactfleatlaaa.

NOTE: A truly raAaUa «Hcm away t/awaiatar mm 
m Sa «r tow ««Mbit aaMar» at «ny kind but Am 
bH«m «Mi nwlt at tempo»iras wall akava tha «m 
Inwin («netto« »paratere ef silicon For ewnatoto 
harmatie eaaflng et all tomperaterae, all leinte shsoM 
be welded, inducing the final teat

10-5 eackage This sturdy package 
is standard throughout the industry 
The TO-5 package is constructed to 
operate- normally at 400mW; howevei 
a rating of up to 600mW c an be ob 
Uined by use of heat radiators such as 
those shown in photograph B. The ma
jor differences between the coaxial 
package and the TO-5 package, other 
than power handling capabilities, is 
that each of the three elements is insu 
Hted from the case tn the TO-5 design

Coaxial Package The coaxial pack 
age is designed so that junction heat 
is dissipated through the case allowing 
a rating of 1 watt in free air. Rating! 
in excess of 5 watts may be obtained 
by the use of a properly designed heat 
radiator (See photograph A). ■ Ar 
othes idvantage of the coaxial i ackage 
is that it can be attached to circuit 
boards by familiar resistor -mounting 
techniques. and c^n therefore be han 
d>‘ d hv automatic assembly machinery

Photo B — shown with various 
typ<— of heat radiators designed 
to allow 600mW dissipation

Photo A — shown with 
heat radiator designed to allow 
5 watts dissipation

01Mr <actora «Meh an of to insur* raliaMlity «t 
Hughes ar« ■ Rigid visual Inspacti«« b. M«ch««». 
vibratton unter oparsting conditions c SteehMlc« 
«hock unter operating conditions. 4. Thornwi attack 
(toan*«rster« cycto) a Mater« rotostancs (t«mp«r- 
•ters-tiwnidity cycling). f. Operating «nd «*. »ea Hf« 
toste « spaclflc <> ««nterM ' In ««ch c«w load 
tovels a ■ «qu« to «r grwtor than th« ad «Im« 
tor any gi»o« trandttor d«Mgn Speciti* failur« wach

Packag« Cnnfifrurationa.t. 
choict of two package style«



Buy with ^nSdeace fron» ...

tornductor Division

HUGHES

uO use silicon alloy transistors m application

X) make sure that a transistor th at is to be u c

test M un facturer» often show values for switci
tpu b ’hat are optimized.

DON T guess what the parameters will be f

manufacturer

vices and iem xmductor a tenais a

üijorna

30 make ure the te’ • _urrerts are meas

HUGHES AIRCRAFT COMPANT

Hew;art Beach. Callfemla

For Immediate
«ervlce on your

mall quantity
needs.. .call

your Authorize
Hughes DSetributoi

...conveniently
located in major
‘ties throughout

the United Stat»..

I if export write :

your circuits—although this will motivate re

DONT specify inferior products for economics

Cible: Hu*he*inr

DONT buy from manufacturers «those facilities

cificution« and production quantity delivery is 
questionable.

SALCI oe. .ca
BOSTON O' CE
Telephon«: WEIIs 3-4924
JHICAGi OFICL
Telephon«: NAtionai 2-0282
CINCINNATI OFFICE
7«ien^n-. ELmhurst 1-5-6;, 7
' ALLAS OFFICE
Telephone: EMorson J 162.
3ENVBROFF.CE
Telephone: SUnset 9-Ä93
DETROIT OFFICE
Telephone: UNIvercity 3-6700
KANSAS ClT OFl.Ct
Telephone: PLaza 3-641
.ONO ISLAND OFFICF
Telephone: Pioneer 14620
LOS ANGELES OFFICE
téléphoné: ORegon 8-6125

NEWARK OFFICE
Telephone: MArket 3-3520

«LANDO IFFICE
T« I ephor : CHerry 1 253«
mílLADEl HIA OFFICI
telephone: MÕhawk 4-6365,5

3AN DIEGO OFFICE
Telephone: ACademy 2-0404

Telephone: DA von port 6-7780
SYRACUSE OFFICE
Téléphoné: GRantte 1-0163

De«» rw. - by C. O Ayler & A»Mk.u>1«« L :ho In U.S>•P 12/OM/Z-61

Pioneer
in the semiconductor field, Hughes has

ducer of the most advanced semicon-
ducior devices. The Nevrport Beach

Hughes and the Silicon Alloy Transistoi

mg det. goals-
■ Saturation ra stano« approach»!» «erti

Leak u« warrant approaching micro-nucro-amp«
• Me y unit—. gain for currant variati.on

’«ramate: hange« independent ot lampenatura
Infinite lite expectar» ■>« ina oMiabrit
Màcrommi» turtee tw-
High gain at —’-ivwatt leve!»

Purchasing Do’s and Don ti

search and development groups to design better
p oducts for th« future he immediate result
is long delay in quantity delivery. Be sure you 
can wait if your requirement is exotic

purposes resulting in unreliable circus! perform-
ance This practice create- a vicious reject and 
replacement cycle between manufacturer and

are not adequate for testing to rigid military spt

DONT attempt to buy reliability by specifying 
breakdown voltages far in xcess of those re 

■ qu' ea. There may be some exceptions, however
this is a very expensive practice DO buy reli
ability—not reliability by safety factor I

DO make sure that the -.»nsistors you buy meet
the manuracturer’* advertising and registered

DO meke sure your 2N *ransi .tor type » reg
»red” with EIA, not “reserved.” When using

type with a reserved status the manufacture’
may alter his specification ■ at wil

ured at « reverse voltage as high as vour nresen1
requireoMM demands.

The foregoing information has been 
gathered from the Hughes Semicon
ductor Division’s reports and records
on the silicon alloy transistor, com
piled with the cooperation of Hughes' 
staff of skilled engineers.

a>ntinued as a top developer and pro

plant, with its third cf a million square

feel of hoo space, houses all of the
i acuities j«x u. for every phase of
desìi a, development and pre duction of
diodes, transistor, rectifiers, special de-

For further information call or write
your nearest Hughes Semiconductor
Sales Office Or write Hughes Semi-
conductor Division. Marketing Dept.
00 Superior Ave. Newport Beach

3UGHES INTERNATIO' A DIVISION
900 North Sepulveda Boulevard

E! Segundo. California

I <O remember that reliability has to be designed
in the transistor; it cannot be tested in. Nr
amount of testing will undo poor design. How
ever it is important that the mriufacturer have

. sound quality assurance program to insure that
the reliability is actually there.

as a switch meets your speed requirements by
actual test in your circuit, this is the only true

such as relays and magnetic circuits, where in
ductive pike might ruin other transistors

DO be sure to get the aaturauon resistance you 
need Low Va 'sat) parameter does not guar
antee low »aturatior usistanc- unies! the test 
conditions are given (L and Is)

/our circuit is intended for high temperature
application, but DO get the proper data from the

Silicon alloy transistors are here to stay, but the circuit de 
signer is constantly seeking to improve the device-such is
Hugh«,' goal-to achieve a more perfect transistor. Hughe» 
research engineers are currently working toward the follow

TNNEAPOUS OFFICE
Telephone: WE»t 9-046"

ORANGE COUNT iFFICE
Telephone« PRoepect 2-5876

SAN FRANCISCO OFFIC E

WASHINGTON, Ù.C OFrICE
Telephone: FEderal 7-6760



THE NEW 70^STR0JET JET AGE: STAGE H
cruise easily, smoothly, within the transonic range, at 
speeds unsurpassed by any other jetliner in the world.

In keeping with its 25-year tradition of leadership, 
American is proud to be first in bringing you this new 
dimension in jets—this historic new era in air travel.

ELECTRONIC INDUSTRIES • March 1941

AMERICAN AIRLINES
America's Leading Airline

Now offered in regular transcontinental passenger service. 
American Airlines’ new 707 Astrojet brings you a new 
standard of jet performance by the airline that’s first 
choice of experienced travelers.

Powered by revolutionary new Jet-Fan engines, the 707 
Astrojet greatly outperforms all other airliners. It takes 
off more quickly, uses far less runway than the best of 
standard jets. Aboard it, you experience a wonderful 
feeling of confidence as the Astrojel climbs swiftly to
*Set«kc mark of American Airline*, Inc.



Tele-Tips

the FIRST Miniature, Magnetic, Hermetically Sealed

CIRCUIT BREAKER...

mrpax electronics 
, H « ° " '

...with an isolated
SPOT INDICATION CIRCUIT

CAMBRIDGE DIVISION. CAMBRIDGE, MARYLAND

• Trip-free action • Inverse time delay
• Trip level independent of ambient temperature

• Dual-way indicating circuit

Send for detailed information

COMPUTER SPEED COMPARI
SONS are never-ending. But we 
like this one: Had the computer 
that predicted Pres. Eisenhower’s 
election been running continu
ously since 1952 it would have 
completed as many calculations as 
one of today’s large computers can 
make in 24 hours.

COMPETITION, HARD WORK, 
LONG HOURS. These are the 
least frequently mentioned aspects 
of jobs mentioned by 135 college 
recruiting brochures. The Univ, of 
Michigan’s Bureau of Industrial 
Relations analyzed the brochures. 
Another aspect: the brochures sel
dom mentioned that people expect
ing promotions could expect an in
creasing burden of responsibility.

WORK ON THIS ONE for a 
while. If the temperature is zero 
and it’s going to be twice as cold, 
how cold will it be?

ENGINEER SHORTAGE has gen
erated another shortage—a short
age of engineering recruiters. One 
recruiter is applying for engineer
ing jobs, then trying to recruit the 
recruiter.

MERCURY DRY CELL BATTERY 
EXPLOSIONS have been reported. 
The batteries are more apt to ex
plode when subject to excessive 
heat (400°F) or by a short-circuit. 
Philco Corp.’s TechRep Bulletin 
advises these safety rules:
• Never discharge u mercury-cell 

battery after its voltage falls 
below 70% of its nominal volt
age, or when it fails to operate 
the equipment in which it is 
used.

• Never place a direct short across 
a mercury-cell battery.

• Never leave the battery switch 
"ON” when the equipment is not 
in use, or after the battery fails 
to operate the equipment.

• Never retain exhausted bat
teries. Discard dead batteries as 
soon as possible.

• Store spare mercury-cell bat
teries in a cool, adequately ven
tilated area.

(Continued on page 62)
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DECADE COUNTER TUBES

(Wc)

400

Subsidiary of GENERAL TELEPHONE&ELECTRONICS^

Sylnaia 
T»pc»

Engineer for full data and engineering assistance. For 
the informative Decade Counter Tube Handbook, con
tact your Sylvania Industrial Tube Distributor or enclose 
15c to Electronic Tubes Division, Sylvania Electric 
Products Inc., Dept. 1912, 1100 Main St., Buffalo 9, N. Y.

Tatal Anui« 
CktmI (mA) Mia. Max.
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(0-100KC)
6909(T-9) 
6910(T-ll) 
7155(T-5yi)

10-4KC)
6476(T-11)
M02(T-9) 
6S79a-5M)

Mia. DmNc Mm Mia. DaablaABpIttiMa WM Wiith
M Um)

1 Sylvania Decade Counter Tubes combine actuating 
and direct visual readout capabilities. ( Visual informa
tion is obtained by observing a sharply defined ion glow 
moving around a common anode on a peripheral ring of 
30 cathodes.) 2 This significantly reduces circuitry and 
component requirements, 3 enables compact design, 4 
enhances circuit reliability, 5 reduces equipment costs

Further, Sylvania Counter Tubes feature 6 "add-sub- 
tract” capabilities, 7 low power requirements, « com
paratively low cost. They offer 9 improved performance 
under standby operation. W reliable long life. (As 
assurance, large samples are tested under standby con
ditions. thermal and mechanical shock conditions, and 
cycled life operation.)
Have a design problem? Count on your Sylvania Sales

10 ADVANTAGES
OF DESIGNING WITH SYLVANIA COLD CATHODE

SYLVANIA
MADE IN U SA



Ourn
distribution

etwork assures

Battle Creek, WO 4-1241; MINNESOTA: Stark Elec
112 Third Ave. Minneapolis, FE 6-9220; NEW

Honeywell

Circle 25 on Inquiry Card

Co., 94 Hamelin Ave. 
tronics Supply Co.,

These are the organizations who 
can get Honeywell Precision Meters to you in a hurry

-CARL ANDERSON
General Manager, Precision Mete' Division
Minneapolis-Honeywell Regulator Company

CALIFORNIA: Atlas Electronics, Inc., 4618 Santa Fe St., San Diego 9, 
BR 4-3131; Bell Electronic Corp., 306 E. Alondra Blvd., Gardena, FL 1-5802; 
Fisher Switches Inc., 40 Gouch St., San Francisco, UN 1-2569; Elwyn W. 
Ley Co., 16514 So. Garfield Ave., Paramount, NE 6-8339; Newark Elec 
tronics Corp., 4747 W. Century Blvd., Ingluwood, OR 8-0441; CONNECT
ICUT: Radio Shack Corp., 230 Crown St., New Haven, ST 7-7121; Radio 
Shack Coip., 29 High Ridge St., Stamford, DA 5-4371. WASHINGTON, 
D.C.: Electronic Wholesalers Inc., 2345 Sherman Ave., W., Washington 1, 
HU 3-5200; ILLINOIS: Newark Electronics Corp., 223 W. Madison St., 
Chicago 6, ST 2-2944; MASSACHUSETTS: Electrical Supply Corp., 205 
Alewife Brook Pky., Cambridge, UN 4-6300; Radio Shack Corp., 730 
Commonwealth Ave., Boston 17, RE 4-1000; MICHIGAN: Electronic Supply

JERSEY: State Electronic Parts Corp., 399 Rte. #10, Whippany, TU 7-2550; 
NEW YORK: A A M Instrument Service Inc., 48-01 31st Ave., L.l City 3, 
RA 6-4343; Peerless Radio Distributors Inc., 19 Wilbur St., Lynbrook, L.I., 
LY 3-2121; OHIO: Herrlinger Distributing Co., 112 East Liberty St., Cincin
nati 10, GA 1-5285; PENNSYLVANIA: Harold H. Powell Co., 2102 Market St., 
Philadelphia 3, LO 7-5285; WASHINGTON: Branom & Leeland Instrument 
Co., 2137 2nd Avenue, Seattle 1, MA 2-7320. '
Honeywell Inlarnattenal ¿««»«MSanmrtaaiiiiiprMiaiciMtdMaerM.

Honeywell 
Meters”

We now have distributors in 20 key cities throughout the 
nation. For prompt handling of all orders for our top
quality panel instruments, just get in touch with the 
Honeywell distributor nearest you, our sales representa
tives, or with us directly: Precision Meter Division, Minne
apolis-Honeywell Regulator Co., Manchester, N, H., 
U.S A. In Canada, Honeywell Controls Limited, Toronto 
17, Ontario; and around the world, Honeywell International 
Division, Sales and Service Offices in all principal cities.

same-day 
shipment on 
all standard
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1 every V soldering

I

iron ever 
invented 
is now 
passe as a 
hand crank 
telephone

Introducing

I I IMPERIAL

Think of every feature, every benefit, you would design into a 
soldering iron if you could...and you have imperial! Only UNGAR 
experience and research could have developed this cool, light
weight, easy-handling iron. From tip to cord... the ultimate in 
interchangeability. There are so many revolutionary new ideas 
in imperial we had to put them all in an 8-page brochure. 
Send for your free copy now!

UNGAR ELECTRIC TOOLS
Electronic Division of Eldon Industries. Inc. 
1475 E. El Segundo Blvd,. Hawthorne, Calif.
Please send me free full-color imperial brochure!

NAME_______________________________________________________

TITLE

designed to keep pace 
with the space age

COMPANY

ADDRESS

CITY STATE



Special Customer Service On
(Continued from page 58)

their writing stylestremes

did they arrive at thisHow

the number ofOnly hitch

Circle 26 on Inquiry Card

WHY DO PH.D.’S, more than any 
other group, seem to hit the ex-

Either their articles are remark
ably clear and concise—written in 
the simplest language possible—or 
they are so complicated and ab
stract that few readers can follow 
them.

CCTV GUARDS AGAINST 
MASHERS. New York hotel has 
installed closed-circuit TV in its 
elevators. A special wide angle 
lens transmits all that goes on to 
three monitors.

scientific productivity as 
Secretaries x an typing Bpoed

scientists approaches zero, pro
ductivity approaches infinity.

They reasoned that when one sec
retary services several scientists, 
each scientist wastes a lot of time 
worrying if she is doing more 
work for the others than for him. 
If one scientist has several secre
taries, he is kept very busy sup
plying them with work to do be
cause he is afraid of losing them.

185 N. MAIN STREET. BRISTOL CONN. 
SUBSIDIARY OF

GREEN STAMPS? A leading pro
ducer of industrial cleaning equip
ment and chemicals is offering the 
familiar retail-store S & H Green 
Stamps to its industrial custom
ers. Company says key customers 
are enthusiastic. Probably prodded 
by their “better halves.”

ONE GOOD SECRETARY IS 
WORTH TWO (OK MORE) 
SCIENTISTS, according to a 
formula worked out by a Univ, of 
Michigan publication. Formula

ELECTRONIC INDUSTRIES • March 1961

RECESSION is hitting the big 
boys too. The Wall Street Journal 
reports that some execs are get
ting hit where it hurts the most— 
in the expense account. Seems 
that some companies are unwilling 
to risk bad public relations by 
laying-off production workers 
without cutting back on executive 
fringe benefits.

Unusual manufacturing flexibility combined with thirteen 
years of experience as specialists in the field of RF Power 
Measuring Equipment have enabled us to provide industry 
and the government agencies with over 4000 different models 
of MicroMatch directional couplers.
A typical example of special customer service is an RF output 
coupler with provisions for extracting or injecting up to 1000 
watts of RF power. Couplers of this type are produced for use 
with both air and solid dielectric transmission lines.
To learn how readily and inexpensively your most exacting 
requirements can be satisfied, please write outlining your 
specifications in terms of frequency range, power level and 
type of connectors.

defines
Productivity

DIRECTIONAL COUPLERS 
DC and RF OUTPUT

For moro Information on RF load*. Olrectkonal Coupler«, Tuner«, ond RF Wafmaleri. write:

M. C. JONES ELECTRONICS CO., INC.



Self-Aligning ... 
Elven with 
Commercial 
Tolerances
Vegetable crate 
construction is 
generally frowned 
upon for complex 
modular installations. 
But, with Deutsch 
self-aligning rack-and- 
panel connectors, 
commercial tolerances 
between mounting 
hole centers are 
perfectly okay. When 
the drawer is slid 
home, each spring
mounted plug floats 
into engagement 
with its receptacle. 
Spring pressure 
then maintains an 
environmental seal. 
For complete 
information on 
this easy-to-mount 
line of cylindrical 
and rectangular 
rack - and - panel 
connectors 
contact your local 
Deutschman today 
or write for 
Data File A-3.

] oT
Electronic Components Division

Municipal Airport 

Banning, California

ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS

ELECTRONIC INDUSTRIES • March 1961 Circle 27 on Inquiry Cord 63



■ A production reality based on 20 years of crystal engineering experience

Miniature Wide Band-Pass Crystal Filters
Delivered In Quantity

Shown below' are specifications for ten
actual characteristic response curves. These filters are actually being deliv-

ered to major weapons system manufacturers in quantities to specification

THESE ARE NOT LABORATORY CURIOSITIES OR IN PROTOTYPE DEVELOPMENT STAGE

Vibration- 15g to 2KCShock: 100g

PACKAGE TYPES

A limited number of opportunities for filter and communications engineers and tech
nicians are available. Write Mr Robert A Crawford, Chief Engineer, Filter Division

Filters just recently considered as “state of the 
art” are now’ a production reality. In addition 
to its many stock narrow band filters, Midland 
offers prototype and production quantities of 
practical Miniature Wide Band Filters in the 
.5 to 30 mc range. These filters are of excep
tional quality.

of our stock wide band filters, as well

ACTUAL 
CHARACTERISTIC 

RESPONSE 
CURVES

They are essentially free from unwanted spuri
ous modes which have previously limited the 
realization of many types of wide band filters. 
Small quantities for engineering evaluation 
are available immediately from stock. Consul
tation is available at any time to potential 
filter users.

Write for
Bulletin WBS 100

Operating Temp.- —55°C

ELECTRONIC INDUSTRIES • March 19«

MANUFACTURING COMPANY * 3155 Fiberglas Road Kansas City 15, Kansas

Units hermetically sealed

Center 
Freg.

Mb 
Bandwidth 
Mini moa

40db 
Bandwidth 

Max.

eoai, 
Bandwidth 

Mil

75db 
Eardwidth 

Max.

Ultimate 
Discrim. 
Minimal*

laser l,en 
Less 
Max.

Impedance
•bmc

Inband 
Ripplc 

Max.

Package 
Type

NJ-1 7.2MC 160KC 300KC 60db 6db 13K 1db A

NJ-1B 7.2MC 160KC 300KC 60db 6db 13K .5db B

NJ-2 7.4MC 160KC 300KC 60db Bdb 13K 1db A

NJ-2B 7.4MC 160KC 300KC 60db 6db 13K .5db B

NG-1 5.09MC 160KC 350KC 60db 6db 20K 1db A
NG-1B 5.09MC 160KC 350KC 60db 6dh 20K 1db B

NB-1 10.7MC 200KC 450KC 75db 12db 50 1db A
NB-1B 10.7MC 200KC 450KC 85db 8db 5P .5db B

RL-1 11.5MC 80KC 160KC 20OKC 85db 6ab 50 .5db C

RL-1B 11.5MC 80KC 160KC 200KC 90db 5db 50 .5db B



Lm

delivery from stock

in G412A FREQUENCY NITtl

SEE US AT THE I. R. E. SHOW, BOOTHS 3410-3414

PRECISION MICROWAVE EQUIPMENT HIGH-POWEJt PULSE MODULATORS HIGH-V0LTA6E POWER SUPPLIES ELECTRONIC TEST EQUIPMENT
ELECTRONIC INDUSTRIES March 1941

Recommended accessories 
FXR G208A Detector 
Mount and Crystal

FXR GNU BETECTOR MOUNf WITH 
n» i»u crani mtictm cartridge

FXR GNU HARMONIC GENERATOR WITH 
FXR Z22M

HARMONIC GENERATOR CARTRIDGE

Provides second harmcmc 
output tignai in Ine fre
quency ranee 140-220 
KMC/sec when supplied 
with t Fundamental fre 
quency input signal

□Required accessory: 

FXR Z225A Harmonic
Cartridge

Frequency Range- 140-220 
KMC/sec
Novel technique (see draw
ing) incorporates a Axed po
sition probe and an adjust
able phase shifter to sweep 
VSWR pattern past the

FXR G105A 
SLOTTED SECTION

Frequency Range: 140 

O> KMC/sec

Micrometer dial, calibra
tion chart supplied pro
vides an accuracy of 
±0.5%. Specific point 
accuracy ±0.2%.

Self-calibrating by using

Frequency Range: 140 
220 KMC/sec
In-guide detector ele
ments for maximum sen
sitivity
Series 208 Detector Mount 
un be used with replace
able crystal, bolometer, 
or thermistor cartridges 
Recommended accesso
ries,

FXR ¿ZNA Crystal
Detector Cartridge
FXR ZZ»$ Bolometer 
Cartridge
FXR Z235S Thermistor 
Cartridge

Only available from FXR ... the world's most complete line 
of field tested, precision 2- and 3 mm components. It takes 
experienced, creative engineers, advanced production tech
niques, skilled craftsmen and high precision machine tools 
to produce components for the F band (90 to 140 KMC) and 
the G band (140 to 220 KMC)... and only FXR has these 
four production requirements under one roof.

Infinite care in producing all the FXR 2- and 3-mm waveguide 
components is exemplified by:
• Components machined and milled as needed out of solid 

blocks.
• All components internally gold plated to preserve their 

low insertion loss features.
• Precision differential screw micrometer drives (readable 

to ±0.001 millimeters) used for FXR G band Frequency 
Meters and Precision Sliding Shorts.

precision 
waveguide 

components

FXR, Inc.
Design , Development , Manufacture
25 26 50th STREET • RA 1-9000 
WOODSIDE 77. N. Y. TWX: NY 43745

Cc<*«<<icaKy mounts dwlKli. »r->» 
lood

U.......f-l « -U ------JI- I «q • ’M- * • ._=j4 IP ▼w» g

2 & 3-mm waveguide components
FXR SIRIES PREFIX 

WAVEGUIDE SIZE 
IN INCHES (IA)

F
Hit MS

6
991 ■ QJ5J

FREQUENCY RANGE 
IN KMC/SEC 90 140 140.-2N.

SLOTTED SECTIONS F105A $1400 G105A $1400
ATTENUATORG-Precision Calibrated F163A $ 975 G163A $ 975
CRYSTAL DETECTOR MOUNTS-Tuneable F208A * 400 o2D8A $ 400
CRYSTAL DETECTOR CARTRIDGE Z224S S 150 Z224S $ 150
HARMONIC GENERATOR F781A $ 475 G781A $ 475
HARMONIC GENERATOR CARTRIDGE Z225S $ 150 Z225S $ 150
DOLOMETER CARTRIDGE Z230S $ 150 Z230S $ 150
THERMISTOR CARTRIDGE Z235S $ 150 Z235S $ 150
TUNERS—E/H F313A $ 775 G313A $ 775
PRECISION PHASE SHIFTERS F314A $ 950 G314A $950
FREQUENCY MEHRS- 

ReKtion, micrometer F412A Ï 750 G412A $750
G413A $«00

TERMINATIONS—Fixed F501A $ 150 G501A $ 150
WAVEGUIDE TEES—Serie» 

Shunt 
Hybrid

F620A t 275
Î521A 5 275
(o22* I 325

G620A $ 275
G621A $ 275
G622A S 325

WAVEGUIDE REND$-90‘ E-plane 
90" H-plane

F623A S 275
FS24A » 275

G623A S275
G624A $ 275

WAVEGUIDE GT TWISTS F625A $ 100 G625A $ 100
PRECISION SLIDING SHORTS F631A $ 275 G631A $275
STRAIGHT WAVEGUIDE
SECTIONS (Mm. length) F634A $ 85 G634A $ 85
STANDARD GAIN HORNS F638A $ 200 G638A $ 200

Characteristics and prices subject to chance without notice.



Eimac 1K20 Series
Reflex Klystrons 
’Ruling Range: 8.5 to 11.5 kMc 
"B pica) Output: 75 mW

here today

Eimac X778TWT 
Frequency: 5.0 to 11.0 kMc 
Small Signal Gain: 60db 
Minimum Power Output: 1 watt

Eimac X-747 Voltage-
Tunable Magnetron 
'Ruling Range: 400 to 1200 Mc
Nominal Power Output : 100 mW

here tomorrow

New Eimac X- and K-band one 
watt reflex klystrons with 
excellent stability and low- 
noise characteristics.

New Eimac higher powered 
TWT’r to meet the requirements 
of commercial and military 
applications.

New Eimac S-band Voltage- 
'Rmable Magnetrons retaining 
desirable L-band linearity 
and long life.

And there’s more to come! Behind the scenes a fully staffed Eimac Microwave Laboratory 
offers the broadest possible capabilities for new tube development. You’ll 
find the most advanced answers to your microwave needs in Eimac . . . 
world leader in negative grid tubes, microwave tubes, amplifier klystrons. 
Write: Micro wave Products, Eitel-McCullough, Inc., San Carlos, California.
AA Circle 30 on Inquiry Card ELECTRONIC INDUSTRIES * March 1961





Super-oriented with very high permeability; 4 mil thickness

ARMCO Armco Division

A non-oriented grade; produced in 7 and 5 mil thicknesses. 
Oriented grade; best permeability in rolling direction; 4, 2,

Use Armco Thin Electrical Steels to improve performance and reduce both size and 
cost of your products. For complete information, including design curves, just write 
Armco Steel Corporation, 1271 Curtis Street, Middletown, Ohio.

Armco TRAN-COR T .
Armco ORIENTED T . 

and 1 mil thicknesses.
Armco ORIENTED TS

ELECTRONIC INDUSTRIES • March 1941

REDUCE
Core losses, weight and size, copper requirements 
With Armco Thin Electrical Steels

Exceptional magnetic properties of Armco Thin Electrical Steels make it pos
sible to improve performance and cut cost of electrical apparatus for operation 
at 400 to 2000 cps and higher.

They oiler you these opportunities because of a unique combination of magnetic 
and physical properties:
Exceptionally high permeability • Low hysteresis loss • High lamination factor 
• Minimum interlaminar loss • Properties fully developed at the mill.
These Armco Steels arc available in three different grades that enable you to select the 
material most precisely suited to your requirements.



applications specificationsCIRCUITS

Table of Contents

GENERAL ELECTRIC
TUNNEL DIODE MANUAL

GENERAL

OmmoI Electric Campney, SnmlcMdneter Products Depart* 
meet, Section 24Ctf, Electronic* Parti, SyrecMie, New York.

Pleaie tend me the no* 90 page General Electric Tunnel Diade 
Manual. I enclose $1.00 (No Uamp* please.)
Name______ ______________________________________________

Title_______________________________________________________

Fampany

Add'est ___________________________________________________

tress Is Our Most Important Product

New...comprehensive...authoritative...and 
available now

The General Electric Transistor Manual has long been an 
industry classic . . . and now the new Tunnel Diode Manual 
is completed and ready to provide you with an equally im
portant and valuable standard reference work. Here is the 
most comprehensive presentation of circuits, applications 
and specifications available today for Tunnel Diodes. ou 
get theory, ratings and characteristics, specific applications,

test circuits, and other factors important to a circuit de
signer, in 90 fact-filled pages.

No reference library is complete without the most com
plete and up-to-date information in print in this important 
new field. That’s why you need the new G-E Tunnel Diode 
Manual. Get your copy from your General Electric Dis
tributor today, or mail one dollar with the coupon below.

ELECTRONIC INDUSTRIES • March 1961

Chapno

1 Tunnel Diode Theory

7 Ratings and 
Characteristics

3 Amplifiers

4 Oscillators

$ Switches

6 Logic Circuits

7 Test Circuits

8 Bibliography

9 Specifications



Letters
to the Editor

W mm L A^mmm JK

is FIRST in

asking whether we would be interested article on

VERSATILI

New Electronic Markets

^gremar
Circle 34 on Inquiry Ca'd

descriptive literature 
available un request

IBM Federal Systems Division
Neighborhood Road
Kingston, New York

Bell Aerosystems Company 
Buffalo 5, New York

Electrotechnical Laboratory 
Nagata-Cho, Chiyoda-Ku 
Tokyo, Japan

Motorola Inc 
Chicago, Ill.

Varo Mfg. Co., Inc. 
2201 Walnut Street 
Garland, Texas

transistors. He included details on what he had in mind.
We would be interested in discussing this further—if 

we had his return address. He unfortunately neglected to 
include it on his letter, and we’ve discarded the envelope.

Can anyone help?

Editor, Electronic Industries:
Please send me three reprints of your very informative 

article on New Electronic Markets published in the July 
1960 issue of Electronics Industries.

Austin N. Stanton
Chairman of the Board

ELECTRONIC INDUSTRIES • March 1961

"Minuteman Reliability"
Editor, Electronic Industries:

Please send us a reprint of the article “Component Re
liability” which appears in the December 1960 issue of 
Electronics Industries. This reprint will be of value to us 
in our Measurements Standards Program.

L. R. Wallace
Department 300

Editor, Electronic Industries:
I have been following the “RFI” series in your excellent 

publication and would appreciate reprints of all the ar
ticles. My file copies have been cither misplaced or have 
grown legs! Continue the fine work.

W. B. Doan
Range Systems Section

How Japan Sees El
Editor, Electronic Industries:

Thank you very much for sending me a copy of “Elec
tron Beam Parametric Amplifiers.”

One of my jobs is to make summaries of all theses 
which appear in your magazine for the Japanese Informa
tion Center which publishes “The Technical Abstracts” in 
Japanese every month. I applied to be the abstractor of 
your magazine because it is so exciting every month.

Kazuhiko Yazawa
Research Specialist

MOST COMPLETE STOCKS!
Gremar always has more than 750,000 
assembled RF connectors of more than 2000 
types on the shelf . . . plus over 8,000,000 
component parts always ready for speedy 
assembly of standard connectors or quick 
adaptation to your special requirements.

MOST COMPLETE LINE!
Gremar makes more series of RF connectors and 
components than are available from any other 
source . andAhen some! Gremar exclusives 
include J JLin* miniature RF connectors for 
use with MIL-type sub-miniature coaxial 
cables; power dividers; impedance transformers 
. . . and others.

* MANUFACTURING COMPANY, INC.
RELIABILITY THROUGH QUALITY CONTROL

D.pl t Wak.fi.ld, Man., Coital « «W 
see us at booth nun me show

MOST COMPLETE SERVICE!
Because Gremar connectronics® concentrates 
engineering, production and 
quality control on RF connectors 
and components only, you can t FiSwi 
depend on Gremar to solve your 
design, delivery and reliability । 
problems quickest. Try us and | |
see. Address your inquiry to: * ’ '

Anyone know where—?"
Some months ago Engineer R, C. Redwood wrote us,

"RFI Series"
Editor, Electronic Industries:

Your series on R.F. Interference should be very helpful 
and is to be commended. I have missed a part of the 
series and would like to receive a reprint of those sections 
of the full series that may be so available.

Lloyd P. Morris

C M • ADAPTER

h« wectPT*a£

QOS JACK

M./X

CREMAR



Letters
to the Editor

Librarian

all GremarRecent ilnrlopmrnti

half the size and weighttatures

Circle 35 on Inquiry Card

6284 TNC 
Bulkhead Jack

«195 TNC <M) 
Reciplitlc

7107 Adapter 
HN iM)-C(M)

6930 Tao Cable 
Termination

6171 TNC tF) 
Receptacle

5863 Adopter 
HN <F>-MHV(F)

Kearfott Division 
General Precision, Inc.
Little Falls, N. .1

J. W. Busman 
Superintendent of Training 

Sperry Microwave Electronics Company 
Division of Sperry Rand Corporation 
Clearwater, Fla.

THROUGH CREMAR

Engineering
International Harvester Company
Farm Equipment Research and 
Engineering Center
7 South 600 County Line Road 
Hinsdale, Illinois
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Editor, Electronic Industries:
My attention was directed to the article titled “An In

troduction to Boolean Algebra’’ by Theodor H. Levine 
which appeared in June 1960 issue of Electronic Indus
tries.

This article was well written and contained material 
that was both interesting and instructive. A notation 
stated that a reprint of the article was available upon 
request. If possible, I would like to obtain 25 copies for 
distribution among the students in our Electronics class. 
If there is a charge for the additional copies, please bill 
me accordingly.

exclusives . . . are now extending the 
use of RF connectors. Power dividers 
and impedance transfoimers with in
tegral connectors. Firewall connectors 
that withstand 2000° F. Red Line min-

"Boolean Algebra“
Editor, Electronic Industries:

Referencing Volume 19 No. 6 Directory A All Reference 
Issue; please send me a copy of the reprint on the article 
titled. AN INTRODUCTION TO BOOLEAN ALGFBRA, 
written by Theodor H. Levine.

Edward Tangora
Environmental Engineer 
Department No. 3930

Send for 
descriptive 
literature

of Gremar TNC connectors . . . for 
use with MIL-type subminiature co
axial cables. New subminiature con
nectors . . . half again as small as 
miniatures . . . soon to be announced. 
And many more!
D hat can Gremar It & D do for you? 
It costs nothing to inquire. Just name 
your problem. The answ’er may be 
already on hand or only hours away. 
For, Gremar eonnectronics ®, by con
centrating all resources on RF con
nectors only, offers R&D capabilities 
no other source can match. That’s why 
designers of advanced RF circuits 
specify Gremar first.
® Gremar Manufacturing Co., Ine.

Technical Definitions
Editor, Electronic Industries:

With reference to Miss Berman’s request on p 60 in 
the January 1961 issue of Electronic Industries (for a 
list of technical definitions) you might suggest the Rein
hold Publishing Corporation’s Hawley’s Technical Speller 
for spelling and the Macmillan Company’s Chambers’s 
Technical Dictionary for definitions.

Melissa Ritter

"Oscillator for 450*470 mc"
Editor, Electronic Industries:

I am writing to you to request n reprint of the article 
appearing in the January ’61 edition of Electronic In
dustries entitled “Developing an Oscillator for 450-470 
Megacycles,” by Nick Gonchar off.

The article was highly interesting and Mr. Goncharoff 
is to be commended for the great amount of detail covered 
in the article. For one not engaged in this particular field 
of electronics the article gave a clear insight into the 
problems of engineering a piece of equipment to the degree 
of stability required by both the FCC and the user.

John Miller, Mfg. Engineer 
C & A Mfg. Eng.-Electrical
LJED Manufacturing Operation
Building 700, Ext. 1112
General Electric Co.
Cincinnati, O.

MaWM MANUFACTURING COMPANY, INC.

RELIABILITY THROUGH QUALITY CONTROL
O«pt E Wak«UeM Mo», Cky0o’ 9-4580 
$•• U> of Booth 2T20II IRE Show

CREMAR



Books

Sonotone Ceramic “Velocitone

obtaining

the new

Sonotoné
LEADING MAKERS OF CARTRIDGES

Circle 36 on Inquiry Card

John Wiley 6
New York 16.

student interested

travel, relativity, E

electronic applications division, ELMSFORD, N Y . dept C21-3I

truly liberal education, this book gives 
him an understanding of the physics 
he reads about in newspapers and 
magazines — subjects such as space

Liste li /..highest compliance - considerably superior tracking ability.

No stereo cartridge—not even the finest 
magnetic in the world—outperforms it!

ELECTRONIC INDUSTRIES • March 196)

Now listen to the price. Only $23.50...about one-half the price 
of a good stereo magnetic cartridge. Stock and sell Sonotone’s 
“velocitone” ... the stereo ceramic 
cartridge system that cannot be 
outperformed by any magnetic— 
regardless of price. A

Fundamental Physics
By Jay Orear. Published 1961 by 

Sons, Inc.. 440 Fourth Avenue. 
N. Y. 381 pages. Price $6.75.

Especially suited to the

elementary particles, fallout und the 
hazards of radiation, anti-matter, and 
the breakdown of parity. Many ap
plications of the basic principles are 
presented, including earth satellites, 
radio, TV, chemistry, astronomy, high 
energy accelerators, nuclear weapons, 
nuclear power, and biological effects 
of radiation.

The understanding of basic princi
ples and their relation to all of physi
cal science is emphasized. The first 
reasonably accurate picture of what 
physicists are now doing (not what 
they have done years ago) is brought 
to the non-physicist. Reasoning is de 
manded on every page and very little 
memorizing is called for.

One of the most valuable features 
uf Fundamental Physics is its arrest
ing methods of presentation. Dr. 
Orear’s style is clear and terse. He 
has included problems which apply to 
modern, thought provoking situations.

Altogether the book has a freshness 
that simply hasn’t been seen before in 
this field at this level.

(Continued on page 74)

Nuclear Forces and the 
Few-Nucleon Problem
Edited by T. C. Griffith and E. A. Power. Pub

lished 1960 by Pergamon Press Inc., 122 East 
55th Street, New York 22. N. Y. Two volumes. 
712 pages. Price $30.00 per set of two volumes.

Contains the authoritative papers 
presented by international experts at 
the London Conference (8-11 July 
1959), plus the discussion which fol
lowed the presentation of the papers. 
These important volumes cover the 
work at present being carried out on 
few-nucleon processes (3 or more, but 
less than about 6-12 nucleons).

The work opens with a survey of 
the present positions of the two-body 
nucleon - nucleon interaction obtained 
from consideration both of the “Meson 
Theory of Nuclear Forces” and of the 
nucleon-nucleon data below 200 MeV. 
This is followed by consideration of 
the few-nucleon processes below 200 
MeV both from a theoretical and ex
perimental viewpoint, with emphasis 
on the extent to which the two-body 
nucleon-nucleon interaction can be ex
tended to explain the experimental 
results.

This invaluable report will be of 
great topical interest to all workers 
in this extremely important field of 
research

LlStCIl /. .absolutely no magnetic hum-quick, easy, direct attachment 
to any magnetic inputs. •

Listen /.. remarkable performance characteristics unexcelled anywhere.
(Write Sonotone Corporation for specifications.)

Listen !.. With any magnetic you sell today—at any price. Then replace 
it directly in any component system with Sonotone’s new 
“velocitone” stereo ceramic cartridge assembly. Listen 
again! We challenge you to tell the difference. Experts have 
tried...in dozens of A-B listening tests. And, in every single 
one, Sonotone’s “velocitone” performed as well as or better 
than the world’s best magnetic.

L ISten /. . perfectly flat response in the extreme highs and lows (better 
than many of the largest-selling magnetics).

Listen /. .excellent channel separation—sharp, crisp definition



FASTER
WAY TO

The all-new Hughes High Frequency Memo-scope® 
Oscilloscope saves you time and money in transient 
analysis. With its 10 mc bandpass and one million inches 
per second writing speed, it can store fleeting phenomena 
for an indefinite period of time. It displays these 
non-recurring transients for thorough study until intentionally 
erased. In this way, you can eliminate expensive ‘‘hit or 
miss" methods of transient analysis.
This is the only measuring instrument that can give you 
stored response at these fast writing speeds!
An added benefit: you can also use this unique new 
instrument as a precision laboratory oscilloscope. Thus, you 
get two precision instruments for the price of one.

ANALYZE
SPECIFICATIONS:

Learn more about the new 
High Frequency Memo
scope Oscilloscope—its 
applications, operating

Company.

Address-

Memo-scope Oscilloscope
Hughes Industriel Systeme Division
P.O. Box »0904
Los Angeles 45, Californie

Name

CONVENTIONAL MODE:

■ DC to 10 mc Band Pass
■ Sweep Range: 0.1 M secs/division; 

5X Magnifier for speeds to .02 u 
secs/division;
Multiplier for sweeps long as 10 
secs/division

■ Rise Time: 35 nanoseconds
■ Built-in Delay Line (0.25 > secs)
■ Numerous Trigger Selections
■ Electron Beam Position Indicators
■ Plug-in Preamplifiers

STORAGE MODE:
(All features of Conventional Mode. 
PLUS:)
■ One million inches per sec Writing 

Speed
• Unlimited Storage Time
■ Fast Erase (less than 150 millisecs)
■ X-Y Plotting
■ Single Shot Trigger
■ Photograph or Trace Directly Off 

Scope Face

HUGHESprinciple of operation.
Writ* today for a free 
illustrated brochure. No 
obligation, of course.

□ Please send me a copy of your 8-page brochure. 
□ Please arrange for an in-plant demonstration.

City_____________________Zone_______State.
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Books
(Continued from page 72)

THROW AWAY YOUR AMPLIFIER!

Electronic Engineering Principles, 
3rd Edition.

This book presents pertinent char
acteristics of gyroscopes. Starting out 
from a few special cases which are 
easily understood, sufficient mathema
tical formulation is introduced to ar
rive at quantitative relations that can 
be applied to new gyroscopic prob
lems. These principles are then ap
plied to the basic gyro configurations 
that form the foundation of practi
cally all present-day gyroscopic in
struments.

The author, a leading Soviet engi
neer, develops a general theory of a 
highly important class of automatic 
control systems: those subject to prob
abilistic or random signals. In de
veloping this theory, Solodovnikov 
brings together the results of a great 
deal of research in this field that has 
until now existed only in scattered 
American and Russian scientific jour
nals.

Circle 38 on Inquiry Card

3S-G pressure trans
ducers are available 
in new and versatile 
performance varia
tions — for military 
and industrial appli
cations. Write for 
new catalog

TRANSDUCERS • RATE GYROS • POTENTIOMETERS • ACCELEROMETERS
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The Fairchild 3S-G is the industry’s first commercially-available 
line of solid-state strain gage pressure transducers that produce a 
5-volt d-c output signal!
This revolutionary new lint of precision instruments offers improve
ment on the desirable characteristics of conventional strain gage 
pressure transducers, piezo electric pressure transducers and poten
tiometer-type pressure transducers
The 3S-G is small (approx 3 inches long) and lightweight (approx 
5 ounces) and does not require external amplification
3S-G pressure transducers are rugged They are responsive to both 
static and high-frequency dynamic inputs. They possess extraor
dinary environmental capabilities, and are extremely accurate They 
produce a high-output signal and are completely solid-state which 
assures the ultimate in reliability. The 3S-G with all these features, 
is also competitively priced.

By John D. Ryder. Published *96f by Prentice 
Hall, Inc., Englewood Cliffs. N. J. «3# pages. 
Price $12.65.

In the 3rd edition, the author has 
accomplished an especially important 
innovation: the combination and in
tegration of transistor theory. For 
the first time, readers learn basic ma
terial once only, rather than covering 
vacuum tube theory, and then redoing 
the same theory for a transistor. No 
other book at this level contain this 
combined treatment of theory that is 
so much easier for the reader to un
derstand, nnd save so much time by 
eliminating duplication of basic mate
rial.

■ ’ (Continued on page 78)

Introduction to the Statistical 
Dynamics of Automatic Control 
Systems
ty V. V. Solodovnikov. Translation edited by John 

B. Thomas and Lotti A. Zadeh. Translation pub 
lished 1960 by Dover Publications, Inc., IK 
Varick Street. New York 14, New York. 305 
pages, paperbound. Price $¿.25.

Electronic Equipment Reliability
By G. W. A. Dummer ond N. Griffin. Published 

1960 by John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16. 274 pages. Price $7.50

While n considerable amount of lit
erature on reliability has been pub
lished, the primary aim of this book 
is to consider the many aspects of the 
subject of reliability and thus present 
a summary of present knowledge in 
order to assist designers and users in 
obtaining maximum reliability in their 
equipment.

Now, in 
Strain Gage 
Pressure 
Transducer 
Applications

An Engineering Approach to 
Gyroscopic Instruments
By Elliott J. Sift and Claude L. Emmerich. Pub

lished 1960 by Robert Speller & Sons Publishers 
Inc., New York 36, 120 pages. Price $7.50.

i-RIRC-HILD
CONTROLS CORPORATION





AVAILABLE OFF 
THE SHELF AT YOUR 

LOCAL DISTRIBUTOR'S

Delco Radio’s complete line of semiconductors is now available at your local distributor’s. You 
can get fast off-the-shelf service on military and industrial transistors for high and low voltage 
switching and power supplies, for low-leakage DC amplifiers and for audio 
amplification. Your distributor has Delco silicon power rectifiers, too. The 
distributor nearest you has a complete catalog of application-proved semi-
conductors.

TELCO i 
3ADIO 
□Melac un

Kokomo, IndianaDivision of General Motors

New York:
HARVEY RADIO CO., INC.

103 West 43rd Street, New York 36, New York 
J U 2-/500

Chicago:
MERQUIP ELECTRONICS. INC

5904 West Roosevelt, Chicago, Illinois 
AU 7-6274

Detroit:
GLENDALE ELECTRONIC SUPPLY COMPANY 

12530 Hamilton Avenue, Detroit 3, Michigan 
TU 3-/500

Philadelphia:
ALMO RADIO COMPANY 

913 Arch Street 
Philadelphia, Pennsylvania 

WA 2-59/8

Baltimore:
RADIO ELECTRIC SERVICE 
5 North Howard Street 

Baltimore, Maryland 
LE 9-3835

Los Angeles:
RADIO PRODUCTS SAUS, INC.

150/ South HiH Street 
Los Angeles 15, California 

R! 8-/27/

San Francisco:
•CHAD ELECTRONIC SUPPLY, INC. 

499 South Market Street 
San Jose /3, California 

CY 8-05H
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view current on your scope or measure it with a VTVMTube circuits

Transistor circuits

Logic circuits measure ac current in presence of de current

Power measuring with dual-channel scope read current, voltage directly, calculate power
Frequency counting

offers almost 400 precision test instruments

Circle 41 on Inquiry Card

Just damp the % 456A probe around a win* under teat and view or read ac 
current directly on an indicating device. Model 456A’a 1 mv to 1 ma unity 
conversion permits direct readings up to I iimpere nna. The instrument’s 
wide bandwidth permits use with oscilloscopes to view complex current wave
forms with riw times to 0.017 psec. No direct circuit connection is required; 
there is no loading, no appreciable impedance change in the circuit under 
test, and the impedance of the test circuit is immaterial.

ac voltage directly 
(1 amp = 1 volt) 
for reading on your 
scope or voltmeter

(^)456A AC CURRENT PROBE
Converts ac current to

use 456A with counter for clip-on frequency access

measure small signals dynamically, without clipping leads or circuit loading; 
study diodes at breakdown

Impedance measuring . .with a dual-channel scope, measure current, voltage magnitude; phase angle

Just clamp around 
and read;

HEWLETT-PACKARD COMPANY
. 1028R Page Mill Road, Palo Alto, California, U. S. A.
A Cable “HEWPACK" • DAvenport 6-7000
7 HIWLITT-PACKARD S.A.
) Rue du Vieux Billard No. 1, Geneva, Switzerland 

Cable “HEWPACKSA” • Tel. No. (022) 26.43.36

And. how about these? . .phase comparisons of ac carrier waveforms; instrument fuse current ratings; 
cable identification, response of magnetic cores; magnetic field sensing; silicon 
rectifier peak currents

SPECIFICATIONS
5«nvdiwtri 1 mv/ma ±1% at 1 KC
Frequency nespunve. ±2%. 100 cps lo 3 MC

*5%. W «.r* tc * MC
■ 3 db at 25 cps and above 20 MC

Maximum Inputs 1 am« rms; 1.5 amp peak 
100 ma rms above 5 MC

Maximum de currents De up to 0.5 amp has no 
appreciable effect

Input Impedence: n*obe adds to test circuit 
only approx. 0.05 ohms in series with 0.05 ph

Equivalent Input Noisai Lets than 50 «a rms 
-100 a ac po wered)

Rowen 10 radio mercury cells, approx. 400 
hours service normally supplied. Ac supply 
available

Sixes 5' wide, MA” high 6" deep weight 3 lbs.
Price: $140.00; tor ac operation $210 oc

hp »56 954 ac supply for field installation 
$3200

Data subject to change without notice 
Prices F.O.B. Factory

ELECTRONIC INDUSTRIES * March 19«1



Taylor glass-base laminates Books
(Continued from page 74)pop right out as design

materials in many applications

plastics high-strength-to-weight

addition,

There are good reasons for investi
gating Taylor glass-base laminated

several special applications are dis
cussed, including microwave ferrites 
The book contains a wealth of ex
amples, charts, and figures.

(Continued on page 82)

romagnetic antennas.

I AM! MATfo f/AST/CS m VULCANICO FISH

materials in your design They offer 
light weight, corrosion resistance, 
electrical and thermal insulation, 
and ease of fabrication.

For example, glass-fabric-base 
laminates have the highest mechan
ical strength of all laminated plastic 
materials. They have been success
fully used in the fabrication of criti
cal parts, including aircraft parts and 
bases for printed circuits. They are 
most valuable where extremely low 
moisture absorption, increased heat 
resistance and superior electrical 
properties are required.

Taylor Fibre produces a number

of different glass-base grades in 
sheet, rod and tubular form, and 
copper-clad. Those with phenolic 
resin are recommended for mechan
ical and electrical applications re
quiring heat resistance. Those with 
melamine are characterized by their 
excellent resistance to arcing and 
tracking in electrical applications. 
They also have good resistance to 
flame, heat and moderate concentra
tions of alkalis and most solvents. 
Those with silicone exhibit very high 
heat resistance, combined with good 
mechanical and electrical properties. 
They also have highest arc resist
ance. Those with epoxy offer ex
tremely high mechanical strength, 
excellent chemical resistance, low 
moisture absorption, and high 
strength retention at elevated tem
peratures.

Technical data about these and 
other Taylor laminated plastics are 
available. Ask for your copy of the 
Taylor Laminated Plastics Selection 
Guide. Taylor Fibre Co., Norris
town 53, Pa.
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Laplace Transformation, 2nd Edition 
By William T. Thomson. Published 1960 by Pren

tice-Hall, Inc., Englewooa Cliffs. N. J. 255 
pages. Price $10.00.
Long u model for its clear and pre

cise description of the Laplace trans
formation, this new edition expands 
its coverage to include applications 
in many engineering fields—electrical, 
dynamical, structural, and servo-me
chanical.

The engineer and technician will 
gain a dear understanding of La
place transformation from the first 
pages of the volume with the idea of 
functional transformation and its in
verse are introduced. This is follow
ed by a graphical discussion of vec
tors drawn from the zeros and poles 
of the system. Other chapters cover 
electrical circuits, dynamical appli
cations, and applications to beam, 
columns, and structures.

To obtain further insight into the 
method of Laplace transformation, 
the theory of complex variables is in
troduced, along with the arguments 
necessary for the understanding of 
the inversion integral and contour in
tegration. This is logically followed 
by a discussion of closed loop sys
tems. The final section is a clear ex
position of the more advanced partial 
diffeiential equations with emphasis 
on the procedure of residue evalua
tion.

This new edition brings the proce
dure and utility of the Laplace trans
formation into sharp focus. From the 
introductory presentation of the basic 
techniques through the more advanced 
problems, the reader will gain a work
ing knowledge of its essentials.

High-Frequency Magnetic Materials. 
Their Characteristics and Principal 
Applications.
By W. J. Polyaoroff. Published 1960 by John

Wiley & Sons, Inc.. 440 Fourth Ave. New York 
16. 220 pages. Price $9.00.
This book, written by a pioneer in 

the field, is a comprehensive guide to 
ferromagnetic materials and their ap
plications at high frequencies. The 
author first discusses the character
istics of magnetic materials and pow
ders und describes the tests which nre 
used to measure these characteristics. 
He then considers such important ap
plications a* ferroinductors, variable 
inductors for permeability and incre
mental permeability tuning, and fer-



Û/DC

Richmond, California
W

AC/OC 
CONVÌNTE»

*O.- 
ACZOC 

CONVERTER

AZX 
CONVERTER

4011 
INCITAI.

Beekman 4011 
a complete portable 
dvm is available, 
as are the 
other modules 
shown above, as t 
portable package.

Picture this self contained, 
automatic system working for you— 
the compact Beckman 4011.01% dvm; 
together with converters for 
measuring low millivoltage DC, AC 
and ohms; a scanner which allows 
automatic readings of 29 sources 
of information; and finally, the Beckman 
solid-state, digital printer to make a 
permanent, indexed record of 
all the readings.
Price for the complete system about $4800
For detailed specifications on all these 
instruments and their use 
together, write for Brochure A4011.

BERKELEY DIVISION 
of Beckman Instruments, Inc.
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MODULAR DIGITAL MULTIMETER



BORG

Frequency end Time StandardsSub-Fractional HorsepowerTurns-Counting Microdial* MotorsMicropot Potentiometers

Circle 45 on Inquiry Card

multiply in their efforts 
to reduce bottlenecks 
long a problem to pro
ductivity? If y iu are 
one of the many who

front-poge news? What of smaller, 
portable computers that will ease the 
burdens of paper work9 What of shrink
ing automation equipment that will per
form more reliably for and be available 
more economically to industry9 Wha* of 
the countless other designs on the draw
ing boards or in prototype form that will

are working on such projects, then you 
are also concerned with the availability 
of smaller, more reliable components 
such as Borg 990 and 991 Series Micro
pots (actual size above) These miniature 
potentiometers match, balance and ad
just circuit variables in all sorts of elec
tronic equipment. May we send you 
complete data? Ask for catalog sheets 
*:ED-A133 and BED-A134. Borg Equip
ment Division, Amphenol-Borg Elec
tronics Corporation, 120 So. Main St, 
Janesville, Wisconsin.

The advantages gained by mimaturiza 
tion are numerous. Each segment of 
American industry, whether military or 
commercial, lists many such advantages. 
We hear a great deal of smaller missile 
packages, smaller payloads, smaller and 
lighter ground-support equipment . . . 
defense measures that are extremely 
important for military advantages today 
. for commercial advantages tomor
row. But what of the advantages of 
miniaturization we do not hear so much 
about . . . the advantages that are not



MANUFACTURING COMPANY
4212'South Buckner Boulevard • Dallas 27. Texas • EVergreen 1-1135

^SUBSIDIARY OF LING-TEMCO ELECTRONICS

Designers and Builders of the World's Most Powerful Radio Transmitters 

ENGINEERS ... FOR STIMULATING WORK ON THE ELECTRONIC FRONTIERS OF TOMORROW 
WITH A DYNAMIC. CREATIVE ORGANIZATION, ADDRESS RESUME TO CHIEF ENGINEER.

The U. S. Army's NIKE-ZEUS is the only anti-missile missile 
system under advanced development. It is designed to meet 
the threat of enemy Inter Continental Ballistic Missiles. 
Developing a gigantic 450,000 lbs. of thrust at launch, the 
NIKE-ZEUS missile rises almost instantly to intercept enemy 
ICBMs traveling faster than 20 times the speed of sound.

HEART AND BRAINS OF THE NIKE-ZEUS DEFENSE SYSTEM CONCEPT
Extremely powerful long-range acquisition radar is designed 
to pick up the enemy ICBMs far from the defended area. 
Target track radars use the information provided by the long
range acquisition radar to "lock-on" to an incoming missile, 
relaying precise target information to electronic computers. 
These computers determine the most favorable point of inter
cept, automatically firing a NIKE-ZEUS missile at the correct 
time, guiding it to the intercept point.

CONTINENTAL ELECTRONICS TRANSMITTERS
Working under sub-contract to Bell Telephone Laboratories 
and Western Electric Company, Continental Electronics is 
designing, manufacturing and installing the powerful acqui
sition radar transmitters used in the Research and Develop
ment model of the NIKE-ZEUS Defense Complex scheduled 
for full scale testing on Kwajalein Atoll in the Pacific.



SPECIFICATION*:

Dia.: 3^t" (plain) 
3%" (finned)

H.P.: 1/400 to 1/4

Freq.: 60 cps
Phase: 1 0 or 3 0

Poles: 2 or 4

Ambient Temp.: 
—55:c to + 125’c

Typical curve on a 
“G FRAME" series 
2 pole 3 0 motor

NEW
The 

”G FRAME’ 
series

Designed to military and industrial specifications the new 
“G FRAME" series motors are another addition to the wide line 
of AIR MARINE motors, blowers and fans.

A symbol of quality products ... This trade
mark identifies the Air Marine line of 
carefully engineered products designed 

for military and industrial applications.

air marine motors, inc.
amityrille , new york 

los nnqeles, calif

SEE AIR MARINE AT IRE SHOW, BOOTH 2601

Books

air marine

(Continued from page 78)

Books Received

The Million-Dollar Bend
By Charles Eisler, M.E., D.Sc. Published I960 by 

The William-Fredrick Press, 391 East 149th 
Street, New York 55, N. Y. 306 pages. Price 
$6.75.

Multivibrator Circuits, 2nd Revised 
Edition
By A. H. Bruinsma. Published 1960 by The Mac

millan Company, tO Fifth Avenue. New York 11. 
N. Y. 65 pages. Price $2.00.

Practical Robot Circuits, 2nd Revised 
Edition
By A. H. Bruinsma. Published 1960 by The Mac

millan Company, Í0 Fifth Avenue, New York 11, 
N. Y. 125 pages. Price $3.95.

I960 NEREM Record
Copies may be obtained at the Boston Section of 

the IKE ot 313 Washington Street, Newton SS. 
Mass. 190 pages. Paperbound. Price $7.50.

Instrumentation and High-Speed 
Photography, Volume I, Series II
Papers reprinted from the Journal of the Society 

of Motion Picture ond Television Engineers. 
Published 1960 by the SMPTE. 55 West 42nd St..

36, N. Y. 187 pages. Paperbound.
Price $4.00.

Application and Properties of 
Materials Used in Aerospace Vehicle 
Design
Compiled by K. R. Agricola. Published 1960 hy 

The Martin Company, Denver 1, Colorado. »95 
pages. Paperbound.

This is a collection of nine of the papers pre 
sented at the Martin Company Symposium 
on materials used in aerospace vehicle design, 
held 4 through 6 May »960 in Denver Colorado.

Personal Public Relations and 
Publicity
By E. Longstreth. Published 1961 by Industries 

Publishing Co.. P.O. Box 621, Culver City 9, 
Colif. 32 pages. Plasticbound. Price $».50.

Digest of Military Electronics
Published by RCA Service Company. Government 

Services (Bldn. 210). Camden 8. N. J. 210 
pages. Price $3.95.

Handbook of Noise Measurement
By A. P. G. Peterson and E. E. Gross. Published 

by the General Radio Company, West Concord, 
Mass. 100 pages. Price $».00.

1961 Registry of Industrial
Radio Systems
Edited by Ethel V. Sleeper. Published by Commu

nication Engineerina Book Co.. Monterey, Mass. 
243 pages. Price $5.00.

Educational Television Guidebook
By Philip Lewis. Published by the McGraw-Hill 

Book Co., 330 West 42nd Street, New York 36, 
N. Y. Price $4.95.

Guide for Reproducing Federal
Tax Returns
Copies may be obtained by writing Dept. Li-24, 

Minnesota Mining ond Manufacturing Co., St. 
Paul 6, Minnesota. Booklet. Free.

Printed Circuit Design Parameters 
for Data Processing and 
Communications Equipment
Copies can be ordered from the Institute of 

Printed Circuits, 27 East Monroe, Chicago 3, 
Illinois. Price $5.00.
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ALL TRIMMERS SHOWN ACTUAL SIZE

SPECTROL'S FULL LINE of trimming potentiometers 
features 10 of the smallest square trimmers ever made, 
phis the only transistor-size units for solid state circuitry. 
This selection covers almost every conceivable 
application—a sure way to avoid checkmate when 
sou need reliable trimmers.

IMMEDIATE DELIVERY. Your nearby Spectrol 
distributor stocks standard models of trimmers and 
miniature potentiometers as well as other standard Spectrol 
precision potentiometers and turns indicating dials.
Prices are $6 to S8 in quantities of 1 - 9 for 
most styles and resistances.

Circle 47 on Inquiry Card
See the complete Spectrol line at I.R.E. Show-Booth 1907-09

MORE DATA AVAILABLE. Contact your Spectrol 
engineering representative or drop us a line at the factory.
I'leate address Deftt fl

SQUARE TRIMMER DATA. Models 50and 60 
measure and Vi* square respectively • humidity 
proofing a standard feature • available in resistances 
to 100K « greater surface contact between mandrel and 
aluminum case for better heat dissipation, no external 
heat sinks needed • dual wiper for positive contact 
under all conditions of shock and vibration.

SINGLE TURN TRIMMER DATA. Model 80 built 
into TO-9 transistor type case • measures less than 16 " 
in diameter, weighs 1 gram—smallest trimmer on the 
market • completely sealed against moisture and 
humidity • resistance clement twice as long as ordinary 
trimmers • designed for complete package encapsulation 
with other printed circuit components • available in 
3 case styles with resistance range to 20K.

Adams Court • Plainview, L. I„ New York 
Phone: WEIIs 8-4000

1704 South Del Mar Avenue • San Gabriel, California 
Phone: ATIantic 7-9761

JÎODEL 50MODEl 60

Teflon insulated leadsPrinted circuit pins. top adjust

MODEL 60 MODEL 80

Teflon msulated leads Transistor size case

MODEL 50MODEL 80

Printed circuit pins from base

MODEL 60 MODEL 50

Printed circuit pins, side adjust Rusnuif panel mount

MODEL 80MODEL 50

Transistor size threaded casePrinted circuit pins, top adjust

MODEL 50 MODEL 60

Printed circuit pins from base

MODEL 60

Bushing panel mount

Transistor size case, 
bushing mount

Printed circuit pins 
side adjust .



ccuracy Walter Boiko has joined Eitel-Mc-
Cullough, Inc. ns Senior Sales Engi-

of units
now in

Semiconductor

Robert E. Can-

Model 250-DA

UNIVERSAL IMPEDANCE BRIDGE Nelson
e’ected as National Vice-Chairman of

Morristhe Committee for 1961

O. F. Janssen, Jr. has been elected 
National Chairman of the Spare Parts 
Committee of the Aerospace Indus-

M alter S. Bopp has been appointed 
to the new post of Vice-President and 
General Manager of Philco Interna
tional Div. of Philco Corp.

George Capsis has been named as 
Manager of Presentations and Exhib
its for Radio Corp, of America.

Dr. George Carj otakis has been ap
pointed Manager of the newly formed 
High-Power Laboratory of Eitel-Mc
Cullough, Inc.

Hughes Aircraft 
Div.

Barrett and T. B. Nichols, elected as 
Vice-Chairmen of the Committee for 
the Eastern and Western regions re
spectively.

for the Remington Rand Univac Div, 
Sperry Rand Corp.

been
Sales

Visit our display

tries Assoc.; Herschel

Robert E. Carr has been named 
Manager of Rectifier Operations for

Robert W. Whitfield and Robert J. 
Dunlavey have joined the staff of 
Stromberg-Carlson’s Washington, D. 
C. Commercial Sales Office as Sales 
Engineers. Whitfield will be in the 
Washington office and Dunlavey will 
be in the Boston area.

(Continued on page 88)

Joseph L. Sturdevant has 
named Manager of Commercial

ELECTRONIC INDUSTRIES • March 1961

II. C. Christen, Director. Quality 
Control, California Div., Lockheed 
Aircraft Corp., Burbank, Calif., has 
been elected 1961 Chairman of the 
Quality Control Committee of the 
Aerospace Industries Assoc.; Frank 
McGinnis, Director, Reliability & 
Quality Control, Sperry Gyroscope 
Co., Div. of Sperry Rand Corp., was 
elected Vice-Chairman.

Electro Scientific indu&triee 
I 7524 S.W MACADAM • PORTLAND IS, OREGON

CHerry 6-3331
ELECTRO-MEASUREMENTS, INC.

First choice of leading companies and laboratories—thousands of units 
now in use. A self-contained, line-operated portable that measures im
pedance elements at de and audio frequencies with laboratory accuracy. 
Resistance to 0 1 7«, seven ranges; Capacitance to 0.2 7», seven ranges; 
Inductance to 0 37», seven ranges. Simple in-line readout and 12,005 
divisions of dial resolution at your fingertips with the exclusive ESI 
DEKADIAL . This is the bridge that has been the industry pacesetter since 
introduction—probably the most imitated portable on the market today. 
Write for Catalog C-16.
Model 250-DA, $565. Model 250-C1, battery operated $375 (ac operated 
detector $200 additional), Immediate delivery. Price* f.o.b. factory.

1961 IRE SHOW
Booths 3028. 3029, 3030



(Part 3)

centimeter P-type

HYPER-PURE SILICON DIVISION
HEMLOCK, MICHIGAN

MIDLAND. MICHIGAN

Circle 49 en Inquiry Card

one to 400-ohnis centi

Now...Single Crystal Silicon

ELECTRONIC INDUSTRIES • March 1961

Single crystal silicon . . . doped to your specific 
needs ... is now available from Dow Corning.

Whatever your need — polycrystalline rod or 
chunk; high resistivity P-type single crystal rod; 
single crystal rod doped to your specifications — 
Dow Corning should lend your list of sources.

Write for “Hyper-Pure Silicon 
for Semiconductor Devices.” 

Address Dept 3415.

Rigid quality control of Dow Corning Silicon 
means greater device yield for you! And you 
achieve uniformity in device characteristics — 
the result of greater uniformity in characteristics 
from rod to rod, greater lateral and radial uni*

meter N-type. Rod diameters from 3 to 25 mm 
(1/8” to 1") lengths to 250 mm (about 10").

Cryatal orientation is normally 111, but can be 
to your specification.
Specify Dow Corning single crystal silicon 
doped to your requirements. Specific resistivities 
within narrow tolerances from one to 1000-ohnis

Visit Booth 4310-12 
at IRE Show

Doped to specification single crystal Dow 
Corning Silicon contains in the order of 0.1 
atoms of minority impurity per billion atoms of 
P-ty pe material . . . about 0.15 atoms of minority 
impurity per billion atoms uf N-type material.
Low oxygen content of Dow Corning Silicon 
reduces the undesirable effects on lifetime asso
ciated with the diffusion process. Result — few 
rejects . . . increased device yield! In the pic
ture al left, infrared transmittance at 9 microns 
is measured to determine oxygen content. Many 
materials register at pencil point—much higher 
than Dow Corning Silicon.

formity within each rod.
Thix high quality is the result of a completely 
integrated production process — a process that 
starts with the manufacture of trichlorosilanes 
and other chemicals basic to silicon production. 
And at every step of the way, rigid quality con
trol assures the ultimate in quality—purity.



DELAY LINES

DISTRIBUTED CONSTANT

STEPPING ACCURATELY

Circle 50 on inquiry Cord

Typical of longer Shallcross delay 
lines, this variable lumped constant 
unit provides a total delay of 24.65 
Msec in 15 steps calibrated to 0.05 Msec 
accuracy. Delay-to rise-time is 100:1 
—and in a hermetically-sealed pack
age measuring only 2" x 4" x 7%".

Attenuation 
Cistortio*

Total Delay 
Rise Time 
Impedance

1.5 ,i$ec 
0 03 nsec 
500 ohms 
2.5 nc 
1 db

+150 ppm, *15 ppm (—1O°C to +50*0

Of course variations can be made 
for your requirements — in imped
ance, taps, rise time, attenuation and 
so forth. These are regular occur* 
rences with the many hundred de
signs produced by Shallcross delay 
line specialists.

ELECTRONIC INDUSTRIES • March 1961

VARIABLE DELAY
Continuously adjustable delays from 0 to 0 5 M»ee 
with 0.005 Msec resolution are attainable in this 
typical Shallcross unit. Maximum rise time is 0.06 
Msec at maximum delay

Some of the toughest performance specs we’ve seen in 12 years 
of delay line engineering are crammed into the " x 2" x 6" case 
of this lumped constant line. Used by a data processing equip
ment manufacturer, the unit requires uncommon care in compo
nent selection and in circuit layout to achieve the desired 50 to 1 
delay-to-rise-time ratio in the space allowed.

Special cores and toroidal winding techniques promote maxi
mum Q, and, when coupled with custom miniature capacitors, 
desired LC characteristics are obtained within the specified space. 
An ingenious termination further reduces distortion at tapped 
outputs and appreciably enhances the pulse time characteristic.

Even if your delay line requirements are not so critical, this 
same Shallcross ingenuity may pay big dividends in reducing 
size, cost, or circuit complexity for you. Why not outline your 
needs to us?

LUMPED CONSTANT
Shallcross' family of distributed constant and 
lumped constant lines utilize the latest refinements 
in inductors, capacitors, winding, trimming and 
packaging techniques.

Delay-to- 
Rise-Time 
Ratio in 
Only 6 in3

circuit
news



POTTER INSTRUMENT COMPANY, INC. • SUNNYSIDE BOULEVARD, PLAINVIEW, NEW YORK

See us at the IRE — Booths 3405-3407
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With the revolutionary new Potter High Den
sity Recording System, each reel of 1-inch 
tape holds as much data as 11 reels 
recorded by the most widely used com
puter tape system.
For highly reliable computer applications, 
Potter High Density recording can give 
you data transfer rates of 360,000 alpha
numeric characters per second or more, at 
densities to 1500 bits per inch on 1-inch 
tape. Sixteen parallel channels can be 
accommodated on one-inch tape. Because 
Potter has made the information channels 
self-clocking, no separate clock channel is 
needed, and multichannel data can be read 
out in true parallel form, despite inter
channel time displacement.

WIJR,POTTER HIGH DENSITY RECORDING
// 460Kb ln production units delivered by Potter, this

// a \ v, dramatic new technique makes recording
'/ A WS so reliable that in 40 hours of continuous
' ft WB k y* operation,less than 2 seconds re read time

' are re<lu'red to recover information lost
// through transient error. Dropouts are fewer

// than I in 107at densities upto 1500 bits
ft per inch. More than 20,000 passes of the
f tape can be made without losing informa

tion or significantly increasing the dropout 
rate.
Tested and proven in computer systems, 
Potter High Density Recording is presently 
available in the Potter 906H High Speed 
Digital Magnetic Tape Handler, and will be 
available in other Potter Tape Systems.
Write today for details on how High Density 
Recording can be applied to your data 
handling problem.



work

MOTOROLA PRECISION
MEASURING INSTRUMENTS

Circle 53 on Inquiry CardCircle 52 on Inquiry Card

production 
checking

Charles K. Titus has joined the staff 
of the Communication and Data Proc
essing Div. of the Collins Radio Co.

David I). Bulklej has been appoint
ed Product Manager for Intercommu 
nication Systems in Stromberg-Carl 
son’s Commercial Products Div.

Perry W. House, appointed Works 
Manager of the Delco-Remy Div. of 
General Motors.

Robert C. Johnson is now Assistant 
to the Vice-President and General 
Manager of Spectrol Electronics Corp.

Harold It. Law and Alfred H. Som- 
ni er have been named Fellows of the 
Technical Staff, RCA Laboratories.

Carl J. Kunz has become Chief En
gineer of the Ferroxcube Corp, of 
America.

Warren D. Hulbert has been named 
Manufacturing Manager for trimming 
potentiometers by Spectrol Electron
ics Corp.

Melpar, Inc., has announced the fol
lowing executive organizational 
changes: Thomas Melroy, formerly 
President and Chief Executive Officer, 
elected Chairman of the Board; Ed
ward M. Bostick, formerly Executive 
Vice-President and General Manager, 
elected President and Chief Executive 
Officer; and Arthur C. Weid, formerly 
Vice-President for Operations, elected 
Executive Vice-President.

Arling Woolaver, named Manager 
of the Southeastern Sales Region fur 
General Electric Co., Semiconductor 
Products Dept.

on-the-|ob 
tests

C. F. Pizac is the new Director of 
Marketing, Electronics and Avionics 
Div., The Emerson Electric Mfg. Co., 
St. Louis, Mo.

(Continued from page 84)
John II. Hnughawout has been ap

pointed Manager of the Computer 
Laboratory’s Advanced Development 
Dept, at Hughes Aircraft Co., Ground 
Systems Group.

TRANSISTORIZED RC VOLTMETER 
with 117 VAC/Battery Power Supply 

S1053A $225.00

Arthur R. J. Johnson has been ap
pointed to the new post of Customer 
Services Manager for The Systems 
Div. of Beckman Instruments, Inc., 
Anaheim, Calif.

Units weigh less than 6 ibs. 
measure lO’/i'x 6!4*x 5} 
overall.

Robert A. DeWitt has been named 
Assistant to the Director of Market
ing; Robert W. Blucke has been ap
pointed Manager of Sales Administra-

MOTOROLA
COMMUNICATIONS A ELECTRONICS, INC.

A Subtidiary of Motorola Inc
4501 Augurio Blvd., Chicagu St. III. • SPavIdmg 2-6500

Solomon Hudes has joined Tele
chrome Mfg. Corp., Amityville, N. Y. 
as Vice-President in Charge of Engi 
neering.

Made for Hie most critical laboratory circuit measurements, yet light in 
weight and battery-operated for field use, these highly sensitive instruments 
are Motorola designed and built for dependable, trouble-free service. 
Convenient to carry . simple to operate. Motorola units meet today's 
need for precision measurements of the most sensitive, transistorized electronic 
circuitry—anytime, anywhere.
• BATTERY OPERATION eliminates hum and noise interference
• LIGHT AND COMPACT for maximum portability and handling ease
• EXTENSIVELY TRANSISTORIZED for long life, low maintenance

TRANSISTORIZED RC VOLTMETER 

S 10518 $185.00

ELECTRONIC DC MULTIMETER
S1052A $195.00

FOR FULL INFORMATION. WRITE OR CALL TODAY

ELECTRONIC DC 
MULTIMETER

TRANSISTORIZED AC 
VOLTMETER

FREQUENCY 
& RANGE

Ohmmeter—10 to 100,000 ohms 
(center scale) 

Ammeter—1 microamp to 300 
milliamp* (full scale)

SO CPS to 1 Megacycle

FEATURES High sensitivity—makes virtu
ally all measurements required in 
transistorized circuitry.

More accurate microvolt and 
millivolt measurements — 
eliminates power line noise inter
ference and ground loops.

VOLTAGE 
RANGE

2 my. to 1000 volts (0.1 to 1000 
volts full Kaie.) 9 ranges in 1,3, 
10 sequence.

100 uv. to 300 volts RMS (.001 
to 300 volts full Kale.) 12 ranges 
in 1,3, 10 sequence

ACCURACY * 3% of full scale (volts) *-3% of full scale

INPUT 
IMPEDANCE

11 megohms 10 megohms shunted by 15 mmf, 
volt ranges... 1 megohm, by 30 
mmf, millivolt ranges

BATTERY LIFE 400 hours Over 400 hours

COMPLETE WITH REMOVABLE FRONT COVER



in chart paper

there

difference
Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct 
Writing Recording Systems. The full potential of these systems cannot he realized unless all 
of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot 
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper.
Take no chances—specify Brush and you can rely on your records being accurate, permanent, easily 
read and easily reproduced. Stocks available from strategically located branches and 
sales representatives throughout the United States and Canada.

Write for samples 
of actual tracings on 
Brush Chart Paper. 
Ask for
'Brush Engineered 
Recording Supplies”.



RELAY NEWS from Union Switch & Signal
VISIT US AT THE

Crystal Case Relays

For additional information, write for Bulletin 1017 or call Churchill 2-5000 in Pittsburgh,

MEMBER OF THE NATIONAL ASSOCIATION OF RELAY MANUFACTURERS

Circle 75 on Inquiry Card

This new durable relay is designed to 
meet the requirements of Mil-R-6106. 
It’s a rugged relay featuring exceptionally 
sturdy terminals and husky contacts for 
high current applications. Glass-coated 
cylindrical contact actuators attached to 
the rotary armature provide square 
mating of contact surfaces, thereby 
assuring longer relay life. The balanced 
rotary armature provides maximum re
sistance to severe shock and vibration.

This small 4-PDT-10-Ampere relay is 
currently available with 115VAC and 
various DC operating voltages. Various 
mounting styles are provided. Write for 
bulletin 1069.

Why UNION Relays 
Are So Dependable

Contact Redundancy 
in New UNION

The UNION 2-pole double throw 
General Purpose Crystal Case Relay is 
designed to consistently meet the require
ments of MH-R-5757D and Mil-R- 
5757/10. Its essential features . . . from 
minimum size to optimum reliability ... 
permit it to be used in aircraft, guided 
missiles, shipboard and ground control 
electronic equipment.

A unique torsion-wire armature sus
pension system and a rugged all-welded 
frame construction provide a high level 
of vibration and shock immunity. Con
tact redundancy, which assures reliability 
in dry circuit and higher level contact 
loads, is provided through the use of 
bifurcated contacts.

Available with 0.2" grid-spaced header 
or “S” type header, with various mount
ings, terminals, and operating voltages. 
Write for Bulletin 1064.

There’s a good reason why our relays 
are the standard for reliability. For years, 
we've been building tough, reliable relays 
for use in airborne and guided missile 
electronic equipment and similar vital 
applications where perfect operation 
under severe environmental conditions 
is mandatory.

Our engineers created a compact 
6-PDT miniature relay with just three 
major assemblies . . . instead of a fistful 
of small parts. This was accomplished by 
using a balanced rotary-type armature 
that provided a maximum resistance to 
the severe shock and vibration environ
ment of aircraft and guided missiles. The 
rotary principle of operation is utilized 
in all our relays.

Wc have a reputation for building 
reliable electronic components and we 
intend to maintain our tradition for 
building reliable relays. And we supply 
these quality relays in quantity. Stocks 
arc now available for prototype require
ments in New York, Pittsburgh, Dallas 
and Los Angeles.

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH IB, PENNSYLVANIA

ELECTRONIC INDUSTRIES > March 1961

New 4-PDT-10-amp Relay Most Compact Rotary 
Type Available



Next month
THE EFFECTS OF THE VAN ALLEN BELT RADIATION ON MATERIALS
Since more and more space vehicles will be entering and passing through the radioactive Van Allen belt 
in the near future, if is very important that we know the effects to be expected on electronic equip
ment. This article describes the results of studies using nuclear fission fragment bombardment, and 
several specific components and materials.

ANTENNA SYSTEMS FOR RECONNAISSANCE SATELLITES
The value of an airborne reconnaissance system depends upon its ability to detect and locate the 
source of signals on the earth's surface. The antenna and associated system is the critical portion of 
such an operation. Design of the antenna is limited by the physical size of the satellite, the large num
ber of signals to contend with and the height at which the satellite must travel.

FUNDAMENTALS OF SPACE VEHICLE ARITHMETIC
The common denominator governing the performance of all space vehicles—satellites, space ships and 
ICBM's—is "gravif “ “_ ity." The problem differs, depending on whether the vehicle is to orbit, escape the 
gravitational pull of Earth, or reach another planet. The "arithmetic" of the problem is spelled out in a 
number ol charts covering the various conditions.

THE PROBLEM OF SPACE COMMUNICATIONS
A full treatment of the space communication problem involves studying the frequency range of mega
cycles to gamma rays, and distances of meters to light years. Included here are discussions of linear
receiver sensitivity, enhancement, and degradation factors; antenna gain and atmospheric propagation 
and absorption factors,

MEASURING RECOVERY TIME OF ULTRA-FAST DIODES
Direct measurement of recovery time of diodes below approximately 3 nanoseconds has not been prac
tical. An indirect method has Deen devised that gives accurate results below I nanosecond.

Plus all our other regular departments
Our regular editorial departments are designed 
to provide readers with an up-to-the-minute sum
mary of world wide important electronic events. 
Don't miss Radarscope, As We Go To Press, Elec

tronic Shorts, Coming Events, El Totals, Snapshots 
of the Electronic Industries, El International, News, 
Briefs, Tele-Tips, Books, Representatives News, 
International Electronic Sources, Personals, etc.

COMING SOON

THE 1961 ANNUAL ALL-REFERENCE ISSUE
The fourth consecutive annual edition containing year-round technical reference information for electronic 
engineers. The editorial staff is already ot work compiling and selecting data for this issue. Suggestions 
from user-readers for new topics and compilations to be included will be given careful consideration.

Watch for these coining issues;
«JUNE «AUGUST «NOVEMBER
Annual All-Reference & Annual WESCON Issue Annual Microwave
Directory Issue Issue
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THERE are 2 basic materials on 
which we construct multi-com
ponent assemblies. One of these ma

terials has a high dielectric con
stant (K); the other, a low di
electric constant. Each has its own 
unique uses.

TOP
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For minimum coupling between 
components, we use low-K material. 
For other uses, the high-K sub
strate forms the circuit capaci
tances. In both cases, two-dimen
sional resistors are bonded to the 
substrate which provides the leads 
and acts as a heat sink. Other com
ponents are mounted and connected 
together on the surface of either 
material.

Actually, the module developed in 
Project Tinker toy1 has changed 
very little. Despite the chance to 
alter it during re-tooling, it has 
remained the same in plan, wafer 
thickness, and stacking pitch. One 
change was made in 1954. The

Fig. 1: Design progress which may be at
tributed directly to printed leads under 
Mylar capacitors impossible with ceramic.

I960
TOP BOTTOM

RESISTORS 
AND

4 MYLAR 
CAPACITORS

4 
RESISTORS 

AND 
2 MYLAR 

CAPACITORS
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Low-K Substrate Modules

distinct in component

moduleand capacitors use

2: Th« JemMstration « component tedependence daptoys a loading rate of 16 components per water

TOP TOP

was reduced. This in
component mounting

design, type, and application, the 
RCA Micro-Module2 is structurally 
a scale-down of the basic stacking 
wafer concept.

The larger module has been ap
plied broadly in military, indus
trial, and commercial fields during 
the past 6 years. Its production has 
been highly mechanized. Commer
cial economic pressures have de
termined the design changes for 
high quantity production. Mean
while, military and industrial mar
kets have contributed to compon
ent type diversification. Unless 
noted, the various design and com
ponent trends in this article relate

5 RESISTORS 
PER SIDE

Modules have followed two main avenues of development. The military and industrial groups 
have concentrated on putting all components on the module; the commercial have experienced 
an evolution to two basic components. Here's the why story on the commercial route.

3 CAPACITORS 
PER SIDE

structure as an integral part of 
the component. Other components, 
e. g., tube sockets, have been 
adapted to the wafer surface with
out receiving economic help from 
the module structure. These com
ponents must be priced above in
dividual components and are gen
erally found unpopular among 
commercial buyers.

16 COMPONENTS 
PER WAFER

By CHARLES C. RAYBURN
Engineering Manage’ 
Pail ran Div. of Illinois Tool Works 
1321 Leslie Avenue
Alexandria, Virginia

only to the commercial market in 
television, radio, hi-fi, stereo, etc.

Tube sockets, inductors, diodes 
and other special components have 
undergone continued development 
and expansion in military and in
dustrial applications. Meantime, 
commercial requirements have nar
rowed to resistor-capacitor pack
ages almost exclusively. Resistors

ELECTRONIC INDUSTRIES • March 1961

notch depth 
creased the 
area.

Although

Influencing Factors
Table 1 shows this evolution to 

2 component types. Table 2 shows 
the wafer component loading 
change. Equally significant is the 
trend away from ceramic capaci
tors and toward plastic film This 
appears in contradiction to highly 
mechanized printed circuit process
ing and deserves further analysis. 
The major factors of influence have 
been :

1—Economy of component prep
aration favored Mylar dielectric 
over ceramic. The wound Mylar 
section was produced in a single, 
versatile, mechanical process on 
equipment of relatively low invest
ment. Problems of thermal shock 
and breakage were eliminated. Al
though the purchased raw mate-



Tabi« I Table 2

0.25

Modules ( Continued) not in design).

1—Design versatility

range considera-

I954 I9601957 I960

1000 upif range and above to be 
more broadly applied, even to re
placing Class C mica capacitors.

tions indicated that Mylar could 
replace ceramics whereas, ceramics 
could not replace Mylar with a 
value range to 0.5 |tf. Winding 
equipment was developed to pro
duce any low value covered in the 
ceramic range. Ceramic capacitors 
were retained as an available com-

Tube Socket..............................
Resistor, Carbon Composition 
Capacitor, Ceramic
Capacitor, Glass or Mica 
Capacitor, Mastic Film .. 
Inductor, Osc. Coil, R.F. Choke

rials would direct the use of ce
ramic, the material, labor and over-

1954 
Avg Max

1957 
Avg Max

i9&n
Avg Max

head composite 
economic margin 
trie.

2—Component
eminent. Fig. 1 shows the design 
progress which may be attributed 
directly to printed leads under 
Mylar capacitors. Ceramic capaci
tors not only required a large 
metalized area, under which no 
circuits could run, but further re
quired a common electrode for 
mounting two stacked capacitors 
per wafer surface.

ELECTRONIC INDUSTRIES • March 1961

T ube Socket 
Resistor, Carbon 

Composition..
Capacitor. Ceramic 
Capacitor, Glass or 

Mica ....
Capacitor, Plastic 

Film...............
Resistors and 

Capacitors in 
Combination

Inductor Osc. Coil 
RF. Choke

ponent only in applications where 
temperature compensation was re
quired. Inventory stocks were re
duced in type, reducing the asso
ciated costs.

3—High power dissipation of up 
to 2 watts per wafer naturally ele
vate module temperatures, causing 
high dielectric constant ceramics 
with high temperature coefficients 
to produce circuit problems if ap
plied in sensitive positions. The 
relatively flat Mylar temperature 
coefficient allowed capacitors in the

gave a sizeable 
to Mylar dielec-

Averoge Commercial Modale Component Composition

1954 1957 I960



lower cost mineral-filled phenolic
with wax impregnation, was

May 10-12,

Fig. 4 Module mounting method* show the popularity ot hand wiring in the home entertainment industry

19541953 1957
CRIMPED LEADSMOUNT ON WAFER SQUARE HOLE MOUNT

ally distinct for ease of service 
analysis.

The grommet mount is used with 
long leads for hand wiring. The 
plastic grommet is inexpensive and 
locks in a hole in the metal chassis. 
This mounting system reduces the 
time and cost of product tooling 
while retaining the assembly labor 
advantage inherent in integrated 
components.

Many of the components illus
trated and referred to are patented 
articles of Paktron, as are the ma
chines and methods used to produce 
them.

used in 1957. continuing in use in 
1960.

Also appearing in I960, is molded 
encapsulation. Both epoxy and 
phenolic resins are used by a trans
fer molding process. Epoxy coating 
is economically usable once again, 
not due to its cost reduction since 
1954, but mainly through high com
ponent density which consequently 
requires less resin per component.

m I960
SOCKETS FOR PRINTED 
BOARD OR HAND WIRING
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I960
GROMMET KEYING 
FOR HAND WIRING 

(METAL CHASSIS)

Reduced Structure Cost
The design trend shown in Fig. 

2 obviously reduces the inert struc
ture cost compared to earlier de
signs, but the principal advantage 
of high wafer loading results from 
improved manufacturing yield. The 
resistor wafer assemblies are pre
tested; then, capacitors are added 
and the entire wafer circuit is 
tested for value, breakdown and 
connection eorrectitude.

If 2 wafers with 7 components 
each are accordingly tested and as
sembled into a module, 24 solder 
joints are made. If 7 wafers with 
2 components each were tested and 
assembled into a module, 84 solder 
joints are made. Since the units are 
lost if one circuit path is open, 
high final yields have guided de
signs toward high wafer loading. 
Interconnections on the surface of 
one wafer are more reliable since 
they are printed and do not depend 
on the variables of soldering.

The coating material, Fig. 3, of 
1954 was an epoxy resin, applied 
by dipping. The material cost soon 
directed development toward a

LONG LEADS
FOR HAND WIRING

A REPRINT 
(f this article can be obtained by 
writing on company letterhead to

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts , Phila. 39, Pa.

ference, Washington, 
1960.

Module Mounting
The module mounting methods in 

Fig. 4 show the popularity of hand 
wiring in the entertainment in
dustry and also shows the stress 
being placed on serviceability, as 
evidenced by the socket. Sockets 
are used both in printed circuits 
and hand-wired chassis and bracket 
the module both in cost and func
tion. The module must be suffi
ciently broad in componentry and 
densely designed to be of sufficient 
value to justify the additional cost 
of a socket, while being function-

RefartncM
1. "Project Tinkertoy: It Changes the 

Electronic Design Concept,” Product En
gineering, Dec. 1953.

2. Mackey, D., "The Micro-Moduli Pro
gram," 1960 Electronic Components Con-



transistor switches lose very little power.closed

D-C Converters

lossoperating state. The power

‘ON Loss'

‘Switching Loss” P,

OFF

Fig. 1: Collector voltage, collector current, and collector power dis
sipation plotted against (a) low. (b) mid, and (c) high frequency losses during each 

equations are:

The operating frequency effect upon transistor 
power loss can be simply shown. Fig. la is a plot of the 
wave shapes of collector voltage, collector current, and 
collector power dissipation at a low frequency. In Fig 
lb, a much higher operating frequency is shown; 
finally in Fig. Ic, an extreme case.

The “on time” power loss is the product of collector 
saturation voltage times the peak collector current. 
The peak power dissipated while switching from ON 
to OFF, and vice versa, is one-half the peak collector 
current times one-half the peak collector voltage. Dur
ing the OFF state, the peak voltage multiplied by 
represents the power loss.

The total average power loss then is the sum of

‘OFF Loss,” Poff

are being used more and more in d-c to d-c converters
Opened 

That's why they
But there is one problem—the switch is not instantaneous.

Here's how switching time and peak voltage affect the power transistor's efficiency.

A POWER transistor is an almost perfect switch.
Very little power is lost when it is closed. And 

very little power is lost when it is open. However, the 
device cannot switch instantaneously from ON to OFF, 
nor vice-versa.

During the switching interval, a high pulse of power 
is generated in the collector junction. As operating 
frequency increases, these power pulses occupy a larger 
portion of the period—and, average power dissipation 
increases. Power transistor efficiency in switching 
circuits is a function of operating frequency and tran
sistor response time.
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SWITCH SWITCH Total Loss, Pi = Pon + P* + Poff 
where, F = Frequency (cps)

T = Period (>» sec)
P., = Collector saturation voltage (volts)
V, = Peak collector voltage (generally 2 

voltage)
I „ = Peak collector current (amps) 
I„ = Collector cutoff current (amps)

I, = Transistor rise time (a sec) 
t/ = Transistor fall time (n sec)

Assuming that Ico is negligible and Vct*Vp, the low 
frequency power loss will be:

n ’

And high frequency loss will be:
D Jr V,F (tr + t,)



Table 2

10,000
WAVE FREQUENCY

Fig. 2 Cross over frequency increases with decrease in voltage

heat sink temperature against time
sec and the 5 amp interval decreased to

2NII6?

Table 1

60% OUT V CYCLE

2K630

TIME (MINUTES)
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The average power in each case is the area of the 
power-time curve divided by a given length of time. 
Obviously, the case of Fig. lc will have the greatest 
average power loss of the three frequency ranges.

Fig. 2 is a plot of power loss versus frequency for 
two typical power transistors. The conditions for this 
plot are listed in Table 1. Note that transistor Type 
2N630 has higher loss at low frequency than Type 
2N1167. But the opposite is true beyond a cross-over 
frequency near 600 cps. This is generally true since a 
correlation exists between collector saturation voltage 
(Vc,) and switching time. Transistors with high Vct 
tend to have fast response times. When comparing a 
set of transistors which have this inverse relation of 

to response time, the cross-over frequencies a.e 
dependent on peak voltage. As voltage increases the 
cross-over frequency decreases.

D.C. Supply voltage 
Peak voltage (Pp) 
Peak current (7„) 
Base Drive on (Ibon) 
Base Drive off (I torr) 
Rise time (t,) 
Fall time (tf) 
Coll. Sat. voltage (V„) 
Coll. Cutoff current (Ica)

sec. This

was called a 60% duty cycle. This sequential operation 
was continued until the heat sink temperature began 
to stabilize at its final value. Table 2 lists the test 
conditions. The 2N1167 which was chosen for this test 
had high response time which accounts for the high 
temperatures.

0.16a
5 0 a sec

24 0 p sec
0.12v
5 ma

12v
24v

2N630
30v
60v

ft. 16a
•1 5 g sec

10.5p sec 
0.35V 
5 ma

Heating Effects
Since power is lost as heat, the junction temperature 

will rise with operating frequency. Heat sink tempera
ture also follows frequency. If several different tran
sistors are operated in identical circuits, at the sam» 
frequency, the heat sink, and junction, temperature 
will be affected by transistor characteristics detailed 
in Eqs. (1) through (3).

Fig. 3 shows actual test results of heat sink tempera
tures versus operating time, using three different tran
sistors. In this test, peak current was set at 5 amps 
for 30 sec and 13 amps for 30 sec ; the cycle was then 
repeated by use of a timer. This was a 50% duty cycle. 
Thermal stability was achieved after 15 minutes at 
which time the 13 amp interval was increased to 36

2X1167
15v
30v

D.C. supply voltage 
Peak voltage ( VP) 
Ix>w load current 
Full load current 
Frequency

By RALPH GREENBURG
Group Leader, Applications Engineering 
Motorola Semiconductor Products Inc.
5005 East McDowell Road
Phoenix, Arizona

AMBIENT TEMPERATURE(TA)S25*C 
HEAT SINK THERMAL RESISTANCE 
(RUX I* C/W
HEAT SINK TEMPERATURE -Rt P♦'

Fig. 3. Actual test results of



Bridge i«embly u an example of serieung silicon rectifiers 
Here 50 rectifiers ore used in a precipitator power supply.

either natural convection or 
They may be mounted easily; 
changed, and connections are 
standard assemblies may not

heat dissipation with 
forced air ventilation, 
cells may readily be 
simple. However, the

and disadvantages of various types of voltage surge 
suppression and the many sources of voltage surges 
must be considered.

It is the purpose of this article to summarize design 
problems and to suggest various techniques which have 
been used quite successfully in properly building 
rectifier equipment.

always meet the particular requirements of a custo
mer. Limited space requirements or the need of special 
mounting features may result in the equipment manu
facturer designing his own heat dissipator.

Silicon cells permit the equipment designer an 
extensive choice of designs. They have been mounted 
on air-cooled bus bars, on water-cooled bus bars, on 
plates immersed in oil, and on a variety of plates and 
fins cooled by natural convection or forced air ventila
tion.

Curves showing the maximum power dissipated by 
a particular silicon rectifying cell will aid the designer 
in specifying his heat sink requirements. It is impor
tant that the junction temperature does not exceed 
190' C during continuous load operation. The maxi
mum power which can be dissipated, up to a maximum

Series or parallel operation of silicon rectifiers requires spe
cial treatment. Here are three general methods for series oper
ation in high voltage applications and three general methods 
for parallel operation where high current rectification is needed.

MANY applications of silicon rectifiers need special 
design considerations, since they cannot be 
specified simply. For example, if the equipment de

signer wishes to mount the rectifier cells on his own 
heat sink, he must understand some of the thermal, 
design problems which will be encountered. Or, if 
rectifier cells are to be connected in series or parallel, 
proper division of voltage and current is important.

The overload protection devices which must be 
specified in any application will differ, depending upon 
particular customer requirements. The advantages

Thermal Design

Standard rectifier assemblies manufactured by 
Westinghouse have been designed to provide effective

By DR. ROBERT LYNCH
Semiconductor Dept.
Westinghouse Electric Corp.
Youngwood Pa.



power determined by thermal stresses and natural 
design limitations, is then expressed in Eq. 1.

190° C - T, - P«, (0. 4-0: + 0,) (1)
where:
T, — Ambient temperature —°C.

• Maximum power dissipated by the rectifying cell—watts.
6t — Thermal resistance, junction to case—°C/watt.
0i “ Thermal resistance, case to heat sink—°C/watt.
9t = Thermal resistance, heat sink to ambient—°C/watt.

03 is the most difficult to specify. It varies with 
ambient temperatures, operating temperatures, air 
density and air velocity, and it depends upon other 
factors such as the material in the heat sink, the 
external finish and proximity to other heat sinks. In 
Table 1, typical values of thermal resistance are given 
for some of the more popular cells and heat sinks. 
Values of and 03 depend upon the point on the heat 
sink where the temperature is measured. However, the 
sum of 02 and 03 would be the same. Values in Table 1 
were obtained by measuring the temperature on the 
plate at one side of the cell. Values of 03, listed under 
natural convection cooling, are given for unpainted 
plate surfaces with the plates mounted in bridge as
semblies. All values of 03 are based upon sea level 
conditions and an ambient temperature of 35°C.

It is desirable, in most thermal designs, to verify 
the temperature rise of the components. If thermo
couples are attached to the rectifying cells, it is 
important that care is taken to avoid erroneous read
ings. A small hole, large enough for the end of the 
thermocouple, may be drilled 1/32 inch deep into the 
case on the flat of the hex. The thermocouple should 
then be cemented into the hole with a high tempera
ture cement. The leads close to the thermocouple should 
be shielded from any forced air ventilation. Direct 
contact surface reading pyrometers may be used on 
some of the larger cells. Since a wide variation of 
thermal contacts and other factors influencing the 
temperature rise is possible, it is advisable to make 
temperature measurements on a number of cells in 
any new design.

Series Operation
The operating voltage of many applications will 

require that more than one cell in series be used. Jf 
this is necessary, it is important to assure that the 
proper division of voltage is obtained.

Three methods of operating silicon rectifying cells 
in series are currently being used in high-voltage 
applications:

1. The addition of resistive voltage dividers.
2. The addition of capacitive voltage dividers.
3. Special designs.
A fourth method of matching reverse characteristics 

has been used but is generally not recommended.

Matching Reverse Characteristics
If it is desired to series cells without the addition 

of a voltage divider, the reverse characteristics must 
be matched. The cells should have similar breakdown 
characteristics and reverse temperature coefficients.
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soft knee

£5
•harp

IOOO

instantaneoue voltag« par cell
Fig. 1 : Graph shows th* «harp and toft knee characteristics.

Ji b l2 
for word current-overoge amperes per cell 
Fig. 2: Unmatched load characteristics of 2 rectifying cells.

resistors added

h i; i b b
forward current-overage amperes per cell

Fig. 3: Unmatched rectifying cell load characteristic ef two 
medium power cells with and without resistance in series.

TABLE I 
Natural Forced Air

Cell Convection 1000 LFM
No*6 0i Heat Sink Size 0» 0» 0»

304 2.0 3 x 3 x 0.047 in.
302 10 5 i 5 x 0.047 in.
319 0 3 5 x 5 x H in.
339 0 2 7 x 7 x in.

1 70 8 00 1 50 1 00
1 30 4.00 120 II 80
0 20 I 88 0 21 0 41
0 12 1 30 0 10 0 21

99



Silicon Rectifiers (Continued)

Cells with sharp avalanche-breakdown knees should 
not be placed in series with cells with soft knees. 
These two types of reverse characteristics are shown 
in Fig. 1.

Matched cells have operated successfully with no 
voltage dividers. However, there is some question 
regarding proper division of voltage during transient 
switching. Reverse recovery times of the cells in a 
series string may differ and cause extreme unbalance 
when a reverse voltage is suddenly applied. The 
problem of unequal recovery times and the difficulties 
encountered in matching breakdown and temperature 
characteristics results in the general recommendation 
that voltage dividers be used with two or more cells 
connected in series.

Resistive Voltage Dividers
Resistors are most commonly used to divide the 

reverse voltage of a small number cells in series. A 
value of resistance across each cell equal to one-half 
to one times the minimum reverse resistance of the 
cell has worked satisfactorily for up to 6 cells in series. 
The minimum resistance is determined by the ratio of 
the PIV and maximum peak reverse current. A value 
of resistance equal to the minimum reverse resistance 
is adequate if the cells are selected within a particular 
voltage class. Cells chosen from the higher advertised 
\ oltage class may include much higher voltage cells 

Fig 4 Closed “chain” arrangement of balancing transformers.

which do not exhibit breakdown characteristics. If 
the reverse voltage is not limited by avalanche-break
down, an internal dielectric breakdown may occur.

Capacitive Voltage Dividers
Capacitive voltage dividers are quite important in 

very high-voltage applications where distributed 
capacitances may result in uneven voltage distribu
tion during transient operation. To be effective, the 
capacitance across any cell must be larger than the 
junction capacitance, but the actual value will depend 
upon the particular assembly. Capacitance dividers 
may be combined with resistive dividers in some ap
plications. The capacitance will have the additional 
effect of reducing uneven voltage distribution result
ing from the differences in recovery times. If neither 
matching nor resistor dividers are used, the capacit
ance required may be too large to be practical.

Special Transformer Designs
Multiple windings may be used on transformers if 

only a few cells must be placed in series. Each winding 
would supply an assembly with one series cell. Then 
the output of the assemblies must be connected in 
series. An effective method of seriesing has been used 
in which specially designed low-power transformers 
are interconnected in the circuit to force division of 
voltage.

Parallel Operation
The characteristics of silicon rectifying cells which 

contribute to low regulation result in difficulties if 
cells are to be connected in parallel. The load charac
teristics of two cells are shown in Fig. 2. If th^ 
forward voltage across the two cells is the same, the 
current will differ by I2 — Iv The slope of the charac
teristics is quite important and is greater where 
forced air ventilation is used. In natural convection 
cooled application, the slope may be close to zero or 
negative, depending upon the heat sink. The proper 
division of current may be obtained among cells con
nected in parallel by the following techniques:

1. Matching of the forward characteristics.
2. The addition of resistance or reactance in series 

with each cell.
3. Balancing transformers or separate transformer 

windings.
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6

Fig 6 Reference cell arrangement of balancing transformers.

Matching Forward Characteristics
The most obvious procedure of paralleling cells is to 

match the forward characteristics. However, cells, 
matched at one point, may have different slopes and 
therefore may not divide current properly during 
overload or fault conditions. An additional disad
vantage of matched cells is the larger stock of replace
ments required by the equipment manufacturer. Cell 
manufacturers will usually furnish cells matched 
within 0.05 volts of each other. A practical limit 
exists on the number of matched cells which can be 
paralleled. It is difficult to balance bus reactance and 
resistance sufficiently to place more than 6 to 10 
matched cells in parallel. With matched cells, the un
balance may be 25% of the average current per cell, 
and therefore cells should be operated at only 80% 
of their rating.

The simplest 
division among

Resistance or Reactance with Cell 
method of forcing proper current 
cells in parallel is to effectively in 

crease the slope of a cell by the addition of series 
resistance. In Fig. 3, there is an example of this effect. 
The current unbalance between two cells is reduced 
from f2 — A ^2 — If a value of resistance is 
chosen to add approximately 0.40 volts to the peak 
forward drop of the cells, the unbalance may be 
limited to about 20% of the average current per cell.
The cells should then 
rated value. The same 
addition of individual 
cell.

The resistors have 

be operated at 83% of their 
effect may be obtained by the 
reactors in series with each

the obvious disadvantage of
introducing more regulation and more power losses 
into the equipment. This is undesirable in many ap
plications. However, the resistors do have the ad
vantage of assuring a better balance during overload 
or fault conditions.

Balancing T ransf ormers
Balancing transformers, as a means of forcing 

proper current balance, have been the subject of 
several technical papers and articles. Their effective
ness has been well established. These balancing trans
formers, or reactors as they are sometimes called, 
consist of laminated iron cores, usually with single 
turn primary and secondary windings. The currents 
from two cells in parallel pass through a core in
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opposite directions, and an 
two currents will induce a 
correct the unbalance

Several arrangements of 

unbalance between the 
voltage which tends to

reactors and cells are
possible if two or more cells are to be connected in 
parallel. A “chain” arrangement similar to Fig. 4 
is the most commonly used circuit. It is important 
that the “chain” be closed as shown. Discrepancies in 
current balance may be additive and may result in 
widely different currents in the first and last cell of a 
simple “chain.” If a cell which fails is cleared from 
the circuit by a fuse, a simple “chain” would be broken 
into two sections.

Ol 03

baloncmg 
troni formes

balancing 
transformers

balancing 
transfer"»!" s

02

Fig 7 Three phase bridge of lour cells in parallel 
with the balancing transformers located in the ac leads.

A cascade arrangement similar to Fig. 5 will result 
in satisfactory division of current between cells, but 
will result in extreme unbalance if any one cell is 
cleared from the circuit by a fuse.

Another circuit which will work satisfactorily is 
shown in Fig. 6.

Each cell is balanced against a reference cell which

Fig. 8 Hipersil iron 
“C" connected in a 
“chain" arrangement 
with 4 cells in paral
lel.



Silicon Rectifiers (Concluded) W hat's New

may be designed to operate at a reduced rating to 
insure reliability. If a large number of cells are to 
be parallelled, it may be economically feasible to use 
two separately fused cells in parallel to carry the 
reference current.

Instead of placing the balancing transformers in 
the leads of the individual cells, they may be placed in 
the a-c leads of a bridge. Fig. 7 is a sample of an 
arrangement of this type.

Varied designs and mechanical arrangements of 
cores have been used but will not be discussed here. 
Fig. 8 is a pictorial view of an arrangement of 
Hipersil iron “C” cores.

A core area of 1 to 1% sq. in. has been found 
effective in reducing the unbalance between high 
power cells in parallel. An effective air gap of at least 
0.001 in. should be retained in the core to reduce the 
possibility of saturation. The unbalance may be 
reduced to about 10% of the average current per cell 
with as many as 6 cells in parallel. With up to 6 cells

REFERENCE PACES 
The pages in this section are perforated for easy re
moval and retention as valuable reference material 

SOMETHING NEW HAS BEEN ADDED 
An extra-wide margin is now provided to permit 
them to far punched with a standard three-hole- 
punch without obliterating any of the test. They can 
be filed in standard three-hole notebooks or folders.

in parallel, the cells should be operated at 90% of 
their rating; with 7 to 10 cells in parallel, 85% of 
their rating; and with 11 to 20 cells in parallel, 80% 
of their rating.

In any design, current division among the cells 
should be measured to assure proper balancing. This 
may be done quite simply by inserting a shunt in place 
of the fuse. If the fuses are calibrated and checked 
for uniformity the voltage drop across the fuses wid 
be an indication of the current division. It may not be 
desirable to place more than 20 cells in parallel, unless 
a separate transformer is used for each group of 20 
cells.

Separate transformers or transformer windings 
may be used to supply a number of assemblies each 
with only one cell in parallel. Then the output of 
these assemblies may be connected in parallel. If 
separate transformer windings are used, care must 
be taken in the transformer design. Multiple windings 
on any one transformer core will not necessarily have 
the identical leakage reactances required to force 
division of current between assemblies.

If a series parallel arrangement of rectifying cells 
is necessary, no set rule exists which will determine 
whether the seriesing or the paralleling should be 
done first. Each has its advantages and disadvantages 
depending upon the heat sink design, required fusing, 
necessary reliability, etc. Individual applications will 
determine which is most economical or practical.
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Optical Maser
A CONTINUOUSLY operating optical maser has 

been demonstrated by Bell Telephone lab. The 
new system, in contrast to intermittent or “pulsed” 

optical masers, uses a gaseous discharge to get con
tinuous operation.

The maser gets its energy from an electrical dis
charge of very low power. The coherent beam of radi
ation is in the infrared region. It is invisible except 
through a “sniperscope” or similar converter.

The spectral line width of the output beam is a 
hundred thousand times narrower than that from 
other coherent light sources. It allows observing dif
ference-signals at radio frequencies between two 
optical lines.

The gas maser uses a mixture of helium and neon. 
An electrical discharge flows through it in the same 
way as in a conventional neon tube. The energy from 
the internal discharge excites the helium atoms to a 
very high upper “metastable” energy level, from 
which they normally would not radiate energy.

The neon atoms collide with the excited helium 
atoms and the energy is transferred to them through 
the collision process. The neon atoms then can be 
stimulated to radiate their energy on demand in a 
continuous stream. The beam is reflected back and 
forth through the length of the gas-filled tube by 
semi-reflecting end plates, growing in intensity with 
each trip. Some of the beam is transmitted through 
the plates and forms a very narrow output beam of 
coherent infrared light.

Power to excite the maser action is in the tens-of- 
watts range. Output power is in the 1/100 watt range.

Dr. A. Javan, proposer ot Bell's optical gas maser inspects 40 in tuba 
tilled with helium and neon. Interactions between gases produce 
coherent beam of infrared light that can carry vast information.
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Digital Voltmeter across the potentiometer generates

■MaiZimra

Stroboscopic Drum 
«ide view of digital 
volt meter ' right 1

Functional Block dia 
gram of digital volt 
meter

Tube, vital element 
of new optical gas 
mater it tourer of 
continuous stream of 
coherent light which 
may one day carry 
simultaneous tele* 
phone conversations 
end television pro
grams

Holes and numbers are placed at 
equal intervals of 320 on the drum 
periphery. The potentiometer, with 
electrical angle of 320 ', is mounted 
on the same shaft Both potenti
ometer and drum rotate at a nomi
nal speed of 24 rps.

A light shines through the holes 
in the film onto a photodiode. This 
feeds a series of clock pulses to a 
flip-flop. The pulses are timed so 
that a strobe lamp inside the drum 
fires only when a number and a pro
jection lens are properly aligned.

A standard voltage impressed

NEW digital voltmeter combines 
stroboscopic readout techniques 

with the long life and high accu
racy of a conductive plastic poten
tiometer.

Heart of the instrument is a 
number drum — rotating continu
ously at high speed—which is cou
pled directly to a rotary linear 
potentiometer that generates a saw
tooth sweep voltage.

A film strip having a row of 
small holes is on the surface of the 
drum. Each hole is aligned with 
one of a series of 250 numbers.
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The level of operation can be increased by using 
larger diameter tubes.

The neon atoms can radiate energy from almost any 
one of four upper energy levels to one of ten inter
mediate levels. Thus up to thirty discrete frequencies 
can be emitted by the maser. Range of possible wave
lengths lies between 11,000 A and 12,000 A. The out
put line width is far sharper than that of ruby 
masers.

The gaseous optical maser should provide physicists 
with a very useful tool. The narrowness of the line 
will afford an accuracy hitherto unattainable in spec
troscopic work at these frequencies.

Another possible application is in the measurement 
of distances of many miles with extreme accuracy.

D Harriott demonstrates technique for impressing telephone converse 
tion on coherent beam of light generated by optical maser. Informa 
tion handling capacity is millions of times greater than radio waves.

Gaseous Optical Maser Input is in rhe tons-of-watts range. Output 
is in the 1/100 watt range. Level rf operation can oe increased by 
using larger diameter tubM. Wavelength range is 11-000 tc 12,000 A.

a sawtooth voltage for each revolu
tion of the potentiometer.

The unknown voltage is continu
ally compared to thin sweep voltage, 
and at the instant the two voltages 
—potentiometer sweep and the un
known—are equal, the flip-flop is 
triggered so that the next hole com
ing into alignment causes the 
strobe lamp to flash. A film 
strip number is thereby projected 
through an enlarging lens onto a 
ground-glass viewing screen. Since 
this comparison is made once for 
each revolution, the strobe lamp 
“fixes" or stops the number which 

(Continued on page 231)



Design Notes for

The microwave tuner can be quickly designed 
with a few simple equations given here. 
Tuner is comprised of a shorted line and a piston capacitor.

Strip Transmission Line Tuners

2 j %* ten 0 I) 
(Zt + j Zr tan 3 /)

where:
Z, — the characteristic impedance of the line 
Zr 

0
= the terminating impedance of the line
= 2 rA
= wavelength in meters
= length of the line in meters

Note: I and X can be expressed in the same units, i.e., 
centimeters, meters, feet, inches.

I

If Z. - Zr

then

zo

TRANSMISSION UNE

*S 
^0

(Z. + J Z. Im 31)
therefore, Zt = Z„ hence the line becomes independent 
of the operating frequency and physical length.

By G. T. OREFICE
Project Eng.
Loral Electronics Corp 
825 Bronx River Rd.
New YOrt 72 N Y.

If Zr = OJthen

Z. - 0 4- j Z. tan 01' 
. Zt+jO .

J = j Z, tan 0

so that Z, = j Z, tan 3 I (a pure reactive quantity).
Note: The sign of the reactance, plus or minus, de

pends upon X or I or both since the tangent 
function is negative between 90°-180°, 270°- 
360°.

The response of 
plotted below.

the function Zt/Zu = j tan dl is

5X/4 ------- 9 
5n/2

RESPONSE OF

NOTE: l«V4,

Ïs/Zo * i TANßl F0R A SHORTED UNE, ZR«0 
^x-j-«ir/2, TANit/2««»

A REPRINT 
of this article can be obtained by writing on company letterhead to 

The Editor
ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila 39, Pa.
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other, poles and zeros according to Foster's

.375 ?0 8H2Í1

must

Hence I

5.5 pf6.28 X 500 X 10» X 58.5

Cross-Section of Strip Line

Shorted, end

shorted stip line
I - 5.5xj Ait

End View
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circuits displaying 
shown below with

The plot for the X/4 shorted line shows parallel and 
series resonances every X/4 which alternate one an-

for the line, 
calculations

Then from page 599 of the handbook, the 
are as follows:

The final resonator requires a tuning capacitor with a 
capacitance range of 1 to 5.5 pf. A rough sketch of 
the tuner is shown below

To tune the line, assume a variable capacitor having 
a minimum capacity of 1 pf.

At 1000 mcs :

A similar analysis can be made for an open-ended 
line.

As a first approach:
Let t be equal to 0.05, a practical thickness for a 

small rigid brass strip. The width b is assumed one 
inch, thus giving ample work space inside the line. 
Further, assume, Z„. the characteristic impedance to 
be equal to 100 ohms. Note that the value of Zo will 
be largely determined by the final dimensions used

Reactance Theorem. Single-tuned 
parallel and series resonance are 
their reactance-frequency curves.

55 57.3 = 0.96 radians

Single zero network Response — Senes resonance

Single poie network Responsa — Parallel resonance

0.96 X/2t = 0.96 X 11.8/6.28 = 1.8 inches
Example of Tuner Design

A resonator is to be designed to operate from 500 
mcs to 1000 MCS using a strip transmission line 
element. The design data for the line is obtained from 
“Reference Data for Radio Engineers,” 4th edition, 
pages 598-599.

2 t/X, X - c/j
= 3 X 10’/1000 X 10* = 0.3 meters = 11.8 inches
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Thus 
Therefore

If w is made % inch wide (0.375) while keeping the 
other dimensions the same, the characteristic im
pedance, Z„ changes slightly as seen from Fig. 13, 
page 599. The calculated values for the strip line 
appear below in the sketch. The height, h, is inde
pendent of Zo and can approximate b.

Thus a shorted line having a length X/4 at some 
frequency Fx behaves as a parallel resonant circuit. 
For frequencies below F^, the line behaves as an in
ductance whose reactance is a function of frequency.

Hence ZJZ, — j x for I, > F.
In the frequency range where the shorted line is 

inductive, parallel resonance is obtained by tuning 
the line with a variable capacitor. In contrast to the 
lumped-constant type of resonant circuit, this config
uration is known as a distributed-constant resonator.

0.05—— - 0.05

------ - 159 U 6.28
obtain parallel resonance, the shorted strip line 
have an equal inductive reactance.

X/Z, - 159/112 = 1.42 = tan 0 i - tan 0,

At 500 mcs: the reactance of the line is
X — Z. tan fl I = Z, tan 0i
X — c/f ■ 3 X 10*/500 X 10* = 0.6 meters = 23.6 inches

Oi - 0 I - 2 »i/X - 6.28 X 1.8/23.6 - 0.48 radians
- 0.48 X 57.3 - 27.5°

tan 27.5° - 0.522
Therefore

X = Zt tan = 112 X 0.522 = 58.5 ohms.
At 500 MCS, the variable capacitor must have a re
actance of 58.5 ohms. The required c is



By HERBERT ADISE
Prssident
Computar Instruments Corp.
92 Madison Ave. 
Hempstead. L.I., N.Y.

Estimating the

Reliability of
Precision Potentiometers

For reliability the questions arise— 
multiple wipers or single wipers? 
wire wound pots or carbon pots? 
Here is an easy way to answer these questions.

A SYSTEM is considered only as reliable as its indi
vidual components. Here we discuss the reliability 

of one system component—the potentiometer.
A component’s measure of reliability is said to be 

the inverse of the probability of its failure. The great
est possible component reliability is limited by the 
greatest failure probability among its constituents.

Let’s first make this definition: “A component is 
considered to have failed when it is unable to perform 
its intended function satisfactorily.”

For a potentiometer the prime function is to give a 
continuous voltage output in proportion to its shaft 
position. To be useful, a specified degree of propor
tionality must be met.1

Unless the precision potentiometer’s wiper makes 
continuous contact, and hence provide continuous out
put, it has failed. Thus, its reliability factor begins 
with our finding the probability of continuity failure.

Basic Probability Concepts
1. The probability that an event will happen is the 

ratio of the number of favorable cases to the entire 
number of possible cases, provided all cases are 
equally likely to occur.

2. The probability of simultaneous occurrence of 
two independent events whose respective probabilities 
are a and b is a x b.

3. The probability of occurrence of one or the other 
of two mutually exclusive events whose respective 
probabilities are a and b is a + b.

See “One Solution to Servomechanism Hunting." Electronic 
Industries, January 1961.
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Slider Contacts
Let us consider the relative probabilities of con

tinuity failure of a single sliding contact versus 
multiple sliding contacts:

o

5 (won t make contact) 
(will make contact)

Failure cases: 1 (won’t make contact)

Probability of failure = --
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From Concept (2) above 
Probability of Simultaneous Failure

Failure Probability Ratio— 
Multiple Wipers vs. Single Wipers

Conclusion Multiple wipers (n) are ) 

as a single wiper.
A four wiper contact is eight time» as reliable a* 
a single wiper.

The probability of continuity failure of a single 
wiper traversing a senes of contacts is:

From Concept (3) above:

WIPER ACTION MAKE - BEFORE • BREAK

Probabiltty of r allure

Failure Probability Ratio— 
Single Contact vs. Series Contacts

Failure Probability Ratio— 
Multiple Wipers, Single Contact 

vs.
Single Wiper, Series Contacts

I.
Conclusion: (a) A single long contact i- L timet- as reliable us 

L series contacts of equal total length, (b) A single long contact 
1 

with multiple wipers (n) is L — times as reliable as L series 
contacts of equal total length traversed by a single wiper.

Resistance Element
The relative probabilities of continuity failure be

tween ends of a single long stationary contact versus 
paralleled stationary contacts, are:

Possible Casus: 2
Failure Cases; 1
Probability of Failure between B and C

ELECTRONIC INDUSTRIES « March 1961

times uf reliable

Possible ( apes 2 H
Failure Case*- 1
Probability of Failure

Failure Probability Ratio—

Multiple Parallel Paths vs. Single Path

Conclusion: A resistance element having multiple 
wiper (or current) paths M is M times as reliable 
as a resistance element having one wiper path.

The probability of simultaneous continuity failure 
of paralleled wipers combined with paralleled 
tance element» is:

resis-

From Concept (2) above.
Probability of Failure between A and C or A and B

2 M
Failure Probability Ratio— 
Multiple Wipers, Multiple Patlu- vs.

Single W iper, Single Path

2M M
I
2

Failure Probability Ratio— 
Multiple Wipers, Multiple Paths vs.

Single Wiper. Senes Contacts

2 .tf

L.Ll
2 2

ML

Film v». W. W. Pots
The current in the typical wire-wound potentiom- 

(Continued on page 260)



A procedure for using a slotted Une to measure resistance and react
ance components of an unknown impedance is described. After a few 
simple readings, the components can be found from an included table.

An Easy Method for

By BLOSSY FREDERICO
Project Manager 

DPI Cleveland
4241 Fulton Pkwy. 
Cleveland 9 Ohio

Analyzing Impedance
HE following is a step by step procedure for 
measuring impedances with a slotted line:

The unknown impedance ZL is connected to a slotted 
line of known characteristic impedance Zo, and the 
value of the unknown impedance is determined by 
measuring the voltage-standing-wave-ratio and the 
position of the voltage minimum on the line. A volt
age minimum position is used since it may be more 
precisely located.

The nature and magnitude of the load impedance

as seen along the slotted line when using a voltage 
minimum as reference, is shown in the diagram of 
Fig. 1.

A Smith Calculator may be used to obtain the com
ponents of the complex load impedance from the 
VSWR and line angle measurements, but for low 
standing-wave-ratios (less than 1.2 to 1) Table 1 
may be used for greater ease and accuracy. The table 
has been calculated to five significant figures and it 
represents particular solutions of the equation

Resistance and reactance from slotted line measurements. Multiply values given

Deg. VSWR 1.07 VSWR 1.08 VSWR 1.09 VSWR 1. 10 VSWR 1.11 VSWR 1.12 Deg.

Res. Reactance R*a, Reactance Rea. Reactance Rea. Reactance Rea. Reactance Rea. Reactance

0 .93458 .000 .92593 .000 .91743 .00 .90909 .00 .90090 .00 .89286 .00 180

5 .93536 .010999 .92692 .012325 .91846 .013763 .91024 .015088 .90223 .016378 .89422 .017635 ns
10 .93818 .021726 .92994 .024502 .92183 .027227 .91387 .029836 .90603 .032399 .89833 .034895 170

15 .94255 .031911 .934*2 .036010 .92738 .040004 .91980 .043899 .91242 .047696 .90514 .051399 165

20 .94865 .040690 .94164 .04bb2h .93473 .051803 .92728 .056892 .92122 .061906 .91456 .066763 160

25 .95625 .049598 .95021 .056703 .94422 .062407 .93835 . 068604 .93232 .074667 .92648 .080609 15S

10 .96516 .056802 .96019 .064060 .95524 .071388 .95037 .078565 .94545 .085608 .94054 .092517 150

35 .97517 .062047 .«I1S1 .070327 .96783 .078474 .96412 .086479 .9u040 .094357 .95667 .10210 145

40 .98615 .065760 .9*391 .074638 .98166 .08340C .97931 .092059 .97697 .1C059 .97452 .10900 140

45 .99T72 .067556 .99695 .076802 .99630 .085965 .99548 .095023 .99458 .10403 .99361 .11285 135

50 1.0096 .067298 1.0105 .076666 1.0114 .085942 1.0123 .095529 1.0129 .10466 1.0135 .11372 130

55 1.0213 .0649*2 1.0240 .074126 1.0265 .033260 1.0289 .092322 1.0312 .10134 1.0335 .11053 125

60 1.0326 .060527 1.0369 .069149 1 0411 .077763 1.04S2 .086364 1.0492 .094955 1.0531 .10353 120

65 1.0430 .05409« 1.048» .061*94 1.0S46 .069705 1.0602 .077526 1.06S8 .085361 1.0713 .093206 115

70 I. 0522 .039062 1.0594 .0524S8 1.0665 .059152 1.0736 .065874 1.080? .072622 1.0876 .079398 110

?S 1.0597 .036538 1.06*1 .041802 1.0764 .046438 1.0848 .051770 1.0930 .057 1 35 1.1012 .062532 105

80 1.0654 . 025062 1.0746 .028762 1.0839 .031983 1.0931 .035683 1.1023 .039412 1.1115 .043001 ICO

»5 1.06*9 .012536 1.0787 .014343 1.0885 .016385 1.0990 .018280 1.1081 .020193 1.1179 .022122 95

90 1.07 .000 1.08 .000 1.09 .CO 1.10 .00 1.11 .00 1.12 .00 ______ 99
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CAPACITIVE

LOÂb-

NATURE OF 
LOAD IMPEDANCE

*L
♦—INDUCTIVE

GENERATOR
LINE ANGLE-»ieO*

, MAGNITUDE OF 
LOAD IMPEDANCE

POINT

Fig I : The nature 
and magnitude of 
load impedance it il 
lustrated.

With the Slotted Line
1 — jp tan 

p — j tun rid

vuitage-otanding-wave-rut i<>
line angle measured to the voltage initniniini |M>-itioii 
from the voltage minimum n'fereme.
unknown load impedance.
slotted line impeilance.

1. Short circuit the load end of the slotted line with

a suitable shorting plug.
Note: The design of the short circuiting plug is 
very important. The impedance measured will 
be that existing in a normal plane through the 
load connector and located at the same position, 
with reference to the slotted line, as had been the 
inside surface of the short circuiting plug.

2. Establish the reference point on the slotted line 
at any voltage minimum. The one nearest the 
load is usually most convenient.

(Continued on page 289»
by Z of slotted line. Angles ore electrical distance from load to EmU.

109

Dtg, VSWR 1.01 VSWR 1.02 VSWR 1.03 VSWR 1.04 VSWR 1.05 VSWR 1.06 rkg.

Re«. Reactance Re«. Reactance Re«. Reactance Re«. Reactance Re«. Reactance Re«. Reactance

0 .99010 .00 .98039 .00 .97087 .00 .96154 .000 .96238 .000 .94340 .000 180

5 .99027 .0017109 .98063 .0031724 .97127 .0049861 .96209 .0065539 .95298 .0080776 .94414 .0095589 175

10 .99068 .0033716 .98152 .00O6483 .97253 .0098333 .96369 .012932 .95501 .015944 .94657 .018874 170

IS .99139 .0049325 .98380 .0087417 . 97462 .014406 . 96645 .018957 .95836 .023388 .95039 .027705 165

20 .99237 .0063472 .98491 .012536 .97595 .018574 .97010 .024463 .96283 .030208 .95574 .039700 160

25 .99370 .0075740 .98728 .014978 .98099 .022179 .97475 .028293 .96856 .036213 .96242 .042987 155

30 .99498 .0085747 .99003 .016980 .98501 .025219 .98007 .033297 .97507 .041216 .97007 .048981 150

35 .99662 .0093187 .99307 .018480 .98966 .027490 .98600 .036349 .98242 .045060 .97881 053625 145

40 .99820 .0097819 .99633 .019433 .99388 .028952 .99250 .038 344 .99042 .047608 .98835 .056743 140

45 .99995 .0099500 .99980 .019800 .99956 .029550 .99923 .039201 .99881 .048751 .99830 .058203 135

50 1.0017 .00981oO 1.0033 .019566 1.0047 .029251 1.0061 .038869 1.0073 .048420 1.0085 .057905 130

55 1.0034 .0093819 1.0066 .018733 1.0098 .028062 1.0128 .037 336 1.0158 .046588 1.0186 .055803 125

60 1.0049 .0086568 1.0098 .017312 1.0146 .025964 1.0192 .034612 1.0238 .043258 1.0282 .051897 120

65 1.0064 .0076848 1.0127 .015363 1.0189 .023075 1.0251 .030805 1.0311 .038554 1.0371 .046319 115

70 1.0076 .0064448 1.0152 .012923 1.0227 .019434 1.0302 .025978 1.0376 .032552 1.0449 .039158 no
75 1.0086 .0050180 1.0172 .010072 1.0257 .015830 1.0337 .020955 1.0428 .026115 1.0513 .031310 105

80 1.0094 .0034351 1.0188 .0076116 1.0281 .010560 1.0375 .014140 1.0468 .017751 1.0561 .021392 ICO

85 1.0099 .0017449 1.0196 .0035066 1.0295 .0052852 1.0394 .0070803 1.0493 .0088926 1.0590 .010721 95

90 1.01 .000 1.02 .000 1.03 .000 1.04 .000 1.05 .000 1.06 .000 90
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Interference instrumentation is divided, generally, into two categories— 
those for field survey use and those used by researchers for studying the 
detailed properties of the noise. Instruments for both uses are discussed 
and described along with information about commercially available instruments.

Instrumentation

for Radio

Interference

Measurements

By FRED HABER, Ph.D.
Asst Prat. at EE.

And RALPH M. SHOWERS, Ph.D.
Prof oi EE

Moore School of EE 
University of Pennsylvania

200 S 33rd St
Philadelphia 4, Pa

This is the tenth in a planned 
series of editorial feature* on 
Radio Frequency Interference 
arranged for by the editors 
of ELECTRONIC INDUSTRIES

INTEREST in the field of Radio Interference Meas
urement began almost imperceptibly about 30 years 

ago. Since then, a considerable development of de
vices and techniques covering the entire communica
tion spectrum has taken place. However, in respect to 
the development of standardized procedures and uni
versally acceptable measures of interference, progress 
has been unsteady, and many problems introduced by 
early contributors to the field show a relentless per
sistence to remain problems.

The difficulty here is one of lack of bounds. “Radio 
interference” is the opposite of “desired radio signal” 
and can be any electrical disturbance. It may be 
periodic or it may be random; it may be generated 
by natural sources or by man-made sources. Typical 
of the variety of radio noises which must be measured 
are. noise generating rotating and vibrating machin
ery, discharges in switching systems, corona dis
charges, ignition noise, noise generated in ionized gas 
devices, atmospheric noise, cosmic noise, and un
wanted signals from radio communication systems. 
Each of these sources has its own set of characteris
tics, and while one quantity will establish the ampli
tude of a sine wave, an infinite number of quantities 
are required to completely specify a general random 
process. Acceptable methods of measurement for use 
in establishing the noisiness of a source will neces
sarily involve compromise. It is interesting to note 
the remarks of C. M. Burrill1 in a paper surveying the 
field of measurement in 1941. He writes, “. . . the 
most difficult problem in radio noise measurement is 
to select, from the many types of measurements which 
might be made, the ones which are most significant 
for the purposes desired. It is easy to obtain numeri
cal measures of radio noise; the problem is the inter
pretation of the values after they are obtained.”

Even today, the questions “what shall we measure,” 
and “what use can be made of the measurement” cause 
a bit of bewilderment, even among experts.

With this doleful opening completed, let us, how
ever, see what has thus far been accomplished.

We should, at the outset, distinguish between instru
ments and techniques developed for field survey use 
and those developed or adapted by researchers for the 
purpose of studying the detailed properties of the 
noise. The former, which we shall call field instru
ments, are usually employed by equipment manufac
turers to determine if the radio interference generated 
by the equipment meets a certain stated limit. Mili
tary specifications MIL-1-6181B and MIL-I-16910A, 
typically, require the use of such instruments for tests 
on new equipment. Most of the field instruments 
available today are also equipped to measure the 
carrier level of radio signals, and are often used to 
measure harmonic output of radio transmitting sta
tions. It has become virtually standard to refer to 
such devices as Radio Interference-Field Intensity 
Meters, abbreviated RIFI meters.
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FROM
TO HIGH IMPÉDANCE 

VOLT METER

Fig. 1 * A quii peak detection circuit for noise muturamanti

The second kind of instrument referred to above is 
properly not an instrument, in general, but a labora
tory setup. Special arrangements have been developed 
at the Bureau of Standards, the University of Penn
sylvania, the University of Florida, and many others, 
for measuring various statistical parameters of noise. 
Among these are the probability distribution of the 
amplitudes of random waveforms, the probability dis
tribution of the number of peaks in such a waveform 
above a chosen level, the average power spectral dens
ity, etc.

We shall discuss these in order; let us look, first, 
at the field instrument.

Field Instruments
Early attempts at measurement of interference were 

largely adaptations of field strength measuring tech
niques and “ad hoc” procedures. Often, a standard 
radio receiver equipped with an audio output meter 
was used to get a quantitative measurement. In 1933, 
Barhydt2 described a device which appears to be the 
first one specifically made and publicized for interfer
ence measurement. His instrument was a tuned r-f 
receiver with a full wave copper oxide rectifier as n 
detector, followed by a meter indicator 
ments were to be made by matching the 

Measure
indicator

reading obtained with the interference source, to the 
reading obtained with an internal 120 cps reference 
multivibrator which was fed to the receiver input 
through a calibrated attenuator. The dial calibration 
of the attenuator was the measure of the interference. 
It is interesting to note that this technique—that is, 
the substitution method—is in use today, although the 
reference source is a generator of extremely narrow 
pulses. More will be said about this later. The pro
cedure described is predicated on the assumption that 
the reference source ia similar in its essential char
acteristics to the noise under measurement. The effect 
on the receiver would then be the same in both cases 
and substitution is valid.

The radio communication art was progressing 
quickly during this period, particularly in the use 
of higher frequencies and in the refinement of com
munication circuits, and the specification of radio 
interference measuring instruments changed, too In 
1940, the essential characteristics of a measuring in
strument and measuring techniques were described 
in a paper by Aggers, Foster, and Young3 which indi
cated a different attitude toward this problem. The 
authors explicitly stated that “the most practical type 
of noise meter is one which is essentially similar to a 
radio receiver, with indicating means at the output.” 
Their measurement was not necessarily to be com
pared with that obtained with some standard source. 
Their instrument was designed to give readings which, 
in effect, represent what the ultimate listener hears. 
Their detector, as shown in Fig. 1, was a conventional 
diode detector whose time constants were selected to 
give specified rates of charging and discharging of 
capacitor C. Because the de output voltage is close to
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RFI Measurements ( Continued) those mentioned in the preceding paragraph. A typical 
publication of the CCIR is Ref. 6

the peak value of the input, at least for pulse inputs of 
high repetition rates, the circuit is known as a quasi
peak detector. Their calibrating source was a broad
band random noise generator whose function was sim
ply to aid in setting the gain of the overall device to 
a standard level. The indicating meter was to give a 
quantitative reading of the actual interference, 
nuisance effect of the noise, after being filtered 
an i-f amplifier.

In 1942, a paper was, in fact, published by C.

oi- 
in

M
BurrilP wherein the judgment of 30 listeners was 
compared with the signal to noise ratio (S/N) as 
indicated on three different radio noise meters, each 
built to correspond to a 1940 proposal of a joint indus
try committee5 and which was similar to the proposal 
of Ref. 3. The noises used were electric razor (vibra
tor) noise, de commutator machine noise, and relay 
click noise. The signal was standard broadcast pro
gram material. The meters were of different manu
facture; one had quasi-peak detector charge and dis
charge time constants* of 1 msec and 160 msec, re
spectively, and each of the other two had charge and 
discharge time constants of 10 msec and 600 msec, 
respectively. The 10/600 devices appeared to give 
readings less dependent on the type of noise used, but 
all of them gave S/N readings in decibels which were 
nearly linearly related to the interference effect in 
the judgment of the listeners.

Though “natural selection” might be expected to 
result in the ascendancy of one method over all others, 
particularly after 20 years, this has not been the case 
in the field of interference measurement. And this is 
so in spite of the efforts of various groups, both na
tional and international, to effect some satisfactorx 
compromise.

The International Special Committee on Radio Inter
ference (CISPR), a group operating under the Inter
national Electrotechnical Commission, and Committee 
C 63 of the American Standards Association, are 
occupied with attempts to specify standard meters for 
field measurement. The aim of these groups is to 
establish values for the parameters of the instruments 
and to set measuring procedures which are generally 
agreeable. While no one measurement can furnish all 
the information required to predict the severity of 
a given noise, at least readings taken with different 
meters will be comparable While there is a consider
able area of agreement between the international and 
the ASA standards, there are differences particularly 
in regard to detector time constants. It is, however, 
usually possible to relate readings made according to 
the two standards.

Another international body, the International Radio 
Consultative Committee (CCIR), operating under the 
International Telecommunication Union, is concerned 
with the more basic questions of what to measure, how 
to measure it, and how to use such data in interfer
ence analysis. Liaison exists between this group and

Th. accepted definitions of the time constants will be

Modern Field Instruments
A block diagram of a typical RIFI meter is shown 

in Fig. 2. The nucleus of the device—the r-f amplifier, 
mixer, oscillator, and i-f amplifiers—will, to a large 
extent, be similar to what is found in standard re
ceivers. The significant differences are in the input 
circuits, which must accommodate a number of differ
ent pick-up devices and must include attenuators and 
calibrators, and the output circuits, which contain the 
special detectors and metering devices.

Instruments are available today to cover the range 
from 30 cps to 10 kmc, and the development of instru
ments up to 100 kmc is now underway. A list of 
several commercially available devices and some of 
their properties is shown in Table 1. Only those in
struments which are specifically designed for noise 
measurement, rather than for field intensity measure
ment exclusively, are listed. The characteristics are 
those supplied by the manufacturer. Meters made in 
Germany by Siemens, to the specifications of the 
CISPR, are also known.

These devices are often used simply u two terminal 
voltmeters with either a known, or constant, input 
impedance. Most instruments are designed with 50 
ohm input impedance and the lower frequency instru
ments are often equipped with several values ranging 
from 20 ohms up to the input impedance of the basic 
tuned coupling circuit existing between the antenna 
and the r-f amplifier.

The application of the RIFI meter to the measure
ment of electromagnetic fields is of particular impor
tance. The low frequency devices—that is, those 
operating below 30 mc, are generally supplied with 
non-resonant rod and/or loop antennas for the meas
urement of the electric and magnetic field, respec
tively. For interference search, requiring physically 
small antennas, loop probes, ranging from about the 
size of an acorn to about 4 in. in diameter, and small 
dipole probes, about 8 in. overall, are used

At frequencies beyond 30 MC, up to, say, 
tuned antennas, either dipole or rod, are 
used. Since the need for tuning both the 
and the noise meter complicates the process 

1000 mc 
generally 
antennas 
of inter-

ference search, broadband antennas are often pro
vided for this purpose. Once found, the field is more 
accurately 
microwave 
horns are 
antennas.

measured using a tuned dipole. In the 
range, that is beyond 1 KMC, calibrated 
common as well as broadband conical

An important application of the RIF1 meter is in 
the measurement of r-f noise conducted along power 
lines. Direct connection to the pow’er line may be 
made through a coupling network which isolates the

REFERENCE PACES 
The paget in thit section are perforated for easy re
moval and retention as valuable reference material. 

SOMETHING NEW HAS BEEN ADDED 
An extra-wide margin is now provided to permit 
them to be punched with * standard three-hole- 
punch without obliterating any of the text They can 
be filed in standard three- hole notebooks or folders. 
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meter from the power frequencies and which presents 
a suitable impedance to the power line. For this pur
pose, r-f probes are supplied with some instruments. 
Clamp-on transformers (for example, Stoddart Model 
91550-1 Current Probe) which obviate the need for 
a physical connection to the line are also available.

The attenuators, at frequencies up to about 30 MC 
are often networks comprised of either lumped resis
tors, or capacitors. At higher frequencies, coaxial 
resistive attenuators, where the inner conductor is a 
inetalized resistor, and waveguide devices are found. 
The range of input voltages often accommodated in 
these instruments is 1 p.v to 1 volt. The range of input 
voltages without attenuation varies; in some devices 
it is 1 [iv to 10 piv, in others I pv to 100 pv. Thus, 
attenuators with maximum input-output ratios of 
10’ or 105 are required; that is, 4 or 5 steps of 10:1 
attenuation. The first step of attenuation is virtually 
always connected beyond the r-f stage, either in the 
i-f amplifier or the detector. This is done to depress 
the internally generated noise at the same time that 
the input signal is reduced.

impulse, in volt-seconds. We are in the habit of defin
ing the strength of a rectangular impulse by

5 = 24 r

where S is the impulse strength,
.4 is the height of the impulse in volts, and 
t is its duration in seconds.
As is well known, the frequency spectrum of such a pulse can 
be written

sinrfrF(f) - 2At------ -—, f » o

where F(f) is the spectral intensity in volts per cycle 
per second, and / is the frequency in CPS.

At low frequencies sinx/V*/-; as 1 and the spectral 
intensity and impulse strength are nearly equal in 
this case. The impulse calibrators are, in fact, used 
at frequencies such that the approximation above is 
applicable. Separate calibrator units are also available 
in addition to the ones built into the RIFI meters of 
Table 1. Units are made which are nominally flat 
from about 10 KC to 1000 MC (e.g. Stoddart type 
91263-1 and Empire Devices type IG-102 and IG-115) ;

PULSE FORMING 
LINE

D.C. 
SOURCE

O
Fig. 3: Simplified schematic of in impulw- 
generator which n used to generate periodic 
impulses. Line length determines pulse width.

PERICOIC

PULSE 
OUTPUT
—O

r f choke

TEMPERATURE 
limited
DIODE

in I > load 
• NOISE 
CURRENT*

■O- - ------ -

Fig 4: A simple random noise broadband device.

Internal calibrating devices differ considerably 
among RIFI meters. As Table 1 indicates, sine wave 
oscillators—tuned or fixed frequency, random gaussian 
noise generators, or impulse generators are used in 
different instruments. The two latter sources, which 
are broadband, have an advantage over the sine wave 
source in that their output is available immediately 
anywhere in the band without tuning. However, inter
nal sine wave signal generators, which are tuned by 
the same knob as are the receiver circuits, are also 
being used.

One method of generating periodic impulses is 
shown in a simplified diagram in Fig. 3. This device 
uses a periodically discharging transmisson line whose 
length determines the width of the pulse. Pulse widths 
of the order of 10 9 seconds are in common use, with 
corresponding frequency spectra which exceed 1000 
mc. Under ideal conditions, with the line perfectly 
matched to the discharging load and instantaneous 
closing of the switch contacts, the output is a rectangu
lar pulse whose height is V2 the voltage to which the 
line was charged by the de source and whose width 
is the time required for a disturbance to travel twice 
the length of the line.

It is customary to speak of the output of an impulse 
generator in terms of the impulse strength, or in 
terms of the spectral intensity. The former is defined 
in a number of ways by different people, but it is 
always proportional to the area under the individual 

at least one is available which covers up to 10 kmc 
(Empire Devices IG-118). Repetition rates on som? 
are fixed at 60 CPS or 1000 cps; on others, the rates 
are variable.

Random noise broadband devices are generallj tem
perature limited noise diodes connected in a circuit 
schematically shown in Fig. 4. The noise output of 
such a device is given by:

where ij

I 
B,

- 2 eIBp
= mean-square noise current in bandwidth B,
= charge of the electron in coulombs
= de flowing between anode and cathode in amperes
= effective bandwidth of the measuring circuit in cps6

Random noise calibrators using gas filled devices 
(thyratrons, neon bulbs, fluorescent tubes) are also 
occasionally used. Although temperature limited de
vices, which are generally quite reliable, have been 
built to several thousand MC, they are used as internal 
calibrators in RIFI meters only up to about 30 MC. 
However, calibrated noise generators as separate de
vices are available from a number of manufacturers 
(e.g. Polarad Model N-l, flat to several hundred MC).

The broadband calibrators are used largely as trans
fer devices. The basic calibration is done in the 
laboratory using a sine wave signal generator. The 
calibrator output required to give the same deflection 
as the signal generator is noted on charts and is then

b. A precise definition of B, will be given near the end of 
this section.
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RFI Measurements (Continued) Tabi« One
CHARACTERISTICS OF SEVERAL COMMERCIALLY AVAILABLE RIFI METERS

Meufaeturer
Tye« 

terigntti««
rrt«««ncy large Bandwidth 

*ab(S)
Sensitivity 

llmlt(«)
Detector 

F«nction(7)
Calibrator 

Scare«
Fick-«« 
0«.lcaiCommercial Military

Zmpiro 
OtVlCM

KF-iOS 0.014-1000nc/a «it* 
S timing imita aa follona 
T-X/NF-1D5 14kc-150kc 600-1000cpa(3)

Uv

A 
r 
SBP

variable prf 
impulse generator;

fixed frequency 
sine wave generator

loop, 12s; rod, 1/2 netarTA/NF-10S 150kc/a-30ac/e S-15kc/a(4)

T-1/NF-10S Z0toc/»-2O0mc/s 100kc/»(3) 10»»

tuned dipole, 
Broadband conical

T-2/NF-10S 200-400me,'n 200kc/a(3) 1%»

T-»/NF-l»5 400-100a«:/a 300kc/a lüpv

B*iru 
Devic««

NF-1U l-lUbm/a with
* timing unita aa follow» 
T-L/NF-1U, 1-Mmc/a

T-2/NF-1U. 2-4hmc/s

T-l/NF-111. 4-71mc/a

T-4/NF-11I, 7-10tmc/«

br a «M 
5>c/«(l)

I CL. A 
P 
SBP

inpulae generator 
lOOOpr. HnrM

Ferri« J2R 150kc/»-3S0kc/a, 
S50to/»-20mc/»

10kc/a(3) 1/ÍM» QP2 random noise 
generator

1/2 meter rod, 
inductive probe

1 
Ferri» 32D 550kc/»-25mc/» C.4-9.4kc/«(2) lu» QP1

SBP
multi-vibrator 1/2 meter rod;

loops: sne per band 
5s-6 1/2* “Square** ; 
loop probe 2s die;
Dummy «mean».

Farri« 32J any Wb I interval in 
i a>i«e 500-1600kc/a in 
available

10ke/a 
(eatinate) lia

QP1 
QP2 
QP3

multi-vibrator 1/2 meter rod

kb«« unman« o 58A5 IS-lMM/a 140iie'e(3) A
QP1
SBP

random noise source loop 9* die., Tuma 
dipole, loop probe. 3* 
die, cepacitive probe. 
RF probe

Hilar«! FIM l-10knc e with
4 tuning nail« aa folloan 
HM-L, 1-2.Atom/» 
HU-S. 2.14-4.34kmc/»
FM-M, 4.2-7.74kmc/a 
nu-X. 7.36-lO.Okmc/n

5nc/a(3) 2Qur A 
iBP 
QP1

internal sin«

signal generator

Rioertbnnl Conical •

Ibnm

Stoddart NUM AN. UM-41 a. Selective: 
30cp«-15kc/«

13-90cpe(l) 
variable

V« A 400eps tuning fork 
oscillator

loop 30* die; cepacitive 
probe with dipolo

b. Wideband:
30cpa-15kc/n t O.Sdb

1^» A 
SBP 
QPl

Si «Ut ri IBblQA Ml UM-6b 14kc/a-250kc/s 100cpa-600cpa 
(2)

A 
SBP
QP1

neon bulb random 
noise source

rods: 1 aster and 1/2 
aeter;
loope: 30s end 5 3/B" dia; 
RF Probe.

atródart SU 2 OB Ml I’M LA lS0hc/a-25ac/n 2-6kc/a(2) h« A 
SBP 
Q°1

random noiae aourre rod 1/2 meter;
loop«: 30’ dia, «ad 

7’ n •’ ract.
loop probe;
Ff l’> ube

Stoddart NM-30A AN/UM-1? 20nc/a-400ac/n 138kc/a-(2) 
17Skc/a

Vor to 145mc 
2m* to 240ac 
6m* to400nc

A
SBP
QP1

Impulse generator 
60ppe

tuned dipole, tamed 
vertical rod, 
loop probe 3s dia.

Sl-jddart NM-52A AN/UM-n 375mc/e-1000ac/a 510kc/a(3) 1.6^w to610nc
2.0^* to lOOOmc

A 
SBP
QPl

Impulse generator
•Wr

tuned dipole, 
Broedbend “Bortie”

Stoddart 1*1-60* AN UM-42 lOOOnc/a-lO 71mc/a l.W«O» 15h» A 
SBP
QP1

Impulse generator 
60ppa

Broadband conical, 
Horns

1 •
i Fhr lonjnidih of this instr aunt io continúen«!/ «nriaM« o»yr the range f The sensitivity lint! is not defined rigore««!/ in no«t «mai.feetut ing bol

eto»». letùu. Il aey be viewed ss the rat amplitude of a «ine ■«»• inpat «ignei
required so equal the detector output obtained fren the internal rt»i»r noise.

!. The bandwidth of thin tnntrunent depredi upon I hr frequency la which the 
dnin io tuned. 1. Oecto> fimtiono ore Je«ignct«a by the following

3 . The baidbuitl. of thin inntrment in virtually cenatali over the tuning r«ig» * “ Aitrag« of twloft

* . SV — SI ide Back Fedi
4 Thie anil it tmed in q bands, «ithin «i, one band the bandwidth io «aid to 

A« lirtually canaloni. 1 « Penh

5. The bandwidth quoted in thi« eolnan it either the tdb bandwidth or the 0« = J“’1 p»^- *»« - «^»^ diuharge

•effective i^ulse bandwidth' icfuied an Ito pedoutput «Unge nt th« dee tor = ^s-Poah. tranne charge - SOOaeec diocharte
Ic an inpulee divided by the tepultt strength. The latter is for tcit usual 
circuite nearly equal to the 6db bandwidth.__________________________________ _______________________QP3 « Quaei-Peeh, Intec charge • IGOnsec di »charge _
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IC
TO HIGH IMPEDANCE

voltmeter

------ ---------------------------------------- r |f---------------©TO AUDIO AMPLIFIER

Fig 5- Cut off in the Slide-Back Peak detector circuit can be monitored visually or aurally-

used to reset the gain of the instrument in the field, 
However, if the bandwidth of the instrument were to 
change, the process of calibration, which involves set
ting only the center frequency gain, would result in 
changing the gain from its earlier value. The meas
urement of narrow band signals will thus be in error.

However, increasing use is being made of the cali
brator as a comparison device for measurement by 
substitution. The meter then operates as a sensitive 
detector. This procedure is more often used with 
devices which incorporate an impulse calibrator. The 
strength of the impulse, which is set to give an output 
peak reading equal to that obtained with the noise, 
is taken as a measure of the noise. For certain im
pulsive noises, the measurement so obtained is not 
affected by moderate variations in the bandwidth.

The substitution technique can. of course, be used 
with a random noise calibrator. Here, too, results 
unaffected by instrument bandwidth would require 
that the noise being measured be similar in nature to 
the calibrator output. We shall return briefly to the 
question of calibration later.

Although the response of the RIFI meter is also a 
function of the bandpass characteristics of the r-f and 
i-f amplifier these are usually not too different from 
w’hat is found in commercial receiving equipment. Two 
points are worth noting about the i-f amplifier: over 
coupling of tuned circuits is generally to be avoided 
(to simplify interpretation of the measurements), and. 
to obtain the required dynamic range, the last i-f 
amplifier in an RIFI meter is usually capable of much 
wider amplitude swings than the corresponding stage 
in a conventional receiver.

While all other parts of the RIFI meter affect the 
measurement in some degree, the detector is, in this 
respect, the most significant element of the system. 
The noise to be measured is not, in general, deter
mined by any single measurement, and each detector 
will only provide a single—hopefully significant— 
parameter of the noise. Most instruments, it will be 
noted from Table 1, are provided with more than one 
detector function. By making measurements with 
more than one detector, it is sometimes possible to 
further identify the noise.

The average function, labeled A in Table 1, gives 
the average of the envelope of the waveform at the 
output of the i-f amplifier. To obtain this result in 
the instrument, a standard envelope detector is fol
lowed by a long time-constant resistance-capacitance 
averaging circuit.

The Slide-Back-Peak circuit, labeled SBP in Table 1 
and shown schematically in Fig. 5, involves applying 
a de bias voltage to the diode detector which is just 
sufficient to cut it off. The bias voltage, which is 
measured in the metering circuits, is, for this con
dition. equal to tlje peak of the noise at the i-f output.

Cut-off is detected either aurally, by listening to the 
audio output, or visually, by allowing the audio output 
to turn an indicating lamp on and off.

The quasi-peak circuit, labeled QPl-3 in Table 1, was 
shown in Fig. 1. The designations QPl-3 imply the 
following time constants:

QP1: 1msec charge, 600 msec discharge.
QP2: 10msec charge, 600 msec discharge.
QP3: 1msec charge, 160 msec discharge.
The charge and discharge time constants are defined 

as follows:
The charge time constant is the time needed, after 

the instantaneous application of a constant sine-wave 
voltage to the stage immediately preceding the input 
of the quasi-peak voltmeter, for the output voltage of 
the voltmeter to reach 63% nf its final value.

The discharge time constant is the time needed, 
after the instantaneous removal of a constant sine
wave voltage applied to the input of the apparatus, 
for the output voltage of the voltmeter to fall to 37% 
of its initial value.

Both 1 ms-600 ms and 1 ms - 160 ms time constants 
are proposed for adoption by the American Standards 
Association for instruments in the frequency range 
15 kc to 30 MC. (Higher frequency instruments are 
currently under study by the ASA.)The 1 ms-160 ms 
time constants have been adopted by the CISPR group 
mentioned earlier, for instruments in the frequency 
range 150 KC to 30 .mc; 1 ms-550 ms time constants 
have been adopted by this group for instruments in 
the frequency range 25 mc to 300 MC. The 10 ms-600 
ms time constant may be found in early meters and 
is furnished in some meters today as an added 
facility.

The peak circuit, labeled P in Table 1, is essentially 
a quasi-peak circuit wherein the charge time is made 
very small, in the order of 1 |xsec, and the discharge 
time is made extremely long, in the order of 1 second. 
The detector output in this case is virtually equal to 
the peak value of the i-f amplifier output even for 
inputs of very low repetition frequency. Since it does 
not require a nulling operation, it is more convenient 
than the slide-back circuit.

The response of a given meter with various detec
tors, when certain standard inputs are applied, has 
been calculated in Ref. 7C. Table 2 shows the results 
of this work giving the response of a slide-back-peak 
detector, an average of the envelope detector, a quasi
peak detector with 1 ms-600 ms time constants, and a 
true RMS detector. The latter is not currently built 
into any meter. The inputs are sine waves with rms

c. This work Is to be published by D B. Geselowlta of the 
Moore School of Electrical Engineering.

d In order for the above definition to apply, the width of 
the impulse must be small compared to the reciprocal of the 
center frequency of the instruni« nt. If this Is not true. 8 must 
be replaced by F(f).
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RFI Measurements
charging resistance <ohms>

Fig 6 A ratio of quasi-peak to peak readings as a function of RIFI meter parameters.

are

Detector Function

RMS(1 ms-600 ms)Input Peak Average

Sine Wave

Impulse

Random Noise 1 820 E'

noise

value equal to E, impulses with 
strength S as defined above*1, and 
gaussian random noise which is 
specified by E" where

The quantities Be and Bp 
equivalent bandwidths defined 
follows:

is the average energy in a one ohm 
resistor and in a frequency band 
Af cps. The impulses are at a rep
etition frequency fp, which is as
sumed small enough so that no 
overlapping of the pulses at the i-f 
output occurs (fp much smaller 
than the bandwidth of the instru
ment insures this). The device is 
assumed to have been calibrated to 
read the RMS value of a sine wrave 
correctly on each function.

The use of a number of detectors for identifying 
noise is suggested by Table 2. For example, we note 
that if the input were random gaussian noise, the 
quasi-peak reading should be very nearly twice the 
average reading. It is also interesting to note that 
advocates of the quasi-peak circuit argue that the 
decreasing reading, as the pulse recurrence fre
quency of pulse noise is reduced, suggests the smaller 
interference effect experienced by a listener.

G(f). is the amplitude vs. frequency response curve 
of the receiver, and is the magnitude of the
gain at the tuned frequency, fo. These bandwidths 
have been found to approximate the usual 6db and 
3db bandwidths, respectively.

The function P(x) required to find the quasi-peak 
response to an impulse is shown in Fig. 6 (abstracted 
from Ref. 8, facing p. 90). This curve applies only 
when the i-f selectivity curve resembles the bell 
shaped normal error curve; it is, however, an adequate 
approximation for most amplifiers, particularly if they 
are comprised of a large number of single-tuned cir
cuits. The quantity a is a function of the bandwidth, 
the pulse recurrence frequency, and the charge (Rr) 
and discharge (Rd) resistances. The ratio Rc/R.t is 
not equal to ratio of time constants but may be taken 
approximately as
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Laboratory Instruments
Although we have made a distinction between field 

instruments and laboratory instruments, it is well to 
point out that the former are often used in the labora
tory to measure basic noise properties. Being general 
purpose devices, the field instruments are often inade
quate in a detailed study of the characteristics of 
noise, and additional special instruments must be used.

In particular, the determination of the effect of

more information than can be obtained using the field 
instruments. At most, the commercially available 
RIFI meters give three parameters of the noise after 
filtering. This isn’t enough for most needs, except 
when certain advance information is available about 
the noise, for instance the knowledge that it is 
gaussian. What kind of statistical information—we 
assume that our interest is with noise of a random 
nature—should be determined in the course of study
ing noise, depends on how the data will be used. For 
example, in a National Bureau of Standards report 

Ref. 9), Watt, et al, describe the use of the amplitude 
probability distribution of the noise to determine the 
error probability in a teletype system. In other appli
cations “higher order” statistical information may be 
required.

The choice of the quantity to be measured and also 
the technique of measurement are, hence, functions

(Continued on page 252)

on a communications system often requires

Table 2
Response of RIFI Meter

\C (f) M
|G (f.)|2



Electronic Hardware

TRANSISTOR SOCKETS

laminataci phenolic and ara

This is the fifth in a series which describes hardware for the elec-

illustrated along with uses, types of material and known suppliers.
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This socket can be used under tho most severe 
vibration conditions because of its high initial 
withdrawal force. The metal collector plate is 
completely insulated from the chassis. The tran
sistor can be grounded to the collector plate 
and at the same time it will bo insulated from 
the chassis. Available from Cinch Mfg Corp, 
and Industrial Electronic Hardware Mfg. Co.

Double Diode Socket is for mounting a diode 
It is used in horizontal phase detector and for 
printed circuit applications. The body is made 
of general purpose phenolic and the contacts 
ere of hot solder coated brass. Available from 
Cinch Mfg. Corp.

Transistor sockets have insulating bodies of low- 
loss mica-filled phenolic. Contacts are phos
phor bronze 0.0002 inch gold plated. Mounting 
ring is cadmium plated steel Available from 
Cinch Mfg Corp.

Transistor socket has an insulating body of low- 
loss mica-filled phenolic. Contacts are of silver 
plated brass. Available from Cinch Mfg. Co

This power transistor socket is designed for 
mobile communication receivers. It has an in
sulating body of general purpose phenolic. 
Contacts Q'e phosphor bronze, cadmium plated 
Available from Cinch Mfg Corp.

By V. S. GITTENS
Component Applications Section 
Engineering Dept.
Philco Corp.
Tioga & ”C" Sh

Philadelphia A Pa

tronic industry. Part V presents in tabular form, additional tube 
sockets, transistor sockets, CRT sockets and sockets for the new 
tube types recently introduced. Each item is clearly described and
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ELECTRONIC HARDWARE CRT SOCKETS

Octal Tube Sockets (Continued!

CRT SOCKETS

All plastic type molded octal tube sockets are 

available in general purpose phenolic ond low 

loss phenolic from Cinch Mfg. Co., Industrial 

Electronic Hardware Mfg. Co. Inc.. Hugh H 

Eby Inc. and several other*.

Molded octal sockets for military use, meet the 

requirements of JAN-S-28. They ore available in 

mica-filled low-loss phenolic or ceramic from 

Cinch Mfg. Corp., and many others.

Cathode ray tube mold sockets for use on the 

IIO“ picture tube are available in two styles 

one with 0.040 diameter contacts and the other 

with 0.093 diameter contacts. The body ma

terial is of general purpose phenolic. The con

tacts are of hot solder coated brass and are 

retained to the body by a phenolic plate, which 

is eyeletted in place. They are available from 

Industrial Electronic Hardware Co., Syvania Elec

tric Products, Hugh H. Eby tnc.

Duodecal C.R. tube sockets for chassis mounting 

have bodies of either general purpose phenolic 

or mica-filled low-loss phenolic with hot solder

This is an abbreviated duodecal C.R. molded 

tube socket, developed os a cost reduced type 

where only five contacts are used The body is 

of general purpose phenolic or mica-filled low-

This is a diheptal C.R. molded tube socket and 

is similar in all respects to the twelve contact 

duodecal except that it has fourteen contacts.

Neo-Diheptal sockets for use on 21-inch color 

picture tubes hove bodies made of mica-filled 
low-loss phenolic with depressions to match the 

boss of the tube base, the contacts are of solder-

LOCTAL or
Molded (octal or lock-in sockets have bodies 

of general purpose or mica-filled low-loss phe

nolic. Saddles ore of solder-coated steel and 

are available with or without ground lugs. Cen

ter guide clip is available in brass or spring 

steel. The guide clip has a tension locking spring 
which lock* the tube in the socket. They are

Octal and Loctal Type Electron Tube Sockets, 

with built-in capacitor*, provide the shortest 

possible path to ground in by-passing any tube 

element. They are available with any tube ele

ment connected directly to ground. The Loctal 

can also be made with built-in coupling capaci

tor*. The physical dimension* of these socket* 

ore identical to those of standard receiver tube 

socket*. The body is held in a metal saddle used 

to fasten the socket to the chassis by means of 

screws, rivets, or eyelet*. Tubular ceramic capaci- 

coated brass contacts or silver plated phosphor 

bronze contacts. The body has two ears as an 

integral part to provide for mounting screws. 

They ore available from Hugh H. Eby Inc.

Duodecal C.R. tube sockets with twelve contacts 

for use on television sets have bodies of general 

purpose phenolic or mica-filled low-loss phenolic, 
these socket* fit on the neck of the tube and 

have no other mean* of fastening except by its 

contacts to the pins of the tube. The contact* 

ore of hot «older coated brats and are available 

from Hugh H. Eby Inc., Cinch Mfg. Corp., and 

several others.

loss phenolic; the contacts ire of hot solder 

coated brass. They are available from Hugh H. 

Eby Inc., Alden Mfg Co., and Sylvania Electric 

Products.

The bodies are of general purpose phenolic or 

mica-filled low-loss phenolic and is available 

from Cinch Mfg. Corp, and Hugh H. Eby Inc.

coated brass. Available with axial wiring or side

entry leads from Alden Products Co. and with 

side-entry from Ucinte Co.

LOCK-IN
available from Cinch Mfg. Corp, and Hugh H 

Eby Ine.

Chassis clinch type loctal or lock-in type molded 

sockets are available with all the compactness 

and simplicity of design of the actual chassis 

clinch type.

tors completely surround the socket, the socket- 

terminals and are directly connected to the 

metal saddle which is the ground terminal. These 

sockets are designed for under chassis mount

ing. The bodies are of mica-filled low-loss phe

nolic. Contacts are of spring brass ar heat 

treated beryllium copper, silver plated. The metal 

saddles are of solder coated steel or nickel 

plated brass; all other metal parts are available 

in solder coated steel or nickel plated brass. 

The capacitors available are: Hi-K, and temper-
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ELECTRONIC HARDWARE

Spacial vibration resisting socket for tour prong 
tubes. Available from Alden Prod. Co., Inc.

Vibration resisting adapter for standard tube 
bases. This one is for the four prong baso. Avail
able from Alden Products, Inc.

Special socket for extremely long leakage path 
to ground when mounted below panel. For H-F 
work in tronsmitters. Available from Alden Prod
ucts Co., Inc.

Tuning eye sockets supplied with leads to order. 
Basic design has three parts—body, contact« 
and disc. They are available for the 6-prong 
or octal based tubes. Available from Alden 
Products Co., Inc.

Acorn tube sockets, typo shown is the bread
board type, the tube prong* being inserted 
into exposed clips. Long leakage paths ara ob
tained with the pillar type construction. Molded 
from mica-filled low-loss phenolic. The clips 
ora removable as they are fastened by machine

«craw*. A post between the pillar* prevents in- 
carting o tuba tha wrong way. Contact* are of 
silver plated phosphor bronze. Available from 
Aldan Product* Co., Inc.

Thi* typa acorn tuba socket i* for use in tuba 
test equipment, but ha* characteristics which 
maka them useful in experimental work and 
parmanant aquipmant. Socket* ara moldad from 
mica-filled low-lot* phanolic and contact* ara 
»ilver plated. Tha contact* ara racauad in in- 
tulation providing long leakage path*. Contact* 
ara isolated from aach othar and ara tacuraly 
riveted to tha molding. Tho wiring tab* of tha 
contact* coma out below tha molding. The »ocket 
mount* under a I1/* in. hole with 3 #6 machine 
*crew* and require* 2'/( in. below the chawi*. 
Available in 5 ond 7 contact* from Alden 
Product* Co., Inc.

STILL AVAILABLE....
from ELECTRONIC INDUSTRIES Reader Service Dept. 

56th & Chestnut Sts., Philadelphia 39, Pa.

1960 ELECTRONIC SPECTRUM CHART
individual copies mailed in tubes $1.00 each
I to 25 copies ................................................... $1.00 "
25 to 100 copies ...................................................... 75< ”
More than 100 copies ...................................... 50e "

FEATURE REPRINTS:
Minuteman Reliability . . . 

GUIDE FOR FUTURE COMPONENT MANUFACTURING 25* "
50 to 100 .................... I5< "
More than 100 copies 
@ $10.00 per hundred

Electronic Hardware Chart (Parts I, II, III)................................................................................................... $1.00 "
26 to 100 copies ..........75# "
100 or more ...................50e "

Today's Electronic Engineer ............................................................................................................................... 50< ”

SEMICONDUCTOR REPRINTS:
1960-1961 Technical Specifications for Germanium & Silicon Transistors &
I960 Summary of Semiconductor Diode Specifications $1.00 copy
I960 Transistor Interchangeability Chart..................................................................................................... 50c each

25 or more ..................... 30c ”
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Ove* $15,000,000 worth of the latest electronic equipment will be 
displayed, most of it for the first time 850 exhibitors will fill all four 
floors of the Coliseum.

F -
Lloyd V. Berkner 

President 
Inst of Radio Engineers

The IRE

A HEART beat, bounced off the moon, will signal the 
opening of the world's biggest engineering event 

—the 1960 IRE International Convention and Show. 
Over 70,000 engineers and scientists from 40 countries 
are expected to attend the four-day event at the New 
York Coliseum and Waldorf-Astoria Hotel.

Technical Papers
There will be 54 sessions at the Waldorf-Astoria 

Hotel and at the Coliseum where a comprehensive pro
gram of 275 technical papers will be presented. The 
papers will cover the most recent developments in 
science and industry as represented by the 28 pro
fessional groups of the IRE.

Papers presented will be of interest to all electronic 
engineers—from Digital Computer Techniques to 
Graduate Education in Electrical Engineering, and 
from Mathematical Approach to Reliability Prediction 
to Engineering Writing and Speech.

High point of the technical papers program will be 
Tuesday evening when a special symposium on new 
energy sources will be held. The panel will be chaired 
by Gordon S. Brown (M.I.T.). Panel members will be: 
P. H. Egli (Naval Res. Leb.—Thermoelectricity); A. 
R. Kantrowitz (Avco Res. Labs.—Magnetohydrody
namics) ; V. Wilson (GE Res. Labs.—Thermionic Con
verters); A. M. Moos (Leesona Corp.—Fuel Cells); 
J. I. Yellott (Yellott Solar Energy Labs.—Solar En
ergy). R. L. Petritz (Texas Instruments Incorporated) 
will present a report on the Russian thermoelectric 
program, and P. R. Aigrain (Univ, of Paris) will 
discuss the status of new energy in W’estern Europe

The complete papers program and highlights of the 
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program selected by the Editors of El begins on 
page 132.

Exhibits
The exhibition of electronic materials, products and 

processes at the Coliseum, formerly called the Radio 
Engineering Show, has been changed to the “IRE 
Show.” The Show will completely fill all four floors 
of the Coliseum. Some 850 exhibitors will display 
over $15,000,000 in the latest electronic equipment— 
much of it for the first time.

Electronic Industries has prepared several aids to 
help you preplan your convention activities—and to 
avoid foot-killing, random trudging past the 2^ miles 
of exhibits at the Coliseum. These include: A locator 
guide (page 146) which lists all the booths featuring 
each type of equipment, a cross-referenced (alpha
betically and by booth number) guide to the manufac
turers exhibiting at the show (pages 139 and 142), and 
a series of maps showing booth locations, floor by 
floor. (Be sure to stop by Booth 4202 and visit with 
El’s Editors and Regional Managers.) A special sec
tion featuring some of the more important new’ prod
ucts being exhibited for the first time begins on 
page 147.

Annual Awards
IRE’s annual awards will be presented at the ban

quet, March 22, at the Waldorf. Ralph Bown, former 
Bell Labs scientist, will receive the Founders Award 
for “outstanding service to the IRE and for outstand
ing contributions to the radio engineering profession 
through wise and courageous leadership in the plan
ning and administration of technical developments
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International Convention

The complete ladies' program is on
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It you walk by each booth once, 
you will travel over 214 miles.

togethers, 
page 145.

At the Annual Banquet on Wed. March 22nd, Patrick E Haggerty, 
President of Texas Instruments Incorporated will talk on 'Where Are 
the Uncommon Men.”

Vladimir K. Zworykin Award to Peter C. Goldmark, 
CBS Labs.; and the Professional Group on Bio-Medial 
Electronics Award (in memory of William J. Morlockj 
to Britton Chance, Johnson Research Foundation, 
Univ, of Penna.

Pictures of the award winners and their citations 
are in Technical Papers section beginning on page 135.

which have greatly increased the impact of electronics 
on the public welfare.” Ernst A. Guillemin will re
ceive the Medal of Honor for “outstanding scientific 
and engineering achievements.”

Five other awards will be given. These are: The 
Memorial Prize Award in Memory of Morris N. Lieb
mann to Leo Esaki, Consultant at IBM; Memorial 
Prize Award in Memory of Browder J. Thompson to 
Eliichi Goto, Univ, of Tokyo; Memorial Prize Award 
in Memory of Harry Diamond to Helmut L. Brueck
mann, U. S. Army Signal R&D Labs.; W. R. G. Baker 
Award to Manfred Clynes. Rockland State Hospital;
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Fellows
Seventy members of the IRE will be elevated to 

“Fellow” the highest grade of membership in the Insti
tute. These men will be honored at the annual banquet. 
Carl Wischmeyer, Rice Institute, will be spokesman 
for the group. As a special feature, Electronic In
dustries presents “IRE Fellows Predict Your Future," 
beginning on page 126.

Ladies Activities
A special program has been prepared for the ladies 

including a trip to the United Nations, social “get-

Sccial Events
There will be a get-together cocktail party < Monday 

evening) and the annual IRE banquet, Wednesday 
evening, both in the Grand Ballroom of the Waldorf. 
The banquet will feature the presentation of IRE 
awards for 1961 (see above).

Guest speaker at the banquet will be Patrick E. 
Haggerty, President of Texas Instruments Incor
porated. He will talk on “Where are the Uncommon 
Men.” Daniel E. Noble of Motorola will be toastmas
ter. IRE President, Lloyd V. Berkner will present 
the awards.

At 10:00 A.M., Monday, March 20, the doors 
of New York's Coliseum will swing open 

and the world's most spectacular 
engineering event—the 1960 IRE International 

Convention—will be under way.



An ELECTRONIC INDUSTRIES Exclusive-

1961 IRE Fellows' Look
from the nation's leading electronic engineers summarize

Antennas and Propagation
Thomas E. Tice, The Ohio State Uni
versity—“The solution to many com
munications problems of the future 
lies in the implementation of novel 
radiating systems employing unified 
antenna-radome designs. These must 
with stand extreme temperatures, 
thermal shock, and stresses associ
ated with the environment of hyper
sonic space vehicles while at the 
same time maintaining the accuracy 
of a precision sighting instrument. 
They must be capable of operating 
over broader bands of frequencies. 
Higher resolution is needed; hence 
larger physical apertures and higher 
frequencies will be utilized. In most 
applications the weight of the an
tenna and radome must be mini
mized.”

T E Tice R N Bricewell

R N. Bracewell, Stanford University 
—“Application of radio techniques to 
astronomy will clarify the structure 
and evolution of the galaxy, and the 
origin of the galatie cosmic rays. 
Cosmology will be stimulated by ob
servations already reaching beyond 
0.5 of the theoretical radius of the 
universe. In the next decade, radio 
astronomical antenna technique will 
contribute the giant antennas now 
under way that will have collecting 
areas approaching a million square 
meters . . . The merger of antenna 
design and signal analysis will lead to 
novel automatic techniques for the 
extraction of information from a 
radiation field.”

G. S. Wickizer, RCA Laboratories — 
“In the last decade, developments in 
the field of propagation have been 
brought about largely through higher 
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transmitter power and antenna gains. 
Corresponding advances can be ex
pected in the future through general 
application of more complex detec
tion systems to reduce the threshold 
of measurable signal voltages. In 
addition, the space age brings with it 
a number of opportunities to study 
propagation from a different view
point, thereby revealing new phe
nomena and clarifying present knowl
edge.”

Alfred JI. LaGrone, The University uf 
Texas — “The demands for service 
in the VHF and UHF bands are in
creasing daily making efficient use of 
these frequencies of utmost impor
tance to all concerned. It is expected 
that continued research of both theo
retical and field natures into the 
propagation characteristics of these 
frequencies in the troposphere and 
over irregular terrain will yield op
timum criteria for their most effective 
application.”

S. S. Attwood, University of Michi
gan—“The effectiveness of communi
cation systems and radar, particular
ly for long ranges, depends upon the 
manner in which electromagnetic 
waves can be propagated through the 
“atmosphere” at all altitudes . .
Well known are the bending effects of 
the ionosphere (mostly below 30 Mc) 
and of the tropospheric radio ducts 
for higher frequencies caused by tem
perature and water-vapor gradients. 
To these must now be added the bend
ing of the waves in regions where 
the earth’s magnetic field reacts with 
electron concentrations such as the 
Van Allen belts. This can lead to a 
new type uf long range communica
tion and radar.”

Robert S. Elliott, University of Cali
fornia—“The next decade should see 
a significant shift in antenna practice 
toward an awareness of the informa
tion content of the radiated signal 
and toward techniques of exploiting 
this content through the use of com
plex circuitry attached to the an
tenna. Non-linear problems due to the 
environment of a plasma should re
ceive much attention, and antennas 
which include solid-state elements 
might begin to emerge as practical 
devices.”

Broadcast and Television
Paul Adorian, Associated-Rediffusion, 
Limited, London, England — “The 
greatest technical improvements in 
television broadcasting I expect to 
come from bandwidth compression. 
The television systems used through
out the world are basically almost 
identical with the first system devel
oped in Britain over 30 years ago. 
The system depends on the estab
lishment of a complete picture 25 or 
30 times per »econd and is, therefore, 
highly wasteful due to its repetitive 
nature. An improvement of only 2:1 
in bandwidth utilization would have 
immense effect on the future of tele
vision development mainly because of 
the additional channels that would 
become available in the VHF band.”

Joseph F. Fisher, Philcu Corp. — 
“Recent developments and the suc
cessful installation of many closed 
circuit television systems during the
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At The Future
what's ahead" for the electronic industries

R D. 0 NmI R F. I Filipowskr

I Ml

P Adorian J. F Fisher

past years should result in a greatly 
increased use of closed circuit tele
vision and special video systems in 
the fields of teaching, monitoring of 
industrial processes, surveillance, 
medical electronics, non-destructive 
testing, and photography . . . There 
should be a more widespread use, 
when required, of systems including 
such features as extremely high reso
lution, slow scan, digital transmission 
of picture video information, color, 
and stereoscopic viewing . . . Develop
ments during the next decade will 
most likely result in television camera 
tubes having greater sensitivity and 
better resolution.”

Charles L. Jeffers, WOAI & WOAI-TV 
—“. . . The recent presidential elec
tion clearly demonstrated the role of 
broadcasting, and in particular, tele
vision, in educating and informing the 
American electorate in a manner not 
possible by other means of communi
cation. The initial success of educa
tional television and the critical for
eign relations brought on by the 
Communist aggression clearly indi
cate that broadcasting must assume 
even greater responsibility, and our 
domestic, us well a- our international 
broadcast facilities, must be expand
ed greatly to meet the challenge of 
the future.”

Communications
Delmer C. Ports. Jansky A Bailey 
Radio & Electronic Engineers—“The 
coming decade will forge ahead with 

revolutionary improvements in spec
trum utilization and in concepts of 
communications system design ... It 
is entirely conceivable that complex 
functions making use of the most 
minute corners of the time domain 
will come to the forefront as prim
ary tools. The expansion of communi
cation services would be subject to 
the same arbitrary system of defini
tion and control as now applied to 
frequencies. Furthermore, concepts of 
communications systems will break 
away from the present day building 
block image now- prevalent, (e.g., 
power amplifier, modulator, antenna, 
etc.). They will find new expression 
in terms of integrated, carefully artic
ulated, dynamic functions . . .

C. L leffen D C Ports

R. I). O'Neal, The Bendix Corporation 
—“. . . Active communication satel
lites, in particular synchronous orbit 
satellites, will be especially impor
tant. Booster systems under develop
ment will make possible the orbiting 
of communication payloads having 
high traffic handling capacity. Ad
vanced techniques will permit suc
cessful operation of these systems in 
the presence of countermeasures and 
other interference. Through selective 
redundancy, combined with component 
improvements and quality control 
techniques, operational life well in 
excess of one year will be achieved. 
This will result in economical mili
tary and commerçai systems.”

Dr. R. F. Filipowsky, I.B.M. Corpora
tion—“. . . Computer controlled com
munications will permit large net
works and individual links to adapt 
themselves automatically to the ever 
changing operating conditions, such 
as traffic load, traffic distribution, 
propagation conditions, the nature of 
disturbances, and the types of mes

sages. New communication media can 
be expected . . . Long distance wave
guide transmission is not far off. Op
tical rays, earth currents, shortest 
microwaves, earth-magnetism, micro- 
seismics, neutrino radiation, cosmic 
rays, X-rays, gravitational fields, and 
ESP (Extra Sensory Perception) are 
further applications in their order of 
priority.”

Warren B. Bruene, Collins Radio Com
pany—“. . . The tremendous inertia 
of starting the change to SSB is over
come, an<l we can expect to see SSB 
adopted and installed in practically 
every high frequency communication 
facility including mobile and trans
portable as well as fixed stations dur
ing the coming decade. SSB can be 
expected to make an increasing pene
tration into the LF and the VHF 
portions of the spectrum also.”

W K Bruene 0 E Maxwell

D. E. Maxwell, General Electric Com
pany — “Radio communication sys
tems, particularly those intended for 
military applications, will become 
ever more sophisticated, reflecting the 
insatiable demand for more channels, 
increased reliability, greater security 
and higher data rates . . . Where re
liability is paramount there will be a 
trend toward radio communication 
systems which utilize very high ratios 
of transmitted - signal - bandwidth to 
data rate, and which include means 
for efficiently adjusting the data rate 
to the existing interference (or jam
ming) level.”

T. A. Smith, R.C.A.—“In the decade 
now beginning . . . We can look for
ward to new and exciting develop
ments in the art of communications. 
Automated devices, growing out of 
these advances, will take over an in
creasing number of routine, monoto
nous tasks in factories, offices, govern
ment and perhaps even in the home. 
Electronics will play a stronger role 
in serving the nation as a shield of
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Paul Rosenberg, Paul Rosenberg As-
Extreme miniaturizationsociales

lowbecome available at

the optical improvements in
P S Djrnell S Lubkin

Samuel Lubkin. Ph.D. I believe

probability that discretecate

production runs.

Control and Instrumentation

Y. II. ku. Moore School, University
of Pennsylvania 'In the control

C Shapiro F B Bramhall

combination of ferriteswhich
dass sealed contacts The

materials becomebe made

P Rosenberg F H Greibach

mental improvements in our present 
electronic components and devices will

defense, and as a powerful influence 
in shaping the course of its future 
growth.”

electroluminescence, advances in the 
theory of color vision, and better fiber 
optics will open new fields and appli
cations in electro-optics.”

rapidly expanding needs for all kinds 
of switching will require more of all 
types of switching ■ levices, including 
many kinds of relays and solid state 
devices.”

of components and circuitry will char
acterize electronics in the next dec
ade. Compact high performance com
puters with fast access storage will

cost, using new solid-state elements, 
perhaps cryogenic. Automatic recog
nition of “gestalt” will be developed, 
carrying the art of automatic recog
nition far beyond its present state 
which is limited to automatic reading 
of characters. Further development of
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component assembly and inter-con
nection methods will be developed 
making possible practical reliable 
econom’cally feasible micro-miniature 
assemblies for short ns well ns long

field, interest continues to grow in 
the use of nonlinear elements and 
the study of nonlinear systems. Elec
tronic tubes, transistors, and tunnel 
diodes are all nonlinear devices. The 
technique of linear control systems 
has been well developed. Is it logical 
to look forward to the development 
of the technique of nonlinear control 
system» ? It is said that all adaptive 
control systems are nonlinear. Sys
tems with varying parameters are 
als>> very important. Parametric am
plifiers are recent examples. Systems 
with random inputs are to be studied 
intensively.”

I*. S. Darnell, Bell Telephone Labors 
tories—“In the next decade, incre-

Donald D. Grieg, Electronic Research 
Associates, Inc.—“We should continue 
to see the substitution of solid state 
devices for the more cumbersome and 
conventional components, particularly 
in the higher frequency areas and for 
higher power applications. In addi
tion, not only will there be more ex
tensive circuit application of recently 
available solid state components such 
as controlled rectifiers, tunnel diodes 
and ultra-high frequency transistors, 
but these and related components will 
be teamed in circuits with other ele
ments such as magnetics, ferrites, 
electroluminescent and transducer ma
terials to provide new combinations 
for the control, transformation oi 
generation of electrical phenomena.”

Gustave Shapiro. National Bureau of 
Standards--“Look for a renaissance 
in the application of discrete compo
nent parts to micro-miniature assem
blies . . Potentially high set-up costs 
should limit the application of exotic 
miniaturization methods to assem
blies having large production runs. 
However, recent successes in the ap
plication of discrete component parts 
to micro-miniature assemblies indi-

Dr. E. H. Greibach, Greibach Instru
ments Corporation—“Advances of the 
atomic, space, and semiconductor 
fields demand evermore sensitive and

available. There will be continued 
emphasis on higher reliability. In
tegrated and solid state functional 
devices will play an increasingly im
portant role and major advancements 
in devices performing complex func
tions may be expected. The problem 
of the environment of outer space 
will occupy growing attention and 
will probably lead to the development 
of parts and devices capable of long 
life in such environments . . .”

that the time is ripe for small, very 
reliable, and maintenance-free digital 
computers to replace mechanical and 
electro-mechanical devices used in ac
counting, sales, inventory, etc. Such 
computers would be used singly or in 
multiples, according to size of the op
eration, by companies who cannot 
justify present-day large computers. 
In the technical field, analog compu 
tation will be replaced by digital 
more and more until only “sensors” 
and “muscles” remain analog. Reli
ability of digital computers will 
steadily improve, although size, 
weight, power, and maintenance effort 
decrease.”

A. C. Keller, Bell Telephone Labs., 
Inc.—“Electromechanical devices such 
as relays and similar devices can be 
expected to be further developed for 
telephone switching, computers, mil
itary systems and automatic control 
systems that will be compatible, com
binational, and competitive with solid 
state switching devices. Compatibil
ity is illustrated by many types of 
miniature relays. Combinational de
vices are illustrated by the ferreed

F. B. Bramhall. Ltnkurt Electric Co., 
Inc.—“Within the present decade we 
can expect tremendous strides in de 
pendability and compactness of all 
electronic and communication gear. 
We should not be satisfied until it 
will, without attention, outlive its 
present amortization schedule. Nor 
should we rest until, immersed in 
liquid, half its over-all volume is dis
placed. Right now an enterprising 
mouse would consider our most com
pact assemblies as spacious apart
ment houses.”



R M Somers

Education and Management

even

E K StodolaW J. Dodds

E. K. Stodola, Reese*« Instrument Co.
continuing trend to-'Therethese

C R Wischmeyer Navigation

vanees in management will lead to

other conventions, and local chapter

S. D RobertsonR. M. Somers, Bendix Aviation Cot-

technical

solve the diffi'

C E. Hastings
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late and manage these diverse spe
cialists groups to achieve an efficient 
and reliable end product . . .”

E. Hastings, Hastings-Ray-
—“The tremendous need for

tegrated 
than as

Henry M. O’Bryan, 
phone A Electronics

greater specialization France B. Berger, General Precision. 
Inc.—“. . . Doppler radar has moved 
from the Research and Development 
laboratory into operational use in 
manned aircraft on a large scale. In 
the period ahead, aircraft use will 
continue to expand as the equipment 
proves its value in more and more 
ways for both military and civil ap
plications. New techniques under de-

responsible personalities 
same individuals.”

managers who

search budget becomes

velopment will lead to equipment 
with greater capabilities for a variety 
of applications, including use in satel
lites and space vehicles.”
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planning, in progress evaluation, and 
in control will multiply the contribu
tions to world progress and security. 
The Engineering Management ses
sions of the national convention,

poration — “The increasing need for

in overall systems rather 
separate entities.”

accurate electrical measuring instru
ments, accuracy of .01% being the 
goal. At the same time, the emphasi.*- 
is on reliability, sturdiness, and 
quick action of direct reading meters. 
In A. C. measurements, the develop
ment trend is toward greater sensi
tivity and accuracy, at least % % 
over ever wider frequency ranges, re
gardless of wave shape. Reliable 
A. C. Voltage standards are most 
urgently needed.”

new and improved electronic instru
mentation for navigation and control 
of today’s ships and aircraft in >>rder 
to assure maximum efficiency and 
public safety makes it imperative 
that this industry make great strides 
as rapidly as possible. This decade 
should be one of definite action and 
major accomplishment in this field. I 
believe it will be.”

Charles 
dist Inc

areas is creating a problem in the 
development of future engineering

meetings offer IRE members 
their associates opportunities to 
ticipate in these advances.”

culties of intraproject communication. 
Better ways must be found through 
organizational structures, on the job 
training and new communication 
methods to develop technically cap
able men who can understand, corre-

effectivi ■ 
organiza- 
Improve
needs, ir

and 
par-

ward improved methods of signal pro
cessing . . . there will be continued 
intensive antenna work to produce 
more accurate beam shaping und 
pointing. It can be expected that the 
problems of radar data interpreta
tion and utilization will continue to 
grow and further encourage automa
tion in this field. More and more one 
will find radar elements closely in-

increased profitability and 
ness of engineering-based 
tions in the current decade, 
ment in the recognition of

greater percentage of the cost of 
electronic goods and services, man
agement will take u far more critical 
look at the efficiency of its research 
programs. More emphasis will be 
placed on obtaining qualified research 
management capable of obtaining 
greater research output per dollar of 
expenditure. As a result, the market 
for top flight management personnel 
in electronics will be tighter in the 
decade ahead than ever before.”

Wellesley J. Dodds, Bomac Labora
tories, Inc.—“The microwave business 
as such is approximately twenty years 
old. During that period it has continu
ously responded to powerful growth 
factors. During the next decade this 
growth will continue. Operations will 
become increasingly competitive, both 
in terms of economics and technol
ogy- As in pharmaceuticals and 
chemicals, most rewards will go to 
companies who successfully corre
late advanced business practice with 
large R and D risks to combat rapid 
product obsolescence.”

General Tele
Labs. — “Ad

H. A. Leedy, Armour Research Foun
dation—“. . . greater research effort 
will yield more new products and 
processes providing the basis for a 
continued rapid growth of the elec
tronics industry. However, as the re

Carl R. Wischmeyer, Rice University 
—“Significant progress on the part of 
the colleges and universities in iden
tifying high aptitude and, more par
ticularly, motivation among potential 
students will characterize the next 
decade. Further, instructional meth
ods which challenge the capabilities 
and captivate the enthusiasm of the 
individual student must be found. The 
intensity of scientific and techno
logical competition today demands 
the development of the incisive, crea
tive technical abilities to reach be
yond the present frontiers of know! 
edge. It redoubles the urgency of 
complete nnd mature development of

Sloan 1). Robertson, Goodyear Air
craft Corporation—“In space explor
ation, microwave technology can con
tribute greatly to meet the need for 
wide band communications and to 
provide means for detection and map
ping. Recent advances in the tech
niques of high resolution radar offer 
an approach to the exploration and 
mapping of the darkened surfaces of 
planets and to the problem of pene
trating permanent cloud cover such 
as that encountered on Venus . . . 
Microwave instruments can be used 
to increase our knowledge about the 
physics of the universe itself.”



E. A. Post, Radio and Weather Sci
ences Lab.—“In air navigation, com
munications and traffic control, civil 
aviation today faces the most crucial 
problems of its existence . . . There 
is no doubt that the solutions lie in 
the unlimited capabilities of modern 
electronic aids. Somehow, the vigor 
and capacity of electronics engineers 
for generating ideas and systems 
must be applied more effectively, in 
combination with aircraft operators 
and government assistance, to the 
solution of these momentous i rob- 
iems. This is the task before us ”

A. M. Zatem R C Sanden, |r

Research and Development
Dr. Hans K. Ziegler. U. S. Armj Sig
na! Research and Development Lab
oratory—“Military electronics in the 
fields uf communications and combat 
surveillance undoubtedly will make 
great advances through the further 
pursuit of previously conceived and 
the introduction of new concepts. 
With the ever increasing multitude 
and multiformity of infirmation pro
vided by these electronics, the practi
cal military usefulness will more and 
more depend on concurrent progress 
in the art of electronic data process
ing and evaluation . . .”

*

A. S. lensenH K Ziegler

A. S. Jensen. Westinghouse Electric 
Corporation—“Space and terrestrial 
activities have been demanding ever 
more rapid data gathering and hand
ling means. To meet these demands 
image systems will be developed us
ing ultraviolet, visible and infrared 
camera tubes of increased resolution 
and detectivity, and electrical signal 
storage tubes with higher writing 
speeds. The development of recently 
discovered techniques will make these 
new electron devices possible. These 
special electron tubes . . . are only 
now beginning to be appreciated for 
their real value in high data rate 
systems.”

Dr. A. M. Zarem, Electro - Optical 
Systems, Inc.—“I should like to con
fine my comments principally to the 
field of research and development as 
it affects all ureas of electronics— 
materials, instrumentation, etc. Dur
ing the next decade, emphasis upon 
this vital, creative force must in
crease tenfold if we are to retain the 
type of dynamic technology necessary 
to provide sufficient economic and 
military foundations to support the

American way of life as we presently 
know it . . . American government 
and _ industry must recognize the 
crucial need for “patient money”. By 
this term, I mean the type of dollars 
that can be channeled into the search 
for basic scientific truth that may 
have no immediate application, but 
whose existence makes possible vastly 
advanced technologies . . .”

Royden C. Sanders, Jr., Sanders As
sociates. Inc.—“. . . We need a more 
conscious effort in learning what is 
the proper atmosphere of creativity. 
Many of our present ideas of a cli
mate for creativity do not correlate 
with the conditions under which most 
creative ideas have been produced. 
We are learning this. And, also we 
will learn how to direct these crea
tive ideas better toward useful areas
ir. an atmosphere and in organiza
tions that will quickly and economi
cally reduce them to a practical and 
useful form.”useful

Paul 
A Tel.

R. Adams, International Tel. 
Corp. Research on thin films

should open up much cheaper ways to 
make devices equivalent to transis
tors, solar cells, and thermionic gen
erators of electricity. Research on 
controlled release of fusion energy 
and direct conversion to electricity 
should revolutionize small, medium 
and large power sources. The exploi
tation of coherent light will be im
portant for outer space and satellite 
communications and should revolu
tionize transmission here on earth 
(making possible very wide-band ser
vices such as phono-vision at reason
able cost). Research in the use of 
electronics m biology and medicine 
will produce a near-revolution in 
these sciences. Commercial use of 
space satellites for communication

P R Adams S M Bagno 

relaying will be a reality well within 
the decade and the consequent devel
opment of international TV will have 
an incalculable impact un interna
tional relations.

Theory
Samuel M. Bagno, Kidde Ultrasonic 
& Detection Alarms, Inc. — “I see 
communication theory extrapolated 
until we can begin to engineer all 
our channels for carrying organiza
tion with the same facility we en
gineer our power cables. I see net
work theory extrapolated until we 
can start to measure, understand and 
predict the transient or inertial be
havior of human organizations. With 
these tools, extended by the electronic 
computer, I see the fanatical f-truggle 
of ideologies start to evolve into un
interrupted human progress based on 
real understanding so that our demo
cratic hopes can become our reali
ties.”

L S. Schwarte

Leonard S. Schwartz, New York Uni
versity—“Until recently most optimi
zation studies on coding and receiv
ing systems were confined to the case 
in which the interference was as
sumed to be thermal noise. This 
limitation seemed reasonable for 
physical and analytical reasons. With 
the advent of high speed data-link 
systems, some of which employ 
tropospheric scatter links, it has be
come clear that multiplicative, im
pulsive, and burst forms of interfer
ence must also be considered. Future 
developments in information and de
cision theory can be expected to in
clude studies of coding and receiving 
systems which are optimum for these 
forms of noise.”

The editors of ELECTRONIC INDUS
TRIES would like to draw your atten
tion to the IRE's new procedure for 
nominating Fellows. Deadline for 1962 
award is March 31, 1961
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Symbols of organizations serving the elec
tronic industries. How many do you know?

Franz Ollendorf 
Vice-President, I R E

Ceo. W. Bailey 
Exec Secretary, I RE

lohn F. Byrne 
Vice-President. I R E

ELECTRONIC INDUSTRIES * March 1961

1 Acoustical Society of America
2 Aerospace Industries Association of America. Inc
3 Alumina Ceramic Manufacturers Association
4 American Electroplaters Society, Inc
5. American Institute of Electrical Engineers
6. American Institute of Physics
7. American Radio Relay League, Inc.
8 American Society of Tool and Manufacturing Engineers
9. American Society for Quality Control Inc.
0 American Society for Testing Materials
1. American Standards Association. Inc.
2. American Women in Radio and Television, Inc.
3 Armed Forces Communications & Electronics Association
4 Associated Police Communications Officers. Inc
5 Association tor Applied Solar Energy
6. Association for Computing Machinery
7 Association of Electronic Parts & Equipment Manufacturers. Inc
8 Audra Engineering Society, Inc
9 Broadcast Pioneers
W Electronic Industries Association
!1 Electronic Representatives Association
12 Forestry Conservation Communications Association
!3 Institute of the Aeronautical Sciences Inc
!4 Institute of High Fidelity Manufacturers Inc
!5 Institute of Printed Circuits
!6 The Institute of Radio Engineers Inc.
17. The Instrument Society of America
Í8. International Municipal Signal Association
!9 Joint Technical Advisory Committee
10 Long Island Electronics Manufacturers Council
if Metal Powder Core Association
12 National Alliance ot TV & Electronic Service Associations
13 National Appliance & Radio TV Dealers Association
14. National Association of Broadcasters
15. National Association of Electrical Distributors
16. National Association of Music Merchants, Inc
17 National Association of Relay Manufacturers
¡8 National Audio-Visual Association
9 National Community Television Association, Inc
Û National Electrical Manufacturers Association
4. National Electronic Distributors Association
2 National Society of Professional Engineers

43 Phonograph Manufacturers Association, Inc
44. Purchasing Agents of the Radio TV and Electronic* Industry
45. Radio and Television Executives Society. Inc
46. Radio Technical Commission for Aeronautics
47. Radio Technical Commission for Manne Services
48 Record Industry Association ot America Inc
49 Scientific Apparatus Makers Association
50 Single Sideband Amateur Radio Association
51 Society of Motion Picture and Television Engineers
52 Society of Plastic Engineers, Inc
53 Standards Engineers Society
54 Steatite Manufacturers Association
55 Ultrasonic Manufacturers Association
56. Western Association of Circuit Manufacturers
57. Western Electronic Manufacturer* Association
58 The Radio Club of America
59. Joint Electron Device Engineering Council
60. The Electro Chemical Society
61. Assoc Federal Communications Consulting Engineers
62 American Society of Mechanical Engineers



The Editors Select

Highlights of the
Technical Program

predici
1 hese papers and symposia have been selected

ENGINEERING WRITING
AND SPEECHREACTOR

INSTRUMENTATION

that cannot substitute counting

W. R G. BAKER AWARD

ADVANCES IN

skills for writing skills. The profes
sional writer, especially the engineer
ing writer, must concern himself with 
words and sentences only as they con
vey the true product of his labor: 
ideas clearly, logically, appropriately 
presented.

James L. Hollis Rixon Electronics

tional conditions

there are 54 technical sessions

7.4. Grots Errors in Height indications 
tram Radar Altimeters Operating 

Over Thick ice or Snow

6 The Application ot Thermo ‘ 
electric Spot Cooling to Elec

tronic Equipment

2.4. Problems of Testing Military 
Computers and Computer Com

ponents in Nuclear Radiation 
Environments

ELECTRONIC INDUSTRIES • March 1961

E. Brown and A. !.. Long, Jr. 
Burroughs Corp.

at which 275 papers will be presented 
For the complete technical papers program see page 134.

theory. Based on the results of the 
evaluation, spot coolers were analyti
cally applied to forced-convection 
cooled equipment and equipment cooled 
by natural means. The analysis in
dicates that spot cooling can reduce 
the forced convection cooling require
ments and allow natural cooled equip
ment to operate in higher-temperature 
environments.

Many good engineers are absolutely 
certain that if they had a little money, 
or an angel, they could develop the 
better mousetrap that would make 
:ustomers beat a path to their door. 
Some do just that. Fortune Magazine 
frequently publishes short stories of 
their success. What they don’t pub
lish are stories about the many engi
neers who lost the fruits of their ef
fort to the so-called angel or went 
broke before their mousetrap was ac
cepted.

This paper discusses the transition 
of a working engineer into the man
ager of u small independent company 
and highlights some of the open ‘loors 
he must successfully select or avoid.

To Manfred Clynes, Rockland State Hospital, 
Orangeburg, N Y. “best paper published in 
the IRE TRANSACTIONS of the Professional 
Croups.*’ His paper was. Respiratory Control 
of Heart Rate: Laws Derived from Analog 
Computer Simulation.” Transactions on Medi
cal Electronics, |an., 1960.

Military computers are exposed to 
the threat of nuclear radiation from 
natural and artificial sources. Defini
tion of these environments is difficult. 
Simulation problems exist because of 
the difference in reactor character
istics. Omissions of pertinent mate
rial limit the value of published data.

The testing program is designed to 
subject all critical components in the 
active and passive condition to ac
curately measured irradiation in re
actors and accelerators selected as 
test machines for optimum simulation 
of environments. There aro major 
problems in making dynamic nuclear 
measurements and in instrumentation 
Data will be collected automatically 
for machine computation and correla
tion.

PRODUCTION 
ENGINEERING

ENGINEERING 
MANAGEMENT

H I. Degenhart and W. Schlos-er, 
U. S. Army Signal Re*., & Dev. Lab.

Transient effects in electronic parts 
and materials obtained by the most 
recent experiments conducted at Go- 
dica II pulse reactor will be described 
and discussed.

The electronic parts exposed to, in
vestigated and monitored under such 
an environment include: 1) resistors 
of all types of make and in the range 
from 100 dhms up to 1 megohm; 2) 
thermistors; 3> capacitors (ceramic 
and tantalum); 4) Si- and Se- recti
fiers; 5) magnetic cores (ferrites); 
and 6) coaxial cables.

Typical results obtained on the 
above parts will be shown and in
terpreted as to the possible mechan
ism involved. The instrumentation 
and setup used in the above experi
ments will be described briefly.

William Stubstad, Collim- Radio Co.
The results of an investigation on 

the evaluation and application of 
thermoelectric spot cooling to elec
tronic equipment are presented. The 
evaluation of a designed spot cooler 
included mechanical and thermal tests 
which indicated that spot coolers can 
perform satisfactorily under opera-

A. H. Waite and S. J. Schmidt, V. S 
Army Signal Rea. and Dev. I ab.
Operation of 400-Mc pulsed altim

eters over thick ice in the Antarctic 
and Greenland, throughout the Inter
national Geophysical Year and after
wards, have revealed the occurrence 
of many, sometimes fatal, errors. 
Studies of the controlling electrical 
characteristics of thick ice and snow 
and the behavior of both vertically 
and horizontally polarized radio waves 
in this medium are described. Results 
are analyzed and compared with act
ual field observations in both areas. 
Measurements at several fnquencies 
between 200 and 4000 Mc are discussed 
and the article concludes with a series 
of specific limits for over-ice pilots 
that cannot be exceeded safely.

by the editors of El as meriting your special attention. 
We have selected representative papers from a wide area—

Cyril A. Dontal, General Electric Co
Engineering writers have recently 

shown interest in formulas that pur
port to measure readability by word 
and syllable count. Attractive as this 
idea may seem, it does not stand up 
under critical scrutiny. Common sense 
tells us not to use a long word or 
sentence where a short one will do. 
But common sense should also tell us

NAVIGATION FLIGHT 
SAFETY SYSTEMS

2.5. Transían* Effects of Pulsad 
Nuclear Radiation on Electronic 

Parts and Materials



PANEL: NEW ENERGY SOURCES
Chairman: Gordon S. Brown, M.I.T.

Developments in the field of new 
energy sources have come so fast that 
few people have had the opportunity 
to assess thyir significance. We are 
privileged to bring you a panel dis
cussion by outstanding individuals who 
have pioneered in their respective 
areas of new energy sources. Dr. Gor
don S. Brown, Dean of Engineering 
at M.I.T., will lead the panel in a 
review of current and future demands 
which will be made upon electronics 
as our knowledge and the use of new 
energy sources advance.

24.1. Thermoelectricity
Paul H. Ekli, Naval Rea. Lab.

24.2. Magnetohydrodynamics
Arthur R. Kantrowitz, Everett Avco 

Re.«. Laba.
24.3 Thermionic Converter*

Volney Wilton, GE Ree. Lab.
24.4. Fuel Cell*

Anthony M. Moos, Leeaona Corp.
24.5. Solar Energy

John I. Yellott, Yellot Solar Energy 
Laba.

24.6. Report of Russian 
Thermoelectricity 

Frogram
R. L. Petritz, Advanced Energy 
Conversion Projects, Texas Instru

ments, Inc.
24.7. Statu* of New Energy Sources 

in Western Europe
Pierre R. Aigrain, Univ, of Paris.

TEL6MITRY
36.1. The Use of Magnetic Fields in 

the Elimination of Re-Entry
Radio Blackout

H Hodara, The Hallicraftera Co.
This paper analyzes the propaga

tion characteristics of electromagnetic 
waves in ionized media with a view 
towards the elimination of the com
munication blackout which occurs 
when a missile re-enters the earth’s 
atmosphere.

The results of the analysis reveal 
several major features in the trans
mission characteristics of the plasma 
which surrounds the missile. It is 
found that wave propagation is possi
ble below plasma resonance when col
lisions between electrons and neutral 
molecules or atoms are present. This 
mode of propagation becomes practi
cal when the collision frequency ex
ceeds the plasma resonant frequency. 
The presence of windows in the 
electromagnetic spectrum below the 
plasma resonant frequency is also in
vestigated in great detail in this 
paper. Several windows are found to 
exist when longitudinal and trans
verse constant magnetic fields are ap
plied. Of particular interest is the 
existence of a window in the mega
cycle range when a longitudinal mag
netic field of intensity comparable to 
the earth’s magnetic field is applied. 
The feasibility of eliminating the com
munication blackout through this win
dow by means of applied static mag
netic fields is discussed.

ELECTRONIC INDUSTRIES - Marek 1

PROPAGATION
38.1. Th* Plasme* of Rocket Hight

W. W. Balwanz, Naval Res Lab.
A rocket in flight is attended by 

plasmas from a number of sources; 
these include the existing plasmas of 
the ionosphere and outer space, as 
well os plasmas induced by the pro
pulsion system, by component eroson 
due to excitation of molecules out
gassed from the rockets. Such plas
mas interact with radio waves to pro
duce a variety of effects, some of 
which are undesirable. A combination 
of experimental and theroretical stud
ies provide the knowledge required for 
operational systems. Further investi
gations are required to optimize com
munications links for the space vehicle 
of the future.

BANQUET SPEAKER

Fitrick E Haggsrty. Director, IRE

DIGITAL COMPUTER 
TECHNIQUES

48.6. Tunnel Diode Threshold Logic
G. P. Sarrafian, Texas Instruments 

Inc.
Some advantages of tunnel diodes 

as computer elements are discussed, 
along with their applicability to 
systems of threshold logic. Specific 
circuits nrr given which perform com
plex logic functions. Logic applica
tions which are discussed include 1) 
novel circuits performing conventional 
computer functions, 2) techniques for 
achieving reliability through redun
dancy, and 3) simulation of neuron
like elements and nerve nets.

ULTRASONICS 
ENGINEERING

505.5. A Review of Some Russian 
Paper* in Ultrasonics Engineering

R. N. Thurston, Bell Telephone Labs.
Several Russian papers of interest 

to the PGUE will be reviewed. While 
it is hoped to include more recent 
papers, topics available in November 
include ultrasonic machining, effect of 
transducer seal on delay line charac
teristics, high-intensity ultrasound, 
and the properties of magnetostrictive 
ferrite transducers.

MEDICAL ELECTRONICS
14.5. Th* Measurement of Internei 

Physiological Phenomena Using
Passive-Typo Telemetering 

Capsules
V. K. Zworykin, Rockefeller Inst, for 
Medical Ren.; J. T. Farrar, N. Y. 
Veterans Admin. Hospital; R- C. Bos
trom, Airborne Instrument Lab.; and 

F. L Hatke, RCA.
A passive-type telemetering capsule 

has been developed for measuring in
ternal physiological phenomena, par
ticularly the measurement of pressure 
in the gastrointestinal tract. Because 
early systems were extremely sensi
tive to orientation and position of the 
capsule, their use in obtaining long
term data for motility studies was 
severely limited. A cylindrical an
tenna has been developed that greatly 
increases the coupling to the capsule 
coil. In addition, an antenna switch
ing system selects automatically from 
three mutually perpendicular anten
nas the antenna that provides a signal 
adequate for limiting in the external 
receiver. Clinical tests show that with 
the present system, continuous meas
urements can be obtained for all pos
sible positions of the capsule as it 
passes through the intestine. Other 
applications of the capsule for the 
study of the functioning of the blad
der and uterus will be briefly dis
cussed.

ENGINEERING 
MANAGEMENT

13.3. Th* Professional Engineer as 
a Manager

Robert E. Lewis, Sylvania Electric 
Products.

There is a tendency in the engineer
ing profession to look upon the em
ployment of good technical men ns 
engineers 3s a waste of technical 
talent. Far from being the case, the 
application of technical talents to 
managerial work provides great op
portunity to multiply the effective
ness of engineering because it 
involves the broad responsibility of 
organizing, directing, and stimulating 
others toward effective group effort. 
Group effort has become more and 
more the key to scientific and en
gineering achievement. There is a 
vital and increasing need for men 
who can effectively direct these 
groups.

GRADUATE EDUCATION 
IN ELECTRICAL 
ENGINEERING

Chairman: Ronald L. McFarlan, 20 
Circuit Road, Chestnut Hill, Mass.
This session will concern itself with 

u critical examination of the objec
tives and future direction of graduate 
electrical engineering education in the 
United States. It will endeavor to 
establish and analyze appropriate 
criteria with respect to faculty, ad
missions, programs of study, resident 
requirements, etc.

Panel Members: Ernest Weber, 
Polytechnic Inst, of Brooklyn; J. R. 
Whinnery, Univ, of California; R. L. 
McFarlan, Consultant, 20 Circuit 
Road, Chestnut Hill, Mass.; and S. W. 
Herwald, Westinghouse Elec. Corp.
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Papers Highlights
( Continued)

MICROWAVE SOLID STATE

32.1. Recent Advance« in Solid-State 
Microwave Device«

M. E. Hines, A. Vhlir. and R. Damon, 
Microwave Associates

The paper reviews the present state 
of the art in new semiconductor and 
ferrite devices for microwave signals. 
Emphasis will be on applications of 
low-loss ferrites and diodes of Var
actor, Pin, and Esaki or Tunnel types. 
Applications include parametric am
plification harmonic generation, RF 
power control, signal limiting, crystal 
protection, oscillation, mixing, nega
tive resistance amplification and tun
able filtering.

In certain cases the new devices 
offer advantages such as improved 
sensitivity, lower power supply re
quirements, reduce J size and weight 
and increased ruggedness and relia
bility compared with previous methods 
of accomplishing the equivalent cir
cuit functions.

DATA RECORDING 
AND STORAGE

33.3. Analog Recording of 
Thermoplastic Film

William C. Hughes, GE Co.
Thermoplastic recording is a new 

method for the permanent storage of 
information in the form of deforma
tions, in the surface of a thin thermo
plastic film. The method has great 
potential application in the field of 
analog re< ording. It makes possible 
the recording of frequencies in excess 
of 10 Mc and because of the high 
density obtainable, several hundred 
hours of audio-frequency information 
can be stored on a single reel. Other 
advantages are de response, immedi
ate playback and long tape life.

An electron beam is used to record 
on the plastic and a light beam is 
used or readout. The recording is 
developed bj heating the tape elec
tronically and it can be erased for 
re-use.

CIRCUIT THEORY
34.2. On the Rata of Parameter 
Variations in Feedback Systems

I M Horwitz. Hughes Re*. Labs.
It is shown that the effect of param

eter variations in a feedback system 
is identical to the effect of an external 
disturbance on the time-varying feed
back system. The value of equivalent 
disturbance is readily obtained. The 
usua> design technique for attenuat
ing disturbances is used to insure that 
the system response is alw'ays within 
the desired tolerances, whatever the 
rate of parameter variation. This 
method gives an upper bound on the 
required loop-gain bandwidth of the 
loop transmission. The same method 
is used to find a similar upper bound 
in order that a feedback system with 
nonlinearities may respond linearly 
within desired tolerances to a class 
of input signals.

SPACE COMMUNICATION 
SYSTEMS OF THE FUTURE

44.5. Tha Dwindling Hlgh-Fraquency 
Spectrum

G. Jacobs and E. T. Martin, Broad
casting Service, U. S. Information 

Agency
This paper discusses the trend of 

the solar cycle and its probable impact 
on high-frequency radio communica 
tions during the next five years, and 
in u more general way, during the re
mainder of the century. It is shown 
that the present cycle (which reached 
an unprecedented peak during early 
1958) is now declining, and that the 
next three cycles may have exception
ally low maxima Such a drastic re
duction in solar activity w'ould be 
accompanied by a corresponding re
duction in the amount of high-fre
quency spectrum propagationally 
useful for long-distance communica
tions. This reduction, coupled with 
the ever increasing worldwide de
mands for additional high-frequency 
communication circuits, leads to the 
conclusion that the high-frequency 
spectrum will become progressively 
less useful for communications in the 
years ahead.

44.3. Pteuda-Redundancy la 
Communication System»

R. N. Close, M. Schwartz, M. Chomet, 
H. Keen, and L. Fogel, Airborne 

Instruments Lab
Reliability is of the utmost impor

tance in many modern multichannel 
communications systems, and particu
larly in unattended systems One ap
proach to improving reliability has 
been to use redundant components 
that are switched in when original 
components fail. Complex monitoring 
and decision-making equipments are 
required in systems of this type. This 
paper show» how in a multichannel 
communications system a pseudo-re
dundant mode of operation can be 
established that does not require the 
complex decision-making circuitry or 
the additional redundant components.

HUMAN FACTORS 
IN ELECTRONICS

45.5. Why Dasiga for Maintainability?
Joseph G. Wohl, Dunlap and 

Associates.
The relationships among dowm time 

(a system maintainability measure), 
time between failures (a system reli
ability measure), equipment avail
ability, number of equipments, num
ber of on-call technicians, and system 
readiness reliability are developed 
under the assumption of constant fail
ure and repair rates. Design trade-off 
between reliability and maintainabil
ity is shown to be feasible with result 
ing reduction in both design and 
operating costs. A technique for 
specifying combined reliability, main
tainability, and availability constraits 
to manufacturers is reported which 
allows the latter a great deal of de
sign flexibility in meeting operational 
requirements at least cost. Finally, 
the need for research to establish the 
quantitative effects of maintainability 
design practice upon down time is ex
plored.

(Continued on page 154)

The 1961

MONDAY AFTERNOON—MARCH 20
Discrete and Adaptive Control Systems
Starlight Roof. Waldorf-Astoria
Chairman: Louis B. Wadell „
"On ‘Bang-Bang* Adaptive Control Systems, 

R. E. Kopp. .
"A Statistical Measurement of the Effectiveness 

of Adaptation in Control Systems." R A. 
Nesbit. . . . .

"An Adaptive System Using Periodic Estimation 
of the Pulse Transfer Function," S. C. Bigelow, 
and Hermon Ruge. t

"Digital Computers for Stabilizing Control Sys
tems," William Zdan.

"Computer Optimization of Nonlinear Control 
Systems by Means of Digitized Maximum 
Principle." S. S. L. Chang.

Reactor Instrumentation
Aifor Gallery, Waldorf-Astoria
Chairman: H void E. DeBolt
"The Log Count Rate Period Meter Used with 

Safety Circuits," Helge Christensen, and R. B. 
Stanfield.

"A Nuclear Reactoi Regulating Rod Pcs t>on 
Indicator" R. I. Little.

"A Digital Start-up Control Unit for Nuclear 
Reactors," J. D Schmidt, B K. Eriksen and 
W. Peil.

"Proportional Control ^f Pressurized Water 
Reactors," Donald F. Pathbone.

"Transient Effects of Pulsed Nuclear Radiat’on 
on Electronic Parts and Materials," Hans J. 
Degenhart and W. Schlosser.

"Problems of Testing Military Computers and 
Computer Components in Nuclear Radiation 
Environments." Paul E. Brown and Alton L. 
Long, Jr.

FOUNDERS AWARD

Engineering Writing and Speech
Jad* Room, Waldorf-Aitorla 
Chairman: Keith Hanney

To: Ralph Brown former Bell Telephone Lab
oratories scientist. For: “outstanding service 
to the IRE and for outstanding contributions 
to the radio engineering profession through 
«rise and courageous leadership in the planning 
and administration of technical developments 
which have greatly increased the impact of 
electronics on the public welfare."

134 ELECTRONIC INDUSTRIES • March 1961



Technical Papers Program

’’Creative Aspect» of Engineering Writing." H. 
B Michaelson.

"Readability or Common Sense?" C. A. Dostal.
"Literature on the Linguistic Problem for the 

Engineer," J. D. Chapline.
"On the Engineering of Self-Expression " D. M. 

Krigbaum.
"The Engineer — Engineering Writer Relation 

ship," H. P. McCartney.

Radio Frequency Interference
Serf loom Waldorf-Astoria
Chairman: Or. Joseph H. Vogelman
"Radiation Characteristics of Antenna at Gthe- 

Than Design Frequencies," J. C. Pullara and 
J. P. Jones.

“The Relationship Between Broadband Inter 
ference Measurements (DBMC) and Pulsed-CW 
Signals," L. R. Pangburn.

"Shielding Enclosure Performance Utilizing New 
Techniques," R. B Schulz, and C1 P. Kanellokos.

"Graphical-Numerical Prediction of Tuned R F 
Amplifier Output Spectrum," W. G. Duff. 
Radar Mutual Interference Problem," C. Gager. 
A. Ruvin, and C. Fowler.

Engineering Management
Empire Room, Waldorf-Astoria
Chairman: Dr. John E. Keto
"Pert—An Empirical Approach to Resources 

Planning," Jerome Pearlman.
"Designing the Corporate Structure to Com

bine Small-Company Vitality with Large-Com 
pany Strength," A. W. Tyler and A. D. Ehren 
fried.

"Steps in the Transition from Engineer to En
trepreneur." J. L. Hollis.

"Research Administration in an Explosive Tech
nology." Royal Weller and N. A. Finkelstein.

Product Engineering and Production
Faraday Holl, New York Coliseum
Chairman: J. Maurice Lee

Microminiature Components and Packaging 
Techniques,” S. M. Stuhlbarg and L. P. 
Sweany.

"A Dot Component Packaging System for Elec
tronics," A. E. Hawley, E. A. Klein and Sheldon 
Rubin.

"New Developments in Multi layered Etched Cir
cuitry," N. Schuster and W. Reimann.

"The Application of Thermoelectric Spot Cooling 
to Electronic Eguipment." William Stubstad.

"Picture-Tube Improvement Through Controlled 
Environment and Ultrasonic Techniques." J. C. 
Holbrook.

Advances In Navigation and 
Flight Safety Systems

Marconi Hall, New York Coliseum
Chairman: Ludlow B. Hallman, Jr.
"Star Tracking and Scanning Systems-Their Per

formance and Parametric Design," J. E. Abate.
"Semi-Automatic Flight Inspection of Naviga

tion Aid Stations," J. S Prichard, J. Lovell 
and E. Dragin.

"An Active Rad’r Surveillance Beacon," A. R. 
Almond and D. F. Gumb.

"Gross Errors in Height Indications From Radar 
Altimeters Operating Over Thick Ice or Snow ' 
A. H. Waite and S. J. Schmidt.

"Performance in Clutter of Airborne Pulse MTI, 
CW Doppler, and Pulse Doppler Radar," D. 
Mooney and G. Ralston.

Electron Device*
Morie Hall, New York Coliseum
Chairman: C. G. Thornton
"Fundamental Limiting Noise of Depletion Layer 

Capacitance L. J. Giacoletto.
"Block-Diagram Represent jtion of Junction 

Diodes and Transistors." Georg Bruun.
' Recent Advances in Gallium Arsen Jr Tian

•¡•fort,” M. E. Jones and E. C. Wurst, Jr.
"Uniform Turn-On in Four-Layer Diodes,” K 

Hubner, M. Melehy and R. L. Biesele, Jr.
"A New High Gain Ultraviolet Detector Tube 

of High Output Power," D. H. Howling and 
R. C. Roxberry.

“Solid State Display Device.” S. Yando.

TUESDAY MORNING—MARCH 21
Central Theory and Practice

Starlight Roof, Waldorf-Astoria
Chairman: John E Ward

An Extension of Wiener Theory to Multivariable 
Controls," L. G. McCracken.

"Analysis of Linear Control Systems Containing 
Distributed and Lumped Parameters—A Com 
porative Study." O. I. Elgerd.

' Harmonic Analysis and Describing Function of 
Non linear Systems." D. M. Makow.

"Considerations in the Optimum Design of a 
Precision Radar Track Loop." Stephen Adel 
man.

"Short Time Stability in Linear Time-Varying 
Systems," Peter Dorato.

Nuclear Instrumentation
Aitor Gallery, Waldorf-Astoria
Chairman: Dr. H. E Banta
"Four Channel Magnetic Tape System for Medi

cal Studies." R. Hindel.
"A Digital Data Handler for Use w th Pulsed 

Particle Accelerators," W. A. Higinbotham 
and D. W. Potter.

"Automatic Sample Handling and Processing 
jf Nuclear Data." G. M. Kerrigan, L. E. 
Babcock and O. Forrant.

"The Design of Regulated. Miniature H gh Volt
age D. C. Power Supplies for Satellite and 
Deep Space Probe Applications," J. B. Minter.

A New Instrument for Differential DME Po
larography." S. Rankowitz and W. A Higin
botham.

"Use of Entrance Hodoscope for Particle Iden 
tification in Very-High Energy Bubble Chamber 
Experiments." W. Selove. H. Brody. E. Leboy 
and R Fullwood.
A Double De'ay-Line Clipped Linear Ampli
fier." R. L. Chase ond V. Svelte.

Broadcasting
Jade Room Waldorf-Attorla
Chairman Adolph B. Chamberloin 
"ABC Scan Converter." A. W. Malang.

Minimizing the Effects of Vidicon Log with a 
Broad Band Delay Line," W. L. Hughes.

"Improved Video Recording System," Frank Gil 
lette.

Recent Advances in Vidicons," Martin ® ime

Electroacoustic!
Sort Room—Waldorf-Astoria
Choirman: Philip B. Williams
"The Concept of L near Interpolati in Spectral 
Compensation," C. E Maki and Joseph Chirn 
itch.

"Adjustable Shelf-Type Treble Equalize- with 
Separate Contro- of Frequency qnd Limiting 
Loss or Gain." R H. Pose.

’ A Low Noise Microphone Preamplifier." A. i 
Bereskin.

"Transient Distortion in Loudspeakers," R. J. 
Larson md A, J. Adducci.

"Apparent Boss" and Non Linear Distortion," 
J. D. Griffiths.

"Artificial Reverberation Facilities for Audi
toriums 'nd Audio Systems." G. A. Brookes 
and R L. Fisher.

Engineering Management
Grand Ballroom Waldorf Attn’¡a
Chairman O'. Ernes» Weber. President 
"Changing Personality of Today's Engineer," I.

N. Polley.

'The Current Technologies Revolution in Busi
ness ond Management Methods," H. W. Rob
inson,

"The Professional Engineer as a Manager " R.
E. Lewis.

Medical Electronic»
Faraday Holl, New York Co'-ieurr
Chairman: George N. Webb

Real-Time Spectrum Analyzer am Digital Cor
relator for Brain Potentials," W. K Hagan 
and G. C Manning, Jr.

"High-Level Electromagnetic Energy Transfer 
Through a Closed Chest Wall," J. C. Schuder, 
H. E. Stephenson. Jr. and J. F. Townsend.

"A Current Distribution Electrode System for 
Defibrillation," D G. Kilpatrick, E D. Banta, 
0. K. Detweiler and D. E. Sunstein.

"Electronic Obstacle and Curb Detector for the 
Blind." J. M. Benjamin, Jr.

"The Measurement of Internal Physiological 
Phenomem Using Passive-Type Telemetering 
Capsuls," V, K Zworykin, J. T. Farrar, R. C. 
Bostrom and F. L. Hatke.

Representation of Electrocardiograph by Or
thogonalized Exponentials," T. Y. Young and 
W. H. Huggins.

This World and »ho Ad|acent One
Marconi Hall New York Co iteum
A, Lunar Exploration
Ciairman: Dr. K. C. Black
"Velocity Sensing for Soft Lun or Landing by 

Correlation Between Spaced Microwave Re 
ceivers," F. R. Dickey, Jr.
Surveying and Mapping of the Moon from an 
Orbiter,1' B. C. Aschenbrenner.

"Summary of Methods and Results of Estima
tion of the Physical Constants of the Lunar 
Surface," K. M. Siegel.

B Meteorological Electronic» Panel
The 433L Weather Data System.' G. A Guy. 
A Ka Band Radar for Cloud Base and Top

MEDAL OF HONOR

To Ernst A. Guillemin. Webster Prof. of 
Electrical Engineering—M I. T. For: “out
standing scientific and engineering achieve
ments."
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Western

Henry

Broadening Device Horizons

Steinberg

Codes Gal

Industrial Electronics Applications
Astor Gallery Waldorf-Astoria

Camera.

Jade Room, Waldorf-Astoria
Chairman:plication Semiconductor Bandpass Filters,

Broadcasting New Concepts

Band-Pass Transformei

Stations,'

Belt Radiation

Flight Safety

VLADIMIR K. ZWORYKIN AWARD

McFar-

Microwave Devices

Envelope Power k atios.
UnbalanceImprovement

and Eguali

Brown.

Reliability

Kantro-

136 ELECTRONIC INDUSTRIES

Mercury, 
and T.

Dense-Target 
I. Kelly and

The Mechanism of 
cording,'* D. F.

variety of advanced electronic techniques in 
a long-term program of fundamental biological roeosr^li ’*

Approximation 
Design," D. J.

for Project 
). Gadbois

Shane.
Periodic 
Jovian

Michael Horstein.
Capacity of 2-3 and 3-3 
Chang and Eric Reid. 
Low Density Parity Check 
lager.

Brown
H. Egli. 

ArthurTo: Peter C Goldmark CBS Labs., Stanford, 
Conn. For: “important technical contributions 
to electronic television in military reconnais
sance and in medical education "

P. D. Coleman. 
Optical Masers,' 
'Solid State Devi

Chairman: I. I 
"Transistorizing

C. Dacey.
E. O. Johnson.

To* Britton Chance Prof and Director, John 
son Research Foundation. Univ, of Penna

WILLIAM J. MORLOCK AWARD

TUESDAY NIGHT—MARCH 21

Rudero M. Sor a

Graduate Education in 
Electrical Engineering

Computers for Industrial Control.” R W. Son 
nenféldt.

The Infrared Radiometric Method and its Ap

). Griffiths. 
Distortion

Phila., Penna

Hines. 
Significance of 
tary Computer 
A. L. Long, Jr.

Grand Ballroom, Waldorf-Astoria

FCC Laboratory Observations

Signal Patterns 
I. B Thomas.

Material.” R. 
'The Existence 
Observations 
Ruderfer.

'Atlas Missile

Symposium: The Changing Role of 
Bio-Medical Electronics in 

Science and Technology

WEDNESDAY MORNING — MARCH 22

Mathematical Approach to 
Prediction

'Thermionic Converters,” 
Fuel Cells," Anthony M 
Solar Energy," John I. ’

Channels,- Sze-Hou

The AN/FMQ-5 Automatic Meteorological Sta 
tion." J. Beck.

Implementation of Reliability 
Prediction«

Volney Wilson.
I. Moos.
Yellott.

Report of Russian Thermoelectricity Program 
R L. Petritz.

ment." Herbert L. Berman.
A Phase Shift Dato-Transmission System fi 
Analog to Digital or Digital to Aanalog Coi 
version," H. P. Kilroy.

Using Feedback

'The. International B-oadcasting System of the 
Voice of America,” E. T. Martin and George 
Jacobs.

Chairman: Dr. Gordon S. 
Thermoelectricity," Paul 

"Magnetohydrodynamics,"

Starlight Roof Waldorf-Astoria
Chairman: George Turin 
"Applications of Stochastic

Methods to Optimum Filter
Sakrison.

"Radar System Performance n
Environment." E N. Fowle,

Nuclear - ndiation for Mili- 
Reliability," P. E. Brown and

Munson, Manager 
he Industrial Image Orthicon

Transistor Reliability Estimated with the Poisson 
Distribution," C. H. Li.

Does Derating Improve Reliability-Longevity?" 
W. C. Drone and H. L. Benjamin.

J. A. Sheahan.
A Method of Des gning Signals of Large Time 
Bandwidth Product," E. L. Key, E. N. Fowle 
and R. 3. Haggarty.

Baseband Combiner," Masahisa Miyagi
'Telephone Lines, Their Simulation 
zation." Allen Gatfield.

'Frequency D'vision Multiplexing 
oceanic Cables," Walter Lyons.

Marconi Hall, New York Coliseum
Chairman: Leon Podolsky 
"Reliability Trade-Off Analysis," 

and J. S. Youtcheff.
Means of Feedback," S. S. L. Ch mg, 

Sequential Transmission " ’ *

Magnetic Recording of Shott Wavelengths," 
Marvin Camras.
Flutter in Magnetic Recording of Data," C B 
Pear. Jr.

Measurements," Irwin Marson 
Katzenstein.

Variations in the 
Eclipses," Martin

Chapin.
The CBS NetALERT—A System For Network 
Signaling," A. A. Goldberg, A. Kaiser, G. D. 
Pollack and D. M. Vorhes.

Marconi Hall, New York Coliseum
Chairman: Seymour Nozick
"Reliability of System Components Under Sta

tionary candom Perturbations," D. W. C. 
Shen.

"Utilization of Reliability Factors for Prediction 
of Spare Parts Requirements," Jerome Klion.

"Generalized Mathematical Model for Reliability

Limitations of Film-Type Microsystem Circuits 
Consisting of Resistive and Capacitive Layers," 
W. W. Happ and Grant C. Riddle.

A New Model for Magnetic Recording," B - 
Bauer and C. D Mee.

' A. C. Biased Magnetic Re 
Eldridge.

sign," William H. Clingman.
Ceramic-Metallizing Tape for Reliable Metal
Ceramic Sealing, H. D. Doolittle, K Ettre. 
R. F. Spurck and P. F. Varadi.

Horizontal Scan Non-Linearity in Televis >n 
Receivers and the Saturable Reactor," H. W. 
Claypool.

J. W. Schaelchlin, 
Heinsheimer.

Jade Room, Waldorf-Astoria
Chairman: Clure Owen
"An Improved Loudness Indicator

Grand Ballroom, Waldorf-Astoria
Chairman: Dr. Ronald L. McFarlan 

Ernst Weber, J. R. Whinnery, R 
Ian and S. W. Herwald.

Sett Room, Wordorf-Astorlu 
Chairman: Philip D. L oersam 
"The Effects of Van Allen

Mono Holl, Now York Coliseum
Chairman: John G. Linvill

Electron Devices for Millimeter-Infrared Gap

Starlight Roof, Waldorf-Astoria
Chairman: Norman M. Abramson 
"Improvement of Two Way Communication by

On the Recognition of ! 
Noise," J. K. Wolf and J

Faraday Hall, New York Coliseum
Chairman: Christopher Buff

A Queuing Problem of Mixed Type Traffic," 
Kurt Ikrath and Horst Ulfers.

Wideband Channel for Emergency Communi
cations." Henry Magnuski.

"Voice Modulated SSB and DSB Peak-to-Averoge

Faraday Hall, New York Coliseum
Chairman: Di Otto H. Schmitt

Otto H. Schmitt .Dr. Herman P. Schwan. Dr. 
Joseph Almasi, Dr Albert H. Schwichtenberg 
Lovelace Clinic and Dr. Jerome B Wiesner.

Morse Hall, New York Coliseum
Chairman: Paul W Crapuchettes
"A Tunable L-Bank Tunnel-Diode Amplifier," H. 

M. Wachowski.
"The Maser Amplifier a, a Practical Microwave 

Component," F. E. Goodwin, J. E K'efer and 
G. E. Moss.

"A Voltage-Tunable Magnetron with a Matrix 
Cathode and Improved R-F Structure," J. W. 
McLaughlin.

A New Method of Mngnetron Tuning and Fre
quency Stabilization," R. M. Salzer and Rey 
nold Steinhoff.

"A Survey of the Elements of Powe' Transmis-

Diagnostic Instrumentation for an Electric Pro 
pulsion Plasma Engine,' L. Aronowitz and A 
Steinberg.
Inherent Errors in Locating Electrical St >rms 
with a Surveillance Satellite," P. A. White
man and D. Fryberger.
Logarithmic Navigation for Precise Guidance 
of Space Vehicles," W. G. Green.

Broadcast and Television Receivers
Astor Gallery Waldorf-Astoria
Choirman: John F. Bell
"A Report on the Midwest Program of Airborne 

Television Instruction," T. F. Jones.
"TV is Feasible for Regular Graduate Courses." 
Prof. Wayne B. Swiff.

"Subminiature Tubes for TV Tuners," T. E. Gaus-

Studies in Magnetic Recording
Serf Room Waldorf-Astoria
Chairman: Dr. S. J. Begun

Analysis of Sine Wave Magnetic Recording, 
Irving Stein.



Studies of Electronic Equipment Complexes." 
F. P. Randazzo and W. J. Stahl.

"On the Reliability of Sequentially Operated 
Networks," G. H. Weiss and M. M. Kleiner- 
man.

A Markovian Model for Predicting the Reli 
ability of an Electronic Circuit from Data an 
Component Drift and Failure," 0. M. Brender 
and M. Tainiter.

Microwave Solid State
Morse Hall, New York Coliseum
Chairman: Harold Seidel
"Recent Advances in Solid State Microwave De 

vices." M. E. Hines, A. Uhlir and R. Damon.
"Microwave Ferrite Stripline Filter and Power 

Limiter,” John Carter, Irving Reingold and R 
A. Moore.

"Ferrite Post Microwave Resonant Structure. 
W. J. Parris and R. A. Moore.

BROWDER J. THOMPSON AWARD

To Eiichi Goto, University of Tokyo, Japan 
For: “an IRE paper combining the best techni
cal contribution and presentation which has 
been written by an author under thirty." His 
winning paper was: "The Parametron, a Digital 
Computing Element which Utilizes Parametric 
Oscillation ” Proceedings of the IRE, Aug 
1959.
"X Band Parametric Amplification— An Infe

grated Approach to the Diode ond Circuit 
Problem." S. M. Ku, R. I. Harrison and S. 
W. Harrison.
Recent Advances in Microwove Mixers," Robert 
Tenenholtz.

WEDNESDAY AFTERNOON 
—MARCH 22

Data Recording and Storage
Starlight Roof, Waldorf-Astoria
Chairman: Otto Kornei
"The Design of □ High Performance I4-Channel 

Magnetic Record/Playback System for Use as 
a Precise Frequency Multiplier,” S. Himmel- 
stein.

"A Unique Variable Time Delay Network with 
Application to Linearizing Magnetic Record 
ing Systems,” R. A. Wainwright.

"Analog Recording on Thermoplastic Film,” W. 
C. Hughes.

"A Harmonic Analysis of Saturation Recording 
in a Magnetic Medium," Bohdan Kostyshyn.

"Design and Operation of a Hgh Speed In 
creased Capacity Magnetic Drum,” R. fi 
Schaffer and 0. W. Gill.

Circuit Theory I
Astor Gallory, Waldorf-Astoria
Chairman: S. J. Mason
"Synthesis of Passive Networks for Networks 

Active at po'1." R. W. Newcomb.
"On the Rate ot Parameter Variation» in Feed

back Systems,” I. M. Horowitz.
"Analysis of Circuits Containing Variable Ca

pacitance Diodes,” D. R. Anderson and B. J. 
Leon.

"A New Gain and Power Concept with Circuits 
Extending the Frequency Spectrum in Tran
sistors into the Microwave Region." R. Zuleeg 
and V. W. Vodicka.

"Noise in Oscillators with General Tank Cir
cuits," Raffaele Esposito and J. A. Mullen.

Advances In Component Design«
Jade Room, Waldorf-Astoria
Chairman: Paul S. Darnell
"General Theory of a Class of UHF Resonators," 

J. L. Ekstrom.
"Materials and Form Factors for Micromodule 

Inductors," G. G. Hauser.
"Micro-Module Reliability Status Report," D T. 

L«vy.
"Application Characteristics of Solid Tantalum 

Capacitors," Raymond Rhodes.
The Design of Bowl Magnets Using the Elec
trolytic Tank," J. C. Wurr.

The Sealed Silver-Cadmium Battery," P. L. 
Howard.

Telemetry
Serf Room, Waldorf-Astoria
Chairman: Robert V. Werner
"The Use of Magnetic Fields in Elimination of 

Re entry Radio Blackout," H. Hodara.
Data Transmission for the NRL Space Surveil
lance System," M. G. Kaufman ond F. X. 
Downey.

A Predetection Recording Telemetry System, 
W. R Johnson and G. N. Johnson.

PCM Telemetry Recording at High Densities." 
G. E. Comstock III.
Globetrotter—An Air Transportable Satellite 
Tracking Station." R. L. Scrafford.

"The Courier Recorder-Reproducers," J. P. Buf
fington and S. L. Wiig.

Communication* Systems—Basic Theory
Faroday Holl, New York Coliseum
Chairman: Prof. Mischa Schwartz

An Orthogonal Coding Technique for Com 
municotions.’' G. A. Franco and G. Lachs.

Analysis of Multiple Tone Clipping,“ C. J. 
Styers.

Control of Over-Moduiation with Multiplexed 
Coherent Or Non Coherent Frequencies,” D.
R. Anderson. S. G. Lutz and J. H. Zeilenga.

Statistics of Hyperbolic Error D tribution in 
Data Transmission," Pierre Mertz, 
An Evaluation of the Effects of Delay Distor
tion in FM Data Transmission R. A. Gibby.

Propagation
Marconi Hall, New York Coliseum
Chairman: Dr. Sidney A. Bowhill
"The Plasmas of Rocket Flight ' W. W. Bal- 

wanz.
"Enhancement of Radar Return. Through Double 

Bounce Circular Polarization, Shelaon Isaac 
son.

"VHF and UHF Signal Characteristics Observed 
on a Long Knife Edge Diffraction Path,” A. 
P Barsis and R. S. kirby.

An Ionospheric Scatter Mode Associated with 
the Earth's Magnetic Field,” Byron Bailin and 
J. L. Heritage.
Wave Propagation in Magneto Ionic Media," 
H. Hodara.

Microwave Measurement«
Mors« Hall, New York Coliseum
Chairman: Dr. Helmut M, Altschuler

A Precision Microwave Phase-Measurement Sys
tem with Sweep Presentation." S. B. Cohn and 
H. G. Altman.

A Precise Method for Measuring the Incremen
tal Phase and Gain Variations of a Traveling 
Wave Tube." A. Zacharias.

"A Transient Analysis of the Traveling-Wave 
Resonator with Application to High-Power 
Microwave Testing " Henry Berger.

"Gas Discharge Noise Sources in Pulsed Op- 
eration.’’ N. J. Kuhn and M. R. Negrete.

"A Sequential Detection System for the Proc
essing of Radar Returns,” A. A. Galvin.

THURSDAY MORNING—MARCH 23
Analog and Hybrid Technique*

Starlight Roof, Waldorf-Astoria
Choirman: W. W. Seifert
"A Simulator for the Evaluation of Electro

magnetic Systems." L. G. Fischer. Gabriel 
Frenkel and F. 5. Barbeck.

"Theory and Practice of Hall Effect Multipliers," 
G. S. Glinski and J. P. Londott.

"A Tunnel-Diode Function Generator," Philip 
Spiegel.

"Stabilized Synchro to Digital Converter," Mar
vin Masel and David Blauvelt.

"Real-Time Analog-Digital Computation," M. E. 
Connelly.

"Obtaining the Frequency Response of Physical 
Systems by Analog Computer Technigues," G. 
W. Ogar.

Circuit Theory II
Astor Galler, Waldorf-Astoria
Chairman: C. A. Desoer
"The Central Limit Theorem in Circuit Theory." 

A. Papoulis.
"The Tchebysheff Approximation of a Prescribed 

impulse Response with RC Network Realize 
tion,' D. T. Tang.

Synthesis of an Arbitrary Bank of Filters by 
Means of a Time—Variable Network," El- 
Brookner.

Synthesis of Input and Output Networks for a 
Resonant Transfer Gate," G. B. Thomas. Jr. 

A Limit Theorem Passive Reactance Two 
Ports with Constraints," H. G. Baerwald.

Ultrasonics Engineering I
Jade Room, Waldorf-Astoria
Chairman: Dr. Rudolph Bechmann

The Ultrasonically Coupled Oscillator," Yujiro 
Yamamoto.

The Bandwidth Insertion Loss and Reflection 
Coefficient of Ultrasonic Delay Lines for Back 
mg Materials and Finite Thickness Bonds," W. 
F. Konig, L. B. Lambert and D. L. Schilling. 

Techniques for the Determination of Ultrasonic 
Attenuation in Fused Silica." R. F. Weeks. 
Depletion Layer Ultrasonic Transducer—A New 
High Frequency Transducer." D. L. White. 
Ultrasonic Instrumentation for Research on 
Bats " J. J. G. McCue.

Radar
Sort Room, Waldorf-Astoria
Chairman: Salvatore E. Petrillo
"The Exploration of a Given Volume with a 

High Accuracy Radar: Considerations of 
Power, Data Rate and Accuracy," P. R. Dax.

Correlation Radar Using Pseudo-Random Modu 
lotion," W. Fishbein and O. E. Rittenbach. 

"Single Pulse AFC System," J. G. Isabeau.
An Experimental Laser Radar," D. A. Budden 
hagen, B. A. Lengyel. F. J. McClung, Jr. ana 
G. F. Smith.
Application of Molded Wiring Boards to Low 
Quantity Production," J. C. Gioia.

Space Communications Systems at the 
Future

Empire Room, Waldorf-Astoria
Chairman: Prof. Walter Lyons 
"Decision Feedback Under Adverse Noise Con

ditions." H. A. Lindgren.
"A Solid State Crystal Controlled FM Trans

mitter for 150 m/c Band," R H. Taplin. 
Pseudoredundancy in Communication Systems." 
R. N. Close, M. Schwartz. M. Chomet, H. 
Keen and L. Fogel.

The Courier Communications Satellite Electrical 
Design," J. M. Rosenberg, J. T. Nawrocki and 
H. A. Kelley.

"The Dwindling High Frequency Spectrum," 
George Jacobs and E. T. Martin.

"The First Commercial Comprehensive Micro
wave and Tropospheric Communication Sys
tem in South America," F. B. Woodworth.

HARRY DIAMOND AWARD

To: Helmut L. Btueckmjnn U. S Army Signal 
Research and Development Labs., Fort Mon
mouth, N. J. For: “outstanding contributions 
to the theory and technology of antennas.’*

Human Factors in Electronics
Faraday Hall, New York Coliseum
Chairman: Alexander E. Javitz
"Radar Target Identification by Aural Display," 

R. W. Pew ond J. I. Elkind.
"Acoustic Iso-Preference Contours and TPU’s," 

W. A. Munson and J. E. Karlin.
"A Judgmental Method fo Voice Communico 

tion System Evaluation." W. R. Roberts.
"The Application of Feedback Techniques to the 

Measurement of Maximum Human Operator 
Bandwidth in Closed Loop Control," J. S.
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MORRIS N. LIEBMANN AWARD
Short Term Frequency Staoility Meaiurement,

C. Griffith and R

L. ioyell.outer,
Marshall.

cal Systems,' Mann.

J. Schultz.Nutting and

P Sarrafian

'Some Techniques for the Analysis and Synthesis
of Ñonstationary Networks,

Problems.

Hernan

E. Auger and R. G. Gold
Transducer

Magnetometf

♦eristics in the VHF-UHF Range,

Thurston

ELECTRONIC INDUSTRIES March 1941

High Gain 
Caldecott,

Robert J. 
Antenna

Ulmer. 
Communications

To Leo Esaki, consultant at I6M For “im 
portant contributions to the theory and tech 
nolog, of solid state devices, particularly as 
embodied in the tunnel diode

Planar Ar 
D. Banta.

Chairman: S 
"Time-Varying 

A. Zadeh. 
Analysis of 
Kinariwala

Marconi Hall, New York

J. W. Eberle ond T. G. Home. 
Far Field Properties of Wide B ind 
rays with Nonlinear Processing " E

Flight Deck

Majority Gate Logic for Improved Digital Rs

A New Method for Automatic Measurement 
and Display of Amplitude/Frequency Charac-

Symposium on Time-Varying
Astor Gallery, Waldorf-Astoria

Electrically Small 
. Schildknecht.

of the Correction Proc 
of a Parallel Digital Com

'Precision Measurement System for large An 
tennas," W. C. Espenlaub.

i Magnetic 
Sahba.

H. D. Tanzmon. 
Analysis of Drifts 
R. H. Okada.

An Implementation 
ess in the Manner

Darlington 
Networks—Past and

bile Service," P T. Myers. 
'Splitting the 450 MC Channels

AdvancM in lastrumcafatlou 
Technique* and Systems

liability,' Gerry Buzzell. William 
Reuben Wasserman.

"Tunnel Diode Threshold Logic," G.

Chairman Dr.
A Monopulse 
Optimization 
Modes," P. W

ond Their Use in Communications 
T. Kailath.

'Hysteresis Curve Tracer for 
Films," T. F. Bryzinski and D

Morse Hall, New York Coliseum 
Chairman: Or P. S. Christoldi 
"A Ferrite Piezomagnetic Stress

E. Land. 
"Me‘aslable Helium Sensitive

"Calibration of Eiec’romagnet>c Flowmete-s 
W. D. Jackson.

"Calibration of a UHF O Meter," C. G. Go-ss. 
A frequency Standard of Exceptional Spectral 
Purity and Long Term S*abilitv.‘ Leona-d Cut

Ultrasonics Enginourlng 
Jade Room, Waldorf-Astoria 
Chairman: Robert L. Rod 
"Automatic Ultrasonic Examination of

Digital Computer Techniques
Starlight Reef Waldorf-Astoria
Chairman: L. W. VonTersch

On a Random Walk Related to a Nonlinear 
Learning Model," Laveen Kanai.

A Systematic Method for Computer Simplifica 
♦io- of Logic Diagrams," F. A. Rocket.

"Design of Computer Circuits Using Linear Pro 
gramming Techniques." G. H. Goldstick 

"Systematcally Introduced Redundancy in Logi

and F. R. Ore.
Helical Top-Loadini
Monopole Antennas,

'Freguency Scanning Antennas," Akira Ishimaru 
and Hang Sheng Tu. n
A Critical Study of Linear Arrays with Equal 
Side Lobes." M. T. Ma '-nd D. K. Cheng.
Maintaining Fixed Phase Differences Between 
Microwave Signals Generated at Remote 
Sites " S. 8. Boor and R. J. Wohlers.

Coliseum
Adams
Having Independent 

Sum and Cifference 
and P. A. Loth.

Calculat on of Rad'ation Patterns from Aper
tures with Arb t-ary Field Distributions by the 
Fourier Integral Method." J S Hollis and R 
E. Moseley.

The design of Log Periodic P pole Antennas," 
R. L. Carrel.

Antennas
Marconi Hall, New York Coliseum 
Chairman: Delmer C. Ports

Optimizing the Performance of 'very

Vehicular Communication«
Faraday Hall, New York Coliseum
Chairman: Donald S. Dewire
"Tone Signaling Increase, Mobile Radio Ef 

fkiency, T. G. Humphreys, Jr.
A New Approach To Transistor rat:on of Mo 
bile Radiotelephone Equipment," I. Teose.

A 150 MC Personql Radio Sig» Jing System,” 
Doren Mitchell and Kenneth Van Wynen.

"15 kc Split Channel for the ISO Mc Land Mo

Application of Theory f Elastic Waves in 
Plates to the Design vf Ultrasonic Dispersive 
Delay Lines," T • Meeker.

'Transmission Characteristics of Longitudinal
Mode, Strip Delay Lines Having Asymmetri- 
ca'ly Tapered Widths " A. H. Meitzler.

Discussion of Time De av in Reference to Elec 
trical Waves" E. H. Young, Jr.
* Review of So me Russian Papers in Ultrasonics

Military Elcctraulc«
Sort Room. Waldorf-Astoria
Chairman: R. L. Clark 
"The Photo«can Reconnaissance System, • H

McMann, Jr.
Micromodules in Avionic,—Applicable Practi 
cal," G. Sievers.

A Static Electronic Frequency Changer " D

"Improved ____ __ _ _
tern," T. H. Yaffe. 

A Missile-Borne Sun Position Indicator

Advance« In Instrument Calibration 
and Precision

Morse Hall, New York Coliseum
Chairman: Harvey W. Lance

WALDORF-ASTORIA HOTEL HEW YORK COLISEUM
Starlight Roof Aster Gallery Jede Roon Sert Room Empire Roon Greed Ballroom Fareday Hail Marconi Hall Maree Hall

MONDAY. MARCH 20 
2 30—5:00 p.m.

SESSION 1 
Discrete «d 
Adaptive 
Control Sy »tew»«

SECTION 2 
Reactor In
strumentation

SESSO» 3 
Engineering 
Writing and

SESSION 4 
Radio 
Frequency 
Interforeoce

SESSION 5 
Eegieeerifkg 
Maeegenwat

SESSION 6 
Prod oct Engi* 
Bearing and 
Prtxluniou

SESSION 7 
Advances in 
Nsvigatioa and 
Flight Safety 
SyMtwt

SESSION a
Electron Devtres

TUESDAY, MARCH 21 
10 00 a. ..-1230 p.m

SESSION 9 
Control Theory 
and Practice

SF3MT1A 10
Nuclear In
ai,w rotei las

SESSION 11
Broadcasting

SESSION 12 
Electro* 
acoustics

SESSION 13 • 
Engineering 
Management

SESSION 14
Medical 
Electronics

SESSION 15 
Thia World and 
the Adjacent 
One

SESSION 16 
Broadening 
Device 
HoriBDUB

TUESDAY, MARCH 21 
230—5:00 p.m.

SESSION 17
Coding Theory

SESSION 18 
Indoetrial 
Electronics 
Applications

SESSION 19 
Broadcasting

SESSION 20 
Studies in 
Magneti* 
Recording

SESSION 21 
The Changing 
Role of Uu>- 
Medn il Elec
tronica ha Science 
and Technology

aunoai 22 
Implementation 
ot Reliability 
Predictions

SESSION 23 
Micro wave 
Devices

TUESDAY, MARCH 21 
8:00-10:30 pm.

SESSION 24 
Panel. New 
Energy Snorevn

WEDNESDAY. MARCH 22 
li>« a.m.-12:30 p.m

SESSION 25 
Detection 
Theory and 
Signal Analysis

SESSION 26 
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Companies At The Show
An alphabetical listing of IRE exhibitors and their booth numbers.

ACF Industries Inc., 1224 
Ace Electronics Assoc., 1912-14 
Acoustica Assoc. Inc., 4129 
ADC Incorporated, 1423 
AMP Incorporated, 2527-31 
A. P. M Corp., 1229 
Ace Eng'g A Machine Co., 3928-30 

3413-17
Ad-Yu Electronics Lab., 3909 
Aeroprojects Inc., 4235 
Aetna Electronics Corp., 3004 
Affiliated Mrs., Inc., 4131 
Agastat Timing Instruments Div., 

Ainslie Corp., 1819
Airborne Instruments Lab.. 3314-18.

3413-17
Aircom, Inc., 1121
Alrflyte Electronics Co., 1205 
Air-Marine Motors, Inc., 2401 
Airpax Electronics Inc., 2304-08 
Aladdin Industries, Inc., 1918 
Alden Elect. * Impulse Recording, 

1411
Alden Products Co., 1413-15
Alfai Paper A Eng g Co., 1409 
Alford Mfg. Co., 1718-20
Alfred Electronics, 3934 
All Products Co.. 2835 
Allegheny Electronic Chemicals Co.,

Allen-Bradley Co., 2211-11 
Alpha Metals, Inc , 4328 
Alpha Wire Corp., 4103 
Amco Engineering Co., 4501-03 
American Aluminum Co., 4014 
Allied Control Co.. 2905-07 
American Bosch Arma Corp., 3921- 

23
American Electrical Hector Co., 4033
American 
American 
American 
American 
American 
American 
American 

»21-»

Electronic Labs, 305) 
Electronics. Inc., 1327 
Lava Corp., 4401
Molded Products Co.. 4233
Sealants Co., 4521 
Silver Co.. 4220-30 
Television A Radio Co.,

Amperes Electronic Corp., 2S22-24 
Amphenol-Borg Electronics Corp., 

2402-08, 2501-07
Anchor Metal Co., Inc., 4042 
Andrew Corp., 1502-04
Arthur Ansley Mfg. Co., 1320
Antenna 4 Radome Research As

soc., MI2
ANTLAB Inc., 3233-35
Applied Research, Inc., 1903 
The Arnold Eng'g Co., 2314-20 
Artos Eng'g Co., 4108
Assembly Products, Inc., 3914-18
Associated American Winding Ma

chinery, Inc., 4224 24
Associated Testing Labs., 3931-33
Astron Corp., 2402
Audio Devices, Inc., 2521
Augat Bros., Inc., 1227
Automatic 

1900-10 
Automatic 
Automatic 

1432

Electric Sale« Corp,

Mfg. Div., 1103-04 
Metal Products Corp.,

Autotronics Inc., Illi
Avco Corp., Research A Adv. De

velopment Div., 3114
Avco Corp., Crosley Div., 3932 
Avnet Electronics Corp., 1112 
Axel Electronics, Inc, 1221

B I F. Instruments, Inc., 3122 
Babcock Relays Inc., M-15 
Baird-Atomic, tnc.. 3214-18 
Ba I co Research Laos., 2431 
Ballentine Lab«., 3401-03 
Barber-Colman Co., 2242-44 
Barnes Eng'g. Co., 3034 
Barnstead Still 4 Sterilizer Co.. 452» 
Barry Controls Inc., ISM 
Beattis-Colman, Inc., M22 
Beckman Instruments. Inc., Berkeley

Div., 3414-18
Beckman Instruments, Inc., Hellpot 

Div. 1201-03

Behlman Eng'g Co., 2803 
Belden Mfg. Co.. 4114-18 
Belling A Lee Ltd.. 2110 
The Ercona Corp, 2110 
The Bendls Corp., 2222-32, 2329-31 
M. C. Jones Electronics Co., 2331 
Bergen Labs. Inc., 2804 
James 6. Biddle Co., 3105 
Bird Electronic Corp., 32-17-19 
Birnbach Radio Co., 4414 
Bliley Electric Co., 1318 
Blue M Electric Co., 3008 
Bodner Products Corp., 4104 
Boesch Mfg. Co., Inc., 4300 
Bogart Mfg. Corp., 2312 
Bogue Electric Mfg Co., 2115-2117 
Bomac Labs., 2710-12 
Booton Electronics Corp-. 3114-14 
Boonton Radio Corp., 3101-02 
Pesco Products Div., Borg-Warner

Corp. M-20
Boston Insulated Wire * Cable Co . 

4017
Bourns, Inc., 1814-18
Bowmar Instrument Corp., 1722
Bradley Semiconductor Corp 2922 
W. H. Brady Co.. 4101-02 
William Brand-Res Div., 4308 
Branson Corp.. 24)4
H. Braun Tool * Instrument Co., 

Inc., 4208
The Bristol Co.. 1322
British Industries Corp., 3404-08
British Radio Electronics Ltd.. 1822 
Buchanan Electronical Prods. Corp , 

2341
Buckbee Mears Co., 4422
Budd-Stanley Co., 1810 
Bulova Watch Co., 1821-23 
Burgess Battery Co., 2709 
Burlingame Associates, 3814-14 
Burndy Corp., 1735-37 
Burnell A Co., Inc., 2909-10 
Burr-Brown Research Corp., 3052 
Burroughs Corp., 1211-15 
Bussmann Mfg. Div , 2740

CBS Electronics, 1401-03 
CBS Labs., 3045
C I K Components Inc., 1429
CTS Corp., 1400
C W S Waveguide Corp., 1311-13 
Cable Designs, Inc., 4013
California Technical Industries, 3108 

10
Camblock Corp., 2004
Cambridge Thermionic Corp., 2219 
Cannon Electric Co., 2727-31 
The Capitol Machine Co.. 2532 
The Carborundum Co., 2930-31 
Carter Parts Co., 2109
Century Electronics * Instruments, 

Inc., 3412-14
Ceranaseal Inc., 1724
Chassis-Trak, Inc., 4001
Chicago Dynamic Industries, Preci

sion Products Div., 1925
Chicago Standard Transformer 

Corp., 1214
Christie Electric Corp., 2911 
Cinch Mfg. Corp.. 2535-34 
Circo Ultrasonic Corp., 4007 
C. P. Clare 1 Co.. 2218-20 
Brush Instruments Div. Clevlto Corp..

2414-24
Clevlto Corp., 2414-24
Sigmund Cohn Corp., 4322-24 
Coil Winding Equip. Co., 4424
Collins Electronics Mfg. Corp., 1204 
Collins Radio Co., 3302-00 
Columbia Technical Corp., 1329 
Columbus Electric Mfg. Co., 1122 
Columbus Electronics Corp , 2935 
Cornar Electric Co., 2927 
Communications Accessories Co., 

2809
Computer Control Co., 3905-07 
Computer-Measurements Corp., 3224- 

28
Computer Systems, Inc., 3835-37 
Condensar Products Co., 1333 
Consolidated Avionics Corp., 1114 
The Consolidated Mining * Smelting 

Co. of Canada Ltd.. 4507

Consolidated Resistance Co of 
America, 1109

The Constanta Co. of Canada Ltd., 
1107

Continental Connector Corp 2307- 
09

Control Electronics Co., 1911
Control Switch Div., Controls Co. of

America, lñl-31
Cook Electric Co., 3054
Coors Porcelain Co., 2132 
Cornell-Dubilier Electronics Div. 

2721-23
Corning Glass Works, 2427-33
Crosby-Teletronics Corp , 3415-17
Crucible Steel Co. of America, 1417
Cubic Corp. 3123
James Cunningham Son A Co., 2237
Curtis Development A Mfg. Co., 2315 
Curtiss-Wright Corp , 1521-23 

0 8 R Ltd . M-24
Doge Electric Co., 24)5 
Dale Electronics, Inc., 2234-34 
Dates Corp. 3935
The Daven Company. 2717-19 
Daystrom, Inc., Weston Instrument

Div., 1700-10-1809
Daystrom Transicoll, 1005 
Daystrom, Inc., 1007 
Daystrom Pacific, 1704-04 
DeJur-Amsco Corp., 2307-09 
Del Electronics Corp.. 1919 
Delta Coils, Inc., 1922 
Deitime, Inc., 1725 
Deluxe Coils, Inc., 2933 
DeMornay-Sionardi, 3222-24
Dempa Shinbun, Inc., 1923
Japan Electric Industry, Dempa 

Shinbun, Inc., 1923
Design Tool Co., 4112
The Deutsch Company, 1425 
Di/An Controls, Inc., 3014 
Oialight Corp., 2829-31
Diehl Mfg. Co.. 1913-15
Diamonite Products Mfg. Co.. 4105 
Digital Equipment Corp., 3840 
Douglas Microwave Co., 2241-43 
Dow Corning Corp., 4310-12 
Drake Manufacturing Co., 2713 
Wilbur B. Driver Co , 4203-05 
Driver-Harris Co.. 4417-19
Allen B Du Mont Lobs., 3501-07
E. I. du Pont de Nemours A Co., 

4319-21-29-31
Dymec, 3019-20
Dynacor Inc., 4047
Dynacor Inc., 4047
Dyna-Emplre, Inc., 1714
Dynamics Corp, of America, 1202- 

1301-09
Dynatron Electronics Corp , 3014 
Dytronics Co., 3003

EH Research Labs., 3025
E M. I. Cossar Electronics Ltd , 

3807
ESC Corp., 2915
Eastern Industries, Inc., 2133-34
Ebauches 5. A., 3027
Freeport Engineering Co., 3027
ECCO Electronic Components Corp . 

M-18
Edgerton Germeshausen A Grier, 

Inc., 3244
Thomas A. Edison Industries, 2742-44
Eltel-McCullough, Inc., 2410-2412 
Elco Corp., 1420-22
Electra Mfg. Co., 2834-34
Electralab Printed Electronics Corp., 

2130
The Electric Hotpack Co., 3844 48
Electrical Industries, 2524-28
Electro Devices Inc., 4107
Electro Instruments, Inc., 3912-14
Electro-Mee Div., 2214
Electro Mechanical Instrument Co., 

1231
The Electro Motive Mfg. Co., 2833
Electro-Pulse, Inc., 3709
Electro Scientific Industries, Inc., 

1028-30
Electro Tec Corp., 1420
Electro Voice, Inc., 1510

Electronic 
Electronic 
Electronic 
Electronic 
Electronic

29
Electronic 
Electronic

Associates, Inc., 3712-18 
Industries, 4202 
Instrument Co., 350» 
Measurements Corp., 3914 
Measurements Co., 2227-

Mechonlcs, Inc., 4201 
Research Assoc., 2830-32

Technicraft Div. Electronic Specialty 
Co.. 1210

Electronic Tube Corp., 3112-13 
Advance Relays Div.. 2233
EMCOR Ingersoll Products Div., 

Borg-Warner Corp.. 4225-29
Emerson A Cuming, Inc., 3823 
Empire Devices Products Corp., 38(0

20
Engelhard Industries, Inc., 4404-14 
Engineered Electronics Co., 1110 
Epco Products, Inc., 2239
Epsco Incorporated, 1214 1 3915
The Ericsson Corp., 23)9
State Labs., Inc., 2339 
Erie Register Corp., 3210-12 
Eubanks Eng'g Co., 4034 
Eugene E»grg Co., 452S

Fairchild Camera 
Corp., 2701-07

Instrument

Fairchild Semiconductor Corp., 
2701-07

Falstrom Co.. 4315-17
Fansteel Metallurgical Corp., 4021- 

12
Faradyne Electronics Corp., 2937 
FXR Inc., 3410-14
Federal Pacific Electric Co., 2725
Federal Tool Eng'g Co., 4428
Fenwal Electronics lnc„ 1204
Ferris Instrument Co., 3801
Ferroicube Corp, of America, 2530
Filmohm Corp., 1804
Filtors Inc., 2808
Filtran Co., Inc., 1812-14
John Fluke Mfg. Co.. 3237 
Foto-Video Electronics, Inc., 3013 
Franklin Electronics Inc., 3838 
Freed Transformer Co., Inc., 2509-11
Frequency Standards, Inc., 3844 
Furane Plastics, Inc., 4050

G. C. Electronics Co.. 2337
G-L Electronics Co., 1914
G-M Laboratories, Inc., 2105 
Gabriel Electronics Div., 2435-37 
The Gamewell Company, 2837 
Gardner-Denver Co., 4524-24
Garlock Inc., 2814-14
The Garrett Corp., 3841 
Gates Radio Co., 3408-10 
Ozalid Div., 4104
General Chemical Div., Allied 

Chemical Corp., 4305
General Computers, Inc., 3937
General Dynamics Corp., 3011
General Electric Co., Exhibit Op

eration. 2904-32
General Electric Co., Laminated 

Products Dept., 2914
General Electric Co., Semiconduc

tor Products Dept., 2904-04
General Electric Co., Receiving 

Tube Dept., 2904-08
General Electric Co., Power Tube 

Dept., 2912-14
General Electric Co. Large Lamp 

Dept., 2914
General Electric Co., Heavy Mili

tary Electronics Dept., 2920-24
General Electric Co., Magnetic

Materials Section, 2920
General Electric Co , M S V D ,

2920
General Instrument Corp., 1103-04
G. I. Semiconductor Div., 1103-04
General Magnetic Corp., 1904 
General Mills. Inc., 3830-32 
Delco Radio Div., 1325
New Departure, Div. of General

Motor« Corp., 2121
GPL Div., General Precision, 

1505
Link Div., General Precision, 

1507
Koarfott Div., 1509-11

Inc..

Inc .
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Exhibitors Landis * Gyr, Inc.

and Booths

General Resistane«, Inc
GeneralFalcon

»0?

Pump
Gould-National

International

International

4025

4512

2*42
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4024 
Research

3702-06 
, 4210-12

Laborator 
Lambda I

3026 
Thermody

Corp., 23I7-I8 
30I2

2801 
Metal Products Co.

Donald P. 
Motorola 

1117-1«

terles, 1120 
Grant Pulley

4404 
GrayhilL Inc 
Great Eastern

2313 
Machine

2310 
1310-16 
Hardware

1625 
1414 

1410-12

ic., 3225-27 
3613 

1313-23
.. 1627

for Electronics 3313-21

Semiconductor Products

3223 
A McGraw-Edison

Gudebrod Bros. Silk Co. 
The Gudeman Co., 2826 
Guidance Controls Corp

PC A Electronics, 1335 
PRD Electronics. 3602-06 
Packard-Bell Electronics Corp 3311

General Radio Co 3201-08

International 
Works. 4213 

Internarono*

Offner Electronics, 3051 
Ohmite Electronics. 2333-35 
Optical Coating Lab., 4037 
Optimized Devices, 3060 
Orth Filtor Corp., 1626 
Oryx Company, 4103
Fields & Simon Sales Co , 4103 
John Oster Mfg. Co., 1330-32

Corp., 3808-12 
International Eastern Co 
International Electronic

Corp., 1522-3018 
International Instruments

Into Electronic Products, 4054 
Instron Eng'g Corp., 3043 
Instrument Specialties Co., 4313 
Instruments for Industry, 1424 
International Business Machines

Illinois Condenser Co . 
Indiana General Corp., I 
Industrial Electronic

Corp., 2313
Industrial Instruments ln< 
Industrial Test Equip. Co. 
Industrial Timer Corp., I 
Industro Transistor Corp

McMillan Lab 
Measurements, 

Div.. 3502-04

4115
Green Instrument Cc 4332 
Greibach Instruments Corp., 3828 
Gremar Mfg. Co., 2811
Gries Reproducer Corp., 4030 
Guardian Electric Mfg. Co., 2502-04

NRC Equipment Corp. 4425-27 
The Nardo Microwave Corp. 3801

Hoover Electronics Co 3845
Hoyt Electrical Instrument Works

M-13
Hudson Tool A Die Co., 4403-11
Huggins Lab., Inc., 2325-26
Hughes Aircraft Co., 1811-17
Hull Corp.. 4114
Hysol Corp., 4232

3044
, 4242 

Co., 4026-27 
3310-12

». 2112

MB Electronics, 3107-03 
MM Enclosures, 4011 
Machlett Labs., 2608-03 
MacLeod & Hanopol, 3713 
Magnecraft Electric Co.. 2525 
The Siegler Corp.. 1423-31 
Magnetics, Inc., 2437 A 33

HPL Manufacturing Co 
Halliburton, Inc., 4508-10 
Hardwick, Hindle, Inc., 1

Corp., 2510-20-2615-25
Isotronics, 1217-13

The Kanfhal Corp , 4222 
Kay Electric Co. 3512-18 
Keithley Instruments, 3320 
Kemtron Electron Products, 2828 
D. S. Kennedy k Co 2<23 
Kepco, Inr 2636-38 
Kester Solder Co., 4221 
Walter Kidde 6 Co., 1326 
Kings Electronics Co., 2221-23 
Kingsley Machine Co., 4236 
Kinney Vacuum Div., 4303-11 
Kin Tel. 3607-11 
Mathias Klein A Sons 4421 
Knapic Electro-Physics, 4531 
Knight Electronics Corp , 3831-33 
The James Knights Co., 2706 
The Korfund Co., 1324 
Krangel Mfg. Co., 4231 
Krohn-Hite Corp., 3708-10 
Kulka Electric Corp., 2300 
Kupfrian Mfg. Corp., 4318 
Kurman Electric Co.. 2135

The National Cash Register Co 
1828

National Cc., 1405-14-3506-08 
National Semiconductor Corp., 2001 
Navigation Computer Corp 3232 
New Hermes Engraving Machine

Corp., 4124
Non-Linear Systems, 3041-42 
Norrich Plastici Corp., 4046 
North American Electronics, 2003 
North Atlantic Industries, 3333 
North Electric Co., 2*25 
North Hills Electronics. 3022 
Northeast Scientific Corp., 2*M 
Northeastern Eng'g 1221 
Northern Radio Co., 3510

Littlefuse, Inc 2323
Little Falls Alloys, 4015
Litton Industries 1610-18-1703-17
Lo-d Mfg. Co.. 2838-40
Lumatron Electronics. 3053

Harrison Labs., 1825 
The Hart Mfg. Co., 1637 
Harvey-Wells Electronics. 3240 
Hastings-Raydist, Inc., 330* 
The A. W. Haydon Co.. 1512-14 
C. I. Hayes. Inc., 4533
Haydon Switch, Inc., 1524 
Heath Company, 1702 A 1801-03 
Heinemann Electric Co., 2841-43 
Hermes Electronic Co., 3038-33 
Hermetic Seal Corp., 1621 
Hewlett-Packard Co., 3205-15 
Hexacon Electric Co., 4002 
The Hickok Electrical Instrument

Co., 3616-18
Hi-G Inc., 2812
Hill Electronics Inc., 1820 
Hitemp Wires. Inc., 4215 
Hoffman Electronics Corp 1628 32

Adolpf Meller Co.. 4040 
Menlo Park Eng'g, 3843 
Mepco, Inc., 2802-04 
Merck A Co.. 4513 
Methode Mfg. Corp M-4 
Micamold Electronics Mfg Corp.. 

1103-06
Micro Gee Products, 3842 
Microdot, 2101-03
Microtran Co., 2311
Microwave Assoc., 2302-04
Microwave Development Labs 2407 
Microwave Electronic Tube Co., 2002 
Mid-Eastern Electronics, 3003 
James Millen Mfg Co 2515 
Milllvac Instruments, 3601 
Minneapolis - Honeywell Regulator 

Co.. 2202-14

Pacific Semiconductors, 2342-44 
Page Communications Engineers

332T
Panoramic Radio Products. 3402-04
Par-Metal Products Corp., 4302-04
Parker-Hannifin Corp., 4243
Parker Seal Co.. 4243
Penn Eng'g I Mfg. Corp 4513
Penta Labs.. 2736
Perfection Mica Co., 4110
Vernistat Div., Perkin-Elmer Corp 

2810
Perkin Eng'g Corp., 1416-18
Phaostron Instrument A Electronic

Co., 1428-30
Phelps Dodge Copper Produci» 

Corp., 4028-23

The Martin Co., 3322-24
Messa Labs., Div. Cohu Electronics. 

3603-05
Master Specialties Co., M-17 
Maurey Instrument Corp., 1613 
The W L. Maxon Corp 1208-10 
McCoy Electronics Co.. 2215 
McDowell Electronid, 4130 
McLean Eng'g Labs., 1624

Magnetii Metals Co., 
Radio Materials Co 
P R Mallory A Co., 
Manson Labs., 3241 
Marconi Instruments. 
Markem Machine Co.

Gorham Electronics, 2632 
Gorman Machine Corp., 4018 
Nicad ' " “ -

J-B-T Instruments Inc., 2734
JFD Electronics Corp., 1622
James Electronics, Inc.. 2100
Jennings Radio Mfg. Corp., 1802-04
Jerrold Electronics Corp. 3304-06
Jonathan Mfg. Co 4502
Julie Research Labs., 32*8

Magnetic Products 
Minnesota Minning 
Minnesota Minning

Mincom Civ.. 3336
Mitronics Inc.. 1302 
Molectronid Corp. 
Molecu-Wir« Corp., 
Monsanto Chemical 
F L. Moseley Co., i

namics Corp., 3037 
General Time Corp., 1726 
General Transistor Corp., 1101-02 
The Geotechnical Corp., 3233 
Gertsch Products, Inc., 3715-17 
Glasteal Products Co.. 1513 
Glass-Tife Industries, 1305 
Globe Industries, 2827 
GOE Engineering Co., 4053 
John Gombos Co., 2818-20 
Good-All Electric Mfg. Co., 1320 
Gordos Corp., 1123 
W. L. Gore A Assoc., 4121

LaPointe Industries, 2113
Larson Instrument Co., 3121
Lavoie Labs., 3815-17
Leach A Gamer Co., 4051
Leesona Corp., 4323-25
LEL Inc., 2106-08
Lepel High Frequency Labs 4213
Llbrascope Div . 1501-03
Licon Div., Illinois Tool Works 1506

Mucon Corp., 2807
Muirhead Instruments, 3230
Muirhead A Co., Ltd., 3230
Murata Mfg Co. Ltd., 2008 
Mycalex Corp, of America, 2517-13

1
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Philemon Labi , 3111
Philco Corp., 1302-08
Phillip* Control Corp., 2340
Photocircuit: Corp., 2201-03
PIC Dalian Corp., 1517
Pickard • Burnì, Inc., 3063
Pitometer Log Corp., 3023
Pittman Electrical Developments

Co.. M-21
Plastic Capacitors, 2738
Plarioid Corp., 4121
Polarad Electronics Corp., 3301-07
Polyphase Instrument Co., 2034
Popper * Sons, 4125
Potter A Brumfield, 2702-04
Potter Instrument Co., 3405-07
Power Designi, 2102
Power Sources, 1714
Precise Electronic* A Development

Corp., 3106
Precision Apparatus Co., 1515
Precision Instrument Co.. 3035
Precision Scientific Co., 3824 
Premier Metal Producti Co., 4204-06
Price Electric Corp., 2404
Probescope Co., 3234
The Pyle-National Co., 1427
Pyramid Electric Co.. 1212
Pyrfiim Resistor Co., 2104

Quan-Tech Labs., 3034

REF Mfg. Corp.. 4327
RS Electronic* Corp., 2338
Radar Measurements Corp., 3005
Radio Corporation of America, 

1602-08-1701-07
Radio Eng'g Labs., 1301-03
Radio Frequency Labs., 3115-14
Radio Receptor Co., 1103-06
Radiation Inc., 3001-02
Rawson Electrical Instr. Co., 3311
Raycham Corp., 4504
Raytheon Company, 4045
Reevei-Hoffman Div Dynamic!

Corp, of America, 1304
Raevei Instrument Corp., 1202-1305- 

07
Raevas Soundcraft Corp., 1331
Renbrandt, Inc., M-6
Raon Resistor Corp., 1115
Republic Aviation Corp.. 3010
Rhaem Semiconductor Corp., 2434- 

38
Rixon Electronics. 304*
Robinson Technical Products. 2504-08
Rogan Brothers, 4133
Rosan, inc., 4016
Rotating Components, 1234
Rotron Mfg. Co.. 2822-24
Rowan Controller Co.. 2131
Rutherford Electronics Co 3317

Rye Sound Corp 2424

Sage Electronic! Corp., 2235
Sage Lab:., 1225
Sanborn Co., 3701-05 
Sanden Auociater 1723
San Diogo Scientific Corp., 3021 
Son Fernando Electric Mfg. Co., 

2523
Micromach Mfg. Corp., 4038 
Sangamo Electric Co., 2205-07 
Sarke: Tanion, 1730
Schütter Microwave Corp., 1728 
Sclentific-Atlanta, 3426
Sealectro Corp., 2414
Seeon Metal: Corp., 4052 
Security Device: Lab., M-22 
Sensitive Research Instrument Corp., 

3404-11
Servo Corp, of America 3707 
Servomechanism:, Inc., 2715 
ShallcroM Mfg. Co., 2634 
Shepherd Indurirle:, 1430 
Shielding, Inc., 3061-42
Shocklay Transistor, 2118 
The Sibley Co , IIOS
F. W Sickles Co., 1103-04 
Sierra Electronic Corp., 3031-32
Sierra Research Corp., 3024 
Sigma Instruments, 2628-30 
Silicon Transistor Corp., 1326 
Simbarkoff Sales Co., 1206 
Simpson Electric Co. 2321-25 
Sinclair Radio Labs. Ltd., 1337 
Singer-Bridgeport, Div. of Singer

Mfg. Co.
Skydyne, Inc., 4514-15 
Slip Ring Co. of Americo, M-5 
Herman H. Smith, Inc., 2225 
Sola Electric Co., 2815-14 
Solid State Products. 1420 
Sonotone Corp., 1401 
Sony Corp., 1732
Sony Corp, of America. 1732 
Sorensen A Co., 2604-06
Southern Electronics Corp.. 2217 
South Chester Corp., 4407 
Spaulding Fibre Co.. 4216-17 
Specific Products. 3408 
Spectrol Electronics Corp.. 1407-04 
Sperry Gyroscope Co., 2733-34 
Sprague Electric Co.. 2416-24 
Standard Electrical Products Co, 

2741-43
Standard Pressed Steel Co.. 45)8 30 
Land Air, Inc., 1600
Starling Precision Corp., 1426 
Stevens-Arnold, 2434
Georga Stavens Mfg. Co., 4218-20 
Stevens Mfg. Co., 2327 
Stewart Stamping Co., 403* 
Harman H. Sticht Co.

Edwin 8 Stimpson Co.. 4008 
F. J Stokes Corp., 4418
Strand Labs., 3007
The Superior Electric Co 2722-32 
Swiss Jewel Co., 40)4
Switchcraft, Inc., 2825
Sylvania Electric Products Inc 2322 

32-2415-25
Synthane Corp., 4421-23
Syntron Co., 1428
Syntronic Instruments, 2711 
Systran Corp., 3425

Toch Labs., 2120
Technical Appliance Corp.. 1207 
Technical Devices Co., 4)34
The Technical Material Corp.. 3401- 

03
Technical Wire Products, 405* 
Technology Instrument Corp of Ac

ton. 3825-27
Technology Instrument Corp., 2317-

Tektronix, 3511-17
Telecomputing Corp., 2126
Telectro Industries Corp., 3834 
Telemeter Magnetics, 1400
Teferad Mfg. Corp., 1427 
Tele:. 1721
Talonic Industries, 3826
Telrex Labs., 1317
Temperature Eng'g Corp 4134 
Tempo Instrument, 2114
M Ten Bosch. 1315 
Tenney Eng'g, 3118-20 
Tensollte Insulated Wire Co., 4330 
Texas Instruments Incorporated, 

1404-21
Thermo Electron Eng'g Corp., 3444 
The Thomas A Betts Co., 1421 
Thomas Electronics, 2413
Thomas A Skinner, 2421
Thompson-Ramo-Wooldridge 1435 

1635
Three Point One Four Corp 1124 
Tinnerman Products, 4207-11 
The Torrington Mfg. Co 1424 
Tower Construction Co , 1223 
Trak Electronics Co., 3803-05 
Transistor Specialties. 3242 
Transitron Electronic Corp.. 1220-24 
Travco Assoc.. 1230-32
Trio Labs. 3033
The Triplett Electrical Instrument 

Co.. 2426
Tru-Connector Corp., 1116 
Tru-Ohm Products Div., 2305 
Tung-Sol Electric. 2334-36-2427-24 
Twin Lock, 1113

George Ulanet Co., 2114 
Ungar Electric Tools

Unholtx Dickie Corp., 3438
Uniform Tubes, 4035
Union Carbide Corp., 2401-05
Union Switch A Signal Div., 2122-24 
United Car Fastener Corp., 2535-36 
United Mineral A Chemical Corp., 

1631
The U. S. Stoneware Co.. 2238-40 
United Transformer Corp., 2413-14 
U. S. Components. 2805
U. S. Semiconductor Products, 1518- 

20
Unltek Corp.. 4527
Universal Electronics Co., 1114
Universal Instruments Corp., 4014 A 

Room 610
Universal Mfg. Co.. 4004-05
Utica Drop Forge A Tool. 4006

Valpey Crystal Corp., 1433
Varian Associates, 2708-14-20
Vari-L Co.. 2204
Varo Mfq. Co.. 1733
Vector Electronic Co.. 1513
Vosco Vacuum Corp., 3313-15 
Veeder-Roof. 3410
Vemaline Products Co.. 2116
Victor Adding Machine Co.. 3824
The Victoreen Instrument Co.. 2301 

03
Victory Eng'g Corp., 1423 
vitramon, 2405-07 
vitro Electronics, 3417-14

Wales-Strippif, 4010
The Walkirt Co., 1024
P. Wall Mfg. Co., 4301-03
Wall son Associates, 3006
Wang Labs. 3221
Ward-Leonard Electric Co 2231 
Waterman Products Co.. 3103-04 
Waters Mfg., 1233
Waveforms, inc., 3220
Wayne-George Corp.. 3231 
Wayne Kerr Corp. 3834-36 
Wackassar Co., 4003 
W. M. Welch Mfq.. 4214 
Waller Electric Corp.. 4012 
Wariline Products Div., 4402 
Westinghouse Electric Corp., 1402- 

1607
Winchester Electronics, 2121-23 
Wind Turbine Co., 1712-14
Wright Matalcoafers, 4044

Yardney Electric Corp., 2127 
Yokogawa Electric Works. 3440 
York Metal Products, *234

The Zell Products Corp., 1000 
White Div Zero Mfg. Co 4133 
The Zippertubinq Co., *044
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IRE Exhibitors

By Booth Numbers

1101
1103

1107

IIOV

1110

III2 
1113

IIIS 
1116

General Transistor
General Instrument, Micamold 

Electronics Mfg., Radio Re
ceptor Co.

The Constanta Co of Canada 
The Sibley Co.
Consolidated Resistance Co. 

of America
Engineered Electronics Co.
Autotronics
Avnet Electronics
Twin Lock
Consolidated Avionics
Reon Resistor 
Tru-Connector

1427
1428

1427
1432
1433
I43S

Telerad Mfg.
Phaostron Instrument 4 Elec

tronic Co.
The Siegler Corp.
Automatic Metal Products
Valpey Crystal 
Thompson-Ramo Wooldridge

1117-11 Motorola Semiconductor

1120
1121
1122

1124

Products 
Universal Electronics Co. 
Gould-National Batteries 
Aircom 
Columbus Electric Mfg Co. 
Gordos 
Three Point One Four

1201-03 Beckman Instrument!

1501 
1502 
I50S 
1506
1507 
1507 
1510 
1512 
1513 
ISIS 
1517 
1518 
1517 
1521 
1522 
1524

General Precision 
Andrew Corp. 
General Precision 
Illinois Tool Works 
Link, Gen. Proc. 
Kearfott. Gen. Proc. 
Electro voice 
The A. W. Haydon Co. 
Vector Electronic Co. 
Precision Apparatus Co. 
PIC Design Corp.
U.S. Semiconductor Products 
Glasseal Products Co. 
Curtiss-Wright 
Int'l Electronic Research 
Haydon Switch

1713 
1716
1717 
1718 
1717 
1720
1721 
1722 
1723 
1723
1724 
I72S 
1726 
1727
1728 
1730

M-S 
M-6 
M-12

1202

1204 
1205
1206 
1207 
1208 
1207
1211 
1212 
1214
1216 
1217 
1218 
1220 
1221
1223 
1225 
1226
1227 
1228

1227
1230
1231

Reeves Instrument, Dynamics 
Corp, of America

Fenwal Electronics 
Airflyte Electronics Co. 
Collins Electronics Mfg. 
Technical Appliance 
The W. L. Maxon 
Minnesota Mining A Mfg. Co. 
Burroughs 
Pyramid Electric Co.
Chicago Standard Transformer 
Epsco
Isotronics
Electronic Specialty Co.
Transitron Electronic Corp. 
Axel Electronics 
Tower Construction Co. 
Sage Laboratories 
ACF Industries 
Augat Bros.
The National Cash Register 

Co.

1600 
1602
1607 
1610
1611

1233
1234

Trovco 
Electro 

ment 
Waters

Corp.
Associates 
Mechanical Instru- 
Co.

1613 
1617
1617 
1620 
1621 
1622 
1623 
1624 
I62S 
1626
1627 
1620 
1627 
1631 
1637

Land Air 
Radio Corp, of America 
Alfax Paper and Engineering 
Litton Industries
Alden Elect. * Impulse Re

cording
Alden Products
Crucible Steel Co. of America 
Mauroy Instrument 
Electro Tec 
Hermetic Seal 
JFD Electronics 
ADC Inc.
McLean Engineering Labs. 
Magnetic Metals Co.
Orth Filtor
Industro Transistor 
Hoffman Electronics 
C A K Components 
United Mineral A Chemical 
The Hart Manufacturing Co.

M-15 
M-17 
M-18 
M-20 
M-21 
M-22 
M-24

2001
2002

2006
2008
2007

-------- Manufacturing 
Rotating Components

Diehl Manufacturing 
G-L Electronics Co. 
The Singer Mfg. Co. 
Aladdin Industries 
Del Electronics 
Solid State Products 
The Thomas 6 Betts Co. 
Delta Coils 
Dempa Shinbun 
Japan Electric Industry 
The Torrington Mfg. Co 
Chicago Dynamic Industries 
Walter Kidde A Co. 
The Pyle-National Co 
Syntron Co.
Shepherd Industries

Guidance Controls 
Methode Manufacturing 
Slip Ring Co. of America 
Renbrandt
Antenna 4 Radome Research 

Assoc.
Hoyt Electrical Instrument 

Works
Babcock Re<ays 
Master Specialties Co. 
ECCO Electronic Components 
Borg-Warner
Pittman Elec. Dev. Co 
Security Devices Lab. 
D * R Ltd.

National Semiconductor 
Microwave Electronic Tube 

Co.
Camblock
Murata Mfg. Co.
North American Electronics

2301 
2302
2305 
2306
2307 
2307 
2310 
2311
2312 
2313

2314 
2315 
2317
2321
2322 
2327 
2331
2333 
2334 
2337
2338 
2337
2340 
2341
2342 
2343

2401

2402 
2407
2407
2410
2413
2416
2426

Victoreen Instrument Co. 
Microwave Assoc.
Model Engineering 4 Mfg. 
Airpax Electronics 
DeJur-Amsco 
Continental Connector 
Illinois Condenser Co. 
Microtron Co.
Bogart Manufacturing 
Industrial Electronic Hard-

The Arnold Engineering Co. 
Curtis Development A Mfg. 
Technology Instrument 
Simpson Electric Co.
Sylvania Electric Products 
Stevens Mfg. Co.
M. C. Jones Electronics Co. 
Ohmite Electronics 
Tung-Sol Electric 
G.C. Electronics Co.
RS Electronics
Ericsson
Phillips Control 
Buchanan Electronical Prods. 
Pacific Semiconductors 
AGASTAT Timing Instruments

Union Carbide Consumer 
Products

Amphenol-Borg Electronics
Microwave Development Labs.

1301 
1302
1305 
1307 
1310 
1311 
1315 
1317 
1318 
1317 
1320 
1322 
1324 
1325 
1326 
1327 
1328

Radio Engineering Labs. 
Philco
Reeves Instrument
Dynamics Corp, of America
Indiana General 
C W S Waveguide

Teh ex Labs.
Bliley Flectric Co 
Industriai Timer 
Good-All Electric Mfg. Co. 
The Bristol Co.
The Korfund Co.
Delco Radio, General Motors 
Silicon Transistor 
American Electronics
Arthur Ansley Manufacturing

1702 
1704
1708
1712
1716
1718
1717 
1721
1722
1723
1724
1725
1726
1728
1730
1732
1733
1735

Heath Co. 
Daystrom Pacific 
Weston Instrument 
Wind Turbine Co. 
Dyna-Empire 
Alford Manufacturing Co. 
Power Sources 
Teles Inc. 
Bowmar Instrument 
Sanders Associates 
Ceranaseal 
Deitime, Inc. 
General Time 
Schütter Microwave 
Sarkes Tarzian 
Sony Corp of America 
Varo Mfg. Co. 
Burndy

2100 
2101
2102 
2104
2I0S 
2106 
2107 
2110 
2112 
2113 
2114 
21 IS 
2116 
2118 
2117 
2120 
2122 
2I2S 
2126 
2127 
2128

2127
2130
2131
2132
2133
2I3S

James Electronics 
Microdot 
Power Designs 
Pyrfilm Resistor Co 
G-M Laboratories 
LEL 
Carter Parts Co

Donald P. Mossman 
LaPointe Industries 
Tempo Instrument 
Bogue Electric 
Vernatine Products 
Shockley Transistor 
George Ulanet Co. 
Tech Laboratories 
Union Switch * Signal 
North Electric Co. 
Telecomputing 
Yardney Electric 
New Departure, General Mo

tors
D. S. Kennedy 6 Co. 
Electrolab Printed Electronics 
Rowan Controller 
Coors Porcelain Co.
Eastern Industries 
Kurman Electric Co.

2428
2431
2433
2434
243S
2436
2437

2502 
2506 
2507 
2SI0 
2515
2517 
2S2I 
2522 
2523

2S25 
2526 
2527 
2530 
2532
2534 
2535 
2536

1327 
1330
1331 
1333 
1335
1337 
1400

Columbia Technical 
John Oster Mfg. Co. 
Reeves Soundcraft 
Condenser Products Co. 
PCA Electronics 
Sinclair Radio Labs. 
CTS Corp.

1401
1402
1405
1407

1410 
1414
1416
1420
1423
1424
I42S
1426

CBS Electronics 
Westinghouse Electric 
National Co. 
Texas Instruments 

Incorporated 
P. R Mallory * Co. 
Radio Materials Co. 
Perkin Engineering 
Elco 
Victory Engineering 
Instruments for Industry 
The Deutsch Co.
Sterling Precision

1802 
1805 
1806
1807
1808 
1810 
1811
1812 
1816 
1817
1821
1822 
1824 
I82S 
1700

1701 
1702 
1703 
■704 
ITOS 
1707

Iti I 
1712

Jennings Radio 
Daystrom Transicoil 
Filmohm 
Daystrom 
The Zell Products 
Budd-Stanley Co. 
Huahes Aircraft
Filtron 
Bourns 
Ainslie 
Bulova 
British

Co.

Watch Co 
Radio Electronics

The Walkirt Co. 
Harrison Laboratories 
Telemeter Magnetics

Sonotone 
Mitronics 
Applied Research 
General Magnetic 
Glass-Tite Industries 
Spectral Electronics 
Automatic Electric Sales 
Control Electronics Co. 
Aco Electronics Associates

2201
2202

2205
2207
2211
2215
2216

2217 
2218
2217 
2221
2222 
2225
2227 
2231 
2233 
2234 
2235 
2237 
2238 
2237 
2241 
2242

Photocircuits
Minneapolis-Honeywell Regu

lator
Songamo Electric 
Vari-L Co.
Allen-Bradley Co. 
McCoy Electronics 
Waithan Precision Instrument 

Co.
Southern Electronics 
C. P. Clare 4 Co. 
Cambridge Thermionic 
Kings Electronics Co. 
Bendix 
Horman H Smith 
Electronic Measurements Co. 
Ward-Leonard Electronic Co. 
Elgin National Watch Co. 
Dale Electronics 
Sage Electronics
James Cunningham Son * Co 
The U. S Stoneware Co 
Epco Products 
Douglas Microwave Co. 
Barber-Colman Co.

2601
2602
2604
2605
2608
2616
2618

2620 
2627 
2628 
2632 
2634 
2635
2636

2701 
2702
2706 
2708 
2707 
2710 
2711
2713 
27IS 
2717 
2721 
2722 
2725 
2731

Eitel-McCullough 
United Transformer 
Sprague Electric Co. 
The Triplett Electrical Instru

ment Co.
International Resistance Co. 
Balco Research Laboratories 
LI ECO 
Branson 
Dage Electric Co.
Rheem Semiconductor 
Magnetics

Guardian Electric Mfg. Co. 
Robinson Tech. Prod.
Freed Transformer Co. 
International Tel. A Tel.
James Millen Mfg. Co. 
Mycalex Corp, of America 
Audio Devices 
Amperex Electronic
San Fernando Electric Mfg.

Magnecraft Electric Co. 
Electrical Industries 
AMP 
Ferroxcube Corp, of America 
Capitol Machine Co. 
Barry Controls 
United Car Fastener 
Cinch Mfg.

Air-Marine Motors 
Astron
Sorensen * Co 
Vltramon 
Machlett Labs. 
Clevite Transistor Products 
Brush Instruments, Clevite

Corp.
Clevite Electronic Components 
Corning Glass Works 
Sigma Instruments 
Gorham Electronics 
Shallcross Mfg.
The Gabriel Co 
Kepco

Fairchild 
Potter 4 Brumfield 
The James Knights Co. 
Varian Assoc.
Burgess Battery Co 
Bomac Labs.
Syntronic Instruments 
Drake Manufacturing Co. 
Servomechanisms 
The Daven Co.
Cornell-Dubllier Electronics 
Superior Electric Co.
Federal Pacific Electric 
Cannon Electric Co.
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I mtr untanti
Du Mont Labi

Instrument!

SOO

400

300

ELECTRONIC INDUSTRIES

Sanborn 
Mercan!

Christie 
General 
Thoma: 
General

3121
3122
3123

Polarad Electronic: 
Collin: Radio Co. 
Hastings-Raydist 
F. L. Moseley Co. 
Rawson Electrical Instr Co 
Vosco Vacuum

Electric 
Electric Co

Electronics 
Electric C

3107 
3100

3111 
3112 
3114 
3H5 
3114

3201 
3205
3210 
3214 
3217 
3220
3221 
3222 
3223 
3225
3224 
3224
3230 
3231
3232 
3233
3234 
3234 
3237 
3238
3234 
3240 
3241 
3242
3244

3701 
3702
3707 
3700
3704 
3712 
3713 
3715

2010 
2811
2012 
2813
2814 
2815
2818 
2821
2822 
2825
2824 
2827 
2828 
2824 
2830 
2833 
2834
2835 
2837 
2838 
2834 
2841 
2842 
7844

ESC Corp. 
General Electric Co 
Lambda Electronics

3101
3103
3105
3106

3301
3302
3304
3310
3311
3313

3501
3502
3504
3510
3511
3512

3601 
»602 
3603 
3607 
3600 
3412

3413 
3415 
3416

2414 
2420
2421 
2422
2423 
2425 
2427
2424 
2430 
2433
2434 
2435 
2437

McGraw-Edison 
Electronic Instrument Ce 
Northern Radio Co 
Tektronix 
Kay Electric Co.

Engineering 
Instrument Co 
Instruments

Servo Corp of Americo 
Krohn-Hite
Electro-Pulse
Electronic Associates 
MacLaod A Hanopol 
Gertsch Products

2801 
2802
2803
2805
2804
2807
2808 
2€1*

2?0C 
.'•0 
.404 
.W 
"704 
tW* 
2411 
2412 
2413 
2414 
2415 
2414 
2417

3001 
3003 
3034 
3005 
3004 
3007 
3008 
3004 
3010
3011 
3012 
3013
3014 
3014 
3018 
3014 
3021 
3022 
3023 
3024 
3025
3024 
3027 
3027 
3028 
3031 
3033 
3034 
3035 
3034 
3037
3038 
3041

>43 
3044 
3051 
3052 
3053 
3054 
3054 
3060 
3061

Boonton Radio 
Waterman Products Ci 
James G. Biddle Co. 
Precise Electronics A Develop 

men*
MB Electronics
California Technical 

Industries
Philemon Labi 
Electronic Tube 
Boonton Electronics

Pickard 4 Sumi 
Rixon Electronics 
CBS Labs.

3BCŸ 
38I5 
3814 
38I8 
38I4 
3822 
3823 
3824 
3825 
3826 
3828 
3824 
3830

Sensitive 
FXR 
Beckman

2733
2734
2734 
273»
2740 
2741
2742

33II 
33I7 
3401 
3402 
140* 
I«* 
Ilio 
3410
3416

3801
3802
3803
3807
3808

3043 
<044 
>04'

Radio 
Avco 
Tenney 
Larson

Grayhill 
Mepco 
Behlman Engineering Co 
U. S. Components 
Eergen Labs. 
Mucon Corp.
Filtors 
Communications Accessories

Sealectro
General Electric Co 
Thomas A Skinner 
Bradley Semiconductor 
Littelfuse 
Huggins Laboratories 
Cornar Electric Co 
Rye Sound 
The Carborundum Co. 
Deluxe Coils 
Stevens-Arnold 
Columbus Electronics 
Paradyne Electronics

Perkin-Elmer Corp 
Gremar Manufacturing Co 
Hi-G 
International Instruments 
Garlock 
Sola Electric Co. 
3ohn Gombos Co.
American Television A Radio 
Rotron Mfg. Co.
Switchcraft 
The Gudeman Co 
Globe Industries 
Kemtron Electron Products 
Dialight 
Electronic Research Assoc 
The Electro Motive Mfg Co 
Electra Manufacturing Co 
All Products Co.
The Gamewell Co.
Lord Manufacturing Co 
Polyphase Instrument Co 
Heinamann Electric Cc 
Hardwick, Riindie 
Northeast Scientific

Airborne Instruments Lab 
Rutherford Electronics Co 
Ballentine Lobs.
Panora-ric Radio Products 
Potter Instrument Co 
British Industries

Kulka Electric 
International Rectifier 
General Electric Co 
Allied Control Co 
General Electric Cc 
Burnell A Co.

Dr/An Controls 
Int'l Electronic Res. 
Hewlett-Packard Co 
San Diego Scientific 
North Hills Electronics 
Pitometer Log 
Siarra Research 
EH Research Labs. 
General Resistance 
Freeport Engineering Co 
Ebauches S.A.
Electro Scientific Ind 
Sierra Electronic 
Trio Labs.
Quan-Tech Lobs. 
Precision Instrument Co 
Barnas Engineering Co. 
Ganaral Thermodynamics 
Hermes Electronic Co. 
Non-Linaar Systems 
I nitron Engineering 
Molectronics Corp. 
Offner Electronics 
Burr-Brown Research 
American Electronic Lobs 
Cook Electric Co.
Lumatron Electronics 
Optimized Devices 
Shielding

Radiation Inc. 
Dytronics Co. 
Aetna Electronics 
Radar Measurements 
Wallson Associates 
Strand Labs 
BLUE M Electric Co. 
Mid-Eastern Electronics 
Republic Aviation 
General Dynamics 
Landis A Gyr 
Foto-Videc Electronics

General Radio Co. 
Hewlett-Packard Co. 
Erie Register 
Baird-Atomic 
Bird Electronic 
Waveforms 
Wang Labs.
DeMornay-Bonardi 
McMillan Lab. 
Industrial Instruments 
Computer-Measuraments 
Northeastern Engineering 
Muirhead A Co.
Wayna-George 
Navigation Computer 
ANTLAB 
Probescope Company 
Herman H. Sticht Co 
John Fluke Mfg. Co. 
Julie Research Labs. 
The Geotechnical 
Harvey-Wells Electronics 
Manson Labs.
Transistor Specialties 
Edgerton Germethausen A

Grier

\perry Gyroscope Co 
J-B-T Instruments 
Penta Laboratories 
Plastic Capacitors 
Bussmann Mfg.
Standard Electrica! Prod 
Thomas A Edison Industriei

Ferris Instrument Co. 
Ling-Temco Electronics 
Trai Electronics Co. 
E M. I -Cossor Electronics 
International Business 

Machines
Narda Microwave 
Lavoie Labs. 
Burlingame Assoc 
Empire Devices Prod. 
Laboratory for Electronics 
Beattis-Colman 
Emerson A Cuming 
Precision Scientific Cc 
Technology Instrument 
Telonic Industries 
Greibac* Instruments 
Victor Adding Machine Co 
General Mills

Milllvac Instruments 
PRO Electronics 
Messa Labs.
KIN TEL
Gatas Radio Co.
Century Electronics A Instru 

ment:
Industrial Test Equipment Co 
Crosby-Teletronics 
Hickok Eloctrical Instrument

COLUMSUS CHICLI

Fourth Floor Plan



Booths and Exhibitors

3831 
3834
3835 
3839
3840 
3841
3842 
3843
3844 
3845 
3846
3901 
3904 
3905 
3908 
3909
3910 
3911
3912 
3914 
3914 
3917 
3920
3921 
3922 
3925 
3924 
3927
3928

3931
3932 
3934 
3935
3934 
3937 
3938 
3939 
3940
3944

400 
4002
4003
4004
4006
4007
4008
4010

4108
4109

Knight Electronics 
Wayne Kerr
Franklin Electronics 
Telectro Industries 
Digital Equipment 
Garrett Corp.
Micro Gee Products 
Menlo Park Engineering 
Harvard Industries 
Hoover Electronics Co. 
Electric Hotpack Co.

Technical Materiel 
Jerrold Electronics 
Computer Control Co. 
Specific Products 
Ad-Yu Electronics Lab. 
Veeder-Root 
Packard-Bell Electronics 
Electro Instruments 
Electronic Measurements 
Assembly Products 
Vitro Electronics 
Reithley Instruments 
American Bosch Arma 
The Martin Co. 
Systran 
Scient ific-Atlanta 
Page Communications Engrs. 
Ace Engineering A Machine 

Co.
Associated Testing Labs. 
Avco Corp.
Alfred Electronics 
Dates Corp.
Minnesota Mining A Mfg. Co 
General Computers 
Unholtz-Dickie 
North Atlantic Industries 
Yokogawa Electric Works 
Thermo Electron Engineering

Chassis-Trak 
Hexacon Electric Co. 
Weckesser Co.
Universal Mfq. Co.
Utica Drop Forge A Tool 
Circo Ultrasonic Corp. 
Edwin B Stimpson Co. 
Wales-Strippit

4011
4012
4013
4014
4015
4014
4017

4018
4019
4021
4023

4024
4025
4024
4028

4030
4033

4034
4035
4036
4037
4038
4039 
«049
4042 
4043
4044
4045 
4044
4047
4047 
4048
4049 
4050
4051 
4052 
4053
4054 
«0FA

4101
4103
4104
4105
4104
4107

MM Enclosures 
Weller Electric 
Cable Designs 
American Aluminum Co. 
Little Falls Alloys 
Rosan, Inc.
Boston Insulated Wire A 

Cable Co.
Gorman Machine 
Universal Instruments 
Fansteel Metallurgical 
Allegheny Electronic Chemi

cals Co.
International Eastern Co. 
Gudebrod Bros. Silk Co. 
Monsanto Chemical Co 
Phelps Dodge Copper Prod

ucts
Gries Reproducer
American Electrical Heater 

Co.
Swiss Jewel Co. 
Uniform Tubes 
Eubanks Engineering Co 
Optical Coating Lab. 
Micromoch Mf, 
Stewart Stamping Co 
Adolpf Meller Co. 
Anchor Metal Co.
Lindberg Engineering Co 
The Zippertubing Co 
Raytheon Co.
Norrich Plastics 
Dynacor 
Sprague Electric Co. 
Howard W. Sams A Co. 
Wright Metalcoaters 
Furane Plastics 
Leach A Garner 
Secon Metals 
GOE Engineering Co. 
Inso Electronic Products 
Technical Wire Products

W. H. Brady Co. 
Alpha Wire 
Bodner Products 
Diamonite Products Mfg Co. 
General Aniline A Film Corp. 
Electro Devices

4115

4I2I
4I23

4124

4125
4128
4129
4130
4131
4132
4135
4139

4201
4203
4204
4207
4200

4210 
4213 
4214 
4215
4214 
4218
4219

4221 
4222 
4224

4225
4224
4228
4231
4232
4233

4234 
4235
4234 
4239 
4242
4243 
4244

Artos Engineering Co. 
Oryx Co. 
Perfection Mica Co 
Design Tool Co.
Derivation A Tabulation 

sociates
Hull Corp
Great Eastern Metal Products

Belden Manufacturing Co 
W. L. Gore A Assoc.
The Combined Book Exhibit, 

Inc.
New Hermes Engraving Ma

chine Corp.
Poppar A 
Plastoid 
Acoustica 
McDowell 
Affiliated

Soni

Associates 
Electronics 
Manufacturers

Zero Manufacturing Co. 
Ungar Electric Tools 
Temperature Engineering

Electronic Mechanics 
Wilbur 8. Driver Co. 
Premier Metal Products Co. 
Tinnerman Products 
H. Braun Tool A Instrument 

Co.
Gorkem Machine Co. 
Lepel High Frequency Labs. 
W. M. Welch Manufacturing 
Hitemp Wires 
Spaulding Fibre Co.
George Stevens Mfg. Co 
International Pump A Ma

chine Works
Kester Solder Co. 
The Kanthal Corp. 
Associated American Winding

Machinery 
Borg-Warner 
Signal AFGEA 
American Silver Co. 
Krangel Manufacturing Co 
Hysol 
American Molded Products

Co.
Technical Devices Co. 
Aeroprojects 
Kingsley Machine Co. 
York Metal Products 
Molecu-Wire 
Parker Seal Co. 
Parker-Hannifin

COLUMIUS

Third Floor Plot*

4300 
4301 
4302
4305 
4306
«309
4310 
4313 
4315
4318 
4319

4322
4323
4327
4328
4329

4330
4332

4401 
4402
4404 
4406
4407 
4409 
4416
4417 
4418 
4421
4422 
4425 
4426 
4428
4429

4501
4502
4504
4507

4508 
4512
4513
4514 
4519
4521
4523
4524 
4525 
4527 
4528
4529

4531
4533

Boesch Mfg. Co. 
P. Wall Manufacturing Co 
Par-Metal Products 
Allied Chemical Corp. 
American Enka 
The New York Air Brake Co 
Dow Corning 
instrument Specialties Co.
Falstrom 
Kupfrian 
E. I du 

Co.
Sigmund 
Leesona

Mfg.
Pont de Nemours A

Cohn

REF Manufacturing 
Alpha Metals 
E. I. du Pont de Nemours A
Tensolite Insulated Wire Co. 
Green Instrument Co.

American Lava 
Western Lithograph Co. 
Grant Pulley A Hardware 
Engelhard industries 
South Chester Corp. 
Hudson Tool A Die Co. 
Birnbach Radio Co. 
Driver-Harris Co.
F. J. Stokes 
Synthane 
Buckbee Mears Co. 
NRC Equipment 
Coil Winding Equipment Co. 
Federal Tool Engineering Co. 
Mathias Klein A Sons

Amco Engineering Co. 
Jonathan Mfg. Co 
Raychem
Consolidated Mining A Smelt

ing Co.
Halliburton
HPL Manufacturing Co. 
Merck A Co.
Skydyne 
Penn Engineering A Mfg 
American Sealants Co. 
Beemer Engineering Co. 
Gardner-Denver Co. 
Eugene Engineering Co. 
Unitek 
Standard Pressed Steel Co. 
Barnstead Still A Steriliser 

Co.
Knapic Electro-Physics 
C. I. Hayes
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Where to Find It

2706, 4513 3807, 40452410, 2710, 2733, 2913, 2925.2120. 2302, 2838, 2937 3223, 3512, M-l 2

1208

1310 1322,

1509,

3016, 3122, 3123,2906, 3001

3226

I.R.E. TREASURER

4239

3036, 3401

38Î916021510

2807, 2826 2833, 2312, 2407, 2433,

2818, 3024.

3715, 3844. 40403316. 3410.

2722

1206 2100. 2306 2934 3601 35113244

3008 4043 4219, 4418, 4533

Communication* Equipment
I2C7

163515011226,1301 1405 3510. 3608, 3615. 3901
2222, 2332

Filter*
1622,11211921 1927, 2006,

2307, 2402, 2435, Printed Circuits
1108 4010

Hardware 4216, 4422

1227,1924. 2302. 2601 2822. 3841

4407, 4502, 4519. 4502, 45291709

145

2937, 4014, 4023. 4037, 

4305, 4319, 4328, 4507,

2205, 

4313.

3240 3712. 3829, 3830. 

3905 3917. 4047, M-2
3316. 3232, 3238,

3835 3840 3841,

2534

5045

2115, 2242, 2601 

M-20

1116,

1735, 
2121,

1410,

2523,

3103, 

3939

1103, 

2008, 

2605, 

4021,

1324.

4214

1110, 

2306

1435

3815

2110

32 in

2109, 

2740

4035

3033

3828.
K-13

1432 

2110.

4416.

4039 
4224, 

4524

1103, 

2106,

3845

2916. 

4228,

1233

3509,

1311, 

1808.

2221,

1802

2602, 

2834

1234

2822

3059, 

3702

1327. 

3921

2132

4222

4531

1221, 

2333

2738,

1420.

2101, 

2919,

1825 

2401, 

283C 

3034

4105

4528

1918, 

3302

1723, 
2727, 

4030

1231 

3217, 

3838,

1208, 

1502, 

2222, 
2733.

1900, 

2921,

1226 

1728,

1904

3016

1337 

1810

2632 
3233

1327, 

2219

1335

2517,

1233 

231?

1820

2627

3813 

3940

1207

1821,

2131, 

3229, 

3909

1119, 

1919, 

2636 

2911, 

3708,

1212 

2310, 
2721

4401

4302, 4404 

M 6

1115, 

1912

1114, 
1901, 

2604, 

2844, 

3237,

1902

4327,

1216, 

1401, 

1600, 

2201,

1207, 

1427, 

2129

2710

1907

2837

1234, 1624.

1202, 

2209

1110, 

1301, 

1435. 

1610, 

2527,

1121, 

1911, 

4406

1225, 

2116, 
2923
4044.

1230 

1409, 
1602, 

2510.

33 IC

2211, 

4523

1124, 

1305.

1505.

1722

1202, 

1309 

1507 

1900.

1229, 1522, 1722

4026. 

4421,

1811, 

2608

1121, 

1402, 
1819, 

2635,

1109, 

3406,

H03, 

1934, 

4018

2734, 2813, 2920, 3003

3311, 3612 3613.

3914. 3916, 3925

1328, 1513, 2113, 2201. 2914

2225, 2337. 2517, 2535, 

3021, 4003 4006, 4008, 
4056. 4104. 4133, 4208,

2322, 2334 2415 2427. 2522. 

3065, 3103, 3112 3244 3501, 1512 1629, 1824 2114, 2119, 2237, 2327, 

2725 2806, 3012, 3121, 3210, 3242. 3910

1320, 1333 

2416 2431,
1218, 1223, 

1505, 1712,

1626, 1812, 1820, 1903, 

2808, 2909, 2826, 3031,2413, 2416, 

3223
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2510, 2701. 3031 

3822, 3932

1309, 1733. 

2711, 2927,

1201, 1233, 1619, 1816, 1822, 

2216, 2235, 2307, 2317 2810

1509, 1512, 1608, 1610, 

2920. 3231, 3905. 3935

1201, 1329, 1335, 1521, 1622, 1725

2515. 2527, 2721, 2915. 2919, 3112

1124. 1230, 1416, 1719, 

2102, 2127, 2227, 2338, 

2709, 2717, 2803, 2815, 

2917, 2933, 3009, 3013, 

3908, 3934 4318 M-24

Environmental Equipment
2133, 2506, 3846, 4114 4130, 

4514

Oscilloscope*
3106. 3112, 3205

Production Machinery
3309, 3912, 4004. 4018, 4019. 4036, 
4106, 4108, 4124. 4210 4218. 4223, 
4234, 4300 4332, 4426 4428 4512,

Microphones
1901, 2929, 3603,

Magnetic Component* A
1209, 1228, 1310, 1331, 1617, 

1916, 2314 2515, 2521. 2809, 

3035, 4028

Panel Lamps * Accessories
1302, 1614. 2713, 2829

Crystal Equipment
1227, 1309, 1318, 1433, 1621, 

1905, 2215. 2219, 2302, 2407.

Components
1517, 1626, 1821, 

2711, 3022, 4034

Magnetic Shielding
1625 2437, 2823, 3061. 4110

Coils
1301, 

2509,

Connectors
1425, 2805, 2814,

Cathode-Ray
1302, 1401, 1402, 1602,

Marking Device*
4101, 4125 4231, 4236. 4402

Amplifier*
1208, 1424 1429, 1515, 1903. 

3401, 2616 2925 3802, 3843,

Plattics A Encapsulants
4046. 4050, 4051, 4216, 4232, 4310 

4521, 4525

Bridges A Decades
1702, 3028, 3114 3201, 3225. 

3509, 3713

Klystrons * Magnetrons
1402, 1602, 1610, 2002, 2222, 2301, 2322.

Tube*
1610, 1701

Cabinets A Enclosures
3824, 4011, 4115, 4315. 4204

4409. 4501, 4508



Booth Locator I.R.E. EDITOR I.R.E. SECRETARY

Recording-Reproducing Equipment
1609, 1611, I93C 3051 3056, 3310 3405,

3603, 3701, 3839, 3926, 3936, 4233

Rectifier* (Power Supplies!

1103. 1226, 1327, ISIS, 1730, 1928, 2115,
2222, 

3302.

2636, 

4045

2717, 2806, 2901,

Relay*

2922. 2935,

1322, 1521, 1637, 1733, 1908, 2122, 2125,
2135, 2218, 2233, 2340, 2343, 2409, 2443,
2502, 2525, 2628, 2702, 2742, 2808, 2812,
2905, 2927, 3064, 3105, K-17, 

Resistor*

M-15, M-22

1107, 1109, 1115, 1631, 1806, 2104, 2205,
2231, 2234, 2301, 2305, 2333, 2428, 2634,
2802, 2842. 2910, 2930, 3026,

Seal*

3406

1621, 

3823,

1905, 

4401
2238, 2402, 2526,

Semiconductors

2570, 2627.

1102, 1103, 1117, 1220, 1302, 1325, 1326.
1401, 1409, 1435, 1518, 1628, 1811, 1920.
1923, 2001. 2009, 2118, 2222, 2302, 2436
2616, 2701. 2732, 2828, 2904,

Servo*

4038, 4213

1327, 1330, 1405, 1509, 1805, 2115, 2222.
2715, 2742.

<

2827, 3053, 3202, 

Signal Generators

3230

1309, <515. 3007, 3019. 3025, 3201, 3221.
3317, 

1205,

3502. 3709. 3801, 3826, 3904

1620. 4406, M-5

Solder A Accessorie*

4002, 

4301

4012, 4033, 4042. 4109.

Standards

4235. 4221,

1428. 3027, 3111. 3115. 3409, 

Switches

3607

1122, 1123, 1208. 1506, 1524, 1600, 1718.
1925. 2112, 2313, 2532, 2801, 

Terminals

2825

1113, 1724, 2341, 2900, 4016.

Test Equipment

4053

1112, 1627, 1708. 1716, 2222, 2241, 2321,
2426, 2534, 2913, 3004, 3006, 3011, 3014,
3031, 3043, 3044, 3053, 3060, 3101, 3107.
3108, 3216, 3222, 3230, 3234, 3236, 3301.
3416. 3509, 3616, 3707, 3809, 3814, 3815.
3819,

1204

1319,

3845.

1423,

1322.

3931, 3938, 3940,

Thermistor* 
1926. 2920, 2930

Timing Systems 
3003. 3239

Transformer*

4425

1214, 

2839,
1721. 

2909,

2239, 2311, 2509, 

4043

Tubes

2530, 2741,

1123, 1222, 1302. 1401. 1402. 1602, 1610.
1701, 1709. 1811, 1901, 2002. 2222, 2301.
2302,

146

2329, 2334. 2339, 2410, 2427, 2510.

Ferdinand Hamburger Jr. Haraden Pratt

2522, 2534, 2608, 2615. 2627, 2708, 2710,

2714. 2733, 2736, 2906, 2912, 2925, 3065.

3216, 3244, 3301, 3316, 3406. 3413, 3501,

4051, 4105, 4401

TWTS
1402, 1602, 1610, 1701, 1709, 2222, 2301,

2322, 2329, 2410, 2415. 2522, 2616, 2708,

2714, 2733, 2912, 2925 3244, 3301, 4045

Ultrasonic Equipment
1402, 1926, 2222, 2314, 2616, 2920. 3819.

3839. 4007. 4045, 4129, 4235

Wir* * Cobi*
4013, 4015, 4017, 4025, 4052, 4054. 4103,

4116, 4121, 4128, 4201, 4203, 4215, 4242,

4308, 4322. 4330, 4417

NOT AT THE COLISEUM . . .
Each year there are mor* manufacturer* detiring exhibit «pace than there are booth* 
available. Many of those unable to exhibit in the show set up their display* in hotel 
suite* near the »how. This year the following companies have reported their IRE 

location a*:

LOCATION IN PERSONNEL IN
COMPANY PRODUCT SUMMARY NEW YORK CITY ATTENDANCE

Clifton Precision Products. 
Marple at Broadway, 
Clifton Haight*, Pa

Geir trains, verve motora, ate. Barbizon-Hia Hotel.
Studio K (S to 10 pm)

DIT-M-CO Electronics Div, Automatic logic circuit tutor. Henry Hudson HotoL 
B11 Broadway, automatic ac-dc circuit Rooms MN, S10» 112

Kansas City 5. Mo. analyzer, electro-mechanical
>v«tem analyzers

Analab Instrument Corp, 
30 Canfield Road, 
Cedar Grove, N J.

Mayflower Hotel, 
Slat Street and 
Central Park Wett

G Gilvin
H. T. Larkin 
A. Mohan 
J. Chggeti 
W. Runiawicz

Clarostat Mfg. Co, 
Dover, N. H

Potonttometora, resistors Essex House, 
Central Park South

F. J. Chamberlain, V. P. 
J. Dillon
J. F. Smith
W. Mother

Jettron
56 Route 10, 
Hanover, N. J.

Princeton Electronics Carp, 
P. O. Boz 127, 
178 Alexander St, 
Princeton, N J.

«Lit Corp, 
Kenilworth. N. J.

Socket*, connector*, cable 
assemblies, mlcremodular 
ond special components 
transistor sockets

Savoy Hilton Hotel, 
Sth Ave. A 58th St

K. Johnson, Proa 
E. A. Dietz
W. P. Hommel 
H. Curran 
IM. Schill

Silicon glass diodes, computer 
diodes high viltage diode

St Moritz HotoL 
Contrai Park South R C. Lancaster V. P. 

3 Diu

Power supplies Pirk Sheraton R. Forbes 
H. J. Lutz 
S. Gli roman 
M. Coben 
M. Valmber* 
M. Kaufman

Nuclear Corp of America. Instrumentolton Henry Hudson Helal W. H. Bailey
Danville ,N. J. 0. Sihrorstoln

L Eianaweio
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Circulating Ball Slide
The heavy-duty circulating ball 

slide will support 1000 lb. and allow 
ease of sliding action. Two circulating 
ball channels extend around the top 
and bottom of the slide. Chassis- 
Trak, Inc. BOOTH 4001

Circle 305 on Inquiry Card

Magnetic Tape
This magnetic recording tape is de

signed for audio, video and instru
mentation uses. It features high 
freq, response, low noise level, and 
high sensitivity. Burgess Battery 
Co. BOOTH 2709.

Circle 308 on Inquiry Card

DC Amplifiers
Models 3A and 3AM are high gain 

de operational amplifiers for analog 
computing systems. The 3AM pro
vides n 5 times reduction in quiescent 
current requirements. General Com
puters, Inc. BOOTH 3937.

Circle 310 on Inquiry Card

Frequency Calibrator
The simultaneous 11 point tele

metering frequency calibrator, Model 
TMC-411E, features all-electronic op

eration and 0.002% frequency ac
curacy. Panoramic Radio Products, 
Inc. BOOTH 3402.

Circle 306 on Inquiry Card

See 
these 

Products 
at IRE

DC Power Supply
Rated 0-36 v. at 5 a, this regu

lated de power supply eliminates 
transistor-ruining transients. Model

MTRO36-5A is designed for labora
tory testing of transistorized loads. 
Perkin Electronics Corp. BOOTH 
1416.

Circle 311 on Inquiry Card

Band-Pass Filter
The new Band-Pass Filter is cap

able of handling a peak transmitted 
power of 3 to 5 megawatts with an 
average power of 15 kw. Insertion 
loss is 0.15 db max. Frequency 
Standards. BOOTH 3844.

Circle 307 on Inquiry Card

Micro-Module Circuitry
A series of digital and logic cir

cuits is available, including binary 
counters, triggers, multivibrators, 
gates, inverters and flip-flops. Size 
is 7/16 x 8/16 x 9/16 in. Walkirt 
Co. BOOTH 1824.

Circle 309 on Inquiry Card

Flame Retardant Plastic
Flame retardant laminated plastic, 

Grade FR-2, has all of the electrical 
properties of paper-base XXXP, but 
may be punched at room tempera
ture and is self-extinguishing. Syn
thane Corp. BOOTH 4421.

Circle 312 on Inquiry Card
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Transistor Tester

BOOTH

Circle 197 on Inquiry Card

Products
at IRE

Bonded Shield CRT

scale on an integral reflec-

Circle 196 on Inquiry Card on Inquiry Card

Sylvania 
BOOTH

Designed 
conductor

Optimized Devices, 
3060.

making it versatile. 
Co., Inc. BOOTH

reference 
tion-free 
Electric 
2322.

safety panel 
Products, Inc

ELECTRONIC INDUSTRIES • March 1961

matic Wire Stripper, 
principally for single

Coil Winding Machine
The Model S Toroidal Coil Wind

ing Machine has completely transis
torized “in-line digital readout” coun
ter. It features many interchange-

The semiconductor reliability test 
system provides repetitive test data 
from lots of transistors and/or diodes. 
It automatically programs, tests, 
evaluates and records test data.

The 5 in. industrial “Bonded 
Shield” cathode ray tube, Type SC- 
3076, features a permanent built-in

cfm. Motors are 50/60 cps and 400 
cps, 1 and 3o, 115-230 v. and 440 v. 
McLean Engineering Labs. BOOTH 
1624.

Circle 200 on Inquiry Card

Automatic Wire Stripper
Quick-change devices reduce set-up 

time in the new Model 810A Auto-

Digital Phase Meter
Type 524 gives direct reading of 

phase angle between two alternating 
voltages. Fluctuation of signal ampli-

able sized heads 
Universal Mfg. 
4004.

Circle 201

wire, it will also strip coaxial cable. 
Eubanks Engineering Co. BOOTH 
4036.

Circle 198 on Inquiry Card

High Megohm Bridge
Model 801 Bridge is self-contained 

with a built-in battery power supply, 
electrometer amplifier galvanometer 
and 9 plug-in ratio arms. Range 
covers 1000 to 1.1 x 10“ ohms. Mid
Eastern Electronics, Inc. BOOTH 
3009.

Circle 194 on Inquiry Card

tude or continuous variation of sig
nal frequency does not affect the ac
curacy. AD-YU Electronics Lab. 
Inc. BOOTH 3909.

Circle 195 on Inquiry Card

Mil-Spec Blowers
A complete line of Mil-Spec rack

mounted centrifugal blowers is avail
able. Airflow ranges from 150 to 800

Ceramic Capacitors
Named “Wee Con,” this series of 

dipped phenolic coated, subminiature, 
plate ceramic capacitors are well 
suited for printed circuit boards. Ca
pacity is from lOpf to 0.036MÎ, at 
200 wvdc. Erie Resistor Corp. 
BOOTH 3210.

Circle 199 on Inquiry Card



x 1 13/64 in. high.1 55/64 in.

BOOTH 1227.Augat Bros.

Circle 208 on Inquiry CardCircle 205 on InquiryCircle 202 on Inquiry Caid

thermo-

Circle 209 on Inquiry CardCircle 206 on Inquiry Card

Audio Oscillator

210 on Inquiry CardCircle 204 on Inquiry Cud

envelope and
Kay Electric

Sink is anodized cast aluminum alloy 
with insulated aluminum base plate.

designed fur 
applications. 

200 vac. 400

low level inputs such

display of detected 
sharp pulse markers. 
Co. BOOTH 3512.

ing to gimbal structure, 
strument Corp. BOOTH

printed circuit board at right angle 
to the plug and receptacle contacts. 
DeJur-Amsco Corp. BOOTH 2307.

Reeves In 
1305.

type 
pre-

couples, strain gages, resistance 
thermometers and thermistors. San 
Diego Scientific Corp. BOOTH 3021.

in ratios from 1:1 to 
Design Corp. BOOTH

ELECTRONIC INDUSTRIES * March 1961

cision charging, discharging and test
ing. Republic Aviation Corp 
BOOTH 3010.

cps, 3 phase. Minimum speed in free 
air is 20,500 rpm. Globe Industries, 
Inc. BOOTH 2827.

An a-f sweeping oscillator and fre
quency marker covers from 20 cps to 
200 KC. It provides a swept freq.

350 oz.-in., 
360:1. PIC 
1517.

Compensating Capacitor
The T-C Trim provides compensa

tion for variations caused by temp 
changes. Model VCJ463 can be 
tuned by an invar piston. Capacity 
is fixed. JFD Electronics Corp. 
BOOTH 1622.

Multistage Blower
This blower has been 

high back pressure 
Specs are: 3.3 in. dia.;

Speed Reducers
A new line of precision speed re

ducers, in 3/16 and % in. shaft 
sizes is designed for torques up to

Battery Service Unit
Model RAC-60CDT services 

high performance silver zinc 
battery. Unit’s capabilities an

Pancake Resolver
Precision pancake resolver has a 

functional accuracy of 10 sec. of arc. 
It is designed for stable platform ap
plications and permits direct mount-

Heat Sink
Power transistor junction temp, is 

controlled by this heat sink. It is

Connectors
Plug and socket connectors are 

available in a variety of contact sizes 
from 4 to 38. All dip solder to o

Solid State Alarm
The solid state alarm unit is for 

monitoring over-limit conditions from



Products
at IRE BOOTH 3034.Tech Labs.

Circle 277 on Inquiry Card

Printed Board Connector

recorder reproducers

ISO

10 to 32 v. with regulation of 3 mv 
Ripple is less than 250 mv, rms. Quan-

freq. to 1.2 MC when the magnetic 
tape is run at 120 ips. The 7-track 
CM-100 can be converted to 14 tracks. 
Mincom Div., Minnesota Mining & 
Mfg. Co. BOOTH 3243.

Circle 273 on Inquiry Caid
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Voltage Tunable BWO
Backward wave oscillator QKB924 

is for applications where frequency 
stability is essential. It has perma
nent magnet beam focusing and range 
is 2700 to 3200 mc. Raytheon Co. 
BOOTH 4045.

Circle 274 on Inquiry Card

Recorder / Reprod ucer 
The CM-100 series of video band

Impedance Plotter
The AMCI Type 14 Automatic Im

pedance Plotter covers the 0.1-1700 
mc range. Self-contained except for 
an external oscillator, it presents con
tinuous impedance information Al
ford Mfg. Co. BOOTH 1718.

Circle 271 on Inquiry Card

Compact Power Supplies
Model 170, 3x4x5 in., has an 

output current .if 0.25 a. The unit 
has a voltage output variable from

Precision Pots
The 7800 series of precision po

tentiometers is for ac excited circuits. 
These units have high input imped
ance and low output impedance. Heli
pot Div., Beckman Instruments, Inc. 
BOOTH 1201.

Circle 276 on Inquiry Card

The POS-E-KON connects flat 
conductor cable to printed circuit 
boards or to flexible etched circuitry. 
It produces a direct conductor-to- 
conductor contact without solder. 
Thomas & Betts Co., Inc. BOOTH 
1921.

Circle 278 on Inquiry Card

Encoder
A 12 tone, 4 pulse transistorized 

encoder, Model ET 12-4, enables op
erator to select up to 11,000 possible

Microwave Absorber
The NEO-T absorber for airborne 

and missile use is available for stand
ard radar and special frequencies. It 
features temp, range of —70 to 
270°F, easier handling and greater 
strength McMillan Industrial Corp. 
BOOTH 3223.

Circle 275 on Inquiry Card

4 letter code groups. Security De
vices Lab., Electronics Div. BOOTH 
1508.

Circle 272 on Inquiry Card



(Achual sím)

BOOTH 2104.sistor Co.
Circle 285 on Inquiry Card

Recorder/Reproducer
The 460 Series recorder/reproducer 

can be changed from reel to loop 
operation without rehandling the 
tape or making any changes other 
than operation of the controls. San
gamo Electric Co. BOOTH 2205.

Circle 287 on Inquiry Card
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environments encountered in missiles 
and high performance aircraft. Kear
fott Div., General Precision, Inc. 
BOOTH 1509.

Circle 286 on Inquiry Card

Film and Paper Processor
The whiteprinter processes sensi

tive films and office paper work. The 
Junior Ozamatic is a table-top copier 
with a 13 in. throat. Ozalid Div., 
General Aniline and Film Corp. 
BOOTH 4106.

Circle 279 on Inquiry Card

Klystron Power Supply
The 809-A Klystron Power Supply 

is designed to operate low power 
klystrons. It contains a regulated 
250 to 600 v. beam voltage, and 0 to 
900 v reflector voltage. PRD Elec
tronics, Inc. BOOTH 3602.

Circle 281 on Inquiry Card

Mobile Data System
A mobile low-cost data handling 

system will eliminate the need for 
complex installations. RAD AC I. 
was developed for the processing, de
fense and manufacturing industries. 
Radiation Inc. BOOTH 3001.

Circle 284 on Inquiry Card

circuit breaker overload protection. 
Output voltage is variable. Indus
trial Test Equipment Co. BOOTH 
3613.

Circle 283 on Inquiry Card

is from —80°C to 4-125°C, with low 
leakage current nnd dissipation fac
tor. Pyramid Electric Co. BOOTH 
1212.

Circle 280 on Inquiry Card

Resistors
A new line of reliable high resist

ance resistors known as the HR 1000 
series use the PyroSeal technique 
and a new- type of coating to assure 
long term stability. Pyrofilm Re-

Indicator Lights
“Data Cap” Series 250 assemblies 

offer removable cap (with legend) 
and replaceable cartridge. They 
use T-1% incandescent lamps rang
ing from 1.35 v. to 28 v. Dialight 
Corp. BOOTH 2829.

Circle 282 on Inquiiy Card

Tantalum Capacitors
Type TAD is a miniature dry elec

trolyte tantalum capacitor that meets 
Mil-C-26655A Operating temp, range

AC Power Supply
Precision 25 va ac power supply 

meets all military specs for ground 
support equipment. Unit features

Synchros
Improved synchro design permits 

operation of size 8, 10 and 11 syn
chros and resolvers in the extreme

lilt«!



Products
at IREtioning at a simple push of a pin at

the desired point the circuit.

Crimp-Type Contact
Varilok crimp-type contact

• ■ - -
UM 0 □

Sealectro Corp. BOOTH 2919.
Circle 289 on Inquiry Card
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strength, and rigidity and resistance 
to deformation and creep. Gries 
Reproducer Corp. BOOTH 4030.

Circle 294 on Inquiry Card

which will accept all wire sizes from 
18 ga. to 30 ga. It offers positive 
locking of contacts when inserted into 
connector castings. Elco Corp 
BOOTH 1420.

Circle 290 on Inquiry Card

DC Operational Amplifier
The Model 505A operates directly 

from a 115 v. 60 CPS, and features 
response to 5 KC and open loop gain 
of 5000. It tits a standard 19 in. 
rack. Micro Gee Products, Inc. 
BOOTH 3842.

Circle 291 on Inquiry Card

Floating Zone Unit
The Model HCP floating zone unit 

and its associated controls, including 
power control for operation of gen
erator, is designed for production and 
lab. purposes. Lepel High Frequency 
Labs., Inc. BOOTH 4213.

Circle 292 on Inquiry Card

Coil Turns Analyzer
The instrument checks the number 

of turns on a variety of coils. Model 
165 Coil Turns Analyzer compares an 
internal universal standard against 
a production coil product. DeLuxe 
Coils, Inc. BOOTH 2933.

Circle 295 on Inquiry Card

Molded Screws
Delrin screws possess high electri

cal insulation properties and tensile

Circuit Board
The Sealectoboard provides a means 

of switching and component interposi-

Probe Thermistor
Mating of the plain bead and glass 

probe thermistors has produced a 
hybrid thermistor only 0.060 in. in 
dia. by % in. long. Dissipation con
stant is 0.6 mw./*. Victory Engi
neering Corp. BOOTH 1423.

Circle 293 on Inquiry Card

Wide Band AM Generator
AM Generator Model 144H tunes 

from 10 kc to 72 mc. Features in
clude n precisely calibrated fine freq, 
control, automatic level control and 
output voltage accuracy to 0.5 db. 
Marconi Instruments. BOOTH 3702.

■ Circle 288 on Inquiry Card



Metal-to-Metal Adhesive

•MC

Sticht Co. BOOTH

adhesive, Metlbond

signing, testing, and demonstrating 
pnp transistor switching. Navigation 
Computer Corp. BOOTH 3232.

Circle 303 cn Inquiry Card

408, is for metal-to metal bonding ap
plications. It meets Mil-A-005090D

and Type I. Class 11 under Mil-A- 
25463. Narmco Materials Div., Tele
computing Corp. BOOTH 2126.

Circle 300 on Inquiry Card

from either oxygen-free copper or 
from a zirconium copper alloy. Stand
ard Pressed Steel Co. BOOTH 4528.

Circle 297 on Inquiry Card
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12.7 kmc. Reflector sizes

Switch Circuit Tester
Navcor Experimenter, Model 1320, 

is an all-semiconductor general pur
pose laboratory instrument for de-

Semiconductor Mounts
Mounts are made by cold forming 

the bases, which double as heat-sink 
and electrically conducting mounts,

Alumina Ceramics
These subminiature ceramic forms 

of alumina oxide, possess high di
electric strength at high freqs, and 
elevated temps. They are for use 
in semiconductor assemblies. Dia
monite Products Mfg. Co. BOOTH 
4105.

Circle 302 on Inquiry Card

Flat Attenuator
Model 4664-20A is an S-band flat, 

continuously variable, attenuator for 
the 2.5-4 kmc band. It can be re
motely controlled and is suited for 
missile, airborne, and lab applica
tions. Antenna Ar Radome Research 
Assoc. BOOTH 3015.

Circle 299 on Inquiry Card

Vacuum Coating Unit
This 6 in. vacuum coating unit is 

designed for laboratory and produc
tion uses. Model HVS 1006 consists 
of 18 x 30 in. bell jar, base plate 
with feed throughs and a 6 in. high 
vacuum system. International Pump 
& Machine Works. BOOTH 4219.

Circle 304 on Inquiry Card

Terminal Boards
The military terminal board line of

fers every type designation according 
to MIL-T-16784B, made according to 
BUSHIPS 9000-S6505-73214 draw
ings with their latest revisions, 
BUORD S64101. Kulka Electric 
Corp. BOOTH 2900.

Cude 296 on Inquiry Card

3236.
Circle 301 on Inquiry Card

range from 2 to 12 ft. Line offers a 
choice of spun or mesh reflectors. 
Technical Appliance Corp, BOOTH 
1207.

Circle 298 on Inquiry Card

Microwave Antennas
The TACO microwave antenna 

line includes freq, ranges from 806

Stroboscope
The Model 510-AL Stroboscope 

provides a direct and accurate meas
urement of speeds from 60 to 15,000 
RPM. With harmonics, speed over 
15,000 rpm can be measured. Her-



Papers Highlights (Continued)

ADVANCES IN COMPONENT 
DESIGNS

35.1. General Theory of a Glatt 
of UHF Resonator*

Joel L. Ekstrom. M estinghouse

tors 
tion 
and 
line 

Electronic« Div.
general theory of UHF resona- 
c-tnposed of a cascade connec- 
of a shorted, high-impedance line 
an open-circuited low-impedance
is presented from the point of 

view of the poles and zeroes of the 
driving point immittances at the
shorted end and the junction point. 
It is shown that the configuration 
studied is a general one from which 
re-entrant and quarter-wave resona
tors may be derived as special cases. 
The Q factor of such resonators is 
considered, and it is shown that con
ventional resonators do not have as 
large a Q per unit volume merit fac
tor as is possible with proper capaci
tive loading. The coupling problem 
is considered, and practical experi
mental results at 450 Mc are given.

SPACE ELECTRONS
28.1. The Effect * of Van Allen Balt 

Radiation on Material
Robert S. Shane,, Light Military 

Electronics Dept., GE Co.
The paper is a discussion of the 

interaction of the Van Allen Belt with 
certain components and materials. 
This radiation belt, located between 
latitudes 50 °N and 50 °S (auroral 
zones) and roughly between 1000 
statute miles and 3500 statute miles 
above the equator, has a radiation 
intensity which is about one order of 
magnitude more than the area above 
or below it.

An estimate of the effects of Van 
Allen radiation on various materials 
and components is included as an 
extrapolation of data secured from 
nuclear fission fragment bombard
ment and gamma irradiation. The 
estimated effects of high-energy radia
tion on several specific components 
and materials are discussed, and rec
ommendations arc made for an addi
tional testing and evaluation pro
gram.

ANALOG AND
HYBRID TECHNIQUES

40.2. Theory and Practice of Hall 
Effect Multiplier»

G. S. Glinski and J. P. Landolt, 
Univ, of Ottawa.

The theoretical part of the paper is 
concerned with the systematic analy
sis of errors arising when the physical 
principles of Hall effect are translated 
into engineering design of a Hall mul
tiplier suitable for electronic analog 
computer applications.

The practical part of the paper de 
scribes the development prototype of 
a completely transistorized self-con
tained multiplier, based on Hall effect 
and utilizing the commercially avail
able components.

SHUTTLE SERVICE

«wm*

International Rectifier Corp, is again pro
viding free shuttle bus service between the 
Coliseum area and convention headquarters

ELECTRON DEVICES
8.3. Recent Advance* la Gallium 

Arsenide Transistor*
M. E. Jones and E. C. Wurst, Jr., 

Texas Instruments, Inc.
Techniques for constructing an 

n-p-n alloy diffused mesa gallium 
arsenide transistor will be presented. 
The parameters achieved to date will 
be discussed, with the emphasis on 
the application of this device as a 
high-speed switching transistor. These 
parameters will include the output 
characteristics, power gain, current 
gain and other h parameters, static 
characteristics, HF characteristics, 
and switching characteristics.

MICROWAVE DEVICES
23 2 The Maser Amplifier as a 

Practical Compoaaats 
Mlcrowavs

F. E. Goodwin, J E. Kiefer and G. E. 
Mow. Hughes Rea. Labs.

Microwave master amplifiers, with 
typical noise temperatures near 10° K, 
can offer substantially improved per
formance in a variety of systems, e.g., 
satellite communications, lung-range 
radar. Until recently, the complexity 
and bulkiness of maser amplifiers has 
seriously restricted their usefulness. 
This paper describes the results of a 
program to develop the maser as a 
rugged practical component. Through 
unconventional packaging, single-port 
and traveling-wave X-band masers, 
together with their magnets, circula
tors and isolators, have been developed 
to fit within a miniature dewar less 
than 14 inches long, weighing less than 
12 pounds. These masers will operate 
20 hours in any position on one charge 
of helium The cryogenic technology 
is being further refined to allow the 
use of a self-contained miniature hel
ium refrigerator weighing 14 pounds.

INDUSTRIAL ELECTRONIC 
APPLICATIONS

18.2. Computer* for Industrial Control
R W. Sonnenfeldt, RCA

General-purpose digital computers 
are now making their appearance in 
industrial plants. For the most part, 
they do not merely mechanize tasks 
previously handled by humans, but 
make possible an entirely new era in 
control of complicated processes. In
dustrial control computers are now 
being designed for such application. 
This paper discusses in basic terms 
the characteristics and performance 
features of industrial computers and 
how they can increase process profit
ability.

Computer speed, memory capacity, 
kind of memory, mechanical design, 
programming features, reliability and 
other specifications are related to re
quirements of industrial control. A 
typical application analysis is ex
plained through use of high-speed tin 
plate line as an illustrative example. 
Several suggestions are offered as an 
aim in the writing of better purchase 
specifications.

Something For the Ladies

Ladies may register free in the Ladies Headquarters at 
the Waldorf Astoria Hotel (Regency Suite). The regis
tration badge is also good for admission to the Show 
at the Coliseum.

Monday 
9:30 am

1 3C 4 ?C pm

Registration nnd “Get Together” 
Coffee Hour. Bus tour through Lower 
New York and Old Chinatown; Visit 
to the National Design Center.

Among the field trips 
will be a guided tour 
of the United Nations

Tuesday 
8:45 am to 

3:30 pm

Fashion Show Breakfast at Altman’s 
Dept. Store; A guided tour of the 
United Nations; Luncheon at “Luau’s 
400.”

Wednesday 
1130 am to 

130 pm

Luncheon Fashion Show — Empire 
Room, the Waldorf-Astoria.

2:00 pm Matinee—“Irma La Douce.1
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SOCKET

Low-CostBases

SUBMINIATURE« .Û5OÎ .001-.200

PLUGS SOCKETS
for low-current circuits

Circle 67 on Inquiry Card

Division ot UnM-Ctrr Fastener Corporation, Boston. Massachusetts

RETAINING 
RINGS

Booth #2535 
IRE Show

ACTUAL 
SIZE

for interconnecting low current 
circuits where miniaturization is 
important...electrical ratings 

conform to EIA standards

Molded of low-loss, mica filled phenolic insulation (type MFE per 
MIL-4-14E) with beryllium copper contacts, .00003 Min. Sel-rex 
gold plated Available also, with glass-filled Diallyl Phthalate 
insulation (type SDG per MIL-M-18794).

May be swaged into metal chassis, cemented into Bakelite 
chassis, mounted with retaining ring or potted.

Cincb Manufacturing Company
1026 South Homan Avenue, Chicago 24, Illinois

WRITE FOR FULL INFORMATION TODAY! Complete engineering data and detailed specifications on this line ot low cost plugs 

and sockets is available. Yours for the asking, or phone NE 2-2000.

DOT

DIMENSIONS

No. of Contacts A B C
3 350 ± 003 .194 .360
4 .350 ± .003 .194 .360
5 .350 ± 003 .194 .360
6 400 ± .003 .244 .410
7 .450 ± .003 .294 .460

PLUG RECEPTACLE RETAINING 
RINGS

3 confects 204-92-03-047 131 13 12 095 441-00-11-0121105)

4 contacts 204-92 44-04« 131 14 12 096 441-00-11-092(105;

5 contact* 204-92 05-049 131 15 12 497 441 0011-082(105)

6 contact* 204-92-06-050 131-16-12-09« 441 00-ll-N3(105)

7 contacts 204-92 07 046 131-17-12 099 4410O U-0MJ05) ! .....
ELECTRICAL RATINGS

Maximum Rutad Voltage AC-RMS 
Contort te »mart ITOvolU
Contact to ground 500 volU

Imulation to» fertor 
Maximum 0.50 Dry

■mutation Resistance

Initial Interven 1M Extraction
F orco

3 comart (Max.).. SIB* J
Capacitance

Meewred tram ont contact to ill 
other conducting parti 1 5 mm.f

IMaa.)

Maawrad from one contact to all 
other conducting
parti 50.000 Megohms (Min)

CuntactRealxtonce 0.50 Ohm» (Max.) 
Safe Operating Temperature

Maximum to C

1 contact (Max.).. 7 to*.
5 MMM (Mac.).... (lbs.
5 coatad (Max.)... 9 toe.
7 cvrtarf (Max.) 10 lb*.

Individual Contact RetMUton Force
Minimum Gauga Weight. ..14 ounce



Interval CounterUHF Oscillator Twin Fans

BOOTH 2822.tron Mfg. Co.

Illuminated Switch Decade Voltmeter

Products

Flexible Encapsulant
Silicon

Model accommodate
Heath

1961

The D-930-A precision rms volt
meter has a range of 1 mv. to 300 v. 
and a frequency range of 5 CPS to 100

material permits

A Multi-Switch, Series 21000, is 
for use in computers, telephone ap
paratus, data systems and ground to

ELECTRONIC INDUSTRIES • March

and lock-in characteristics. 
Co. BOOTH 1801.

Circle 177 on Inquiry Cord

Model 5275A Time Interval Coun
ter provides precise digital measure
ments of very short time intervals 
between events. Range is 10 nano
seconds to 0.1 sec. Hewlett-Packard 
Co. BOOTH 3205.

Circle 172 on Inquiry Card

The Twinpax offers large air de
livery, directed air flow, low noise 
level, min. vertical space require
ments, and high efficiency filtering. 
It uses 2 saucer fans in parallel. Ro-

air support equipment. Buttons are 
side and front illuminated. Switch
craft, Inc. BOOTH 2825.

Circle 170 on Inquiry Card

visual inspection of circuits and com
ponents. Sylgard 182 possesses high 
dielectric properties, good moisture 
resistance, flexibility and toughness. 
Dow Corning Corp. BOOTH 4310.

Circle 171 on Inquiry Card

The Model 400 uhf electronically 
swept oscillator covers the frequency 
range of 500 to 1100 mc. It is ca* 
pable of amplitude, pulse or frequen
cy modulation. Menlo Park Engineer
ing. BOOTH 3843.

Circle 169 cn Inquiry Card

variety of units using “Solderforms. 
Kester Solder Co. BOOTH 4221.

Circle 174 on Inquiry Card

KC. Reading accuracy over the whole 
range is 0.025%. Muirhead Instru
ments Inc. BOOTH 3230.

Circle 176 on Inquiry Card

Oscilloscope
The Model IO-30 laboratory 5 in. 

oscilloscope features: wide band 
amplifiers; push-pull output; positive 
trace position controls; good linearity

Soldering Machine
Semi-automated or completely auto

mated soldering is featured in the 
Universal Soldering Machine, SD-4



PROGRESS IN MICROWAVES

NEW X-BAND TUBES

IMPROVE MICROWAVE

RECEIVER PERFORMANCE

shown

HIGH-

Z-5259

tiers listed below) 265-O4-9M5-S481-M

GENERAL ELECTRIC

voltage-tunable magnetron 
on the right.

stringent specifications for shock 
(50 G’s) and vibration (15 G’s) in 
critical military applications.

TO ORDER, or to obtain more infor
mation, contact your nearest Power 
Tube sales office (telephone num-

G-E POWER TUBE 
DEPARTMENT PRODUCTS 
ALSO INCLUDE:

The latest advances in G.E.’s con
tinuing program for providing com
plete microwave coverage m a wide 
variety of tubes from L to K band 
are the traveling-wave tubes and

TELEPHONE TODAY— Syracuse, Ol 2-5102 ... Clifton, N.J., GR 3-6387 
. . Washington, D.C, EX 3-3600 . . . Chicago, SP 7-1600 . . . Day ton, 

BA 3-7151 ...Los Angeles, GR 9-7765.
Circle 68 on Inquiry Card

OUTSTANDING LOW-NOISE, 
GAIN PERFORMANCE

TWT tyjies Z-3103 and

FREQUENCY RANGES AVAILABLE 
TO DATE

• Ignitron*
• Hydrogen fhyralron*
• Magnetron*
• Mnlal-ceramic tetrode*
e High-power duplexer*
e High-power waveguide filter* 
e Klystron*
• Thermionic converter*

VTM’S PROVIDE LINEAR TUNING
Newest addition to a growing 

line of G-E Voltage-tunable Mag
netrons is the Z-5429. This tube’s 
broad-band frequency range suits 
its use as a local oscillator in radar 
receiver circuits. A complete r-f 
power package, the tube gives a 
minimum of one milliwatt of linearly 
voltage-tuned power over the entire 
X-band range, without mechanical 
adjustment.

are particularly suited for use in X- 
band receiver systems as broad-band 
amplifiers. The low-noise character
istics, ranging from 7 to 10 db max., 
coupled with a uniform high mini
mum gain of 25 db, make possible 
new levels of performance in detec
tion and amplification of weak 
signals.

The low saturation power of both 
tubes protects mixers nnd other 
components from overload damage. 
Permanent magnet focusing elimi
nates need for additional power sup
ply equipment in the circuit, in
cluding weighty, space-<-onsuming 
solenoids.

Because of their inherent broad
band operation, the tubes require 
no tuning over their respective 
ranges, thereby permitting a signifi
cant degree of flexibility in fre
quency selection.

Compact, and rugged, these metal
ceramic tube« are completely pack
aged with r-f and d-c connectors. 
The tubes illustrated withstand

Z-5429 8.5-11.0 Kmc, 
(min.), 9.0 mc v Tuning Rot

NEW VOLTAGE-TUNABLE 
MAGNETRON

NEW TRAVELING-WAVE 
TUBES

Z-3103 7.0-11.0 Kmc, 5 mw Output, 10 
db Max. Noise Figure

Z-5259 8 0 T2.0 Kmc, 5 mw Output 

db Max Noise Figv -

'This spectrum readily broadened and adapted 
far YOUR specific applications.

Band VTM (Kmt) TWT (Kmt)

K —

35.0-40 0
14.0-IB a

X 8.5-11.0 7.0-12.0

c — 4 0-10

s 2.2—3 85 —

L 1 0-2.3 —



General Instrument Silicon RectifiersUP TO 25 AMPSPIV’s—50 v to 30,000vQ SILICONRECTIFIER TYPES
WIDEST RANGE FASTEST DELIVERY,

new YORK COLISEUM, BOOTHS 1101-1106

IN CANADA Cnrtl lMtrwM«t-r. W S.tH«» «1 Cimi« IU , PO. Oh 4M 151 5 Wtki' IVMt WktcrlM. Ontani CiNl* SHimM 44101;
Circle 69 on Inquiry Card158

K»" Medium 
Power Studs 

from 50 to 
1,000 PIV

7 JAN 
Top Hats 

& Jí«" Studs 
.. from 100 to 

600 PIV

Insulated 
Studs 

. from 50 to 
600 PIV

Rectifier 
Stacks
... from 

50 to
4,800 PIV*

k»" Hi Power 
Studs

,. from 50 to 
600 PIV*

uiode/Rectifiers 
. from 50 to 
600 PIV

Hi Voltage 
Cartridges 

from 
600 to 

30,000 PIV

Also available with Reverse Polarity 
Available on request up to ABO 000 PIV

SEE YOU AT THE I.R.E. SHOW—

SEMICONDUCTOR
DMSIOK OFGENERALINSniUMBnCORPORJmOfl

65 Gouverneur Street, Newark 4, New Jersey

New 25-Amp 
Studs... 
frr 50 to 

600 PIV

ELECTRONIC INDUSTRIES • March 1961

• Immediately Available Off-The-Shelf • Realistically 
Priced • Contact General Instrument at the address 
below for the name of your local authorized stocking 
distributor,

• Whatever your requirement, there is a Q type that 
exceeds military and industrial spec’s • Top Hats • 

Medium Power Studs • Hi Power Diodes • Plastic
• V Hex Hi Power Studs • %" Hex Hi Powei Studs • 
Insulated Studs • All JAN Top Hats • Rectifier Stacks 
• Hi Voltage Cartridges • Custom Packages for Special 
Needs • New 25-Amp Stud Rectifiers

Top Hals 

from 50 to
1.500 PIV

. Hi Power 
Studs 

from 5') tu
600 PIV’



0.2% ofat an

Command Receiver

Products
at IRE

Conductivity Controller

communications equipment

semiautomatic
trument calibration standard.

ilio Frequency Lab: BOOTHBOOTH

Circle 193 on Inquiry CardCircle 190 on Inquiry Card

159

dustrial Instruments, 
3225.

Model RGC-11 is for on-off control 
action based on a change of solution 
conductivity. It uses magnetic ampli
fication, avoiding tube aging, tube 
replacement, and sensitive relays. In-

Model 1900

I'orque Calibrator
The Model 6500-T2 Torque Cali

brator has three scales which pro
vide a measuring range of 0.5 to 40.0

and 
can

indicated reading. Waters Mfg. Co.
Inc. BOOTH 1233.

Circle 191 cn Inquiry Card
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mc range. Sensitivity is 7 mv. 
matching decoder is available. 
Electronics Corp. BOOTH 2338.

Circle 186 on inquiry Card

20 times on a large viewscreen. Dis
tortion is not more than ±1%. Geo
tech, Inc. BOOTH 3239.

Circle 192 on Inquiry Card

RF Shielding Compound
Highly conductive caulking paste 

Eccoshield VX properly applied to 
conduit pipe threads or enclosure 
seams, gives insertion loss of 100 db 
from 200 KC thru 10 kmc. Emer
son & Cuming, Inc. BOOTH 3828.

Circle 188 on Inquiry Card

can be designed with kit #40. II 
can be moved intact and set up any
where for operation and easy main
tenance. Alden Products Co 
BOOTH 1613.

Circle 187 on Inquiry Card

( alihration Standard
Calibration of de voltmeters 

ammeters to ±0.05% accuracy 
l>e accomplished quickly using

Electronic Tachometer
The self-contained, sensitive unit 

accurately measures the speed of any 
rotating, reciprocating oi oscillating 
shaft or mechanism. It employs a 
magnetic pickup. Airpax Electronics 
Inc. BOOTH 2306.

Circle 185 on Inquiry Card

Building Block hit
Electronic test, measurement,

For missile flight guidance and 
safety operations, the Model 2621 
tunes to a fixed freq, in the 406-549

Wide-Screen I ilm Viewer
The 16mm Film Viewer features 

a motorized film drive, a remote op
erator control, and data magnified



Meter Relay
Model 1073 Mag-Trak relay pro

vides positive reliable contact even 
when contact points have become con
taminated in use. Magnet “pull-in’’ 
action closes contact points. Day
strom Inc., Weston Instruments Div. 
BOOTH 1708.

Circle 313 on Inquiry Card

Speed Transmissions
Multiple speed transmissions fea

ture instantaneous changes between 
predetermined speed ratios, manual 

or automatic selection of 
tios, and remote control 
changes. Autotronics Inc. 
1111.

speed ra- 
of speed 

BOOTH

Circle 314 on Inquiry Card

Transistor Aging Oven
High temp, oven is for aging tran

sistors and other 
nents at 350°C 
atmospheres. The 
has capacities to

electronic compo
under inert gas 
1290 oven series 
30 cu. ft The

Electric Hotpack Co., Inc. BOOTH 
3846.

Circle 315 on Inquiry Card

Traveling-Wave Tubes
Eight new TWTs are available in 

the 0.5 to 20 KMC range. Depending 
on tube type, focusing is accomplished 
by one of 3 methods: solenoid, elec
trostatically or periodic permanent 
magnet. Huggins Labs., Inc. BOOTH 
2925.

Circle 316 on Inquiry Card

these
Products
at IRE requires no adjustment when mounted 

on magnetic or nonmagnetic panels. 
Yokogawa Electric Works, Inc. 
BOOTH 3940.

Circle 319 on Inquiry Card

Logic Circuit Device
With on-off control at a single base 

input, binary functions can be ac
complished with only one active ele
ment per stage. The 2N892 Trigistor 
Series combines ratings to 200 v. 
with high sensitivity. Solid State 
Products, Inc. BOOTH 1920.

Circle 317 on Inquiry Card

TWT Amplifier
The Model T601 covers a range of 

2-15 kmc. It features: TWT tubes 
using permanent magnets, and 
tered internal power supplies 
meters for beam current, beam 
age and grid voltage. AEL, 
BOOTH 3053.

Circle 318 on Inquiry Card

me- 
with 
volt
ine.

Panel Meter
The YEW Prince has .increased 

readability with a 40% longer scale. 
The coremagnet self-shielded meter

Electrometers
Model 620 battery-operated elec

trometer offers 31 ranges full scale 
current covering from 10’n to 10"* a. 
It can be used for a de preamplifier. 
Keithley Instruments, Inc. BOOTH 
3920.

Circle 320 on Inquiry Card

I..
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ENGINEERING NEWS-#14

CHECKED ENGR CONTROL SWITCH DIVISION

07001

Amps @ 28 VDC
or 120 VAC

87021
Induc.Model No Resist Circuitry

005=-7001
010S.PN O*7021
010T2106T2106
0162 Cir.T2108
010T2150
016T2151

T2108 009T3103
.013T3106
004T4203
013T4205

T2150 16 Grams

NOTE: Ail (except T-3)models above are available with maintained or

T2151

T3103

T3106

T4203

T4205

L10.000

L10.100

Circle 70 on Inquiry Card
L10.200

Manufacturers of a full line of switches, controls and indicators for 
all military and commercial applications. All standard units stocked 
for immediate delivery by leadin. electronic parts 1‘istnbutors.

For more technical information on switches and 
indicator lights, write for FREE CATALOG No. 100.

SUBMINIATURE 
INDICATOR LIGHTS

Approx. 
Weight 

Lbs.

Moisture-proof. Only 35 64 
inch overall. 60,000 hour 
life with 5V lamp Translu
cent lens colors. Available with 
MS or commercial type lamp 
Three lens styles.

These miniature pushbutton and toggle switches 
are typical examples of our complete line of min
iaturized switches. Whatever your requirements 
for miniature hand-operated or mechanically-op
erated switches, we can meet your needs from our 
hundreds of standard and custom units We offer 
an almost unlimited range ol variations in con
figuration, actuation, ratings, operating charac
teristics, etc.

momentary action Self sealing boot available for any bushing mounted 
model, as shown on T2150. All models available with flange or bushing 
type mounting. Basic switch Model T 3 is available with a wide variety 
of standard and spec>al actuators.

CONTROL SWITCH DIVISION 
1408 Delmar Drive • Folcroft, Pennsylvania 
TELEPHONE LUdlow 3-2100 • TWX SHRN-H-5O2

BOOTH 1727-1731

FULL LINE OF MINIATURE SNAP-ACTION SWITCHES





50 years
over
3,500,000,000

SEE YOU AT THE IRE SHOW! BOOTHS 2721-25

highly reliable electronic components and systems

For over fifty years, Cornell Dubilier has specialized 
in the design, production and distribution of capac
itors William Dubilier is regarded throughout the 
world as the "Father of the Capacitor Industry." 
From a modest beginning in 1910, CDE has con
tinued as the leader in this important phase of 
electronic components pioneering.

Today the many vast and widespread facilities 
of CDE provide a single source of unmatched 
capacitor technology. There are more CDE capaci
tors in use today than any other make—every con
ceivable known type, style and class—fabricated 
and sold by CDE in every part of the world.

Designs still unborn are being conceived and 
developed in CDE's Research Center... particularly 
"High Reliability" components for the most ad
vanced applications of the Electronics Age.

Be it ceramics, mica, electrolytics, tantalum, film, 
paper, metalized or types yet unknown, CDE can be 
depended upon to meet the needs of the Electronics 
Industry ... today and in the future.

CDE also produces relays, semiconductors, filters, 
delay lines, pulse networks, packaged circuits and 
systems, test instruments, vibrators and converters, 
and antenna rotors ... all allied electronic devices 
frequently associated with capacitor technology.

When you have been around for 50 years there 
are reasons ... uncompromising quality of mate
rials, meticulous care in production, exhaustive test
ing and a compelling "Urge to Serve."

Look to CDE every time you look for Capacitors. 
Cornell-Dubilier Electronics Division, Federal Pacific 
Electric Company, 50 Paris Street, Newark 1, N. J.

CD,E
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Binary Decoder
Module DC-115 uses the Beam-X 

switch’s ability to function as a binary 
decoder. One Beam-X switch and 4
transistors are 
information to 
roughs Corp., 
BOOTH 1211

used to convert coded 
decimal form. Bur- 

Electronic Tube Div.

Circle 321 on Inquiry Card

Readout Instrument
The new sealed case 64 character 

Readall readout instrument is de
signed to meet the environmental re

quirements of MIL-E-5422D and 
other specs. Union Switch & Signal. 
BOOTH 2122.

Circle 322 on Inquiry Card

Wide Band VTVM
The Model 317 voltmeter accu- 

lately measures 300 
frequencies from 10 
and is usable from 5 
a null detector. It 

nv to 300 v. at 
CPS to 11 MC, 

CPS to 30 MC as 
has a 0-10 db

scale. Ballantine Labs., Inc. BOOTH
3401. Circle 323 on Inquiry Card

Flip-Flop Circuit
This solid state, integrated micro

logic flip-flop circuit is designed for 
the logic section of a digital computer. 
The circuit has an operating temp, of 
— 55’ to 125 C. Fairchild Semicon
ductor Corp. BOOTH 2701.

Circle 324 on Inquiry Card

these
Products
at IRE

Training Simulator
Model PS-250-L, continuous tape 

loop simulator, provides 50 or more 
channels for repetitive playback of 
data in training, computer, and con
trol applications. Precision Instru
ment Co. BOOTH 3035.

Circle 325 on Inquiry Card

Microminiature Relay
These SPDT % x x % in. re

lays are for printed circuit applica
tions. They are rated from dry cir
cuit to la. resistive; temp. —65° to 
-f-125°C; insulation resistance 1000 
meg. at 125°C. Hi-G, Inc. BOOTH 
2812.

Circle 326 on Inquiry Card

H. V. Rectifier Columns
These modular silicon high voltage 

rectifier columns can deliver up to 
lOOOw. of power/cu. in. They are 

available from 10 to 120 kv, with cur
rent capacities of 1 to 50 a. Inter
national Rectifier Corp. BOOTH 2901.

Circle 327 on Inquiry Card

Miniature Markers
Information is accurately 

legibly printed on the markers, 
cial materials developed for 
markers stick-at-a-touch. They 

and
Spe- 

the
stay

stuck at temp, up to 300°C. W. H. 
Brady Co. BOOTH 4101.

Circle 328 on Inquiry Card



PUTTING MAGNETICS TO WORK

Sign up for the Magnetics self-improvement course
You don't know how to work with E to re-

mnenETICS inc.

VISIT OUR BOOTH 2533

Here’s free help to enable you to improve yourself—and 
your position as a magnetic circuit designer. You need it if:

Please enroll me in your free self-improvement course, and lend me 
“How To Seduce Magnetic Circuit Size and Itipome Time.'

MAGNETICS INC.. OEPT El-8b BUTLER

ELECTRONIC INDUSTRIES • Marek INI

ability tape wound cores and bobbin cores which are 
used in amplifier circuits), we have started this course 
Lesson 1, “How to Reduce Magnetic Circuit Size and 
Response Time,” will be on its way to you immediately 
if you use the coupon below.duce the size of magnetic amplifier circuits. Most men 

who design amplifiers for cramped operation m mis
siles have found it invaluable.

i>ii«____ 

company.

AT THE IRE SHOW
Phase write direct to the above advertiser

size by two to ten times, and shorten response time 
proportionately ?

It’s quite possible that you, like many engineers, may 
have bypassed or been bypassed by magnetic circuit 
theory’ as a working tool while you were in school. Yet 
this science has opened frontiers of static control which 
makes an understanding imperative if you are to do your 
job—and further your career. For your sake (and for 
ours, too, because we manufacture and sell high perme-

What’s more, you may only vaguely remember 
„ NI , . . .H = .4ir——, so how can you use it to cut circuit
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Micromodule circuits

Harrison Labs BOOTH 1825.
Circle 329 on Inquiry Card

Power Resistors
additions theirFour

(’HF Antenna

Circle 82 on Inquiry Card166

Another "impossible” job 
done by the Airbrasive®..

DC Power Supply
Model 890A is u general purpose 

lab type de power supply. It is used 
as a highly regulated supply for vac
uum tube type voltages. At 0-320 v., 
0-0.6 a. load regulation is 0.007%.

Axiohm® power resistor line are the 
2, 4, 7 and 12.5 w. resistors. With

the former 3, 5 and 10 w. units, f 
sizes are now available. Ward Leon 
ard Electric Co. BOOTH 2231.

Circle 330 on Inquiry Card

SEND FOR BULLETIN 6006 
... complete information.

S. S. White's Industrial Airbrasive is the key to rapid construction of 
Micromodules by the new RCA Basic .Micromodule Laboratory.

Faster and more reliable and flexible than photo-etching methods, 
the Airbrasive forms circuits and adjusts resistors and capacitors by 
abrading away controlled portions of deposited conducting surfaces 
and terminations.

Every day the Airbrasive is solving problems that once appeared 
impossible. Its precise stream of superfine abrasive particles, gas- 
propelled at supersonic speeds, quickly slices or abrades a wide 
variety of hard brittle materials ... fragile crystals, ceramics, thin 
films, tungsten... and others. No shock, no heat damage. There is 
no contact between the tool and the work.

Note this too. The Airbrasive is not expensive... for under ap
proximately $1,000 you can set up your own unit.

ELECTRONIC INDUSTRIES * March 1961

Send us samples of your “impossible" jobs and we 
test them for you at no cost.

Model 302-A Corner Reflector An
tenna is designed to operate in the 
UHF range from 400 to 470 mc. Com
munication antennas for other freq, 
ranges are available. Sinclair Radio 
Labs., Inc. BOOTH 1337.

Circle 331 on Inquiry Card

Key to fabrication in RCA Basic Micromodule 
Laboratory.. .The Airbrasive cuts and adjusts 

micro-miniaturized components



and ly stable device,
Controlled Rectifier is provided in

WHY BIAS
CONTROLLED
RECTIFIERS?

Circle 73 on Inquiry Card

TCR550 SERIES (IM** hex package) 
operating current range to 50 amps

ically rugi 
the new C

BIASING
OF SILICON 
CONTROLLED 
RECTIFIERS 
AND 
SWITCHES

MEET US AT IRE - BOOTH NOS. 1220-1224

For information on any or nil of Transitron’s line of Controlled Rectifiers, 
call or write today for Bulletin TE-1356.

The latest addition to the Transitron line 
— the 50 Amp Silicon Controlled Rectifier 
— is a three-terminal, four-layer device de
signed to control very hrgt load currents 
with small gate current signals. A mechan-

the IMt' hex base stud-mounted package 
and is hermetically sealed. Wherever high 
power handling ability is required, the 
50-Amp Silicon Controlled Rectifier will 
find wide application ranging from fre
quency changing to welding control.

NOW AVAILABLE - NEW 50-AMP CONTROLLED RECTIFIER

Pioneering in new application techniques. Transitron applica
tion engineers have assembled information which demon
strates how ‘‘gate biasing” will improve the circuit reliability 
of the SCR. This informative booklet, entitled ‘‘The Biasing 
of Silicon Controlled Rectifiers and Switches,” deals indi
vidually with each of Transitron’s Controlled Rectifiers and 
Switches. It is an indispensable aid to the design engineer 
peeking longer life and greater etabilitu in higher temperature 
applications . . . It’s yours for the asking.

on

CONTROLLED
o ci ^ZZl I

on

With the addition of the 50-Amp Silicon 
Controlled Rectifier, Transitron now 
offers the industry the broadest line of 
Controlled Rectifiers available on the 
market today.
Research and development efforts 
during the pastyear have already pro
duced an impressive array of types 
which include the following series:

SALES OFF ICES IN PRINCIPAL CITIES THROUGHOUT THE U S A. AND EUROPE • CABLE ADDRESS TRELCO

TSW31S SERIES (TO IH pa:«a,i- ..........operating Current range to 200mA
TCR251 SERIES (TO-5 package).............operating current range to 1 amp
2N1595 SERIES (TO-5 package)....... . . .  .operating current range to 1 amp
2N1600 SERIES (7 16 hex package).. .operating current range to 3 amps 
TCR505 SERIES ( 16 hex package) . operatrnp, current range to 5 amps 
TCR510 SERIES (11 16 hex package) operating current range to 10 amps 
TQR520 SERIES (11 16 hex package) operating cutren: r^nge to 20 amps

Raqvire* 50mA tn turn nn 50 Amo

Tyw

Mm. Pm» 
Hr.«nr Volt 

•nd 
Min. Forward 

Breakover Volt, 
(volt*)

Max. Avaraga 
Forward 
Carrant 

It W"C UM 
(amp*)

Par lute 
Confituration

TCR4050 400 50 IM.'hex
TCRW' 50 IM.' ha»
TCR2(h 1 *00 50 lM.'n.i
TCR1050 <00 50 IM»' «•»
TCR550 50 50 IM»'h«



AIR POLLUTION PROBLEM SOLVED. Lehigh Portland Cement plant at Mitchell, 
Indiana, removes more than 99% of dust and impurities from kiln exhaust gases 
with four Buell Electrostatic Precipitators Westinghouse Silicon Rectifier Stacks 
in the precipitators have operated without a single failure since installation in 
February, 1960 Rectifier units (in building above) do not require maintenance, 
temperature control, or ozone ventilation.

SPECIAL TRUCKS DISPOSE OF WASTE. Dust that is not recircu
lated is transferred from precipitators to special dust-tight trucks. 
Hoppers and other related precipitator equipment are also designed 
and manufactured by Buell Engineering Company, New York, N.Y.

COMPACT HIGH VOLTAGE INSTALLATION. Westinghouse Silicon 
Rectifier Stacks are housed in Buell Transformer Rectification Unit 
(left rear). Tank (center foreground) is the separate Immersed Dis
tribution High Voltage Switch Unit. An alternate Buell model en
closes both units in a single tank.



Progress in high voltage with semiconductors

WESTINGHOUSE SILICON RECTIFIER STACKS
PROVIDE UNLIMITED FAILURE-FREE LIFE
HELP PRECIPITATORS COLLECT OVER 99% OF CEMENT DUST

Penna. SC 1014

Westinghouse

CO-ORDINATED ENGINEERING AT WORK. Westinghouse Sales En
gineer. James Corson (left), discusses design requirements with 
Buell s Chief Electrical Engineer, L. L. Nagel, and V. P. of Engineer
ing, H. C. Dohrmann. Co-ordinated engineering enables Semicon
ductor engineers at Youngwood to work closely with equipment man
ufacturers to develop new products according to parameters speci
fied by customer engineering departments.

cause momentary current surges of large mag
nitudes. Westinghouse research engineers 
have developed exclusive fail-safe circuits— 
the first to provide ideal voltage division under 
all load conditions. As a result, in electrostatic 
precipitators and other industrial applications, 
including radio broadcasting transmitters, 
pulse generators and radar transmitters, West
inghouse stacks have achieved an unprece
dented record of more than 20,000,000 hours 
of failure-free operation.
For more information on electrostatic precipi
tators—or how Westinghouse Silicon Rectifier 
Stacks may provide a more reliable, low-cost 
source of rectified power for your needs—you 
are invited to call or write: Westinghouse Elec
tric Corp., Semiconductor Dept, Youngwood,

90,000,000 FAILURE-FREE STACK HOURSI There is no record of 
a single stack failure since these devices first became available to 
industry. In Buell Transformer Rectification units, 16 stacks are 
used to provide power in the 50 kilovolt range.

Circle 74 on Inquiry Card

Westinghouse Silicon Rectifier Stacks provide 
the 50 kilovolts required by Buell Electrostatic 
Precipitators in this Lehigh Portland Cement 
plant installation. In 12 months ot round-the- 
clock operation these Westinghouse stacks 
have provided continuous failure-free output 
—with no parts replacements, no maintenance! 
Electrical efficiency is 95% plus! For Lehigh 
Portland Cement Company this means no pro
duction downtime, no maintenance costs, and 
lower power costs. For Buell Engineering Com
pany, it means no service calls, complete cus
tomer satisfaction, and a product that is su
perior to precipitators based on mechanical, 
vacuum tube or selenium rectifiers.
Electrostatic precipitators impose severe cur
rent demands on their power supply. Sparking 
between electrodes and varying dust deposits
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BOOTH 1820
the tip hole. wear-resistant

170 ELECTRONIC INDUSTRIES * Marek 1941

Soldering Tip
Durotherm is a long-life soldering 

tip which cannot freeze or stick in

and comes in a variety of lengths, 
shapes and points. Hexacon Elec
tric Co. BOOTH 4002.

Circle 334 on Inquiry Card

eter. Pre-calibrated sensitivity dial 
keeps instrument and output signal 
in calibration. Unholtz-Dickie Corp. 
BOOTH 3926.

Circle 333 on Inquiry Car J

Vibration Meter
The Dial-A-Gain Double Integrat

ing Meter reads displacement and 
velocity directly from an aceeleroin-

Impulse Relay
Series 670 is designed to insure 

trouble free operation in excess of 1 
million steps. Each momentary im
pulse (up to 10 steps/sec.) causes re
lay to reverse its cam actuated con
tacts. Guardian Electric Mfg. Co. 
BOOTH 2502.

Circle 332 on Inquiry Card

MECHANICßBIJRC.PENNSYLVANIA

crystal controlled 
frequency sources



significant developments create

NEW DIMENSIONS FOR DESIGNERS!

Bonded Shield” CRT’s12-Pin Tubes
Compact TWT’s

Sarong Cathode 
9-T9 Outline

Strap Frame Grid 
10-Pin Tubes

Among the notable accomplishments in recent tube tech
nology arc important Sylvania refinements in the state of 
the art.* Impressive advances are being made in tube reli
ability, tube versatility at Sylvania. Performance parame
ters are undergoing marked improvement while electrical 
uniformity is rigidly maintained. Some results of this 
vigorous new approach to the tube art can he seen in the 
following Sylvania tube developments.

7,“«".. «„to.
I g r - r 
' * « libiti

ELECTRON TUBE NEWS 
...from SYLVANIA



SYLVANIA STRAP FRAME GRID
Delivers high Gm, low noise

SW4GT

The extraordinary Sarong Cathode is a major tube 
refinement designed to stabilize cathode perform
ance, add life to tube service. The Sarong Cathode 
uses a thin film of cathode material precisely con
trolled for uniform density and surface smoothness, 
and wrapped on an ultrasonically cleaned cathode 
sleeve. As a result, possibility of plate-to-cathode 
arcing or cathode “hot spots” is drastically reduced.

Sylvania Strap frame Grid improves tube reliability, provides high Gm per 
mA of lb, enables uniform grid-cathode spacing and resultant narrow disper
sion of characteristics. It affords much improved control of cutoff characteris
tics. Strap Frame design significantly improves stability, resistance to vibration 
and shock. Extensive Sylvania development brings Strap Frame advantages to: 
6ER5, semi-remote cutoff triode; 6DJ8, sharp cutoff double triode; 6FQ5A and 

6GK.5, semi-remote cutoff triodes; 6EH7, semi-remote cutoff pentode;
6EJ7, sharp cutoff pentode. Another example, Sylvania-6ES8, 

semi-remote cutoff double triode, combines Strap Frame 
Grids and Sarong Cathodes for greater accuracy 

in grid-cathode spacing for improved 
cutoff characteristics, high 

stability, exceptional 
uniformity.

Utilizing the straight-sided bantam envelope and a 
miniature 9-pin circle, Sylvania-developed 9-T9 in
creases volumetric efficiency by eliminating the T9 
octal base. 9-T9 enables the use of large tube assem
blies in those stages where higher power dissipation 
capabilities are a design requirement. First new 
9-T9 types are — 6/10EW7... double-triodes in
tended for service as a vertical deflection oscillator 
and amplifier • 6/17HC8 . . . triode-pentodes de
signed for use as vertical deflection oscillator and 
amplifier in 110c deflection circuits of TV receivers 
7695 ... beam power pentode features unusually 
high power sensitivity as an AF amplifier. In Class 
Al operation, self-biased, it delivers 4.5W power 
output with a B+ voltage of only 140 volts • 7754 
. . . 6-volt version of 7695 • 6GM5 . . . beam pen
tode features improved sensitivity and output char
acteristics for AF power amplifier use • 6GC5 ... 
beam power pentode features high power sensitivity 
as an audio power amplifier.

12AU7/A 
12AX7/A 
35»

e«Q7/A 
S8Y56A 
&BZ7
6CY5 
(OA*

5V4GA 
SALS 
SAM 
OAUS 
(AX4 
SU*

S0E4 
USS 
SFQ5A 
6A5CT 
SUS 
6V8CT

SYLVANIA-
DEVELOPED
SARONG CATHODE 
improves tube stability, 
uniformity

SYLVANIA 9-T9 
TUBE OUTLINE
Brings new efficiency 
to chassis layout

SYLVANIA .new dimensions for designers



Measurably unprove image display

Double tetrodes in T-6% bulb!

Sylvania adds a new dimension to circuit design 
with the addition of a 10th pin to the center of the 
9-pin miniature circle. Sylvania 1 O-Pin design pro
vides improved tube performance, makes possible 
new multiunit combinations . . . offers unusual de
sign advantages with a minimum of chassis rede
sign. Case in point Sylvania-6C9 and -17C9, sharp 
cutoff double tetrodes, offer two high-performance 
units in the compact T-6’/2 envelope . . providing 
potential savings in circuitry, reducing space re
quirements. With the addition of the 10th pin. heat 
dissipation capabilities are increased, cathodes have 
separate connections, shielding is introduced to ef
fectively reduce undesirable oscillator signal radia
tion Sylvania-6C9 and -17C9 are designed for VHF 
service as RF amplifiers and autodyne mixers.

Sylvania pioneered the dramatic improvements 
made in image viewing by “Bonded Shield" design. 
First to demonstrate the feasibility of quantity-pro
ducing "Bonded Shield" TV picture tubes, Sylvania 
applied its knowledge to the specialized require
ments of industrial-military CRT’s for virtually any 
application
“Bonded Shield" eliminates the need for conven
tional safety glass, reduces the number of reflecting 
surfaces by 50% Here’s what it does for the viewer: 
apparent light transmission and contrast are in
creased: mirror-like reflections are eliminated. Image 
display is brought “out front” for wide-angle view
ing, mounting and styling are simplified, tube face 
is made accessible for easy cleaning. Other unique 
advantages: “Bonded Shield” caps are available 
with special anti-reflection treatment that can diffuse 
up lo 70% of reflected light; several “Bonded 
Shield” CRT’s are available with calibrated refer
ence scales permanently etched on the safety cap, 
thereby reducing viewing errors caused by parallax.

NEW SYLVANIA 
10PIN TUBES!

* SYLVANIA
BONDED SHIELD” CRT's

MULTIFUNCTION TUBES 
Sylvania 12-T9,12-T12 types!

Presently under development at Sylvania arc five new 12-pin tube types 
for TV receiver applications A natural advance in the evolution of small
size. multifunction tubes, Sylvania 12-pin tubes utilize dome-shaped bulbs 
evacuated from the bottom providing reduced seated height First types to 
be announced soon will be commercial versions of these prototypes: two 
12-T9 types using the 1-9 bulb—SR-3202, damper tube; SR-3203, double 
diode-double triode, horizontal phase comparator and oscillator; and three 

12-T12 types in the T-12 bulb—SR-3201, double-diode, low voltage 
rectifier; SR-3204, double-pentode, sound discriminator, 

sound output; SR-3205, beam power pentode, 
horizontal deflection tube.

Contact your nearest Sylvania Sales Engineering Office for further information on these and other 
exciting tube developments under way at Sylvania. For data on specific types, write Electronic Tubes 

Division, Sylvania Electric Products Inc., Dept. C, 1100 Main Street, Buffalo 9, N. Y.



MICROWAVE DEVICE NEWS from SYLVANIA

'Small signal gain

GENERAL

GENERAL TELEPHONE x ELECTRON LOS

Sample quantities ot L- and S-band TWT s immediately 
available.

50% Smaller!
80% Lighter!

LOW-PRICED PPM-FOCUSEO TWT’s 
for test equipment applications

Sylvania introduces important advantages to 
microwave amplifier applications where econ
omy, compact size, light weight are vital 
design considerations.

1 ess than 4 lbs. in weight and 2*/4" in maxi
mum diameter, Sylvania TWT’s for test 
equipment present unusual opportunities for 
design of compact equipment when compared 
with bulky 15-35 lb. package of the solenoid 
types However, electrical performance ad
vantages over solenoid types are still main
tained Investigate the wide range of 1 WT's 
by Sylvania. Contact your nearest Sylvania 
Sales Engineering Office., or write Electronic 
Tubes Division, Sylvania Electric Products 
Inc., Dept. MDO-C, 1100 Main Street, 
Buffalo 9, N. Y.

•At saturation

rmi

FREQUENCY

(BMC)
POWER 
tnrmn (Mt»,

TW-4267 1-2 10 mW 35»»

TW-42M 1-2 1 w w
TW-4261 2-4 10 mW 35”

TW4260 2-4 1W 30«
rw<?ei 44! 10 mW 35”
TW-427B 44 1W 30«
TW-42E2 »12 5 mW 35«
TW-4273 »12 1 W 30»



NEWMEDIUM-MU
SERIES REGULATOR TUBE

7802WB

Brings together an optimum combination of 
characteristics that makes it ideal for applica
tions in tough environmental extremes.

The 7802WB tw in-triode, medium MU companion to the popular 
6080WB, is the newest in the broad Tung-Sol line of rugged, high 
temperature, long-life series regulators. It combines many out
standing operational and design features in an optimum package 
of peak efficiency and dependability.

CONSIDER JUST THESE FEA TURES:
• High perveance . .. Makes the 7802WB an excellent choice for 

applications requiring high plate current at low plate voltage.

• Medium-mu .. Makes only very small signal t oltage: necessary 
for precise 7802WB control.

• Extra-tight tolerances . . . Plate current and transconductance 
are held to rigid limits to provide greater balance between tube 
sections. This is of particular significance where many sections 
are operated in parallel.

• High temperature operation . . . Extensive use of ceramics for 
heater-cathode insulators, anode -tandoff insulators and element 
-pacers. The graphite anodes used are warp-free and dimension
ally stable regardless uf operating temperatures. Noil-char, 
glass-bonded mica material is employed in the tube base.

• Top-performance in environmental extremes ... Where elec
tronically regulated power supplies must perform under severe 
tonditions shock vibration and high altitude, the 7802WB 
demonstrates long, trouble-free life, assured by both tube de
sign and specifications.

Complete technical details on the 7802WB will be furnished imme
diately on request. A description of the full-line of Tung-Sol series 
regulator tubes is also readily available. Tung-Sol also invites you 
to outline your design needs to us. Our application engineers will 
gladly evaluate your circuit and outline the component which will 
best meet your requirements. Tung-Sol Electric Inc., Newark 4, 
N. J. TWX:NK193

® TUNG-SOL*
Technical assistance is available through: Athnta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; 
Irvington, N. J.; Melrose Park, Ill.; Newark, N. J.; Philadelphia, Pa.; 
Seattle, Wa-h. In Canada: Abbey Electronics, Toronto, Ont.

Circle I47 on Inquiry Card 175ELECTRONIC INDUSTRIES * March 1961





Inside Story of General Electric
Medium Current Silicon Rectifiers

DESIGNED FOR THE 2 TO 30 AMPERE RANGE...
General Electric medium current silicon rectifiers 
offer important extra advantages for your circuit 
designs:

• high current operation with minimum space re
quirements

• high junction temperature rating and extremely 
low voltage drop and thermal impedance

• available with negative polarity (stud is anode) 

• transient PRV ratings mean safer application

• may be mounted directly to chassis or fin, or 
may be electrically insulated from heat sink 
using mica washer insulating kit provided

• conservative ratings for maximum reliability 
under all operating conditions

• all of these same rectifiers are available in a 
wide range of rugged stack assemblies com
plete with cooling fins, connection terminals 
and mounting brackets.

Medium Current Silicon Rectifier Cells
JEDEC*
OE Typ. 
Nvmbii PRV

Tron- 
tiant 
MV

Ma* loc 
@ 145®C 

Stud Single 
Phase

Max Rev.
Cur. (Full 

Cycle Av. ®
Full Load)

Max. Full 
load Volt, 
age Drop

Mu<
Qp,r 
’C

1NHOA 50 100 kA

@ 150»C 
Slud

3 0 ma

» 150 °C 
Stud
-MV 206“

1NI3.7A 100 200 *A 2.5 ma 64V 200-
INI241A 150 300 *A 2.25 ma 64V J00"
|N<34«A :oo 350 <>A 2.0 ma 64V 200"
IN IKH 300 450 6A 1 75 ma -64V 200“
IN I34JA <M1 600 *A 1.5 ma 64V TOO"
1M347A 500 700 «A 1 25 ma 64V
INU.RA 500 800 *A 1.0 ma 64V 700"
INIKH4 50 100 ha 3.0 ma 55V N3-
IN 1700 A 10C 200 12A 2.5 ma 55V 200"
(MUOIA 150 300 12A 2 25 ma 55V 200«
INITOJA 2«' 350 11A 2.0 ma 55V TOO'
tNUOJ* 300 450 I2A 1 75 ma 55V TOO"
IN 1204 A 400 600 12A 15 ma 55V 200’
IN U05A 500 700 ha 1 25 ma 55V 100'
IN1I0. A 600 300 12A 1 0 ma 55V 200’

IN24S in I0A 5 0 ma
25*C Tj 
15V 175"

1N24« 100 10A 5.0 ma 1 5V 175“
IN250 200 10A 5 0 ma 1 5V 175 '
IN24OA 50 30A 5.0 mu 1 SV 175®
1N24«Af IM 20A 5 0 ma 1 5V” 175"
IN2S0A- 200 20A 5 0 ma 1 5V* 175°

INJU. 50 100 2SA

« 145"C 
Stud 

5 0 ma 0 6V JOC"
IN213S 100 JÚ0 25 A 4.5 ma 0 6V JOO”
1NJ15A 200 350 25A 4 0 ma 0.6V 200“
1N2157 300 450 25A 3 5 ma 0.6V 100:
INI1W *00 600 7SA 3.0 ma 0.6V JOC"
1N2159 soo 700 HA 2 5 ma 06V *U<Ja
1N2140 «00 300 25A 2 0 mo 0 6V 200"
•(i?>2SA IB type, available a. SIGNAL CORPS approved unit*.
**@50A ttSignal Corps approved unit, available at USA 1N2135A.

For complete information on General Electric thermal-fatigue free medium 
and high current silicon rectifiers, see your G-E Semiconductor District 
Sales Manager. For additional technical data, write Section 24 C2, 
Rectifier Components Department, General Electric Company, Auhum, 
New York. In Canada: Canadian General Electric Company, 189 Dufferin 
St., Toronto, Ontario. Export: International General Electric Company, 
150 East 42nd Street, New York, N. Y.
For fast delivery at factory-low prices in quantities up to 999, see your local G-E Distributor

logreis ts Our Most Important Product

GENERAL^ ELECTRIC
ELECTRONIC INDUSTRIES • March 1W Circle 77 an Inquiry Card 17Î



IRE New Products

Pack 'em in

463UW 643F

S. Dept, of Commerce,vices,

Write for detailed literature

178 Circle 78 on Inquiry Card

Washington 25, D. C. Index is PB 
161976. Price is $8.00.

WW If Scientific Reports
An index to the recently declassi

fied reports of the World War II 
Office of Scientific Research and 
Development has been printed for 
sale by the Office uf Technical Ser-

ELECTRONIC INDUSTRIES * March 1961

V acuum Coaxial Relays
The vacuum coaxial relay is for 

use at higher frequencies und high 
power levels. They handle up to 15

A COMBINATION OF GOOD-ALL TYPES 
663UW AND 663F CAPACITORS offer 
great flexibility in component placement. 
Case is a “skin-tight” Mylar* wrap, and 
cubic space is used to MAXIMUM efficiency. 
These GOOD-ALL types are widely used in 
the very finest instrumentation. Ratings are 
conservative and both are capable of being 
produced to HIGH-REL specifications.

Young Scientist Award
Dr. Malcolm R. Currie, Hughes 

Aircraft Company scientist, has 
been named one of five “outstand
ing young men” of 1960 by the Cal
ifornia Junior Chamber of Com
merce for his “contributions in 
the space propulsion and micro
wave electronics.”

YOU 
CAN

kw peak power at 600 MC. Relays 
available with 24 or 115 vdc solenoids. 
Jennings Radio Mfg. Corp BOOTH 
1802.

Circle 355 on Inquiry Card

Analog-Digital Converter
Unit features 128-count/rev. true 

binary readout. Non-ambiguity is 
obtained through the use of V-scan 
brushes. Also available us sine
cosine, Gray Code, BCD and special 
readouts. Airflyte Electronics Co. 
BOOTH 1205.

Circle 354 on Inquiry Card

CAPACITORS

GOOD-ALL ELECTRIC MFG. CO. Ogaitoio Nebr

SPECIFICATIONS
Temperature Range — Full rating from —55“C to +85*C 
and to +125*C with 50% derating

Inselatien Resistance - Greater then 100,000 megohm- 
mfds. at 25°C — See curve below.

Life Test — 250 hours at + 85‘C and 125% of rated volt
age.
Dielectric Strength — Twice rated voltage for one minute.

Winding CMStnretiM - Extended foil (non-inductive' MYLAR 
Dielectric.

Humidity Resistance — Far exceeds requirements of EIA- 
Sper RS 164 Para 2, 3. •

Tolerance — Stannard *20% *10% *5% thru *1%.

DIMENSIONS (100 Volt Rat.ng)
Voltage Range — 100, 200 400 600 and 1000 VDC.

CAP MFD D L T W L

©01 154 a — — —

.01 . ISO M ’ 1 .. . . ——■ —

.022 2OJ > ». .154 > .207 a Ap
Ml ....... .224 a Ai .210 a 222 a 1 *

.1 .201 a % 190 * 250 ■

.22 .220 a 1 .no ■ 247 a 1
47 . 442 a 1 « 220 • .072 a 1 ’ a

1.00 .502 ■ 1’1 422 a .050 a V«



SPECIALISTS In MAGNETIC MATERIALS

Circle 79 on Inquiry Card

BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL 
CITIES • (¡nd thtm FAST In the YEUO W PAGES

ELECTRONIC INDUSTRIES • March 1961

ARNOLD 6T CORES: 
PROTECTED AGAINST SHOCK, 
VIBRATION, MOISTURE, HEAT. 
AVAILABLE FROM STOCK

resistance to shock and vibration 
. . . guaranteed also to meet mili
tary specs for operating tempera
tures They require no additional 
insulation before winding, and can 
be vacuum-impregnated afterward

And now a NEW Arnold service: 
immediate delivery on your proto
type or production requirements 
for Deltamax 1. 2 and 4-mil Type 
6T cores in the proposed EIA 
standard sizes (see AIEE Publica
tion 430). A revolving stock of 
approximately 20.000 Deltamax 
cores in these sizes is ready for you

on warehouse shelves. Subject to 
prior sale, of course, they're avail
able for shipment the same day your 
order is received.

Use Arnold 6T cores m your de
signs. Technical data is available; 
ask for Bulletin TC-101A and Sup
plement 2A(datedJune’6O).*Write 
The Arnold Engineering Company, 
Main Office and Plant, Marengo, III.

ADDRESS DEPT. El 3

The hermetically-sealed aluminum 
casing method developed exclu
sively for Arnold 6T tape cores is 
packed full of advantages for you 
. . . performance-improving and cost
saving advantages.

It is compact: you can design 
for minimum space/weight re
quirements. It’s extra-rigid to pro
tect against strains. And it gives 
you maximum protection against 
environmental hazards. Arnold 6T 
tape cores are guaranteed against 
1000-volt breakdown . . . guaran
teed to meet military test specs for



Volume production and simplified controls of the RS2 account 
for its low cost — half to a third less than custom-built units.

Plug-in stepping switches in the digital voltmeter section of the RS2 
permit replacement of all switches and decade resistors in minutes 
instead of days. The plug-in feature allows almost instant trouble
shooting by the substitution method.

Note the compact, plug-in modular design of the scanner
printer section of the RS2.

The RS2 Recording Digital Voltmeter — now in volume production at Non-Linear Systems, Inc. — scans up to 20 double-pole in put 
channels . .. measures DC voltage from ±0.001 to ±999.9 with ±0.01% accuracy . . . and records input channel number and the 4-digit 
voltage measurement. Uses include research and development, quality control, environmental and reliability testing.

High Precision
Data Logger for s3,600



Schenectady
Industries,

Circle 342 on Inquiry Card

RS? BRIEF SPECIFICATIONS

VOLTAGE DIODE
CSP high1N645B is a

vides 400 rectified

30 days.

cavity

ELECTRONIC

voltage silicon diode featuring low 
leakage. The reverse current is typi-

of the 
can be

Mylar. This flexible absorber 
used to line the inside of a

The complete units can be used to 
operate 2 separate r-f circuits or can 
be wired in series to double or triple 
the range of a single attenuator. The 
Model TAA 50 consists of two 0-50 
db attenuators with 10 db steps. It 
can provide up to 50 db attenuator 
to each of 12 circuits or 100 db in 20 
db steps to a single circuit Telonic

HIGH
The

NLS Reports on Low-Cost, 
Standard Data Logger

leakage 
margins 
It pro

current,

stocks become depleted.
See the new RS2 ol IRE, Booth 3041-42.

COMPUTER POWER SUPPLY
This computer power supply will 

accurately regulate 400 cps ac voltage 
for rectifying to various de voltages 
needed in transistorized, modern com
puters. The 3-unit, 2-beuring motor
alternator will permit the use of

FLEXIBLE ABSORBER
Metal film Mylar is a thin and 

completely flexible microwave absorb
ing material. The resistance material 
is a thin film of pure metals, approxi
mately 50 millionths of an in. thick, 
uniformly deposited on the surface

GANGED ATTENUATORS
A series of new ganged attenuators 

provides a wide selection of ranges 
and stepping increments. They use
2 or more 
attenuators 
a common

MAR CALIFORNIA 
80 on Inquiry Card

standard Telonic turret 
ganged in tandem with 
dial-control and shaft.

Beech Grove, Ind.

eally 25 na @ 225 v. This 
provides increased safety 
for high reliability designs.

eral Electric

as a mode suppressor, or to

AC Vollagf Vse NLS AC/DC Converter.
Low-Level DC Vse NLS Model 140 Preamplifier.
Input Impedancc: 10 megt on all ranges.
Size 14" high, IS^" deep for 19" rack

225 v. piv, and 600 mw power dis-

smaller transformer-rectifiers and fil
ter network components. The power 
supply is made up of 3 basic units: 
A 60 cps induction drive motor, a 
wound-field synchronous generator 
and a rotating exciter-rectifier com
bination. Continuous output ratings 
from 1 to 5KVA are available. Gen

wrap around the shorting plunger 
in a cavity to suppress leakage. Val
ues are 50, 100, 150, 200, 300, and 
377 ohms/sq. Filmohm Corp., 48 W. 
25th St., New York 10, N. Y.

Circle 345 on Inquiry Card

Vinia/ Indication 4-digit voltage reading with correct 
polarity and range. 2 digits for input channel

sipation. This diode is recommended 
for such applications as magnetic 
amplifiers, modulators, demodulators, 
networks and power supplies. Rheem 
Semiconductor Corp., 350 Ellis St, 
Mountain View, Calif.

Circle 343 on Inquiry Card

Scanner Operation Mode* AVTO CYCLE — system 
continually repeats automatic scanning cycle from 
channel 00 to 19. ONE CYCLE - system auto
matically stop* after scanning channel 19. PRINT 
— one input is measured without advancing scan
ner. Scanner may be manually advanced one chan
nel at ii time by depressing front panel ADVANCE

INDUSTRIES • March 1M1

A low-cost automatic data logger built as 
an integrated scanning, measuring and 
printing system — the RS2 Recording Digi
tal Voltmeter — is now in volume produc
tion at Non-Linear Systems. Inc
This economs -priced NLS loggei is de
signed for applications requiring high accu
racy and low cost without need for the 
higher speed and greater input capacity of 
higher cost NLS systems. Simplified con
trols offer several automatic and manual 
modes of operation.
While utilizing many circuits field-tested 
for six years in thousands of NLS digital 
voltmeters, the RS2 has undergone exten
sive testing as a standard complete system 
It is delivered ready to use, without need 
for additional engineering or complex inter
connections.
Call your NLS regional office or representa
tive for a demonstration, or write NLS.

Originator of the Digital Voltmeter 

non-linear systems, inc

Range-Polarity Indication automatic
Functions: scanning up to 20-doublf pole channel*, 

measuring DC voltage from ±0001 fa ±999.9 
tn rengr* of ±9 999 99.99/999.9; printing chan
nel number, 4-digit reading, polarity and decimal 
point placement



•Reduced Saturation Voltage! •Reduced Storage Time!

epitaxial
•GERMANIUM

2N781 2N782
Refined by intensive research, proven by extensive testing—Sylvania Epitaxial Mesa Transistors offer 
extraordinary performance characteristics. They combine the high electrical and mechanical reliability, 
power dissipation capabilities, and fast switching speed of the mesa with the low saturation voltage, 
reduced collector capacitance, decreased storage time, and high gain at high current levels that are 
characteristic of the epitaxial process. Electrical uniformity, too, is superior because the epitaxial tech
nique is ideally suited to the highly automated, modern production facilities of Sylvania. Result: remark
able high-speed switching and high-frequency amplifying devices that illustrate the dramatic advances 
being made in the solid state art at Sylvania.

SYLVANIA 2N781-WORLD’S FASTEST PNP 
GERMANIUM SWITCHING TRANSISTOR 

... is designed specifically for circuits with high 
speed and low saturation voltage as prime per- 
formance features. Sylvania 2N782 offers simi
lar electrical characteristics at lower unit cost.

ABSOLUTE MAX. RATIN6S (4 
»7C1

T 25*0
2N7C2 UNIT

Collector to Base Voltace -15 -12 V

Collector to Emitter Voltace -15 -12 V

Emitter to Base Voltace —2.5 -1.0 V

Collector Current 100 100 mA

Power Dissipation (free air) 150 150 mW

Power Dissipation (case at 25‘C) 300 300 mW

Storage Temperature 65 to +10C —65 to+100 •c
, junction Temperature +100 +100 •c

ELECTRICAL CHARACTERISTICS (AT 25'C)

Symiwl CoaSitWaS

2N7II 2N7R2

van IMil Mat Mia Mn

"cm le = -IWAltsO -15 - -12 - 1
"too It = -100 A lt = 0 —2.5 - -1.8 - 1
"«5 It = -100 A = 0 -15 - -12 - - 1

I. = —10 mA

Vcl =-0.22 V 25 - - -

lc=—10 mA

*„ = -025* — — 20 —
»St Ic = — 10 mA, I, = 0.4 mA -0.34 —0.44 -0.34 -0.50 1
’cao *M=-5*,I£ = 0 - -3.0 - -3.0

-A I

*Mts»u lt = —10 mA, Ig = — 1 mA - —0.16 - -0.20 * I
It = —100 mA, ig = —10 mA - —0.25 - —0.45 * 1

^«r *M(o> =0.5 V, IKI) = — 1 mA - 60 - 75 mpsec I
V^ = —3.5 V, Rc = 300 ohm • 20 - 35 m»Mc 1
1^ = 0.251114 — 50 - 75 nusec I

—S’-
Explore the advantages offered your designs by performance- 
proved Sylvania Epitaxial Mesa Transistors. Available from 

your Sylvania Sales Engineer or Sylvania Franchised 
Semiconductor Distributor now! For technical data, write 
Semiconductor Division, Sylvania Electric Products Inc., 

Dept. 193,1100 Main Street, Buffalo 9, N. Y,

182 ELECTRONIC INDUSTRIES • March 1961



rqesa 

•SILICON 
2N783 2N784

Stäfa
TO-H shown three tlmac actual a

SYLVANIA 2N783-WORLD’S FASTEST NPN 

SILICON SWITCHING TRANSISTOR

... is designed specifically for circuits with high 
speed as a prime performance feature. Sylvania 
2N784 delivers low saturation voltage combined 
with exceptional high-speed capabilities.

ELECTRICAL CHARACTERISTICS (AT 25*C) 
2N783 2N784

ABSOLUTE MAX. RATIN6S (AT 25‘C)
»7M 2N7B4

Collector to Bau Voltage

Collector to Emitter Volten

Emitter to Rew Voltage

Collector Current

Fewer Dluipation (free air)

Fewer Dluipation (cata at 2S*C)

Storage Temperature

Nmctron Temperature

-65 to 4-300

+17S

300

+175

UNIT

Symbol Conditions MIrJ Max. Min. Max. UNIT

B*cbo ic = ioom,ie = o 40 — 30 — V
IC = 1(XM,IC = O 5 — 5 — V

BVcer Ic = 1 mA, = 0, Rnr = 10 ohms 20 — 15 — V

VCb = 25 V — 250 — 250 mM

VCB = 25 V, T = 150*C — 30 — 30 M
hFE Ic = 10mA,VCE = 1V 20 60 25 —
VBl Ic = 10 mA IB = 1 mA 0.7 0.9 0.7 0.9 V
VCES lc = 10 mA, IB = 1 mA — .25 — .16 V
Cob Vcb = 10V,I£ = 0,F=1MC — 3.0 — 3.5
hfe VCB = 15 V, Ic = 10 mA, F = 100 MC 2.0 — 2.0 •—
’un ™ 3 mA ^B(2) ” mA 

Vcc = 3 V, RL = 270 n
— 16 — 20 miisec

mA, ^^2) ” wA 

vcc=10 V. Ic= 10 mA, Rl= 1000 «
— 10 — 15 m>*MC

’o» *B(i) = 3 mA = 1 mA 

VCE = 3 V, RL = 270 °
— 30 — 40 m^sec

SYI A AN IA
SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS
GENERAL
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for the Electronic Industries

intended driver transistor

2N1175

Products.
Circle 341 on Inquiry CardCircle 337 on Inquiry Card

Chesterland, Ohio.

the range of -55°C to 125 C. They 
are available at 500 wvdc at capaci
tances between 560 and 3600 pf and 
at 300 wvdc between 3600 and 5100 
pf. Corning Glass Works, Corning, 
N. Y.

ELECTRONIC INDUSTRIES * March 1961

rent of 6ua with a collector to base 
voltage of 30 v The devices are rated 
for operation in the —65°C to +85OC 
range. General Electric Co., Semi
conductor Products Dept., Kelley 
Bldg., Liverpool, N. Y.

Circle 339 cn Inquiry Card

around locking contact meter-relays 
for simplicity and reliability, controls 
are available in 8 standard ranges 
between 300°F and 2500°F. They 
measure 4% x 5% x 4 in. Assembly

GLASS CAPACITORS
A new capacitor, the CYF-20 has 

a range of 560 to 5100 pf. The ca
pacitor exceeds Mil-Std-202A and 
MÎ1-C-11272B. These capacitors are 
used in missiles, nuclear equipment, 
aircraft and computers. Temperature 
coefficient is 140 ±25 ppm/°C over

POWER PENTODE
This tube incorporates 2 frame 

grids, one a control grid, the other 
a screen grid. The type 7534 is an 
output pentode and is designed for 
10,000 hrs. It is intended for use as 
a wideband amplifier, cathode fol-

POWER SUPPLY
This transistorized power supply 

develops a square wave ae voltage 
from a 24 to 30 vdc source, to drive 
inductive loads, as well as loads that 
vary widely in power factor. Model 
591 AC can withstand a 2 sec. over-

AUDIO TRANSISTOR
A high-voltage germanium pnp 

transistor, type 2N398A, features 
100°C junction operation and 150 
mw power dissipation. The unit has 
a 105 v. collector-base rating and

TEMPERATURE CONTROLS
A series of small automatic tem

perature controls designed 1/5 as 
large as former units is capable of 
maintaining heat within ±1°F. The 
new “Temp-Tendor” controls, Model 
450, are intended for panel mounting 
with visual signal indication. Built

HIGH GAIN TRANSISTORS
A new series of pnp germanium 

alloy transistors is designed for ap
plications requiring high gain and 
low noise characteristics. They have 
mm. collector to base voltage ratings 
of 10 v. The 2N1175 and 2N1175A 
have a typical collector cutoff cur-

lower, and as an output tube in Class 
B push-pull circuits. The tube fea
tures high transconductance of 25,000 
micromhos, low screen grid current 
(4 ma), and a peak voltage of 6 kv. 
The cathode current is 300 ma. It has 
a low distortion for 60w. output in 
push-pull class B circuits. Amperex 
Electronic Corp., 230 Duffy Ave., 
Hicksville, L. I., N. Y.

Circle 340 en Inquiry Card

for Nixie tubes, indicator and neon 
bulb applications. The device is also 
rated for 200 ma. collector current. 
Housed in u standard TO-5 package, 
it has a 4-point mounting internal 
substructure with 2 connections for 
the base tab rather than the cus
tomary single connection. Motorola 
Semiconductor Product« Inc., 5005 
E. McDowell Rd., Phoenix, Ariz.

Circle 338 on Inquiry Card

load of up to 80 va. and will tolerate 
u line transient of up to GO v. where 
adequate heat sink is provided. Out
put voltage is 115 v. at 400 cps. It 
uses a minimum number of semicon
ductor elements and toroidal trans
formers, to minimize transistor fail
ures due to leakage reactance. Arnold 
Magnetics Corp., 6050 W. Jefferson 
Blvd., Los Angeles 16, Calif.

Circle 336 on Inquiry Card



occasion calls for MOVING

cmw cmtim. systeh

INTERNATIONAL HEADQUARTERS. ST. LOUIS 17, MISSOURI

MOVING WITH CARE EVERYWHERE REG U S. FAT. OFF.

loading of large units—in one piece—without costly dis
mantling. And because crating is not needed on most 
“Safe-Guard" shipments, there's an extra saving in time 
and expense.

For “Pre planned", straight-through service in exclu
sive Sanitized* vans, call your United Agent today. He’s 
listed under "MOVERS” in the Yellow Pages.

NEW EXTRA-WIDE SIDE DOORS
A full 72 inches, permit easy, 
one-piece loading of large items.

ELECTRONIC INDUSTRIES • March 1961

NEW TANDEM WHEEL ALIGNMENT 
Provides valuable inches between 
wheel boxes . . . more usable load
ing area than standard vans.

NEW REMOVABLE 
DOCK-HIGH FLOOR
Eliminates hoisting provide- 264 
sq. ft. of clear, unobstructed load
ing space.

NEW LOAD STABILIZERS
Hold your shipment securely in 
place, prevent shifting or jarring 
enroute

Whether you're moving bulky electronic devices or price
less works of art, you'll find it safer, easier, more con
venient via United's modern "Safe-Guard” service.

From nation-wide exhibit tours to “tight-schedule” 
deliveries of office equipment. United gears its service to 
your requirement«. Spacious, specially-designed vans take 
tough-to-handle shipments in stride ... including the

YOUR SHIPMENT LOADS EASIER. .. TRAVELS SAFER IN A United ‘SUF-GIXKI)

FOR YOUR FREE COPY OF United s ’S lI l -GI IHD’ MOVING BROCHURE. WRITE



CBS Semiconductors
NOW ORDER ALL YOUR
COMPUTER SEMICONDUCTORS FROM
ONE DEPENDABLE SOURCE

Three Lines of Switching Transistors

MADT* Switching Transistors

MATt

120

NPN Switching Transistors-Coro 
Driver and Logic Circuitry Types

100
100

2N312
2N356
2N356A
2N357
2N358
2N377 
2N377A 
2N385
2N385A
2N388
2N388A 
2N438
2N438A
2N43Q
2N439A 
2N440
2N440A 
2N444
2N445
2N44b
2N447
2N556
2N558
2N634
ÍN635
2N634
2N1000 
2N1012 
2N1090
2N1091

2N393 
2N1122 
2N1122A
2N1411
2N1427 
2N240(SBT)

Min, 
BVnu 
(Voll»)Typ»

2N501
2N501A

ACTUAL 
SIZE

Use CBS "Facts-Phone" for direct dialing to applica
tions engineering, customer service and other facilities 
at the CBS Electronics' Lowell plant. Get complete end 
immediate information on CBS Semiconductors for 
Computer Circuitry right at CBS Electronics' IRE booths 
1401 and 1403. Be sure to see us at the Show!

MATT A SBT SWITCHING TRANSISTORS 
CBS PNP Germanium Micro Alloy Transistors and 
Surface Barrier transistors are designed for com
puter switching circuits up to 5 mc. Low collector 
saturation voltage makes them ideal for Direct 
Coupled Transistor Logic Circuitry (DCTL). 
Good high frequency response permits a pyramid
ing factor of 5 at moderate switching speeds.

Typical 
fab 
Mc
250

MADT* SWITCHING TRANSISTORS
CBS MADT transistors are PNP Germanium 
Micro Alloy Diffused-base types with optimized 
electrical characteristics for extremely fast switch
ing service. Cadmium junctions increase dissipation 
capacity. Over-all quality exceeds MIL-S-19500.

and SBT* Switching 
Transistors

NPN SWITCHING TRANSISTORS-CORE 
DRIVER AND LOGIC CIRCUITRY TYPES
These CBS types are Germanium NPN Alloy 
Junction Transistors, possessing superior reliability. 
Construction features include: ruggedized pack
age, and hermetic sealing in the welded JEDEC 
TO-5 package, which is designed particularly for 
automatic handling.

Special processing steps include thorough bake-out 
to stabilize gain and advanced surface chemistry 
techniques to seal out moisture and contamination. 
The welded package is equipped with flexible, 
plated leads designed for connection by soldering, 
welding or socketing.

♦MADT: Micro Alloy Diffused-base Transistor 
fMAT: Micro Alloy Transistor.
•SBT: Surface Barrier Transistor.
Trade-Marks of Philco Corp.



for Computer Circuitry

Bonded Germanium Diodes

150

100

Point-Contact Germanium Diodes

120

CBS j semiconductors120

125

More Reliable Products through Advanced Engineering

125

105

1W
Circle 84 on Inquiry Card

-100 
130 

•125

5-25 
3-25

100 
1J0 
200

100
120

Peak 
Riversa 
voltage 
(Volte)

100
100
100
100

Min. 
Forward 
Current 

(MA H +1V)

Min. 
Forward 
Current 

(MA & + ’*)

100 
too
100
100
100

Foak
Fever«: 
Voltage 
(Volts)

BONDED GERMANIUM DIODES-CBS Bonded Diodes are spe
cially designed to eliminate opens and shorts, major causes of fail
ures in computer diodes. They are capable of withstanding extreme

100 
15 or 0 5 v

In addition to subminiaturization, the CBS Point-Contact diodes 
package provides a true hermetic seal for greater protection against 
moisture and contamination

Ave., RAymond 3-9081 
Ltd. LEnnox 4-6311.

ACTUAL 
SIZE

-115 
• 105 » 70 C

Toronto, Ont., Canadian General Electric Co.

Typ»» 

1N95 
1N9<’ 
1N97 
1N98 
1N99
IN 100 
IN 107 
INlOe 
1N117 
1N118 
1N273 
1N276 
1N278 
1N279 
1N2B1 
1N283 
IN 2« 7 
1N288 
1N2S9 
1N2M 
1N447 
IN 49 7 
1N498 
1N499 
1N500 
1N631 
1N634 
1N699 
1N770

Type
1N34/A 
1N35 
1N38/A8 
1N4F
1N51 
1N52
1N54/A 
1N55/A 
1N56/A 
1N587A
IN 60 
1N63 
lN6a 
IN 65 
1N67/A 
1N68/A 
1N75 
INW) 
1N116 
1N126AJAN 
1N127/A JAN 
IN 128 JAN 
1N191
IN 192 
1N198 JAN 
1N290 
1N294 
1N295 
1N541 
1N636 
1N933

CBS ELECTRONICS* Semiconductor Operations, 
Lowell, Massachusetts • A Division of Columbia Broadcasting System, Inc. 
Semiconductors • tubes • audio components • microelectronics

POINT-CONTACT GERMANIUM
DIODES CBS Point-Contact Ger- **
manium diodes possess outstanding / 
efficiency plus long and reliable life. / 
These diodes are fusion-sealed in
miniature glass envelopes. This glass construction supplies “locked
in” electro-mechanical stability and dependability required to with
stand the stresses imposed by severe environmental and operating 
conditions.

Sales Offices: Lowell, Mass., 900 Chelmsford St., GLcnview 2-8961 • 
Newark, N. J., 231 Johnson Ave , TAlbert 4-2450 • Melrose Park, Ill., 1990 
N. Mannheim Rd., EStebrook 9-2100 • Las Angeles, Calif., 2120 S. G.ufield

shock and vibration both during 
printed circuit assembly and through 
their operating life. They achieve 
100% survival in a shock test that 
exceeds MIL specs!
Here is a wide variety of computer 
diodes offering a choice of high 
voltage, high reverse resistance, high 
conductance, fast reverse recovery 
or high temperature characteristics. 
The line also includes general-pur
pose types.





epoxy-resin

MICROWAVE TESTER
This compact X-band gas discharge 

noise source is designed to measure 
the noise figure of receivers. The 
termination is included within the 
waveguide. The entire unit, exclu-
sive of waveguide,

ELECTRONIC INDUSTRIES • March 1941

Ampex Magnetic Tape Products 
Orr Industries Company 
limits if Up» Cirfirititi > Cytliki. klibiM

Circle 85 on Inquiry Card

lation of 0.1%. Meters included in
dicate output current and regulating 
range. Cabinet dimensions are 24 x 
19Mi x 30 in. Weight is 200 lbs. 
Spectromagnetic Industries, P. 0. 
Box 3306, Hayward, Calif.

Circle 347 on Inquiry Card

potted to secure tube, leads, and other 
parts within the housing. High volt
age BNC receptacles are used to con
nect a readily available limited cur
rent transformer to a 115 v., 400 
CPF power source. A de power supply 
is not required. It is also available 
in Ku band. Bomac Labs., Inc., Salem 
Rd., Beverly, Mass.

Circle 346 on Inquiry Card

Again, Ampex has advanced the boundar
ies of magnetic recording, with computer 
and analog tapes that set new standards of 
excellence for the industry.
The shining surface of Ampex tape Is mir
ror-smooth. It glides directly over the re
cording head—no nonmagnetic layer in
between Improved head contact means 
consistently uniform output nnd brilliant 
resolution. The revolutionary Ampex binder 
formulation and the exclusive Ferro-sheen 
process give Ampex Computer Tape the 
lowest coefficient of friction of any tape 
with far less headwear and oxide build-up.
Thus, Ampex offers the first truly clean 
error-free tapes for instrumentation, the 
first digital and analog tapes to give you 
long life and optimum performance with
out compromising either! Recent wear 
tests by an independent company using 
Ampex's 833 Long Wear—High Output 
Computer Tape, showed that the first per
manent drop out was not encountered un
til the tape had passed through the hand
ler more than 400,000 times! In fact, Ampex 
tape wears 10 times longer than other tapes 
with comparable magnetic properties
Rigorous quality control standards assure 
you error-free tape, that lives up to high 
Ampex standards. Every reel of Ampex 
Computer Tape is individually tested. Eval
uation of magnetic properties include: Uni
formity of Output, Intrinsic Coercivity (HC|), 
Retentivity(B„), and squareness Factorial. 
There are more than 100 quality checks, 
from raw material to finished product.
Ampex has pioneered in giving the magne
tic recording industry the finest equipment 
possible. New Ampex Computer and Instru
mentation Tapes live up to the same high 
Ampex standards. No matter what your ap
plication-data acquisition, reduction or 
control programming—you will get the 
most out of your recorder with clean-run
ning Ampex tapes. “I
Write for specifi- F O^O 
cations and liter
atu re.

REGULATED POWER SUPPLY
Model TC200-5 current-regulated 

power supply is completely transis
torized. It converts 110 v., 60 cps, 1 a 
■c to 200 vdc with max current of 
5, 10 or 15 amp. Controls give con
tinuous coarse and fine adjustment 
from zero current to max., with regu-

AVNET*70 State St.. Westbury- N. Y.-ED 3-5800 
AVNET*5877 Rodeo Rd., Los Ansel« 16. Cal.-UP 0-6141 
AV NET-45 Winn St.. Burlinston, Mast-.BR 2-3036 
AVNET-4180 Kettering Blvd.. Dayton 39. Ohio-AX 8-1458 
AVNET*2728N.Ma<inheimRd.,MefrosaParli,III.-GL5-816O 
AVNET*1262N .Lawrtnc«Sta.8d Sunnyvale.Cal -RE6 O300

Circle 86 oe Inquiry Card

BENDIX

ENVIRONMENT RESISTANT

Connectors

For dependable service

Grommet design of slip
pery rubber is sealing me
dium for individual wires 
This provides easier wire 
threading and friction-free

Many other features are 
described in MS-R Bulletin 
Send for your copy today.or

Bendix MS-R series are the 
small lightweight more ef 
ficient and compatible en
vironment resisting class of 
connectors as specified in 
the latest version of MIL-C- 
5015

Main joint and moisture 
barriers at solder weld ends

Call your 
Avnet 
Applications 
Engineer

and immediate delivery

AVNET



New Tech Data
for Engineers

Pulse Generator
E-H Research Laboratories, Inc., 

163 Adeline St., Oakland 20, Calif., 
offers a 3-color data sheet on their 
Model 121 pulse generator. Included 
are complete technical specs.

Circle 211 cn Inquiry Card

Epoxy Resins
X technical bulletin from Marblette, 

37-31 30th St., Long Island City 1, 
N. Y., gives specifications, applica
tions and working instructions for 
their crystal clear, thermosetting 
Maraglas resin.

Circle 212 on Inquiry Card

Grid Wire
General Electric Co.’s Lamp Metals 

& Components Dept. ED-011, 21800 
Tungsten Rd., Cleveland 17, Ohio, 
has issued a technical data sheet de
scribing their line of gold or silver 
plated molybdenum or Tungsten wire. 
Characteristics are included.

Circle 213 on Inquiry Card

Control and Fainter Knobs
Catalog No. 8 describing a wide 

choice of control knobs, pointer knobs, 
instrument cases and covers is offered 
by Harry Davies Molding Co., 1428 
N. Wells St., Chicago 10, Ill.

Circle 214 on Inquiry Card

Microwave Tube Facilities
A 2-color, 6-page brochure describes 

in detail the facilities and capabilities 
of the Stewart Engineering Corp., 
Santa Cruz, Calif., services in the 
microwave tube areas.

Circle 215 on Inquiry Card

Digital Voltmeters
A line of electronic digital volt

meters and their accessories is de
scribed in a 4-page, 2-color technical 
brochure issued by Systron-Donner 
Corp., 950 Galindo St., Concord, Calif. 
Complete information is given.

Circle 216 on Inquiry Card

Component Markers
A technical data sheet describing 

subminiature components identifica
tion markers and E-Z-Code wire 
markers has been released by West
line Products, Div. of Western Litho
graph Co., 600 E. 2nd St., Los An
geles, Calif. Specifications and uses 
for these markers are included.

Circle 218 on Inquiry Card

Diodes
Microwave Associates, Inc., 

conductor Div., Burlington, 
offers 4 technical data sheets

Semi
Mass., 
cover-

ing their line of varactor diodes. Cov
ered are reversible base and fixed base 
silicon, reversible cartridge 30 v., and 
subminiature “pill” varactor diodes.

Circle 219 on Inquiry Card

Component Tester
A 4-page, 2-color technical bro

chure has been issued by Statham In
struments, Inc., 12401 W. Olympic 
Blvd., Los Angeles 64, Calif., dealing 
with their MC temperature test cham
ber. Information on various models 
and specifications is included.

Circle 220 on Inquiry Card

Electronic Ignition System
A 2-color technical data sheet com

plete with graphs and drawings de
scribes a transistorized electronic ig
nition system. Autronics, Ine., 5801 
East Calle Del Norte, Phoenix. Ariz.

Circle 221 on Inquiry Card

Internal Timer Booklet
Ten page application notes 

specifications booklet includes
and 
full

range of electronic Interval Timers, 
both solid-state and relay actuated. 
Designed for use in computer circuits, 
missile systems, sequencing circuits, 
counter control, event signal and 
many others. Electronic Products 
Corp., 4642 Belair Rd., Baltimore 6, 
Md.

Circle 222 on Inquiry Card

Electronic Timing Modules
A 5-page product data bulletin 

PD-1016 describes small and light 
microminiature timing modules. The 
bulletin contains dimensional draw
ings, tables of characteristics and 
complete specs, for Types 406-1, 406-2 
and 406-3. G-V Controls Inc., 101 
Okner Pkwy., Livingston, N. J.

Circle 224 on Inquiry Card

Toroidal Components
Johnson Electronics, Inc., P O. Box 

1675, Casselberry, Fla., has issued an 
8-page, 3-color technical brochure cov
ering subminiature toroids, toroidal 
coils and specially designed compo
nents. Photographs, tables, graphs 
and specs, are included.

Circle 225 on Inquiry Catd

Tape Instrumentation
A 7-page, 4-color technical bulletin 

No. 3400 entitled “A New Concept in 
Magnetic Tape Instrumentation” has 
been issued bj the Sangamo Electric 
Co., Springfield, Ill. Included in the 
bulletin are photographs, block dia
grams, graphs and complete specs, on 
their 460 series recorder/reproducer.

Circle 226 on Inquiry Card

Controlled Rectifiers
Texas Instruments Incorporated, 

Semiconductor-Components Div., P. 
O. Box 312, Dallas, Tex., has issued 
an 8-page technical data brochure 
complete with schematics, nomograms 
and graphs describing dynamic 
switching using pnpn silicon control
led rectifiers.

Circle 227 on Inquiry Card

Accelerometer Calibration
A 28-page technical review com

plete with photographs, diagrams, 
schematics, and drawings describes 
the electrical and mechanical per
formance characteristis of the high 
frequency calibration Exciter Model 
4290. B & K Instruments, Inc., 3044 
W. 106th St., Cleveland 11, Ohio.

Circle 228 on Inquiry Card

Parametric Amplifiers
“Parametric Amplifier Progress Re

port” reviews the state-of-the-art in 
commercially available parametric 
amplifiers. Specs, are included for 
L-band, S-band, C-band and X-band 
parametric amplifiers. Photographs 
of available units and current system 
installations art* included. Components 
Div., Hughes Aircraft Co., Bldg. 20, 
Room 1372, Culver City, Calif.

Circle 217 on Inquiry Card

Metal-Cased Switches
Unimax Catalog No. 30-1 gives de

tails on the new hp-rated KL series 
of heavy-duty-metal-cased switches. 
Pictorial index shows location of di
mension drawings, descriptions, force 
and movement specs, electrical rat
ings, and photographs for each switch 
listed. Unimax Switch Div., The W. 
L. Maxson Corp., Ives Rd., Walling
ford, Conn.

Circle 223 on Inquiry Card

Miniature Capacitors
A technical data booklet, ED-L101, 

describes polystyrene miniature ca
pacitors Types PH and PC. Infor
mation includes temperature effects 
on capacitance, power factor, insula
tion resistance, voltage ratings and 
tolerances according to types and 
sizes. Eicon, Inc., Patterson Place, 
Roosevelt Field, Garden City, L. I., 
N. Y

Circle 229 on Inquiry Card
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in tests at 5 Times
mil specs for 
shock, vibration 
and acceleration

L

Potentiometers 
Type J and 

Type K

Potentiometers 
Type G and 

Type L

Adjustable 
Fixed Resistors 

Type P

Hermetically Sealed 
Ceramic Encased Resistors 

Type TS Type CS Type ES

About the test
At the United States Testing Co., Inc.* 
the above Allen-Bradley resistors and po
tentiometers were subjected to a constant 
acceleration of 300g, impact shock of 150g 
and vibration of 50g from 55 to 2,000 cps. 
All tests were conducted in accordance with 
procedures outlined in the latest Mil Specs 
•Teet Report ^71801, Sept. 1960.

In these severe tests, Allen-Bradley resistors and 
jiotentiometers have demonstrated their complete 
dependability in environmental extremes.

The ruggedness of A-B fixed resistors is obtained 
through an exclusive process in which the resistance 
element and the insulating jacket are hot molded 
into an integral unit of unusual mechanical strength. 
This unit is then hermetically sealed in a ceramic 
tube. Also, please remember, A-B fixed resistors are 
completely free from catastrophic failures.

A-B potentiometers have the resistance elements 
molded into, and are an integral part of, the base; 
therefore, they are virtually indestructible. In addi
tion, operation is quiet and smooth when the po
tentiometer is new, and these characteristics improve 
with use.

For maximum reliability under severe operating 
conditions, insist on Allen-Bradley quality elec
tronic components.

Allen-Bradley Co . 222 W Greenfield Ave , Milwaukee 4, Wis. 
In Canada. Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY QUALITY 
ELECTRONIC 
COMPONENTS



IM« M

Radio

Automatic

ALLEN-BRADLEY
ALLEN-BNADLEt CO.- ML W. 6NEENFIELD AVE.. MILWAUKEE A WISCONSIN . IN CANADA ALLEN-MADLEY CANADA LTD . «ALT. ONTARIO

Telephon«
System«

H. F. Fluoroseant
Li; its

From the broad line of Allen-Bradley quality ferrites, more and 
more designers are finding they can obtain the exact char
acteristics to meet their specific needs. Allen-Bradley’s precise 
quality control methods insure continuously uniform electrical 
and mechanical properties—and A-B has the facilities for 
supplying ferrites in quantity. Listed below are a number of 
areas in which A-B ferrites have helped the manufacturer to 
reduce the product size or weight, or cost, and frequently the 
performance has been improved. If you have problems along 
this Une, please let our engineers work with you in solving them.

Electric
Organ«

ALLEN-BRADLEY QUALITY

HAVE SOLVED THESE DESIGN PROBLEMS

Quality 
Electronic

APPLICATION

TELEVISION, RADIO 
Deflection Yokes

A-B FERRITE
W-03 
W-W

PREFERRED CHARACTERISTICS
High permeability
High resistivity

Flyback Transformera W-04 Low losses, high Bmax, high 
permeability, high Curie temp

Convergence Cores W-01 Low residual with large gap
IF Transformera R-02 Low losses at low amplitudes. Good 

temperature stability of permeability
R. F. Tuning Coil 
(fixed or 
permeability tuned)

R-02
Low losses. Temperature stable 
permeability, minimum hysteresis 
tor permeability tuning

TELEPHONE SYSTEMS
Interstage and 
Matching Transformers

W-03 High permeability, 
low losses

H. F. FLUORESCENT 
LIGHTS 
Loading Reactors

W-07 High flux density

Transformers W-04 High permeability, low 
losses, high Bmax

ELECTRIC ORGANS AND 
HI-FI STEREO 
Oscillator Inductors

W-03
High permeability, 
temperature stable, 
linear B vs. H

Output Transformers W-04 High permeability, high 
Bmax, low losses

AUTOMATIC MACHINE 
TOOLS
Magnetic Amplifiers

R-C3 Rectangular hysteresla 
loop, high Bmax

Logic elements for 
high-power levels

R-03 Rectangular hysteresis 
loop, high Bmax

Matching Transformers W-04 High permeability, low 
lossea, high Bmax

MOBILE POWER SUPPLIES 
Static Inverters R-03

Rectangular hysteresis 
loop, high Bmax.

RADAR, MISSILES 
Pulse Transformers

W-04
R-02 (for short 
pulses)

High pulse permeability, 
high Bmax, low losses

PERMANENT 
MAGNETS

M-OI High energy factor 
Good mechanical strength



^G

Reeves proudly presents its latest achievement in 
precision gyro miniaturization ... an extremely 

compact and rugged unit designed and produced to meet 
the most exacting requirements of service in advanced 

inertial reference packages and stable platforms.

Reeves 12IG Gyros are 1.25 inches in diameter, 
2.5 inches in length overall, and weigh only 6 ounces.

Trimmed drift rate is very low... 0.1° hr.— 
Mass unbalance, 1.0°/hr/g. Angular momentum, 

30,000 c.g.s. units. Gyros can be supplied 
with or without case heaters. For more 

complete information, write for data file 303.

SEE this NEW Reeves Gyro on display 

at the I.R.E. Show — Booths 1305 and 1307

REEVES INSTRUMENT CORPORATION
A Subsidiar y of Dynamics Corporation of America 

Roosevelt Field, Garden City, New York

Circi« 89 on Inquiry Card

IN MINIATUREFLOATEDINTEGRATING GYROS
Qualified engineers who are seeking 

rewarding opportunities for their talents 
in this and related fields are invited 

to get in touch with us.

Circle 90 on Inquiry Card



New Tech Data
for Engineers

Resistors
Physical and electrical character

istics for a complete range of wire
wound and carbon-film resistors, man
ufactured to Mil Specs, and to com
mercial requirements are described 
in a new 24-page catalog issued by 
Mepco., Inc., 35 Abbett Ave., Morris
town, N. J.

Circle 230 on Inquiry Card

Solid State Alarm
San Diego Scientific Corp., 3434 

Midway Dr., San Diego 10, Calif., has 
issued a 2-color, 4-page brochure de
scribing a new solid state alarm unit 
for use with temperature monitoring 
equipment Block diagrams and speci
fications are included.

Circle 236 on Inquiry Card

Welding Equipment
Hughes Aircraft Co., Vacuum Tube 

Products Div., 2020 Short St., Ocean
side, Calif., has issued a 6-page, 3- 
color brochure on thin metal welding 
equipment. This short form catalog 
comes with photographs, specs., anti 
complete information on their weld
ing equipment and accessories.

Circle 243 on Inquiry Card

Converters
Vidar Corp., 2296 Mora Drive, 

Mountain View, Calif., has issued a 
technical data sheet describing their 
analog-to-frequency converters. Specs, 
and photographs are included.

Circle 231 on Inquiry Card

DC Voltage & Resistance Meter
Bell Inc., 1356 Norton Ave., Colum

bus 12, Ohio, has just issued a tech
nical data sheet on their Digimeter, 
digital readout voltage and resistance 
meter. Complete technical specifica
tions are included.

Circle 232 on Inquiry Card

Rectifier Wall Charts
General Electric Co., W. Genesee 

St., Auburn, N. Y., has announced 
the availability f 2 wall charts. The 
“Rectifier Selection Chart” (ECG- 
545) “Characteristics of Common 
Rectifier Circuits” (ECG-546) may 
be used independently or to comple
ment one another, as a means of 
selecting optimum silicon und ger
manium rectifiers for basic circuits.

Circle 233 on Inquiry Card

Coaxial Connectors
Illustrated 8-page brochure de

scribes new connectors for aluminum 
sheathed, high frequency Styroflex 
and Foamflex Coaxial Cables. Full 
mechanical and electrical specifica
tions along with typical installation 
instructions are given. Phelps Dodge 
Copper Products Corp., 300 Park 
Ave., New York 22, N. Y.

Circle 234 on Inquiry Card

Digital Instrumentation
A 17-page, 3-color catalog describ

ing their digital instrumentation for 
measurement, counting and control 
has been issued by Beckman/Berkeley 
Div., 2200 Wright Ave., Richmond, 
Calif. Block diagrams, photographs, 
modifications ano specs, cover their 
line from digital voltmeters to pre
set counter controllers.

Circle 235 on Inquiry Card

Microwave Components
Aircom, Inc., 48 Cummington St.,

Boston 15, Mass., announces its new 
catalog of microwave components, an
tennas and instruments. It contains 
specs., photos and diagrams.

Circle 237 on Inquiry Card

Microminiature Tools
New microminiature hand-tools for 

electronics and instrument uses have 
been announced by the Circon Com
ponent Corp., Santa Barbara/Goleta, 
Calif. Drawings, specs, and kit in
formation are included.

Circle 238 on Inquiry Card

Facilities Brochure
An 18-page, 3-color, facilities bro

chure describing their various capa
bilities and facilities in the area of 
combining electronics, optics and pho
tography has been issued by Photo- 
.nechanisms, Inc., 6 W. 18th St., 
Huntington Station. L. I., N. Y. Some 
of their equipment is shown.

Circle 239 on Inquiry Card

SCR Commutation Capacitors
Schematics, graphs, photographs 

and tables are included in a 4-page 
bulletin from General Electric Co., 
Schenectady 5, N. Y., describing ca
pacitors for silicon controlled rectifier 
applications.

Circle 240 on Inquiry Card

Thermostats
A 1-page technical data bulletin 

covering their line of type G commer- 
c.al thermostats is issued by Stevens 
Mfg. Co., Inc., P. O Box 1007, Mans
field, Ohio., included are drawings, 
specs, and dimensions.

Circle 241 on Inquiry Card

Stock Relays
Magnecraft Electric Co., 3350 H 

West Grand Ave., Chicago 51, Ill., has 
issued a 4-page, technical catalog on 
the relays carried in stock. Specs., 
wiring diagrams and photographs are 
included.

Circle 242 on Inquiry Card

Logic Module
A technical specification bulletin 

describing a dual output variable de
lay logic module is available from 
Harvey-Wells Electronics, Inc., 14 
Huron Dr., Natick, Mass. Specs., ap
plications information, and photo
graph are included.

Circle 244 on Inquiry Card

Dual-Trace Indicators
Analab Instrument Corp., 30 Can

field Rd., Cedar Grove, N. J., offers 
a technical data sheet on Types 1120 
and 1120-R Dual Trace Main Frames. 
Specifications and photograph of this 
oscilloscope are included.

Circle 245 on Inquiry Card

Relays
A new 16-page, 2-color catalog 

showing the complete P&B line of 
electro-magnetic relays is now avail
able with specs, photographs, and ap
plication notes. Potter & Brumfield, 
Div. of American Machine & Foundry 
Co., Princeton, Ind.

Circle 246 on Inquiry Card

Power Supply Unit
Stabilized power supply unit, Cat

alog No. 8440, is described in a 4-page 
technical data sheet by W. G. Pye & 
Co. Ltd.. Granta Works, Cambridge, 
England. Photograph and specs, are 
included.

Circle 247 on Inquiry Card

Recording Paper
A number of different brochures are 

available from Alfax Paper & Engi
neering Co., P. O. Box 125, Westboro, 
Mass., describing their various re
cording papers. Specs., drawings, and 
descriptions are included.

Circle 248 on Inquiry Card

Thyratron Care
Technical Data Bulletin PA-503, 

“The Care and Control of Thyra
trons,” is offered by CBS Electronics,
Danvers, Mass. Included in the 
nical bulletin are schematics 
graphs.

Circle 249 on Inquiry Card

tech
and
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bearings.
New Britain, Conn.37 Booth St.

Circle 250 on Inquiry Card

con

Circle 91 on Inquiry Card 195

Electronic Hook-Up Wire 
\ 12-page, 4-color brochure

The Fafnir Bearing

ELECTRONIC INDUSTRIES • March 1961

Waveline precision Waveguide Switches are avail
able in seven waveguide sizes to cover the frequency 
range of 3.95 to 40.0 KMC. These manually operated 
devices have been designed for applications in the 
laboratory or for microwave systems to make alter
nate connections between two waveguide inputs and 
two waveguide outputs.

Excellent electrical characteristics are achieved 
by unique precision and assembly techniques which 
Waveline has developed to provide the highest qual
ity of microwave instruments. Full waveguide range 
operation is obtained with a VSWR of 1.10 maximum 
and an isolation greater than 60 db.

The switches are normally supplied with rotation 
in the narrow wall plane (circular bend of the rotor 
in the "E” plane) and are manually operated by 
means of a knob. Also available are “H” plane 
versions which are designated by suffix letter H.

Microwave Handbook
Issued in monthly installments, by 

Radar Design Corp., P. O. Box 38, 
Syracuse 11, N. Y., “Microwave De
signer’s Handbook’’ details procedures 
for designing waveguide, coaxial com
ponents and instruments.

Circle 254 on Inquiry Card

Timing Motors
An 8-page condensed illustrated 

catalog on timing motors, and time 
and torque controls has been issued 
by the Haydon Div. of General Time 
Corp., Torrington, Conn. The 3-color 
catalog contains specs., drawings, 
photographs and applications infor
mation.

Circle 252 on Inquiry Card

Precision Bali Bearings
A 40-page catalog contains dimen

sional information ns well as prac
tical engineering and applications 
data for the selection and specifica
tion of ball bearings for instruments. 
It features actual size photos of the

tains condensed data «n a complete 
line of electronic hook-up wire manu
factured by Sequoia Wire & Cable 
Co., Sub. of Anaconda Wire & Cable 
Co., 2201 Bay Rd., Redwood City, 
Calif. Applicable military specifica
tions for the wire arc also listed.

Circle 256 on Inquiry Card

Memory Plan
A new 4-page bulletin on Micro

stack, a miniaturized memory plan 
for use with coincident current mem
ory systems, is available from Gen
eral Ceramics, Keasbey, N. J. Illus
trations, photos, charts and diagrams 
are included.

Circle 255 on Inquiry Card

Silicone Rubber Chart
A 4-color, 4-page specifications 

chart contains complete data on ap
plications, typical properties, primary 
classes und standard industry and 
military specs for silicone rubber. The 
chart is designated CDS-145C. Gen
eral Electric Co., Silicone Products 
Dept., Waterford, N. Y.

Circle 251 on Inquiry Card

Mechanical Filters
Collins Radio Co., 2700 W. Olive 

Ave., Burbank, Calif., has issued u 
comprehensive 4 piece package on 
mechanical filters. Included in the 
package are: general catalog; short 
form catalog; specification sheet; und 
a datu sheet on do’s and don’ts of 
filter installation

Circle 253 on Inquiry Card

CALDWELL. NEW JERSEY
Phone CApital 6 9100 TWX Caldwell N. J. 703

Waveline 
Model No

Frequency 
Ranee, KMC

Waveguide 
Type

378-E 3.95 tc 5.85 RG-95/U
478-E 5.85 to 8.20 RG-106/U
578-E 7.05 tc 10.00 RG-68/U
678-E 8.20 tc 12.40 RG-67/U
778-E 12.40 tr 18.00 RG-107/U (AL)
878-E 18.00 to 26.50 RG-66/U (AL)

1078-E 26.50 to 40.00 RG-96/U (AL)



Tech Data
for Engineers

Magnetic Amplifiers
Technical data bulletin 1316-3 de

scribes Vickers Mega-Power high-ca
pacity magnetic amplifiers. Photo
graph, specs., graph and schematic 
are included. Vickers Inc., Electric 
Products Div., 1815 Locust St., St. 
Louis 3, Mo.

Circle 257 on Inquiry Card

in this 
fails 12

Voltage Reference Tube
Graphs, specs, schematics and 

photographs are included in a tech
nical data sheet from Bendix Corp., 
Red Bank Div., Eatontown, N. J., de
scribing their subminiature voltage
reference tube 5783 WA.

Circle 258 on Inquiry Card

times more 
often than 
in these!

Tubes, properly shielded with IERC Heat
dissipating Electron Tube Shields, instead of with 
harmful, obsolete JAN types, can extend tube life 
up to 12 times in new or retrofitted equipments.

For reliability and extended MTBF in your 
equipment, write for lERC’s report, “Heat
dissipating Electron Tube Shields and Their 
Relation to Tube Life and Equipment Reliability“ 
From it, you’ll find the most effective, practical 
way to reduce bulb temperatures, neutralize 
critical environmental conditions, minimize 
down time and tube failure-replacement costs!

X-Band TWT
Sperry Electronic Tube Div., Sperry 

Rand Corp., Gainesville, Fla., has is
sued a technical data sheet describing 
its PPM-focused, X-band traveling 
wave tube. Dimensions and specs, for 
the STX-264 are given.

Circle 259 on Inquiry Card

Potentiometers
A 28-page technical catalog on their 

complete line of potentiometers has 
been announced by the Electronic 
Sales Div., DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. Specs, outline drawings, gen
eral information and pictures cover 
their complete line of components.

Circle 260 on Inquiry Card

Facilities and Components
An 8-page brochure describing their 

facilities and components has been re
leased by the Trak Microwave Corp., 
5006 N. Coolidge Ave., Tampa 3, Fla. 
Included are photographs, specs, and 
capability information. Their line of 
low, medium and high power cavities 
from 500 mc up is also featured.

Circle 261 on Inquiry Card

Facilities Brochure
An 8-page, colored brochure has 

just been issued by Elgin Labora
tories, Inc., Sub. of Erie Resistor 
Corp, Waterford, Pa., describing their 
facilities and production capabilities. 
Proprietary packaging concepts are 
featured.

Circle 262 on Inquiry Card

lERC^ I (© o v d 3 o ©

International Electronic Research Corporation
135 West Magnolia Boulevard, Burbank, California

Foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon, England

Oscilloscopes
A 15-page short-form presentation 

describes all currently manufactured 
Tektronix oscilloscopes and associ
ated electronic equipment Pictures 
and specs, are included. Tektronix, 
Inc., P. O. Box 500, Beaverton, Ore.

Circle 263 on Inquiry Card

Circle 95 on Inquiry Card ELECTRONIC INDUSTRIES • March 1961



This Top Team of Application Engineers

Exclusive designers and manufacturers of Trimpot®' potentiometers. Pioneers in transducers for position, pressure, acceleration,

Circle 96 on Inquiry Card 197

See m March 20-23 at the 
IRE Show/Booths 1816 1818

NUMBER 12-APPLICATION SERIES

Represents You at Bourns!
Consider this crack Trim pot® engineering group an extension of 
your own staff... because that’s exactly what it is. Each of these 
men is a graduate engineer; each has extensive experience in 
potentiometer applications; and each is responsible for techni
cal subjects within a specific geographic area. The itourns 
specialist assigned to your region therefore becomes well 
acquainted with your requirements—to help you solve today’s 
problems today!
because Bourns offers the widest selection of adjustment poten
tiometers in the nation, these men are in the best possible posi

ELECTRONIC INDUSTRIES * March 1961

tion to steer you to fast answers for your potentiometer needs 
If modifications or specials are in order, they’ll come up with 
sound, low-cost solutions. If your problems require direct engi
neer to engineer contact on problems involving design, quality 
control, or testing, they’ll provide it... on the phone or in 
your office.
Here, in short, is a group of engineers devoted to giving you 
personal service and personal follow-through on your projects 
The phone is right there on your desk—call anytime!

A.F. ZIMMÇR

W.L. WAGNER



Tech Data

photographs,

WHY

syntromc
and

slide
Charts, specifications, dia-
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formation 
switches.

Slide Switches
Continental-Wirt Electronics Corp. 

5221 Greene St., Philadelphia 44, Pa. 
offers a 4-page, 3-color technical in-

Boston-New Eng 
New York Area: 
Phila Area: 
Wash .-Balt. Area 
Indianapolis: 
Los Angeles:

their line

NOrwood 7-3164
OXford 5-0255

MOhawk 4-4200
APpleton 7-1023

Victor 6-0359
Cumberland 3-1201

Semiconductor Facilities
An 8-page, 3-color, facilities

graphs, specifications and drawings 
on their complete line from 500 MC 
to 18,000 MC.

Circle 165 on Inquiry Card

grams, and photographs are included. 
Circle 270 on Inquiry Card

Transformers
A 4-page, illustrated brochure de

scribes the new form of wound cut 
cores, as well as including a chart 
showing max. power handling of cir
cular transformers at 400 cps. Gulow 
Transformer Co., Rt. 17 & Broad St., 
Carlstadt, N. J.

Circle 167 on Inquiry Card

Computer Brochure
A 6-page, 4-color illustrated bro

chure describing Donner Scientific 
Co.’s new Model 3500 analog computer 
is now available. Photographs, block 
diagrams, areas of application and 
specs, are included. Donner Scientific 
Co., Concord, Calif.

Circle 163 on Inquiry Card

The Industry's b<Mdnl yclis Uns alrssdy toolrs 
lor quantity production. Or, yokes can ba custom de 
aigned to your prociao requirement.

Flame-Retardant Plastic
A technical data sheet giving de

tailed information on Grade FR-2, 
flame-retardant industrial thermoset
ting laminated plastics, has been is
sued by Synthane Corp., Oaks, Pa. 
Property values, specs, and make-up 
are included.

Circle 266 on Inquiry Card

Ave., Camden 4, N. J. Their line of 
ground support equipment for missile 
systems is included.

Circle 166 on Inquiry Card

Negative* Ion Generators
Booklet CE 860 tells how to build 

negative-ion generators and how to 
measure their ion output. The 8-page 
booklet includes specs., drawings, 
schematics and tables. Westinghouse 
Lamp Div. MacArthur Ave., Bloom
field. N. J.
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New Foundation
Texas Instruments Incorporated. 

Dallas, Texas, has established the 
“Walter F. Joyce Foundation,” a 
non-profit activity for the study of 
geophysical and geochemical phe
nomena. The initial grant is to 
M. I. T. for the study of radon 
gas by Prof. Robley D. Evans of 
the Physics Dept.

Radon is the only naturally oc
curring, long-lived, chemically in
ert, radioactive gas which is con
tinuously generated and is always 
present in all rocks and soils. Prof. 
Evans will study the mechanisms 
which govern the escape of radon 
into the atmosphere.

Switch Catalog
Specifications, drawings, photo

graphs and diagrams are included in 
the new 48-page, 3-color switch selec
tion catalog entitled “Daven 
Switches” which describes the selec
tion and ordering of their complete 
switch line. The Daven Co,, Livings
ton, N. J.

Circle 267 on Inquiry Card

System Facilities Brochure
A 12-page, 4-color, brochure 

scribes the capabilities, facilities

ters.” Included

capabilities brochure is offered by 
Kearfott Semiconductor Corp., West 
Newton, Mass. Photographs and per
tinent information are included. 
Their quality control methods are fea
tured.

Circle 269 on Inquiry Card

MAJOR C. R. TUBE MFGRS.
RECOMMEND Wf||/rQ 
SYNTRONIC TUKtO
Exceptional manufacturing uniformity. 
Achieved by unique oepperpot tube 
testir g—the most comprehensive 
method known for precise measure
ment for spot uniformity ... to attain 
extremely accurate focusing Fortech- 
nical details, request ELECTRONIC 
INDUSTRIES reprint #6-57 from 
Syntronic Instruments, Inc.

Call your nearest SYNTRONIC REP today

Silicon Devices
Sperry Semiconductor Div. of 

Sperry Rand Corp., Norwalk, Conn., 
has just published a 6-page specifi
cation brochure Bulletin SS-100, cov
ering silicon transistors and silicon 
diodes. Diagrams, specifications, 
drawings and photographs are in
cluded.
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Mulfi*Switches
An 8-page, 3-color catalog S-305 

lists engineering data, considerations, 
design features and special assem
blies as a guide for engineers on 
standard and special multi-switches. 
Switchcraft, Inc., 5555 N. Elston 
Ave., Chicago 30, Ill.

Circle 164 on Inquiry Card

Travel!ng-Wave Tube«
Huggins Laboratories, Inc., 999 E 

Arques Ave., Sunnyvale, Calif., has 
issued an 8-page, 2-color brochure on 
traveling wave tubes. BWAs, FWAs, 
BWOs and special purpose micro
wave tubes are described with com
plete specs.

Circle 264 on Inquiry Card

_______ ____ ___ . and 
equipment of Wickes Engineering and 
Construction Co., 12th St. A Ferry

Circle 3 on Inquiry Card 
198

Microwave Filter»
John Gombos Co., Inc., Webro Rd., 

Clifton, N. J. is making available a 
6-page, 3-color, brochure entitled 
“Microwave Tunable Band-Pass Fil-

INSTR CM EX TS, INC.
00 Industrial Road, Addison. Illinois 

Phone Klngswood 3-6444



having rare longevity
about a one inch cube. This relayBut that's far from all. This is a small relay

is easy to install using the conveniently spaced solder lugs or a socket. Thus you
its 4PDT contacts willsave time and production costs. This relay is versatile

This small, 4-pole relay has the happy faculty of maintaining its original operating 
tolerances over an exceptionally long life. Example: tests (by customers!) show this 
relay has variations in electrical characteristics of less than 5% after more than 100 
million operations

Mos. Voluns 
15 mi 
5 mi

TIMING VALUES-
Nominal Voltage (a 25*G

Pull-in time 
Drop cut lima

switch loads from dry circuit up to 3 amperes. This relay—well, why not order samples 
and see for yourself! Order today from your P4B representative or call us at Fulton 
5 5251, in Princeton, Indiana.

INSULATION RESISTANCE- 1500 mogohms min.
DIELECTRIC STRENGTH:
500 Vc ti RMS 60 cycles between contacts.
1000 Volts RMS 60 cycles between other elements 
MECH. LITE In excess of 100 million cycles. 
SOCKET; Solder lug or printed circuit terminals.

Available as accessory 
DUST COVER: Standard. 
TERMINALS: Solder lug and taper tab

KHP SERIES SPECIFICATIONS
CONTACTS:
Arrangement 4 Form C, 2 Form £
Material: Va" dia. Silver standard. Silver cad

mium oxide and gold alloy available.
Rating: 3 amps (a 30 volts DC or 115 volts AC 

resistive for 100,000 operations.
COILS:
Resistance 11,000 ohms max
Temperature- Operating Ambient- —45“G to

+70°G

New



Fork” contacts feature full radiused
smoother

NEW-trak
OSCILLATOR
CAVITY FOR
CW SERVICE!

conditions from -|-80 100

ing the strength of these magnets

HGSS101

Sub
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mating. These contacts are fabricated 
from spring tempered phosphor 
bronze and are finished with gold

Microwave Oscillator 
Engineers Wanted

This MINIATURE TRAK Type 9127 SL(CW) 
Microwave Cavity is ideal as a local oscillator 
or low power transmitter in the new 2 2— 
2 3 KMc telemetry band. With a power out
put in excess of 100 mw, it is also suitable 
for use as a parametric pump, or the energy 
source tor harmonic generators.

contacting surfaces

printed circuit

and interior illumination arc incor
porated in the unit. The power pack 
operates on current requirements of

TRAK MICROWAVE has miniature CW Os
cillators with output power of 10 mw tr 
2 watts at frequencies between 800 and 
7000 Mc Also, Oscillators engineered to 
your specifications!

after assembly.
si ngle-side-stable, 
per adjustments 
suited for use as 
per relay. C. P.

Write today for new 
Catalog 61A, full 
of oscillators for CW, 
grid pulse and 
plate pulse service.

See these CAVITIES at TRAK 
ELECTRONICS’ IRE SHOW booth )S01

±2’F. The pulldown is accomplished 
in 60 min. The chamber, measuring 
24 x 26 x 72 in. is penetrated by a 
self-supporting cone-step mandrel) 
which provides for testing on 2, 3, 
4J4 and 6 in. dia. The pillow-block 
construction will accommodate a test 
load of % ton. Two 2 in. ports, 12 x 
12 in., frost-free multipane window

ELECTRONIC INDUSTRIES « March

Pratt Blvd., Chicago 45, Ill.
Circle 351 on Inquiry Card

TRANSISTOR POWER SUPPLY
An all solid state dual power sup

ply is designed for energizing tran
sistorized electronic equipment. The 
Model 6033 operates from 115 vac. 
and provides 2 fixed voltage outputs; 
— 15 vdc, each at 200 ma. Regulation

230 v., 60 cps, 1 0. Cincinnati 
Zero Products, 3932 Reading 
Cincinnati 28, Ohio.

Circle 353 on Inquiry Card

WIRE TESTER
The WU-10024 is designed for te-’ 

ing wire and cable under temperatun
COMPACT MERCURY RELAY

The Type HGSS mercury-wetted 
relay which provides the same sensi
tivity, high speed and long life of 
the HGS relay, is now available in 
a more compact size. The new relay 
is 25/32 in. shorter than the Type 
HGS. As in the HGS, the coil is 
fitted with side plates supporting 2 
permanent magnets Operating char
acteristics are established by adjust

plating. They are available in 3 dif
ferent styles: for mounting upright 
to printed circuit panel, parallel to 
printed circuit panel or for 45' angu
lar mating. These contacts are in
terchangeable with types now avail
able. Methode Mfg. Corp., 7447 W. 
Wilson Ave., Chicago 3 Ill.

Circle 350 on Inquiry Card

A broad range of 
bi-stable or chop- 

is available. It is 
a high-speed chop- 
Clare & Co., 3101

against line and load of the unit is 
under 0.01% Ripple is under 0.5 mv. 
The power supply is available in 3 
package types. George A. Philbrick 
Researches, Inc., 127 Clarendon St , 
Boston 16, Mass.

Circle 352 on Inquiry Card

P-C CONTACTS
The 400 series

M TRAK MICROWAVE
■■ CORPORATION
il Subsidiary of
UJJH TRAK Electronics Company 

5006 N. Coolidge Avenue 
Tampa 3, Florida 
R Ed wood 6-6422

Circle 403 on Inquiry Card

TRAK

TRAK Type 
9127SUCW). 
tunable 2 15
2 45 KMc

Specifications are;

Frequency Tunable 2 15—2.45 KMc
CW Power Out Greater than 50 mw over 

entire tuning range 
Greater than 100 mw over 
2.2—2.4 KMc range

Power Input 150 VDC at 10 ma and
6.5 V at 240 ma

Temperature 
Stability

Less than 1 Mc drift with 
a temperature variation of 
80’C. Operable from 
—70’to+120’C.

Size 1* diameter by 4%” long
Weight 7 ounces



This 3 lbs. of transistorized 
new AC amplifier gives you 20 
or 40 db gain, increases scope 
or VTVM sensitivity 10 or 100!
This new $ 466A AC Amplifier is just 4" 
high, 6" wide and 6" deep. Yet it can become 
one of the most helpful instruments on your 
bench, or in the field. It is ac or battery pow
ered; battery operation gives you hum-free 
performance and easy portability. Response 
is flat within approximately db over the 
broad range of 10 cps to 1 MC, distortion is 

less than 1%, and gain is stabilized by sub
stantial negative feedback to virtually elimi
nate effects of transistor characteristics and 
environment.

For a demonstration on your laboratory or 
field application, call your $ representative 
or write direct.

Gain: 
Frequency 
Response: 
Output Voltage: 
Noise:

Input Impedance: 
Output Impedance:

20 and 40 db, ±0.2 db at 1000 cps.
±0.5 db. 10 cps to 1 MC;
±3 db, 5 cps to 2 MC.
1.5 v rms across 1500 ohms.
75 rms referred to input, 
100,000 ohm source.
1 megohm shunted by 25 ppf.
Approximately 50 ohms.

Specifications
Distortion:

Dimensions:
Price:

Data subject to change without notice.

Less than 1%, 10 to 100,000 cps. 
Ac line power normally supplied, 
but battery operation available. 
(12 radio type mercury cells, 
battery life about 160 hours.) 
Specify battery operation if desired. 
6V4" wide, 4* high, 6V*” deep.
Weight: approx. 3 lbs. 
$150.00 f.o.b. factory. (Either ac 
or battery operation.)

HEWLETT PACKARD COMPANY
I027B Pag* Mill Rood. Palo Alto. California, U.S.A. 

Cablo "HEWPACK" • DAvenport »-7000

HEWLETT-PACKARD S.A.
Rue du Vieux Billard No. 1, Geneva, Switzerland 
Cable “HEWPACKSA" « Tel. No. (022) 26. 43. 36

Plaid Rapratanfallvai In all principal eraai
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How precise

will you have

your chemical

tolerances?

acid

Circle 97 on Inquiry Card

first time. As a result, B&A “Electronic-Grade” Hydro
fluoric Acid offers greater reliability in critical etching 
operations ... helps reduce rejects and improves quality 
control in the production of semiconductors.

These new ultra-pure specifications for “Electronic- 
Grade” Hydrofluoric Acid are still another example of 
Baker & Adamson’s continued leadership in supplying 
high purity production chemicals for the electronic in
dustry. For the finest in electronic chemicals—always 
specify B&A!

Baker & Adamson® 
••Electronic-Grad«” Chemicals

HV*OFIUOR|C 
c«*ns3

Maximum precision in a fine micrometer means measure
ment down to the ten-thousandth of an inch. With Baker 
& Adamson® “Electronic-Grade” Hydrofluoric Acid, im
purities are held to the lowest levels ever attained... meas
ured in ten-thousandths—even millionths of a percent.

Here is the highest purity “Electronic-Grade” HF ever 
offered! Stringent new specifications govern such impuri
ties as fluosilicic acid, phosphate, sulfate, sulfite, iron, 
copper and nickel. In addition, maximum limits for boron 
and lead have been established and are included for the

«00+0.25%

I Impunti««
'.»ODI 4
••• 0 0005 % 

0*005 %
• OtXM)) •-

0.000] % 
^0.0002 % 
M ■ ■ 
■ 0J0VO5 «, 
■ vuoooi . 
■ OOWOl « 
■ 0.00001 », 
■ ooooO) -,

GENERAL CHEMICAL DIVISION
40 Rector Street, New York «, N.Y.

"•»«mum Umita of

ÄTsoT'-''"
Sulfit« (SO (
^"«c (A*i jé* g
F«’» MnaU AM

’F«l ■I
«B. M I

«Cui *u»|
«Pb« «1

egtrqn 
grade

Med 
hemical



LENZ ANTICIPATES DEMAND
WITH

IPLEXMU
ANNEL AUDIO CABLEDOUBL

BROADCAST RECEIVERS
RECORD CHANGERS
TAPE RECORDERS

Name

Position.

Company.

Add res».

.Stofe.

Circle 99 on Inquiry Cord 203

Be prepared for stereo-multiplexing—mail the 
coupon today for complete information!

Once again LENZ is leading the way, 
anticipating the demand with the right cable 
for the electronic industry’s newest 
developments in stereophonic equipment.

“MULTIPLEX” Double Channel Audio 
Cable, Code No. 17555, can be used with any 
one of the several stereo multiplexing 
systems now under consideration.

Designed for use wherever a double 
channel audio cable is required, i.e. amplifier 
to decoder, etc., this new cable contains 
color-coded conductors completely insulated 
from each other. Construction is such that 
the cable is extremely flexible with 
minimum diameter.

One Conductor of each pair is insulated, 
stranded, tinned copper wire. A spirally 
wrapped tinned copper shield forms the other 
conductor of each pair. This spirally 
wrapped shield is easily formed into a pig-tailed 
connection. Capacity—30 uuf per foot.

ELECTRONIC INDUSTRIES - March 1961

the capacitor. Leads are properly 
coded for easy identification. Single
ended lead termination finds use in 
fast assembly operation- on modules 
and printed circuit terminal boards. 
Ohmite Mfg. Co., 3650 Howard St., 
Skokie, Ill.

Circle 348 on Inquiry Card

TANTALUM CAPACITORS
Tantalum, wet-electrolytic capaci

tors, Series TW (wire type) and 
Series TS (slug type) can be sup
plied with single-ended lead termina
tion. Both the cathode and anode 
leads extend from the -ame end of

TRANSISTOR TESTER
The Model 890 transistor tester is 

capable of measuring ac Beta with 
an accuracy of 5%. Using an ac 
bridge principle, with the transistor 
input elements as one arm of the 
bridge, the total impedance is nulled. 
The all-transistorized tester measures 
the following in-circuit parameters: 
ac Beta, L, transistor input resist
ance and base-emitter circuit imped-

ance. It will also measure ac Beta, L 
and Lm out of circuit. It is self-con- 
contained and in a steel portable 
carrying case, 10% x 9 x 6% in. and 
weighs 7% lbs. The Hickok Electri
cal Instrument Co., 10514 Dupont 
Ave., Cleveland 8, Ohio.

Circle 349 on Inquiry Card

LENZ ELECTRIC MANUFACTURING CO.
1751 No. Wottefn Avonu*. Chicago 47, IIIinoi*

Please rush complete information on LENZ ' MULTIPLEX' 
Code No. 1/555 Double Channel Audio Cablet

CONVERSION
EQUIPMENT 

BINAURAL
HEAD PHONES



interlock

PROCESS
200

AT A TIME
CVC 1O-PORT VACUUM

MANIFOLD SYSTEM

A SUlSIblABT OF CONSOLIDATE! ELECTROSVNAM ICS / IE II I NOWELL

Circle 101 on Inquiry CardCircle 100 on Inquiry Card204

WRITE for Bulletin 4-1 with full de- 
■ tails on the new CVC PSM-110 10
* Port Manifold.

INTERLOCK SWITCH
A 4 station interlock switch for 

use in military aircraft features an

where one button in the multi-station 
system is always down. Actuating 
any *>ther button causes depressed

and terminate in rigid solder termi
nals on each face of body. Body is 
molded of glass filled Diali FS-5. 
Socket weighs less than 9 gms. (Cat. 
No. 72-101.) Jettron Products Inc., 
56 Route 10, Hanover, N. J.

Circle 357 on Inquiry Card

anti-defeat function

GanaaMatad Vacuum 
derparatmn

Here’s a volume production system specifically 
designed for the super-speed evacuation, leak
checking. backfilling and sealing of small elec
tronic components The CVC Type PSM-110 
10-Port Manifold thoroughly removes all traces 
of moisture and corrosive contaminants before 
the product is sealed off.

You can attach as many as 20 processing lines 
to each of the 10 Ports—process up to 200 units 
at once. And fast—because you get the lowest 
Ultimate pressures and fastest pumping speeds 
of any production line system available today'

Pumping speed at each port: 2.5 liters per sec
ond. Ultimate pressure: 8x10 6 mm Hg with the 
basic system; IxlO” mm Hg with refrigeration 
accessories. Pump-down time is faster, too— 
rough-pump all 10 ports simultaneously to 100 
microns in less than 2 minutes. And. accessory 
ovens permit bake-out temperatures to 400 C.

You can multiply production and profits with 
this flexible new pumping system. Ask your CVC 
representative.

button to return to normal or “at 
rest” position. Circuitry is dpdt; elec
trical ratings 5 a @ 125/250 vdc; 
5 a (res.) (« 30 vdc; 2.5 a (ind.I 
@ 30 vdc. Overall length is 3% in. 
WC 1730 is designed to meet Mil-S- 
6743, Mil-S-6744 and Mil-E-5272 as 
applicable. Control Switch Div., Con
trols Co. of America, Folcroft, Pa.

Circle 356 on Inquiry Card

TRANSISTOR TEST SOCKET
Socket for production testing of 3 

or 4 lead transistors occupies 11 16 
in. square x 1 7/16 in. long. De
signed for % in. panel mounting in 
keyed hole and retained by a snap 
ring, sockets may be mounted on 0.812 
in. centers. Double fingered spring 
contacts grip leads close to base of 
transistor with frictional force in ex
cess <>f 50 gm on 0.017 in. dia. lead 
wires. Generous entry funnels as
sure ease of lead insertion. Contacts 
are beryllium copper, silver plated,



clareed relay consists of 12 switch cap
sules enclosed in a rectangular container 
and mounted on printed circuit board. 
Varied coils and contact arrnngemonts 
available.

Typical space-saving
Clareed Relay Assemblies

This cylindrical can contains one, two or 
three clareed switch capsules wnich form 
the core of a common coil. Numerous 
variations of this design are possible to 
meet customer requirements.

Here is a clareed relay module for printed 
circuits. Quick, convenient mounting jn 
yourown prototypesorassembly line. High 
component density. Sturdy steel cover 
provides magnetic shielding.

1~X
BOOTHS 

2220

CLAREED solves the vexing problem of contact contamination. Its 
sealed, gold-plated contacts operate indefinitely in an in-built ideal 
environment, give positive on-off switching for up to millions of cycles. 
It is a relay you can install and forget.

This maintenance-free operation makes CLAREED sealed contact 
relays ideal components for such critical applications as transistor 
drives, computers, data processing equipment and many other high
speed devices.

CLAREED design is simplicity itself—a pair of magnetically operated 
contacts, hermetically sealed in an atmosphere of inert gas within a 
glass capsule. Compact size permits almost unheard of flexibility of 
assembly and application. I-----------—________

Rdrji and Rot did 
Control Components

If you use relays, it will pay you to know all about CLAREED relays 
...an entirely new concept in relay design. To obtain Bulletin 
CPC 10, address C. P. Clare & Co., 3101 Pratt Blvd., Chicago 
45, Illinois. In Canada: C. P. Clare Canada Limited, 840 Cale
donia Road, Toronto 19, Ontario. Cable Address: CLARELAv.

Sealed Contact Relays 
for contamination-free operation 
... positive on - off s witching



NIKE-ZEUS TRACKING

Model RC41 CAI Model RC43 LCA1

complexand identify trouble

Circle 102 on Inquiry Card206

50 ohnu
1 lw average. 15 kw peak at 600 me 
0 to 600 mc
1.05:1 max.
Greater than —30 db Isolation at 400 mc 
0.05 db max.
24 or 115 vdc

50 ohms 
2 kw average at 30 mc 
0 to 600 mc
1.05:1 max.
Greater than —30 db isolation at 400 mc 
0.05 db ma* 
24 or 115 vdc

Pilot model of the latest tracking and guid
ance system for the Nike-Zeus is moved from 
Bell Labs, Whippany, N. J., to the White 
Sands Proving grounds.

computers and other equipment.
The project has been named 

NAVSEA (Naval Avionics Sup
port Equipment Appraisal). Proj
ect is supported by the Bureau of 
Naval Weapons.

Epitaxial Transistors
Texas Instruments Incorporated 

has announced the availability of 
two ultra-fast silicon switching 
transistors made by the new epi
taxial process. Switching function 
is performed in 24 x 10-a secs. Ini
tial use area is in electronic com
puters and as small-signal general 
purpose transistors.

Writ» for more detailed literature on Jennings complete Une of coaxial 
and other vacuum relays.
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Radio Station Ready
The Navy’s 2-megawatt commu

nication station (Cutler, Maine) is 
one year ahead of schedule. The 
station—for communications with 
operational Polaris submarines — 
has passed pre - operational tests. 
Continental Electronics Mfg. Co. is 
prime contractor for the $50 million 
project.

Jennings announces an entirely new series of vacuum coaxial relays for 
use at frequencies up to 600 mc. Small, efficient vacuum transfer relays 
in a specially designed coax housing enable these relays to carry up to 
15 kw peak power at 600 mc.
These relays are singularly effective for use as a transmit-receive relay. 
Vacuum guarantees permanently low contact resistance that does not change 
even if the relay is accidentally switched under load. The result is a low and 
stable VSWR in any environment. Some units weigh as little as 11 ounces 
and range in size from only 3-1/4 inches to 4-1/16 inches high.
Four different sizes of housings are available to accommodate a variety of 
standard coaxial connectors for different power level requirements. Housings 
are available with the following connectors: BNC, TNC, N, UHF, C, HN, and LC.
Consider the performance characteristics of these two relays:

Webb Named NASA Head
James E. Webb, & President of 

Educational Services, Inc., a direc
tor of McDonnell Aircraft Corp, 
and former budget director under 
President Truman, has been named 
Chief of the National Aeronautics 
and Space Administration.

The new NASA chief is not n 
scientist or engineer, but has had 
wide administrative experience.

Check-out Equipment
Automatic check-out equipment 

is being studied by PRD Electron
ics, Inc., Brooklyn. It will enable 
Navy technicians, without ad
vanced avionics training, to detect

Model RC43 LCA1:

Charocteristie Impedance
Power Rating: 
Frequency Range
VSWR:
C-outalk: 
Insertion Lou 
Actuating Voltage:

Model RC41 CAI:

Characteristic Impedance:
Power Rating: 
Frequency Range
VSWR:
Croutclk:
Insertion Lou:
Actuating Voltage:

VACUUM COAXIAL 
RELAYS — For higher 
puise power at higher 
frequencies

JENNINGS RADIO MFG CORP 970 MclAUGHLIN AVE SAN JOSE 8. CAI IF , PHONE CYpress 2 »025



AND TUNING FORK OSCILLATORS
TYPE 10. ACTUAL SIZE

American Time Products, Inc
61-20 Woodside Ave., Woodside 77, LL, N. Y.

Circle 103 on Inquiry Card 207

Some users integrate these units into instruments of their own manufac
ture. Others rely on our experience and facilities to develop complete 
operating assemblies to meet their special needs.

You are invited to submit any problems within the area of our activities 
for study by our engineering staff.

■ or more than 20 years, this com
pany has made frequency standards and fork oscillators within the 
range of 30 to 30,000 cycles for applications where consistent accuracy 
and rugged dependability are demanded A few examples ore shown 
and described here.
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TYPE 15 FREQUENCY STANDARD
Similar lo Type 10 (illustrated) except 

with silicon transistor, hermetically sealed 
and vibration resistant

Size, I" x 2 " x 2" high
Tolerance, ± .01% from —40 C to -¡- 71 °C
Output: .IV at 50,000 ohms source impedance.

TYPE 2007-6 FREQUENCY STANDARD
Transistorized, Silicon type 
Size, VA" dia., x 31A" H., Wt., 7 oz. 
Frequencies: 360 to 1000 cy.
Accuracies:

2007-6 ± .02% (- 50 ’ to + 85 °C) 
R2007-6 ± .002% (4-15° to -4-35 C) 

W2007-6 ± .005% (-65 to +85cC)
Input: 10 to 30V DC at 6 ma.
Output: Multitap, 75 to 100,000 ohms

TYPE 25 PRECISION FORK
Size. dia. x 2V
Weight: 2 ounces
Frequencies: 200 to 1000 cy. (specify) 
Accuracies;

R-25T and R-25V ± .002% (15 to 35°C)
25T and 25V ± .02% (-65 to 85’C)

For use with tubes or transistors.

TYPE K-5A FREQUENCY STANDARD
Size, 3 V x 3" x IV
Weight, 1 'A lbs.
Frequency: 400 cycles
Accuracy: .03%, —55' to -|- 71 C
Input. 28V DC ±10%
Output: 400 cy. approx, sq. wave 

at 115V into 4000 ohm load (approx. 4W)

the power cell (i year). External power of
14 volts at approximately 6 microamperes con 

also power the unit. An hermetically sealed model, 
Type 15, is also available.

SIZE, 1-3/8 x 1-3/8

r
This frequency standard (360 or 400 cy.) 
is accurate to ± 25 parts per million at 
10° to 35°C The tuning fork is made from 
Iso-elastic alloy and is approximately 1 inch 

long Fork aging has been greatly minimized 
Compensation in the circuit provides a mini

mum rate change throughout the useful life of



Of the four basic microwave measure-
(1) VSWR (2) Power (3)merits,

COAXIAL TYPE

PR» 504

WAVFGVIDE TYPE

PR» S55

US AT THE I.K.E. SHOW, BOOTHS 3602-3606
20S

the meter is housed in a metal carrying 
case with a handle.

At X band frequencies the PRD 
559-A or B. which are available in both 
reaction and transmission types, are ac
curate to 0.015% with readout directly 
tn megacycles.

Typical cross sectional views are 
shown for both coaxial and waveguide 
resonating cavities in this series of 
precision meters.

ELECTRONIC INDUSTRIES • March 1961

I HF Frequency Meter 
Another popular and useful meter tn 
the UHF television band is the PRD 
587-A, which is accurate to ±0.2%. It 
can he used for alignment of tuned cir
cuits and oscillators in the frequency 
range of 250 to 1000 megacycles. The 
direct reading dial has a scale length of 
60 inches tor easy and accurate read
out. For convenience and protection

Precision Heterodyne 
Frequency Meter 

An instrument that uses the heterodyne 
principle with a crystal oscillator as its 
standard is the PRD 504 Precision

-a PRD
P ELECTRONICS, INC.

' A Subsidiary of Harri»-huortypo Corporato >n 
Formerly Polytechnic Retearch 4 Development Co.. Inc.

202 Tillar« Strwt, Iln « bb n 1. N. Y 
ILtUrlMOli ■

IGOê CrcliwU Ave. IntiMood, Cal
ORagon MMS

Heterodyne Frequency Meter. It has 
an extended range of 100 to 10,000 
megacycles and is accurate to 0.002%. 
This versatile and portable instrument 
is used for laboratory and field testing 
of transmitters, receivers, and signal 
generators. A cathode ray tube is pro
vided for zero-beat indication on the 
front panel.

If you would like some assistance 
with your frequency measuring prob
lems. please contact our Applications 
Engineering Department

We have many interesting openings for 
engineers...contact Mr. John R. Zabka

Attenuation and (4) Frequency, the 
latter is probably the easiest to deter
mine. There are available, of course, 
many frequency meters with varying 
degrees of accuracy. These are gener
ally either tunable cavity-type resona
tors or devices which utilize a harmonic 
of a low frequency standard.

Cavity Frequency Meters 
Cavity-type frequency meters, both co
axial and waveguide, make use of the 
absorption (reaction) or transmission 
properties of selectively tuned reso
nators. In use, the meter is inserted 
between the signal source and the r-f 
detector indicator. The reaction or 
absorption type instrument is tuned to 
obtain a decrease in power level at the 
detector and. consequently, is particu
larly useful as a search frequency meter. 
The transmission type unit passes only 
those frequencies within the pass band 
of the resonant cavity and so is most 
convenient for monitoring or filtering 
purposes.

Of the dozens of frequency meters 
available from PRD. among the most 
popular and simplest to use are the

PRD 555-579 Series. They are high 
precision, direct reading, hermetically 
sealed, temperature compensated 
instruments and are particularly useful 
for laboratory and production line test
ing or as secondary standards.

VISIT
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ZONE

126

201 nt

291

123
143

461
481

FIRM 
FIRM 
CITY

471 
491
511
531

115 
135 
155 
175 
195
215 
235 
255 
275 
295 
315 
33S 
355
375 
395 
415 
435 
455
475 
495 
515 
535 
555

122 
142 
162
182 
202 
222
242
262
282 
302 
322
342 
362 
382
402 
422 
442
462
482 
502 
522
542

112 
132 
152
172 
192 
212 
232 
252 
272 
292 
312 
332 
352
372 
392 
412
432 
452 
472 
492
512 
532 
552

136 
156
176 
196
216 
236
256 
276
296 
316
336 
358 
376 
396
416
436 
456
476 
496
516 
536 
556

100 
120
140 
160
180 
200 
220 
240
260 
280 
300 
320 
340
360 
380 
400 
420 
440
460 
480 
500 
520
540 
560

203 
223
243 
263
283 
303
323 
343 
363
383 
403 
423 
443
463 
483 
503 
523
543

301
321 
Ml

FIRST CLASS
PERMIT NO. 3 

PHILA., PA.

206 
226
246 
266
286 
306
326 
346 
366 
386
406 
426
446 
466
486 
506
526 
546

108 
128 
148
168 
188 
208 
228 
248
268 
288 
308 
328 
348
368 
388 
408 
428 
448
468 
488 
508 
528 
548

109 
129 
14»
169 
189 
209 
229
249 
269 
289 
309
329 
349 
369
389 
409 
429 
449 
469
489 
509 
529
549

IIO 
130 
150 
170 
190 
210 
230 
250 
270 
290 
310 
330 
350 
370 
390 
410 
430 
450 
470 
490 
510 
530 
550

124 
144
164 
164
204 
224
244
264 
384
304 
324
344 
364
384 
404 
424
444 
464 
484 
504
524 
544

145 
165 
185 
205 
225
245 
265 
285 
305 
325
345 
365 
385 
405 
425
445 
465 
485 
505 
525
545

173 
193 
213 
233 
253 
273 
293 
313 
333 
353
373 
393 
413 
433 
453
473 
493 
513 
533 
553

137 
157 
177 
197 
217
237 
257 
277 
297 
317 
337
357 
377 
397 
417 
437 
457
477 
497 
517 
537 
557

II» 
139 
159 
179 
199 
219 
239 
259 
279 
299 
319 
339 
359 
379 
399 
419 
439 
459 
479 
499 
519 
539 
569

107 
127 
147 
167
187 
207 
227 
247 
267 
287 
307 
327
347 
367 
387
407 
427 
447 
467 
487 
507 
527 
547

114 
134
154 
174 
194
214
234 
2M
274 
294 
314
334 
354 
374 
394
414 
434 
4M
474 
494 
514
534 
5M

118 
138 
158 
178 
198
218 
238 
258 
278 
298
318 
338 
358 
378 
398
418 
438 
458 
478 
498
518 
538 
558

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF HAILED IN UNITED STATES

The Computer Center

P. O Box 8221

ADDRESS . 
08 TOWN

Keep up to date—get the facts about the new products and equip
ment as they hit the market. ELECTRONIC INDUSTRIES' adver
tisers will be glad to send you complete literature giving specifica
tions and data relating to those products advertised in this issue. 
To help you, the new product items, new literature and advertise
ments in this issue are numbered consecutively, from the front to 
the back of the book. The extra cards are for the use of your associ
ates with whom you share your copy of ELECTRONIC INDUSTRIES.

Circle the item number,

Mail Card Betow 

Today For Quick In 

formation On New 
Products Described 

in TW1 Issue. No 

Postage Needed.

fill in your name, title, coni 
pany; detoch and mail.



88

89

124

TITLE

TOWN ZONE STATE

35

70
91

ALPHABETICAL LISTING OF
CIRCLE THE NUMBERS OPPOSITE THE NAMES OF THE

Adama West lake Company.
Mercury-wetted relays.

ADC Incorporated — Ultraaonic output 
transformers.

Aerovox Corporation—Electrolytic enpar- 
itors.

Air Marine Motors, Ine.—Motors.
Airpax Electronica. Incorporated — Cir

cuit hreahrrs.
Allen-Bradley Company — Resistors and 

potentiometer*.
Allen-Bradley Company—Ferrites
Allied Chemical. General Chemical Div.

—Electronic-grade hydrofluoric acid
Alpha Metals, Inc. — Solder and flux 

RAD kit.
American Airlines, Inc.—Air transporta

tion.
American Electrical Heater Company— 

Transformer type electric soldering 
iron

American Time Products. Inc. — Fre
quency standards.

AMP 1 ncorpor a ted — Plug-in circuit

Ampex Corporation—Computer and ana
log tapes.

Amphenol-Borg Electronics Corporation. 
Amphenol Connector Div.—MIL con- 
neetors.

Amphenol-Borg Electronics Corporation, 
Borg Equipment Div.—Miniature trim
mer potentiometers.

Antenna Systems, Inc.—Antennas.
Arco Electronics, Inc.—Transformer dis

tribution.

82

158

144

86

54

153

43

391

112

413

57

96

IN
♦ 09

106

YOUR NAME

FIRM 

FIRM 

CITY

101
121

161
181

2ÏI
241
261

301
321

361 
381 
401
421 
441 
♦61
♦81 
501 
521

ADDRESS

OR

102 
122 
(♦2 
162 
182 
202 
222 
.42 
262 
282 
302 
322 
342 
362 
382 
♦ 02 
422

♦62
♦82 
502
522 
M2

103
123
143

203 
223 
?4J
263 
283
303 
323 
3«
363 
383 
♦ 03 
♦23 
♦♦3 
♦63 
♦83
503 
523 
M3

10^ 
12^ 
!♦♦ 
164 
184 
204 
224 
244 
264 
284 
304 
324 
344 
364 
384 
♦04 
424

464 
484 
■M
524

85 
105 
125 
145 
165 
185 
205 
225 
245 
265 
285 
305 
325 
345 
365 
385 
405 
♦25 
♦45 
♦65 
♦35 
505 
525 
M5

86 
106 
126 
146 
166 
136 
206 
226 
248 
266 
286 
306 
326 
346 
366 
386 
♦06 
♦26 
♦♦b 
♦66 
♦86 
506 
526 
M«

67 
87

107 
127 
147 
167
187
207

247 
267 
287 
307
327 
347 
367 
387
407 
427
447 
467
487 
507
527 
547

108

168

109
129
149

208

248
268
288
308
328
348
368
1UU

♦110
428
♦♦8
468
♦88
508
528

189 
209 
229 
2^9 
269 
289 
309 
329 
3W 
369 
389 
♦09 
429 
♦49 
♦69 
•89 
509 
529 
MR

110 
130 
150 
170
190 
21« 
230 
250 
270 
290 
310 
330 
350 
370 
390 
♦ 10 
♦ 341 
45« 
470 
♦sc 
510 
530 
5 Ml

131
151
171
191
211
231
251
271
291
311
331
351
371
391

431
451
471 
491
511
531
551

132 
152 
172
192 
212 
232 
252 
272 
292 
312 
332

372 
392 
412 
432 
452 
472 
4« 
512
532 
552

Armco Steel Corporation, Armco Div.— 
Thin electrical steels.

Arnold Engineering Company, The— 
Tape rura.

Arnold Magnetics Corporation — Solid 
slate power supplies.

Artoe Engineering Company—Automatic 
wits finishing machine.

Avnet—Connector distribution.

Ballantine Laboratories. Inc. — Digital 
readout 1LMS voltmeter.

Bead Chain Mfg. Co., The—Contact pins, 
terminals, jack*, bead chains.

Beckman Instruments, Inc., Berkeley 
Div.—Modular digital multimeter.

Beckman Instrumenta. Inc.. Helipot Div.
—Trimming potentiometer*.

Bell, Inc., F. W.—Digital voltmeter.
Boehme. Inc., H. O.—Precision design A 

manufacture of component parts.
IP Kinton Electronics Corpration R.F. 

power läster.
Borg • Warner Corporation, Ingersoll 

Products—Metal cabinets.
Bourns. Inc., Trimpot Div.—Potentiom

eter engineering
Brady Company, W. H.—Wire laaekaia
Braun Tool A Instrument Company, 

Inc.—Contact strips and rings.
Breese Corporations. Inc.—Custom and 

standard slip ring assemblies.

MARCH 1961

414

51

74

154

395

84

18

67

101

31

302
16

148

66

896
100

70

129

131

406

Bruno-New York Industries Corporation 
—Pig-tailoring machine.

Brush Instruments, Div. of Clevite 
Chart t«pei.

Burnell A Co., Inc.—Toroids, filters and 
related networks.

Burroughs Corporation, Electronic Tube 
Div.—Digital readout tubes.

Busemann Mfg. Division McGrew-Edison 
Co.—Fusee, clips, blocks A holders.

CBS Electronics, Semiconductor Div.— 
Switching diodes • transistors.

Centraiab, The Electronica Div. of Globe- 
Union, Inc.—Variable reais tor.

Cinch Manufacturing Company — Sub
miniature plugs ami s.eteU.

Clare A Company, C. P.—Sealed contact 
relays.

Clarostat Manufacturing Company. Inc. 
— 10-turn potentiometers.

Clevite Transistor Products Transistors.
Clevite Corporation. Shockley Transistor 

—4-layer diodes.
Columbian Carbon Company -Iron oxides 

fur ferrites.
Computer Measurements Company—Fre

quency-period meter.
Conrac. inc.—TV monitors.
ConnuBasted Vacuum Corporation — Im

port vacuum manifold system.
Continental Electronics Manufacturing 

Company—Acquisition radar iransoslt-

Controls Company of America, Control 
Switch Div. — Miniature snap-action 
switches.

itors.
Corning Glass

Curtiss- Wright

Curtiss-W right

Works—Trimmer lapwrl-

Corporation—Tims delay

Corporation — Thermal
tiuis delay relays.

Custom Components. Inc. — Permsable 
dielectric.

133 
153
173 
193 
213 
233 
253 
273 
293 
313 
333
353 
373 
393
413 
433 
453 
473 
493 
513 
533 
553

134
154
174

214
234
254
274
294
314
334
354
374
394

434
454 
474
494
514 
514 
SM

135 
155
175 
195 
215 
235 
255 
275 
295 
315 
335 
355 
375 
395 
415 
435 
455 
475 
495 
515 
535
555

136

176 
196 
216 
236 
256 
276 
296 
316 
336 
356 
376 
396 
416 
436 
♦ 56
♦76

137 
157 
177 
197 
217
237 
257 
277 
297 
317 
337 
357 
377 
397

138
158
178

139

516
536
556

437 
457 
477 
497 
517 
537
557

own letterhead describing item wonted.
Please send w e further information on the items I have circled above

218
238
258
278
298
318
338
358
378
398

♦ 38 
♦58 
♦ 78 
♦98 
518 
538 
558

199
219
239
259
279
299
319
339
359
379
399
419
439
459
479
499
519
539
599

100 
120 
140 
166 
.80 
200 
220 
240 
260 
280 
300 
120 
340 
360 
380 
400 
420 
440 
460 
♦80 
500
520 
M0 
560

98

132

117

29

Dale Electronics, Ine.—Trimmer potenti
ometer*.

Daven Company, The—Headset amplifier
Deutsch Company — Seif-aligning rack- 

arid-panel connector*.
Dialight Corporation — Multiple indica

tor*.
Dow Corning Corporation—Single crys

tal silicon.
DuMont Laboratories. Allen 11.—Storage 

oscilloscope.

E1CO, Electronic Instruments Co., Ine.
—Electronica catalog

Eimac Company—Microwave tubes.
Electra Manufacturing Company—Space- 

unns hermetically sealed and matched 
resistors.

Electro Scientiic Industries—Vnivenal 
impedance bridge.

Elgin National Watch Company—4-pole 
power control nlars.

EEC Electronica Corp.—Miniaturised low 
pass and high pass filters.

Fairchild Controls Corporation — Strata 
gage preasurs transducer.

Fairchild Semiconductor Corporation— 
Planar transistors.

Fanstoel Metallurgical Corporation—Ca
pacitors and rectifiers.

Fluke Manufacturing Company, Ina., 
John—Universal impedance bridge.

FXR. Inc.—Precision waveguide comp»

POSTAGE WILL BE PAID BY

ELECTRONIC INDUSTRIES
The Computer Center

P O. Boi 8221

Philadelphia 4, Pennsylvania

General Electric Company. Cathode Ray 
Tube Dept. — Advanced-design camera 
tubes.

General Electric Company, Power Tube 
Department—X-band microwave tubes.

General Electric Company. Rectifier 
Components Dept. — Medium current 
silicon rectifier*.

General Electric Company. Semiconduc
tor Products Dept. — Tunnel diode 
manual.

General Electrodynamics Corporation —
Electrostatic focus A deflection vidicon 

tube.
General Instrument Corporation, Semi

conductor Div.—Silicon rectifier*.
General Motor* Corporation. Deleo Radio 

Div.—Semiconductor distribution.
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426

506 511 516
502 507 512 517 522

Cire)* number of company on card al right 508 513 518
504 509 514 519 524
505 510 515 520 525

YOUR NAME TITLE
Transistor-

HOME ADDRESS

CITY or TOWN ZONE STATE

1*9

40«

Company Name

Name: Position

Company Address:

Zone State

Specific Products ManufacturedJettron Producta.

MARCH 1961YOUR NAMECorpora tion—TrimmerIOS

ADDRESS

Plugs A ZONE

100
10912«

158
173

201

140
351

381 3014M
451

549 55»

Radio Engineer»—IRE Show. 
Radio Engineers—IRE Shew 
Radio Engineer»—IRE Show. 
Radio Engineers—IRE Show

122
142
162

149
169

414
454
474 
494
514
534
554,

I5C 
170

415 
435 
455
475 
495
515 
535
555

4M 
47« 
496 
516

107
127
147

421
441
461
4s-

321
341

323 
343
363
383
403 
423
441
463
44
JO3 
52s
541

IM
144
64

I », 
ne 
146

187 
207
227 
247
267 
287 
307 
327
347 
367
387 
407

447
467
487
507
527
147

4 tV 
4b9 
489 
sra

470 
490
510
530
VjU

174 
194
214 
234 
254
274 
294
314 
334 
354 
374
394

199 
219
239 
259 
279 
299
319 
339

379 
399
419 
439 
459 
479
499 
519 
■>39 
559

180
200
220
240
260
280
300
320

360 
180
400 
420 441 
460 
4>0 
500 
520
540 
dii)

302 
322 
342 
362 
382
402 
422 
442
462 
482 
502 
*22 
542

202
222
242
262

123
143
163
183
203
223
243
263
283

204 
224 
244
264 
284 
304 
324 
344
364 
384 
404 
424 
4» I
464 
484 
504 
524 
544

285 
305 
325 
¿45 
3M 
18'.
405 
425 
445 
465 
435 
505 
525 
545

206 
226 
246 
266
286 
306
326 
346 
IMI 
3M 
41Ä 
et 
44(1 
466 
486
506 
526 
546

209
229
249
269
289
309
329
349
369

210 
230
250 
270
290 
310 
330 
350 
370 
390
410 
430

271
291
311

172 
'92 
212 
232 
252 
272 
292 
312 
332 
352 
372 
392 
412 
432 
452 
472 
492 
512 
532 
552

155 
175 
195 
215 
235 
255 
275 
295 
315 
335 
355
375

IM 
<76 
196 
216 
236 
256 
276 
296 
316 
336 
356 
376 
396

217 
237 
257 
277 
297 
317
337 
357 
377

417 
437 
457 
477
497 
517 
537 
557

118 
218 
238 
258 
278
298 
318 
338 
358
378
398 
418
438 
458
478
498 
518 
>38
558

145
<65
185
205
225
245

14» 
168 
138 
208 
228
248 
268 
¿88 
308
328 
3441 
368 
388 
408 
428 
<411 
<68 
<8« 
•68 
•28
548

119
139
159

Hewlett-Packard Company
prob«.

Hewlett-Packard Company 
iie.i AC amplifier.

Jennings Radio Mfg. Corporation- 
uum coaxial relay».

Jerrold Electronica Corporation— 
signal generator.

Kay Electric Company—Sweep genera-

Institute ot 
Institute of 
Institute of 
Institute of

Jettron Producta, 
and connector».

JFD Electronica ' 
capacitor.

Johnson Company, 
par.itors.

IRC, International Resistance Company 
Trimmer potentiometers.

which begins on page 277 of this issue

Employment—Use the handy cord below to ge+ morn information

Hughes Aircraft Company, Semiconduc
tor Div.—Silicon alloy transistor».

Hugh«» Aircraft Company. Industrial 
System. Div. — Memory-type oacillo-

1ERC, International Electronic Rbwrrti 
Corporation—Heat-dissipating electron 
tube shields.

Illinois Condenser Company—Miniature 
electrolytic capacitors

industrial Electronic Engineers, Inc.— 
In-line digital raadout devices.

Inland Motor Corporation of Virginia— 
D-C torque motors.

Interelectronics Corp ••Sobd-sUt« power

Keulfe) * Esse« Company—Printed cir
cuit drafting materials.

Tel Inc—Octave RF amplifier».
Lent Electric Manufacturing Company— 

Double channel aodio cable.

sockets.
Jones Electronica Company, Inc., M. C.. 

Subsidiary of Bendix Corp. — Direc
tional DC and RF output couplers.

PROFESSIONAL ENGINEERING 
OPPORTUNITIES

Marconi Instruments—Capacity bridge.
Microwave Associates, Inc.—Semiconduc

tor Div.—Subminiature RF diodes.
Mid-Eastern Electronics. Inc,-Trausis- 

t >r sed pnwsr supplies.
Midland Manufacturing Company—Mln- 
iature wide band-pass crystal filters.
Minneapolis - Honeywell Regulator Com

pany—Miter distrih ition
Minnesota. Dept, of Business Develop

ment—Industrial Horizons Minnesota.

whom you desire further Information.
Boeing Airplane Company, Wichita Div. 
National Cash Register Company, The 
Philco Techrep Div.

Hill Electronics, Ine.—Crystal controlled 
frequency sources and filters.

Howard Industries, Inc.—Universal mo-

General Motors Corporation, Delco Radio 
Div -Miniature building block mod
ules

General Products Corp ration- •l.emo,- 
able contact connector.

General Radio Company—UHF oscillator.
Globe Industries, Inc.—AC/DC Universal 

blower.
Good-All Electric Mfg. Company—Mylar 

wrap -apaeitora
Graphic Systems—Visual control board. 
Grayhill, Inc.—Midget rotary tap switch. 
Gremar Manufacturing Company. Inc.— 

RF connectors.
Gremar Manufacturing Company, Inc.— 

Rf connectora.
G-V Controls, Inc.—Thermal relay.

N E W ^u^scr'Pt*on Order

FIRM 

FIRM 

CITY

I wish a new complimentary subscription 
to ELECTRONIC INDUSTRIES

: 213
: 233
: 253
: 273
: 293
: 313
! 333

353 
373

: 381
: 413 

433
: 4SI
! 473
: 493
: 513
: 533
! 553
wasted.

PROFESSIONAL ENGINEERING OPPORTUNITIES
Please send me further information on the engineering position 
I have circled beiow.



Minaaaou Mining and Manufacturing 
Company. Irvington Dtv. — Haat re- 
a«U»« tubing, tubing for high Wm; 
applications

Nianaaata Mining and Manufacturing 
Company, Minoom Dtv.—Raeorder-ra- 
produeer.

Motorola Communications A Electronics,

Newark Electronics Corporation—Klar-

Non-linear firstems Ine.—Recording dig
ital voltmeter

Nothelfer Winding Laboratori«*, Inc.- 
Portable AC power supply.

Ogilvie Prem, Inc—Tracing paper.
Ohmite Manufacturing Cimpany I .rats 

tors
Perfection Mina Company, Magnetic 

Shield Div. — Thin shielding folia 
shielded containers.

Philbrick Researches. Inc.« Georgs A — 
Octal plug-in amplifler*

Philco Corporation. Lansdale Div.— 
Switching transistors.

Polarad Electronic« Corp. — MGrowave

POSTAGE WILL BE PAID BY

ELECTRONIC INDUSTRIES

The Computer Center

P. O. Box 6221

Philadelphia 4, Pennsylvania

POSTAGE WILL BE PAID BY
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Polarad Electronica Corp. — Microwave 
Generators.

Potter A Brumfield, Div. of AMF Cen- 
a la Ltd.— Miniature 4-pole relay.

Potter Instrument Company, Inc.—High 
density recording system

Power Designs, Inc. — Voltage current 
regulator.

Powertron Ultrasonics Corp. — Ultra
sonic cleaning equipment.

PHD Electronics. Inc.—Frequency

Radio Ci 
toroids.

Inc. — Powdered iron

Radio Materials Company—Ceramic 
capacitors

Rayclad 'Tubes Incorporated —

dise

Umi
shrinkable molded parte.

Reeves-Hoffman, Div, of Dynamic« Corp, 
of America—1-MC precision crystal 
oscillator.

Reeve« Instrument Corporation. Sub
sidiary of Dynamics Corp, of America 

Miniature floated integrating gyna.

Sarkas Tarzian, Ine.. Semiconductor Div.
—Silicon rectifiers.

Scientific-Atlanta, Inc.—Antenna pattern 
analyser.

Sekonic Ine.—Precision meters
Sballerò«« Manufacturing Company—De

lay line».
Sonotone Corp.—Ceramic stereo cart

ridge.
Spectrol Electronics Corporation Trim-

ming potentiometer».
Sperry Rand Corporation, Semiconductor 

Div.—Silicon choptiers.
Company TantalumSprague Electric 

capacitors.
Sprag ve Electric 

ing networks.
Sprague Electric 

ference locator.

Company—Puke-form-

Cumgany—RF inUe-

Stackpoll Carbon Company — Ferrit«

Stainless, Inc.—Tower tips.
SUnpat Company—Drafting symbols
Stevens Manufacturing Company. Inc.— 

Thermo« taU.
Stromberg-Carlson, Div. of General Dy

namics—Telephone-type relays
Sylvania Electric Product«. Inc., Elec

tronic Tubes Div.—Cold cathod« de
cade counter tube»

Sylvania Electric Products, Ine., Semi
conductor Div.—Silicon & germanium 
transistor*.

Syntronic instruments, Inc.—Deflection 
yoke coil*.

Taylor Fibre Company—Glass-base lam
inated plastics.

Tektronix, Inc. Dual-beam oscilloscope
Templet Industries, Inc.—Die vwling 

system.
Texas Instruments Incorporated—Ger

manium BWM Iransisioc
Thomas A Jteits Ltd.—Printed board con-

nee tors.
Thomas A Helts Ltd.—Solder 11 eon-

im- t-m
Times Wire A Cable Division. The In

ternational Silvar Company—Custom 
cebi« assembli««.

Tinsley Laboratories. Inc.—Corning a ar
ti ter»

Trak Microwave Corporation—Oscillator 
cavity.

Transitron Electronic Corporation—SO
AM P controlled rectifier.

Tung-Sol Eleetrie Inc —Serica regulator

Ungar Electric Tools — Light-weight, 
easy-handling soldering Iron.

Union Switch * Signal. Div. of West- 
inghouee Air Brake Co.—Relays

United Van Lin«(—Hom« or industrial 
transportation.

U. S. Components. Inc.—Printed eard 
connectors.

Vector Electronic Company -Structures 
for circuitry.

Victoreen—High voltage regulator or 
amplifier tube.

Vitro Electronics — Modular tnrairtn 
rereiver.

Waveline, Inc.—Waveguide «witches.
Weckea»er Company — Molded nylon 

screws and anta.
Western Rubber Company One piece

Wmtern-Sky Industries—One piece nylon 
grommets.

Westinghouse Electric Corp., Semicon
ductor Dept.—Silicon rectifler staeks.

White. S. S.—Air abrasive unite.

Zierick Manufacturing Corp. — Luga, 
elipa and terminals.



U S Potent No 2,922.093 
model VC20G 3 X acPvol siM Canadian Poieni No 810

TRIMMER CAPACITOR

PATENTED SIMPLICITY 
BUILDS RELIABILITY

Fewer parts, narrower tolerances, exquisitely pre
cise rotary piston with patented telescoping anti
backlash adjust mechanism. Simple reasons why 
more engineers specify JFD Trimmer Capacitors 
where absolute tuning linearity and performance 
reliability are “musts”. They know that each JFD 
Trimmer represents intensive research, painstak

ing engineering and high quality manufacturing.
Makes sense, doesn’t it, to see how JFD Trim

mer trouble-free “simplicity” can add to your sys
tem’s or product’s reliability? Write for JFD 1961 
catalog now describing the industry’s most com
plete line and see how. Include your problem. We 
will be happy to discuss it with you.

WHY SETTLE FOR A TRIMMER CAPACITOR THAT IS “ALMOST" RIGHT WHEN 
YOU CAN GET THE ONE THAT IS "PRECISELY" RIGHT FROM JFDI

orinai size 
miniature 
model VC20G
0.8 mmf to 8.5 mmf

actual rizc
miniature SEALCAP * 
model SC 133
0.8 mmf to 8.5 mmf

actual size
miniature MAX-C® SEALCAP • 
model MC601
1.0 mmf to 14.0 mmf

For your convenience, standard JFD precision components are now available 
from authorized JFD distributors throughout the United Stales and Canada.

JFD ELECTRONICS CORPORATION
Components Division • 6101 16th Avenue Phone DEwey 1*1000 »TWX-NY25040

JFD WESTERN 
P.O.Box 3416 

7311 Van Noys Blvd 
Van Nuys, Calif. 

Phono STato 1-3530

JFD MIDWESTERN 
6414 W Hiftins Ave 

Chicago, Illinois 
Phono SPring 4-417$

JFD NEW ENGLAND 
Ruth Drive 

Marlboro. Mau. 
Phone HUntlay 5-7311

JFD CANADA 
51 McCormack Shad 

Toi onto. Ontario. Canada 
PHom: ROger J4IM

XULM FORMINO NETWORK*

BE SURE TO VISIT JFD BOOTH #1622 AT THE NEW YORK IRE SHOW

ELECTRONIC INDUSTRIES March 1961 Circle 105 on Inquiry Card 213



COMBINING
CUSTOM AND STANDARD
SLIP RING ASSEMBLIES

CUSTOM

STANDARD

Circle 106 on Inquiry Card

BREEZE CORPORATIONS, INC.
700 Liberty Avenue, Union, New Jersey • Telephone: MUrdock 6-kOOO

SEND FOR A COPY OF 26-PAGE CATALOG 66SR WHICH PROVIDES 
OPERATING DATA ON BREEZE CUSTOM UNITS AND C RAWINGS 

AND SPECIFICATIONS OF ALL STANDARD SLIP RING ASSEMBLIES.

FOR LOWER COSTS —FASTER DELIVERY
This slip ring assembly controls, powers and monitors the centrifuge arm of a motion 

simulator. Its production required the combination of highly creative engineering skills, 
well-equipped manufacturing facilities and diversified production methods available to 
you at Breeze.

The unit, having a duty cycle of 2000 amps, is only 48" high, yet contains 425 slip 
rings These include both standard rings and rings engineered for this application. There 
are rings of flat and cylindrical design, electroplated rings and rings of fabricated con
struction in the assembly.

Whatever your slip ring requirement, it can be met without compromise ^^0| 
at Breeze.

For general applications, Breeze offers a line of field-proven stand-
ardr with ring envelope d ameters from 1" through K 1 2" These are ———— 
flat fabricated assemblies built from off-the-shelf cc nponents to 
insure rapid delivery at reduced costs. j

For custom applications including general purpose control and 
power rad □ frequency and viae h gh voltage, high speed nstru- ’ 
mentation and switching, Breeze 1 • educes flat, cylindi cal cr con
centric assemblies using all standard construction methods, fabricated, e 
electroplated and plastic molded. -*■

Manufacturers of electrical, electro-mechanical and hydro-mechanical 
components and systems and fabricated metal products.

ELECTRONIC INDUSTRIES • March 1961



International

Electronic Sources
Up-to-the-minute abstracts of articles appearing in 
the leading foreign electronic engineering journals REGULARLY REVIEWED

ro

AUSTRALIA
AWA Tech. Re» AWA Technical Berit»
Broc. AIRE. Proceedings of the Imtitutlm 

of Ratio Enginetrs

AUDIO CONTROLS

Considerations Concerning Receivers VHF FM 
«nd VHF FM Stereo, E. Paulsen. “El. Rund." 
Dec. 1960. 4 pp. The RF signal-noise ratio for 
good VHF reception, monaural and stereo, is 
calculated on the basis of theoretical require
ments. The result for monaural operation is 
compared with experimental values. The gen
erally employed limiter is critically reviewed. 
(Germany.)

Dual Control Theory. II. A Feldbaum

CANADA
Can. Ehe. Enj Canadian Klectrontes logl-

merlng
El. A Comm. Electronics and CemmunicatimiB

"Avto. i Tel.” Nov. 1960. 12 pp. Basie formulae 
arc deduced and an optimum control algorithm 
in determined in the general form firstly for 
an ««pen-loop eystem and then for a elcaod- 
luop one which is nonlinear in the general 
raae at the dual control (1). Signs of likeness 
and difference of solutions for an open-loop
and
(U.S.S.R.)

closed - loop system« indicated

ENGLAND
ATE J. ATE 
BBC Mono.
BriL C.AE.

tronico

I« mal
BBC Eng«neetir.y Mieographi 
British Communications A Elee-

U hat do we Percehe as Uniform NoiseT, L. 
Schreiber. "Freq.” Dec. 1960. 5 pp. Noise ean 
lie presented as the output of a fourpole, whose 
input is a sequence of narrow pulse*. Whether 
the human ear perceives sueh a pene«M in the 
audio range as noise, depends on the median 
number of pulses per unit time and on the 
transfer function of the fourpole. Some simpli
fying assumptions are made, after which an 
experiment ■■ described that determinea the 
impulse density needed fur the ear to perceive 
the pulsea as uniform noise. In this experi
ment, randomly distributed pulses of equal 
amplitude were passed through a low-pass 
filter before the above determination was 
made (Germany.)

Optimisation of Destination Columns Using 
Feed-Forward Computer Control. J. G Dobeon. 
“rt." Nov. 1960. 7 pp. Conventional-type 
method, of feed-back control use meaeure- 
menla obtained at intermediate or final stages 
to compensate for disturbances occurring at 
the beginning of the procoo» to be controlled. 
Initwd of this, fed-forward control measure« 
the conditions before entering the process, 
computes the expected disturbance quantity, 
and compensates for it immediately, effecting 
the nersaaary change* Therefore time-lag« 
can be avoided to a high degree. This main 
advantage of feed-forward computer control is 
demonstrated. (Germany.)

Li Tee« Lleeirjhi« Teeunulog:
GEC J. (homi Electrical Co. Journal
J BIRE. Journal of Ihr British Imtltutkn 

of Radio Engineers
Proc. BIEE. Proceedings of Institution nf 

Electrical Engineers
Tech. Comm. Technical Communications

FRANCE
Bull Fr El Bulletin de la Soeiete lian- 

casse Je« Elo Iricieu-
Csk. A Trans. Cables A Transmission
Comg. Rend. Cowpies Bendus HebdoosdalrM 

des Sesam
Ond*. L'Onde Beetrlque
El. tt Auto. Electronique et Automatitae
Rev. Tech. Knut Technique
Tekindc. Telonde
Touts R Toute la Radin
Vide. Le Vide

An Arnustie Sperfrnm Analyser with Elec
tronic Scanning, D. J H. Admiral. “Phil. 
Tech.” #12, IMO. S pp. Beljer’s acoustic spec
trum analyzer contains 79 filters whose pass 
bands, each a semitone in width, consecutively 
cover a frequency range from 86.5 to 7440 e/s. 
(Netherlands, in English.)

♦ fieri of Electrical Control Element on Choice 
of Hydraulir Amplifier Parameters. L M. 
krassov, ot al. "Avto. 1 Tel." Dec. 1960. 4 pp. 
There is a well-grounded calculation of the 
initial pr«m«;re in the chamber between throt- 
ties of the hydraulic amplifier of tho nozzle
flapper type which ts controlled by an electro
magnetic element, lh* rharacterutica of (he 
element being taken into consideration. 
(U.S.S.R.)

GERMANf
AEG Pro«. AEG Progress
Art. El Ubtr Archiv der Elektrischen Ub*r- 

tragung
El Rund. Electronlsehe Rundschau
Free Frequenz
Hq M>ee Hocbfrequens-te.'hntk «uU Klectro- 

akiutU
Nach. Z. Naehrtditentrelinlscl’e Zeitschrift
RL Regelungstechnik
Rundfunk. RundfunkteebnUch* Mitteilungen

CIRCUITS

Vak. Tach. Vikuusi-Technlk

GENERAL

POLAND
Erste ITR

niesnego Rm. Ekk.

1'rsee Instytutu Tele-1 Rzdiottcb-

lUnprawy Elect retecbnlzm

Frequency RC Sweep Generator with 
an incorporated Varicap. S. Berman.
“Radiotek” 15, No. 12. 1960. 2 pp. A low- 
frequency RC sweep generator is described in 
which frequency sweeping is achieved by 
ehanging the capacitance of a non-linear con
denser with a varying bias. The frequency of 
the sweep generator changes linearly with 
time. The ratio c f the maximum frequency to 
the minimum frequency la 1.6. This circuit 
was used for an oscilloscope display of a 
low-frequency amplifier frequency response. 
(U.S.S.R.)

Frequency Multiplication by Large Factors 
Using Start-up Oscillators, G. Becker. “Freq.“ 
Dec. 1960. 3 pp. A start-up oacillator con-
trolled by pulse generator circuit allows 
frequency multiplication by factors of some 
thousands. (Germany.)

Transistorised DC Amplifiers. A. C. Dulipov 
"El. et Auto.” Nov.-Dec 1960. 5 pp. It 1« not 
too nui to design a good de amplifier using 
tubes, because of zero drift. Difficulties pile 
up when transistors are used, because their 
parameter* vary rapidly «>th trmi*m(ure
Several meth'“U are pre-intid 
effect of the variation of 
(France.)

to reduce the 
base current.

Modern High Varnnm Technique». N. W 
Robinson. “Brit. CAE.“ Nov. 1960, 4 pp. 
Modern improvements in high vacuum tech
niques have enabled prMurt* of 10-'" torr 
or toss to be obtained in closed systems such 
as thermionic tubes without the use of chemical 
getters. At these pressures some metallic sur
faces can be maintained elean for periods of 
several hours during which time accurate in
vestigations msy be made « n reactions at 
clean gas-solid interfaces hitherto impossible 
because of contamination. (England.)

Electronica and Communications in Argentina, 
Compiled by Jose I Caicoya. “Brit. CAE.” 
Nov. IMO. A pp. A system combining both 
State control and private enterprise has been 
established in Argentina for the telecom
munication« and electronics industries follow
ing the fall of the Peron regime in 1955. This 
article review» the present position. (England )

Induced Power from Grid lànce, A. Wright. 
“Brit. C.AE." Nov. 1960. 3 pp. One of the 
difficulties of sending r-f signals between the 
ends of electrical power lines in the grid sys
tem is the provision <f power supplies for the 
repeater amplifiers. This article describes a 
method of inducing power into an aerial from 
the lines. (England.)

USSR
Avto. i ToL Ait caul Ika 1 Teleamkhanlka
Radio. Radio
Radiotek. Radiotekhnlka
Rad. 1 Ekk. Radiotekhnlka 1 Elektranlka
lx Arad. Bulletin ot Academy ot Seleneso 

USSR.

1 Photocopies of all foreign articles 
are available at 75 cents per page, 
remitted with order. Unless other
wise indicated, artirles appear in 
language native tu 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 A 56th Sts.
Philadelphia 39. Pn.

ELECTRONIC INDUSTRIES March 1961 215



Shown above (A) series, and (B) parallel circuits

Circle 107 on Inquiry Card216

1. EASY DESIGN: Circuit designs, based on cellular units 
plugged into circuit-carrying side rails, can be laid out on 
graph layout sheets in hours rather than days or weeks

2. TESTING AND MAINTENANCE: Potted cell modules 
or repairable cell modules are pluggable for ease in testing 
or maintenance.

From consumer to cosmos . . . at home with wall-to-wall 
carpeting or out among the stars ... wherever modern elec* 
tronic functions are used ... AMP-MECA's new 3-D circuitry 
concept gives you two basic and very important advantages;

ELECTRONIC INDUSTRIES * March 1961

AMP-MECA gives the designer “building-block” latitudes . . . can be large or 
small as required . . . accommodates present standard or the most advanced 
molecular components and is equally at home in commercial as well as the 
most complex military equipments. Whether you’re dealing with standard 
components, micro miniature components, micro-modules, or thin films for 
use in proprietary or commercially available circuits, AMP has the solution to 
your interconnection problem.

For more facts . . . and information about AMP-MECA kits, write today 1

AMP Incorporated
GENERAL OFFICES: HARRISBURG. PENNSYLVANIA
AMP products snd engineerng asi stance are available through subsidiery companies in: Austrslis * Canada • England * France • Holland • Italy • Japan • Mexico • Wait Germany

CIRCUITRY
IN OR OUT

OF THIS WORLD



International ELECTRONIC SOURCES
Procurement Decisione Must Based on
Sound Economic Studies. Ian R Dutton. “Can. 
El. Eng.” Dee 1960. I pp. The financi»! 
relationship between electronic equipment and 
industrial procès®«— can become very complex 
This article, based on studies of actual in
stallations in uranium mines and mills, de
scribes the careful analyste »e«*ded to deter
mine the economic advantages of an electronic 
ore sorter. It considers two typical operating 
and marketing conditions to show how the ore 
sorter ran reduce cost. (Canada.I

The New Electronics, Magnetism 3—Materials

Tech.” Nov.
IV» Applications. Phonon. 
I960. 6 pp. (England.)

Interference Appli- 
Sept.

1960. I pp.

Suppression in Household 
Thebridge. "Proc. AIRE.”
The problem of interference sup

pression in household appliances te discussed, 
together with the paths by which interference 
arrives at radio and television receivers. A 
portion of the paper describes the design and 
application of interference suppression capaci
tors, covering star, delta and series, single 
winding types. The combination of capacitor* 
and inductors into h line filter and the proper 
use of it te explained. (Australia.)

I he Theuri of Magnetic Modulators with 
Trenders* Fields and Main Frequency Output

Kerbnikov. "Avto. I T»l." Nov. 1960.
« pp. The theory of magnetic modulator with 
transveree fields, provided the induction of the 
modulator control winding changes periodically 
te expounded. Basie results obtained in the 
paper are confirmed by the experimental dat» 
(U.S.S.R ) 

Inseotigationa i 
in the Ultra 
Haefer and J.
I960. 5 pp. In

•f Metal Oil Diffusion Pump« 
High Vacuum Range I: A 
Hengevoea. "Vak. Tech." Dec

i a vacuum system characterized
by two metal oil diffusion pumps in Series 
Diff 170 and Diff 60, and gold metal joints on 
the high vacuum side, the Igp—'/T dependence 
was measured in a temperature range of 4« 
to +■ 100’C after heating the test dome at 
400*C for some time. A high speed gage ar
rangement te used. The characteristic differ
ences of the four oils used. i.e.. mineral oils 
Apiezon C and Diffoil 71 and silicones as PD 
75 and DC 704—especially at the lower kink 
of th* Igp- '/T—curve are discussed (Ger- 

the Scientific Work of Balthasar van iter Pol. 
H Bremmer. "Phil. Tech." #2. 1961. 7 pp. 
The review given deals principally with the 
work done by Van der Pol in the years from 
1922 to 1949, when he was with the Philips 
Research Laboratories nt Eindhoven. (Nether
lands. in English.)

The Influence of Back-Diffusion on the Sensi
tivity of Photoelectric Counters. K M. Vahi- 
bruch. "Vak. Tech." Dec. I960. ♦ pp. The
probability for an electron which is emitted
from photoelectric cathode to rench the 
anode and ao to contribute to the measure
ment te. in a gas filled tube, smaller than in 
vacuo. The electrons collide with the gas 
molecules and are partly being scattered back 
to the emitting electrode. The influence of the 
gas atmosphere on counters made of aluminum 
has been investigated. (Germany.)

Are we Selling our Defense industry Short?. 
W S. Kendall. “El. A Comm.” Nov. 1960.
3 pp. Canada's electronic defense industry is 
fighting for survival. In the absence of 
adequate government funding for research and 
development, leading to the production of ad
vanced design technical equipment, this im
portant segment of our technology will dis
appear leaving behind it nothing but the 
ghosts of achievements passed. (Canada >

A Shaft Positron Indicator, A. Etaniforth and 
P. G. Hodgson. “El A Comm.” Nov. 1960. 
4 pp A shaft position indicator using a 
synchro-resolver as an analog to digital trans
ducer te described in the following article. 
The overall error of the system is ±0.3*. 
Some advantages of the synchro-resolver are 
discussed. (Canada.)

Electronic Cardiology. F. J uster “El. et 
Auto.” Nov.-Dee. 1960. I pp. Electronic 
techniques find interesting applications in th«- 
field of cardiology, be it for amplification, re
cording or analysis of noise» These applica
tions have even been extended to the ease of 
the foetus, and this article describes a foeto- 
scope which reproduces aurally the foetal 
heartbeats 
curve on

and presents the corresponding 
the screen of an oscilloscope

4 Bakable I lira-High-Vacuum V alue of Large 
Croaa-Bection. Hans-Werner Drawin. "Vak. 
Tech.” Oct. 1960. I pp. A bakable ultra- 
high-vacuum valve te described whereby seal
ing te obtained by means of a golden nr silver 
plate. The valve, either in it» open or closed 
position, con be baked up to 500'C. (Ger
many.)

Peer Reliability of Electronic Equipment and 
it» Cause*. H. J. Frundt. "Naeh. Z." Nov. 
1960. 6 pp. The general failure characteristic 
of maintainer) equipment shows that the failure 
rate te constant during normal operational 
periods. The law of failure in a series circuit 
and in a parallel circuit te quoted and the 
effect of the quality of the components on the 
reliability of the equipment te outlined. (Ger-

Determination of Transfer Functions ul Cer
tain Variable Parameter Système. B E. Rud- 
niteky "Avto. i Tel.” Dec. 1960. 11 pp. A 
method of determination of transfer function* 
<>f systems described by common high-order 
differential equations with variable coefficients 
when these coefficients are polynomials te 
explained. (U.S.S.R.) 

runable Molecular Oscillator and Vmpllfitr for 
Millimetrie Wsvs Range, H. Awender. “El. 
Rund.” Dec. 1960. 2 pp. J. IC Singer sug
gested the utilization nf atomic or molecular 
rays in an oscillator or amplifier for the milli
metric range tunable through a wide fre- 

range. atomic ray te employ«*!
where the atoms aro in two energy levels. 
After separation, the higher-level atom* are 
excited into an equiphase transition to the 
lower energy level by 
field. (Germany.) 

a homogeneous magnetic

Reservation In Means 
tion. M. A. Sinitxa.

of Spare Parts Substitu 
"Radiotek" 16. No. 12.

1960. 10 pp. A method to calculate the re
liability of complex systems is discussed. The 
systems consist of a number of operating and 
reserve elements. The method considers the 
faet that damage tn reserve elements con
stitutes an event statistically dependent on the 
damage to basic elements or reserve elements 
put previously in operation The effectiveness 
of reserved replacement is analyzed as a func
tion of varioua values of reservation multi
plicity. (U.S.S.R. I

INDUSTRIAL ELECTRONICS

Data on Leading Executive* in U. 8. Elec
tronica Induatry. G. Meyer. "El. Rund.” Nov.
1960. The average leading expert in 
electronics in the U. S. te 66 years of ir» 
and has an annual income of 182,700. This 
is the result of an investigation involving 
1700 top-flight people of the U. S. industry, 
their education, income nnd working condi
tions. In accordance with the many chances 
offered by electronics, the leaders in this field 
aro the most versatile. One out of three had 
previously worked for three or more other 
employers before assuming his present posi
tion. Another typical feature is that one out 
of four holds a position that did not exist 
before in that organixation. (Germany.)

Problems Facing Industrial Elsttianm Manu
facturers in Canada, Eric W. Leave» "Can. 
El. Eng ” Dec. 1960 8 pp. The author ex
amines some of the problems of Canadian 
manufacturer» of industrial electronic equip
ment. These are classified as problem* gen
erated by the manufacturers, hy their cus
tomers. by government, and by Canada's 
geography. He concludes that the development 
and aggressive marketing of unique product« 
will provide the main solution to many of 
these problem* (Canada.)

Self-Adapting < ont rote W ill Extend Rang* of 
Industrial Automation, Arthur Porter "Can. 
El. Eng.” Dec. 1960. 4 pp. Considerable at
tention is being devoted in many laboratories 
to the study of self-adapting control systems, 
spurred by parallel developments and Indus
try’s needs. This article indicates how self
adapting systems differ from conventional con
trols. discusses the inclusion of learning capa- 
bility. and 
important.

show* why their development is so 
< Canada. )

Industrial Application- nf Zener Diode» M
Lelong. "El. et Auto.” Nov.-Dee. 1960 8 pp. 
The voltage stabilizing properties of Zener 
diodes are useful in a number of circuits. The 
article describee typical applications for 
measuring instruments overload protection 
low-voltage regulation, and square-wave gen
eration. (France.)

Approximate Determination of Jet Reaction tn 
Hydraulic Amplifier of Nuzlr f lapprr Ttpe 

“Avto. I Tel.” Nov.M. Krassov,
1960. 3 pp The calculation of an approximate 
value of a power with which an operational 
liquid jet affects 
obtained results 
périment») data.

a flapper te expounded. The 
are compared with the ex- 
(U.S.S.R.)

Probi*cm Facing User» nf Industrial Electronic
Equipment, Harold Price. "Can El. Eng." 
Dec. 1960. ! pp. This article attempts to 
show the users' side of the picture, based on 
interviews by CEE's editors. (Canada i

Electronic* tn the Coal Mine. G. M. Wells. 
"Brit. C.AE.” Nov. 1960. I. pp. This te the 
first of a series of four articles from members 
of the staff of the Mining Research Estab
lishment of the National Coal Board, which 
are put forward in aupport of the thesis that 
electronic instrumentation and control gear 
have an important contribution to make to the 
efficiency of the industry and the well-being 
of its workers. (England.)

MEASURE & TESTING

Spectrum of Pulse Sequences with Time Modu
lation, V S. Fein. "Radiotek” 16. No. 11, 1960. 
3 pp. At the expens«* of several considerable 
simplifications, a useful formula te obtained 
for engineering design and calculations of 
complex amplitudes of pulse spectral compo
nents with time modulation. This design 
formula te presented and applied to a con
crete example. (U.S.S.R.)

Development of a Highly Stable Deradie Sheri -

Valdorf and R Klinger. “Freq." Oct. 1960. 
9 pp. The principle of frequency generation 
te described and the stability problems of the 
automatic frequency control system are dis
cussed. (Germany.)

Measurement uf Receiver Noise, F. F
"Proc. AIRE.” Oct. 1960 6 pp.

Gardner
Method*

for measuring radio receiver noise, either in 
terms of "noise factor” or “noise temperature” 
are reviewed. The various types of noise gen
erator are described and their limitation dis
cussed. The factor» affecting the overall ac
curacy of noise measurement aie considered 
in detail. (Australia.)
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die Sources

making
lead
time
cut 

from
months

to 
days

die

T. I. P. is a completely unique tooling system 
for the production of dies for all normal (and 
some abnormal) metal blanking requirements. 
Adaptable to sizes from 3" by 3" to the upper 
limits of your press bed area. T. I.P. dies 
require no excessive tonnages and have no 
special limitations on type or thickness of 
material. Production runs of over half a mil
lion, with tolerances held, have been reported.

The Quantitative Messo rement of Multe ular 
Bearne of Smeli Intensities by Partisi Neutrai- 
ization of Electron Spaee Charge in a Diode. 
D. Fuche. "Vak. Tech." Oct. 1960. 7 pp. 
(Germany.)

Foundation Application of Describing
Function Method to Analysis of Periodic Oe- 
cillations of Time Lag Systems, V. S. Kislja- 
kov. “Avto. 1 Tel.” Nov. 1960. 9 pp. Prob
lems connected with foundation of applica
tion of the describing function method by 
N. M. Krylov and N. N. Bogolubov (1, 2) to 
the analysis of periodic oscillations of time 
lag systems which arc described by the n-th 
order linear differential equations with lag. 
arc considered. (U.S.S.R.)

A Simple Method af Detarmining the Thermal 
Conductivity of Solids. J. Schroder. "Phil. 
Tech.” #12, 1960. 4 pp. The two ends of a 
cylindrical sample, about 18 mm in diameter 
and 0.5-30 mm in length, are kept at constant 
temperatures, by contact with two boiling 
liquids of suitable boiling points, vis. differ
ing by about 10*C. The time is measured in 
which a quantity of heat flows, in the steady 
state, through the sample. (Netherlands, in 
English.)

RADAR. NAVIGATION

costs 
cut

Over 100 of the world’s leading companies are 
realizing major savings in time and money 
through the training their personnel have 
received and the use they are making of T. I. P. 
under a realistic licensing arrangement.

Development of Fire Control Radars, J. E 
Engledew. "Brit. C.AE.” Nov. 1960. k pp. 
A major military threat today 1» attack by 
supersonic tactical strike aircraft capable of 
high speeds at low altitudes. The inability 
of line-of-sight radars to give sufficient early 
warning for long-range weapon launching, 
and the problems of background clutter at 
effectively sero elevation, makes successful en
gagement difficult. Early warning is obviated 
by dealing with the low-level target by means
of a short-range weapon system 
time into action. (England.)

with a rapid

Some of the companies are: A. B. Dick, Inter
national Harvester, Kaiser Willys, White Motors, 
R.C.A., Sperry Rand, etc.

The Principles of 3-Dimensional 
(3D-radar). “Nach. Z." Dec.

Radiolocation
1960. 9 pp.

upto 
90%

Licensees of Templet are assured of unin
terrupted use of this unique tooling process. 
T. I. P. is protected by 44 patents granted and 
pending throughout the world.

The object of 3D-radar is the continuous 
measurement of azimuth, elevation and dis
tance of targets. After a discussion on the 
propagation conditions in the microwave re
gion. the limits of 3-dimensional radio loca
tion arr outlined with due consideration of the 
operational requirement» in respect of vertical
resolution, range and 
many.)

height coverage. (Ger-

with
VISIT US AT THE A.S.T.M.E. SHOW 

N. Y. COLISEUM. BOOTH 3059, MAY 22 TO 26

Investigate! . . . find out what T. I. P. can do 
for your company. Contact:

IempleT
INDUSTRIES I INCORPORATED
707 Atkins Avenue, A Brooklyn 8, N. Y.

IN EUROPE: Templet (Europe) Ltd., Isle of Man
IN CANADA: Templet/Shanf¡eld Ind., Toronto
IN AUSTRALIA: Temtool Pty., Melbourne

Member ofi National Tool & Die Manufacturers Association, and New York Tool & Die Institute.

Generation of High
Moser. "El. Rund."

Voltage Pulses. K. D
Dec. 1960. 2 pp. To

monitor the magnetron, special test points for 
pulse current and voltage are required which 
should be stable against high-voltage break
down. Moreover, the delay-line pulse generator 
should be designed to protect the magnetron 
and high-voltage parts from overvoltages oc
curring whenever the magnetron, due to a 
wrong mode of oscillation, does not form the
proper termination of the delay line, 
many.)

The Effect of the Radar Wave-Length 
Hourly Rate of Detected Meteorites. 
Fialko. "Radiotek” 15, No. 12, 1960.

(Ger-

on the
E. L 
3 PP

An investigation of the possibility to approx
imate the relationship between the number of 
detected meteorites and the wave-length by a 
parabola N—X* is presented. The index n 
essentially depends on the T min factor of the
radar. In the ease, where T min 
sec. (which is true for a type TPI 
linear and cubic approximations are 
(U.8.S.R.)

= 0.035 
station), 
possible.

Correlation Functions and Spectra of FM
Radar Signals. S. E. Falkovitch. ‘ Radiotek” 
15, No. 12, 1960. fi pp. The author presents 
an approximated derivation of correlation 
functions nnd energy spectra of frequency- 
modulated radar signals. These expressions 
can be used to determine the correlation func-
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NEW FROM GENERAL ELECTRIC

ADVANCED-DESIGN
CAMERA TUBES FOR

MILITARY APPLICATIONS

GENERAL ELECTRIC
Circle 108 on Inquiry Card

General Electric continually alien 

technical camera tube seminars in 

customer plants. A limited number 

ol open dates are still available. 

Ask now fo have a meeting sched

uled tor your group,

•Ruggodizod vortiont ovaihblo (ZL-7805, ZL-7806, and ZL-7807, rot pact tvoiy) Will wHhtfand froquoncy in okcbh of MIL 
roqviromonts, and DC accalorotion in ateeii of 90 G’l.

FOR INFORMATION on the above tubes, or for any specialized require
ments—including Government-classified projects, contact the camera 
tube representative in the nearest Power Tube Department Regional 
Office. General Electric Company, Camera Tube Section, Building 267,

General Electric now offers a wide and diversified line of camera 
tubes which incorporate significant breakthroughs in the state of the 
art: sensitivity improved 50:1 .. . resolution improved by as much as 
50% . . . life extended 3-5 times . . . radical new design and construction 
features (e.g., supersensitive, long-life magnesium oxide target intro
duced by General Electric).

Schenectady 5, New York. 

CATHODE RAY TUBE DEPARTMENT

ELECTRONIC INDUSTRIES • March 1961

Diversified line now available from stock

GL-740S

Image 
Orthicon 

Type
Typical 

Application* Features
Spectral Response 

Angstroms ■

SENSITIVITY 
(photocathode Hum 
in f/c; 100% Contrast 
Chart; 1/30 Sec.)

GL-7409 
(Z-5358)

Missile- and Satellite- 
borne Systems

Fire Control
Drone Guidance

Ruggedized
High Sensitivity
Magnesium Oxide Target
Non-burn-in
Storage Capabilities

3200-6950 
4500-Peak 

(S-10)

500 TV Lines 
at 105 f/c

GL-7538 
(Z-5294)

Low-light-level 
Surveillance

Space Navigation
Electro-optical Telescope 

Systems

High Sensitivity 
Magnesium Oxide Target 
Non-burn-in 
Storage Capabilities

3200-6950 
4500-Peak 

(S-10)

500 TV Lines 
at 10-* f/c

ZL-5395* Aerial Mapping
Passive Detection Systems 
Spectrographic Detectors

Near-Infrared
High Sensitivity
Magnesium Oxide Target
Storage Capabilities

3200-10,800 
8000-Peak

(S-l)

200 TV Lines 
at IO5 f/c 
(No filter)

GL-7967* 
(Z-5396)

Extreme Low-light-level 
Surveillance

Orthicon Intensifier 
Applications

Underwater Observation

Supersensitive 
Magnesium ¡Jxide Target 
Storage Capabilities

3200-7400 
4250-Peak 

(S-20)

300 TV Lines 
at 10 • f/c

GL-7969* 
(Z-5453)

Missile Detection 
Spectrographic Detectors 
Underwater Observation

Ultraviolet
High Sensitivity
Magnesium Oxide Target

2500-7000
3800-Peak

500 TV Lines 
at 106 f/c

GL-5820 Educational TV
Video Taping
Standard Monochrome

Broadcast

High Sensitivity 
Stable Performance

3200-6950 
4500-Peak 

(S-10)

Scene Illumination: 
100 f/c

GL-7293 
(field
mesh)

Educational TV
Video Taping
Standard High-quality

Monochrome Broadcast

Improved Landing 
and Shading

Improved Corner Focus
Sharp Black-to-white

Transition

3200-6950 
4500-Pe.ik 

(S-10)

Scene Illumination: 
100 f/c

GL-7629 Closed Circuit 
Training Applications

Special Monochrome 
and Color Broadcast

Supersensitive at
Low Light Levels 

Magnesium Oxide Target 
Non-burn-in 
Storage Capabilities

3200-6950 
4500-Peak 

(S-10)

Scene Illumination:
Color—as low as 5 f/c 1 
Monochrome—as low 
as 1 f/c



International ELECTRONIC SOURCES
tion and energy spectrum of a signal, accord 
ing in its deaired frequency-modulation, and. 
visa-versa, to determine the corresponding 
mode of frequency modulation for a given 
correlation function or a desired wave form 
of signal pulses at the output of an optimal 
linear system (U.S.S.R.)

SEMICONDUCTORS

Temperature Compensation of Crystal Oscilla 
tor Frequencies Using the p-n junction C's 
pacitance of Semiconductor Devices G. B 
Altshuller, V A. Prokhom. "Radiotek” 16.
No. 1960. 6 pp. A method is described 
to compensate for the frequency variations of 
crystal oscillators, caused by temperature 
variations, by using the propertiee of the p-n 
junction capacitance of »emiconductor devices. 
An evaluation is given of the limits of such 
compensation and of the selection of suitable 
similar devices. Given experimental data per
mit the judgment of the effectiveness of the 
described method. (U.S.S.R.)

Stability Evaluation of Single Circuit Semi
Conductor Triode Amplifiers Y L. Simonov 
"Radiotek” 16. No. 11. 1960. 9 pp. The author 
presents basic results of a stability analysis 
of semi-conductor triode amplifiers. Stability 
conditions are derived for the limiting stable 
amplification with a varying number of stages 
The analysis employs the method of imput 
conductance applied to a common-emitter cir
cuit. (U.S.S.R.)

Mea-urement and Toting nt Transistors. H S 
Blanks. "Proc. AIRE." Oct. 1960. 9 pp 
The parameters which determine functions! 
quality depend on the specific field of applica
tion for which the transistor is intended and 
for large signal application« include a com
posite assessment of thermal stability. The 
philosophy of transistor testing and measure
ment ks discussed in the light of the above 
requirements, and simple means of measure
ment am described (Australia.)

I Itra Pure W ater for Semiconductor Manufac
ture. K. L. Livett. "Brit. C.AE.” Dec I960. 
< pp. It has been widely observed that the 
electrical properties of transistors and semi
conductor devices are improved and made more 
stable by rinsing in ultra pure water The 
effect is to remove all traces of ionic, chemi
cally combined and gaseous contaminants. 
(England.)

The I .e of Transistors for Power Conversion. 
Port II High Power Equipment. John E Pin
nell "El. A Comm." Nov. 1960. 4 pp. Much 
of the pioneering work on the commercial 
use of static power conversion equipment has 
been done in Canada and the problems of de
sign and development of equipment to meet 
Canadian requirements are discussed in the 
following article. (Canada )

Transistors in Vibration Voltage Regulator, 
A. G. Zdrok. "Avto i Tel.” November 1960 
11 pp. Electrical circuits for control of de 
generator voltage using transistors and 2- 
position electromagnetic vibration regulator 
are analyzed Circuits providing increase of 
vibration frequency of the regulator anchor

Cross Modulation Performance of Alloyed and 
Drift Type Transistors in a Frequency Range 
><p to About 1 Me. H. Lotscb "El Rund.” 
Dec. 1960. 4 pp. Since the base resistance 
of an alloyed RF transistor is by a power of 
ten greater than that of a drift type, their 
cross-modulation performance differs. It can 
be shown that this difference decreases with 
increasing values of resistors in the base cir
cuit. The investigation covers low frequencies, 
briefly referring to high-frequency perform
ance A circuit is indicated where the cross
modulation is reduced by counter-modulation. 
(Germany.)

< erlmn Aspects nf Frequency Response i I 
Common Emitter Cascades. V. F Rachmanoff. 
“Radiotek" 16. No. 12, I960. « pp. The 
author analyzes the indirect effect of negative 
current feedback on the frequency character
istics of a common emitter stage. On the 
basis of the formulae and graphs presented in 
this article, it is possible to conclude whether 
it is reasonable to account for the above
mentioned effect depending on the precision of 
the desired frequency response. (U.S S.R.)

Matrix Table» for Four-Pole Networks Con
taining Transistors. E. N Garmash. "Radio
tek” 16. No. 12, 1960. 9 pp Four-pole network 
theory is applied networks containing
transistors. Matrices of these networks are 
presented in tables containing twenty-four 
different basic configurations. A method is 
also presented to obtain matrices of other 
network configurations, using the 
matrices. (U.S.S.R.)

given basic

Transiator Relay Circuits. A P.
V. I» Urin. "Avto. i Tel.” Dec

Suponitsky. 
1960. 6 pp

Transistor relay eircuita are considered Op
eration of the said circuits with a diode in
verter at the imput is analyzed. The peculi
arities of thermal stabilization of these cir
cuits are studied. Main results are confirmed 
by an experiment. (U.S.S.R.)

Semi-Conductor 
Sinitzky. Y. M 
12, 1960. 8 pp.

Rational Approximation» of 
Diode ( haraeUristic* L. A.
Shumkov. "Radiotek” 16, No.
Given are results of calculations of rectifying 
circuits using two types of approximation of 
the straight line rectifier characteristic-piece- 
linear and linear. It is shown, that in many 
rase» it is allowable to use the linear ap
proximation with a succeeding correction of 
the calculated results. Graphs are constructed 
which permit calculations for circuits with one 
»ectifier and one reactive element. (U.S.S.R )

TELEVISION

Measurement of TV Field Strength G. de V 
Gipps. "Proc AIRE.” Oct. 1960. 7 pp. The 
equipment and procedure used in establishing 

proposed television sta-the service
tion are described. Aa subjective judgment i« 
largely involved in definitions an accuracy of 
± 4 db is considered adequate. (Australia.)

A Magnetic Wheel Store for Recording Tele
vision Signals, J. H Wessels. "Phil. Tech.” 
#1, 1961 10 pp Description of n magnetic
wheel store for recording single television 
frames. Good results are achieved by fre
quency-modulating a carrier with the video 
signal. The frequency range of the recording 
is approximately from 0.6 Mc/s to M 
(Netherlands, in English.)

Mc

Televiaion Noiae Limiting in A M 
Channels. H D. Kitchin. "El. Tech.” 
1960. 9 pp. (England.)

Sound
Nov.

Color-Television Transmission with Simultane
ous Frequency and Amplitude Modulation of 
the Color Carrier (FAM Method). Norbert 
Mayer. “Rundfunk.” Dec. 1960. 16 pp. By 
modulating the color carrier simultaneously in 
frequency and amplitude, a color transmission 
system which is considerably simpler in com
parison with other systems may be obtained 
The article examines the properties of such 
a system. (Germany.)

Analysis of Amplitude Selection Circuits, A 
Y. Kornienko. "Radiotek” 15. No. 12. 1960.
10 pp. Given is a classification of amplitude 
selector circuits of a television receiver. Re
lationships are derived for the selection of 
basic parameters of all three groups of ampli
tude selectors with large and imall time con
stants of the automatic bias. The operation of 
amplitude selectors with television signals and 
noise is analyzed. New amplitude selector cir
cuits are given which comply most fully with 
present-day requirements. (U.S.S R.)

A Tranapmer - Mndulatnr Demodulatrr Using 
VHF/FM Tochnique for Televisior Tape Re 
cording Equipment. H. Fix and W Haber
mann. “Rundfunk.” Dec. 1960. 10 pp. Thia 
article begins with a discussion of the possible 
methods of modulation and demodulation and 
goes on to regard more closely the sources of 
distortion. It then describes the circuit and 
functioning of a double-frequeneI-changer and 
gives the results of measurements made (Ger
many.)

Some t umparative Investigations into the 
Modified NTSC Color-Televiaion System with 
Pre- or Poat-Correetion of the Gradation, 
Konrad Gernath "Rundfunk.” Dec 1960. 6 
pp. The article compares for a modified NTSC 
color-television system two alternative methods 
of gradation correction (at the transmitting 
end, pre-correction and at the receiving end, 
post-correction, of the three basic color sig
nals. red, green, and blue) ae regards sensi
tivity to interference and picture sharpness 
(Germany.)

Multiple Interlacing ef a Televisior Picture. 
Y M Brook. “Radiotek” 16. No. 12. 1960. 6 
pp. Considered is the fundamental and tech
nical poasibility of obtaining a relationship 
between the field frequency and the frames of 
considerable multiplicity. Various possibilities 
aie examined for practical applications of the 
offered methods in commercial and broadcast 
television. (U.S S.R. )

TRANSMISSION

Circular Waveguides for Wideband Radin Hela» 
Systems. E. Gillitzer and R Hers "Freq ' 
Oct. 1960. 11 pp. Thia article reports about 
the properties of circular waveguidea. in par
ticular their reflection coefficient, the attenua
tion, and the polarisation decoupling ratio. 
(Germany.)

Mechanical Vibrating Systems as Simple Build
ing Components for Signal Transmissions W 
Rauch and A Uebersehuas. "Freq.” Nov. I960. 
6 pp. This paper explains the four basic build
ing blocks of such systems, their connection 
snd function, and some possible applications. 
(Germany.)

Measurement oí 1 »Itsge Reflection Coefficients 
I nhomogeneousProduced

l ine»- J. II Pyle. “Proe. AIRE.” Oct. 1960. 
2 pp. The technique, hosed on the Smith 
chart, of measuring small voltage reflection 
c< »efficients produced by inhomogeneous lines 
is described. (Australia.)

Reciprocal and Non-reciproeal Phaaeshifters in 
Rectangular Waveguides, E. Pivit. "Freq."
Nov. 1960. 
theoretically

10 pp. Thia paper investigates 
and experimentally the dielec

trically loaded waveguide and waveguides of 
different widths as reciprocal phase shifters. 
(Germany.)

Two-Path Transmission-! inr Network. C. S 
Gledhill. "El. Tech.” Jan. 1961. 6 pp The 
objects of this paper are to present an 
analysis of the network in terms of its normal
ized terminating impedance, to derive design 
criteria for the network in its two modes of 
working and to show any limitations in per
formance. (England.)

Transmission of White and Prequeney-Depi n 
dent Noise Through a Low-Q Amplifier, G. V 
Voishvyllo. V C. Davydoff, N. V. SolovyoT 

Results"Radiotek” 16, No. 12, 1960
are given for the calculation of the RMS noise 
at the output of a low-Q amplifier, consisting 
<>f one to three stages. The input is noise of 
constant or changing density, according to the 
1/f law. The obtained results are used to de
termine the relationship between the instan
taneous maximum value of a pulse signal und 
the RMS noise at the output of the amplifier.
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OPERATIONS 
PER SECOND!

New Adlake mercury wetted contact re
lays* deliver billions of trouble-free opera
tions at speeds up to 100 operations per 
second. Ideal for applications as comput
ing systems, signaling devices, tabulating 
machines and high speed switching. 
Thanks to mercury contact, they enjoy 
low, constant contact resistance, never 
become dirty or pitted, will not respond to 
the mechanical vibration of the metal ar
mature. Will always provide positive clo
sure. Contact rating is 250 volt—amperes. 
500 volts maximum. 5 amperes maxi
mum (with suitable contact protection.)
*Manufactured under licemo agreement with 

Western Electric Co., Inc.

Platinum butterfly contact al top end of swinger 
ui armature A rests against the normally closed 
contacts BC completing circuit. This electrical 
circuit is closed through mercury M adhering 
lo platinum swinger contact point and also 
mercury adhering to platinum contacts at end 
of normally closed contacts BC. Circuit is further 
connected to proper pins P to complete circuit 
inside enclosure with external connections.Adlake 
mercury-wetted 

relays

When coil C is energized, swinger moves from the 
normally closed contacts BC to the normally open con
tacts FC. This opens the normally closed circuit and 
closes the electrical circuit through the normally open 
contacts, FC through stem S. and through proper pins 
P to external circuit. Mercury M from pool a' bottom 
of switch replenishes mercury dropped alter each op
eration from contact points so circuit is always made 
and broken through two mercury surfaces

Mail Coupon For Adlake Bulletin MW

The Adams & Westlake Company, Oept. L-8803 
Relay Division, Elkhart, Indiana

company

address

Sources
Carrying Capacity of Channel* with General 
and Selective Fading. I. A. Oveeyevitch, M. S. 
Pinsker. ''Radiotek" 15, No. 12, 1960. 7 pp. 
Approximate methode ere given tn find the 
carrying capacity of radio channels with strong 
and weak fading. These methods also apply 
to the case of selective fading. The carrying 
capacity of a channel ia calculated in the 
presence of feedback. (U.S.S.R.)

CM
TUBES

Peak, Mean and RMS Currents and Voltages 
in CW Magnetron VALVO 7691. W. Golotnbek. 
“El. Rund.” Dec. 1960. 5 pp. CW magnetrons 
may lie operated with filtered or unfiltered DC 
or AC voltage. When no filtered DC voltage 
la used, the mean-value and rm* meters indicate 
different plate voltages. In the case of un
filtered feeding from a single-phase bridge 
(recommended for Valvo 7091 magnetron) with 
peak-current limiting by resistors, these read
ings can be computed from the mean and peak 
plate current and the plate voltage for filtered 
DC voltage. Results of calculation and nuna- 
urements are compared on the background of 
an example. The last section shows to what 
degree the equations are satisfactory when the 
peak current is limited by an air-gap choke. 
(Germany.)

Numeral Display Using Glow Discharge Tech
nique, V. S. Perelmuter. F. M Yablonsky, 
G. M Yankin. ''Radiotek" 15, No. 12. 1960. 
3 pp. The authors analyze the construction 
and basic parameters of a glow discharge tube 
to be used for display of numerical symbols. 
These tubes are distinguished for their low 
power consumption and high efficiency in the 
conversion of electrical energy to light energy. 
(U.S.S.R.)

Selecting Tubes for Single Sideband Trans
mitters, R. Hubner. “El. Rund." Dec. 1960. 
3 pp. The increasing strain on available fre
quency bands not only calls for shifting to 
higher frequencies, but also for better utiliza
tion of existing bands. One of the methods 
used b bandwidth reduction in communication 
channels by single-sideband (SSB) operation. 
Dimensions and price of a transmitter may be 
considerably reduced by SSB operation. Addi
tional advantages are elimination of hetero
dyne whistle, interference noise, selective fad
ing and other disturbances, as well ax savings 
in transmitter power. (Germany.)

Applications of Mierowave Triodes, J. P. M 
Gieles. “Phil. Tech.” #1, 1961. 18 pp. Because 
of such features as simplicity, favorable phase 
characteristics and large produce of gain and 
bandwidth, disc-seal triodes for centimeter 
waves are suitable and attractive for many 
and various applications, especially in micro
wave radio links. (Netherlands, in English.)

Reflection of Objects by Curved and Plane TV 
Tube Fronts, R. Suhrmann. “El. Rund.” Nov. 
1960. 2 pp. Illuminated objects are reflected 
by the curved front plate of n TV picture 
tub«' Thev are acaled down when reflected, 
but at an increased light density. The paper 
shows the disturbance caused by these reflected 
images and indicates that plane picture srremia 
or panes have much lem of such disturbing 
reflections. (Germany.)

New Japanese Sales Rep
San Diego, Calif. — Kin Tel Div., 
Cohu Electronics, Inc., makers of pre
cision electronic instruments and 
closed-circuit TV has signed a sales 
representation agreement with F. 
Kanematsu & Co., Ltd., Kobe, Japan.
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INC.

Circle 112 on Inquiry Card Circle 111 on Inquiry Card

NEW VANEAXIAL3” dia. x 3W' long, 16 ounces

UNIVERSAL BLOWER

Circle 113 on Inquiry Card

Source, Load Impedances ........................SO ohi
Ra,P mounted with telf contained power ¡apply.

.. 30db 
<l/2db

for Low Nolte, 

BROADBAND
RECEIVING 
SYSTEMS

Globe's VAX-3-GN Universal Blower gives you 110 cfm. free air, with 
a design point of 68 cfm at 1.5" H,O-on either 115 v.d.c. or 115 
v.a.c., 60 cycle power. Other voltages can be supplied Nominal 
speed is 14,000 rpm.

You can standardize on this extremely versatile blower for ground 
support and commercial electronic cooling. It’s designed to meet 
MIL specs, having passed shock and vibration per MIL-E-5272. Pro
duction tooling makes this blower economical Prototypes can be in 
your hands tomorrow (telephone BA-2-3741 for part no. 19A908); 
production orders normally delivered in a short time.

Rugged mechanical protection is provided by the black anodized 
aluminum housing and propeller. Mount by clamping to servo ring 
at either end. Nominal life exceeds 1000 hours. Max. current is 
0.47 amps at free air delivery. Request Bulletin GNB from Globe 
Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio.

1OOOme on request
T y picot Specifications,' 
Gain ............................  
Ripple ...................... 
VSWR Input ..............

ELECTRONIC INDUSTRIES * March 1961

Completely self
contained and 
self-powered.
Operates i
instantly. f
Needs no £ 
warm-up

OPERATING 
Am a

GLOBE 
INDUSTRIES 
INC.

Useful in Radar systems requiring ex
tremely wide bandwidths such as counter
measures, surveillance, high resolution and 
special communications equipment. Standard 
units available in octave bands from 10 to 
600mc. Broad band units are available to“DIGIMETER"

— features digital readout of voltage and resistance

A multi-range potentiometric type D.C voltmeter and resist
ance bridge giving rapid readout of voltage und resistance 
Uses an Industrial Reference Cell with known accuracy of 
±0.01%. Digital readout minimizes human error

Send for compeehenine Microware, 
IF, RF Amplifier Catalog,

■75 AKRON STREET, COPIAGUE, »I. Y.

40 60 80 100 120
AIR VOLUME (CFM)

OCTAVE RF AMPLIFIERS

retains high accuracy

Write for details on this and other Bell instruments 
(A full line of highly sensitive and accurate gaussmeters)

PRECISEI PORTABLE | RUGGED | 
accurate to _ compact light weight _ retains high accuracy B 

0.1% full scale and dust-tight in rough field use
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NOTHELFER WINDING LABORATORIES, INC., F 0 Box «5. Dept. El-3 Trenton, N. J. 
(SpacMlislt in custom Building,
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GE Establishes New 
Ground Support Group

General Electric Co. has estab
lished a Ground Support Organiza
tion within its Aviation and De
fense Equipment Sales Operation 
to market ground support systems 
for aircraft and missiles, and com
munications.

The new organization will make 
available technical design informa
tion and assistance in engineering 
integrated electrical systems for 
ground power applications in the 
aerospace industry.

Kenneth H Olsen. Pres. Digital Equipment 
Corp., Maynard, Mass, has been named the 
winner of the “Outstanding Young Electrical 
Engineer Award for I960.” Award is given by 
Eta Kappa Nu. national electrical engineering 
honor society

Test Blue Water
Blue Water, the English Electric 

ground-to-ground solid-fuel missile, 
will soon be tested at Woomera in 
Australia. The missile is a second 
generation Army weapon designed 
to succeed existing liquid - fueled 
missiles such as this country’s Cor
poral.

Traffic Control Center
The FA A is building a new Air 

Route Traffic Control Center at 
Leesburg, Va. It will have electron
ic equipment for direct communica
tions between pilot and controller, 
an electronic computer especially 
adapted for traffic control, bright 
display radarscopes, and radar 
beacons for identifying individual 
aircraft.

For protection from radiological 
effects, it will have an 18-in. wall 
of reinforced concrete, lead-lined 
doors, and a roof washdown system.

NWL portable AC power supply
The portable AC power supply shown here is just the thing for hard 

to reach places or when the main power source is too far removed 
It has numerous types of outputs and many voltages and phases offer 

a wide selection of power requirements. The unit can also be 
designed for outdoor use Input and output are 3 0, 60 to 400 cycles 

Output voltages are 120, 240, and 460 in single, 2 or 3 0 
The portable AC power supply can also be furnished with an 

adjustable voltage control from 0 to full output
This unit can be built with any output to meet your requirements.

Each NWL unit is thoroughly tested and must meet all customer 
requirements before shipment. We shall be pleased to quote 

you according to your individual requirements

When and V 
You Need It!



where tube research begins
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Provides new degree of 
freedom in TV camera design

For further information on this revolutionary new GEC Vidicon development, as 
well as our complete Une of pickup, scan conversion, and image conversion 
tubes, write today for information.

features:
'Ar Resolution 500 Lines
Jf Acceleratinu Vol tag« 300v
★ Deflection Voltage 30v per plate
★ Sensitivity .090 microamps/micro

watts radiant energy at 4800A

Jr Operates with completely transis 
torized circuits

★ Size 7522
1343 1’x5-5/8'

★ Availability From Stock

GEC s new 7522 electrostatic focus and deflection vidicon 
was developed to fill the need for smaller, lighter, more 
versatile image pickup tubes.

External components for magnetic focus and deflection 
have been eliminated and total power requirements for 
beam focusing and deflection have been reduced to less 
than 100 milliwatts.

ELECTRONIC INDUSTRIES • March 1961

The GEC 7522 is capable of any type scan .. sawtooth 
to spiral, over a wide and variable range of frequencies.

The ruggedized version, the GEC 1343, was developed 
for aircraft and missile environments. Electrical char
acteristics are identical to the 7522.



Wraps easily

studies

226 Circle 116 on Inquiry Card

Cuts readily to any shape with 
ordinary scissors.

Write for 
further details 
today.

engineering, physics,

When accidentally exposed to unpredictable magnetic fields, presto!—yourvaluable 
data is combined with confusing signals or even erased.

ELECTRONIC INDUSTRIES * March 1961

RCA Awards Fellowships
RCA has awarded Fellowships to 

12 graduate students for advanced

Thin pliable foil wraps easily 
around magnetic tape, maintain
ing original recorded fidelity.

dramatic arts, journalism, and sci
ence teaching. The Fellowships, 
valued at approximately $1,000 
each, are part of RCA’s program 
of providing financial assistance to 
students at more than 50 Ameri
can colleges and universities.

Wrapping tubes prevents 
outside magnetic 

interference.

For complete, distort «on-free protection of valuable magnetic tapes 
during transportation or storage. Single or multiple reel Rigid 
Netic Enclosures available in many convenient sizes and shapes.

Inserts readily to convert 
existing non-shielding 

enclosures

How thin Co-Netic and Netic foils lower your mag
netic shielding costs:
1) Weight reduction. Less shielding material is used 
because foils (a) are only .004" thick and (b) cut and 
contour easily.
2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs.
These foils are non-shock sensitive, non-retentive, re
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths.
Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob
lems for commercial, military and laboratory appli
cations. These foils can be your short cut in solving 
magnetic problems.

Shielding cables reduces 
magnetic radiation or 

pickup

R«gid Netic 
(.014’ and up 
in thickness) 
Shielded Rooms 
and Enclosures 
for safe, distor
tion-free stor
age of large 
quantities of re
corded magnetic 
tapes.

Radiation Suit
The Air Research and Develop

ment Command. Andrews AFB. is 
testing a radiation-resistant suit 
designed to protect radar techni
cians from radiation during emer
gency maintenance of radar equip
ment. The suit was designed pri
marily for use at BMEWS sta
tions.

Inventions Wanted
A list of technical problems af

fecting the defense of the U. S- has 
been prepared by the National In
ventors Council with the coopera
tion of the Army, Navy, Air Force 
and other government agencies.

The inventions wanted include: 
A low energy, reliable switching 
device (5000 ergs maximum) that 
is capable of at least 100 reliable 
operations. A semi-flexible wave 
guide in one-half wave size for 
missile fuzing applications; a line 
of reliable thermistors; low volt
age vacuum tubes or other devices 
that will operate on transistorized 
low-voltage power supplies, etc.

The booklet which lists the prob
lems also answers such questions 
as: What steps to take if you have 
ideas which contribute to the solu
tion of these problems? Can you 
obtain a research and development 
contract to perfect a problem solu
tion? Will you be paid for accept
able ideas or inventions? Where 
can you get a patent? etc.

For copies of the booklet “Inven
tions Wanted by the Armed Forces 
and Other Government Agencies,” 
write to National Inventors Coun
cil, U. S. Dept, of Commerce, Wash
ington 25, D. C.

Missile Microwave
Microwave will be used as the 

primary communications link in 
the new $15.5 million MISTRAM 
missile-tracking system being de
veloped by GE for the AF. System 
is scheduled for operational use 
by 1962.

Thin Versatile
Co-Netic and 

Netic Magnetic 
Shielding Foils

Composite pho 9 J I
to den.onstrat- j I
mg that mag
netic shielding , 
qualities of 
Rigid Netic Alloy •
Material are not ‘ 
significantly af
fected by vibratioi shock (including dropping or 
bumping) etc Nebc is non-retentive, requires no periodic 
annealing.

MINIATURIZATION

PROTECT VITAL MAGNETIC TAPES

Prmit positioning foil-wrapped components A & B closely, 
minimizing interaction due to magnetic fields .. . making 

possible compact and less costly systems.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.
1322 No. Elston Avenue. Chicago 22, Illinois 

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO NETIC MAGNETIC SHIELDING



Please write direct to the above advertiser 227

may lead you to new applications. If 
we have stimulated your thinking a 
little, we would like to hear from 
you. Write to: 960 Industrial Road, 
San Carlos, California.

Capability that 
can change 
your planning”

’I his Litton continuous wave mag
netron is one of a family of ten that 
gives coverage from I’ to X bands at 
minimum power outputs from 250
500 watts.

The dependability and versatility 
of Litton CW magnetrons has been 
time-proved by the many thousands 
in field service. There are undoubt
edly long years of operation ahead 
in new military and commercial 
applications.

These Litton CW magnetrons are 
mechanically-tuned and liquid- 
cooled. We also manufacture CW 
magnetrons with versatile hydraulic 
tuning and, at lower powers, can

Visit Our Booth c

"T] LITTON
Electron
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supply them with forced air cooling.
1 itton CW magnetrons are being 

applied in a pulse width modulated 
navigation system. Pulse rate, ampli
tude and frequency modulation tech
niques make possible other com
munication applications. This family 
also offers many advantages in such 
CW applications as RF drivers, 
industrial processing and component 
testing. They can be pulsed to 
approximately 2 KW peak power at 
a 25 duty cycle, a desirable attribute 
in component testing.

Investigation of these magnetrons 
and Litton pulse magnetrons, the 
international standards of excellence, 
I the IRE Show

INDUSTRIES
Tube Division

CW MAGNETRONS

Number
Frequency 

Nange 
Megacycles

Minimum 
Power 
Watts

L-3456 350-590 500
L-3459 590-975 500
L-3465 975-1500 400
L-3464 1500-2350 400
L-3460 2350-3575 500
L 3461 3575-4975 400
L-3467 4975-6175 400
L-3468 6175-7275 300
L-3462 7275-8775 J00
L-3463 8775-10 475 250



NEW IDEA
visit the

IRE SHOW
2009

New YorkMarch 20-23,1961
Coliseum and Waldorf-Astoria Hotel

Age limit—over 18Members $1.00, Non-members $3.00
Circle 93 on Inquiry Card
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PILOT LIGHTS 
"The Eyes of 

Your Equipment"

Periscope Simulator
Photronics Corp., Flushing. N. Y., 

is designing and building a peri
scope simulator. The device will be 
used in the Polaris program. The 
contract, $150,000, came from Min
neapolis-Honeywell Corp.

Saturn Recovery Study
Ryan Aeronautical Co. is study

ing ways to recover the expensive 
first stage of the Saturn research 
space vehicle. It will be a flexible 
wing glide recovery system

Stack Market Computer
The American Stock Exchange 

has a new $3 million communica 
tions facility and data processor. 
The system will provide instantane 
ous, automatic reports on open 
high - low - last - bid -asked-volume-to- 
the-moment and size (number of 
shares bid and number of shares of 
fered) figures.

System will permit sub-system 
additions to operate the ticker sys
tem, permit same-day comparisons 
of trades, and do most of the Ex
change’s clearing functions. Ulti
mately it will relieve member firms 
of much of their back office billing 
work and other clerical procedures.

50 STEWART AVENUE, BROOKLYN 37. N V. • HYacinth 7-7600

The DIALCO DATA MATRIX
Manufacturing Service aids you 3 ways:

(1) Supplies ultra-miniature Lamp Holders with 
read-out Lamp Curt ridges... (2) Fabricates panels 
to order...(3) Assembles Lamp Holders on panels. 
For computers, data processing equipment, etc.
Lamp Holders accommodate DIALCO’s £
own Lamp Cartridges. Shown Vz site: I
Data Matrix No. DM-7538-40 with 40 u—i 
Lamp Holders and Cartridges. Shown |-|tf |? 
actual size. Incandescent Cait'idge I I II 
Na 39-6 1471 with short cylindrical I 1] | 
lens; Neon Cartridge No. 38-1531 with I I 
long cylindrical lens. Many other features. I _ IU I

Complete details in Brochure L-160B. U U

Booth* 2829-2831 at the IRE Show. 
Circle 117 on Inquiry Card

Ready to Install 
in a minimum of space!

nNTENNn SYSTEMS INC
HINGHAM. MASS.

DIALCO

.Ccccj

INDICATORS 
in a compact “package”-

Foremost Manufacturer of Pilot Lights

DIALIGHT
CORPORATION



MICROWAVE
GENERATORS

500 mc to 50,000 mc

Nami

Title. Dept..

Company

Address.

City. .State.

Model PMR 
Model MSG-1 
Model MSG-2A 
Model MSG 34 
Model KSS

Model PMX
Model CSG Xjjjj

Model PMK
Model EHF (generator)
Model EHF (source)

POLARAD ELECTRONICS CORP. 12 3
43-20 34th SL. Lons I Bland City 1, N.Y. 

Please send me information and specifications on

□ A copy of "Notes on Microwave Measurements

My application is_________________________________

M0D^£HT(Ge
”^18 000* °-WO to 39



MICROWAVE
GENERATORS

500 mc to 50,000 mc

MOST FEATURES

MODEL MSG-I

MODEL PMR

MODEL MSG-2A

MODEL KSS

MODEL MSG 34

MODEL CSG

MODEL PMX

MODEL PMK

MODEL EHF (Generator)
MODEL EHF (Source)

Addressee,

POLARAD ELECTRONICS CORP,

18,000 to
39,700 mc

18,000 to
50,000 mc

Postag» Stamp 
NeCMW'r

If Mailed ,n the 
Jnned .

MODEL EHF 
(generator)

F Posta gel 
Will be Paid MODEL EHF 

(source)

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

43-20 34th Street Long Island City 1. N. V 
Representatives in principal cities

High frequency signal 
generator — operates on 
fundamentals

Widest and highest 
continuous frequency 
range — operates on 
fundamentals

POLARAD ELECTRONICS 
CORPORATION

r
■ eoo J
1- 
I ; 
1 •

I • •
JR *J

*

MODEL 
PMR

500 to
1.000 mc

Complete modulation 
capabilities — internal 
pulse modulator or 
FM modulator

MODEL 950 to Complete modulation
MSG-1 2.400 mc capability including square 

wave modulation

MODEL 2 000 to Complete modulation
MSG-2A 4,600 mc capability including square 

wave modulation

MODEL 4 200 to Widest frequency range in
MSG-34 11,000 mc a single instrument

MODEL 1,050 to Compact high power signal
KSS 11,000 mc source with plug-in tuning 

units —internal modulation

MODEL 4 450 to Calibrated 1 milliwatt signal
PMX 11,000 mc generator with complete 

modulation capability

MODEL 1,000 to Higher power sweep
CSG 16,000 mc generator

MODEL 10,000 to Wider modulation
PMK 21,000 mc capabilities — calibrated 

10 milliwatt output
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(Continued from page 103)
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Texas Instruments Semi-ConductorsHughes
Philco General Electric Switches

Test Equipment
Transformers Controls

THERMOCOUPLE
CALIBRATION

ELECTRONICS CORPORATION

area

wires

SOCKET CONTACT PIN CONTACT

UNION SPRINGS, NEW YORK TWX No. 169

Circle 423 on Inquiry Card Circle 142 on Inquiry Card

TYPE C 
CONTACTS

Repkon Removable Contact« in crimp or 
«older type give higher contact retention, 
closely controlled engagement and jepara- 
t>on forces and low millivolt drop. Usable 
in other existing connector body sizes and 
configurations. Contacts are ordered sep. 
crately for assembly by user.

Relays 
Tubes

223 W. Madison St., Chicago 6, Illinois
4747 W. Century Blvd., Inglewood, California

Circle 141 on Inquiry Card

INDUSTRY/ DEFENSE, BROADCAST

dissimilar metals

Connecters 
e Industrial

New from Gen-Pro Repicon "C" high density re
movable contact connector offers unlimited appli
cation in wiring installations. Available in 34, 42, 
50 and 104 contacts. Interchangeable with other 
connectors of MIL C 8384 configuration and con
tact pattern.

Semi-Conductor Headquarters 
For Industry at 

Quantity Prices Competitive 
with Manufacturers

joined together at one end to form 
a measuring junction. The other 
ends are connected to lead wires 
connected to a sensitive voltage 
measuring device. The electro
motive force produced depends 
upon the composition of the wires 
and the difference in temperature 
between the junctions. By deter
mining the emf-temperature rela
tionship of a particular thermo
couple at several known points, 
temperature measurements of con
siderable accuracy can be made 
within the bounds of the calibra- 

(Continued on page 234)

allied services

Newark stocks and distributes 
over 450 top lines covering 
every phase of electronics!

Thermocouples are calibrated by 
NBS over the temp, range of -190 
to 4-1100°C.1/ This service, is 
important in providing accurate 
temperature determinations on all 
levels. The Bureau, by maintaining 
the standards against which tem
perature measuring devices are 
calibrated, insures a common basis 
for temperature measurement.

The Bureau also provides other

★ COMPETITIVE FACTORY PRICES * COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY

thermocouple calibration. Thermo
couple wires are calibrated to 
determine the voltages they pro
duce when fused to a standard 
platinum wire. Occasionally, the 
accuracy of a potentiometer used 
in thermoelectric measurements 
will be determined. Samples of 
freezing point standards—alumi
num, copper, lead, zinc, and tin— 
are available on a fee basis.

A thermocouple consists of a pair

Resistors • Meters * Capacitar! 
« Pilei Light Assemblies

General Transistor • Bendix 
• International Rectifier 
• Sylvania • Sarkes Tarzian 
• Hoffman • I It 1 • RCA 
Motorola • Raytheon • Ohmite 
CBS Electronics • Westinghouse

corresponds to the unknown volt
age.

By projecting 24 images per sec
ond, the apparatus creates a vir
tually steady image since the phe
nomenon of persistence of human 
vision enables the eye to see an es
sentially continuous image, pro
vided that the flashing frequency 
is more than approximately 16 
images per second.

The instrument, made by Electro
Logic Corp., Venice, Calif., affords 
an accuracy of 0.4%. Markite 
Corp., N.Y.C., made the conductive 
plastic sweep potentiometer.

Write today for bulletin illustrating 
types in stock with specifications

GBNIRAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding

REPICON' REMOVABLE 
CONTACT CONNECTOR



FANSTEEL HIGH RELIABILITY

232

4. All types of CL-44 and CL-45, conforming to MIL-C- 
3965B, are also available.

7. All types of CL-64 and CL-65, conforming to MIL-C- 
3965B, are also available.

5. BLU-CAP* TANTALUM CAPACITORS
These economical units are designed to bring the 

benefits of tantalum capacitors to any commercial or 
military application where wider capacity tolerances 
(—15%, +75%) are permissible.

2, PP TANTALUM CAPACITORS
Most widely used of all tantalum electrolytic capacitors. 

Meets MIL-C-3965B for vibration Grade 3 capacitors. 
Excellent low temperature characteristics—operating 
range —55° to +85°C at full rated voltage. Fansteel PP 
Tantalum Capacitors have outstanding frequency sta
bility, negligible electrical leakage and are shock and 
vibration resistant. Capacity tolerance of ±10% is stand* 
ard for Grade 1 PP capacitors.

ELECTRONIC INDUSTRIES • March 1*61

3. HP TANTALUM CAPACITORS
For high temperature applications. Fansteel HP Tan

talum Capacitors offer reliability and unexcelled stabil
ity over a —55® to + 125°C ambient temperature range. 
In addition, HP types are able to withstand severe 
vibration and impact shock. Grade 1 HP capacitors 
have a standard capacity tolerance of ±10%.

6. SP TANTALUM CAPACITORS
Fansteel SP Tantalum Electrolytic Capacitors offer 

same capacity ratings as the PP with the advantage of 
cylindrical cases.

1. GOLD-CAP* TANTALUM CAPACITORS
Pre-tested for reliability with test results certified in 

writing. Gold-Cap Tantalum Capacitors are available in 
a wide range of ratings—2 gf to 330 gf—6V to 100V 
(—55° up to + 125 °C) and are supplied with a standard 
tolerance rating of ±10%.

8. STA SOLID TANTALUM CAPACITORS
Unsurpassed performance reliability at operating tern* 

peratures up to 125’C, Hermetically sealed case affords 
full protection against the various environments en
countered in use. A wide variety of ratings, consolidated

FANSTEEL TANTALUM CAPACITORS

In 1949, Fansteel introduced the first commercially 
available miniature, porous tantalum electrolytic ca
pacitor. This capacitor was the result of more than 25 
years of research into the film forming properties of 
tantalum and techniques for refining and fabricating 
the metal. Today, Fansteel’s complete line of tantalum 
capacitors includes, in addition to the original PP type 
(with improved shock and vibration resistant proper
ties), high temperature tantalum capacitors, pre-tested 
capacitors with certified reliability and solid tantalum 
types. From this broad line, it is possible to select a 
capacitor to meet virtually every requirement.



ELECTRONIC COMPONENTS

into four convenient sizes, cover the most complete line 
of solid tantalum capacitors available. Built to meet 
requirements of MIL-C-26655A.

FANSTEEL RECTIFIERS
Fansteel has been actively engaged in the develop

ment, engineering and production of dependable rec
tifiers since 1924, when Balkite Tantalum Rectifiers 
were introduced. As early as 1932, Fansteel conducted 
exploratory research work in selenium, as well as other 
types of metallic rectifiers. This extensive background 
has enabled Fansteel to continually broaden its line of 
rectifiers, offering designers and industrial users a full 
line of highly reliable components.

9. SILICON POWER RECTIFIER CELLS
Available in 20, 35, 50, 70, 160 and 240 Ampere 

Ratings.

10. SILICON RECTIFIER STACKS
These units provide a highly reliable d-c source for a 

wide range of power applications. Normally supplied in 
a single phase center tap, single phase bridge or three 
phase bridge configurations. Special assemblies can be 
built to specifications. (Unit illustrated has output rating 
of 700 volts at 147 kw.).

WHERE RELIABILITY DICTATES STANDARDS

’Tr»de M»rk

0312-101

ELECTRONIC INDUSTRIES * March 1961

NEW! FANSTEEL SILICON ZENER VOLTAGE 
REGULATOR CELLS

• 1-and 10-watt power dissipation ratings
• Designed and process-selected to give 

sharp Zener characteristics and low dy
namic resistance over entire operating 
current range

• Hermetically sealed
• All-welded, shock-proof cell

12.

13.

NEW! SILICON ZENER VOLTAGE REFERENCE 
ELEMENTS

• For applications from —55°C to +165°C
• High voltage stability
• Rugged construction

SELENIUM RECTIFIER STACKS
Practically unlimited life with no maintenance—instan* 

taneous power with negligible leakage. Over 400,000 
different stack combinations readily available in a broad 
range of power ratings. Selenium is still a practical 
semiconductor used by many designers where peak 
reverse voltages are troublesome.
Get more information on these new Fansteel Zener 
Diodes and other Fansteel components at the IRE 
Show. Visit us in Booth 4021-4022.

finitttl Metallurgical Corporation, North Chicago, Illinois, U.S.A.

Circle 120 on Inquiry Card



ADCs

TEST 
REPORTS 

SAVE
MONEY

Expensive testing hours are 
saved by the accurate and complete 
test reports submitted with each ADC sample. 
The transformer illustrated above is typical. Specifications 
called for an output transformer for a high power, ultrasonic 
application. The sample was promptly submitted with 
complete test data and outline drawings.
As is its custom, ADC also included the test circuit so that the 
customer could see how the test data was obtained, 
and more easily verify test results.
From sample design through production, you’ll like the way 
ADC fulfills your transformer and filter requirements.

A«”™* 

®eu
* ) "M¡*<** "*’

io« o 
110 0
1*0 o 
aooO

IRE BOOTH #1*23

Thermocouple
Calibration

(Continued from page 231)

ADC ADC INCORPORATED
2SM-I3TH AVENUE SOUTH • MINNEAPOLIS 7. MINNESOTA 
pacific branch North Hollywood, California

TRANSFORMERS • REACTORS • FILTERS • JACKS ANO PLUGS • JACK PANELS

tion and, with some loss of ac
curacy, in extrapolated regions.

The calibration procedure de
pends upon the type of thermo
couple, and the accuracy-and-range 
requirements. Base metal thermo
couples are compared with a plati
num resistance thermometer over 
-190 to 538°C. They are also com
pared with a standard platinum 
versus platinum - 10 - percent - rho
dium thermocouple, up to 1100°C. 
Platinum thermocouples are com
pared with the standard thermo
couple, or, if greater accuracy is 
required, the emf developed at 
fixed points on the International 
Practical Temperature Scale is 
determined.

Because the emf developed de
pends upon the temp difference 
between the two junctions, all 
calibrations are performed with a 
reference-junction temp of 0°C. 
This eliminates correcting for con
stantly changing room temp. The 
thermocouple wires are connected 
to lead wires, usually by immersion 
in mercury, and the connection is 
maintained at 0°C in a Dewar 
filled with ice and water.

Annealing
The calibration of any platinum 

thermocouple or test wire is pre
ceded by annealing at 1450°C for 
one hr. Mechanical strains are re
lieved, and the effect of surface 
impurities may be minimized. Base 
metal thermocouples are not an
nealed, as they are less stable at 
high temps, nor are they calibrated 
against fixed points.

Fixed Point Calibration
When a calibration of max ac

curacy is required, the temp-emf 
relationship of platinum versus 
platinum-rhodium thermocouples is 
determined at 4 fixed points on the 
International Practical Tempera
ture Scale. The points used by the 
Bureau in the thermocouple calibra
tions are the freezing points of 
gold (1063°C), silver (960.8’C), 
antimony (630.5°C), and zinc 
(419.5°C).

Extremely pure gold and silver 
must be used in freezing point 
determinations, for as little as 
0.05% impurity may lower the 
freezing temp by 0.1 °C.

As the International Practical 
Temperature Scale is defined up to 

(Continued on page 236)
234 Circle 119 on Inquiry Card ELECTRONIC INDUSTRIES * March 1961
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antenna to receiver elimínate*

Circle 121 on Inquiry Card 235

2162 PIEDMONT ROAD, N. E. 
ATLANTA 9. GEORGIA 
PHONE: TRinity 5 7291

ELECTRONIC INDUSTRIES * March 1961

costly lossy waveguides and rotary joints. Antenna can 
be located up to 75 feet away with negligible loss in 
sensitivity ☆ One receiving system covers 30 mc to above 
100 kmc without plug-ins ☆ Reception of cw signals from 
simple sources eliminates need for precise modulation 
☆ High sensitivity means low source power and long 
ranges ☆ High selectivity reduces interference and cross 
talk between adjacent test ranges Positive AFC action 
over full dynamic range provides pattern recording in 
deep nulls.
PRICES

$7500
8000
8500
9000

500
1000

... A Message to the 
Antenna Designer

A crowded spectrum plus high power radar and com
munication systems critically compound the problems of 
the antenna design engineer.
More than ever, the complete pattern including all the 
major and minor lobes of every radiating element must 
be graphed for sound engineering cvaluation-

S-A Receiver Gets the Whole Signal 
Scientific-Atlanta Series 402 Wide Range Receiving 
Systems are specifically designed for antenna pattern 
measurement*. Unique in design, these receivers combine 
maximum sensitivity and linearity from 30 mc to above 
100 kmc. They are also useful as multipurpose laboratory 
instruments for microwave testing, monitoring, and meas
uring applications.

Only from S-A, 1 db Linearity 
over Full 60 db Dynamic Range

A recent development, S-A's P-4 modification adds 20 db 
to the normal 40 db dynamic range. The modification 
takes advantage of the gain vs AGC voltage character
istic* of the Series 402. Existing receivers can be modified 
at the factory.

New Modification Z Broadens Use
Modification Z adds a precision IF attenuator and VTVM 
to the Series 402. Now RF and microwave signal level, 
gain, and isolation measurements can be made with fewer 
components and instruments. For instance, an X band 
80 db attenuator can be calibrated to within ±0.5 db 
with a 1 mw signal source, a flap attenuator, a mixer, 
and an S-A Series 402Z Receiver. Antenna gain can be 
measured by direct comparison with a standard gain 
antenna. Signal levels can be compared against a refer
ence standard.

Series 402. 2 to above 100 kmc.........................
Series 402A. 2 to above 100 kmc with AGC . .
Senes 402B, 30 mc to above 100 kmc . . .
Series 402C, 30 mc to above 100 kmc with AGC
Modification P 4.......................................................
Modification Z.............................................................

O Sunes 402 Wide Runge Receiving Systems are 
available in consoles, consolettes, and racks. Shown 
are a complete antenna pattern recording and re
ceiving system and the new consoiette receiver

Other Features
One coaxial cable from

NEW DATA FOLDER READY
from your nearby S-A engineering representative or write 
For complete information ask for our new data folder 
directly to Dept. 44.

See Us at I.R.E.. Booths 3936-3938
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resistance

thermocouple fused this

Circle 416 on Inquiry Card

For that

NEW IDEA
visit the

IRE SHOW
a copper-constantan

New YorkMarch 20-23,1961
Coliseum and Waldorf-Astoria Hotel

Age limit—over 18Members $1.00, Non-members $3 .00

Circle 417 on Inquiry Card234

calibrated against

thermocouple compared with a 
standard resistance thermometer to 
0.5°C for a Chromel-Alumel ther
mocouple compared against a stand
ard thermocouple. Of course, the 
uncertainty of interpolated values 
is greater than that at fixed points, 
and this uncertainty increases as 
the difference from the nearest 
known point increases.

Write or phone for 
information, literature 
or u visit by our tain 
engineer in your area.

thermometer at the zinc and anti' 
mony points.

Thermocouple
Calibration

630.5 °C with a platinum resistance 
thermometer, thermocouples are

ELECTRONIC INDUSTRIES * March 1941

junction to provide a basis for 
comparison. When complete ther
mocouples are being tested, a com
mon junction is made between one 
or more test thermocouples and 
the standard thermocouple. The 
bundle of thermocouples, each in
sulated by u length of 2-hole 
porcelain tubing, is inserted into 
a closed-end porcelain protection 
tube which is placed in an elec
trically heated tube furnace. The 
emf of the standard and each test 
wire or thermocouple is determined 
usually, at intervals of 100°C.

When more than four thermo
couples are run concurrently, the 
respective emf’s are determined 
manually with two potentiometers, 
one which measures the emf of the 
standard and one which measures 
each test thermocouple individual
ly. If no more than 4 thermocouples 
are run at one time, a semi-auto
matic thermocouple comparator is 
used.

Molded and Lathe-Cut Rubber Parts 
for All Industries

Comparison Calibration
The comparison of base metal 

and platinum thermocouples with 
the standard platinum versus plati- 
num-10-percent-rhodium thermo
couple is performed from 50 to 
1100°C. When individual thermo
couple wires are being tested, one 
or more of the test wires are fused 
to a length of the standard plati
num wire, and a standard platinum

Accuracy
The accuracy depends upon the 

material being tested, the type of 
calibration made (fixed point or 
comparison), and the range over 
which a temp-emf relationship is 
established. Accuracies range from

NO SPLICE RINGS
are better because the principle 

hazard found in ordinary seal rings and belts has 
been removed by Western’s Mono Cord one- 
piece construction. In addition, dimensional re
quirements are maintained, quality controlled, 
and service vastly improved—all at no extra cost. 

Don’t use a spliced ring for technical seal 
applications, but profit from nearly 60 years 
experience—specify Mono Cord rings by Western



$285Type 1361-A Oscillator

• Sweep Drive Capability using G-R sweep and dial drives.

Circle 123 on Inquiry Card

Complete Shielding, including use of ferrite-loaded filters 
and ceramic shaft, reduces stray fields to very low values.

Power Supply Recommended: 1201-A Regulated Power 
Supply $85, for cw; 1263-B Amplitude Regulating Power 
Supply $355, for constant output level; 1264-A Modulat
ing Power Supply (below).

Typo 1361-A Oscillator and Type 1264-A Modulating Power Supply con
veniently mount in a relay rack with Adaptor Plates, Type 480-P-416 $6

• Small Size: 8" x 7" x SK"; only 7 lbs,

Aee 21 NEW Instruments 
a. the IRE Show

_ .ntor With a Memory and

Booths 3201-3208

NEW MODULATING POWER SUPPLY
... for high-level pulse and square wave modulation of Vhf- 
Uhf Unit Oscillators.
OUTPUTS: Square Waves — adjustable from 160v to 210v. internally 

generated 850 to 1150 cps, with high stability; externally gener
ated 20 to 50,000 cps from sine or square-wave source.

Pulses (externally generated) — 160v to 210v at rates up to 100 kc. 
pulse durations from 1.5 #sec to square wave (determined by 
external generator), less than 1.5 »sec rise and decay times for 
typical oscillator load, overshoot less than 5%.

Regulated DC — adjustable from 200* to 300v, 50 ma (max)
Unregulated AC — 6.3v; 2.1a (max)

INPUT: U5v or 230v, 50-1000 cps. 85 watts 
Small Size: 7’ x 8* x 8*; 12 lbs. Price: $285.

12 Other Unit Oscillators Cover the 
Range from 20 cps to 7,425 Mc

• Butterfly Tuning Circuit — no sliding contacts

• Frequency Scale Calibration Accuracy ±1%; constant 
0.1 % frequency change for each vernier division. Warm-up 
frequency drift is 0.2%, maximum.

• Modulation Capabilities — sine wave, square wave, or 
pulse from external source; 40v required to produce 30% 
sine-wave modulation.

• High Output — 100 mw minimum into 50-9 load, ad
justable at panel by calibrated 80-db attenuator.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

BwM Aw«w Ft liMM RiM«h«l<l N 1 NSW «OK ASIA 1000 N SnutS St IOS ANGHSS 10 
SOM IMA St. Sil»« IM WAMMNGÎOH, O. C. I ISO York SoW Abrntlon Fa FtmADllOWIA
IIMLmAAm Aw, iOS Alt«. Ml SANFSANCtSCO MOS W North Aw Oak Fark, IA CHICAGO 

la CANADA M Floral Fxkaa, TORONTO IS

450 to
LOCK

MODULATION

GEteRAL RADIO COMFANY

*t*LL TO 
SET output

type 
IM* A

OSCILLATOR
serial



Calibrating Precision Oscillators

the difference frequency be-

the oscillator

this procedure the signal
strength stability of WWV

FIG I

238

WWV 
stability

tween WWV and some other oscil
lator involves many parameters. 
Among these, the most important

Stability of the signal strength 
of the oscillator to be cali
brated

ordinarily found in the laboratory. 
The equipment used is as follows: 
Hammarlund SP 600 JX-10; Brush 
Dual Channel Amplifier; and a 
Brush Dual Channel Recorder.

In using a recorder to record

Should the signal from WWV 
stay stable, then the beat fre
quency will be that of the WWV 
signal and the oscillator to be cali
brated. (Fig. 2.) The Oscillator 
to be calibrated may then be ad
justed for a slower and slower beat 
until there is essentially no beat. 
At this time the oscillator may be 
said to approach the accuracy of 
WWV or a few parts in 10~#. 
(Fig. 3.)

VERIFYING the performance of 
high stability oscillators is be
coming more difficult as customer 

requirements increase. To measure 
precision oscillators and provide 
our Reliability and Quality Control 
Group with adequate permanent 
records, a new method of produc
tion acceptance testing was re
quired.

The method described here will 
calibrate oscillators to an accuracy 
of 5 and 10 parts in 10'9. The ac
curacy is limited only by the short 
term propagation errors of the re
ceived signal. When that signal is 
at its best it is in the order of 
one part in 10-!*. The complexities 
of explaining the propagation er
rors are beyond the scope of this 
article. However, it may be pointed 
out that the method described here 
will minimize these effects when 
regarding the order of accuracy 
discussed.

The advantages of this system 
are low equipment expense and the 
ability to measure short term sta
bility. For long term stability the 
usual chronometer method is re
quired.

A brief description of the pro
cedures that may be used in the 
measurements utilizes equipments

are the following:
Signal strength of
Signal strength 

WWV
Signal strength of 

to be calibrated

WWV Stability
Of prime importance in using

Low Frequency Component —Foding 
High Frequency Component — Beat Frequency

ELECTRONIC INDUSTRIES • Marell IMI

Where high accuracy frequency references are maintained as a necessity to a company s business, 
it is important that they are regularly re-calibrated to compensate for component aging.
This manufacturer has developed a method using common lab equipment.
It provides accuracies to 5 and 10 parts in 10".

cause of the propagation charac
teristics of the frequencies in
volved, the WWV signal will fade 
and become strong and fade and 
come in strong again. If the WWV 
signal and the frequency to be cali
brated are beat together at the 
antenna of the receiver, the fading 
mentioned will appear as a beat 
that is to be discerned from the 
beat of the two frequencies. (Fig.



By MARTIN J. KIOUSIS
Designen lor Industry, Inc. 

4241 Fulton Pkwy. 
Cleveland 9 Ohio

FIG. 2

Receiver Coupling
The most critical adjustment to 

be made in setting up the calibra
tion procedure presented here, is 
the coupling of the unknown 
source to the receiver. The tech
niques involved are not unlike the 
injection of the local oscillator of 
a receiver into the mixer. The 
balance of the input signal from 
WWV and the frequency to be 
calibrated must be of exacting 
magnitude. This is required for 
the mixer of the receiver to ac
cept both signals, and beat them

(Continued on page 240)

A REPRINT 
of this article can be obtained by 
writing on company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut b 56th Sts., Phila. 39, Pa.

MODULAR 
TELEMETRY 
RECEIVER 
FEATURES 
MULTIPLE 
BANDWIDTH 
SELECTION

The CENTAUR Receiver 
used by NASA

Nems Clarke Model 1455

Designed to provide a selectable bandwidth capability for PCM, the 
1455 most nearly approximates a ‘'universal" telemetry receiver. 
IF/Demodulator Modules are available in bandwidths ranging from 
100 KC to 1.5 MC. Each module contains 3 independent demodu
lators. Selectable by a front panel switch, they are: Foster-Seeley 
Discriminator, Phase-Lock Detector, and AM envelope detector. As 
a further refinement in signal-to-noise ratio enhancement, the video 
amplifier incorporates a video bandwidth filter having a 6 db per 
octave roll-off adjustable from 20 KC to 1.2 MC by means of a front 
panel switch. This receiver is capable of optimum reception of any 
known type of telemetry signal. Features: 5 MC pre-detection record
ing output, playback input terminals, and integral VFO, automatically 
actuated by a micro-switch on the crystal socket. The modulation 
sensitivity and deviation meter scales provide output voltages and 
meter deflections which are essentially the same percentage of 
bandwidth in all modules.
Available as an accessory unit is the Nems-Clarke IFC 1400 Pre
Detection Converter which permits use of the 1455 with stationary- 
head instrumentation tape recorders for pre-detection recording.

See the 1455 Receiver at the I.R.E. Show, Booths 3917-3919.

-JiffO ELECTRON/CS K DIVISION OF VITRO CORPORATION OF AMERICA

(II JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 84. CALIFORNIA
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' Accurate

Calibration

(Continued from page 239)

R-F

ference

The T-12-XF Transformer Type Electric Soldering Iron “ntifically
drsigned, finely engineered tool that

sidered

handle operator fatigui

Circle 124 on Inquiry Card240

kind of soldering job you 
Proven bol-by-test on

especially intended to do just the 
)mplish<*d above.

nals of the S P-600 receiver, 
may be pointed out that the 
gain control is used to control 
r-f signals rather than have 
avc operative at the input of

most efficient

see being

frequency between

method of coupling the signal to 
be calibrated to the antenna of 
the receiver. It was first thought 
that two loops could be used, one 
connected to the antenna termi
nals and the other connected to the 
unknown source to be calibrated. 
The loop from the unknown source 
would then be varied physically 
with respect to the receiver loop, 
consequently varying the coupling. 
Investigation showed that there 
would be considerable loading of 
the input circuit of the receiver. 
This would decrease the sensitivity 
of the receiver and was a major 
detriment in considering the basic

to the i-f frequency, and thus 
realize an output at the avc termi-

. .. is always comfortably cool.
AMERICAN BEAUTY Electric 

Soldering Irons Are Made In ONE 
Quality Only ... The Best... And 
Only The BEST Gives You The 
MOST!

many similar applications . . . affords extreme

ELECTRONIC INDUSTRIES * March 1961

WWV and the oscillator being cali
brated. If the signal to be cali
brated is too strong, then it will 
block the local oscillator of the re
ceiver and you will not have an out
put that can be recorded.

The technique initially used for 
coupling of the unknown signal to 
the antenna of the receiver was to 
have a one turn loop energized by 
the frequency source to be cali
brated The distance of this loop 
was then varied to get the right 
amount of injection of signal into 
the antenna. This was indicated 
by the recording pen starting to 
record a consistent cycling. (Fig. 
4. > This coupling may then be in
creased until an optimum signal is 
realized. This optimum is indi
cated by the recording of the 
largest amplitude of beat fre
quency signal which does not 
start blocking of the receiver.

Several approaches were con-

receiver. This is accomplished by 
having the avc-manual switch in 
the manual position. The vary
ing avc voltage that then appears 
at the avc terminals is the dif-

flexibility . . . assures a high degree of protection to delicate, expensive 
electronic components because its bypeuil type transformer provides 
complete line-voltage isolation.

The cord with which the T-12-XF is equipped is ultra-flexible . . . 
impervious to oil, water and grit.

Tips—elements are Annco ingot iron brazed to stainless steel casings 
. . . 56* (shown), 141*, J4* and J4' 
tip diameters, all same casing / J
diameters. Ju .

The featherweight, [»encil type if fi

. the T-12-XF 
by -American Beauty

SOLDERING

AMERICAN ELECTRICAL HEATER COMPANY ^-8^



requirements of this method of 
calibration.

An alternate approach still using 
the mutual coupling technique, yet 
minimizing the loading of the an
tenna circuit, would be to loosely 
couple to the antenna coil of the 
receiver and then vary the coup
ling to this coil by adjusting the 
coil of the unknown source. This 
approach, although technically 
realizable, involves more detail
than is 
ing the 
lows.

warranted when consider- 
third approach which fol-

recording will, of course, then ef
fect the absolute calibration of the 
unknown signal. Several methods 
of calibrating the chart -peed may 
be readily recognized Depend
ing on the speed of the chart pa
per, a low frequency saw tooth 
wave may be connected into the 
amplifier which drives the pen. By 
examining the recording then, one 
may be able to determine if there 
is any grabbing or hanging-up of

Since
Injection Approach 

the injection of the un-

the paper or 
chart drive, 
portance if 
good shape, 
importance i

■ inconsistencies in the 
This is of little im- 

your recorder is in 
Of relatively major 

is the consistency of

v m iiviaT

FIC 5

known signal is much like the in
jection of the local oscillator into 
the mixer of a receiver, a small 
capacitor was used to couple the 
unknown signal into the antenna 
of the receiver. Where frequencies 
in the order of 100 KC were used, a 
direct contact to an antenna termi
nal was necessary. The reason for

the paper speed when recording.

Chart Speed Calibration
Because of the order of magni

tude that this measuring technique 
involves, a highly accurate calibrat
ing source is required, in the case 
of the procedure here, the source 
used for the measurement of the

The chart -peed used for all of 
the represented chart recordings 
was 5 MM/sec. It was found 
though that by calibrating the 
chart speed against WWV one 
second time ticks, that the chart 
speed was 6 MM/sec. But it may 
be pointed out that this calibrated 
speed was consistent, and that 
variation was less than 1%.

Calculation of the accuracy of
the unknown signal is

Beat Period (Avg.)
Beat Frequency
Receiver Frequency

as follows:

10 
0.1

10

seconds
CPS.
MC.

If the beat frequency is 0.1 CPS

this is that the magnitude of the 
harmonic content that is present 
at the order required to beat with 
5 MC or 10 MC is extremely weak 
For the 100 KC signal used for this 
calibration procedure, the initial 
frequency source had to be greatly 
amplified in order to get the har
monic content up to a point where 
a beat frequency was possible.

As mentioned previously, the 
beat signal recorded is the differ
ence of the WWV signal and the 
unknown signal to be calibrated 
or adjusted. The accuracy of this

speed of the chart drive was the 
one second time ticks transmitted 
by WWV. These time ticks were 
used to drive one channel of the 
dual channel Brush Amplifier,

in 10 mc, then it is 0.01 cps in 1 
MC. The accuracy then is 0.01 ppm 
or 1 part in 10 8, plus the chart 
speed accuracy of 2 parts in IO'9, 
or an absolute calibration of the 
signal of 1.2 parts in 10 ”.

while the beat frequency was 
to drive the other channel, 
outputs of the amplifiers 
drove the pens on the Brush

used 
The 
then 
dual

recorder. Use of this technique 
then yielded calibration of chart 
speed as well as calibration of the 
unknown signal against the ac
curacy and stability of WWV. 
(Fig. 5.)

Another example using 5 MC as 
the receiver frequency.

Beat Period (Avg.) 
Beat Frequency 
Receiver Frequency

20 
0.05

5

seconds 
CPS. 
MC.

If the beat frequency is 0.05
cps in 5 mc. then it is 0.01 cps in 
1 mc. The accuracy then is as 
stated above, or 1.2 parts in 10 s, 
including the chart speed error.

In conclusion it may be pointed 
out, that by using this method over 
other recognized procedures for 
measuring higher order stabilities 
and accuracies, the maximum rea
lizable accuracy is achieved in a 
shorter period of time.
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Finished cone tool hat 114 each 0624 in

Cutting surface of nested tubing cons

Precision built for high 
and long life. Ambient 

compensated. Conserva- 
these new rugged, small

applications, 
performance 
temperature 
tively rated.

Tc assemble tool cone the tubes are confined 
in a holding fixture and silver soldered

Germanium discs for transistor components 
are ultrasonically cut from wafers by cone 
tool made from nested tubes.

sized units arc preset for time delays 
from 3 to 60 seconds.

For commercial use, economical 
Curtiss-Wright thermal time delay re
lays, hermetically sealed in glass, are 
a compact and reliable design for 
many control, switching and timing

I Write for latest complete 
| components catalog #503

See Curtiss-Wright 
at IRE—Baath 1521-23

INTERNATIONAL Business Ma
chines Corp, has developed an 

ultrasonic cone tool for cutting ger
manium discs for transistors. It is 
made of a cluster of seamless type 
304 stainless tubes of very thin 
wall (0.008 in.) drawn to close tol
erances and with a smooth finish on 
the inside dia. Superior Tube Co., 
Norristown, Pa., produces the tub
ing.

Formerly, solid metal blocks were 
used both with small, close-spaced 
holes machined in. It was difficult 
to drill and ream all the holes 
straight so that fractures would 
not develop in the narrow walls be
tween the holes. Another problem 
was drilling and reaming the holes 
to the close tolerance ID.

Some advantages of the nested 
steel tubing: The tubes are preci
sion drawn by Superior Tube so 
that IBM need only assemble the 
cone tool; each of the 114 tubes can 
be individually inspected before as
sembly; the time required to build 
a nested tubing cone tool is much 
less than that required to drill and 
ream solid metal.

The ultrasonic equipment, a Shef
field Cavitron impact grinder, oper
ates at 20,000 CPS. It takes about 
3 minutes to cut the 114 discs from 
one germanium wafer.
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MINIATURE 
SNAP ACTION 
LOW COST 

Time Delay Relays

Electronic» Division 

CURTISS-WRIGHT CORPORATION 
East Paterson. New Jersey

Circle 129 on Inquiry Card
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WRIGHT

Instant Reset

Computer 
Protection
A REINFORCED plastic cover 

made of a special formula of 
polyester resin reinforced with fibre 

glass is being used to protect a new 
electronic computer.

Hermetically sealed transducer pick up head 
uses new ceramoplastic

Thermal Time Delay Relays

to oil, water, humidity and organic 
solvents. Arc resistance is 30u sec 
and dielectric strength is 270 volts/

ANEW, ultra-high temperature, 
precision moldable insulation 

material has been announced by 
Mycalex Corp, of America. The 
dielectric, Supramica 620 “RR,” op
erates at 1200c F. It can be molded 
to most complex geometries with 
gauge-like tolerances. It also pro
vides u very tight hermetic seal.

The thermal expansion factor of 
the new material matches that of 
many metals. This means that it 
can be precision-molded with metal 
inserts including titanium for the 
most perfect seals even under 
widely and quickly varying temper
atures. Loss factor is 0.020 at 1 
MC, and it is completely impervious

ELECTRONIC INDUSTRIES - March 1961

Voltage Compensated 

Vibration Resistant

The reinforced plastic was se
lected because it eliminates many 
assembling difficulties usually found 
in metal castings. The computer it 
is protecting is the Monrobot Mark 
XI—built by Monroe Calculating 
Machine Co.

The reinforced plastic covers 
have an advantage over aluminum 
covers in that they will spring or 
bend slightly and cen be drawn into 
shape very easily.

Cost is also important. The selec
tion of this material represents a 
cost saving of over 50%.

Another advantage is the plas
tic’s high impact resistant charac
teristics. Although lighter in weight 
than aluminum, it protects the in
strument much better than metals. 
Aluminum castings, for example, 
will dent and break. Anything 
dropped on the reinforced plastic 
will actually bounce off.

Finishing problems are mini
mized. The premix pieces are pig
mented in order to make painting 
easier. The surface requires less 
preparation in order to get a good 
bond and there is less tendency for 
paint to chip or flake.

Finally, the mold is easier to pro
duce. Tooling for the aluminum 
mold is difficult and costlier to 
make. Tolerances can be more close
ly held in the forming operation 
and odd shapes can be built into 
tooling at lower costs.

Precision-built Curtiss-Wright thermal 
time delay relays reset instantly when 
dc-cncrgized — provide the same de
lay period for each succeeding cycle. 
Compensated for wide voltage varia
tions. Available in cither 28V DC or 
115V AC, 60 or 400 cps. Chatter- 
free operation, under severe shock and 
vibration conditions. Small sized, her
metically sealed, temperature compen
sated for precise, reliable operation 
and long life. Preset time delays from 
10 to 180 seconds with SPST, SPDT 
or DPDT snap action contacts.

® Write for latest complete 
components catalog #505
Sea Curtiss-Wright 

at IRE—loath 1521-23

Electronics Division 
CURTISS-WRIGHT CORPORATION 

East Paterson. New Jersey 
Circle 131 on Inquiry Card
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DAVEN

Circle 132 on Inquiry Card

KITS AND WlftCD

Send for Tioga and Sts., Philadelphia 34,

nonsatu-

Schematic diagrams, charts

Address

Circle 134 on Inquiry Card
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See EICO at IRE BOOTH 3509 
Circle 133 on Inquiry Card

Zone State

rated logic such as current switching, 
medium level switching up to 400 ma, 
and high level switching including de 
to de converters and static relays.

Pa., is an aid in selecting transistors 
for saturated DCTL, SCTL, RTL, 
RCTL, and DTL low-level logic cir-
cuits. Also discussed

adjustable gear system up to a max. 
of 40,000 area counts/min. Counting 
rate linearity is ± 0.5% of full scale. 
The integrating signal utilizes the 
full chart scale for faster, easier read
ing. Integrator pen may be reset to 
either margin between each peak or 
at the start of each integration for 
easier interpretation. Integrating cir
cuit may be set to any assumed 0 
point in the span of the recorder sig
nal. Texas Instruments Incorporated, 
3609 Buffalo Speedway, Houston 6, 
Tex.

Circle 359 cn Inquiry Gird
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show design and usage of inverters 
and flip-flops as basic building blocks 
for switching circuitry. Relationships 
of switching circuitry to overall sys
tems—such as computers—are graphi
cally presented.

Circle 361 on Inquiry Card

Daven announces a new Transistorized Interphone 
Amplifier, Type 90 which provides a marked im 
prowment in studio communications. As a com
panion unit to the Western Electric Type 52 head
set, advantages of this transistorized amplifier 
over the normal induction coil are
1. A gain of 20 db.
2 Mounts directly ir piece of the induction coil. 
3. Sidetone automatically adjusts when addition

al stations join the circuit. Receiver level min

imizes local acoustical interference
4. No significant increase in power consumption
5 Permits up to 32 stations.
6. Manual control with external variable resistor 

if desired.
7. Operates from 24 volt "Talk Hus" independ 

ent of polarity

New transistorized headset amplifier 
for TV studio communication

Evaporation Sources
Tech. Bulletin No. 102, gives a com 

plete list of the more commonly used 
metals for the deposition of thin or 
thick film in high vacuum. Includes 
the metal’s melting temperature 
(C° ), recommended evaporation 
source and general configuration. 
Allen-Jones, Inc., 1345 Gaylord Ave., 
Long Beach 13, Calif.

Circle 360 on Inquiry Card

STRIP-CHART RECORDER
New strip-chart integrating re

corder features high speed and op
erational flexibility. Accurate quan
titative analysis of any variable that 
depends on the precise measurement 
and integration of the curve may 
be obtained. Five different max. 
count rates are obtained through an

Just Flip the Pages 
and site-sec Minnesota from your 
desk! 144-pagc book describes in 
detail latest industrial data on 198 
Minnesota cities and towns. Avail
able sites; local contacts; natural 
resources; local financing; trans
portation and utilities; recreational 
advantages—this book tells you all! 
Write, on your company letterhead.

Dept of Business Development, 
State Capitol, St. Paul 1,

Minnesota

New 1961 
EICO Electronics Catalog 
EICO, 3300 N Blvd., L.I.C 1. N V EMM 
□ Send free 32-page catalog & dealer's name 
□ Send new 36-page Guidebook to HI-FI for 

which I enclose 25* for postage & handling
Name ..................................................................

Transistor Circuits
“Transistor Guide for Switching 

Circuit Designers” from Philco Corp.,

BOOKFREE



Load life and histogram studies and other data available upon request.

Circle 135 on Inquiry Card 245

Electronics 
Division

Building quality into our full line of resistors and then seeing that the 
quality is maintained by individually checking each resistor is the full
time function of our Engineering and Quality Control Departments. 
This Electra policy of positive quality control is industry’s assurance 
of product uniformity and reliability. And. it is this that has made it 
possible for Electra to fulfill industry’s critical needs for small, 
space-saving resistors, hermetically sealed and matched resistors.

THE MOST
EXACTING QUALITY-CONTROL““"'

ELECTRONIC INDUSTRIES • March 1961

ELECTRA MANUFACTURING COMPANY 

$•1» Office—4051 Broadway. Kanus City, Mo FACTORY-800 No»fi 21st St.. Independence. Kansu j



MAGNETRON
CONNECTORS

The U, Army Signal Corp

feedback

Plan, the highest quality-

K2-Wde amplifiers, such

ampli

manufac-

Sales Engineers in Principal Cities

The 'RIQAP award pennant is presented to 
Reeves-Hoffman. Holding flag arc H Potter 
President, Reeves-Hoffman and C S Hays. 
Comm. Gen., U S Army Signal Supply Agency

WIDELY W
RECOGNIZED . .W 

WIDELY ACCEPTED . 
K2 OCTAL PLUG-INS 
FROM PHILBRICK

Military equivalents available

OEM’s: write wire ar phone for 
quantity puce*
24 page Application* Manual avail, 
able on request

Participation in RIQAP must be 
by mutual agreement between the 
contracting manufacturer and the 
Army Signal Corps. Through 

(Continued on opposite page)

Signal Corps “RIQAP 
To Reeves-Hoffman

to DC 
amplifier 
devotees

Visit Booth M-10 
Rodio Engineering Shawl

Specify JETTRON 
# for all types of

J magnetron connect-
| or* for vital military

or commercial 
equipment. Com- 

for the design and pro-
duction of "specials" and other precision 
components including sockets and cable

applications, fast and slow. The 
K2-W features balanced dif
ferential inputs for low drift, 
high input impedance, low out
put impedance, and economy 
af operation. Its range of opera
tion is from d-c to above 100 
kc depending on 
external circuitry. $24*

SLOW DC: K2-P gives to other

Magnetron laput Connector Cal 9059

Fits Miniature Magnetrons 
such as L-3028B. Beryl 
num t ippei krater ana 
<athodr contacts assure 
dependable contact. Sili
cone cup fits snugly over 
magnetron input end. Leads 

_ insulated with silicone

Tn insure maximum reliability each quartz 
crystal is tested over a temperature range 
of —55C to 105 C Each crystal must hold 
its frequency to a tolerance of ±0.002%.

JETTRON 
PRODUCTS • INC

56 Route 10, Hanover, New Jersey 
Telephones: TUcker 7-0571-0572

FAST DC: K2-W is an effi
cient, foolproof high-gain opera
tional unit

Magnetron input CownrrW Cat 9005 C
Fits 4J52A and similar 

_ J V A Magnetrons. Features 
** ì F* identical to Cat 9000-C. 

» in addition has 75 mil 
thick silicone insulotcd 
cables for higher poten
tial application* Made 
with 4700 /»*f built-in 
capacitor.

procedures” from 
turer.

recognition and honor the Army 
Signal Corps can bestow upon a 
manufacturer.

RIQAP is an approach to product 
evaluation and acceptance. Design
ed to assure the highest quality 
standards, the plan reduces the 
amount of end product inspection 
by the Federal Government. This 
is done through increased reliance 
on the manufacturer’s own control 
policies and practices. It requires, 
however, “the most advanced 
quality control methods and test

and K2-XA, drift stability well 
under 1 millivolt, long term. 
This chopper stabilized unit 
has the same case structure and 
octal base as the
K2-W and sells for $60*

“RIQAP” award has been presented 
to the Reeves-Hoffman Division 
of Dynamics Corp, of America. 
The award is for “consistent pro
duction of high - quality quartz 
crystals over a long-term period.” 

“RIQAP.” which stands for “Re
duced Inspection Quality Assurance

fier of improved reliability, is 
primarih useful in operational 
circuits where an output volt
age range from minus to plus 
lOOv (at 3 milliamperes) is re
quired. Its pass band extends 
to beyond 250 kc depend
ing on external circuitry. $28*

GEORGE A.

PHILBRICK 
RESEARCHES, INC.

127 Clarendon St, Boston 16 Mass. 
Commonwealth 6-5375, TWX; BS 1032. FAX BSN 

Representatives in principal cities
Export Office 240 West 17th St., hew York 11. N. Y.

Tel. CHelsea 3-5200, CABLE: TRILRUSH
Circle 130 on Inquiry Card
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Circle 136 on Inquiry Card 
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DIVISI

Magnetron Input Connector Cat 9000-C

IJ52A and

Magnetron Input Connector Cat 9040

Magnetron Input Connector Cat 9060

Abating heater
Suppled w-t 

jt bypass capai

F-ts Miniature Mogretror 
suCh as L 30288 Feature
s miiar to Cat 9050 bu' 
supplied less silicone en

ol the many Sp
. ■■ - •

floating heater 
eight prong'heater 
contact Of sdver 
heat’ treated bf 
cupper Molded

anally from body of con 
ne tor Normally potted to 
magnetron nput end



crystalsquartzTINSLEY DELIVERS

CORNING GLASS FILTERS

applications.

IN 3-5 DAYS

247

space 
morale

and im- 
through

Sales Engineers tn Principal Cities

Wherever you are in the United 
States you can get standard thick
ness Corning Glass color filters in 
3-5 days from Tinsley Laborator
ies. Fast delivery, too, cn special 
sizes and thicknesses,custom 
ground and pitch-polished in our 
laboratories. You can depend 
upon Tinsley and on the Corning 
filters we finish and supply. They 
are particularly useful in colori
metric work and other applica
tions in which specific regions of 
the radiant spectrum must be 
isolated. Send for a free copy of 
our price list.

Vint Booth M-10 
I.R£. Show

increased storage 
proved employee 
the recognition.

Reeves-Hoffman

New Japanese Rep
Tokyo—Packard Bell Elctronics, Los 
Angeles, Calif., has retained Kyokuto 
Boeki Kaisha, Ltd., Tokyo, Japan, as 
sales and engineering representatives 
in Japan for their computers, analog
digital converters, data handling com
ponents, and digital systems. Bell’s 
analysis of the Japanese market in
dicates a substantial sales potential 
in this field a> a result of increasing 
technological progress there. They 
already have orders for three pb250 
computers.

and network assemblies are used 
in electronic circuitry in controlling 
radio frequency. Besides quartz 
crystals, crystal filters, frequency 
sources and networks, the Carlisle 
plant also supplies fractional horse
power motors.

Appoint Italian Rep
Lindenhurst, Long Island — CWS 
Waveguide Corp, manufacturer of 
microwave components for the radar 
and communications industries has 
appointed Metroelettronica Co. of 
Milano as sales representative for all 
uf Italy. Company’s products in
clude: waveguide assemblies, attenua
tors, adaptors, reducers, transmis
sion line and co-axial instruments of 
special design.

of all parameters, a highly reliable 
line of silicon mesa transistors is as
sumed. General Instrument Corp. 
BOOTH 1103

Circle 358 on Inquiry Card

RIQAP, the government and the 
contractor realize mutual benefits 
in reduced costs and improved 
relationships. In addition, the man
ufacturer achieves smoother pro
duction flow, maximum use of 
testing equipment, simplified record 
keeping and inventory control.

Mesa Transistors
Through better junction contacting, 

permanent surface passivation, 96 hr. 
baking 300 C und automatic testing

CAT. 171 J-Ultra-High 
Temperature Socket 
for GE 729« Triodo 
can be soldered to 
printboard or mounted 
above or below • 
chassis. High Alumina 
insulating material: 
contacts gold plated 
Inconel-X. For continu
ous operation at 
1000* F (538’ C).

JETTRON 
PRODUCTS * INC 

56 Route 10, Hanover, New Jersey 
Telephones. TUcker 7-0571-0572

CO 7140 - Printboard 
Application Socket for 
R.C.A. Micromodule. 
Measures only .400 
maximur square by 
.094 high. Insulation 
resistance greater 
than 50,000 megohms. 
Employs silver plated 
heryllium copper con
tacts and OiALl FS-5 
insulating material

CAT 8S50 - Ultra High 
Frequency Socket for 
the G E GL-6299 
Triode is sold in kit 
form containing all 
the necessary parts 
for mounting by the 
customer on a chassis 
barrier. It provides 
excellent isolation of 
the Input from the 
output.

■FROM 
DESIGN

TO PRODUCTION
Jettron is fully-equipped to design 
and manufacture your precision 
electronic components including 
connectors, sockets and cable 
assemblies. Call or write Jettron 
for quotations on “specials" for 
all commercial and military

2526 Grave Street * Berkeley 4, California 
Cirde 137 on Inquiry Card
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Whafs New

Construction details of crystal growing vessel

241

Synthetic crystals emerge from the growing 
vessel three weeks after being sealed inside

A perfect synthetic quartz crystal Pieces of 
natural quartz jre in the foreground

Inspecting synthetic quartz plate for imper 
fections under high intensity light

hydrothermal process for growing 
the crystals is used. Seed crystals 
are suspended in tiers at the top 
of a basket within a cylindrical 
vessel. The lower half of the basket 
is filled with small, inexpensive 
pieces of natural quartz. A weak 
alkali solution is poured into the 
vessel.

The contents of the vessel are 
then heated to 700 F under about 
25,000 psi. The process depends on 
maintaining a critical temperature 
differential between the lower zone 
(nutrient area) and the upper zone 
(seed plate area). The low grade 
quartz dissolves into the alkali solu
tion, and is carried by convection 
to the cooler upper region. The 
lower temperature here supersatu
rates the nutrient solution causing 
the dissolved quartz to redeposit 
onto the seed plates in single crys-

Heavy steel shield is lowered in place over 
growing vessel Shields are needed because 
of high temperatures (700°F) and high 
pressures (25,000 psi) involved in process

rpHE Western Electric Co. is now 
mass producing synthetic quartz 

crystals. The only source of natu
ral crystals—used in radio and TV 
transmitters, radar, sonar, etc.— 
has been the interior of Brazil.

The synthetic crystals have a 
number of advantages over natural 
quartz crystals. They may be grown 
in configurations that allow more 
efficient sawing and shaping; the 
natural crystal faces of synthetic 
quartz allow easier orientation of 
the stock for cutting into crystal 
units; it has none of the foreign 
inclusions usually found in natural 
quartz, and it can be produced 
without either optical or electrical 
twinning.

The Bell Telephone Laboratories’

ELECTRONIC INDUSTRIES • March 1961



Circle 122 on Inquiry Card 249

Riveting 
Subminiature

1 Article abstracted from information 
supplied by the Tubular and Soli Split

Model of nutrient basket teed plate holder, 
In foreground (I to r): synthetic quartz 
crystal, natural quartz crystal, and nutrient
tai form. The entire process from 
loading to unloading completed 
crystals takes about 21 days.

Available right now—from Aerovox—electrolytic capacitors 
with useful life expectancies of better than 10 years!
Premium materials and precisely controlled manufacturing 
processes result in extra long life especially adaptable 
to the needs of critical equipments such as computers 
and telephone systems. Units are rated for operation al 
temperatures from —20 C to + 85 C where operation above 65 C 
does not exceed 15% of total operating time.
TYPE AFT. Twist-prong mounting ears and pillar type 
mounting terminals. Bossed terminals and special vent 
constructon are molded in can cover. Corrosion-resistant paint 
finish. Available in voltage ratings from 6 to 450 VDC in wide 
range of capacitance values including dual and triple sections.
TYPE QE. Drawn aluminum cases in four diameters 
and one standard height (4h" over insulating tube). 
Ideal for ganging in banks. Available in wide range 
of capacitances at voltage ratings from 5 to 450 VDC. 
Screw type terminals for bus bar connections.

WRITE FOR COMPLETE TECHNICAL SPECIFICATIONS 
AND QUOTATIONS ON ANY QUANTITY...
‘CAPACI-BILIH An Aerovox characteristic Capability to design, develop, 
and manufacture capacitors to best meet customers' requirements.

In-line riveting of miniature switch assemblies 
Rivets are fed to the work automatically from 
lotary hopper feeds

ENGINEERS at the Centraiab
Div., Globe Union, Inc., are as

sembling the parts of their sub
miniature, multiple contact switch 
(Series 100) by riveting. They use 
small tubular rivets which can be 
set in high speed automatic rivet 
setting machines.'

At the start of each production 
run. riveting machine operators are 
given a prototype subassembly to 
follow. From this they determine 
how many clips must be riveted to 
a stator section and where they are 
located.

(Continued on page 251)
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AEROVOX

CAPACIBILITY

COMPUTER GRADE ■ ■
AND TELEPHONE TYPE

ELECTROLYTIC
CAPACITORS



Produce 4,000 finished wire leads per
with terminals at both endshour

ARTOS CS-9-AT CAPACITY

Visit Us at But* 4101-1 RE. SUw

BOOTH WO 2801

Circle 145 on Inquiry Card
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Phone Fleetwood 4-1040 
543 Hillgrove Avenue, 
LaGrange, lllinoio -

-IRE SHOW

Switch^ 
with 

GRAYHILI.

meets most environmental requirements 
per MIL-E-5272 and MIL-S-3786

NIW ARTOS CS-9-AT 
AUTOMATIC MACHINE 
1. meawM any type ol wire, 
2. cutt off wire (a itnyth.
3. tfripi ans ar both ends. 
4« attaches teremait at both ends.
5. presides nahm Ist ether work

S-24M SI 
Socket with shallow 

bracket for flush 
mounting.

Omw Artel wocham t »ne» JO to 
OOO govp» wire, cvl length, from 2 in
to 45 ft.; tfr<p mwtefion Ms to ¡0'6 in.

WRITE FOR IULLETIH 111

P-24M-CCT 
Plug—with Cable 

clamp in top

COMPLETELY NEW —A real midget 
— genuine Grayhill quality. Conserva
tively rated to break one ampere at 115 
VAC, resistive circuit, and to carry 5 
amperes — life expectancy 100.000 cy
cles, Single deck, single pole, shorting 
or non-shorting, totally enclosed — pro
vided with 2 to 6 positions (stop standard 
on 2 to 5 positions) and 6 positions nor
mally supplied as continuous rotation. 
The Series 45 incorporates 60 indexing 
with a stop strength of 10 pound inches, 
and a rotational torque of approximately 
12 ounce inches.

Complete specifications and prices 
available on request.
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“ 'N. 6ineer*
Grayhill offers a full line of M
Rotary Tap Switches, Push
Button Switches, Test Clips, w' ll 
Binding Posts, and other T rt 
miniature electrical and elec- t X 
tronic components. Ask for U
current catalog “

» Sock*» c*””
y dX^’7,acÄ e 

A lews** ¿ Socke’ C°"^v 

IA «ou«»1** ' leakage ^^¿TlNG 

»\ CRtAS'NC . ket Con'*c” c,d

rtes’^ Ai* M ***_-—

>. 1«»» Co»«'0?. Sock«*
** Jon«‘ S*'«*' >

5/16-32

Graybill
Series

^01 HIGHEST ELECTRICAL
& MECHANICAL SUiccMCCt!



bmt-axial LEAD

Brief

Decimal point inserted automatically

BOOTHS 
3702-4-6

I.R.E 
SHOW

Riveting a confect, rotor end phenolic disc 
a stetor section.

Range:
Accuracy: ..........  
Resistance range: 
Frequency:

Specification
0.002 to 1.111 ppF 
±0.2%
1 to 1000 Mil
1 Kc

BMW 
Upright 
Mounting

transistor cir- 
instrumentation

SMTU 
Upright 
Mounting

SMT-AXIAL LEAD
Temperature:

KÔ3 —30°C to 4-65°C

CONDENSER COMPANY 
1616 N. Throop Street Chicago 22, Illinois 

Telephone: EVerglade 4-1300
CMFort! 15 Mw Sr Mew York A New Tor*

New Marconi Capacity Bridge enables difficult measurements such as 
temperature co-efficients, circuit strays and tube interelectrode capacities 
to be easily made. Capacitors already wired into circuits can be checked 
without removal by the three terminal "in situ" method.
Model 1342 uses the transformer ratio arm technique which permits 
measurement of small capacities at the end of long screened leads to 
be measured without loss of accuracy.

• Temperature-.
—30°C to 4-65’'

I _40°Cto+85°C

BMT and BMTU
ranges. Economically priced.

MINIATURE 
Electrolytic CAPACITORS
• Wide range of capacities and voltago*.
• Excellent low temperature characteristics.
• Stable, tow leakage, high temperature characteristics.
• Rugged, excellent under severest operating conditions.
• Nan-polarized types available for audio, cross-over, and 

other AC applications.
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guided missiles, 
cuitry, aircraft

(Continued from page 249)
To rivet the rotor, the contact, 

and the phenolic disc together, the 
operator first hangs the contact on 
the anvil guide pin, then adds the 
rotor which is temporarily held in 
the stator core by finger. The 
phenolic disc is then placed over 
the guide pin and the machine 
cycled. Holes are aligned by pivot
ing the contact.

Once rotor and contact are joined 
and located in the stator section, 
the assembly goes to a line of four 
setting machines where clips are 
riveted, one at a time, to the outer 
edge of the stator. At least one 
terminal clip, and usually more, is 
slightly longer than the others. The 
operator rivets it in place first us
ing it as a reference point. Then, 
feeding slips to the anvil with one 
hand and rotating the stator under 
the spindle with the other, she sets 
the remainder as indicated on the 
sample.

The series 100 switch is used in

—30° C to 4-105 C I

ing sleeves. _

and in band switching in ultra 
small electronic equipment.
Adiustable spring compensator on the anvil 
assembly reduces impact, alleviates breakage 
of ceramic parts. It provides needed control 
for clinch tightness

1342

Illinois 
BMTU 

pWLiTO-



NOW 
AVAILABLE 
FROM ESC

miniaturized 
filter series
Actual size x < 1%* 

(Mil. T-27 Type AF case)

ESC's new line of miniaturized low pass and high pass 
filters has an attenuation of less than 3 db at cutoff 
frequency (fco); greater than 40 db at and beyond 2.5 k fco 
(at and below 1/2.5 x fco for high pass filters). Insertion 
loss is less than 2 db. Temperature range: —20 C to +85"C. 
The units are hermetically sealed in a metal case and 
encapsulated in foamed resin. Meet all applicable Mil 
specifications.

.OW WS coon ko no texo 20x0
_______________ AF152 AH152 »1152
_______________ AF252 AH252 AJ252
AC30Z AD302 AF302 AH3O2 AJ302
AC502 AD502 AF502 XH502 AI502
AC752 AD752 AF752 AH752 AJ752
AC 103 AO 103 AF103 AH 103 AJ103
AC153 AD153 AF153 AH153_____
AC2O3 AD2O3 AF203 AH203____
AC403 AD403 AF403
AC753 AO753 AF753
AC 104 A0104 AF104
AC204 AD204________________________
AC304 MD4________________________

Cutoff Fniwacy 3db dm)
n.5kd 
<25 kd 
OAkri 
61 kd
GAM 
<10 kd 
<11 kd 
(20 kd 
<40 kd 
(75 kd

<200 kd 
OOOkd

HKH WS 
2001) 100) 2KQ 1XO 00011

ZJ152 ZH15?
11252 ZH252__________
21302 ZH3O2_____________ _
21502 ZH502 ZF5O2_______________
ZJ752 ZH752 ZF752
ZJ103 ZHI 03 ZF103 ZD103
ZJ153 ZH153 ZF153 ZD153 ZC153
ZJ203 ZH203 ZF203 ZD2O3 ZC2O3

ZH403 Z1X03 ZD4O3 ZC403
ZF753 ZD7S3 ZC753
ZF104 ZD104 ZC104
Z1204 ZD204 ZC204

_______________ ZF304 ZP304 ZC304

WRITE TODAY FOR COMPLETE TECHNICAL DATA 
exceptional employment opportunities for engineers experienced 

r~■■ .-i in computer components ..excellent profit-sharing plan.

Lh F“ JI 534 Betgtn Blvd., Palisades Park, N. J.
Distributed constant delay »«es • Lumped-constant delay lines •Variable delay networks • Continuously 
variable delay tines • Step delay lines • Video transformers • Filters of all types • Pulse* 
forming networks • Miniature plug-in encapsulated circuit assemblies • Magnetostrictive delay lines

Set You At The IRE Show-Booth «2915

RFI Measurements
(Continued from page 110)

of the need and inclination of the group doing the 
work. It is thus impractical to attempt to be complete 
in any general description of this sort. We shall 
describe in brief, several measurements which have 
found wide application and enumerate some refer
ences where additional information can be obtained.

In another NBS report (Ref. 10), Watt and Max
well describe an arrangement they have used, and 
which has become virtually standard, for obtaining 
cumulative probability distribution of the amplitudes 
of the envelope of atmospheric radio noise. The cumu
lative probability distribution of the amplitudes is 
defined as the percent of time that the amplitude of 
the waveform exceeds any selected threshold level. 
The procedure is then, as shown in Fig. 7, to allow 
the noise waveform m some relatively large interval. 
T, to turn on a gate only when it is higher than the 
preselected threshold. The gate, while it is on, admits 
the signal generator output to the counter input. The 
ratio of the counter reading, which records the num
ber of cycles during gate on intervals, to the number 
of cycles generated by the signal generator in the 
large interval T (= fT. where f is the frequency of 
the signal generator) is the cumulative probability 
corresponding to that threshold. The same publica
tion describes a method for measuring the distribu
tion of the pulse widths of the noise envelope wave
form above a given level, and the distribution of spac
ing between such pulses.

A recent paper by Clarke (Ref. 11) describes an
other laboratory setup for measuring some character
istics of atmospheric noise. The apparatus described 
will measure the functions listed in the last para
graph and also the rate of arrival of such pulses, the 
mean square, and the average value of the noise 
envelope. The NBS has, in recent years, developed a 
system for measuring three statistical moments of 
atmospheric noise in each of eight frequencies in the 
range of 13 KC to 20 MC and in a bandwidth of 200 
CPS (Ref. 13). This equipment, designated ARN-2, 
was employed during the International Geophysical 
Year at a number of locations throughout the world. 
The quantities measured are the rms value, the mean 
value, and the mean of the logarithm, of the noise 
envelope in the 200 cps band. In a recent paper 
(Ref. 13) Crichlow’, et al, show methods for graphi
cally converting these moments into probability distri
butions.

In work done recently at the University of Penn
sylvania (Ref. 12), measurements, similar to those 
made by Clarke, were made on corona noise utilizing 
methods developed locally. One particular matter of 
interest in both this work and the work of Clarke, is 
the use of a device for measuring mean square or root 

(Continued on page 254)

A REPRINT 
of fhu article can be obtained by writing on company letterhead lo 

The Editor
ELECTRONIC INDUSTRIES, Chestnut & 56th Sts , Phila. 39, Pa.
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W24
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PACIFIC DIVISION
SOUTH PASADENA, CAl 
MFD. IN CANADA
•V EDO (CANADA) LTD 
CORNWALL, ONT. 
WELLINGTON 2-6774

(XICUYIVE OPPICI 
AND PLANT

DEPT. 1-12
PELHAM, NEW YORK 

PELHAM «-5000 
TELETYPE PELHAM 3633

considerable latitude in impedance 
range. Write for ‘Bulletin XG 455.

See the complete line of Burnell 
components at ‘Booths 2909-2910 
IRE Exhibit, (Darch 20-23.

achievement in reducing develop
mental costs while increasing per
formance range-a feat accomplished 
by the designers of the new Burnell 
high selectivity, high attenuation. 
I kc crystal filter which possesses the 
following unique characteristics: 
Attenuation — 3 db bandwidth —

IXnow ye that we. the corporation 
of Burnell & Co., upon the recom
mendation of our customers in the 
electronics industry do hereby in
augurate the esteemed order of 
Shrinker Cum Laude.

Be it further known that, (with
out undue modesty), the Shrinker 
Cum Laude award has been made to 
Burnell for displaying the highest 
degree of shrinkmanship in the 
design and utilization of micromin
iature, subminiature and miniature 
toroids, filters and related networks.

Che Shrinker Cum Laude award 
has also been tendered for signal

ELECTRONIC INDUSTRIES • March 1961

Shape Eactor 60/6 — 4i:l
Input — 500 ohms
Output Impedance—500,000 ohms 
(Deets lDIL-C 3908 B vibration 
standards

Other Burnell crystal filters avail
able in frequencies up to 30mcs with

(Sx,
PIONEERS IN micromlnlaturliatlon OF TOROIDS, 

— FH TFRS AND RELATED NETWORKS



RFI Measurements ( Continued)

MAPICO ‘Average

COUNTERCATE

Fig 7 Diagram of a probability distribution measuring device

Flow Corporationcial units are also available,

254

AMPLITUDE 
selector

with suitable calibration, results in

signal 
GENERATOR

mean square values. Clarke describes an RMS detector 
which uses a thermistor element. The University of 
Pennsylvania tests utilized a Ballantine Model 320 
rms voltmeter which employs a collection of biased 
diodes to obtain the square law non-linearity. The 
latter device was connected to the i-f amplifier output 
of one of the RIFI meters described above.

It is of interest to note that this last arrangement,

First of all, Mapico provides a wide range 
of pure synthetic iron oxides. . unmatched 
for uniformity.. produced through the 
most precise automatic production controls 

in a plant with tremendous capacity. And 
Mapico iron oxides are made in three typically 
different particle shapes, each shape available 
in many accurately graded particle sizes 
The selection of the proper Mapico oxide 
assists you in controlling electronic 
characteristics and shrinkage

Model MNC-11 ). A block diagram of an autocorrela
tor is shown in Fig. 8. The measurement obtained in 
this manner is the average value of the product of the 

(Continued on page 256)

The quantity described above is a function of the 
center frequency of the filter. A complete Power 
Spectral Density curve is obtained by tuning the filter 
over the frequency range over which the noise is 
significant and recording the mean square output at a 
sufficient number of points. The curve so obtained 
can be shown to be the Fourier Transform of the 
autocorrelation function (Ref. 15), which is another 
useful measure for which apparatus has been devised 
in recent years. (Many research laboratories employ 
correlators constructed to suit local needs. Commer-

^MAPICO IRON OXIDES UNIT |

COLUMBIAN CARBON COMPANY 
380 Madison Ave., New York 17, N.Y.

WRITE FOR 
this useful, free, in
formative chart on 
MAPICO pure syn
thetic iron oxides for 
ferrites.

Power Spectral Density” meter. This quantity, which 
we shall define as the average power of the noise in a 
1 ohm resistor per unit of bandwidth, is much used 
in statistical studies (the quantity (E')2 introduced 
above is an average power spectral density). Such a 
meter can be conveniently calibrated, using an impulse 
source, and, in fact, the impulse device can be used 
for measurement by substitution. It will be noted 
from Table 2 that the RMS output of a RIFI meter 
(or any filter) to an impulse input is proportional to 

g* The RMS output of any wideband noise is also 
proportional to g ‘ For instance, if we measured 
gaussian random noise in such a meter by making the 
deflection to the noise input and the deflection to the 
calibrating impulse equal, then

WHY YOU 

SHOULD 

THIHK

IROH OXIDES 

FOR 

FERRITES!...

ELECTRONIC INDUSTRIES • Morel« 1951

WHEH YOU 

THIHK

y/B~pE' = S 
(EY -

Thus, the average power spectral density is deter
mined by the impulse strength and its repetition fre
quency, both of which are known, and is not de
pendent on the filter bandwidth. For accurate work, 
it will be necessary for the spectrum of the noise to 
be substantially constant over the bandwidth of the 
filter.

NOISE 
input



11 different «olidfluxe*. «older paite and flux

Wktn dtytndaiilitf rvmU*/

NUTS
Kkuh

E F. JOHNSON CO
5711 Northwest Highway Chicago 46, III.
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Solve soldering problem« Speed research and development. Ute 
the new ALPHA Solder and F lux R&D Kit Include* 16 type« of

flux-filled solder* and 3 foil solder* for preforms All in an ea*y- 
to-tart" wooden s*»e. Include* built-in guide ehart* Writs today!

New ALPHA Solder and Flux R&D Kit. For experimental 
work that can't be done with standard, tin-lead solders.

Ceramic- 
soldered 

for greater 
strength!

Olh.i ALPHA produets:
Cor« and Solid Wir« Soldo. • Fluir. • Solder Preform» • Hun Putii» Metals
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Set your frequency. these tough I _
Johnson “L” variables will hold „ ./BM
it — even undt r sek ere conditions I f
of shock and vibration! Designed Ki.
to prinide outstanding strength. I 
rigidity and upiriting stability | y K
—rotor bearings and stator sup
port rods are actually soldered 
directly to the heavy 3/16" thick steatite ceramic 
end frames Parts can’t break loose ... capacity can’t 
fluctuate'

Specially designed split-sleeve tension bearing and 
silver-plated beryllium copper contact provide con
stant torque and xmooth capacity variation. Plating 
is heavy nickel—plate spacing .020', .060* and .080* 
spacing as well as special platings, shaft lengths and 
terminal locations in production quantities.

Parts can’t break loose... 
capacity can't fluctuate!

A complete variable 
capacitor line ... from 
tiny sub-miniatures to 
large heavy duty types!
From tha tiny Type "IT tub-miniature, 
which require* lei* than 0.2 iq. in for 
cha**i* or panel mounting—to the 
rugged heavy-duty "C" ond “D" type* 
. . . tne Johnton variable capacitor 
line it designed for more capacity in 
left space—offers you one of the 
widest standard capacitor tine* in the 
industry I For detailed specifications 
on oil Johnson variable capacitors, 
write for your free copy of our newest 
components catalog, described below,

W. uteda, Im cur new«! «-«c-ivt U Wl
compoMult caraloe—tcmpl.i. »«ciRcat-a-t. Ly «0» 
ens>M«rinc prints anil currant pric«* on
• CAPACITORS * TUBE SOCKETS - CONNECTORS * PILOT LIGHTS 
■ INSULATORS » KNOBS, DIALS • INDUCTORS • HARDWARE

DELIVERED 
FROM 
STOCK

h L-As f Irr, CM 
2343 S«Vr««ii Ave

ia Cktcaca, lili 
ALPHALOT Car*, 
me S Lunk.rSl

Molded
Nylon

• FASTEN and INSULATE 

CADtlA/C WITHOUT BUSHINGS 

vUHLIlV • CORROSION RESISTANT

• NONMAGNETIC

• HIGH DIELECTRIC STRENGTH

Round, flat, and fillister 
bead screws... slotted headier 
set screws. Hex and slotted 
cap nuts. Thread sizes 
2-56 to ¥«-20.
Soe Us of Booth 4003 
I.R.E. Show—New York

THESE RUGGED JOHNSON 
VARIABLES WITHSTAND TERRIFIC

See this and other Alpha new ideas at 
the 1961 IRE Show—BOOTH 4328



x(t)
MULTIPLIER AVERAGER

RF! Measurements

Fig 8: Simplified block diagram of an autocorrelator for RFI investigations.

same function
By making the delay time,

can be expected tofield survey instruments,

TERMINALS

UNIVERSAL & DC 29-500 MOTOR to 14 H.P.

JACKS

FRICTION 
CONTACTS

Sood for Multi-Swage or 

Bead Chain Driva Calalogtl

DELAY 
LINE 

DELAYi

CONTACT 
HNS

input time function, 
delayed by a time, ?

x(t), and the some instruments, more than one measure of the noise 
is provided and these often provide a basis for dis
tinguishing between classes of noise. To a large 
extent, measurements using such instruments are 
made to compare the strengths of similar sources of 
radio noise, and to a lesser extent, to determine the 
relative interference effect of different radio noises. 
In many cases, however, such instruments do not pro
vide adequate data for establishing the loss of in
formation in a communication system. More detailed 
study of the noise, using specially’ devised equipment, 
is required. We have described, although briefly, sev
eral such measuring systems.

The field of radio noise measurement has, quite 
obviously, not reached its limit. The area of labora
tory and analytical methods of handling radio noise 
has only recently begun to receive much attention and 
can be expected to flourish in the future. The area of

develop further. While most instruments in the latter 
category are vacuum tube operated today, a number 
of groups are at work redesigning them with semi
conductor devices. Furthermore, as the communica
tion frequencies are extended, RIFI meters covering 

(Continued on page 258)

201 Mouatoia Grove St., Bridgeport, Corr. 
Circle 153 on Inquiry Card

So fine a motor, all mating sur
faces are machined-not die-cut 
—for closest possible tolerance1 
Assures uniformity of air gap for 
minimum cogging, uniform out
put. Foi communications, hospital, 
dental, metering and hydraulic 
pump equipment, computers and 
other applications.
Write today for complete details!

equal to zero, the instrument will measure the mean 
square value of the function, t is varied from zero up 
to a value sufficiently high so that $(r) is zero, or 
becomes repetitive. For processes which are pure 
random functions of time, <p(x) ultimately becomes 
zero. If there is a periodic component in x(t), then 
tp(v) ultimately becomes periodic. This technique is, 
in fact, used to find hidden periodicities in otherwise 
random phenomena. It may be well to point out that 
the periodicity is observed in the autocorrelation func
tion by making the delay time, t, very large. Alter
natively, a periodicity can be found using the Power 
Spectral Density technique by making the filter band
width extremely small.

Division* @ Electric Motor Corp. @ Cyclohm Motor Coip..<LS) Loyd Scrum Co.

HOWARD INDUSTRIES. INC. ■ 1730 Stile St. ■ Racine, Wlscmsln
Circle 152 on Inquiry Card 
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DIAM: 3-5/18' LENGTH; 4-11/16" to 
5-19/32”
H.P. Continuous:

Seri«*—1/6 • 10,000 IIP«
Shunt or Compound—1/12

Intermittent:
Serin—1/4 9 10,000 RPM
Shunt or Cemoound—J '6

SPEED:
No Loud: Sene»—15,000 RPM 
Shunt oi Compound—I’.OOQ RPM 
Full Lood: Serie»—3,000 to

10,000 RPM
Shunt or Compou-d—1.00C to 

10.000 RPM
VOLTAGES

Sarin—6 to 250V AC/DC
Shunt or Compound—6 to 230V DC

Conclusions
We have described, in some detail, the background 

and present status of the field survey type of radio 
noise measuring instrument. We have seen that these 
devices are designed for the measurement of all kinds 
of noise either in terms of some comparison standards, 
for example, an impulse source, or in terms of a 
standard circuit, such as the quasi-peak circuit. In

also PRINTED CIRCUIT 
MINIATURE PARTS

Contact pins, terminals, jacks or 
any small tubular parts. Maximum 

diameter x 1*4" length.
Send sketch for quotations.

MACHINED MKB

SURFACES!
1■ HR 1% Uttimate1fill! A II || in Umversal Motor 
Illi W Uli 11 Quality - at Lowest I ■ U 11 011U Cost Available!

BEAD CHAIN DRIVES
low-speed positive drives or motion transfer 

... at far less cost!

the Read chain mfg. co

with

BEAD CHAIN
Multi-Swage Parts



A three year test proves that our

tubes haveultra long life NIXIE

ever made

100 times longer life than any 

other electronic readout.

Consider this, then add the factors 

of lowest cost, smallest size, lightest 

weight, lowest power, most readable, 

and we feel you will agree NIXIE 

tubes are, beyond the shadow of a 

doubt, the finest in-line readouts

Plainfield, Neu» /erjev 
See us at I.R.E. Show Booths <211-13-15
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RFI Measurements (Concluded)

and

Burrill,

Report No.
4-38.

9. Watt, Coon,

9-59.of Electrical Engineering, July 1959,

'Random Processe;and Battin,

Please rush FREE literature coj

□ Coaxial Cables

□ Have Rep Call□ For Info Only
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15. Laning, J. H. 
Automatic Control, 
132-133.

1. Burrill. C M . ' 
for Measuring Kadi, 
1941.

Electrical Engineering, 15 October 1954,
8 "Invtstigation of the Measurement of Noise,” Progress Re 

port No. 39, University of Pennsylvania Moore School of Elec
trical Engineering, 15 October 1955.

McGraw Hill Book Company, 1956,

CUSTOM 
CABLE 
ASSEMBLIES

fi. CCIR. Documents of the Eighth Pie1 ary Assembly. Warsaw 
1956, International Telecommunications Union, Geneva 1957.

7 ‘ Investigations of the Measurement of Noise,” Progress

13 Crlchlow, W. Q., Noise Investigation at VLF by the 
National Bureau of Standards,” Proc. IRE, IS, June 1957, pp. 
778-782.

14. Crichlow, W. Q., Roubique, C. J., Spaulding, A. D., Beery, 
W. M , "Determination of the Amplitude Probability Distribu
tion ot Atmospheric Noise from Statistical Moments.” Jour, of 
Research of the NBS, D. Radio Propagation. 64D, No. 1. Janu
ary-February 1960, p 49.

formance in Terms of Listening Experience," Proc IRE SO 
pp. 473-478, October 1942.

5. Methods of Measuring Radio Noise. Edison Electric Insti-

Barhydt. C. R.. “The Radio-Noise Meter and Its Applica
to the Measurement of Radio Interference," GE Rriieic. 
36, 4 pp. 201-205, April 1933.
Aggers, C. V . Foster. D. E. Young. C. S., "Instruments 
Methods of Measuring Radio Noise,-' Trans. AIEE Vol, 59, 

178-192, March 1940.

'tIm/s WIRE & CABLE DIVISION 
TH^WTERNATIONAL SILVER COMPANY

È WALONOFORO. CONNECT1CUT..U. SA..

tute. Publication No <19, NEMA Publication No 
Engineering Bulletin No. 32, February 1940.

CLOSED CIRCUIT TV' gets a boost with the develop
ment of high voltage amplifiers capable of serving 
thousands of outlets at maintenance costs that are 
about 50% less than previous techniques. The new 
distribution equipment, which reduces the number 
of amplifier positions by a ratio of about 14 to 1 was 
initially developed by International Telemeter Com
pany. Production models, developed and designed by 
Jerrold Electronics, are being installed as part of 
ITC’s telemeter wired system in West Toronto, Can
ada.

the new regions will be developed. It should be noted 
that instruments below 15 KC and above 1000 mc 
have been introduced commercially only recently.

Finally, the establishment of universal standards of 
noise measurement, which will be generally acceptable, 
and which suggest the resulting severity of inter
ference (note that the quasi-peak circuits originally 
specified were based on tests with early quality audio 
broadcasting and the applicability to high fidelity 
audio broadcasting, television broadcasting, etc, is 
not known), is still a goal to be achieved.

Times wide experience 
in developing RF 
cables, as well as 
standard DC and low 
frequency AC 
control cables will 
benefit you. Our 
custom engineering 
service has 
designed cable assem
blies—for the most 
critical applications — 
using many com
binations of wire 
constructions. 
Let us quote 
on cable assemblies 
to meet your 
specific 
requirements.

□ Data Transmission Cables
□ Multi Conductors & Hook up Wire
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DC TO SINE WAVE Model KB (stock itemi

Size and Weight:

TO DC Model 591 HC

Circle 156 on Inquiry Card Output Power

Regulation

DC TO SQUARE WAVE Model 591ACB

FAST!

'¿ERICK MANUFACTURING

Circle 158 on Inquiry CardCircle 157 on Inquiry Card
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2í/2"x4"x21/2" 
high; 26 oz.

Input Voltage . . . 
Output Voltage Range

more than

24-30 VDC 
from 6 VDC 

to 3500 VDC
60 watts (max.) 

regulated 
10% for 6 V line 

variations;
±1.5% for 50% load 

variations
Ripple...................................0.3% RMS
Size and Weight . 3* OD x 3V high;

22 oz

W H.QQQQQ
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small, lightweight, and 
regulated ... designed to 
meet MILE-52728 
100% tested for reliability 
Sine wave, square wave or 
DC outputs
Quick delivery on units below

Input Voltage .... 24-30 VDC 
Output Voltage Range . 1.0 to 3500 

VRMS, square wave, 400 
cps (other frequencies 

available)
Output Power........................50 V. A.

Regulation . Frequency and Voltage: 
±1.0% for 6 V line 

variations; ±1.0% for 
50% load variations

Size and Weight . . 3" OD x 3' high; 
19 oz

Input Voltage: . . . . 24-30 VDC 
Output Voltage: . . . . 115 VRMS 
Output Frequency: . . . 400 cps 

(other frequencies available) 
Output Power ... 50 volt-amps 
Frequency Regulation: 0.3% for 6 V 

line variations
Harmonic Distortion (Total): 2% at 

specified load (4% max.)

FREE NEW 
Bulletin 
and Testing 
Samples.

Manufscturers of Quality Pressure-Sensitive Industrial Tape Products, Self-Bonding 
Nameplates, Automatic Machines for Dispensing Labels, Nameplates. Masks and Tape 

EST. 1914

“"WIRE 
MARKERS

Lugs e Clips • Terminals
Wire Forms from Stock 

Send for your copy of Ihe now 
Zierick catalog No. 22 TODAY!

1000 
types

STANDARD 
ELECTRICAL 

PARTS delivered
Constant frequency, voltage and output as battery 
discharges. Units withstand short circuit, reversed 
polarity and input voltage transients of 60 volts. 
Load power factors as low as 0.2 (lead or lag) 
may be applied.
Literature with performance curves sent on request. 
Literature includes “easy to order’’ information— 
no need to write complicated specifications.

Arnold
SOLID STATE
POWER
SUPPLIES

4 MARKER SIZES - 6 MATERIALS 
3000 STOCK ITEMS

350 Dittributer« fer feit, loeol Sorvie«

... TO TOUR FINGER from Card to wire. 
No troublesome tabs to remove . . . 
no chance to drop or lose Brady 
Markers.
... TO THE WIRE—any size wire up to 
%" diameter — permanently . . . 
stay stuck in temperatures to 300*F. 
116* or %’ Markers available from 
distributor stocks in 200 major cities.

ARNOLD MAGNETICS CORP.
6050 W. Jefferson Blvd., Los Angeles 16, Calif. 

VErmont 7-5313



MEDICAL ULTRASONICS

A new instrument, Ultrasonoscope by General Precision

(Continued from page 107)

WIPER SET

VA0BON FILM
.SINGLE WIPER

Failure Probability Ratio of Film Pots vs. Wire-Wound

250 X 2000 4 X 10‘

Circle 159 on Inquiry Card260

irme« 
DIMENSION 3)

RESISTANCE WIRE 
FILAMENT SPIRALLY

L • tflOO (NUMBER 
or ’u»nsi

visualize soft tissues of the eye Pix shows (L to R) comparisons 
Gross, X-ray, and ultrasonic appearance of a piece of wood 'arrow) 
the eve
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SOUMTATE POWER INVERTERS, 
wet 260,000 loosed operational hrart- 
wltage-fegiilataL fre^mey^eeulrolM, 
for mietile, telemeter, ground endort, 
135*0 alkilieon unite available now-

Conclusion: Film pots are at least 4 x 10° times 
inherently more reliable than wire-wound pots.

eter is carried by the single hair-like wire which is 
spirally wound about an insulated core; the single 
wiper in travelling along the length of the winding 
makes contact successively to each turn in a make- 
before-break action. From the point of view of relia
bility, wire-wound potentiometers can be likened to 
the single wiper, series contact situation analyzed, 
above. The current in the carbon film of potentiom
eter is carried by the er tire film, offering virtually 
an infinite number of paths to the multiple wipers. 
The reliability of film potentiometers can be analyzed 
similarly to the multiple wiper, multiple path situation.

.¿gf.(APPWOX)»MO 

(THEORETICALLY 
INFINITE)

IMTERELECTRONICS CORP.
24)2 Er. ewMMne, N. Y. St, H. Y.

Irweroleclrenle» ah-nliten thyratron-like goi- 
ing «lament* and cubic-grain toroidal magnetic 
component» convert DC to any desired number 
of AC or DC outputs from 1 to 10,000 watt».

Ultra-reliable in operation (over 260,000 
lagged hour»), no moving part*, unharmed by 
shorting output or reversing input polarity, 
High conversion efficiency (to 92%, including 
voltage regulation by Interelectronics patented 
retell high-efficiency magnetic amplifier dr* 
cuitiy I

tight weight (to 6 wutis/oz.), compact (to 
6 watts/cu. in.), low ripple (to 0.01 mv. p-p), 
excellent voltage regulation (to 0.1%), predse 
frequency control (to 0.2% with Inlerelectroniet 
extreme environment magnetostrictive stand
ard* ar Io 0.0001% with fork er piezoelectric 
standard* I

Complies with Mil specs for shock (100G 
11 mhe) acceleration (100G 15 min.), vibro- 
imn (100G 5 Ie 5,000 cps.), temperature (to 
150 degree* C), RF noiie (1-26600)

AC single and polyphase vn<n supply sins 
waveform output (to 2% harmonics), will 
deliver up la ten times rated line current into 
a shot) circuit ar actuate MIL type magnetic 
circuit breakers or fuses, will start gyro* and 
motors with «farting current surges up to ten 
times normal operating line current,

Now in use in major missiles, powering 
telemeter transmitten, radar beacons, elec
tronic equipment. Single and polyphase units 
now power airborne and marine missile gyre*, 
synchros, Mrvot, magnetic amplifiers.

Interelectranics—first and most experienced 
in the solid-slate power supply field produces 
it* own alf-silicon solid-itate gating element«, 
all high fluv density magnetic component», 
high temperature ultra-reliable film capadlon 
and components, has complete facilities and 
know hew—ha* designed and delivered mere 
working KVA than any other firm!

For remplele engineering data. write Inter* 
electronic* today, ar call LUdlow 4-6200 in 
New York.
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E. Willard Gentz- appointed 
ager, Central Office Equipment

Ed*on D. Strong—appointed Senior 
Applications Engineer, Advanced De
vices Laboratory, Airtron, Div., Lit
ton Industries, Morris Plains, N. J.

John P. Jacobic—appointed Quality 
Control Manager, ESC Electronics 
Corp., Palisades Park, N. J.

Elec
Mass.

Man
Mfg.

Systems Operations, Sylvania 
trie Products, Inc , Needham,

SPRAGUE ELECTRIC COMPANY 
211 Montell Street Norrti Adami, Mail.

J. C. Pitts-—promoted to Chief 
Project Engineer, D. A. Spencer— 
promoted to Engineering Staff As
sistant, P. J. Sprouse—promoted to 
Chief Test Engineer; at Bendix Corp. 
Mishawaka Div., Mishawaka, Ind.

Harrj Turkington—named Director 
of Engineering; Hal Moore — ad-

Chief Meter Engineer

Donald Christiansen—named to the 
new post of Manager of Publications, 
CBS Electronics Div., of Columbia 
Broadcasting System, Inc., Danvers, 
Mass.

Stewart Pfannstiehl—elected Vice 
President, Marketing, Oak Mfg. Co., 
Crystal Lake. Ill.

Ernest D. Hama — appointed As
sistant Manager, Contract Adminis
tration, Remington Rand Univac 
Military Dept., St. Paul, Minn.

Jack W. McCarthj—appointed Vice 
President in Charge of Manufactur
ing, Electronic Transistors Corp., 
North Bergen, N. J.

Edward !.. Fitzgerald — appointed 
Computer Marketing Manager, Data

ITT Kellogg, Div. of International 
Telephone & Telegraph Corp., Chi
cago, Ill.

of the Meter and Controls Div., 
Hickok Electrical Engineering 
Cleveland, Ohio.

(Continued on page 265)

Beckman Hellpot

Now available from Hclipot 
at the lowest price in history! 
Model 70 with Teflon leads, $4-95 
and down; Model 71 with pins, 
S5.45 and down.

Taki your pick: Model 70 with 
leads...Model 71 with pins. 
They’ll solve your trimming and 
space problems and see you 
through adverse environmental 
conditions, too!

They should. They’re the best 
pair of square trims on today’s 
market, .at this or any price!

The reasons?
Elementary., they offer spe

cial features (such as Teflon 
lends on the 70) as standard! And 
both standard models incorporate 
a unique slip clutch stop that 
positively prevents the wiper 
from going off the end of the coil 
and into dead space. (Continuous 
units are available as special.)

The specs tell the story! Stand 
nrd resistance ranges of 1° to 
50,000 ohms resolution from 
1.01% at 10 ohms to 0.083% at 50K 
ohms . 1 watt power input at 
50 C derating to zero at 150*C!

And all this performance is 
packed into a 1/2” square all
metal housing that’s sealed 
against humidity.

Your local Helipot representa
tive carries these pots in stock 
for immediate delivery. Call him.

< harles S. Hazard—joins Ameri
can Machine & Foundry Co., New 
York, N. Y., in the newly created 
position of Manufacturing Specialist.
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Arthur D. Coleman—joins Interna
tion Resistance Co., Phila., Pa., as 
Senior Quality Assurance Engineer.

1/r SQUARE 

trimming

Robert T. Cahill—appointed Man
ager of Sales Service for the Tech
nical Products Div., Corning Glass 
Works, Corning, N. Y.

This versatile instrument is a 
highly sensitive interference lo
cator—with the widest frequency 
range of any standard available 
unit! Model 500 tunes across the 
entire standard and FM broad
cast, shortwave, and VHF-TV 
spectrums from 550 kc. to 220 
mc. in 6 bands.

It's a compact, portable, rug
ged, versatile instrument-engi
neered and designed for most 
efficient operation in practical 
field use. It features a transistor
ized power supply, meter indi
cations proportional to carrier 
strength as well as sensitivity of 
5 microvolts minimum for 5% 
meter deflection over entire tun
ing range.

For full details, send for bro
chure IL-106.

POTS : MOTORS : METERS
Helipot Division of
Becknain liutiumerdt. Inr
Fullerton, California

C 1961 »J.I. 61102

MODEL 500 
INTERFERENCE LOCATOR

SPRAGUE
THI MARK Ot Rf LIABILITY





Clevite type 2N1761 (see chart). These are relatively

FIG 2

The transistors that help meet these requirements are

Utilizing servo feedback techniques, this new inte
grated sound reproducing unit treats the amplifiers loud 
speaker and enclosure as one electromechanical-acoustic 
network. The frequency requirements of this feedback 
system would have required prohibitively expensive out
put transformers had tubes been used. Inherent proper
ties of power transistors that makes them suitable for 
output transformerless design made a reality of what was 
formerly considered an uneconomical but ideal acoustic 
theory.

The degree of success in this design is clearly shown by 
the curves that compare the pressure response of this 
system with a high quality, low efficiency speaker driven 
by a quality tube amplifier. The total technical specifica
tions of this achievement are too detailed to be presented 
here. Crosby Telectronics of Syossett, Long Island, New

new, fully specified at high temperatures to allow stable, 
predictable operation in DC coupled circuits. Figure 1 
shows leakage current versus temperature for various 
common emitter operating conditions. The Clevite 
Spacesaver transistor exhibits low phase shift at high 
audio frequencies, allowing its use in systems having 
large amounts of negative feedback. Frequency response 
of the 2N1761 versus collector current is shown in 
figure 2.

A pair easily provides 10 watts output at 20 Kc with 
low distortion. Designers of high fidelity amplifiers, 
series regulated power supplies, DC to DC converters, 
servo motors and computer equipment requiring fast 
switching at high current will find the Clevite Spacesaver 
series of interest. Send for Bulletin TB226-2.

York, has become exclusive 
sales and manufacturing agent 
for this system. This firm can 
supply all details.

Key elements in this design 
were power transistors incor
porating precise electrical 
characteristics and extreme 
reliability. These were found 
in the Clevite 2N1761 units.

The three transistor ampli
fiers used to cover the entire 
audio spectrum must meet 
stringent requirements as to 
gain, stability, frequency re
sponse and power output.

LEAKAGE CURRENT vs TEMPERATURE

speaker-amplifier system 
sets high standards 

in fidelity
4 significant new design advance by Intergrand 
uses a unique servo-feedback between speaker and 
amplifier. Result: an amazing reduction in acous
tic distortion.
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Industry
News

(Continued from page 262)

Irving Silberg appointed General 
Sales Manager, Kay Electric Co., 
Pine Brook, N. J.

Richard A. Stonesifer appointed 
Product Sales Manager, Special Tube 
Operations, Sylvania Electronic 
Tubes, Div. of Sylvania Electric Prod- 

, ucts Inc., Mountain View, Calif.

Ted Westfall appointed Area Gen
eral Manager-Latin America and Vice 
President, ITT, N. Y.

Stanley W. Cochran appointed Div
ision Vice President and General 
Manager, Surface Communications 
Div. and Irving K. Kessler appointed 
Division Vice President and General 
Manager, Airborne Systems Div., 
both in RCA Defense Electronic Prod
ucts, N. Y., N. Y.

P. P. Hoppe—appointed General 
Engineering Manager, and C. D. 
Stephenson, Advanced Project En
gineering Manager, of the Amphenol 
Connector Div., Amphenol-Borg Elec
tronics Corp., Broadview, Illinois.

Charles Camillo—named Div. Vice 
President, Engineering of Amphenol- 
Borg Electronics Corp., Danbury, 
Connecticut.

Roy H. Olson—joins Hughes Air
craft Co.’s Communications Div. as 
Director of Engineering Laboratories, 
Culver City, California.

Jack Glaser and John B. Coontz 
named to new positions in the Com
putet Labs at Hughes Aircraft Co.’s 
Ground Systems Group. Glaser ap
pointed Manager, Anny Missile Mon
itor Air Defense Command Post Proj
ect Dept, and Coontz named Senior 
Staff Engineer in the Computer Lab’s 
Field Service nnd Support Dept.

David R. Heebner — Manager of 
Hughes Aircraft Co.’s Undersea War
fare Dept., appointed to serve on a 
National Research Council Panel, 
sponsored by the National Academy 
of Sciences, Washington, D. C.

H. Kenneth Payne — promoted to 
newly created position of Vice Presi
dent, Operations will correlate func- 

, tions of Engineering, Manufacturing, 
Quality Control, and Marketing; Don
ald L. Welborn—promoted from Di
rector to Vice President, Manufactur
ing; James Q. Kohler—promoted from 

f Director to Vice President, Purchas
ing; Max Keith, Director of Account
ing—elected Treasurer of the com
pany; Wilcox Electric Co., Inc., Kan
sas City, Missouri.

(Continued on page 271)
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Tele-Tech’s 

ELECTRONIC 
OPERATIONS

The System Engineering Section of ELECTRONIC INDUSTRIES ■ MARCH 19*1

SYSTEMS—WISE...
b A solar optical communications system (SOCOM) has 

’ been successfully tested by Electro-Optical Systems, Inc.
Test was to establish feasibility and to check prototype 
equipment for a space communications system. Com
munications were carried out over simulated distances 
as great as 10 million miles.

9 By 1961. a complete facsimile of a newspaper may be 
transmitted from the U. S. to Paris within 6 minutes, 
says E. T. Clare, of Cohu Electronics, Inc. A satellite 
communications system would be used—he predicted the 
systems would be a reality within a matter of months.

► New color TV system, designed by Dr. W. L. Hughes 
at Iowa State Univ, claims advantages in simplicity. TV 
stations could record color TV more economically and 
would need less complicated and more compact equipment. 
Three years ago Dr. Hughes demonstrated methods for 
recording color TV signals on ordinary black-and-white 
film. New system shows promise for point-to-point color 
TV.

* A new process has been developed for joining copper 
to copper and certain alloys to copper. A special coating 
on the metal surface diffuses into the parts to be joined 
und, under proper conditions, produce* a bond without an 
interface. Joints retain the high electrical and thermal 
conductivity of copper. Chase Brass & Copper Co., Water
bury, Conn., developed rhe proce«-.

> Thermal problems in the Saturn, Skybolt, and Nike 
Zeus programs will be studied with a new thermal analog 
computer being built for Douglas by Computer Engineer
ing Assoc., Pasadena. Both re-entry problems and pay- 
loads-in-space problems will be studied.

VISUAL SIMULATOR
Visual simulator is for space flight training, Theater 'lower right) 
houses mock up Directional screens, which receive images from sepa
rate projectors are tn the view field of each space vehicle window. 
Image generation studios supply high-resolution TV pictures to the 
pro lectors.

RADAR
SHADOW

Tracking radar an
tenna creates "bat ■
like” shadow on co* K
ering during night ■
operations at CE’s ■ ,
Defense Systems test ■
facility at Hancock 
Field, Syracuse NY ,
Radar is part of AF’s ■■ 
Atlas radio-command 
guidance system. Im

b BMEWS operational readiness is being evaluated by a 
Digital Data Processor developed by RCA and Auerhach 
Electronica Corp. The Processor controls the insertion 
of realistic patterns of radio frequency into BMEWS to 
simulate radar echoes in a sequence of events involving 
detection of an object in space. It then evaluates the 
operability of BMEWS based on its reaction to these 
simulated radar signals.

k “Old-fashioned communications systems prevent key 
executives in large complex organizations from speeding 
up decision-making,” says Dr. John Manglesdorf, Lock
heed Missiles Space Div., Sunnyvale, Calif. Paperwork 
should be eliminated entirely and information fed into 
a Computer “Central” Memory System on a continuing 
basis. Appropriate data could be “dialed out” of the 
computer in this vast pool of knowledge, without dis
turbing the originator. A direct, immediate flow of in
formation between key people with no time lag between 
request and delivery of data is vital.

b Completely automated coal-fired steam electrir power 
plant presently being engineered, constructed and auto
mated for the Carolina Power and Light Company, Golds- 
horo. N. C., will be ready for operation early in 1962. 
Power plant’s capacity will be 250 megw. Daystrom’s 
SPARC (steam, power, automation, results, computer) 
-ystem will start up and shut down the plant with analog 
sub-loop controls a1 99.9% guaranteed reliability of in
formation and 99% availability during any six month 
period.

b The instrumentation and process-control equipment 
manufacturers are looking for 1961 to be a good year. 
Potential users—utilities, metals production and process
ing, chemicals and food processing, etc.—are beginning 
to buy. For example: an automatic control system for 
ice cream production has been installed in Boston, and 
the meat packing industry is studying the possibilities 
of computer control systems.
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SWITCHER

BURS’
GENERATOR

TA3B 
amplifier

If the same switcher is used for Color and B&W operations 
various problems of handling the color burst arise. 

Should burst be added before switching? 
Should burst be added after switching? 

Are modifications needed?

Controlling Burst in

WO general methods are used to add color cameras 
to black & white (B&W) cameras in TV opera

tions. One method is to install the color camera con
trols in a separate control room which has its own 
switcher. Color productions then become a separate 
function not directly associated with the B&W opera
tions.

The other method is to add one or more color camera 
chains to the same switcher as that used for the B & W 
cameras. But problems arise with this method, and 
we will discuss them here.

Functions
The color burst has two important functions, aside 

from providing a reference phase for demodulation of 
the chroma information. One burst function is to 
disable the “kill” circuit which turns off the chroma 
channel when the receiver is used for B&W’ recep
tion. This stops noise from passing through the 
chroma channel and appearing on the screen in color. 
The “kill” circuit is disabled when a burst of suf
ficient amplitude appears on the incoming signal, thus 
allowing the chroma channel to operate.

The amplitude of the burst signal, in a receiver

Fig 1 System used to add an in-phase bunt on the 8&W channel 
whenever a color camera is punched into one channel of the switcher 
and a E&W camera on the other.

Hta-3B 0irrmeuTo«4

3 5« BURST
CAI^E0 flac

with automatic chroma gain, controls the gain of the 
chroma channel in an inverse ratio, i.e., when burst 
is low gain is increased.

It is desirable, therefore, that a full burst be trans
mitted on color signals, even if color and B&W pic
tures are mixed. Also, receivers tend to luse color 
sync on low amplitude burst if the color AFC circuits 
are on the “ragged’’ edge due to slight maladjustment 
or aging.

When B & W and color cameras are 
switching operation the burst has to be 
the color video is lowered to permit the 

S witching 
mixed m a 
reduced. As 
B&W video

to come in, the burst is lowered also. Switching situ
ations where this occurs are:

1.

2.
3.

Dissolving from B & W camera to color camera 
and vice versa.
Super-imposing B & W and color cameras.
Fading color camera to black and vice versa.

For example a color title slide may be superimposed 
over a B & W live camera.

A solution to this problem is to add the burst after 
the switching operations have taken place. However, 
this poses two problems when dealing with color. 
First, it is desirable to have burst present on the 
color signal before it is switched in order to drive 
monitors. Second, it is difficult to maintain accurate 
phase relationships between the color signal and the 
burst if the burst is added later.

A better solution is to have burst added temporarily 
to the B&W cameras as they are punched into the 
switcher. With this method burst can be left on the 
color signals for monitor operations and the phase 
problem is not important because the added burst is 
never the main burst in the resultant signal and 
minor phase drifting is not important.

To do this, it is desirable that whenever a color 
camera is punched into one channel of the switcher 
and a B & W camera (or black) is on the other chan-

ELECTRONIC INDUSTRIES ■ March 1961
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By E. W. LAMBOURNE
Chief Engineer 
Columbia Picture!
130 Social Hall Avenue 
Salt Lake City 11, Utah
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Color-B&W TV SWITCH
CONSOLE

OIST AMP

BURST IN

nel, an in-phase color burst must be added to the 
B&W channel as dissolve action starts. The new 
burst will always be adding just enough to make up 
for the loss in the color camera burst as the dissolve 
action proceeds.
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Fig. 2. Shows the connections for controlling burst insertion in the 
TA-3B Distribution Amplifiers.

Relay Switcher
Fig. 1 shows a method of doing this with an RCA 

TS-20A relay switcher. Two TA-3B distribution am
plifiers are inserted into the output channels of the

Fig 3. Shows a Burst 
Generator of the type 
used at KCPX for

with very little at
tention required, and 
«cry satisfactory re
sults.

A REPRINT 
of this article can be obtained by 
writing cn company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts., Phila. 39, Pa.



Controlling Burst (Concluded)

switcher. The amplifiers have burst added at the nor
mal sync input connection. This burst is turned on 
and off with the TA-3B sync relay. The sync relay is 
controlled by relay contacts in the switcher so that 
the burst is turned on when the proper events are 
punched into the switcher.

When a color camera is entered into the white chan
nel and a B & W camera into the black channel, the 
relay in the black channel TA-3B amplifier will add 
a burst to the B & W camera video as soon as dissolve 
action starts and the limit switches are released.

Interconnections for accomplishing this in the TS- 
20A switcher are shown in Fig. 2. It is necessary to 
add two relays to the switcher. Cameras 6 and 7 in 
the figure are color cameras, all others (not shown) 
are B & W.

J10

BURST IN 
IV P-P

TO VIA 
PIN-3

820

¡2.7 MEG

.01

BURST 
PHASE

R49 
1000

Fig 4 tt a schematic 
showing the modifi 
cations which were 
made on the TA-3B 
amplifiers to accom 
inodate the burst at 
the sync input

R48 
100

r

Operation
Relay “A” is energized when camera 6 is punched 

up in the white channel. This in turn applies -1-24 
volts through relay “B” and “A” contacts, and through 
the white channel limit switch to the burst-adding 
relay in the black channel distribution amplifier. If a 
B&W camera (or no camera) is punched up in the 
black channel, a burst will be added to the signal, and 
will remain until the white channel “off” limit switch 
opens the circuit and removes the connection. This 
would, of course, happen if a dissolve were taking 
place from the color camera into the B & W camera.

If color cameras are punched up in both channels 
no burst can be added because of the connections on 
relays “A” and “B”. No burst will be added unless 
a color camera is punched up in one of the channels 
because neither relay would be activated.

The 1N34A diodes prevent interaction in the 
switcher between the two camera inputs.

If the color camera is up full and it is desired to 
dissolve to the B & W camera, the burst added to the 
black channel distribution amplifier will be added in 
the correct proportion to the burst of the color camera. 
As the dissolve action is completed and the B & W 
camera comes up full, the burst is removed due to the 
action of the white camera “off” limit switch.

Modifications were made on
Modifications

the TA-3B amplifiers
to accommodate the burst at the sync input. These 
were centered about the sync amplifier (Fig. 4). The 
cathode was bypassed and the isolation resistor re
duced in value to increase the gain. A small trimmer 
was added to allow small burst phase adjustments. 
This circuit will produce % volt of burst on a non
composite input signal of % volt when one volt of 
burst is present at the input jack J-3.

Circuit Functions
In Fig. 3 the first two stages constitute a phase 

shifter similar to that used in the RCA TX-1C color- 
plexer. This allows the burst to be phased with the 
burst produced by the color camera chains. The third 
tube acts as a driver to supply subcarrier and burst
flag to the gating stage. The coil, and coupling capaci
tor in the mixer output serve as a filter to remove 
the low frequency burst flag pedestal from the gated 
burst. Four outputs are used to feed burst to two 
switchers.

This installation has been in use at KCPX for more 
than a year with very little attention and very satis
factory results.

a

A MICROMINIATURE transmit
ter so compact that the entire 

unit including its battery is 
mounted in a dental bridge is being 
used by the U.S.A.F. Aerospace 
Medical Center at Brooks AFB. 
Transmitter is also small enough to 
be swallow’ed.

Air Force scientists are monitor
ing the number of closures, grind
ing, and tooth pressures as a mea-

Tooth transmitter can be mounted in a dental 
bridge.

sure of the amount of stress being 
experienced. The transmitter goes 
on when the teeth are closed and 
goes off when they separate.

The transmitter’s signal can be 
received at a range of 2 to 3 ft. 
It was built by Varo, Inc., Gar
land, Texas using micro-circuitry 
techniques. This involves circuit 
fabrication in a vacuum chamber 
by vapor depositing several basic 
materials in the proper pattern 
on a ceramic wafer.
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Industry
News

(Continued from page 265)

EVERY CONRAC MONITOR FROM 8’THROUGH 27’ BROADCAST
OR UTILITY includes these

Makers of Fine Fleetwood Home Television Systems

Dept. K, Glendora. California

Edwin S. Davis—appointed Device 
Design Engineer by Industro Tran
sistor Corp., Long Island City, N. Y.

Noel E. Porter—appointed to new 
post of Vice President of Operations, 
and Ralph E. Lee named Vice Presi
dent of Manufacturing, Hewlett-Pack
ard Co., Palo Alto, Calif.

dr Video line terminating resistor and 
switch

Harry A. Pearl—appointed Super
vising Engineer, Materials Labora
tory, Republic Aviation Corp.’s new 
Research and Development Center, 
N. Y., N. Y.

James Bagnall—named Director of 
newly established Applied Research 
Div., National Co., Inc., Malden, Mass. 
James George—named Manager of 
newly established Tube Engineering 
Dept.

TELEPHONE: COVINA, CALIFORNIA, EDGEWOOD 5*0541

P. 11. Neville—elected Director, The 
Hickok Electrical Instrument Com
pany, Cleveland, Ohio.

Henry Reinecke, Jr, and Richard W. 
Ilofheimer—join Non-Linear Systems, 
Inc., Del Mar, California, as Project 
Managers in the field of analog to 
Digital Converters.

Eugene Kleiner — appointed Man
ager of Administration and Research 
Services for Fairchild Semiconductor 
Corp.’s Research and Development 
Center, Palo Alto, Calif.

John B. Tut hill—elected Vice Presi
dent, Finance, and W. W. Roodhouse 
elected Vice President, Administra
tion, Collins Radio Co., Dallas, Tex.

Harry L. Hildebrand—named Man 
ager of Process and Design Engineer 
ing and John G. Musselman, Jr.—ap
pointed new Manager of the Fabri
cating Division, Taylor Fibre Co. 
Norristown, Pa-

Jerome G. Friedman—named Sales 
Manager, Systems; James A. Pitrelli 
named Sales Manager, Industrial; 
and Frank R. Meuhowski, as Sales 
Manager, Components, Gulton Indus
tries, Metuchen, N. J.

Conrac Monitors Are Distributed by—ucA

Hector D. Petri—appointed Gen
eral Sales Manager, Ucinite Co., Div. 
of United-Carr Fastener Corp., 
Framingham, Mass.

ELECTRONIC INDUSTRIES * March 1961

In planning the new control 
room for their famous Stage 6, 
Paramount Television specified 
only the best equipment manu
factured. Included in this choice, 
naturally, were Conrac video 
monitors. Why Conrac? “Be
cause of their unfailing ability 
to display all the information 
just as it is, without distortion, 
and do it dependably day after 
day after day,” is the w’ay John 
Silva put it. Whether you’re 
building a new facility or ex
panding your present operation, 
it will pay you, too, to select 
Conrac - the finest in video 
monitoring equipment.

h L. Curtis and A. A. McGowan— 
appointed to the Instrument Engi
n e e ï i n g Staff, Instrument Div., 
Bourns, Inc., Riverside, Calif. Mr. 
Curtis will concentrate on AC Instru
mentation while Mr. McGowan will 
work in the field of Pressure Trans
ducers.

GENERAL ELECTRIC 
AMPEX and
VISUAL ELECTRONICS

“For our new 
control room, 
CONRAC 
MONITORS 
were the 
natural 
choice...”

dr DC restorer — with ’’In-Out” switch

dr Provision for operation from external 
sync — with selector switch

important features:
dr Video response flat to 10 megacycles

JOHN SILVA, 

Chief Engineer 

Paramount 

Television 

Productions:
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TOWER TIPS
COLD WEATHER AND TOWER STRENGTH

How does cold weather affect the strength 
of a steel tower? Good question! Sometimes 
it is written into a tow’er specification. 
Worry-warts and steel salesmen point out 
that “Charpy-Impact” values for mild car
bon steel fall off rapidly with falling ambi
ent temperature—(although yield does not). 
Therefore, you must buy and use high priced 
fancy steel alloys whose Charpy values do 
not fall off as fast as those for mild steel. 
Let us think a moment. Let us look around. 
We know, for example, that there are lite
rally thousands of mild carbon steel towers 
in service for dozens of years in both the 
Arctic and the Antarctic. They work! 1 
guess they never heard of Charpy. Is not 
this an indicator of something?
Well, the worried physicist and engineer 
say: “yes, but our new requirements have 
more impact loads imposed upon our tow
ers.” Oh yeah? Let us assume they do. De
fine the new impact load. Would you say 
shooting a .45 bullet through the steel col
umn constitutes an impact condition? Too 
severe a condition?
Several winters ago, we had the opportunity 
to modify a number of mild steel towers in 
Canada. A portion of the work constituted 
in making hundreds of holes in the steel 
columns. Electric hand drills, hundreds of 
feet in the air, in isolated locations, long 
leads, cold hands, did not appeal as an effi
cient way We decided to try using a Ramset 
to shoot the holes. This tool uses an explo
sive cartridge which shoots a slug into the 
steel, and upon withdrawing the slug, you 
have a nice round hole. It worked! Hun
dreds of holes! And the temperature was 
never above 20 below zero (°F). Would you 
say that was a mild impact test?
There is nothing wrong with Charpy impact 
tests. But, do not misuse them. Or, how do 
you correlate Charpy Impact numbers with 
actual working conditions? High nickel steel 
alloys, high Charpy numbers, are all good 
and wonderful. But—do we need them?
For my buck, I will use mild carbon steel to 
build towers anywhere on this old globe— 
and sleep well.

Stainless, ¡nc
NORTH WALES • PENNSYLVANIA

CUES
for Broadcasters

Football Spotter's Board
EARL N. HODGES, Ch. Eng.

KFFA, Helena, Ark.
A football announcer has a difficult time keeping 

up with the game unless he has good spotters. And 
spotters are often handicapped because they do not 
have a good mean? of communicating players’ names 
to the announcer.

The board described in this article should be a 
great help to spotters and announcers alike. The spot-
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Front view of spot
ten' and announcer’s 
panels are shown. 
There are two spot
ten panels—-one for 
tach spotter Only 
one-half of the an
nouncer’s panel it 
shown. The other half 
is identical.

ON 
0

BATT.
&

ter merely throws a toggle switch, indicating the 
players involved in a given play, and a light flashes 
on the announcer’s board. The player’s name and 
position are there before the announcer’s eyes.

This setup consists of two control or switch panels 
—one for each spotter—and the board for the an
nouncer. The announcer’s board has two rows of 
lights on the left side and two rows on the right side. 
There are five lamps in each row, and below the two 
rows and between them—as shown in the diagram—is 
a single lamp. That makes eleven lights on each half. 
Each lamp indicates a player. The single, and lower, 
lamp can be used to indicate either Center, Fullback, 
or Quarterback, depending on the choice of the 
announcer.

Walter L. Guzewicz

Multi - 
Cabla

AC

4.5Volt 
Oatl«i»

Pictorial hook-up dia
gram of the announc
er'» board it teen 
from the underside 
TI it a 6.3 0.7 a
transformeit. Battery 
it actually three 
flashlight cells in 
series.
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panels, should be thin plywood orThe boards or
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Multi 
Coble

Multi - 
.Coble

Bue 
Wire*

Masonite. The announcer’s board should be about 
12 x 30 inches, and each spotter’s switch panel should 
be made to fit inside the bottom of the announcer’s 
board That way you will have a compact, easy-to-carry 
job The lamps can be any kind you choose, but 1 use 
#47’s. Side rails should be 1 x 2 in. pine or other soft
wood The backs of the switch boards should be 
enclosed with plywood or Masonite to protect the 
wiring. The wiring of the announcer’s board will be 
protected by inserting the other two boards into the 
bottom of the announcer’s board.

A fourteen (14) wire cable should be used to con
nect each switch panel to the lamp panel. Lamp as
semblies can be Dialco or any other kind that will 
do the job. Any kind of SPST toggle switch will be 
okay. SW 2 is a DPDT switch. As shown in the 
diagram it chooses between the batteries and the ac 
filament power. The battery assembly is ordinary 
battery clips screwed to the inside of the announcer’s 
board. Three flashlight batteries will supply suf
ficient voltage to illuminate the #47 bulbs. They 
should last through a couple of games before needing 
replacing. The nameplates should be the slide-in type, 
and the player’s names can be typed on thin, smooth 
pasteboard and slipped into the slot when substitu
tions are made.

They have discovered 
three essential advantages

ELECTRONIC INDUSTRIES • March 1961

SEKONIC INC.
130 West 42 Street New York 36, N. Y.

Gates Interlock*
DONALD M WHEATLEY, Ch. Eng.

WJOY. S. Burlington. Vt.
After the speed locks on the back of our Gates 

“Hi-watter” transmitter got worn, they repeatedly 
let go, tripping the interlocks and throwing us off the 
air. The problem was solved by obtaining, from a 
local hardware store, a couple of spring clips of the 
type used to hold in window screens and storm win
dows These are mounted with a small block on the 
back of the cabinet so the spring holds the panel and 
interlock in place. This proved to be a quick and easy 
solution.

Underside ol the 
spotter’s board is 
shown with the wir
ing. Multi-cable has 
M conductors. Cable 
connects to the an
nouncer’s board Plugs 
may be used on both 
panels instead of 
through wiring for the 
interconnecting ca
bles.

Why are more 
important 
electronic firms 
specifying 
Sekonic Meters?

First, they find that regardless of the 
complexity or simplicity of their meter 
requirements, Sekonic saves them money 
... and in most cases substantially.

Second, they fmd that Sekonic’s preci
sion nnd in-use reliability is in strict 
accordance with specifications.

Third, they find that Sekonic delivers 
on time . . . even on tight delivery 
schedules.

If you use or specify meters in large 
quantities, may we suggest your checking 
into this unusual combination of possible 
savings, unsurpassed reliability and 
delivery when promised.

Write for your FREE copy of “Sekonic 
Meters ... a story of Precision."



WASHINGTON
News Letter

INDUSTRY PROPOSALS—Forty-one companies in
terested in participating in the development of a low- 
altitude active communications satellite will submit 
proposals to the National Aeronautics & Space Ad
ministration’s Goddard Space Flight Center by March 
6. Proposals are for Project Relay. Project Relay, 
NASA stated, will “demonstrate the feasibility of 
basic concepts and technological approaches and to 
evaluate the various systems to be employed in com
munications satellites.” NASA sponsored the 1960 
successful Echo passive satellite in conjunction with 
the Bell Telephone Laboratories and the .let Propul
sion Laboratory at Goldstone, Cal.

“RELAY” SPECIFICATIONS—NASA has asked the 
companies to conduct experiments on the transmis
sion of wide-band communications using a low alti
tude active artificial earth satellite. The tests will 
include communications between the east coast of the 
U. S. and the west coast of Europe. They will cover 
the range of television signals, multi-channel teleg
raphy and data handling. It is planned to have the 
satellite orbit the earth once every three hours. The 
frequencies favored at present are in the 400-500 MC 
band from ground-to-satellite and m the 2200-2300 
MC band from satellite-to-ground.

AT&T SPACE PLAN—The FCC has approved Amer
ican Telephone & Telegraph Co.’s plans to conduct 
extensive research into earth-satellite communica
tions. But the Commission refused, for the present, 
AT&T’s request for changes in rules to permit the 
company to go ahead with initial stages of commer
cial service following satisfactory tests. The AT&T 
proposed tests will include experimental communica
tion with earth stations operated by the United King
dom, French, and German Republic governments.

NEW APPROACH—Plans for a new approach to 
satellite communications, involving the establish
ment of a “common carrier’s common carrier,” were 
presented by the Lockheed Aircraft Corp, to the FCC, 
NASA, Office of Civil & Defense Mobilization, and 
Congressional committees. This was at a session in 
the FCC’s headquarters which received virutally no 
publicity. The Lockheed program emphasized that 
the FCC was the only existing government entity 
with statutory power to get the satellite project ofT 
the ground before additional problems develop. The 
legal representatives of Lockheed stressed to the gov
ernment officials that “the satellite operation could 
be best carried on through a joint venture of manu
facturers of satellite hardware and the major United 
States communications common carrier activities in 
both the voice and record fields.”
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ECONOMIC FEASIBILITY — In its presentation. , 
described as “very impressive” by a number of par
ticipating government officials to ELECTRONICS 
INDUSTRIES’ Washington news bureau, Lockheed 
concluded that an international satellite communica- r 
tions link for telephone, telegraph and telex operated 
by private enterprise “will be economically feasible 
by 1968-1970 and technically feasible even sooner.” 
The satellite communications system would cost an 
estimated $260,000,000 over a six-year initial phase 
period. There would be two “stationary” active satel
lites in orbit about 22,300 miles above the earth on a 
24-hour basis of operation and 20 ground stations, 
four of which would be in the United States.

NEW FCC CHIEFTAIN—New FCC Chairman, New
ton N. Minow, promises to be the strongest helms
man in the Commission’s 26-year history. He takes 
over early this month (March). He was confirmed 
unanimously by the Senate during mid-February to 
serve until June 30, 1968, but had to wind up his 
responsibilities with his Chicago law firm before 
coming to Washington. Chairman Minow terminated 
all relationships with his law firm upon assuming 
the Commission post.

EXHIBITED CAPABILITY - -FCC Chairman Minow 
demonstrated to the Senate Interstate & Foreign 
Commerce Committee (in a 2-hour confirmation 
hearing Feb. 8) his intelligent and fair approach 
to the problems facing the FCC. He stressed that 
he would do everything possible to aid the expansion 
of educational TV and improve TV programs—within 
the limits of the FCC’s legislative powers. Likewise, 
he regarded the furtherance of space communications 
as a matter of highest priority. He also gave full 
recognition to the question of bringing about greater 
coordination of the federal government agencies in 
regard to frequency allocations.

National Press Building ROLAND C. DAVIES 
Washington 4

LOOK FOR EMPHASIS on advertised procurements 
in Government contracts. The Small Business Ad
ministration has complained that small business , 
firms are losing out on Government contracts. In 
fiscal 1960 only 14% of the dollar volume value of 
procurements was accomplished through formal ad
vertising. The Senate Small Business Committee has » 
introduced a bill to authorize the Comptroller Gen
eral to review certain negotiated Government con
tracts. Senator Sparkman (D., Ala.) believes this 
would encourage the advertisement of contracts and 
thus aid small business firms.

ELECTRONIC INDUSTRIES • March 1961



Industry
News

NEW IDEA

IRE SHOW
New YorkMarch 20-23,1961

Coliseum and Waldorf-Astoria Hotel
Age limit—over 18Members $1.00, Non-members $3.00

Circle 399 on Inquiry Card

DIGITAL

WRITE TODAY FOR

keting;
Brooklyn, N. Y. Circle 400 on Inquiry Card

275

James L. Lahey has been appointed 
to the newly created post of Man
ager, Advance Technical Products for 
the Commercial Electronics Group, 
Thompson-Ramo-Wooldridge, Inc.

Lester P. Creamer has been appoint
ed as Semiconductor Sales Engineer 
at the Lansdale Div. of Philco Corp,, 
Lansdale, Pa.

PRD Electronics.

5 Over 1000 (
firms throughout 

the world in just a 
few years prose 
unprecedented 
acceptance of

I EE digital , 
readouts. r

Non-Linear Systems, Inc., has ap
pointed new Sales Managers in each 
of four new regional sales offices. They 
are: James F. Helf rick. Northeastern 
Marketing Region, Garden City, N. J.; 
Thomas Kurtzcr, Central Marketing 
Region, Chicago, Ill.; W. E. Bradbury, 
Eastern Marketing Region, Washing
ton, D. C.; and William Olbrick, West
ern Marketing Region, South Pasa
dena, Calif.

Frederick II. Norton—named as Re
gional Sales Manager of the East 
Central Sales Region of the Baldwin- 
Lima-Hamilton Corp., Phila, Pa.

John I.. Her re—appointed Govern 
ment Sales Manager of General In
strument Corp.’s Semiconductor Div. 
New York, N. Y.

Thomas H. O’Brien—promoted to 
Director of Operations; and Harry C. 
Nelson—promoted to Director of Mar- 5528 Vineland Avea

.rth Calif

George N. Krassner — appointed 
Product Manager for Astronautics 
Equipment in the Electronics Div. of 
Stromberg-Carlson, « Div of General 
Dynamics Corp., Rochester, N. Y.

Joseph R. Conroy—named Regional 
Manager, Field Marketing, Rocky 
Mountain Region for Sylvania Elec
tronic Systems, a Div. of Sylvania 
Electric Products Inc. Sylvania is a 
subsidiary of General Telephone & 
Electronics Corp.

W. V. Warner — appointed Vice 
President-Sales for Ford Instrument 
Co., Div of Sperry Rand Corp., Long 
Island City, N. Y.

PRICE 
COMPLETE

ELECTRONIC INDUSTRIES • Marek 1961

Decoders Available, complete specifications 
e*prai«x>ol m principal ciriot

featuring
ONE-PLANE PRESENTATION
Series! Door

Simple Installation
a Snug fit-no rattle • High static strength 
and retention characteristics * Superior wear 
resistance without abrasion • Excellent elec
trical properties * Greatly simplify stocking. 
4 basic lengths fit sheet gages from .025 to 
.250 a Grommet is merely inserted through 
aperture. A simple tool flares protruding shank 
until induced hoop stresses flip shank back 
on itself. • No heat needed in installation.

Write st phone ter name ef nearest representative.
WESTERN SKY 
INDUSTRIESDept. El • 21 Ml CloU Way, Hayward. Calif 
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National ha« had many years'experience making significant contributions fo tha defense effort, including airborne components

COMPARE THIS OPPORTUNITY
WITH WHAT YOU ARE HOW DOIHG

HERE’S WHAT crffitelialA NEW MILITARY RESEARCH
AND DEVELOPMENT PROGRAM OFFERS.

THE NATIONAL CASH REGISTER COMPANY, oayton 9, OHIO

77 YEARS OF HELPING BUSINESS SAVE MONEY

Circle 501 on ' Opportunities" Inquiry Cird276 ELECTRONIC INDUSTRIES • March 1961

As a member of National’s New Military 
Development Team—you will be working 
initially with our Military Proposal Group. 
As proposals become specific projects, 
your responsibility will continue through 
the contractual stage for technical liaison, 
fulfillment of contractual obligations in
cluding hardware development, meanwhile 
retaining sufficient flexibility to continue 
your proposal efforts.
WHY YOU SHOULD INVESTIGATE
National's new Military Research and De
velopment Program offers you unusual 
latitude in responsibility. It offers you the 
chance to participate in military projects

from start tn finish Furthermore, you now 
have the opportunity to join an operation 
still in its formative stage with one of 
the world’s most successful . . . most 
reputable corporations.
COMPLETE INFORMATION is yours by 
sending your rdsumd to Mr. T. F. Wade, 
Technical Placement Section G9-1. The 
National Cash Register Company, Dayton 
9, Ohio. All correspondence will be kept 
strictly confidential.

This operation will interest any engineer 
or scientist possessing enough self-confi
dence—ability and experience—to develop 
projects initially and carry them through 
to completion.
WHO WE’RE LOOKING FOR
National is looking for military-onented 
scientists and engineers who hold a R.S. 
degree or advanced degrees. You should 
be working in electronic, electrt mechani
cal, mechanical, physics, optics, mathemat
ics, or other related areas. Preference 
will be given to those who have had sev
eral years’ experience dealing with prime 
contractors and government agencies.

ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS



PROFESSIONAL 
OPPORTUNITIES

Reporting late developments affecting the employment picture in the Electronic Industries

Design Engineers ■ Development Engineers * Administrative Engineers * Engineering Writers 
Physicists * Mathematicians * Electronic Instructors * Field Engineers * Production Engineers

Pay-Fringe Benefit Cuts 
Anti-Recession Measures

The impact of the current re
cession, until now limited to lay
offs and short time for production 
workers, is beginning to hit the 
executive level.

Some execs are being fired but 
the squeeze is mostly taking the 
form of pay-cuts, bonus cuts, 
fringe benefit cuts—expense ac
counts, travel allowances, country
club memberships, etc.

The situation is by no means 
universal. Some companies feel 
that these actions could make ex
tremely valuable execs move (to 
competitors) or that it is unjust to 
penalize the execs for a general 
business slump.

Other companies feel that they 
are encouraging bad public and 
employee relations when produc
tion people are required to bear 
more of the recession losses than 
the execs.

Some execs are being asked to 
take pay cuts but most reductions 
are the result of declining bonuses 
which are tied to company sales 
or profits. The companies are also 
cutting expenses in such areas as 
stockholder and community rela
tions where there is less direct 
connection with sales and profits. 
The companies also are putting 
more of a load on individuals: 
when an exec leaves, the workload 
is transferred or distributed among 
remaining execs instead of hiring 
another man.

Most layoffs and pay-cuts are 
in middle-management—the $15,
000 to $30,000 a year group—but 
this is because this group is nu
merically the largest in manage
ment. The top-level management 
men are feeling the pinch mostly 
in bonus cuts.

FOR MORE INFORMATION . . . 
an position« described la this 
«action till cut th» ceeveeieef 
inquiry card, page 211.

NEW AWARD

Trophy will be awarded annually by Lear In
corporated, to the person, person« or organi
zation in the U S or foreign countries mak
ing the most lasting contributions to air 
safety An independent award committee is 
being formed

IBM Institutes Invention 
Awards for Employees

International Business Machines 
Corp, has a new Invention Award 
Plan to give special recognition to 
individual IBM inventors who con
tribute significantly to the Com
pany’s technical position, as well 
as to IBM’s efforts to advance the 
scientific and technical community.

The first presentation will award 
over $275,000 to 250 employees. An 
invention rated “outstanding” by a 
laboratory board earns an award 
of $1,000. The invention is also 
eligible for a corporate award of 
$5,000 or more. The program also 
offers a five-stage achievement plan 
that rewards inventors according 
to the number of their inventions.

Five inventions must be filed to 
qualify for the first stage award 
which pays $1,000. A cumulative 
total of 13 filed inventions is re
quired to win the next stage award 
which pays $1,500. A total of 25 
inventions filed is required to win 
the $2,500 award at the third stage, 
and 40 filed for an additional 
$3,000.

Consumer Demand Boom 
Not In Sight—Kelly

‘Manufacturers of electronic 
equipment will be under ‘increas
ing pressure’ this year to conserve 
working capital and to trim unnec
essary overhead and payroll costs,” 
says Walter M. Kelly, President of 
Commercial Factors Corp. “Pent- 
up consumer demand, the vital 
force that propelled the post-war 
boom, is now behind us, and we 
probably won’t see another boom 
of anywhere near such massive pro
portions until the mid-1960’s.”

Despite an expected increase in 
sales volume, competition will be 
intense and rising costs will eat 
into profits. Companies that hope 
to prosper in this climate will have 
to ride herd on costs and get maxi
mum mileage out of their working 
funds.

First NASA Award To 
Johns Hopkins' McClure

NASA’s first award under the 
invention award authority of the 
Space Act of 1958 goes to Dr. 
Frank T. McClure. Chairman of 
the Research Center at the Johns 
Hopkins University Applied Phys
ics Laboratory, Silver Springs, Md. 
The award is for his invention of 
a Satellite Doppler Novigation Sys
tem.

Under terms of the Space Act the 
award ($3,000) is for “contribu
tions used to further space and 
aeronautical activities of the U. S.”

Mathematician Shortage
Industry reports a shortage of 

mathematicians. They are needed 
to design computers, break down 
complex formulas so computers 
can handle them, plot trajectories 
of missiles, etc.

Mathematicians can now de
mand higher salaries. A Ph D., for 
example, can get $11,000 to $12,
000 u year from industry com
pared to $6,000 to $7,000 in teach
ing.
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An effective talk is the prod
uct of a well-written paper

By HARRY BAUM
Engineer
Radio Corporation of America 
Electron Tube Division 
Harrison New Jersey

Writing—

MORE and more, the engineer is called upon to put 
his thoughts on paper. Progress reports to clients, 

reports to management, papers for publication in the 
technical journals—all take a sizable portion of the 
engineer’s time. So much time is taken that the engi
neer can no longer consider writing an unpleasant 
task that isn’t really part of his job. Writing must be 
considered an engineering skill—and an important 
one.

Each person has his own writing problems. You 
may find it difficult to organize your material or to 
verbalize your thoughts. You may tend to be too 
wordy, or imprecise. You may be unable to impart a 
feeling of smooth flow to your writing. There is no 
cure-all for these writing ills, but there are methods 
of writing that will help most people. The technical 
paper is used here as a frame of reference, but most 
of the ideas are applicable to any kind of technical 
writing.

Get into a Teaching Mood
Don’t try to be a writer. Think of yourself as a 

teacher. You want to get ideas across, but you don’t 
want to call attention, either favorable or unfavorable, 
to the medium you’re using to do it. Such attention 
can only detract from your message. Try to get into 
the reader’s frame of mind before you reach for a 
pencil.

Let Your Thoughts Flow
Pick up a pencil and jot down your thoughts just 

as quickly as they come. Jot down sentences that seem 
particularly good to you. Don’t attempt to organize 
your thoughts. Trying to organize at this point would 
just tend to dry up the flow.

Organise Your Thoughts
When your random thoughts stop flowing, it’s time 

to really get down to business. Look at the notes
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you’ve written and organize them into some logical 
order. This procedure should take care of the main 
topics of your outline. Now fill in the subtopics needed 
to explain these major topics to the reader. The re
sult is the body of your outline.

Stop and look it over carefully. Has the reader been 
given the material he needs to understand each point 
in the outline? If not, start juggling until that con
dition is satisfied.

Don’t rewrite the outline six times during this 
phase. Get a pair of scissors and a paste pot and 
literally cut and paste the outline until you’re satisfied 
with it.

Think About Illustrations
You’re still not ready to start writing. Try to think 

of illustrations that will help the reader visualize what 
you’re writing about. Make rough sketches of them. If 
you have large masses of data to present, try to 
present them graphically. When you get to the actual 
writing, you’ll find that it’s easier to refer to illustra
tions.

Start Writing
Inexperienced writers try to start at the beginning 

of a paper and work straight through to the end. 
There is no good reason for this procedure, but there 
is a good reason against it.

The first part of the paper is the introduction. It 
should sum up the whole purpose of the paper and 
give the salient points in which the casual reader 
might be interested. This summing up is much more 
easily done after the rest of the paper is completed.

Look at your outline, pick a section that appeals j
to you, and start writing there. Repeat this process 
until you’ve covered all the topics in the body of the 
paper.

When you’ve “roughed out” the body of the article, 
give your attention to the introduction and the sum-
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Whether trying to sell his ideas to management, 
or passing along his findings to other engineers 
a good part of the engineer's success 
will depend on his ability to express himself. 
In o word—this is “writing.”
As a shortcut to the problem this article advises. 

Think of yourself as a teacher!”

Newest Engineering Skill

rnary. If you want your article to be read and remem
bered, these are the parts that must be well written.

The Introduction
You have something to say and, in the body of your 

paper, you say it. The introduction is your chance to 
tell the reader why he should be interested in what you 
have to say. If you convince him, he’ll read further; 
if you don’t, he won’t.

Pick out the most important points in the body of 
your paper. Tell the reader what they are and why 
they’re important. Don’t use technical jargon, unless 
it’s absolutely necessary.

Make your introduction as easy to understand as 
possible. While the body of your paper is written for 
the specialist, the introduction should be written for 
the general reader.

The Summary
In the introduction, you tried to capture your 

reader’s interest. If you were successful, he read on 
into the body of the paper about what was done, and 
how. He read it complete with supporting evidence, 
background information, and all the rest of the detail 
that goes into a good technical paper. But too often 
in presenting all of this detail, you have found it 
difficult to keep the emphasis on your most important 
points. He may no longer be able to see “the forest 
for the trees.” The summary is your chance to make 
him see “the forest” again. Try to draw everything 
together. Tell the reader what you want him to 
remember, and nothing more. If you succeed in getting 
him to remember those points, you have a successful 
paper.

Polish Your Work
You now have all the parts of your paper “roughed 

out.” It’s time to put them together and make sure 
they fit well. Polishing is the most difficult task for
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any writer—and the most important. Polishing spells 
the difference between a readable, coherent paper and 
a paper that the reader will have to struggle through. 
It’s also the process that most improves your own 
ability to write. Polishing is essentially a process of 
self-criticism.

At this point, you’ve completed your first draft and 
you’ve put your best effort into it. You think it’s good. 
This is not the time to try to polish it. If time per
mits, put your paper into a drawer and leave it there 
for at least a week. At the end of that week, take it 
out and look at it again. It will look quite different 
Fix the things you don’t like, and your paper is done. 
Here are a few pointers that will help you develop 
a critical eye.

Check For Flow
If you prepared your outline properly, the paper 

will have continuity and organization, but it may still 
lack the appearance of continuity. Read it carefully 
to be sure that the transitions from section to section 
are smooth. Be sure that at every point in the paper, 
the reader knows how he got there and where he’s 
going.

Use Short Simple Sentences
The average sentence length in today's technical 

writing is about twenty words. Try not to exceed that 
average. Long, complex sentences are difficult to follow. 
Use them only when they’re necessary, or you run the 
risk of having your reader forget what the beginning 
of a sentence was about before he reaches the end.

A REPRINT 
of this article can be obtained by writing on company letterhead to 

The Editor
ELECTRONIC INDUSTRIES, Chestnut b 56th Sts.. Phila. 39, Pa.
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Writing (Concluded)

stitution

Immediate Openings

PLUG IN UNITS

¡TERMINALS AND TERMINAL BOARDS)

Write for catalog to

Visit our booth #1513 at the March I.R.E. Show Circle 503 on "Opportunities" Inquiry Card

Circle 404 on Inquiry Card282

SOCKET TURRETS, 
TERMINAL TURRETS. 

TRANSISTOR TURRETS.

SOCKET TEST ADAPTOR. 
CHANGE ADAPTORS, 

EXTENDERS. ROTOPROBE!
AND TUBE BASE PLUGS»

VECTOR ELECTRONIC COMPANY 
1100 FLOWER STREET, GLENDALE 1, CALIFORNIA 
TELEPHONE: CHAPMAN 5-1076

nitride-bonded silicon-carbide rolls

Vector Electronics manufactures a complete 
line of structures for mounting circuitry easily, 

compactly and with good accessibility.
Vector experience and facilities guarantee 

delivery, performance and economical prices.

which give highly satisfactory 3 to 6-week service.”
Rewrite: “Cast-iron, wire-aluminizing sinker 

rolls, which last 18 hours or less, have been replaced 
by nitride-bonded silicon-carbide rolls, which last 
3 to 6 weeks.”

Don i Use Big Words Just for Effect
Engineering is a field that uses many polysyllabic 

words. You can’t get away from these specialized 
terms, but you can make up for their difficulty by 
keeping your non-engineering words as short and 
simple as possible. Don’t say “utilize” when “use” 
will do as well; don’t say “practicable” when what you 
really want to say is “practical”; don’t say “prior to” 
when “before” can be used.
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Get Rid ot Excess Words
Excess words dilute the text without adding any

thing to its potency. Most writers of technical papers 
love excess words, as you can see by looking at many 
of the professional journals. Here are two examples 
of wordy sentences, and suggestions on how they 
could have been written:

Original: “It is evident from a study of the data 
that . . .”

Rewrite: “Study of the data shows that . .
Original: “Maximum life of 18 hours from cast- 

iron, wire-aluminizing sinker rolls has led to sub-

Use Active Voice
Sentences are more interesting when you let their 

verbs do the work. Compare these two:
“Louis tags Camera with a right cross.”
“Camera is tagged by a right cross by Louis.”
The first sentence is short and crisp. It carries the 

action. The second is slow and lagging. Here are two 
examples from engineering papers:

Original: “An increase in the yield was caused by
addition of 25% excess reactant.”

Rewrite: “Addition of 25% excess reactant in
creased the yield.”

Original: “This fuel cell is characterized by an
operating temperature above 500°C.”

Rewrite: “An operating temperature above 500 C 
characterizes this fuel cell.”

In Summation
There you have one proven method of writing. It 

may not work for everyone, but it has been successful 
with many people. Here are the points to remember:

■ Get into a teaching mood.
• Let your thoughts flow.
• Organize your thoughts.
• Think about illustrations.
• Start writing.
• Put your best efforts into the introduction and 

the summary.
• Polish, polish, polish.

STRUCTURES
FOR 

CIRCUITRY

OVERSEAS 
AND IN THE 

UNITED STATES 
FOR 

------- ENGINEERS--------
TELEPHONE ENGINEERS. SYSTEM DESIGN 
TELEPHONE INSIDE PLANT ENGINEERS 
TELEPHONE OUTSIDE PLANT ENGINEERS 
TELEPHONE TRAFFIC ENGINEERS 
RADIO RELAY SYSTEMS ENGINEERS
RADIO REUY ENGINEERS
RADIO ENGINEERS 
TELETYPE ENGINEERS 
MULTIPLEX ENGINEERS 
MICROWAVE TECHNICIANS 
POWER ENGINEERS 
SPECIFICATION ENGINEERS 
TRAINING SUPERVISORS

U. S. CITIZENSHIP REQUIRED 
(FAMILIES MAY ACCOMPANY)

SUBMIT DETAILED RESUME OF 
SCHOOLING AND EXPERIENCE 
AND DEFINITE BASIC SALARY 
REQUIREMENTS TO:

DEPT. 439 
c/o ELECTRONIC INDUSTRIES 

56th 8 Che«tnut Street* 
Philadelphia 39, Pa.
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An invitation to Engineers and Scientists

The serious minded scientist and engineer who is considering a career change is 
frequently at a disadvantage because he does not know precisely what positions 
are available to him. Nor, until now, has he usually been able to find out in a 
professional, dignified, confidential way.
To meet this professional need the Aerospace Engineering Division of Hughes 
Aircraft Company announces the inauguration of a new service for scientists and 
engineers which notifies you whenever an opening occurs which we believe may 
be of interest to you.
An Engineering and Scientific Register has been established wherein you may record 
your qualifications and interests, even though you are working and not actively 
seeking a different position. Whenever new opportunities arise, this register is 
systematically and thoroughly searched.
Hughes is constantly developing new frontiers in science that create needs for 
specialized knowledge and talent. When these needs arise, we first search the 
records of present employees; but new developments frequently create a de
mand for key additions to our scientific and engineering staffs.
Through Hughes’ Engineering and Scientific Register, we know about you, what you 
can do and what you would like to do. When a challenging opportunity develops 
that fits your particular qualifications and desires, we can get in touch with you. 
You do not make application for employment and no contact is made with 
present or past employers. You merely permit us to advise you whenever an 
opening occurs which we believe may lie of interest to you. At that time you can 
decide whether you wish to accept our invitation to be considered as a candi
date for the position.
If you would like to lie listed in our Engineering and Scientific Register, we cordially 
invite you to fill out and mail the request below.

I------------------------------------- 1

; HUGHES !
■ ।। 1।________________________ i

HUGHES AIRCRAFT COMPANY

AEROSPACE EN6INEERINS DIVISION

I I
Administrator, Engineering & Scientific Register 
Hughes Aircraft Company 
Culver City 19, California
Please send the form (not an application form) on which to profile 
my professional background, experience and interests for inclusion 
in the Hughes’ Engineering and Scientific Register.

Name__________________________________________________________ _____

Address_______________________________________________________________

City_________________________________________ State____________________

Degree____________________ Professional Field____________________________

I___________________________________________________ I
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New Products

Advanced hydrogen systems being developed by The Garrett Corporati.
(dive and equipment operating for longsolve the problem of keeping

periods of time in future satellites and space capsules.

should be limited to
are 5 x 12 and

Send resume to: Mr. R. H. Horst

2*4 Please write direct to the above advertiser

Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degree? for work in these areas.

^Research Manufacturing Divisions
99% 
Non

Calif.

Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and system* and a 
leader in specialized missile and spacecraft systems.

Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problem« in fast-moving fields.

surface temi
130°C. Card

millionths of un inch thick, uniformly 
deposited on one surface. Protective 
coating over film is provided. No 
special machining techniques re
quired. Cards can be punched, drilled, 
sheared, machined, and sanded. Max.
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plug-in oil-bath stepping switches, 
“no-needless-nines” logic, and

0.025, 0.032, or 0.062 thick. Resistiv
ity range is 25 to 750 ohms/sq. Film 
ohm Corp., 48 W. 25th St., New York 
10, N. Y.

Circle 362 on Inquiry Card

plug-in modular construction. 
Linear Systems, Inc., Del Mar,

Circle 364 on Inquiry Card

Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo
genic valves and controls for ground support.
Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications.

Major fidds of interest are:
• Environmental Control Systems—Pioneer, leading devel

oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles.

• Aircraft Flight and Electronic Systems—largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications.

RESISTANCE CARDS
Metal Film Resistance Card is a 

new highly stable microwave atten
uator material. Base is a fine weave 
glass cloth impregnated with high 
temp, thermosetting resin meeting 
MIL-P-18177. Resistance material is 
a thin film of pure metal approx 50

XY Plotting Boards
New 5-page technical data sheet 

from Computer Systems, Inc., Culver 
Rd., Monmouth Junction, N. J., de 
scribes transistorized XY plotting 
boards, both single and dual arm. 
with electroluminescent panels for 
backlighting. Detailed features and 
specs are given for the 30 x 30 in. 
units designed for plotting data from 
digital and analog computers and for 
plotting tracking data from missile
range instrumentation systems.

Circle 363 on Inquiry Card

Digital Voltmeters
A 6-page, 2-color folder describes 

important differences in digital volt
meters. It points out features that 
add to efficiency and usefulness in 
digital instrument use. Descriptive 
examples include: snap-out readout,

THERE IS NO CEILING 
ON IDEAS



NAME

ADDRESS

CITY STATE

I have degree(s) in the following;

Circle 502 on * Opportunities" Inquiry Card 285

Please send me complete information about Boeing * Wichita and yout new "Opportunities Brochure OE3
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ENGINEERS

■ Acoustical studies
■ Reconnaissance sensors

■ Navigation and communication systems 
■ Electrical and electronic control systems 
■ Circuit design and component selection 
■ Defensive and ECM design evaluation 
■ System installation configuration design

Expanding, diversified programs have created 
immediate requirements for experienced Engi
neers. The following are examples of current 
opportunities in this Division's Electrical- 
Electronic areas:

■ Electro-Mechanical systems or component design evaluation
■ Selection or design of electrical/electronic equipment or systems
■ Electronic system or component application and design evaluation

design evaluation
■ Instrumentation design
■ Test equipment design
■ Antenna design
■ Ground support equipment

■ Preparation of functional test procedures
■ Laboratory and flight evaluation of materials 

and components
■ Digital computer programmers
■ Establish criteria and interpret test results

■ Advanced microwave component and 
circuitry studies

■ Data handling, communications storage, 
and read-out

■ Advanced antenna studies
■ Guidance and control systems studies

Boeing/ Wichita also needs design, test, and 
research engineers in Aerodynamics, Struc
tures, and Flight Test.
For complete details about working facilities, 
company benefits, and living conditions in 
Wichita, write Mr. Melvin Vobach, Boeing Air
plane Company, Wichita 1, Kansas. He will 
answer you promptly, in complete confidence

■ Optical systems
■ Infrared
■ ECM and ECCM systems



IN LESS THANNews of Mfrs'

REPRESENTATIVES WANTED

Oak Mfg. Co has appointed Morris,
Indian-

PIG-TAILOR’’®Servomechanisms,

»12500

and it’s impossible te

and

two

New

Cali-Culver City,
The

Philadelphia, Pa

Circle 402 on Inquiry Card
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Jersey, Eastern Pennsylvania, 
all of Maryland and Delaware.

WITH THE REVOLUTIONARY 
, PRODUCTION AID TOOLI .

Patterson Air Force Stations) 
Western Pennsylvania.

apolis, Ind., as manufacturing repre
sentatives in Indiana and Kentucky.

Markite Corp, of New York City 
has named Tower Engineering Co. as 
sales representative covering Mich., 
Ohio (except Gentile and Wright-

for Washington 
atrd Industries, 
for Kansas and 
west Electronic
for Illinois, Indiana, Iowa and East
ern Wisconsin.

New 
and

, Calif., for
Technicraft 

for Southern

has been

HARCO Laboratories,

Federal Tool and Mfg. Co., 
Louis Park, Minn., has appointed

., in West- 
Stanley J. 
in Eastern

Cunningham A Assoc.

topher, Farmington, Conn, 
ern New England, and 
Woods, Pawtucket, R. L, 
New England.

Manufacturer of miniature power 
supplies desires representatives for 
the New England, Metropolitan New 
York and greater Philadelphia areas. 
(Box 3-2, Editor, Electronic Indus
tries.

fornia; and

and Oregon; Associ- 
Inc., Wichita, Kans. 
Missouri; and Mid
Sales, Chicago. Ill.

PIC has appointed Belchamber & 
French. San Francisco, Calif., as rep
resentatives for Northern California 
and Nevada.

sales representatives: Robert Chris

Quan-Tech Laboratories, Inc., Boon
ton, N. J., has appointed three new 
sales representative firms. They are: 
Associated Industries, Seattle, Wash.,

Haven, Conn., has appointed three 
new sales representatives. They are: 
Anger Associates. Dearborn, Mich., 
for Michigan; Harry Gee Associates,

foe» smicwo 
No KttlWitt 
3 minuto tot up

cut eno bond lengths • Better time/rote analyte 
• Closer <»d control • Invaluable loboi laving 
. Immediate cos’ recovery

Pays for itself in 2 weeks

The Vernistat Div. of the Perkin- 
Elmer Corp, has appointed two new 
sales representatives: The Peterson 
Co., Denver, Colo., will cover Colo
rado, Idaho, Montana, Utah and 
Wyoming; and Fry co, Scottsdale, 
Ariz., covering Arizona, New Mexico, 
and El Paso County in Texas.

tell which print was originally drawn 
on Ogilvie pre-printed tracing media. 
The big difference is Ihe time saved. 
The hair-thin grid or guide line« <R»- 
appear completely in reproduction 
... all that remains is your sharp 
dear print.
Ogihrie provides drafting efficiency 
by allowing rapid rendering to scale 
and by eliminating the need for con
structing guide lines. And Ogilvie 
pro-printed papers stand the wear 
and tear of limo because they’re 
100% rag.

Ogilvie PRESS, INC. 
“Quality and Service Since 1 •70”

OGILVIE PRESS, INC.
33 Rockwell PI., Bklyn. 17, N Y.
Haase rush freo sample. Also, please quote 
on the enclose«!
Name ..................................................................
Tide .................. ......... .................. ......................
Firm .................. ...................................................
Address ....................................................

“SPIN-PIN”® 
Closs-ep visas ef 
'SFIN-NN" ill»strsU 
toit susnkly ef 
lollersd-leef wns te 
IsneiMl.
• No Tra«nmg
• No Hiers
* No Clippings
• Uniterm Crlmps 
• 2? Sixes
PAYS FOR nsa» 
THI FIRST DAYI

“PIG-TAILORING” 
o revolutionary new mechanical pio<«u ter 
higher production at lower costs, fastest 
PREPARATION and ASSEMRLY of Resistors 
Capocilots. Diodes and all othes axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MIHIATURIZID ASSEMBLIES.
PIG-fAILOBING ollminaton • Diagonal cutters 
• long note pliers • Operator lodgment • 90% 
operator training time • Broken component» • 
B-oken loads • Short circuit» from dippings • 
03% chassis handling ■ Excessive lead foufnei» 
• Waubctoid assembly method».
PIG-TAILORING provides • Uniform component 
position • Uniform marking exposure • Minis»-

appointed the repair, overhaul and 
certification agency in the 11 Western 
states for the Hass Instrument Corp., 
Washington, D. C.

John C. Soul! has been assigned to 
the Chicago District Sales Office as 
ii sales representative for the Conti
nental-Diamond Fibre Corp., Newark, 
Del.

Circle 414 on Inquiry Cird 
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FROM THIS

TO THIS

OR THIS

Conventional Tracing Paper

DRAWING TIME

OGILVIE Tracing Media

DRAWING TIME

BRUNO-NEW YORK INDUSTRIES CORP
UdlCkFUS L MANUf AdURERS OF ELECTRONIC EQUIPMINt



News of Mfrs*

MODEL M
T U IC E S

WRITE FOR COMPLETE CATALOG INFORMATION

Circle 126 on Inquiry Card
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Built-In Audio Detector 
Sharp. Pulse-Type Markers 
Uigarithmic and Linear

Frequency Sweep
Both Swept anil Manual 

Frequency (und scope 
display) Control

SWEEP AUDIO FREQUENCY 
and HIGH Q FILTER CIRCUITS 

with the Ease and Precision of RF Sweep Techniques

Variable Center Frequency 
Variable Sweep Width 
Built-In Attenuators 
Zero Reference Une 
All-Elect runic

MAPLE AVE., PINE BROOK NEW JERSEY

The Washington Aluminum Co., 
Inc.’s, Baltimore, Md., Special Prod
ucts Div. has appointed 4 additional 
firms as sales representatives for its 
electronic products. They are: East
ern Instrumentation, Inc., will cover 
metropolitan New York City, Long Is
land, northern New Jersey, and partf 
of Pennsylvania; D & II Assoc., De
Witt, N. Y., allocated the territory of 
upstate New York State. The Tiby Co. 
will be representative in the states of 
Ohio, Michigan and western Pennsyl
vania; Kenneth F. Ferris has been as
signed to cover the Southeastern part 
of the United States.

VISIT KAY AT THE IRE SHOW 
BOOTHS 35I2-35IB
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Electramics Corp., Solana Beach, 
Calif, has appointed the following 
manufacturers’ representatives: Rich
ard Legg Co., Portland, Ore., to cover 
the Pacific Northwest, Alaska and 
British Columbia; L. A. Nott Co., San 
Francisco, to cover Northern Califor
nia and Hawaii; Wes Alderson Co.. 
Los Angeles, to cover the Los Angeles 
area; Fred W. Falck, La Jolla, to 
cover San Diego County; Gramer & 
Co., Phoenix, Ariz. for Arizona; Hal 
F. Corry Co., Dallas, for Texas, Okla
homa, Arkansas and Louisiana; E. C. 
Ray mund Co., St. Petersburg, to cover 
Florida, Alabama, Tennessee, North 
and South Carolina and Georgia. 
Arnold Assoc., Cheltenham, Pa., to 
cover eastern Pennsylvania, southern 
New Jersey, Maryland, District of 
Columbia (OEM local only), and 
northern Virginia; Ellis-Haber Corp., 
Great Neck, L. I., to cover metropoli
tan New York City and Long Island; 
Sales Engineering Co., Newton, Mass, 
for the six New England states; Lee 
Sales Co., Dayton, to cover Ohio, 
western Pennsylvania and West Vir
ginia; G. McL. Cole Co., Chicago, to 
cover northern Illinois and eastern 
Wisconsin; F. C. Somers A Co., Kan
sas City, Mo. to cover Kansas, Ne
braska, Iowa and Missouri.

Baird-Atomic, Inc., has named the 
G. S. Marshall Co., San Marino, Calif., 
as its sales representative and distrib
utor for California and Nevada.

The American Marietta Co., has 
selected 5 manufacturers’ representa
tives to service sales for EMC, epoxy 
molding compounds, TESTCO, Seat
tle for Washington, Oregon, Montana, 
and northwestern Idaho; EVRA, Inr., 
Los Angeles, will cover California and 
Nevada; Shefler-Kahn Co., Phoenix, 
Ariz. for Arizona and New Mexico; 
M. F. Klicpera Co. of Houston nnd 
Dallas, will cover Texas and R. G. 
Bowen Co., Inc,, will be representative 
in Colorado, Utah, Wyoming, and 
southeastern Idaho. The remainder of 
the U. S. will be served by American- 
Marietta’s own eastern offices in New
ark, Ohio.

Precision is our business. We have 
been pioneers in the engineering, 
design, and manufacture of the pre
cision demands in the field of Instru
mentation and Automation.
The parts shown in the figure, held 
to the tolerances indicated, are typ
ical examples of Boehme skill in pre
cision craftsmanship.
Any or all of our precision production 
facilities are available to you. Write 
or call us, there is no obligation.

H. O. Boehme, Inc.
ConfroHau. Dacignara, Manufactvrar» 
ef Pracifian EltHnnl. Electro- ..
Mechanical ond Elottronic 

mT’X' "" IM bl vu Dfooowoy
New York 10. N. T-

NEW
KAY

PRECISION IS SYNONYMOUS 
WITH BOEHME CRAFTSMANSHIP
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Norbatrol Electronics Corp., Pitts
burgh, Pa. has appointed J. F. Wulfe- 
tange, DeWitt, N. Y., as sales repre
sentatives in the upstate New York

R. P. Kennedy Co., Inc., Rochester, 
N. Y.—named sales representative in 
Upper New York State, Engineered 
Components Co.—appointed sales rep
resentative in the Syracuse and Bing
hamton Tri-Cities area of New York 
by Burnell & Co., Pelham Manor, 
N. Y.

Stromberg 
Carlson

engineering ; last year
there were 249,950, and in the fall 
of 1957 there were 257,777, accord
ing to the American Soc. for En
gineering Education, Univ, of Illi
nois, Urbana, Ill.

The figures were compiled by the 
U. S. Office of Education They 
come from 154 engineering schools 
in the U. S. The engineering en
rollment decreases come at a time 
when total college enrollments are 
rising—in all by 10.9% during the 
two-year period. In 1959 engineer
ing students accounted for only 
7.1% of all college students, com
pared with the high of 8.4% in 
1957.

Engineering enrollments for ad
vanced degrees continued to show 
increases in the fall of 1959, but 
the rate of growth is decreasing. 
Of 34,731 graduate students this 
fall, 28,734 were registered for the 
master’s degree, 357 for profes
sional degrees, and 5,640 for doc
tor’s degrees. This represents an 
increase of 6% in master’s and 
18.4% in doctor’s registrants over 
the previous year.

GENERAL DYNAMICS
Circle 406 on Inquiry Card

1 OM COMPONENTS’ NEW 
PERMEABLE DIELECTRIC, 
CMA-701, WHICH MAINTAINS 
ITS PHYSICAL PROPERTIES 
THROUGH 1500'F. USE IT FOR 
TERMINATIONS. ATTENUA
TORS, RF GASKETS, ETC.— 
WHEREVER A MICROWAVE AB
SORBER MUST FUNCTION IN 
A HIGH TEMPERATURE ENVI
RONMENT. OUR DESIGN, TEST 
AND PRODUCTION FACILITIES 
ASSURE PREMIUM PERFORM
ANCE. CONSULT

Engineering Enrollments 
Drop For Second Year

For the second consecutive year, 
enrollment in America’s accredited 
engineering colleges has dropped 
This fall 240,063 students regis-
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TIROS II Still Going
The infrared equipment aboard 

TIROS II has been in continuous 
operation since launching last 
November, and is still functioning. 
Over 6,000,000 measurements are 
being received each day.

Waldom Electronics, Inc., Chicago, 
111., announced the recent appoint
ment of Robert Milsk Co., Detroit. 
Mich., as sales representative in Mich
igan.

CUSTOM 
COMPONENTS,

P.O. Box 248, Caldwell, N.J. ¡DC. 
CApital 6-3404

Telephone-type 
quality • reliability 
durability
TYPE A: general-purpose Up to 20 Form 
"A" spring combinations.
TYPE B; gang type Up to 60 Form "A 
spring combinations.
TYPE BB: up to 100 Form "A” springs. 
TYPE C : two on one frame Ideal where 
space is tight.
TYPE E: characteristics of Type A, plus 
universal mounting. Interchangeable w.th 
other makes

Types A B, and E are available in high- 
voltege models Our assembly know how is 
available to guide you in your specific ap
plication. If you desire, we can also provide 
wired mounting assemblies

Details on request from these Stromberg- 
Carlson offices Atlanta—750 Ponce de 
Leon Place N.E.; Chicago—564 W Adams 
Street. Kansas City (Mo.)—2017 Grand Ave
nue: Rochester—1040 University Avenue; 
San Francisco—1805 Rollins Road



Slotted Line (Continued from, page 109)
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NEW
PRINTED BOARD CONNECTORS now use

Ask For Publication P2-39
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Continuation of table 
from pages 108-109.

Not Conductor Cable 
9a Nat Conductor Cable

Plat Conductor Cable 
to Round Wire

Designers of Military and Other Precision 
Applications of Flat Conductor Cable

For Flat Conductor Cable 
and Flexible Etched Circuitry

Direct cable-to-board 
contact accomplished in 
seconds... no soldering. 
For details on available 
designs, write to The 
POS-E-KON Division, 
The Thomas & Bett? 
Co., Elizabeth 1, N. J. 
(In Canada. Thomas & 
Betts Ltd., Montreal).

3. Remove the short circuit and connect the un
known load to the slotted line.

4. Measure the Voltage Standing Wave Ratio.

Reliable POS-E-KON 
connectors feature direct 
conductor contact—easy 
assembly — reduced 
weight and bulk. Stand
ard designs available now 
for interconnecting or 
terminating flat multi
conductor cable or flex
ible printed circuitry. 
Write to The POS-E- 
KON Division, The 
Thomas & Betts Co., 
Elizabeth 1, N. J. (In 
Canada, Thomas & Betts 
Ltd. Montreal).

5. Determine the slotted line angle. This is the 
electrical angle between the reference point and 
the first voltage minimum toward the generator. 
Spacing between successive adjacent minima 
equals 180 electrical degrees.

6. Find the resistance and reactance components of 
the unknown impedance in the Table.

Circle 407 on Inquiry Card
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POS-E-KON
Trademark

A REPRINT 
of this article can be obtained by writing on company letterhead to 

The Editor
ELECTRONIC INDUSTRIES, Chestnut 0 56th Sts., Phila 39, Pa.

POS-E-KON
Trad emo rk

SOLDERLESS 
CONNECTORS

THOMAS & BETTS THOMAS & BETTS



Industry
News

Harry L Benjamin William H. Rous

Instruments Incorporated.of Texas

has been appoint 
International Op

ti. Sulis has been named 
Instrument Product Plan-

Order directly hem Mid-Eastern er hem eur 
representative in your area (see EEM catalog!

William It. Rov* 
ed Vice President,

Stanley 
Manager,

tooling 
widths.

J. A. Brust man has been appointed 
Manager. Electronic Systems Engi
neering of the Advanced Systems De
velopment Engineering Activity, RCA 
Electronic Data Processing Div.

erations, Amphenol-Borg Electronics 
Corp., Broadview, Ill.

Kendell Oulie has been appointed 
Director of Planning for The Garrett 
Corp.

ning at General Electric’s Instrument 
Dept., West Lynn, Mass.

MID-EASTERN 
SC SERIES 
TRANSISTORIZED 
POWER SUPPLIES

PT! s high 
which in
heat treat

GROUND SUPPORT 
COMPUTERS 
TEST EQUIPMENT

Charles F. Erlandsen has been ap
pointed manager of Quality Control 
at the General Electric Co.’s Semi
conductor Products Dept, plant, Buf
falo, N. Y.

Elby Martin has been appointed as 
Marketing Manager, Advanced Tech
nologies, in Central Staff Marketing

Harry L. Benjamin has been ap
pointed Assistant to the President of 
United Aircraft Products, Inc.

■ High Power — Small Package
• No External Heat Sink Required
• Completely Transistorized, Transient 

Free
• Designed For Maintainability

• Stock Delivery
• <105% Regulation, 1 mv Ripple
• Sealed Case, field Anodized

• I Hodelf—IHLtO each

Michael J. Marino has been ap
pointed Marketing Manager of Inter
national Resistance Co.’s Major In
dustrial Distributor program.

Charles R Coleman has been ap
pointed to the newly-established post 
of Manager, Administration-Market
ing for the Electronics and Avionics 
Div. of the Emerson Electric Mfg. 
Co., St. Louis, Mo.

Dr. John J. Bohrer. Director of Re
search for International Resistance 
Co., has been elected a Fellow of the 
New York Academy of Sciences.

VISIT OUR BOOTH 

- 3009 -

AT THE IRE SHOW.

charges in a large variety 
shapes and dontours.
All parts are made under 
precision quality control, 
sures uniformity. Special

supplied without

Warren R. Baughman has been 
named Sales Manager - Permanent 
Magnets, Indiana Steel Products Div. 
of Indiana General Corp., Valparaiso, 
Ind.

MID - EASTERN 
ELECTRONICS, INC
32 COMMERCE STREET 
SPRINGFIELD, NEW JERSEY

Circle 410 on Inquiry Card
ELECTRONIC INDUSTRIES * March 1941

process guarantees flatness and close 
tolerances for critical applications.
Save engineering time by specifying 
BTI strips and rings. Your catalog is 
available by writing today fot Bulletin 
No I 10* describing this line

BTI also offers custom 
fabrication to your speci- 
fixations on special slot- 

U rd jp gj ting, punching, etc., on 
standard parts.

Braun Tool & Instrument
COMPANY. INC.

144 Fifth Ave.. Hawlborne, M. 1

BTI now offers a complete line of 
standard strips and rings used for 
grounding—shielding -nd contacts in 
high frequency equipment. Ccmmonly 
known a: "finger stock," these parts

Circle 409 or Inquiry Card 
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noie available in 
a wide range of 

STANDARD SIZES

beryllium copper

CONTACT STRIPS
ANO RINGS

SYSTEM 
COMPONENT
FOR-



IT'S

MODEL 
4005 

with

0 j 0 |<~\l

A — A " . ll/* a?*  MlITRÓL

CONSTMT VOLTAGE

CONSTANT CUR*ENT 
PROGRAMMABLE 
CROSSOVER

$1435°

Oibff Mod tit 
AroiUblo
Write Fot 

Coudât
•TM

Model 4005 is a 1-40 volt, 
500 ma, regulated DC 
power supply incorpo
rating AMBITROL.* The 
AMBITROL* circuit will 
switch automatically to 
either voltage regulation or 
current regulation at any 
point predetermined by the 
operator, with continuous 
control of voltage or cur
rent to .05%.

KfJgimJ&iggjllL 
1700 SHAMES DRIVE 

’ WESTBURY, NEW YORK 
EDgewood 3-6200 (ID Area Code St6)

Circle 411 on Inquiry Card

How To Get Things Done 
Better And Faster

WiRWUSTB VISUAL COffllM.
Gives Graphic Picture—Savos Timo, Saves 
Money, Prevents Errors

■¡Jr Simple to operate—Typo er Write on 
Cards, Snap in Grooves

■¡Jr Ideal for Production Traffic, Inventory 
Scheduling, Sales, Etc.

•¡Jr Made of Metal. Compact and Attractive 
Over 500,000 in Use.

Ml prlM ^49^°

iSSiaSSagonM.

FREE 24-PAGE BOOKLET NO. Z-40 
Without Obligatio»

Write for Year Copy Today 
GRAPHIC SYSTEMS 

Yaocsyville. North Cardin«
Circle 412 on Inquiry Gerd

Industry 
News

Stanley T. Olafson—joins Hoffman 
Electronics Corp., Los Angeles, Calif., 
as an Advisor on International Trade. 
He was formerly associated (31 
years) with the World Trade Dept, of 
the Los Angeles Chamber of Com
merce.

Thomas E. Nawalinski — named 
Manager of Sales Promotion and 
Advertising, Non-Linear Systems, 
Inc., Del Mar, Calif.

Milton C. Jordan—appointed Plant 
Manager of International Resistance 
Co.’s operation in Vega Baja, Puerto 
Rico.

Jerome Berger — appointed Sales 
Manager of the Contract and Special 
Products Div. of JFD Electronics 
Corp., Brooklyn, N. Y.

Edward J. Verity—appointed Man
ager, Marketing Research Dept., Gar- 
lock, Inc., Palmyra, N. Y.

Daniel P. Geeding—appointed Over
all Director of Marketing, Hathaway 
Instruments, Inc., Columbus, Neb., to 
coordinate sales and advertising for 
all Hathaway interests.

Joseph W. Yuhas—appointed Man
ager of the Distributor Div., Pyramid 
Electric Co., Darlington, South Caro
lina.

Joe P. Schindler—appointed Direc
tor of Marketing, Polarad Electronics 
Corp., Long Island City, N. Y.

Harry H. Bauer—appointed Mid
western Regional Sales Manager, Sci
entific and Process Instruments Div., 
Beckman Instruments, Inc.

C. Edward Bold—appointed Man
ager-Marketing Operation, G. E. Co.’s 
Special Programs Section, Radnor, Pa.

Robert R. Wylie — elected Vice 
President, Sangamo Electric Co., 
Springfield, III.

William E. Wilson — named Vice 
President and General Manager; 
Jack D. Hall assumes Vice President, 
Sales and Marketing duties and Karl 
F. Crease appointed Vice President 
in charge of Manufacturing, Chicago 
Standard Transformer, Div. of the 
Essex Wire Corp., Chicago, III.

William J. Henderson—joins FXR, 
Inc., Woodside, N. Y., as Assistant 
General Manager.

Hunt — appointed GeneralG.
Sales Manager, Cinch Mfg. Co., Chi
cago, Ill.

AGAIN

at IRE BOOTH 3114-16
WHERE

Boonton Electronics
WILL SHOW

POWER 
METER 

2x10 '<°10 ’WA7S 
io KC to 1000 MC

we WILL ALSO DISPLAY

Capacitance Bridges 
Inductance Bridges 
DC Voltmeters 
R.F. Voltmeters

AC-DC Null Detectors
Grid Dipmeters
Distortion Meters

Boonton 
ELECTRONICS 

Corporation
•

See as at fbe IRE Stew-*Mlfe 3114-14 
Circle 413 on Inquiry Card
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Industry
News

Quilter—appointed toEdward S.

282

ident, 
rated,

Doolittle—appointed District
Manager, District Sales Engi-

Jon 
Sales

ULTRASONIC 
CLEANING

Merle C. Sherman- - appointed Fi
nancial Vice President, Antenna Sys
tems, Inc., Hingham, Mass.

A ten mmutr demonstration in your p art will 
prove what feedback control can du for your 
ultrasonic cleaning problem: Just check your 
cleaning application, and mail tnc coupon.

Removing 
□ Buffing 

compounds 
□ Shop dirt 
□ Fluses 
[~*I Waxes and oils 
□ Degreasing 
(“| Brightening 
o Radioactive 

contamination 
□ Other describe

Jack Dubin—appointed to newly 
created post as Eastern Contracts 
Manager, Beckman Instruments, Inc., 
Washington, D. C.

A complete line of Powerton Autosonic cleaners 
is available from 2 gals, to 75 gals.-from 100 
watts to 3,000 watts-from $395. to $6,000

and the Autosome by Powertron is the last word 
in ultrasonic cleaners because it uses feedback 
control to keep itself e>ectronically tuned to peak 
cleaning efficiency Feedback makes the Auto 
sonic genuinely self tuning, so anyone who can 
flip a switch can use it. What's more-the 
Autosonic is guaranteed to clean almost any 
thing better, cheaper, and taster than other 
ultrasonic cleaners.

John A. McKenna—appointed Man
ager of Control Systems Marketing, 
Missile Electronics and Controls Div., 
Radio Corp, of America, Burlington, 
Mass.

Sales by Vitramon, Incorpo- 
Bridgeport, Conn.

M. A. Soldinger—promoted to Man
ager of Production Control Dept., Re
ceiving, Shipping and Stores by Shure 
Brothers, Inc., Evanston, Ill.

Fred A. Speaks—named Director 
of Marketing Div., Eitel-McCullough, 
Inc., San Carlos, Calif.

Robert J. Barrett, Jr.—appointed to 
new position, Director of Administra
tion of Thompson- Ramo-Wooldridge 
Products Co., Beverly Hills, Calif.

Here, in one instrument, you can 
handle practically any sweep signal 
requirement from 500 kc to 1200 
me—VIDEO, IF, VHF, and UHF. 
In addition to both wide and narrow 
sweep rapabilities, the 900 B features 
an accurately calibrated frequency

W. C. “Red"’ Schultz—promoted to 
National Distributor Sales Manager, 
Semiconductor Div., Hoffman Elec
tronics Corp., El Monte, Calif.

dial; built-in crystal controlled har
monic marker« (at 1, 5, 10 and 50 mc 
intervals) ; individually controlled 
marker output; built-in de coupled 
oscilloscope preamplifier; high level 
metered output ana built-in attenu
ator. Price $1880<M>* f.o.b. Philadelphia

Check here if you'd like • free copy of our 
technical bulletin. “How to Clean Ultrasoni
cally with Self tuning."

Gerald M. Anderson—elected Di
rector, Taylor Fibre Co., Norristown.

Michael J. Baien — appointed to 
new.'y created position as Interna
tional Controller, Cannon Electric Co., 
Loh Angeles, Calif.

Cleaning
□ Electrical 

assemblies
□ Mechanical 

assemblies

B Circuit boards 
Laboratory 
glassware

□ Surgical 
instruments

8 Engine parts
Ceramic 
components 

□ Metal parts 
□ Other

IEE IB AT THE IRE • BOOTH IMI 

Circle 418 on Inquiry Card

Edward V. Z. Lane—appointed Di 
rector of Market Research and De
velopment, American Super-Tempera
ture Wires, Inc., Winooski, Vt., a sub
sidiary of Haveg Industries, Inc.

New Jerrold WIDE PLUS NARROW 
SWEEP SIGNAL GENERATOR Model 900 B

UNUSUAL STABILITY IN SWEEP WIDTHS FROM 10 KC to 400 MC

neering Office in Branford, Conn., by 
Cannon Electric Co., Los Angeles, 
Calif.

newly created position, Special Rep
resentative in Military Sales Dept., 
Librascope Div., General Precision 
Inc., Glendale, Calif.

ELECTRONIC INDUSTRIES « March 1961

Alexander J. Groves—named Vice 
President, Manufacturing; William 
Osowski—named Treasurer; and Clif
ford H. Tuttle, Jr.—named Vice Pres-

-lohn A. West — appointed Field 
Specialist by Superior Tube Co., Nor
ristown, Pa.

Visit IRE BOOTH 3904-3906 or write tor complete technical data
■BM ELECTRONICS CORPORATION Industrial Products Division11111 1TE'89> Philadelphia 32. Pa.
ILllAW Jerrold Electronics (Canada) Ltd., Toronto • Export 

Representative Rocke International, New York 16, N.Y.
* Price» and specification» subject la change without notice.

Circle 415 on Inquiry Card

MODEL 900 B

cp Signal Generator

Name
Title......
Company 
Address

FEEDBACK

IS THE 
LAST WORD

ROWERTRON 
ULTRASONICS CORP.
PATTERSON PLACE • ROOSEVELT FIELD 
GARDEN CITY, LI., NEW YORK • PIONEER 1 3220



NOW AVAILABLE! REVISED 1961 EDITION
exclusive

ELECTRONIC INDUSTRIES
Marketing Map

A distribution of e> plants in the United States on a c

Marketing Map of the United States
showing < '

♦ Distribution of electronic plants in the United States on a c__^_------

• Detailed breakdown of 8 major metropolitan areas rl A*
• Distribution of plant locations & electronic engineers in majbr*Yfates

• 4 color codes indicating number of plants by county
• Suitable for framing and wall mount

52 x 33 inches in she *
• Orders filled and mailed same day

IS LIMITED-ORDER YOURS TODAY ■'
Prices:

Individual copies mailed in tubes 
2 to 25 copies................................... 
26 to 100 copies..............................  
More than 100 copies..................

$3.50 each
3.50 each
3.00 each
2.50 each

ELECTRONIC
Please make checks payable to ELECTRONIC INDUSTRIES awd lad# W Market Research Department. 

ELECTRONIC INDUSTRIES. 56th and Chestnut Streets. Philadelphia 39, Pennsylvania
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Frank A. Saikley has been appoint
Indiana GeneralController

Brooklyn,

294

E. C. Spevak—appointed Engineer
ing Manager, Elgin National Watch 
Co.'s Electronics Div., Burbank, Calif.

Joseph Toyzer has been named 
Manager of Manufacturing Engineer
ing for a new computer production 
center being completed by RCA at 
Palm Beach Gardens, Fla.

Louis E. Risner has been appointed 
Sales Engineer, Semiconductors, West 
Coast area for CBS Electronics, the 
manufacturing div. of Columbia 
Broadcasting Systems, Inc.

Albert E. Brownrigg, Quality Con
trol Engineer, has been named Man
ager of the newly created Quality As
surance Dept, of Dunn Engineering 
Associates, Inc.

Gin« E. DePaola of New Shrews
bury, N. J., has been appointed Senior 
Staff Engineer of the John Gombos

Thomas J. March has been appoint
ed Manager, Sales Operation, Internal 
Automation Operation of G-E’s In
dustrial Electronics Div., Schenectady, 
N. Y.

Raymond G. Loughlin—appointed 
Manager, Weapons Systems Div.,

Wilbur L. Pritchard has been named 
Director of Engineering for Selenia 
SPA in Europe.

Circle 504 on * Opportunities'’ Inquiry Card

Donald J. Harrington is now Man
ager of Marketing for General Elec
tric Capacitor Dept., Hudson Falls, 
N. Y.

Corp., Valparaiso, Ind., and Richard 
S. Laney named Div. Controller of 
Indiana Steel Products Div. of In
diana General Corp.

Joseph V. Malek—appointed Engi
neering Manager, Amphenol-Midwest- 
ern Connector Div., Amphenol-Borg 
Electronics Corp., Broadview, Ill.

Kenneth C. Hayes—appointed Man
ager, Technical Service Dept., Amer
ican Machine & Foundry Co.’s R&D 
Div., N. Y., N. Y.

Gilbert B. lievey, named as General 
Manager of VecTrol Engineering, Inc., 
of Stamford, Conn., a subsidiary of 
Sprague Electric Co.

Ted Hayes--appointed Manager of 
Distributor Sales for Semiconductor 
Products—Delco Radio Div., General 
Motors Corp., Kokomo, Ind.

PRD Electronics, 
N. Y.
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color booklet —
in Employment Opportunities 
Address your Inquiries to —

Department IE-1 

MR. D. E. DIMMIG 
Employment Manager

TECHREP DIVISION 
P.O. Box 4730, Phila. 34 Pa.

activities in field servicing and in
struction on all types of electronic 
equipment and systems, as well as 
researching . . . engineering . . . 
designing and performing modifico 
lions of global communications

components

If you'd like to join our fine TechRep 
team, write today for an interview
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Industry
News

NEW IDEA

IRE SHOW and Leo A. O’Keefe, Washington

President

New YorkMarch 20-23,1961 Williamson, Inc

Coliseum and Waldorf-Astoria Hotel
Age limit—over 18Members $1.00, Non-members $3.00

Circle 420 on Inquiry Card

lohn H Boyle

has been named

items

The Garrett Corp, has appointed

The appointments of John R. Fox

State

296 Circle 421 on Inquiry Card

pre-printed • tri-acetate 
STANPAT

M inneapolis-Honey well ’s Electronic 
Data Processing Div. has appointed 
5 Managers of Systems Service. They

Vernon G. Price has been appointed 
Manager, Filter and R-F Component 
Engineering at the General Electric 
Power Tube Dept, plant, Palo Alto, 
Calif.

Robert C. Bennett,

Ned W. Buoymaster has been up- 
pointed Sales Manager of Ferroxcube 
Corp, of America,

Denham Scott, Asst, to the Presi
dent of The Garrett Corp., has been 
appointed an Associate Member of 
the Military Procurement Advisory 
Committee to the U.S. Senate.

John H. Boyle

Louis R. Farin han been appointed 
to the new post of Programs and 
Contracts Manager of Bulova Re
search A Development Laboratories, 
Inc., Woodside, N. Y.

uf Wheatland Electric Products Co. 
Carnegie, Pa., has been elected a Di
rector of Barker & 
Bristol, Pa

as Assistant to 
in Charge of

General Manager of the Collins Radio 
Co.’s Communication and Data Proc
essing Div.

as Pacific Coast Regional Manager 
and William E. Cohan as Manager of 
Industrial Distributor Sales, have 
been announced by the Westinghouse 
Electronic Tube Div.

ELECTRONIC INDUSTRIES * March 1961

L. S. Thees has been appointed to 
the new post of Division Vice Presi
dent, General Sales, RCA Electron 
Tube Div.

P. Brunow. Boston 
John D. Bragg, De

A. Shupack, Los An- 
Sitomer, New York,

engineers or draftsmen haven't yet discovered the speed and economy of 
STANPAT. they are wasting valuable hours . . . and valuable money 
STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment Reproductions are crisp and clean . . Won't dry 
out, come off or wrinkle. Mail the coupon today and see for yourself

G. C. “Gad” Pearce 
the Vice President 
Sales.

are: Gordon 
Branch office; 
troit; Arnold 
geles; Daniel

sheets !
Used by more than 30 Industrie» I

STANPAT CO., Whitestone 57, N. Y. 
Phone: Flushing 9-1693-1611 - . _ 
□ Plaat, quote o" endaied Mmplrt “PL »1

Kindly tend literature and tamplei

Nemo_____________________________________
Title______________________________________
Cemaany__________________________________
Addren___________________________________
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The most

best for mi
applications

from the leader in thermal relay design!

Circle 425 on Inquiry Card

Now, for missile environments and for all applications where greater precision is necessary, G-V Controls 
offers the revolutionary new PT Thermal Relay—the most precise thermal relay ever built!

Insulatian Resistance: 1,000 megohms
Dielectric Strength- 1000 v. RMS at sea level 500 v. RMS 
at 70,000 ft
Vibration: Operating or non-operating, 20 g up to 2000 cps
Shock Operating or non-operating, 50 g for 11 milli
seconds
Unidirectional Acceleration 10 g in any direction changes 
delay by less than 5%, 50 g by less than 10% with 
proper orientation.
Weight: 2 to 2% ounces

thermal relay 
ever built...

precise, 
sturdiest

And the PT's sturdiness is unequalled in thermal relays. It withstands missile vibration and shock far 
better than any other thermal relay.

SPECIFICATIONS

Time Delay: 3 to 60 seconds (Factory Set)
Setting Tolerance -5% (±% sec mm.)
Temperature Compensation; Within ±5% over — 65 C.
to +125“C. range (±% sec min.)
Heater Voltages: 6.3 to 115 v. for delays up to 12 sec., 
6.3 to 230 v. for longer delays.
Power Input: 4 watts. Rated for continuous energization 
al 125’C.
Contacts; SPST. normally open oi normally closed. Rated 
2 amps, resistive at 115 v AC or 28 v. CC

Write for Product Data Bulletin WPD-1015



NEW IN T018 CASE: RCA 2N794,2N795,2N796. IN TO-5 CASE: RCA 2N1300,2N1301,2NI683

HI 4 7200

SEE THE RCA EXHIBIT

Contact yout RCA Representative now for complete price and 
delivery information. For additional technical information, write 
RCA Semiconductor and Materials Division, Commercial Engi
neering. Section C-soNN, Somerville, N. J.

Available Through Your 
RCA Distributor A The Most Trusted Name in Electronics

/ RADIO CORPORATION OF AMERICA

'at THE IRE SHOW BOOTHS 1602-1608 AND 1701-1707

EAST CENTRAL Detroit 2. Mich., 
714 New Center Bldg., TR 5-5600 • 
CENTRAL Chicago 54. III., Suite 
1154, Merchandise Mart Plaza, WH 
4-2900 * Minneapolis, Minn., 5805 
Excelsior Blvd * WEST Los Angeles 
22, Cal., 6355 E. Washington Blvd., 
RA 3-8361 • Burlingame, Col., 1838 El 
Camino Real, OX 7-1620 * SOUTH: 
Orlando, Fla , 1520 Edgewater Drive, 
Suite I, GA 4-4768 * SOUTHWEST: 
Dallas 7, Texas, 7905 Empire Free, 
way, FL 7-8167 • GOV'T: Dayton 2, 
O . 224 N Wilkinson St.. BA 6-2366 
• Washington 7, D.C., 1725 "K" St., 
N W. FE 7-8500.

Field Office»
EAST Newark 2. N J , 744 Brood 
St., HU 5-3900 • Syracuse 3, N. V, 
731 James St., Room 402, GR 4 5591 
• NORTHEAST Needham Heights

Once again RCA meets the stringent demands of the dynamic computer industry with 
new high-speed switching transistors specifically designed for today’s military and in
dustrial data processing applications. Here are some of the outstanding features of these 
high performance types:

• High Power-Dissipation Capability-150 mw (max.) at 25°C.
• High Gain-Bandwidth Product*-40 (2N1300, 2N794), 60 

(2N13O1, 2N795), 80 (2N1683, 2N796). (Typical Values).
• High Beta (Hfe)-30 min. (2N13OO, 2N794), 40 min. (2N1301, 

2N795), 50 min. (2N1683, 2N796).
• Low Total Stored Charge In Saturating Circuits-400 

uucoulombs (2N13OO, 2N794), 325 uucoulombs (2N1301, 
2N795), 160 uucoulombs (2N1683, 2N796). (Max. Values). 
Rugged Mesa Structure

• Economy Performance-Top Performance at Low Cost.

TO-5

RCA Adds To The 2N1301 Family

NOW SMALLER 
IN TO18 CASE

Minimum Betas of 30, 40, 50 
Typical G-BP' of 40, 60, 80 Mc. 
Pulse Repetition Rates Up to 10 Mc

Now in 2 Case Sizes for 
Your Computer Designs
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