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Reliability 

Stability 

Performance 

TYPE 
JF DISCAPS 

e Characteristic frequency e Manufactured in capaci-

stability—superior to sim- ties between 150 MMF and 

ilar types. 10,000 MMF. 

• Working voltage rated at e Available with tolerances 

1000 V. D. C. ±10%, ±20%, +80-20% 

e Capacity change of only 

±7.5% between + 10°C 

and + 85°C. 

e Available with standard or 
plug-in leads. 

Type JF DISCAPS are one item in an extensive 

line of ceramic capacitors. Write today on your 
letterhead for RMC engineering counsel on de-

sign problems concerning capacitor application. 

RADIO MATERIALS COMPANY 
A DIVISION Of O. R. MALLORY 8. CO., INC. 

GENERAL OFFICE: • 242 W. Rryn Mawr Ave., Chicago 46, III. 

Two RMC Plants D  Exclusively to Ceramic Capacitors 
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SHELBY A. McMILLION, 

Publisher 

BERNARD F. OSBAHR, 

Editor 

LAST MONTH, we gave you a preview of our "New 

Look" in the distinctively designed cover. This Septem-

ber issue is the first that has been completely redesigned, 
from cover to cover. 

Lester Beall, one of this country's leading designers, 

has been working with us for more than six months. Our 

new styling represents the latest concepts in graphic arts. 

Some of the type faces are so new that they have been 

used only sparingly in the U. S. This issue marks 

their first use on a regular basis by a publication. 

The general appearance of the magazine will seem 

more "open." Type sizes are larger, and there is more 

space between the lines. The individual characters of 

type, too, are more rounded and designed for easier 
reading. 

Layouts are distinctive. Headlines are all capital let-

ters, and white space is used liberally. Variety is 
achieved by the treatment of the illustrations, and by 
judicious use of color. 

Columns of type are narrower, and not quite so long, 
improving readibility. 

Distinctive headings have been designed for all the 

departments in the magazine. These headings are con-
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sistent- . 1 combination of large open letters and heavy 

rules—that provide continuity for editorial material. 

In time this unique treatment will come to be char-

acteristic of ELECTRONIC INDUSTRIES. 

We have taken a new departure in our cover designs 

as well. Using photograms as our basic presentation 

enables our cover designer to create a wide range of 

unusual treatments of technical subjects. The technique 

is subtle and sophisticated, in keeping with the increas-
ing complexity of the electronic arts. The cover this 

month, for example, uses a few feet of paper tape to 

convey the theme of automatic control—automation. 

From cover-to-cover ELECTRONIC INDUSTRIES will 

be aiming at quality—the finest technical articles, clearly 

and logically presented, and chosen for their value to 
the working electronic engineer. 

DURING the past ten years the design of power supplies 

has become increasingly specialized and power supply 

manufacture has become an industry of its own. From 

very feeble beginnings, the field has now grown to more 

than 450 manufacturers. 

Rather obviously, power supplies came into their 

own because of the needs of the industry—for higher 

stability, improved regulation, lower ripple and other 

sophisticated requirements. Advanced military systems 

and electronic computers are primarily responsible for 
creating these requirements. 

We believe that engineers want to know more about 

specifying and buying these equipments, and for this 

reason we have made this the subject of an extensive 

editorial staff study. Managing Editor Jack Hickey 

and Assistant Editor Lou Gomolak have been in con-

tact with leading manufacturers in the field, talking to 

POWER 
SUPPLIES 
the engineers who are designing power supplies. They 

will point out some of the common mistakes made in 

ordering units and in specifying the reasonable limits 

on supply performance. Leading authorities in the 

field have contributed significant data that will help the 

working engineer understand new developments in this 
field. 

What our editors have found out in calling on some 

two dozen companies and in interviewing more than 

fifty engineers will be reported next month in "Power 

Supplies . . . Definitions to Design." We are sure you 

will be interested! 
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Registering Thin- Film Memory Masks 

of this issue 

page 96 

Present methods are inadequate to produce masks containing hun-

dreds of fine lines 8 or 10 inches long which may be required to 
register with thousands of magnetic bits within a tolerance of a few 

ten-thousandths of an inch. Here are four ways to make masks to 

these registration tolerances. 

Packaging and Interconnecting Integrated Networks page 100 

As semiconductor integrated networks become smaller, the problems 

of packaging and interconnecting these devices become major design 

considerations. The more important problems being faced are dis-

cussed and some suggested solutions evaluated. 

Automatic Check-Out For Automated Wiring page 104 

Complexity and reliability are demanding automated production. But 

accurate testing for quality control of machine-wired modules has 

been done manually—creating a bottleneck. Here's a system for high-
speed quality control. 

Analyzing Data By Least Squares page 110 

Least squares is a very useful statistical method of analyzing data 
having a common factor. In describing the characteristics of gyros, 
potentiometers, and displacement transducers, it can determine the 

most probable true value of a common factor with a maximum of 

accuracy. 

Gravitation . . . for the EE page 113 

Satellites and ultraprecise measuring instruments have renewed interest 
in gravitational experiments—for better understanding . .. for possible 
control. Here's how to develop an intuitive picture of what is being 

done ... without having to learn Einstein's General Relativity. 

Electroless Copper Deposition page 117 

Two-sided printed circuits need reliable cross-osiers. Electroplating 
provides this reliability, if the hole sides are first rendered conductive. 

Here's a way to make them conductive—and test results to prove 
it's good. 

Ceramic Reduces Grid Emission page 120 

High power electron tubes are essential for many military applications. 
Often, output power is limited by grid emission. Ceramic grids offer 
one method of reducing this detrimental effect. 

Measuring Coefficient of Friction page 126 

A dynamometer for continuously measuring the coefficient of friction 

between a test sample and a rotating drum is described. Also de-
scribed are the principles of the instrument along with design informa-

tion for related equipment. 

Integrated Networks 
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Ceramic Grid 
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Analyzing current developments and trends 
throughout the electronic industries that will shape 

tomorrow's research, manufacturing and operation 

'te> n••••, 
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SUN-SEEKER 
Goodyear engineer G. J. McKeel inspects a 6- oz. solar sensor devel-
oped by the firm for the Army. The sensor permits unattended 
operation of solar energy conversion power units by automatically 
directing solar cell panels toward the sun. 

LASER POWER is said to be multiplied as much 

as 1,000 times through a new modulation technique 

developed by General Dynamics Corp. The laser 

is surrounded by a non-uniform magnetic field 

which forces it to store up its energy. When the 

field is removed the laser releases the stored up 

energy in a concentrated pulse many times more 

powerful than in a non-modulated discharge. 

THIN-FILM intermediate frequency amplifier, be-

lieved to be the first successful linear integrated 

circuit, has been developed by G.E. It represents 

a successful departure from using thin-film inte-

grated electronic techniques for digital circuits 

only. Company spokesmen foresee linear inte-

grated circuits being used increasingly in space 

guidance, navigation and communication applica-

tions because of weight, size and reliability advan-

tages. 

4 

FREQUENCY SPACE allocated for airline tele-

phone is being criticized as much too narrow. How-

ever, the airline industry is going ahead, urging the 

Airline Electronic Engineering Committee to de-

velop an Equipment Characteristic describing the 

air-borne equipment. 

NEW TECHNIQUES of fetal electrocardiography 

that determine the existence of congenital cardiac 

malformation in unborn infants has opened up ex-

citing new possibilities in heart research. 

ELECTRICAL ENGINEERING is in a state of 

crisis because of its increasing emphasis on scien-

tific theory and corresponding decreasing emphasis 

on background knowledge of "ordinary things, ma-

terials, facts and principles." This warning was 

voiced to the AIEE Education Committee from 

University of Michigan Professor A. D. Moore. 

Simple lab demonstration equipment should be de-

veloped, he said, to present the simplest principles 

of electronics and physics. Experimentation should 

be encouraged, he said, and the chief encourage-

ment will come from being exposed to simple, 

easily understood, experiments. 

ANTI-SUB MISSILE 
ASROC launcher, shown installed on the destroyer leader Norfolk 
(DUI) is one of many already delivered to the Navy by Unidynamics 
Div., Universal Match Corp. The launchers aim and fire the ASROC 
missiles, which carry torpedoes or depth charges to destroy sub-
marines. 



EXPORTS OF ELECTRONIC PRODUCTS 

from the United Kingdom to the U. S. reached a 

record total of $22.3 million in 1961, a 14% ad-

vance from 1960. Exports of record playing mech-

anisms accounted for 49% of the total. These in-

creased by 34% while exports of record players, 

radios, and radio-phonographs dropped sharply. 

United Kingdom electronic exports to all countries 

in 1961 totaled $ 193.6 million, a 19% increase over 

1960. The United States was the largest single 

market followed by Netherlands, Canada, West 

Germany, Australia, Italy, Sweden, and France. 

MAGNETICALLY TUNABLE FILTER has been 

developed at Stanford Research Institute, using an 

yttrium-iron-garnet crystal. SRI electronics engi-

neer, P. S. Carter, said the device uses a 1/16-in. 

diameter sphere of the material. The essential prop-

erty of the filter is that the frequency at which it 

resonates is almost directly proportional to the 

strength of a direct current magnetic field directed 

across it. A microwave filter with an yttrium-iron-

garnet resonator in it can be tuned or scanned for 

the right transmitter wavelength, over wide bands 

as large as 2-1 ratio, simply by varying the mag-

netic field. 

SMALL BUSINESS ADMINISTRATION points 

to savings to the government of $4.5 million and 

employment for about 1,360 workers resulting from 

certificates of competency issued by SBA during 

the past fiscal year. The agency issued 292 certifi-

cates covering contracts valued at $71.2 million to 

low-bidding small firms. SBA certificates of com-e> 
petency are issued to low-bidding small companies 

to attest to their ability to perform certain defense 

contracts. 

NEW GALLIUM ARSENIDE DIODE has been 

developed at MIT which converts modulated elec-

tric current directly into modulated light beams. 

An experimental model has successfully trans-

mitted a high quality television picture over a dis-

stance of 275 feet. The researchers see no reason 

why the devices cannot transmit for 30 miles. Com-

menting on possible applications, the Lincoln Lab 

scientists said the new device makes possible "early 

realization" of many uses originally proposed for 

the laser. 

THE AEROSPACE INDUSTRY is expected to 

have more engineers and technicians than produc-

tion workers in 1970. During World War II 9 out 

of 10 industry employees were production workers. 

A recent survey estimates that at the turn of the 

decade only 29% of the work force will be produc-

tion workers while 32% will be technicians. 

SATELLITE TELECASTING directly to home 

TV receivers has been studied by various agen-

cies, with different conclusions. RCA scientists 

have completed five separate studies which report-

edly showed that telecasting from space satellites 

is highly feasible. But NASA-financed study un-

dertaken by Stanford Research Institute concluded 

that direct space casting was "extravagant, unnec-

essary and virtually impossible." 

SRI sentiments agreed generally with the state-

ment by FCC commissioner Craven that satellites' 

only near-future TV value was in the field of relay-

ing to and from ground station broadcast centers. 

It seems unlikely that however, space telecast is 

developed, there will be any direct transmission to 

homes. The problems of differing time zones, lan-

guage channel assignments, and the enormous 

power needed for transmission seem to rule out di-

rect telecasting in the forseeable future. 

SEMICONDUCTOR MANUFACTURING 

Bank of diffusion furnaces is a critical factor in the manufacture oi 
planar transistors and diodes at Sperry Semiconductor Div., Norwalk, 
Conn. The planar production process is a "batch" process and 
differs from previous manufacturing techniques in which each semi-
conductor device is tailor-made. 
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IEEE HEAD 

Donald G. Fink, Director of Philco Science 
Labs, has been named General Manager of 
the Inst. of Electrical and Electronic Engi-
neers. The IEEE will be formed when the 
IRE-AIEE merger is effected Jan. 1. The new 
society will have 160,000 members, will be 
world's largest engineering society. 

NEW FAA RADAR SERVICE 

An expanded terminal radar serv-
ice to segregate controlled from un-

controlled aircraft will be offered by 
the FAA for the first time at Atlanta, 
Ga. It begins Nov. 15. Such separa-
tion is a major recommendation of 
the FAA's Project Beacon for im-
proving air traffic control. 

Aircraft under visual and instru-
ment flight rules will be controlled in 

an airspace from 2,000 to 6,000 ft. 
within 15 miles of the Atlanta Airport. 

This allows enough room below the 
space for non-participating aircraft. 
Expanded control facilities and FAA 

research make the service possible. 

POSSIBLE 'RADIO 

BLACKOUTS' INVESTIGATED 

Arm.y scientists at Fort Monmouth, 

N. J., have created a flashing column 
of "plasma." They are beaming radio 
signals through it to explore a com-

munications problem that may plague 
inter-planetary space ships of the fu-
ture. 

Plasma is difficult to produce in 
high concentrations on earth. It makes 

up 99.9% of the substance in the uni-
verse. It can distort and block radio 
waves—even cause a radio blackout 
that could isolate a space ship from 

communicating with civilization for 
extended periods. 
An eight-foot-tall condenser bank 

that delivers a 10,000,000 amp jolt of 
electricity that lasts for a millionth 
of a second is used to create high-con-
centration, high-temperature plasma 
for the experiments. 
The experiments not only give valu-

able information on communications 
phenomena, but also give new basic 
knowledge about the structure of 
plasma, and how it forms and decays. 

MISSILE RADAR 

TO BE UPDATED 

Sperry Gyroscope Co., Great Neck, 
N. Y., has announced that the Navy 
has awarded it a $3-million contract 
to update Talos missile radars. Sperry 
will improve SPG-49 radar receivers 
with equipment developed since the 
original design was completed. Talos 
is the Navy's shipboard guided missile 
for long range air defense. 

OPTICAL 

'WORKHORSE' 

This Itek Space 
Track ing Telescope 
showed TV viewers 
close-ups of Astro-
naut Scott Carpen-
ter's " Friendship 7" 
up to 70 miles into 
space. The 240- in. 
focal length, all- mir-
ror telescope is high-
ly mobile, has been 
airlifted many places 
to spot objects in 
space. At Atlantic 
Missile Range they 
call it an optical 
"workhorse." 

CAPACITOR CHECK 

Technician at Union Carbide's plant in Cleve-
land, Ohio, reads X-ray plates for some of 
the 36 different types of solid tantalum 
capacitors made specifically for the "TEL-
STAR" satellite. Each of the capacitors was 
X-rayed twice. A record was kept of the 
measurements of the characteristics of each 
capacitor over a range of environmental 
conditions. 

NEW NERVOUS SYSTEM 

THEORY IS PROPOSED 

A new theory of the nervous sys-
tem has been proposed by Victor H. 
Fischer of Battelle Memorial Insti-
tute and Dr. Paul W. Watkins, staff 
psychiatrist of Columbus (Ohio) 
State Hospital. 

It is the theory of Fischer and Wat-
kins that information is transferred, 
integrated, and selected in the central 
nervous system—much like an FM ra-
dio transmitter and receiver. Present 
theories rest on the assumption that 
the electrical current in the nervous 
system performs its functions by varia-
tions in the level of the signal, that 

is to say, amplitude modulation (AM). 
Under the sponsorship of the State 

of Ohio's Div. of Mental Hygiene, 
the Columbus scientists conducted 
studies with an FM version of an elec-
troencephalograph. The standard elec-
troencephalograph is an instrument 
used to record electrical signals from 
the various areas of the brain. The 
new device, called a hyper frequency 
electroencephalograph (hyfreeg), was 
used to record the brain's electrical 
signals from 100 mental patients. As 
compared with the standard instru-
ment, the hyfreeg equipment produced 
a type of data that provided much 
more information about the mental 
activity of the subject. 

More News on Page 11 



• (and other applications requiring Capacitors for Power Supplies extremely large values of capacitance) 

WHICH DO YOU NEED--
FINE...or... SUPERFINE? 

POWERLYTIC® 

CAPACITORS 
for 65 C Operation 

With metal cases ranging from 1% " diameter x 

21/4  " long to 3" diameter x 45/8" long, Type 36D 

capacitors pack the highest capacitance values 

available in these physical sizes. Their maximum 

capacitance values range from 150,000 µF at 

3 volts to 1000 µF at 450 volts. 

COMPULYTIC® 

CAPACITORS 
for 85 C Operation 

The Type 32D Series offers the ultimate in reliable 

long-life electrolytic capacitors for computer serv-

ice. With case sizes similar to those of Type 36D, 

these higher-temperature units have maximum 

capacitance values ranging from 130,000 uF at 

2.5 volts to 630 1iF at 450 volts. 

Both Powerlytics and Compulytics have all of the qualities you expect from 
Sprague electrolytic capacitors—low equivalent series resistance, low leakage 
currents, excellent shelf life, and high ripple current capability. They are 
available with tapped terminal inserts, often preferred for strap or bus bar 
connections, as well as solder lugs for use with permanently wired connections. 

Popular ratings of Type 36D Powerlytics 
are now available for fast delivery 
from your Sprague Industrial Distributor. 

* * 
For complete technical data on Type 36D Powerly:ics, 
write for Engineering Bulletin 3431. For the full story 
on "blue ribbon" Type 32D Compulytics, write for Bul-
letin 3441B to the Technical Literature Section, Sprague 
Electric Company, 233 Marshall St., North Adams, Mass. 

SPRAGUE COMPONENTS 

CAPACITORS 

TRANSISTORS 

MAGNETIC COMPONENTS 

RESISTORS 

MICRO CIRCUITS 

INTERFERENCE FILTERS 

PULSE TRANSFORMERS 

PIEZOELECTRIC CERAMICS 

PULSE-FORMING NETWORKS 

TOROIDAL INDUCTORS 

HIGH TEMPERATURE MAGNET WIRE 

CERAMIC-BASE PRINTED NETWORKS 

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIONAL DIGITAL CIRCUITS 

ELECTRIC WAVE FILTERS 

SPRAGUE 
THE MARK OF RELIABILITY 

•5•116 
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Specifically engineered for each application 

Clare originated the compact, light weight 

telephone- type relay...and has supplied 

over 10,000,000 for exacting users. 

FAST OPERATE 
FAST RELEASE 

LONG LIFE 

Standard coils provide 
fast operate and fast re-
lease: 

Operate: 5 to 60 ms 
Release: 5 to 125 ms 

Power Type J Relays— 
Heavy-duty contacts riv-
eted to springs. 3/16" diam-
eter (silver). Rated current-
carrying capacity: 7 am-
peres, 28 vdc. or 110 vac. 

Type J Video relays for 
switching video and other 
high-frequency currents. 

customized for 
optimum reliability 

You get exactly the telephone-type relays 

you need— precisely adjusted, and 100% 

tested for adjustment, dielectric strength 

and operating characteristics...when you 

specify the original compact industrial tele-

phone-type relay. 

For applications which require a conven-

tional telephone-type relay, the CLARE 

Type J offers a versatility of performance 

and flexibility of installation that meet the 

requirements of the widest variety of indus-

trial designs. 

Contact failure is precluded by the use of 

independent twin contacts. Stable opera-

tion and adjustment are maintained by the 

largest possible armature bearing surface. 

Fine adjustment is also aided by an ex-

tremely rigid heel- piece. Tests (discon-

tinued after 70,000,000 operations) showed 

no contact failure whatsoever. 

For more complete information write or call C. P. 

Clare 8, Co., 3101 Pratt Blvd., Chicago 45, Illinois. 
Cable Address: CLARELAY. In Canada: C. P. 

Clare Canada Ltd., 840 Caledonia Road, Toronto 
19, Ontario. In Europe: Europelec, Les Clayes-

sous-Bois (Set O.) France. 
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PERSONAL SHIELDS TERMED 

BEST FOR LUNAR FLIGHT 

Personal shielding around each 

astronaut on a lunar mission is need-

ed to give adequate radiation protec-

tion from solar flares—and at the same 

time keep the space vehicle's weight 

unexcessive—a GE space expert re-

cently stated. 

Dr. George R. Arthur told a meet-

ing the Institute of Aerospace Sciences 
in Los Angeles that adequate radia-

tion shielding for a Project Apollo 

spacecraft would add 3,500 lbs. He 

contrasted this with 1,200 lbs. which 

he said would be added by personal 

shielding for the three man crew. 

Dr. Arthur said the 3,500 lb. load 

would make it impossible for the 

rocket booster to perform the desired 

functions. 

COMPUTER SHARING PLAN 

An experimental plan for sharing 

computer equipment has been insti-

tuted among Federal Government 

agencies in the Philadelphia, Pa., area. 

It was developed by the Bureau of the 

Budget, assisted by other government 

agencies. 

Under the plan the Post Office is 

operating an area computer sharing 

exchange. This exchange expedites 

the sharing by enabling the 65 Federal 

agencies in the area to register their 

computer needs and resources. 

MELTING FURNACE 

Electronically- controlled melting furnace is a 
feature of new Cleveland casting plant of 
Arwood Corp. Several such furnaces installed 
at plant, the company's sixth, facilitates pro-
duction of ceramic shell castings larger than 
those produced by any other plant. 

(Continued on page 11) 
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• Engineers of the Sperry Gyroscope Co., Great Neck, N. Y., have demon-
strated the feasibility of a laser doppler radar that can detect and measure 
motion 10,000 times more accurately than the best microwave systems. A 
working laboratory model using a movable mirror as a target has shown 

that a radar can measure velocity with equal and absolute precision from 
orbital injection speeds of five mi/sec. down to less than one ten-thousandth 

of an in./sec. 

• Three firms, Aeronutronic Div. of Ford Motor Co., General Dynamics/ 
Astronautics, and Lockheed Missiles and Space Co., have been awarded 
contracts by NASA to carry out studies of early manned planetary explora-
tion. The studies, known as EMPIRE ( Early Manned Planetary- Inter-
planetary Roundtrip Experiment) will last six months. Lockheed and Ford 
will investigate Mars " fly-by" missions, while General Dynamics will study 

a Mars orbiting mission. 

• The communications network linking Turkey, Iran and Pakistan will be 

completed by Television Associates of Indiana, Inc., Michigan City, Ind. 
Work will be done under a contract awarded by the State Dept.'s Agency 
for International Development (AID). Known as the CENTO Regional 
Telecommunications Project, the 600-channel system will be the longest 
contiguous microwave network in the world. The system is part of the 
economic program of the Central Treaty Organization. It will link Ankara, 
Teheran and Karachi. 

• USAF has contracted U. S. Sonics Corp.. Cambridge, Mass., to build 
an experimental Acoustic Energy Converter capable of transforming the 
sound of jet engines into electricity that can be directly used by the jet air-

craft. In their final form these converters will be able to produce enough 
electricity to service the entire electrical system of a four-engine jet. 

• A $3,100,000 contract for the design and production of transportable 
communications systems has been awarded Adler Electronics, Inc., New 
Rochelle, N. Y., by the USAF. Known by the code name of "Project 
Highball" these high frequency, single sideband systems are compatible 
with the Air Force's Global Aircom Communications Network. 

• A nuclear-energy-operated gyroscope, with greater long-time accuracy 
than conventional models, is under development by Republic Aviation Corp.. 
Farmingdale, N. Y. Called a magnetic induction gyroscope, the new gyro 
will not have any moving parts. Instead it will employ spinning protons 
and electrons, aligned by a magnetic field. It is expected to have a drift 
rate lower than that of the best existing gyros, and its design will eliminate 
the complexity and fabrication precision required of mechanical gyroscopes. 

• General Dynamics/Electronics, San Diego, Calif., has designed a radar 
using lightweight materials so that the entire system can be flown or floated 
into battlefield positions easily. It has a 300-mile detection range and is 
contained in two watertight packages of 3,500-lbs. each. It can be assembled 
in two hours. Assembly under tactical conditions is aided by such features 
as sequential unloading, "braille" part identification and minimum tool 
requirements. 

• A solid-state photomixer diode that can demodulate laser outputs lias 
been introduced by the Phi'co Corp., Lansdale, Pa. The device, designated 
L-4500, is a silicon planar epitaxial diode that detects the difference fre-
quency between two closely spaced optical laser frequencies. The L-4500 
provides high quantum efficiency, and operates for information bandwidths 
up to 5 KMC. Its quantum efficiency is estimated at a minimum of 65% 

(typical performance 85%) at 7,000 angstroms. 

• R & D work on spacecraft thermal radiation guides for power transmis-
sion will be conducted by Electro-Optical Systems, Inc., Pasadena, Calif., 
for the USAF. Transmission of radiant energy through tubes with highly 
reflective internal walls will be investigated. By this technique the energy 
can be transmitted directly to thermal consuming devices such as ion 
engine emitters or electron tube cathodes. Successful adaptation of this 
technique would avoid the complexity and inefficiency of converting heat 
into electricity to perform this function. 
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New from Sprague!  

F 
Get nearly twice the capacitance of older designs in 

Sprague's new high-gain etched-foil TANTALEr Capacitors 

IMPROVE FILTERING EFFICIENCY WITH NO SACRIFICE IN RELIABILITY, SIZE, OR WEIGHT! 

HIGH CAPACITANCE Tubular Tantalex Capacitors with 

almost double the capacitance of standard etched-foil 

tantalum capacitors have been developed by the Sprague 

Electric Company to meet the needs of design engineers. 

A new etching technique, the result of art intensive research 

program, gives considerably higher effective surface area to 

the capacitor electrodes without sacrifice in reliability or in any 

of the electrical parameters by which foil tantalum capacitors 

are usually judged. 

Unlike other "high capacitance" foil tantalums, Sprague 

Tantalex Capacitors continue to maintain their rigid standards 

for shelf and service life under severe environmental condi-

tions. Certain performance characteristics have actually been 

tightened. For example, allowable leakage current has now 

been halved, making the use of these capacitors possible in 

many new applications. 

SPRAGUE COMPONENTS 

Etched-foil Tantalex Capacitors are available in two operat-

ing temperature ranges—polarized Type 112D and non-polar-

ized Type 113D for —55 C to +85 C operation, as well as 

polarized Type 122D and non-polarized Type 123D for 

—55 C to + 125 C operation. 

The Foil-type Tantalex Capacitor Line also includes con-

ventional low-gain etched-foil and plain-foil capacitors in both 

polarized and non-polarized construction, providing a foil 

tantalum capacitor for every application. 

ijam=1.1_ 

For complete technical data on 85 C capacitors, request 

Engineering Bulletin 360/B. For the full story on capacitors 

for 125 C operation, write for Engineering Bulletin 3602B. 

Address Technical Literature Section, Sprague Electric 

Company, 233 Marshall Street, North Adams, Massachusetts. 

CAPACITORS 

TRANSISTORS 

MAGNETIC COMPONENTS 

RESISTORS 

MICRO CIRCUITS 

INTERFERENCE FILTERS 

PULSE TRANSFORMERS 

PIEZOELECTRIC CERAMICS 

PULSE-FORMING NETWORKS 

TOROIDAL INDUCTORS 

HIGH TEMPERATURE MAGNET WIRE 

CERAMIC- BASE PRINTED NETWORKS 

PACKAGED COMPONENT ASSEMBLIES 

FUNCTIONAL DIGITAL CIRCUITS 

ELECTRIC WAVE FILTERS 

SPRAGUE® 
THE MARK OF RELIABILITY 

45-402 

Circle 4 on Inquiry Card 

'Sprague' and are registered trademarks of the Sprague Electric Co. 
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SOVIETS OPPOSE U. S. 

SATELLITE FREQUENCY PLAN 

The problem of allocating frequen-

cies for global satellite communica-
tions, made a practical one by the ad-
vent of America's Telstar, has become 
another bone of contention between the 
United States and Soviet Union. 

Both nations are trying to influence 
members of the International Telecom-
munications Union, the body which 
controls such matters, in favor of their 
respective and opposing plans. 

This 113-member body will meet in 
Geneva in the Fall of 1963 to take up 
the whole problem of determining 
satellite frequencies. 

The U. S. plan would set aside al-
most 3,000 MC for satellite communi-
cations. The Russians, who have not 
yet entered the space communications 
field, would allocate only 950 MC for 
this purpose. 

In devising their plan, the Soviets 
have included frequencies which "ac-
cidentally" fall within bands presently 
used by U. S. military radar. 

World nations outside the Com-
munist bloc have generally favored the 
U. S. proposal. Some, however, have 
questioned setting aside so much of 
the radio spectrum for this use. 

One reason for this is that the U. S. 
Defense Dept. is developing its own 
satellites. Some countries object to 
setting aside the 3,000 MC asked by 
the U. S. when part of it would be 
used by the U. S. military. 

Under the U. S. plan the following 
frequencies would be set aside: 3,700 
to 4,200 and 5,925 to 8,400 MC. These 
bands would be shared with ground 
microwave systems, except for two 
small portions: 7,650 to 7,700 and 8,-
350 to 8,400 MC. The Soviets would 
set aside the following bands: 3,550 to 
3,650, 4,350 to 4,700 and 5,670 to 6,-
170 MC. 

U. S. and Soviet scientists agree on 
one thing: that there can be sharing 
of frequencies by communications 
satellites and ground microwave point-
to-point radio and telephone systems. 
A radio-quiet area would be needed 
around the ground receiving stations 
for the satellites. 

International agreement is needed, 
however, to prevent frequencies as-
signed satellites from being used for 
such other purposes as high-powered 
radar and tropospheric scatter com-
munications. 

AIRBORNE ANALYZER 

HELPS LAUNCH X-15 

Minneapolis - Honeywell Regulator 
Co. has developed an airborne analyzer 
to check out the self adaptive flight 
control system in the X-15 just prior 
to its launch from the B-52 mother 
aircraft. 

Final GO- NO-GO check of the X- 15's adap-
tive control system is accomplished by this 
airborne automatic checkout equipment. 

The analyzer is used as a final GO-
NO-GO check of the control system. 
It is programmed to perform 77 tests 
in min. including checks of the 
fixed gain, variable gain, redundant 
channels, fail safe, hold modes, trim 
and reaction control functions. 
Mounted in the B-52, the analyzer 

is connected to the X-15 through an 
umbilical cable 150 ft. long and con-
taining 110 leads. Checkout is con-
trolled from the B-52. 

SPACE VEHICLE HEAT 

SOURCE TO BE BUILT 

An experimental five-foot diameter 
parabolic solar concentrator or mirror 
will be built by Fairchild Stratos 
Corp., Hagerstown, Md., for NASA. 
Aim of the project is to produce a 

concentrator capable of efficient solar 
energy reflection and concentration for 
use as a heat source in solar thermi-
onic power systems for space vehicles. 
Such a system requires a lightweight 
reflector having high optical accuracy 
which must be maintained under all 
the rigors of launching and space 
flight. 
The concentrator will be built as an 

adhesive bonded aluminum honeycomb 
structure, using specialized, precision 
manufacturing and tooling methods. 

HIGH-SPEED CAMERA USED 

A camera which shoots 4,000 
frames/sec. is used by Aerojet Gen-
eral scientists to monitor rocket en-
gine test firings. The experts then 
show the film at 24 frames/sec. so 
they can study engine performances in 
detail. 

Mg BM 
OU, lUg0 
ELECTRIC ENGINES TERMED 

BEST FOR SPACE PROPULSION 

Spacecraft weighing hundreds of 
tons will probably be propelled by elec-
tric engines generating a few lbs. of 
thrust, stated a GE propulsion expert 
recently at a meeting of the Institute 
of Aerospace Sciences in Los Angeles. 
The predictor was Arnold D. Cohen, 

of GE's Missile and Space Vehicle 
Dept. He claimed electric propulsion 
engines will exceed high-thrust chemi-
cal or nuclear rockets in ability to 
transport high tonnages to Mars and 
beyond. This would occur once space-
craft have been placed in earth orbit 
by conventional rocket systems. 
A 14,000 lb. payload—earth-orbited 

by a Saturn C-1--could be sent up to 
Mars by an electric engine, while a 
chemical rocket could deliver only a 
7,000 lb. payload. A nuclear rocket 
would be less desirable for this class 
of spacecraft, Cohen said. 
The inherent advantage of the elec-

tric rocket is its very low fuel con-
sumption. Electrical energy and mag-
netic energy are used to break up the 
atoms of a gas and hurl the resulting 
particles to develop thrust. Conven-
tional rockets develop much higher 
thrust but they do not achieve nearly 
as much thrust-per-lb. of stored fuel. 

STATIC TEST TOWER 

Artist's drawing of huge test tower to 
be built at NASA Marshall Space Flight 
Center, Huntsville, Ala. It is for captive-fit-
ing Saturn C-5 rocket booster and must witF-
stand 7.5 million lbs. thrust. Tower will te 
450 ft. high ( with crane), 160 ft. sq. at basa. 

More News on Page 23 
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for electronic and aerospace applications* 

If Space is your dimension, take the measure of Stevens Certified Thermostats. For in 
hostile aerospace environments, you can't take a chance on Reliability. 

Since Stevens makes the broadest line of bimetal thermostats in the industry, you can get 
all the special features to fit your special requirements exactly right from a proven, 
standard production-line Stemco thermostat, or from a minor modification thereof. This also 
gets your product off the ground faster . . . by cutting lead time . . . by slashing 
engineering and development costs. 

If reliability, weight, smaller size and cost are considerations, there's only the Stevens 
Certified Thermostat line to consider. Start the countdown sooner by putting us in your 
supplier orbit. 

*Above Stemco Thermostats are designed and manufactured to meet most requirements of applicable 
M I L specifications. 

re) 
Type MX Hermetic Type AX Hermetic Type C Hermetic Type A Hermetic 

Snap . acting to open on Similar to Type MX but to Field- adjustable, positive- Electrically independent 
temperature rise only, close on temperature rise. acting. Electrically in. bimetal disc and high-
Highly responsive copper Wide selection of terminals pendent bimetal strip type response brass case for 
housing. Standard toler- and mounting provisions, for operation from -10° to quick, snap-action control 
ance ± 3°F with 2 to 6°F highly responsive brass 300°F. Also supplied as from -10* to 300°F. Various 
differentials; 1 to 4°F dif- housing. 2° to 6°F differen- double thermostat 'alarm' enclosures, terminal ar-
ferentials on special order. tial. Bulletin 3200. type. Turret terminals or rangements and mounting 
Temperature 10" to 260°F. wire leads. For ratings, etc., provisions, including 
Various terminals and Bulletin 5000. brackets. Bulletin 3000. 
mounting brackets. See 
Bulletin 6-100. A-711MA 

STEVENS manufacturing company, inc. 

P.O. Box 1007 • Mansfield, Ohio 
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SEPTEMBER 

Sept. 16-20: Electrochemical Soc. Mtg.; 
Statler-Hilton Hotel, Boston, Mass. 

Sept. 17-18: Hydrofoil & Air Cushion 
Vehicles Mtg., IAS; Shoreham Hotel, 
Washington, D. C. 

Sept. 18-19: "Rectifiers in Industry," 
3rd Quintennial Industry-wide Mtg., 
Industrial Power & Semiconductor 
Rectifier Committees, AIEE; Deshler-
Hilton Hotel, Columbus, Ohio. 

Sept. 18-20: Ordnance Environmental 
Rsrch. Symp. (unclass.), Environ-
mental Rsrch. Ofc., Chief of Ord-
nance, U. S. Army; El Tropicano Ho-
tel, San Antonio, Tex. 

Sept. 19-20: 11th Annual Joint Ind. 
Electronics Symp., IRE (PGIE), AIEE, 
ISA; Sheraton-Chicago Hotel, Chi-
cago, III. 

Sept. 19-21: 6th Nat'l Conf. on Tube 
Techniques, Advisory Grp. on Elec-
tron Devices, Ofc. of Defense Rsrch. 
& Eng., Dept. of Def.; Western Union 
Audit., New York, N. Y. 

Sept. 24-26: Nat'l Power Conf., ASME, 
AIEE; Lord Baltimore Hotel, Balti-
more, Md. 

Sept. 25-28: Space Power Systems 
Conf., ARS; Miramar Hotel, Santa 
Monica, Calif. 

Sept. 25-28: 1962 Iron & Steel Cony. 
& Exp. (Computer Control of Steel-
making Operations), AISE; Cleveland 
Public Audit., Cleveland, Ohio. 

Sept. 26-27: Symp. on Physics of Fail-
ure in Electronics, USAF, ARF; Ill. 
Inst. Tech., Chicago, III. 

Sept. 26-29: Fall Mtg., Materials, Eqpt. 
& White Wares Divs., ACS; Bedford 
Sprgs. Hotel, Bedford, Pa. 

Sept. 28-29: 12th Annual Broadcast 
Symp., IRE (PGB); Willard Hotel, 
Washington, D. C. 

Sept. 30-Oct. 5: 4th Pacific Area Nat'l 
Mtg., ASTM; Statler-Hilton Hotel, Los 
Angeles, Calif. 

OCTOBER 

Oct. 1-2: Annual Mtg. Engrs. Council 
for Prof. Develop.; Bellevue-Stratford 
Hotel, Philadelphia, Pa. 

Oct. 1-3: 8th Nat'l Communications 
Symp., IRE (PGCS); Municipal Audit. 
& Hotel Utica, Utica, N. Y. 

Oct. 1-4: Nat'l. Fall Mtg., AWS; Hotel 
Schroeder, Milwaukee, Wisc. 

Oct. 1-5: West Coast Testing Exh. & 4th 
Pacific Area Nat'l. Mtg., ASTM; Stat-
ler-Hilton Hotel, Los Angeles, Calif. 

Oct. 1-5: Northeast Commerce & Ind. 
Exp., U. S. & Mass. Depts. of Com-
merce, 11 Northeast & Middle At-
lantic states; Commonwealth Armory, 
Boston, Mass. 

Oct. 1-5: Semiannual Western Eng. 
Conf. & Tool Exp., ASTME; Pan Pa-

...in the electronic industry 

cific Audit., Los Angeles, Calif. 
Oct. 2-4: Nat'l. Symp. on Space Elec-

tronics & Telemetry, IRE (PGSET); 
Fountainebleau Hotel, Miami Beach, 
Fla. 

Oct. 3-6: Annual Mtg., OSA; Manger 
Hotel, Rochester, N. Y. 

Oct. 4-5: Joint Solid Fuels Conf., ASME, 
AIME; Penn-Sheraton Hotel, Pitts-
burgh, Pa. 

Oct. 4-6: Refractories Div. Fall Mtg., 
ACS; Bedford Sprgs. Hotel, Bedford, 
Pa. 

Oct. 7-9: Basic Science Div. Fall Mtg., 
ACS; Battelle Mem. Inst., Columbus, 
Ohio. 

Oct. 7-12: 1962 Fall Gen'l. Mtg., AIEE; 
Pick-Congress Hotel, Chicago, Ill. 

Oct. 8-10: 18th Annual Nat'l. Elec-
tronics Conf. & Exh., IRE, AIEE, 
Ill. Inst. Tech., Northwestern Univ., 
Univ. of Ill.; McCormick Place Exp. 
Hall Chicago, Ill. 

'63 Highlights 

IRE Inel. Cony., Mar. 25-28; Coliseum 
and Waldorf-Astoria Hotel, New York, 
N. Y. 

WESCON, Western Electronic Show and 
Conf., Aug. 20-23, IRE, WEMA; Cow 
Palace, San Francisco, Calif. 

NEC, Nat'l. Electronics Conf., Oct. 28-
30, IRE, AIEE; McCormick Place, Chi-
cago, III. 

NEREM, Northeast Research and Eng'g 
Mtg., Nov. 4-6, IRE; Boston, Mass. 

Oct. 9-12: Electronics Div. Fall Mtg., 
ACS; Statler-Hilton Hotel, Boston, 
Mass. 

Oct. 10 - 11: Magnetohydrodynamics 
Conf., Mich. State Univ.; E. Lansing, 
Mich. 

Oct. 10-12: 20th Annual Aerospace 
Exp./Report, AES; Pan- Pacific Audit., 
Los Angeles, Calif. 

Oct. 11-12: Southeast Reg. Conf., 
NACE; Birmingham, Ala. 

Oct. 11-12: 18th Annual SPI New Eng-
land Sec. Conf.; Wentworth- by-the-
Sea, Portsmouth, N. H. 

Oct. 12-13: Reg. Conf., AIIE; El Cortez 
Hotel, San Diego, Calif. 

Oct. 12-13: Photographic Electronic 
Symp., SPSE; Washington, D. C. 

Oct. 14-17: Conf. on Electrical Insula-
tion, Nat'l. Academy of Sci. & Nat'l. 
Rsrch. Council; Hershey Hotel, Her-
shey, Pa. 

Oct. 15-16: NAB Fall Reg. Conf.; Dink-
ler-Plaza, Atlanta, Ga. 

Oct. 15-17: 1962 URSI-IRE Mtg.; 
Ottawa, Ont., Canada. 

Oct. 15-18: Intl. Symp. on Space Phe-
nomena & Measurement; IRE 
(PGNS), AEC, NASA; Statler-Hilton 

Hotel, Detroit, Mich. 
Oct. 15-19: 1962 AES Fall Copy.; Barbi-

zon- Plaza Hotel, New York, N. Y. 
Oct. 15-19: 17th Intl. Instrument-Auto-

mation Conf. & Exh. & ISA Annual 
Mtg.; N. Y. Coliseum, New York, 
N. Y. 

Oct. 15-20: Pacific Coast Reg. Mtg., 
ACS; Olympia Hotel, Seattle, Wash. 

Oct. 16-19: South Central Reg. Conf. 
& Exh., NACE; Granada Hotel, San 
Antonio, Tex. 

Oct. 18-19: Reg. Conf., AIIE; Hotel 
Lafayette, Buffalo, N. Y. 

Oct. 18-19: NAB Fall Reg. Conf.; Bilt-
more Hotel, New York, N. Y. 

Oct. 21-26: Semiannual Fall Cony. & 
Eqpt. Exh., SMPTE; Drake Hotel, Chi-
cago, Ill. 

Oct. 22-23: NAB Fall Reg. Conf.; Edge-
water Beach Hotel, Chicago, III. 

Oct. 22-24: 9th East Coast Conf. on 
Aerospace & Navigational Electron-
ics, IRE (PGANE); Emerson Hotel, 
Baltimore, Md. 

Oct. 24-25: Computer Applications 
Symp., ARF; Morrison Hotel, Chi-
cago, Ill. 

Oct. 24-26: Annual Mtg., Soc. for Ex-
perimental Stress Analysis; Schroed-
er Hotel, Milwaukee, Wisc. 

Oct. 25-26: NAB Fall Reg. Conf.; Ste-
ler-Hilton Hotel, Washington, D. C 

Oct. 25-27: 1962 Electron Devices Mtg.. 
IRE (PGED), Sheraton-Park Hotel 
Washington, D. C. 

Oct. 26-27: Midwest Quality Controi 
Conf., ASQC; Statler-Hilton Hotel. 
Denver, Colo. 

Oct. 29: 4th Annual AIEE Western Tech. 
Conf.; Biltmore Hotel, Los Angeles, 
Calif. 

Oct. 29-31: 15th Intl. Systems Mtg. of 
Systems & Procedures Assoc.; Stat-
ler - Hilton, Sheraton - Plaza Hotels, 
Boston, Mass. 

Oct. 29-31: Mtg., Soc. of Rheology; 
Johns Hopkins Univ., Baltimore, Mc. 

Oct. 29-31: Symp. "Dynamics of Mar-
ned Lifting Planetary Entry," AFOSF*; 
Phila., Pa. 

Oct. 29-Nov. 2: World Metal Show & 
44th Nat'l. Metal Cong., ASM; Coli-
seum, New York, N. Y. 

Oct. 30-31: Nat'l Spaceborne Computer 
Eng. Conf., IRE (PGEC); Disneyland 
Hotel, Anaheim, Calif. 

Oct. 30-Nov. 1: 8th Tri-Service Conf. on 
Electromagnetic Compatibility, AR•7; 
Ill. Inst. Tech., Chicago, Ill. 

NOVEMBER 

Nov. 1-2: Annual Instrumentation 
Conf., La. Polytech. Inst.; Ruston, La. 

Nov. 1-2: Chemtronics Conf., ASQ -2.; 
Statler-Hilton Hotel, New York, N. Y. 

Nov. 1-2: 6th Nat'l. Conf., IRE (PGPEP); 

(( ontruifed or? pug,' hl 
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ARNOLD 
PULSE TRANSFORMER CORES ... 
INDIVIDUALLY TESTED 
UNDER ACTUAL PULSE CONDITIONS 
The photograph below shows a big 
Silectron 4-mil pulse transformer core 
on test in the Arnold plant, before ship-
ment for use in the missile program. 

It also illustrates a special Arnold ad-
vantage: a 10-megawatt pulse-testing 
installation which enables us to test-
prove pulse cores to an extent un-
equalled elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
"C" cores—supplied with a guaranteed 
minimum pulse permeability of 300— 
are tested at 0.25 microseconds, 1000 
pulses per second, at a peak flux den-

sity of 2500 gausses. The 2 mil cores, 
with a guaranteed minimum pulse per-
meability of 600, receive standard tests 
at 2 microseconds, 400 pulses per 
second, at a peak flux density of 
10,000 gausses. 
The test equipment has a variable 

range which may enable us to make spe-
cial tests duplicating the actual operat-
ing conditions of the transformer. The 
pulser permits tests at .05, . 25, 2.0 and 
10.0 microsecond pulse duration, at rep-
etition rates varying anywhere from 50 
to 1000 pulses per second. 

This is just another of Arnold's facil-
ities for better service on magnetic 
materials of all description. • Let us 
supply your requirements. For design 
information on Arnold Silectron Cores, 
write for Bulletin SC- 107A. Address 
The Arnold Engineering Company, 
Marengo, Ill, 

ADDRESS DEPT. El-9 

ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS 

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL 

CITIES • find them FAST in the YELLOW PAGES 

11-432, 
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Jack Tar Hotel, San Francisco, Calif. 

Nov. 1-2: Reg. Conf., AllE; Deauville 
Hotel, Miami Beach, Fla. 

Nov. 1-3: Reg. Conf., AllE; Shoreham 
Hotel, Washington, D. C. 

Nov. 1-3: Fall Mtg., Nat'l. Soc. of Prof. 
Engrs.; Hotel Westward Ho, Phoenix, 
Ariz. 

Nov. 4-7: 15th Annual Conf. on Eng. in 
Medicine & Biology, IRE, AIEE, ISA; 
Conrad- Hilton Hotel, Chicago, Ill. 

Nov. 5-7: 1962 Northeast Electronics 
Rsrch. & Eng. Mtg., IRE; Common-
wealth Armory and Somerset Hotel, 
Boston, Mass. 

Nov. 5-9: Fall Mtg., AIME, MS; Chicago, 

Nov. 7-10: Fall Mtg., ASA; Olympia Ho-
tel, Seattle, Wash. 

Nov. 8-9: NAB Fall Reg. Conf., Shera-
ton- Dallas Hotel, Dallas, Tex. 

Nov. 8-9: Nat'l. Mtg. Operations Rsrch. 
Soc. of America; Sheraton Hotel, 
Phila., Pa. 

Nov. 8-9: Reg. Tech. Conf., SPE; Hotel 
Essex House, Newark, N. J. 

Nov. 10-25: World Economic Progress 
Assembly & Exp., Ctr. for Intl. Eco-
nomic Growth; McCormick Place, Chi-
cago, III. 

Nov. 12-13, 1962: NAB Fall Reg. Conf.; 
Muehlbach Hotel, Kansas City, Mo. 

Nov. 12-15: 8th Annual Magnetism & 
Magnetic Materials Conf. & Exhib., 
AIEE, AIP; Penn-Sheraton Hotel, 
Pittsburgh, Pa. 

Nov. 12-18: Annual Mtg. & Astronauti-
cal Exp., ARS; Pan Pacific Audit., Los 
Angeles, Calif. 

Nov. 15-16: NAB Fall Reg. Conf.; Brown 
Palace, Denver, Colo. 

Nov. 19-20: 1962 Mid-American Elec-
tronics Conf.; Kansas City Section, 
IRE; Continental Hotel, Kansas City, 
Mo. 

Nov. 19-20: NAB Fall Reg. Conf.; Shera-
ton- Portland Hotel, Portland, Ore. 

Nov. 23-24: Thanksgiving Mtg. of APS; 
Cleveland, Ohio. 

Nov. 25-30: Winter Annual Mtg., ASME; 
Statler Hilton Hotel, New York, N. Y. 

Nov. 26-28: Machine Tools Conf., AIEE; 
Statler-Hilton Hotel, Detroit, Mich. 

Nov. 26-28: Winter Mtg. & Atom Fair, 
ANS, AIF; Sheraton-Park & Shoreham 
Hotels, Washington, D. C. 

Nov. 26-29: Atom Fair-62, ANS; Shore-
ham Hotel, Washington, D. C. 

Nov. 27-29: EIA Mtg.; Jack Tar Hotel, 
San Francisco, Calif. 

Nov. 28-30: 1962 Ultrasonics Symp., 
IRE (PGUE); Columbia Univ., New 
York, N. Y. DECEMBER 

Dec. 2-6: Annual Mtg., AlChE; Conrad-
Hilton Hotel, Chicago, III. 

Dec. 4-6: Fall Joint Computer Conf., 
IRE (PGEC), AIEE, ACM, Simulation 

Councils, Inc.; Sheraton Hotel, Phila., 
Pa. 

Dec. 6-7: PGVC Conf., IRE (PGVC); Dis-
(Continued on page 16) 
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HIGH FIDELITY 

PRESSURE TRANSDUCER 
AIL Norwood pressure transducers "follow the music." The output stays in 
tune with the input whether the pressure is at zero or fluctuating up to 
20,000 cycles per second. The secret is the small mass and minute deflection 
of the sensitive element— precision-wound 2-axis strain gauges bonded to a 
strain tube, opposing a specially formed flush diaphragm of stainless steel. 

Neither tempo nor temperature fluctuations affect the sustained high ac-
curacy and repeatability (better than 0.1%) of ATL Norwood pressure trans-
ducers, even under the conditions encountered in rocket combustion cham-
bers, " hot-shot" tunnels, and explosive detonation tests. Their performance 
is virtually unaffected by extremes of shock, vibration, and acceleration— 
they'll take 100 g in any direction with only a 1% change in output. Linearity 
is better than 0.5%, and resolution is limited only by the readout equipment. 

AIL Norwood pressure transducers are available in models for operation 
from 25 to 60,000 psi, for temperatures to 5,000°F, in a variety of configu-
rations — standard, air-cooled, and water-cooled. Complete technical data 
sheet infcrmation is available. 

ADVANCED TECHNOLOGY LABORATORIES 
A DIVISION OF 

AmEmcm-Standard 

369 WHISMAN ROAD, MOUNTAIN VIEW 46, CALIFORNIA 

A.«....5undert ond Sianditreb 

ore trademarks of Amer.. Rochotor 
& Standard Sandery Corporolion 
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neyland Motel, Los Angeles, Calif. 

Dec. 26-29: Winter APS Mtg.; Stanford, 
Calif. 

Dec. 26-31: Space Physics Conf., ARS; 
Phila., Pa. 

Dec. 26-31: Annual Nat'l. Mtg. & Exp. 
of Sci. & Ind., Amer. Assoc. for Ad-
vancement of Sc.; Phila., Pa. 

INTERNATIONAL 

Sept. 10-19, 1962: 1st Intl. TV Pro-
grammes and Eqpt. Fair, Lyons Intl. 
Fair, RTF; Palais des Congres Intl., 
Lyons, France. 

Sept. 19-28, 1962: Infl. Factory Equip. 
Exh., Manchester C. of C.; Manches-
ter, England. 

Sept. 29-Oct. 5, 1962: Stockholm Tech. 
Fair; Stockholm, Sweden. 

Oct. 6-14, 1962: 2nd Exh.—Seminar of 
Chemical Appliances-MAC '62, («MCI; 
Palazzo dell'Arte, Milan, Italy. 

Oct. 8-12, 1962: 1st Intl. Conf. on 
Lead, LIA, Lead Dey. Assoc. of Eng., 
European Lead Dey. Committee; Con-
naught Rooms, London, England. 

Oct. 22, 1962: Regional Tech. Conf., 
SPE; Toronto, Ont., Canada. 

"CALL FOR PAPERS" 
4th Joint Automatic Control Conf., 
June 19-21, 1963, Univ. of Minn., 

Minneapolis, Minn. Papers to deal 
with control theory, applications and 
components. Abstracts ( 100 words) 
should be submitted by Sept. 30, 1962, 
papers by Nov. 15. Further details 
will be supplied when abstracts are re-
ceived. Abstracts and papers may be 
submitted through the headquarters of 
one of the sponsoring societies 
(AIEE, AIChE, ASME, IRE and 
ISA), marked "for 1963 JACC." Or 
they may be sent to the program chair-
man, Prof. Otis L. Updike, Dept. of 
Chemical Eng., Univ. of Va., Charlot-
tesville, Va. 

ENGINEERING EDUCATION 
Short courses of interest to engineers. 

Space Vehicle Reliability 

"The Third Annual Seminar on Re-
liability in Space Vehicles" will be 
held Oct. 26, 1962, in the Rodger 
Young Auditorium, Los Angeles, 
Calif. It is jointly sponsored by the 
PGCP, PGED and PGROC of the 
IRE, Los Angeles Section. The semi-
nar is to inform engineers of strides 

made to design and develop reliable 
systems for space and reliable elec-
tronic parts suitable for space applica-
tions. For more information, contact 

IRE Headquarters, 1 E. 79th St., New 
York, N. Y. 

EIA GATHERING 

This gathering at the recent EIA-NAMM 
Consumer Electronics Symposium in New York 
consisted of ( I. to r.): E. Taylor, Pres., Mo-
torola Consumer Products, Inc.; Morris Sobin, 
Chairman, EIA Consumer Products Div.; U. S. 
Sen. Gale W. McGee t D., Wyo.); Ivan Nest-
ingen, Undersecretary, Health, Education and 
Welfare; and Ted Korten, NAMM Pres. Mc-
Gee told symposium Congress intended "nar-
row authority" for FCC in recent all- channel 
TV law. 

Environmental Testing 

A seminar on "Environmental Test-
ing" will be offered by Gulton Indus-
tries, Inc., at Metuchen, N. J., Oct. 
26-30, 1962. The course has been ar-
ranged for engineers in the instrumen-
tation field. Seventeen lectures will 
concentrate on shock, vibration and 
pressure applications and techniques, 
including high-intensity sound meas-
urements. The seminar will also be 
valuable to engineers engaged in struc-
tural analysis and design. For more 
information, contact: A. Orlacchio, 
Asst. General Manager, Instrumenta-
tion Div., Gulton Industries, Inc., 212 
Durham Ave., Metuchen, N. J. 

Government Contracting 

A series of 12 quality control and 
procurement education meetings for 
small businessmen is being conducted 
throughout the Southeast by the Or-
lando (Fla.) Division of the Martin 
Co. Lectures scheduled in the near 
future will be in Miami, Oct. 19, 1962, 
and Birmingham, Ala., Nov. 15, 1962. 
In succeeding months Jacksonville, 
Pensacola-Mobile, Baton Rouge—New 
Orleans, Charlotte ( N. C.), Knoxville, 
Columbia-Florence ( S. C.), and Jack-
son ( Miss.) will be visited. The lec-
tures are designed to give small 
businessmen a chance to learn how to 
do business under rigid government 
and national defense prime contractor 
specifications. Experts from the Or-
lando Div. will brief the businessmen 
on government and Martin quality 
control and procurement requirements. 
For more information, contact E. J. 
Cottrell, Public Relations Director, 
Orlando Div., Martin Co., P. 0. Box 
5837, Orlando, Fla. 

Save 
this 

information 
about 

p OT_TRI\T 

TRIM POT 
POTENTIOMETERS 

This illustrated summary 
brochure contains 

technical specifications, 
dimensions, and prices 
for the complete line of 

Bourns adjustment 
potentiometers. 

(If someone 
else aot here (s) 

first, 
circle the reader 

service card 
for your 
free copy 

or write 
Bourns, Inc., 

1200 Columbia Ave., 
Riverside, Calif.) 

Circle 50 on Inquiry Card 

16 ELECTRONIC INDUSTRIES • September 1962 



even tough Teflon * covered wire... for precise electronic production required to pass high-confidence level inspections 

strips 
in a 
breeze 

with— 
one 
quick 
squeeze 

CUSTOM 

*TEFLON: REG. TRADE MARK OF DUPONT' 

Strip solid or stranded wire easily — with no wire nicks, insulation scratches 
— no waste or rejects. Unique matched blades, drilled to exact wire size on 
watchmaker's equipment, plus colleting action, help you meet high-confidence 
standards even on toughest insulation. Three models — for Type E Teflon, 
Type EE Teflon and general purpose plastic and fibre-glass insulation. Sizes 
for 10 to 14, 16 to 26, or 26 to 30 wire. Optional transparent wire stop adjusts 
to strip exact insulation length. Send coupon for full information. 

IDEAL INDUSTRIES, Inc. 
51274 Park Ave., Sycamore. III. 

Please send me my free copy cf 
Production Wire Strippers Catalog 

SOLD THRU AMERICA'S LEADING DISTRIBUTORS 
In Canada: Irving Smith, Ltd., Montreal 

Name  

Company  

Address  

City 7one State  
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HEAT SHRINKABLE CLEAR BLEEVING 

THERIVICIFIT 
Thermofit, the tubing with a memory, can be used to dress the leads on fractional horsepower 

electric motors to replace a costly hand-tyirg operation. It provides mechanical and physical 

protection of the leads against the centrifugal force of the armature rotation. The insulation 

of the Thermofit part can be accomplished quickly and materially reduces assembly time. 

Engineering assistance for unusJal and difficult insulating problems is available upon request. 

RAYCLAD TUBES 
INCORPORATED 

REDWOOD CITV. CALIFORNIA 
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EAST 

HELI-COIL CORP., Danbury, Conn., has acquired 
for cash the assets of GAR PRECISION PARTS, 
INC., Stamford, Conn. Gar Precision will be-
come a wholly owned subsidiary of Heli-Coil 
Corp. Hell-Coils subsidiaries now number three, 
including the GRIP NUT CO., So. Whitley, led., 
and the PHELPS MFG. DIV. at Danbury. 

FREQUENCY ENGINEERING LABORATORIES 
div. of HARVARD INDUSTRIES, INC., Asbury 
Park, N. J., has been awarded a U. S. Navy 
contract for countermeasures equipment valued 
at $4,325,671. Preliminary engineering has been 
started at the company's Monmouth County 
facility. 

GENERAL ELECTRIC CO., LIGHT MILITARY 
ELECTRONICS DEPT., ARMAMENT & CONTROL 
PRODUCTS SECTION, has been awarded 2 con-
tracts totaling more than $2 million for arma-
ment equipment for the F- 104G. Contracts call 
for production of sight display-computer sys-
tems used for firing the aircraft's missiles and 
guns. One contract, for G.E.'s APPARATEN IN-
DUSTRIE DEFENSE ELECTRONICS of Holland, 
is for $ 1.1 million and the second contract is 
with LOCKHEED AIRCRAFT CORP. for $ 1 mil-
lion. 

GENERAL INSTRUMENT CORP., Newark, N. J., 
has received a military contract awarded by the 
Ordnance Ammunition Command, Boston Ord-
nance District, totaling approximately $2.3 mil-
lion for production of electronic fuzes to be used 
in defense weapons systems. Fuses will be manu-
factured by company's F. W. SICKLES DIV. plant 
at Chicopee, Moss. 

SPERRY GYROSCOPE CO., Great Neck, N. Y., 
has received a $9,004,533 award from the U. S. 
Navy for continued engineering and production 
work on submarine navigation equipment for 
the Polaris Fleet Ballistic Missile program. The 
award is an installment on equipment and man-
agement funding for 10 new Polaris subs sched-
uled to join the fleet by the end of 1964. 

HUGHES AIRCRAFT CO.'S MICROWAVE TUBE 
DIV., Los Angeles, Calif., has established a new 
field office at 30 Linden Place, Red Bank, N. J. 
The office will cover the areas of New York, New 
Jersey and Pennsylvania. 

JERROLD CORP., Philadelphia, Pa., has acquired 
ANALAB INSTRUMENT CORP., Cedar Grove, 
N. J. Jerrold purchased the assets of Analab 
for an undisclosed number of shares of Jerrold 
common stock. The purchase is subject to rati-
fication by Analab stockholders. Operations 
will continue under the name "Analab Instru-
ment Corp." Other Jerrold subsidiaries include: 
JERROLD ELECTRONICS CORP., Phila.; HAR-
MAN-KARDON, INC., Plainview, N. Y.; TECH-
NICAL APPLIANCE CORP. (TACO), Sherburne, 
N. Y.; and PILOT RADIO CORP., Long Island 
City, N. Y. 

SYLVANIA ELECTRIC PRODUCTS INC., subs. of 
GENERAL TELEPHONE & ELECTRONICS CORP., 
has received a $369,000 contract from Gentile 
Air Force Station, Dayton, Ohio to manufacture 
tunable X-band magnetrons. The units, Type 
6543 will be manufactured at Sylvania's plant 
in Williamsport, Po. 

ACCURACY, INC., Waltham, Mass., has made 
a second acquisition of the current fiscal year 
with the purchase of ALLOY WELDING-NU-
CLEAR PRODUCTS CORP., Lynn, Mass. Alloy 
Welding will operate as a division of Accuracy. 

MARTIN CO., AEROSPACE DIV. of MARTIN 
MARIETTA CORP., Baltimore, Md., has begun 

HIM 15) MWO 
Capsule summaries of important happenings in 

affairs of equipment and component manufacturers 

construction on a new facility at their Middle 
River plant for conducting verticle test of the 
TITAN II vehicle which will launch the 2-mon 
GEMINI spacecraft. The facility requires con-
struction of a 70- ft tall addition to an existing 
85-ft building. The complete structure which 
will be about 14 stories high will house 2 fully 
erect, 103-ft TITAN II-GEMINI launch vehicles. 

RADIATION INC., Melbourne, Fla., and DYNA-
TRON LABORATORIES, Camarillo, Calif., have 
announced affiliation. This is a move to pro-
vide each with increased facilities and access 
to coastal missile markets. Radiation has ac-
quired a substantial interest in Dynatron and 
under terms of an agreement, may at its op-
tion, acquire not less than 80% interest over 
o period of time. 

SINGER MFG. CO., Finderne, N. J., and PANO-
RAMIC ELECTRONICS, INC., Mt. Vernon, N. J., 
have announced tentative agreement for the 
acquisition by Singer of Panoramic's assets. The 
purchase price consists of approximately 104,000 
shores of Singer common stock and Singer would 
assume Panoramic's liabilities. 

SURFACE RADAR and NAVIGATION OPERA-
TION, RAYTHEON CO., North Dighton, Mass., 
has received a $5,603,000 contract from the U. S. 
Navy's Bureau of Weapons for additional fire 
control radars. The radars, designated AN/-
SPG-51 will be used to direct the Navy's Tartar 
missile. 

The formation of ALPHOMEGA RESEARCH 
LABORATORIES, INC., Carle Place, N. Y., has 
been announced. The organization is currently 
engaged in the basic design of o new concept 
in End- Fire antennas. 

CLEVITE TRANSISTOR, Waltham, Mass., has 
established a new field sales engineering office 
at 5635 Yale Blvd., Dallas 6, Tex. The opening 
of the Dallas office, the 10th field sales office 
now in operation, is part of a continuing pro-
gram to expand Clevite Transistor's nationwide 
customer service facilities. 

MID-WEST 

IDEAL INDUSTRIES INC., Becker Place, Syca-
more, Ill., has opened its new $750,000 office and 
Engineering Center. The 35,000 sq. ft., 2-story 
structure will contain engineering laboratories 
and model shop facilities, along with engineer-
ing design and development offices and gen-
eral corporation offices. 

MOTOROLA INC., COMMUNICATIONS DIV., 
Chicago, III., has received an order from the 
COMMONWEALTH EDISON CO. OF ILLINOIS, 
for equipment to replace 2-way radio systems 
operated by the Commonwealth's Northern and 
Southern Divisions. The equipment includes nine 
60-watt base stations and 230 specially designed 
transistorized MOTRAC mobile radios. 

THE VICTOREEN INSTRUMENT CO., Cleveland, 
Ohio, has received contracts amounting to $2,-
355,000 for radiation monitoring instruments from 
the General Services Administration. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., 
ELECTRONIC DATA PROCESSING DIV., has 
been awarded a $2 million contract, for delivery 
of 3 electronic computers for use in connection 
with Project Apollo, by NASA. One Honeywell 
800 and two Honeywell 400s are scheduled to be 
in operation by Oct. I, in the data computing 
center at Slidell, La. near NASA's Michoud 
facility. 

WEST 

MOTOROLA'S SEMICONDUCTOR PRODUCTS 
DIV., Phoenix, Ariz., has announced expansion 
plans totaling $3 million which include the com-
pletion of additional production facilities an 
well as construction of a new building. Ap• 
proximately 100,000 sq. ft. will be completed and 
turned into working production space and the 
new building, which will be two stories, will 
encompass 55,000 sq. ft. and is scheduled fo -
completion by April 1963. 

BECKMAN INSTRUMENTS, INC., Richmond, 
Calif., has received a $300.000 contract from 
PRATT & WHITNEY AIRCRAFT, div. of UNITED 
AIRCRAFT CORP., for an analog computer sys-
tem to be used in solving rocket engine design 
problems. The system will consist of 2 analog 
computers and related components and will be 
built by Beckman's BERKELEY DIV. and delivered 
to Pratt & Whitney's Florida R&D Center, West 
Palm Beach, Fla. 

ANACONDA WIRE AND CABLE CO., Hastings. 
on- Hudson, N. Y., has announced construction 
plans for a new warehouse facility which will 
provide 40,000 sq. ft. of warehouse plus a sal« 
and service headquarters. The company also 
announced it would concentrate all of its manu-
facturing on the West Coast at its Orange, Calit. 
plant. This follows the closing of the sale cf 
its Redwood City plant to the SEQUOIA WIRE 
CO., a wholly-owned subsidiary of RAYCHEM 
CORP., Redwood City, Calif. 

HUGHES AIRCRAFT CO.'S SEMICONDUCT0,2 
DIV., Newport Beach, Calif., has been awarded 
a $300,000 contract by GENERAL DYNAMICS/-
ASTRONAUTICS, San Diego, Calif., for produc-
tion of ultra high reliability transistors for the 
Atlas ICBM. 

FAIRCHILD SEMICONDUCTOR, Mountain View, 
Calif., has announced the opening of a new 
soles office in Scottsdale, Ariz. 

TELECOMPUTING SERVICES, INC., (TSI), sub. 
of TELECOMPUTING CORP., Los Angeles, Calif., 
has received a I-year contract from NASA for 
data- reduction services on the SATURN pro-
grams. The contract involves optical data- reduc-
tion studies on SATURN and advanced SATUR ml 
programs at George C. Marshall Space Flight 
Center, Huntsville, Ala, 

EITEL-McCULLOUGH INC., San Carlos, Calif., 
has received two separate U. S. Army Signal 
Supply Agency research contracts, totaling some 
$210,000. One of the contracts covers metallurgi-
cal research and development for ceramic elec-
tron devices, and the other contract covers re-
search on a microwave window multipactor and 
its inhibition. 

THE BENDIX CORP., BENDIX-PACIFIC DIV., Hol-
lywood. Calif., has received a contract for un-

derwater beacons from the SPERRY RAND 
CORP., Long Island City, N. Y. The beacons 
will give positioning information to ships in-
volved in tracking missiles and space vehicles in 
the Mobile Atlantic Range System (MARS). Con-
tract calls for an undisclosed number of tr.:in:-
ponder beacons that can transmit sound waves 
over 3 miles through water. 

GENERAL DYNAMICS/ELECTRONICS, Son 
Diego, Calif., has received a $ 100,000 study con-
tract from the U. S. Army Signal Corps, Ft. 
Monmouth, N. J., to develop new techniques for 
effective employment of radar in battlefield 
situations. The study is expected to last over 
a year. 
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New Circuitry Made Possible by PHILCO Transistors 

2N 2478 

o 

o 

2 N 2478 
15 

*Core cross-section dimen-
sion: 4 x 6 mm. Saturation 
flux density = 3400 gauss. 

680 

M/v 

28V 

c:d 
55T 

-• 

55T 
• 

5.5T 

• 
5.5T 

320 T 

2.0 jxf 

680 e 
2 .0 p-f 

150 @ 15ma. 

Philco high voltage, high speed epitaxial silicon mesa transistors make possible a compact, highly efficient 

medium power DC-to- DC power converter—shown in schematic. This solid-state converter can take an input of 

28 volts and produce any desired output ( circuit shown is for I 50 V output). The same design similarly can 
conved inputs as high as 35 volts. 

voitago advantage 
VCRO Rating 

(min.) 

VCER Rating 
(min.) 
(RgE=10 ohms) 

hrE ( min.) 
(VcE=1v, 
Ic=150ma) 

(vc(=iov, 
Ic=50ma) (min.) 

PRICE 
(quantities 1 to 99) 

PRICE 
(quantities 100 to 999) 

2N2087 2N2478 2N2479 

120 V. 120 V. 80 V. 

80 V. 70 V. 60 V. 

40 30 30 

150mc 200mc 150mc 

$11.55 $7.13 $3.75 

8.47 5.23 2.75 

Philco epitaxial silicon mesa 

transistors are available today 

from your Philco Industrial 

Semiconductor Distributor. 

Philco types 2N2087, 2N2478 and 2N2479—all NPN epitaxial 
silicon mesa transistors in TO-5 cases—are industry's only high 
voltage, high speed, epitaxial devices. The combination of these 
parameters in the same device ideally suits these types to DC-
to-DC power conversion, driving very large memory arrays, high 
voltage wide band video and pulse amplifiers, and 28 volt servo 
amplifiers. All 3 transistor types are available in production 
quantities. Consult table in this ad for prices. 
Send for complete data on Philco high voltage epitaxial silicon 

mesa transistors. Write Dept. EI 962. 

PH I LCOD 
A SUBSIDIARY OF 

LANSDALE DIVISION, LANSDALE, PA. 

• 
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GOVERNMENT ELECTRONIC 
CONTRACT AWARDS 

This list classifies and gives the value of electronic 

equipment selected from contracts awarded by gov-

ernment agencies in July, 1962. 

Accelerometers   
Amplifiers   
Analyzers   
Antennas   
Batteries   
Cable   
Cable assemblies   
Cable, telephone   
Calibration equipment 
Capacitors   
Communication equipment 
Comparators   
Computers   
Connectors   
Controls   
Converters   
Countermeasure set 
Couplers   
Data conversion systems  
Data transmission equip-

ment   
Digital trainer   
Drone systems   
Facsimile equipment 
Filters   
Guidance systems   
Gyros   
Hydrophones   
Indicators   
Loudspeakers   

82,657 
3,563,299 
601,338 

5,051,100 
1,105,020 
464,831 
205,554 
226,381 
754,539 
50,504 

5,038,005 
186,994 

1,622,916 
401,943 

1,299,439 
4,175,221 
7,476,236 
915,229 

2,920,324 

124,603 
59,248 

5,000,000 
933,509 
454,116 

7,500,000 
233,103 
58,132 

724,901 
535,810 

Measuring systems   1,981,226 
Memory systems   435,000 
Meters   1,475,410 
Microphones   374,445 
Multiplexers   60,800 
Navigation equipment .. 5,521,075 
Oscillators   1,039,858 
Oscilloscope   36,407 
Radar   20,263,171 
Radiac equipment   923,909 
Radio sets   10,437,930 
Receivers   1,989,644 
Recorders   1,483,581 
Recorder/Reproducer 1,726,694 
Recording systems   2,320,636 
Relay armatures   156,382 
Relay systems   1,057,262 
Relays   119,710 
Reproducer sets   318,104 
Semiconductors   822,704 
Signal generators   2,092,364 
Simulators   1,088,549 
Sonar   10,607,788 
Switches   820,350 
Synchros   415,743 
Tape, recording   1,069,983 
Telephone & telegraph 

equipment   2,610,452 
Telemetry equipment 2,109,793 
Teletype equipment 4,463,695 
Test equipment   8,005,485 
Transceivers   3,206,044 
Transducers   197,406 
Transmitters   3,081,115 
Tube, electron   3,850,785 
Tube, magnetron 345,785 
X-Ray equipment 608,239 

COMPONENT SHIPMENTS 
RISE TO $3.6 BILLION 

Shipments of electronic components 
in 1961 increased nearly 6% over the 
1960 level to an estimated value of 
about $3.6 billion, according to the 
Electronics Div., Business and Defense 
Services Admin., U. S. Dept. of Comm. 

Sales of capacitors gained 18%, 
topping the $300 million mark, while 
resistors rose nearly 16% to about 
$286 million. Connectors were up 
13% to $ 190 million; quartz crystals 
30% to $28 million and complex com-
ponents, 32% to $38 million. Relay 
sales declined about 2% to $ 182 mil. 
lion and transformer shipments were 
down slightly to $181 million. 

Total sales of electron tubes re 
mained virtually unchanged at $860 
million. A 13% increase in output o' 
power and special purpose tubes was 
offset by declining sales of receiving 
tubes, and by a relatively low level of 
picture tube output in early 1961. 

The value of semiconductor ship-
ments increased about 4% to $565 
million despite the sharp decline in 
prices of many transistor and diode 
items. 

Unfilled orders for components at 
the end of 1961 were about 8% above 
those of a year earlier, and amounted 
to about 11 weeks of production at 
the 1961 average rate. 

TOTAL 
ALL AGENCIES 

DEPARTMENT OF DEFENSE 

NATIONAL AERONAUTICS e SPACE 
ADMINISTRATION 

ATOMIC ENERGY 
COMMISSION 

ALL OTHER 
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'FISCAL YEAR 1961 ( ESTIMATED)•  
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MAGNIFIED SCALE 
MILLIONS OF DOLLARS 

0 200 400 

Source: National Science Foundation 

600 800 1,000 

4 6 

ELECTRONIC INDUSTRIES • September 1962 

10 

25 



MOBILE MARINE CORPS 
TRANSCEIVER AIDED 

BY JENNINGS VACUUM 
COMPONENTS 

Jennings Vacuum Capacitors and Relays permit com-

pact mobility with high voltage dielectric and high 

resistance to shock and vibration. 

Collins Radio Company designed this very efficient 

AN /TRC-75 transportable 1KW HF SSB communication 

system for Jeep, truck, or shipboard installation. The 

problem of designing a KW automatically-tuned, wide-

frequency-range transmitter to occupy such a small 

space and operate perfectly under the most arduous 

conditions demanded the smallest, lightest high-voltage 

components available. No other components so capa-

bly met these requirements as Jennings. 

The system includes Jennings Type RB3 vacuum transfer 

relays and Type USLS 465 vacuum variable capacitor 

in the automatically-tuned antenna coupler. Jennings 

Type RE6B vacuum transfer relays are also used to 

switch high voltage RF coils. 

The Type RE6B is designed to meet peak voltages of 

30 kv and rf currents of 25 amps, yet it is only 33/4 inches 

long. The Type RB3 has a peak voltage rating of 15 kv 

and rf current rating of 15 amps rms. It has an auxiliary 

set of contacts to turn off the transmitter before the 

high-voltage contacts switch the antenna. The Type 

USLS 465 is only 5 inches long and will withstand 10 kv 

at its minimum capacity of 5 mmfd and 5 kv at its maxi-

mum capacity of 465 mmfd. 

Jennings vacuum components possess many more exclu-

sive advantages to solve difficult design problems. We 

will be pleased to send detailed catalog literature. 

y , 
RELIABILITY MEANS VACUUM/ VACUUM MEANS tnnine o 

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE.,SAN JOSE 8,CALIF., PHONE CYpress 2-4025 
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... PLUS 
off-the-shelf delivery 
of over 
100 types and sizes 

LITE HIGH ALUMINA 
Write today for Bulletin 

A-40R—Full technical data 

on standard and special 

Alite ceramic- to- metal 

seals. 

ALITE DIVISION 

In all phases of planning for high-alumina 

ceramic-to-metal seals you can rely on Alite for the 

"know-how" and "do-how" required to produce highest 

quality for critical applications. 

From design to finished part, every manufacturing step 

— including formulating, firing, metalizing and 

testing — is handled within our own plant and 

carefully supervised to assure strict adherence to 

specifications, utmost uniformity and reliability. 

To simplify design problems and speed delivery, 

Alite terminals, feed-throughs and cable end seals are 

available in over 100 standard sizes. 

88H-3 
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SNAPSHOTS... 

OF THE 

ELECTRONIC 

INDUSTRIES 

CONTRAST 

Tiny new transistor at lower right contrasts with large tube 
at top, illustrating the trend toward miniaturization. Between 
the two are several sizes of conventional transistors. Called 
a Microseal transistor by its developers at Hughes Aircraft 
Co.'s semiconductor division, Newport Beach, Calif., the new 
model fits within small letter ' o' on an average typewriter. 

"HONEYCOMB" 
An engineer from Goodyear Aircraft Corp., inspects pressed 
paper core which will be covered with glass fiber skins to 
make hexagonal panels for ground- based spherical radomes. 

Containing 1,646 panels, the radome can withstand winds up to 
130 mph. Goodyear has already installed one radome and the 
antenna it protects at a BMEWS site near Thule, Greenland. 



EXPERIMENTAL TRANSDUCER 

Hydroacoustic transducer, developed by Gen-
eral Dynamics, Electronics, Rochester, N. Y., 
is hauled from the waters of Seneca Lake, 
N. Y., where it is undergoing trials. The 
device is to be used as a massive source of 
round in anti-su5marine warfare research. It 
converts pressurized hydraulic fluid into vi-
bratory energy which is transmitted through 

water as acoustic waves. 

COMMUNICATIONS POTENTIAL 

Close-up view of gallium arsenide diode that 
will transmit twenty TV pictures simultane-
en.sly on a single beam of mf-ared light. 
The diode in back of the small hole in the 
center, through whicn the infra -cd light beam 
is emitted/ was developed by the M.I.T. 
Lincoln Labcratory. 

SPACE ANTENNA 

Giant 60- ft.- diameter, 8- ton parabolic reflec-
tor, which contains 140 aluminum panels 
aligned to within 0.024 of an inch accuracy, 
is hoisted into place at Collins Radio Company 
facilities near Dallas, Tex. The reflector is 
part of a $1 million deep space tracking sta-
tion. Cost of the station is being borne by 
the company. 



Inductrol" regulator assures precise voltage control 

at station KCSJ's television transmitter 

G-E INDUCTROL REGULATOR 
• Automatic voltage control accuracy of 

±-1% 
• Smooth, stepless voltage control 
• Drift-free controls 
• 100% overload capacity up to 1 hr. 
• 98 to over 99% efficiency 
• Load power-factor, frequency, and tem-

perature compensated 
• No harmful waveform distortion 
• Rugged, compact design 

In the transmitter building at the 
base of television station KCSJ's 977-
foot tower near Pueblo, Colorado, a 
General Electric Inductrol voltage 
regulator precisely controls input to 
all electronic equipment. Before the 
Inductrol regulator was installed, 
frequent line-voltage drops of as 
much as 25 volts had to be corrected 
manually. Now, according to Chief 
Engineer Kenneth Renfrow, "The 
Inductrol regulator automatically 
holds our input range within two 
volts and has functioned 28 months 
without control adjustment, or main-
tenance. It can't be beat for our type 
of operation." 

A General Electric Inductrol regu-
lator will benefit your operation, too. 
Designed on the inherently simple 
and reliable induction principle, In-
ductrol regulators can be used to 
hold fluctuating voltage to precise 
limits or to provide a variable voltage 
output from a relatively constant 
supply. Applications include radar, 
communications equipment, rectifiers, 
computers, laboratory equipment, 
and many others. 
For full information, call your G-E 

Sales Engineer. Or write for Bulletins 
GEA-7690 and GEC-1450C to Gen-
eral Electric Company, Section 457-
09, Schenectady 5, N. Y. 

Pkogress /s Our Most knporiant Product 

GENERAL ELECTRIC 
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PROBLEM SOLVERS 
N AXIAL LEAD RESISTORS 

4 HWTE. 

• OHNI1TE 
1 grin •fli-JAA_C 

VITREOUS ENAMELED 

Wire-Would on Ceramic Core 
(RW57, FW58, RW59 Types) 

INSULATED SERIES 88 
Wire-Wound oui Ceramic Core, 
Molded in Silicone-Ceramic 
(RW67. RW68, RW69 Types) 

INSULATED TUBEOHM 
Wire-WoJnd ol Ceramic Core 

Inside a Ceramic Tube 
(RW55, RW56 Types) 

MINIATURE CIRCUITS: Resistors A, B, E, F pack 1 to 3 watts 
in sizes smaller than many nonpower units. 

INSULATED RESISTORS: Choose from two types, E to J and 
K to M. Meet all MIL requirements for insulation. 

PRECISION AND POWER COMBINED: Use E to J for tolerances 
down to 0.05%; A to D for tolerances to 1%. 

MIL REQUIREMENTS: All pertinent MIL- R-26C types. 

WELDABLE LEADS: Nickel—specify "weldable" (untinned). 

Write for "Axial Lead" Literature 

Rheostats • Power Resistors • Precision Resistors • 

Relays • R.F. Chokes • Germanium Diodes • Variable 

Transformers • Tantalum Capacitors • Tap Switches 

1 WATT 

3 WATTS 

5 WATTS 

1 WATT 

10 WATTS 

1 WATT 

   3 WATTS 

5 WATTS 

 -1 7 WATTS 

10 WATTS 

RESISTORS SHOWN ACTUAL SIZE 

5 WATTS 

10 WATTS 

25 WATTS 

HIGH TEMPERATURE OPERATION: A to D and K to M are 
rated up to 350°C; E to J, 275°C or 350°C depending on 
the application. 

LOW TEMPERATURE COEFFICIENT: Use resistors E to J for 20 
ppm/°C, standard. 

IMMEDIATE DELIVERY: A, B, C, D, G, H, J stocked in popular 
MIL and commercial values. Call your electronic dis-
tributor or the factory. 

OHMITE 

o °HMI OHMITE MANUFACTURING COMPANY 

3e62 Howard Street, Skokie, Illinois 
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High voltage 

High gain 

Low leakage 

Silicon Planar 
V, 

DIFFERE.'1.TIAL 
AMPLI HERS 

Matched hFE 

Matched VBE 

Thermally matched 

Fairchild Planar process alone makes this matching practicable in volume production 

Matching  2N2060 2N2223 2N2223A Test 
Characteristics Min. Max. Units Min. Max. Units Min. Max. Units Conditions 

Beta Ratio 

Beta Ratio 

VBE Differential 

VBE Differential 

AVBE Tracking 

0.9 1.0 0.8 1.0 0.9 1.0 lc — 1.0 mA VcE = 5 0 V 

0.9 1.0 lc = 0.1 mA VcE = 5 0 V 

0.005 Volts lc — 1.0 mA VcE = 5.0 V 

0.005 Volts 0.015 Volts 0.005 Volts lc = 0.1 mA VcE = 5.0 V 

10 pV/ ° C 25 JAV/°C 25 i.LV/°C lc = 0.1 mA VcE = 5.0 V 

FtCHI LD 

SEMICONDUCTOR 
545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. • YORKSHIRE 8.8161 • TWX: MN VW CAL 853 

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

‘' 
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Japanese Transistor Radio 

Export Quota Maintained 

The quota on exports of Japanese 
transistor radios to the U. S. A. and 
other nations will be maintained at the 
present level for the rest of 1962, states 
the Japan Machinery Exporters Asso-
ciation. 

An understanding to this effect has 
been reached between the Ministry of 
Internatioal Trade and Industry and 
electronics industry circles, said Misao 
Matsuda, Director of the association' 
Business Div. He said the agreement 
applies to three or more transistor 
radios. 

"Japan has no thought of increasing 
the volume of transistor radio exports 
despite the strong trend in the U. S. 
toward slashing the price of American-
macle 6-transistor radios," the JMEA 
official stressed. "Under such circum-
stances it is feared that increased Jap-
anese exports would be detrimental to 
both countries and would lead to cut-
throat competition." 

The JMEA spokesman pointed out 
exports of Japanese transistor radios to 
all areas were increasing steadily. He 
expressed the belief that this trend 
would continue in the future. He said 
there were no adverse factors indicat-
ing a decrease in exports and that de-
mand, was firm the first half of this 
year. 

Hong Kong — Japanese diplomats 
have requested this crown colony to 
restrict its imports of transistor radios 
to the U. S. Radios assembled here are 
underselling Japanese - made radios in 
America. 

MESSAGE 

Rrin 'AMU 

Saigon — An analog computer has 
been delivered to the Vietnamese 
Atomic Energy Office here by a U. S. 
firm, Electronic Associates, Inc., of 
Long Branch, N. J. 

Tokyo—Honeywell Electronic Data 
Processing has concluded and agree-
ment with Nippon Electric Co. under 
which that firm will manufacture and 
market the division's full commercial 
computer line in Japan. 

Tokyo—A computer which measures 
a pearl's gloss and luster is being used 
by the Japanese Pearl In titute. It was 
developed by Tokyo Shibaura Electric 
Co. 

Tokyo—Japanese manufacturers are 
beginning to turn to automation to 
keep costs competitive as prices con-
tinue to rise. 

EUROPE 

Stockholm — Standard Radio & 
Telefon Co., an ITT associate com-
pany, has been awarded a prime $10 
million contract for automating Swe-
den's national air defen e system. 

Berlin— For a newly - constructed 
main pit shaft in the Ruhr coal-mining 
area, Germany's AEG Co. has supplied 
new industrial TV equipment. It will 
be used to supervise the discharging 
Process in the conveying plant. 

Vienna—Telephone service between 
Austria and Italy has been increased 
by opening of a 50-mile coaxial cable 
system between Klagenfurt and Tar-
visio. The system will provide an ul-
timate capacity of 960 telephone cir-
cuits, opposed to 159 at present. It was 
built by Standard Telephones & 
Cables, Ltd., a British IT&T associate. 

FROM THE HEART 

Electrocardiogram of 
Edward G. Robinson 
was phoned from 
Nairobi to his physi-
cian in Los Angeles 
using this Mnemotron 
Co. "Sonlink." It is 
checked by Dr. L. A. 
Scarrone Ili, of 
Foundation for Diag-
nostic Research and 
Education, NYC, and 
C. Gelman, of Grand 
Central Hospital, 
NYC. 

HIGH-SPEED PRINTER 

The Rank Organization's Xeronic high-speed 
computer output printer produces forms at 
linear paper speed of 40 ft./min. The speed 
represents computer output rate of 4,700 
characters/sec. British government will use 
this to maintain 26 million insurance accounts 
under new graduated pension plan. 

Belfast—A 50,000 sq. ft. plant for 
producing telephone exchange equip-
ment has been opened near here by 
Standard Telephones & Cables, Ltd., 
an I T&T associate. The Northern 
Ireland Development Council supplied 
the building. The company is con-
structing a 150,000 sq. ft. structure 
nearby. 

Paris—William T. Stratton has been 
chosen Manager of the Paris Office of 
Hughes International. He succeeds 
George E. Todd Manager of European 
Offices, who also has been filling the 
Paris job. 

London—A low-cost TV station that 
can be operated by one man and trans-
mit programs up to five miles has been 
designed by EMI Electronics, Ltd. 
Able to be fitted into a classroom, it 
includes a 50-ft. aerial mast, a live 
pickup TV camera and film and slide 
projection equipment. 

Rome—An entire ground telemetry 
station for missile tracking was flown 
from Burbank, Calif., to Sardinia to fill 
an order from the Italian government. 
The system was built by the Raytheon 
Co. 

London—Marconi's new "solid-state" 
Type HU-121 Autoplex, combines two 
or four teleprinter channels by time-
division multiplexing. It automatically 
corrects errors occurring in transmis-
tion. 

London — An automated hot-strip 
mill will begin operating later this year 
at Llanwern, Wales. The 68-in, mill is 
located at the Spencer Works of Rich-
ard Thomas & Baldwins, Ltd. All its 
operations from the slag reheating 
(Con'inued ort page 34)) 
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Some engineers now design high-
frequency switching circuits by: 

1. Estimating transistor electrical characteristics at the design 
operating points rather than at points specified on the manu-
facturer's data sheet. 

2. Allowing for variation in specification limits of devices due to 
changes in current and voltage. 

3. Allowing for parameter variations resulting from changes in 
temperature. 

4. Throwing in a safety factor based upon educated estimates. 

5. Breadboarding circuits with limit transistors and checking 
operation at temperature extremes. Then, when necessary, due 
to unsatisfactory performance of breadboarded circuits by: 

• Trimming safety margins 

• Refining circuit design 

• Writing specs for special devices 

• Selecting specials at Incoming Inspection 

Making these estimates and calculations and doing expensive 
breadboard testing and analysis wastes valuable time and 

frequently results in marginal or over-designed circuits... 

MOTOROLA 

orl min 
But not YOU if you use Motorola's 
new 2N964A Designer's Data Sheet 

1. It contains limit curves that fully define "on" conditions from 
2 to 100 mAdc (hFE •, \ICE( SAT), VBE(SAT)); "off" conditions (leakage, 
latchup); and "transient" conditions (total charge, rise and 
fall time constants). 

2. Sufficient curves are given on important design parameters 
to permit easy construction of any other curve desired. 

3. Curves define necessary min-max limits. 

4. Curves are given for various junction temperatures. 

5. Safety factors are included in the curves. 

É. Breadboard is used merely to check circuit analysis. 

7. The 8-page Motorola " Designer's Data Sheet" contains typical 
calculations showing step-by-step how you use this complete 
design information for switching circuits. 

In fifteen minutes you'll learn more about this transistor from the 
Designer's Data Sheet than you could in days of testing. Tightly 
specified in characteristics, but designed for a broad range of 
application, the Motorola 2N964A transistor is the ideal high fre-
quency switch for most of your requirements. 

For a copy of the Motorola 2N964A Designer's Data Sheet, or for 
more information, write or call your local Motorola Semiconductor 
Engineering Representative. 

Semiconductor Products Inc. 
A SUBSIDIARY OF MOTOROLA. INC. 

5005 EAST McDOWELL ROAD • PHOENIX 8, ARIZONA 1986 



fr- PodAsigiIN CAPACITOR 
Me alb ffl lb 41:3, gc Iiir. 3IEK ji.lb m 

ie 

USE AXIALLY 
OR RADIALLY! 

FOR EXPERIMENTAL USE 

Electronic components are used up fast in experimental work, and 
budgets often take a beating. The two assortments of Axial-Radial 
"VY" Capacitors not only provide the units you need for prototype 
and breadboard use, but are offered at 45% off list price. 
Parts are packaged and sorted by value in individual, labeled drawers 
for fast, easy selection. 32-drawer, enameled metal cabinet is compact, 
sturdy — takes up less than 1/2  sq. ft. of bench space. 

GENERAL PURPOSE KIT 
Contains 576 parts consisting of 18 

pieces each of VY 12 and VY 16 case 
sizes in all values between 100 and 
1000 mmf., and the following lower val-

ues: 10, 22, 33, 39, 47, 68 and 82 mmf. 
5% tolerance. 

Complete Kit, Specially Priced At $380.00 

RF CAPACITOR KIT 
Contains 18 pieces each of the follow-
ing capacitance values in the VY 12 

case size: 1.0, 1.5, 2.7, 3.3, 3.9, 4.7, 
5.6, 6.8, 8.2, 10, 12, 15, 18, 22, 33 and 
47 mmf. 5% tolerance. 

Complete Kit, Specially Priced At $180.00 

Write for FREE CATALOG on the complete line of "Vitramon" Porcelain and Ceramic Capacitors 

INCORPORATED 
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EURIMIUM 
Rlegg 

0® 

TEFLON 
+ SILICONE ADHESIVE 

PRODUCES 

TEMP-R-TAPE' 

HIGHLY 

RELIABLE 

CLASS H 

INSULATION 

Pressure Sensitive Temp- R-Tape is produced by CHR in a good 
variety of thicknesses and widths. If you require reliability Ternp-

R-Tape has it ... • High dielectric. • Resistant to environmental 

aging. • Withstands temperatures from — 100 to +500°F. • 

Extremely thin and lightweight. • High elongation — tight wrap 

over sharp bends. • Non corrosive — non contaminating. • Non 

moisture absorbing. • Temp-R.-Tape is stocked by distributors 

across the country. Check Thomas Register 

for your local CHR Distributor. The Con-

necticut Hard Rubber Co., New Haven, 

Connecticut. 

*DuPont TM Temp-R-Tape is a registered TM of CHR. 

CONNECTICUT HARD RUBBER CO., NEW HAVEN, CONN. 

furnaces to the coil conveyors—will be 
controlled by a GE-412 computer. 

London A new closed-circuit TV 
camera which can be operated from a 
12-v. dc car battery or ac mains has 
been announced by EM I Electroilics, 

AUSTRALIA 

Canberra—The second of two-large-
scale Honeywell 800 computers, valued 
at more than $2 million, has been flown 
from Boston to Au tralia. The EDP 
systems are consigned to the Dept. of 
Defense here. 

NORTH AMERICA 

New York—American business brills 
establish foreign subsidiaries to main-
tain and expand markets, not because 
of tax advantages, reports the National 
Association of Manufacturers. Of 82 
large firms surveyed, only 15 mention-
ed tax advantages as an important rea-
son for establishing foreign subsidi-
aries. 

Washington, D. C.—Draper Daniels, 
Illinois advertising executive, has been 
appointed U. S. National Export Co-
ordinator. Operating from the Dept. of 
Commerce and responsible to Secretary 
Luther H. Hodges, Daniels will co-
ordinate the export expansion pro-
grams of all government agencies. 

New York—An up-to-date catalog of 
electrical standards used in 38 foreign 
countries, including those of member 
nations ot the Common Market, has 
been published by the American Stand-
ards Association. 

SOUTH AMERICA 

Caracas—One of the largest power 
stations in South America, the hydro-
electric Macagua I Ltation on the lower 
Rio Caroni, has been put into opera-
tion after a six-year construction peri-
od. Six hydro-electric alternators v, ere 
supplied by AEG, of Germany. 

AFRICA 

Salisbury—A model electronic teach-
ing lab was one of the highlights at 
the U. S. Exhibit at the Third Central 
African Trade Fair. It was held in Itul-
awayo, another Southern R hodesian 
city. ' louder - Tongue Laboratories, 
Newark, N. J., supplied the equipment. 

Accra — Based on power available 
from the Volta River Project, Ghana 
plans to develop an electronics indus-
try. Radio and TV assembly plants 
will be built along with facilities for 
electrical production. 
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Description 

Cl CIRCL. 
PURFV:.,E 

GENERAL. 
PURPOSE 
RESISTOR® 
CARBON 

111011. 
TEMPERATURE 
WIREWOUND 

MICRO-
MINIATURE 
HIGH-
TEMPERATURE 
WIREWOUND 

MI6 

HIGH-
TEMPERATURE 
RESISTOR 
CARBON 

HIGH-
TEMPERATUlg 
RESISTOR 
CARBON 

SUB-MINIATURE 
HIGH-
TEMPERATURE 
WIREWOUND 

HIGH-
TEMPERATURE 
WIREWOUND 

HIGH-
TEMPERATURE 
RESISTOR 
CARBON 

HIGH-
TEMPERATURE 
WIREWOUND 

MICRO-MINIATURE 
WIREWOUND 

MICRO-MINIATURE 
RESISTOR 
CARBON 

SUB-MINIATURE 
HIGH-
TEMPERATURE 
WIREWOUND 

SQUARE 
HIGH-
TEMPERATURE 
RESISTOR 
CARBON 

All units shown La actual size 

n n- i-wa le a. 
Ibliefhle• 

o.S/ / • XIS 2 eit. 

, »Cotrloculffloor• 

End Power Max. Humidity Standard 
Resistances Terminals Settings Tolerance Rating Operating Adjustment Proof® Size ( Inches) Resistances Prices, U.S.A.() 

Name Model (Ohms) 0 0) (%) (%) C) (Watts) Temp. ('e) Turns (Mil Specs) H W L (Ohms) 1-9 10-24 25-49 

11/4 TRIMPOT® 200 2 •.S 20K - 25K 6.48 6.00 5.40 
10 to 10K $4.86 $4.50 $4.05 10 

to 50K l• *,P 11117° V4 50K  7.56 7.00 6.30  100K L' 0-5.0 -± 10 0.25 105 25 No 5/16  
100K 9.18 8.50 7.65 

TRIMPOT 215 20K to1 Meg L.*•S''P 0-1.0 -±-20 0.25 125 22 No 5/16 V4 11/4 20:U: 1  4.86 4.50 4.05 

102 & e. b 0412® 
TRIMPOT 260 to 50K  

100K 1* 0-5.0 

No 5/16 y. 1 y. 2100Kto. 21506K 57..9456 57..0050 64..9305 
-± 1.0 175 25 50K 8.10 7.50 6.75 

1001( 9.72 9.00 8.10 

TRIMPOT 3000 50se P 0-0.1® -i-10 0.5 175 15 Yes 5/16 5/32 % 50 - 10K 9.72 9.00 8.10 to 20K 20K 10.80 10.00 9.00 

TRIMPOT 3001 20K to 
1 Meg P 0-1.0 ±- 20 0.20 150 15 Yes 5/16 5/32 V. 20rto oe 1 g 8.10 8.50 7.65 

TRIMPOT 220 100q to 30K L*,W* 0-0.10 , 10 1.0 175 15 Yes 5/16 3/16 1 iou to 101E 8.84 8.00 7.20 
20K to 30K 10.26 9.50 8.55 

102 • • 
TRIMPOT 224 to 50K L ,S ,P 0-0.10 ± 5 

100K L ,S ,P 0-5.0 

10 to 10K 7.02 6.50 5.85 
1.0 175 22 yes 5/16 3/16 1 vi 20K - 25K 8.64 8.00 7.20 

50K 9.18 8.50 0.65 
100K 11.34 10.50 9.45 

TRIMPOT 3051 20K to 
1 Meg L''S''P 0-1.0 ±--20 0.25 150 22 Yes 5/16 3/16 11/4 re:: 7.02 6.50 5-85 

102 L*,P* 0-0.20 
TRIMPOT 3010  to 50K  

100K L',P* 0-5.0 

10 to 10K 7.02 6.50 5.85 
±-10 1.0 175 25 Yes 5/16 9/32 11/4 20K • 251E 8.64 8.00 7.20 50K 9.18 8.50 7.65 

100K 11.34 10.50 9.45 

"Me 

TRIMPOT 3011 20K to 
1 Meg L',P* 0-1.0 ±20 0.25 150 22 Yes 5/16 9/32 11/4 270/71:: 7.02 6.50 5.85 

TRIMPOT 3280 
1002 100 - 10K 7.56 700 6.30 
to 50K L'P'W 0-0.10 -±5 1.0 175 25 Yes 13/64 3/4 1/4 20K - 25K 9.18 8.50 7.65 

50K 9.72 9.00 8.10 

- TRIMPOT 3281 20K to 
1 Meg L'P'W 0-1.0 -±- 20 0.25 150 25 Yes 13/64 % 211q:: 7.56 7.00 6.30 

TRIMPOT 3250 1002 
to 50K ' p,q  ±-5 1.0 175 25 Yes 

3/16 1/2 
100to 10K 6.71 6.22 5.60 

y7 20K - 25K 7.56 7.03 6.30 
50K 10.01 9.27 8.34 

„, 100 to 10K 7.23 6.69 6.02 
7/32 1/2 51 20K - 25K 7.97 7.38 6.64 

50K 10 53 975 8.78 

Ii "MIRY ‘alMille TRIMPOT 3251 20K to  L  1.0 -1-.20 0.50 150 25 Yes 3/16 1/2 1/2 2.0'44 7.83 7.25 6.53 • 1 Meg P,W 7/32 Y2 1/2 
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Description All units shown 3.'s actual size 
End Power Mao. Humidity Standard 

Resistances Terminals Settings Tolerance Rating Operating Adjustment Proof® Size ( Inches) Resistances Prices, U.S.A.C) 
Name Model (Ohms) C) Ci) MG) 196)0 Ma1M Temp- (" G) Turns Mil Specs) H W L (Ohms) 1-9 10-24 25-49 

MICRO-MINIATURE 
HIGH-TEMPERATURE 
HUMIDITY-PROOF 
WIREWOUND e Panel Mounting 

TRIMPOT 3300 

SUB-MINIATURE 
SINGLE-TURN 
WIREWOUND 

SUB-MINIATURE 
SINGLE-TURN 
RESISTOR 
CARBON 

-At 

COMMERCIAL 
WIREWOUND 

COMMERCIAL 
RESISTOR 
CARBON 

COMMERCIAL 
WIREWOUND 

COMMERCIAL 
RESISTOR 
CARBON 

HIGH-POWER 
(2-WATT) 
HIGH-
TEMPERATURE 
WIREWOUND 

HIGH-POWER 
(33/4-WATT) 
HUMIDITY-PROOF 
WIREWOUND 

DUAL-
ELEMENT 
WIREWOUND 

HIGH-POWER 
(15-WATT) 
HIGH-
TEMPERATURE 
WIREWOUND 

TRIMPOT 3367 

Panel Mounting 

Panel Mounting 
 411113..  
 Men., :ere 

10, 

fre 

'fflMIIMIMIMMUM\  

1002 

TRIMPOT 3368 

502 P - 0-1.0 
to 20K S 

±-5 0.5 175 1 Yes 
5/16 dia. o 3/16 50to16K 5,94 5.50 4.95 lge 7.56 7.00  

5/16 dia. x 7/32 50 to 10K 8.91 8.25 7..43 
20K 10.9$ us tit 

1002 0-1.0 
to 20K S - 

20K to   04.0 1 Meg S 

Steady 
▪ 5 0.5 105 1 State 

Only 

1.4 dia. x 15/64 100 to 20K 4.86 4.50 4.05  
Y2 dia. x 17/64 100 to 20K 5.67 5.25 4.73 

Steady 
±- 20 0.25 105 1 State 

Only 

1/2 dia. x 15/64 
Y2 dia. x 17/64 

 .,11M11•1•441/  

20K to 
1 Meg 5.94 5.50 4.95 
20K to 6.75 6.25 5.63 
1 Meg 

271 
TR ' MIT® 273 

275 

1002 
to 10K 

L' 
S 0-2.0 d-.10 0.25 85 25 No 5/16 1/4 114 too to 10K 3.18 2.95 2.65 

P 

272 1* 
TRIMIT 274 276 20K to 1 Meg pS* 0-7.5 -±20 0.2 85 25 No 5/16 1/4 1 1/4 2,04/:: 3.78 3.50 3.15, 

El-TRIM 2‘ 3067 

E-Z-TRIM 3068 

502 
to 20K 

20K to 
1 Meg 

S.P 0-1.0 . 10 0.5 85 

05.0 20 0.2 85 

Steady 
15 State 23/64 9/32 1 50 to 20K 1.65 1.53 1.37 

Only 

Steady 
15 State 23 64 9.321 

Only 

IHIMPOT 207 1002 L' 0-0.2 -• n. 10 2.0 175 25 No® 13/16 9/32 11/4 100 to 50K 10.26 9.50 8.55 tO 100K 100K 11.88 11.00 9.90 

TRIMPOT 3020 to 50K 1* 0-0.1® ±- 5 3.75 200 
100 to 10K 14.04 13.00 11.70 

25 Yes 21/64 V4 11/4 20K - 251( 15.66 14.50 13.05 
50K 16.20 15.00 13.50 

TWINPOT - 209 

TRIMPOT 3030 

102 L' 0-0.2® 10 0.25 (each 105 
to 50K 

102 
to 10K 

10 to 10K 12.96 12.00 10.80 
25 No® 5/16 1/2 11/4 20K - 25K 14.58 13.50 12.15 50K 16.20 15.00 13.50 

0-5.0 -±- 10 15 265 25 No 1-5/64 33/64 1-17/64 10 to 10K 12.96 12.00 10.80 

'Models so designated are available with the added convenience of panel 
mounting. Unique design permits quick factory conversion of "off-the-shelf" 

units. Clip brackets, mounting brackets and mounting screws are 
available for other mounting requirements. 

add to price 
of basic unit 

209 2.16 2.00 1.80 

All others .81 .75 .68 

TEJE TRIMPOT ADJUSTMENT POTEN-
TIOMETER line has grown from a small 
nucleus to 28 standard models, four terminal 
types. and three mounting styles . . . the most 
complete selection in the industry! This single-
source capability, combined with the TRIM POT 
component record of reliability, make Bourns 
the logical adjustment potentiometer source. 
You can almost always find a model with specs 
and price suited to your specific needs. Write 
for a detailed specification sheet, including out-
line drawings, on the model of your choice. 



ROTOR ADJUSTMENT SCREW SLOT ACCOMODATES 

STANDARD SCREWDRIVER \ HIGH I WEI RA fURE 

îVI VrF nourA IIIERMST I TT INIT 
PLASI IC RUDY 

ANO COVER 

-"PO? 
efr.lek 

PRECIOUS METAL 

CONTACT 

COI D PLATED PRINTEC 

CIRCUIT PINS 

KIREWOUND 
El EMENI 

BOURNS EXCIUSIVE 

SIL VERWELD H 

TERMINATION 

3300P 

I AMINATED PRECIOUS HIGH TEMPERATURE THERMOSETTING STAINLESS STEEL ADJUSTMENT 
METAL TERMINAL TABS PLASTIC WIPER CARRIAGE SCREW ACCOMODATES 

STANDARD SCREWDRIVER 
BOURNS EXCLUSIVE SILVERWELD A TERMINATION 

GOLD PLATED 
PRINTED 
CIRCUIT PINS 

HIGH TEMPERATURE 
THE 
PLASTIC BODY 3010P 

PRECISION WIREWOUND RESISTANCE ELEMENT 

SOLDER LUGS NO BACKLASH IDLING SPRING CERAMIC INSULATOR 

The construction details shown in these 
cut-a-way drawings are not necessarily 
descriptive of all models, but typical of 
the design features found in Bourns 
adjustment potentiometers. These fea-
tures include multi- turn screwdriver 
adjustment: small space-saving config-
uration: idling wiper assembly to prevent 
damage from forced adjustment; self-
locking shaft; silicone rubber 0- rings; 
low temperature coefficient resistance 
wire wound on special ceramic element 
cards: and Bourns exclusive indestruc-
tible SILVERWELD multiwire termi-
nation. 

In addition to TRIMPOT" adjustment 
potentiometers. Bourns reliability and 
performance are now available in other 
outstanding products. A complete series 
of precision potentiometers fill the 
industry requirements for military reli-
ability and reduced size; the new 
KNOBPOT" readout-precision potentiom-
eter introduces an entirely new design 
concept — a precision potentiometer. 
readout dial, and adjustment knob inte-
grated into a single unit; and a subminia-
ture relay --- small enough to fit into a 
transistor case—meets military reliabil-
ity standards. For detailed information 
on these components, contact your near-
est Bourns sales representative or write 
the factory direct. 

ero-cret:Dzil 

BOURNS TRIMPOT 
ADJUSTMENT 

POTENTIOMETERS 
The TRIMPOT potentiometer 
was introduced by Bourns. Inc. 
in 1952 to meet the need of the 
aircraft-missile industry for a 
rugged, high-performance minia-
ture adjustment potentiometer. 
The first TRIMPOT model pio-
neered such potentiometer qual-
ities as small size. accurate 
multi- turn adjustment, stable 
settings, and reliability. Today 
the TRIMPOT potentiometer is 
accepted as a standard compo-
nent in thousands of applica-
tions ranging from aerospace 
projects to communications 
equipment, from computers to 
amplifiers, from satellites to 
commercial appliances . . . 
wherever the ultimate in reliabil-
ity' and performance is required. 

—1 \1\r— 

p 0 T_T R., 1\T B 

BOURNS, IN( TRIMPOT' DIVISION 
1200 COLUMBIA AVENUE, RIVERSIDE, CALIF 
OV 4-1700. TWX RZ9222, CABLE BOURNSINC 

MODEL 3100 
SUB- MINIATURE 
RELAY 

MODEL 3500 
PRECISION 
POTENTIOMETER 

MODEL 3600 
KNOBPOT 
PINES I:LIMITER 



SARKES TARZIAN, Inc. 

) TARZIAN HEAVY DUTY RECTIFIERS 

Hard solder joints 
top list of features 
in Tarzian hermetically sealed 

250 AMP Rectifiers 

RS imSarkes Tarzlan 9-50 • Output-230 VDC 1250 amps de 
Ripple =4.5% (unfiltered) • lac = 500 amps RMS 

(Forced air cooling, 2000 Um, tin size 6 square, Cu) 

• Hard solder at every junction interface, to resist 
metal fatigue, is only one example of Tarzian's 
ability to give you the latest top-performance fea-

tures at low cost. The 250 ampere, 100 to 600 piv 
Tarzian ST9 series rectifiers also give you: 

• Hermetic seals at all points 

• Special refractory metals to support silicon junction, 
match silicon expansion coefficient 

• Special Tarzian processed silicon with very low 

dislocation density, eliminating points of high voltage 

or current concentration 

• Oversize alloyed junctions, holding maximum forward voltage drop 
to a low 1.2 volts in all units 

• Processed in reducing atmosphere for maximum bonding and stability 

Take advantage of years of Tarzian experience in rectifier production. 
Prices are competitive. Delivery is prompt. Application engineering 

assistance is free. Write today for specifications and application ideas. 

Tarzian 
Type' 

Amps 
DC 

Peak 
inverse 
volts 

Max. 
inverse 
volts 

Max. 
forward 

voltage drop 

Max. 
reverse 

current (ma) 

ST9-10 250 100 70 1.2 50 
ST9-20 250 200 140 1.2 50 
ST9-30 250 300 210 1.2 50 
ST9-40 250 400 280 1.2 50 
ST9-50 250 500 350 1.2 50 
ST9-60 250 600 t 420 1.2 50 

*Add N fo negative, P for positive, base polarity 
f Other 600 PIV units available for 0.5, 0.75, 1.5, 
2, 6, 10, 12, 20, 35, 50, 100, 150, and 200 ampere requirements 

1 World's Leading Manufacturers ol TV and FM Tuners • Closed Circuit Tv Systems • Broadcast 
Equipment • Air Trimmers • FM Radios • Magnetic Recording Tape • Semiconductor Devices 

SEMICONDUCTOR DIVISION • BLOOMINGTON, INDIANA 

Canadian Licensee: Marsland Engineering Limited • 350 Weber Street North, Waterloo, Ontario 
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SWITCH SHOWN ACTUAL SIZE 

The Oak Approach 

Cure... 
for space headaches 
new ultracompact half-inch switch cuts space problems down to size! 

It's become almost axiomatic in electron-
ics that "thinking big" requires thinking 
small. And, of course, when circuit pro-
portions shrink, the demand for smaller 
switches mounts correspondingly. Imag-
ine how many tight places are presently 
crying for the advantages of this new 
half -inch diameter. multisection rotary 
switch: the very first of its kind, function-
ally equivalent to a regular-size rotary — 
physically smaller than your index finger! 

Obviously rotary switches have "gone 
small" before; but this is far-and-away 
the first multisection, I2-position design 
able to match the versatility of its more 
sizable counterparts. Up to 5 sections per 
switch; 3 poles per section! And small 

size doesn't imply delicateness. Half-inch 
Oak rotary switches shrug-off environ-
mental extremes . . . withstand 50-hour 
salt spray ; feature reliable double-wiping, 
self-cleaning contacts. 
Even if your present requirements are 

apart from this sort of diminutive design, 
Oak application engineers still offer you 
a vital service. Their experience ranges 
through all sorts of switching problems 
involving function, environment, space 
and costs. And Oak capabilities also en-
compass production of precision subas-
semblies, made to your exact specifications. 

For further information, contact your 
Oak representative. Or, feel free to phone 
us direct any time that we can be of help. 



Where creativity pays practical dividends 

OAK rotary Power-Rated Switch— New 
compact design, with trim profile. Lowest-cost of all 

rotary power switches! Actually brings savings of one-

third to one-half, compared to other alternatives. And 

the new Oak rotary Power-Rated Switch is just one 

current offspring of New Product Engineering — the 

department at Oak now given the full-time assignment 

of creating and improving product design. Rotary 

power switches can be had with one, two or three 

sections; provide up to 12 positions. UL listed for 125 

vac, 6 amps; inductive rated at .75 PF; tested to 60,000 
makes - and - breaks — or ten times UL requirements! 

OAK space-saver slideswitch — 30% slimmer 
than prior designs, with seven fewer parts. Width 

savings so significant as to suggest literally hundreds 

of uses in equipment where space is at a premium! 

Economical too — you'll find this trim, new slideswitch 

priced lower than bulkier, ordinary models. Series-200 

Oak slideswitches are obtainable in 11 different switch-

ing configurations. Rated 3 amps; available with or 

without UL listing. Double-wiping, self-cleaning con-

tacts. Operation thoroughly tested, proven more relia-

ble and longer-lasting than even its popular forebears. 

OAK also helps you save time! A new program 
now means distributors nation-wide will carry more 

than 130 types and sizes of Oak rotary switches, right 

on their shelves! You'll find superior replacements for 

many common makes; plus special configurations not 

available from stock anywhere else. Also component 

parts for assembling your own style of switch, from 

one to four sections, two to 23 positions. Quality is 

fully equivalent to our custom switch runs. Call collect 

for the name of your nearest Oak stock-switch distrib-

utor: Area code 815; 459-5000—request Oak operator 10. 

OAK MANUFACTURING CO. 
CRYSTAL LAKE, ILLINOIS • Telephone: Area Code 815; 459-5000; TWX: CRYS LK 2350-U; 

Plants in Crystal Lake, Illinois • Elkhorn. Wisconsin 

Subsidiaries: OAK ELECTRONICS CORPORATION DELTA-f, INC. McCOY ELECTRONICS CO. 
Culver City, Calif. Geneva, III. Mt. Holly Springs, Pa. 

ROTARY AND PUSHBUTTON SWITCHES • TELEVISION TUNERS • VIBRATORS • APPLIANCE 
AND VENDING CONTROLS • ROTARY SOLENOIDS • CHOPPERS • CONTROL ASSEMBLIES 



HOW ARMCO NI-FE 
MAGNETIC ALLOYS 

HELP YOU 

oc 
40 S 

400 

I  
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Design 
Efficient, 

Low-Cost 

Electronic 
Components 

New steels are 
born at 
Armco 

ID 

IaIIl 
11111119iP, 

Armco 48 Ni and 48 ORTHONIKO provide all the basic 
advantages of nickel-iron magnetic alloys, plus a full 
range of magnetic properties and thicknesses that enable 
you to achieve design objectives more precisely and at 
least cost. In addition, our free 64-page manual gives 
you necessary design curves and other pertinent data on 
each alloy and thickness. For communication, computer, control and 
high efficiency equipment, as well as the rapidly expanding list of other 
electronic apparatus, these materials offer useful advantages. 

Armco 48 Ni— Combines high permeability at low and moderate in-
ductions with low coercive force and low hysteresis loss. It is available 
in thicknesses of 2 to 14 mils and is specially processed for wound cores 
or laminations. Armco 48 Ni is especially suitable for communications 
equipment, high quality transformers and other units requiring high 
permeability. 

Armco 48 ORTHONIK — This highly oriented Armco alloy combines 
a rectangular hysteresis loop with low coercive force and high permeability 
at low and moderate inductions. Available in thicknesses from 1/4  to 14 
mils for use over a wide range of frequencies. An ideal core material for 
reactors, computor components, magnetic amplifiers and bi-stable ele-
ments for logic circuits. 

Use Armco Nickel-Iron Magnetic Alloys to give your products maxi-
mum efficiency most economically. Write us for complete information. 
Armco Division, Armco Steel Corporation, 2382 Curtis St., Middletown, Ohio. 

ARMCO Armco Division 

V 

For Better 
Electrical 
Apparatus 
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This Detector's 1pv Sensitivity Will Find It 

Trn 232. 

Old 

OUTPUT 
200 O-2KC 

2-20KC 

50KC 

Fully 
Transistorized 

Type 1232-A 

Tuned Amplifier 

and Null Detector 

$360 

A careful analysis of this popular instrument will reveal why 
engineers are specifying it when they require a highly sensitive, low noise, continuously 
tunable null detector. Extremely high sensitivity is attained by new circuits that stem 

from the application of a simplified noise theory* developed by GR engineers. Continuous tun-

ing is provided by an RC null network that contains a potentiometer as its single variable 

element. This unique feature eliminates the alignment and tracking problems associated with 
conventional null networks using three variable elements. Other major features are listed below. 

Although designed primarily as a bridge detector, the 1232-A can be used, as well, as a detec-
tor of high-frequency modulated signals (with a crystal demodulator), audio-frequency wave 
analyzer, and general-purpose tunable amplifier. 

• EXTREMELY HIGH SENSITIVITY — one microvolt or better, 

full scale, over most of the frequency range. 

• EXCELLENT SELECTIVITY — bandwidth at any frequency is 

about 5%. Second harmonic rejection is at least 35 db. Above 

200 cps, 60-cycle rejection is at least 60 db. 

• LOW NOISE LEVEL — less than 0.2 ;Iv for most of the tuned 
range. 

▪ e' CONTINUOUSLY TUNABLE — from 20c to 20 kc in three 

10:1 ranges. 

• TWO FIXED-TUNED FREQUENCIES — at 50 kc and 100 kc. 

41 • HIGH GAIN — 120 db for tunable settings; 100 db for flat 20c to 

100-kc position; 106 db at 50 kc; and 100 db at 100 kc. 

e CONSTANT OUTPUT — ±3 db from 20c to 100 kc (FLAT 

position). 

'Available on request, reprint of "A Simplified 
Noise Theory, and its Application to the Design of 
Low- Noise Amplifiers", by A. E. Sanderson and 
R. G. Fulks, IRE Transactions on Audio, July — 
August, 1961, and NEREM 1960 Record 

• LINEAR OR LOGARITHMIC RESPONSE — provided by meter 

switch. Compression adds 40 db to upper portion of meter scale 

for null measurements; does not affect sensitivity at bottom 

end of meter scale. 

• SMALL, COMPACT, AND LIGHTWEIGHT— fully transistorized, 

unit measures 8 inches wide x 6 inches high x 71/2  deep, and 
weighs 53/4 pounds. 

• FRONT LEGS EXTEND — permits tilting for easier viewing of 
panel. 

• LOW POWER REQUIREMENTS — 12 volts dc, from 9 mercury 

cells. Estimated battery life is 1500 hours at a cost of about 
114-cent per hour. 

- RACK MOUNTING PROVISIONS— panel extensions available 

fpr rack mounting. 

GENERAL RADIO COMPANY 

NEW YORK, WOrth 4-2722 CIRCUS 
District Office In Ridgefield, N. J. Oak Park 

WHitney 3-3140 Village 8-9400 

PHILACELPII IA 
Abington 

HAncock 4-7419 

WEST CONCORD, MASSACHUSETTS 

WASMINCION, O. C. SYRACUSE 
Silver Spring Syracuse 
Juniper 5-1088 Glenview 4-9323 

WI FRANCISCO LOS ANGELES ORLANDO, FLA. 
Los Altos Los Angeles Orlando 

WIliteclIff 8-8233 H011snyood 9-6201 GArden 5-4571 

IN CANADA 
Toronto 

CHerry 6-2171 
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ega—Switch 
KMC 255—A 

New DC to 500 mc Coaxial Electronic Switch 
Primarily designed for use with a sweeping oscil-
lator, the Kay Mega-Switch KMC 255-A is an 
extremely fast, accurate electronically controlled 
coaxial switch that displays two related wave-
shapes on an oscilloscope. Superimpose calibrating 
reference line (3 db, 6 db..)on frequency response 
display or switch in reference standard to estab-
lish tolerance limits. 

Offering superior switch action and fre-
quency response, the Mega-Switch KMC 255-A 
provides leakage across input and output down to 
70 db and more. The switching rate is contin-
uously variable from 0.2 to 100 cps and can be 
synchronized externally or by internal circuitry. 

Write for Complete Catalog Information 

Kitv ELECTRIC COMPANY 
DEPT EI-9 MAPLE AVENUE, PINE BROOK, MORRIS COUNTY. N. J. 

CApital 6-4000 

SPECIFICATIONS 

Frequency range: DC to 500 mc 

VSWR: Less than 1.15:1 

Off: More than 70 db down at 200 mc 

Switching rate: Variable 0.2 to 100 cps 

Impedance: 50 ohms 

Price: $345.00 F.O.B. Factory 

($380.00 F.A.S. N.Y.) 

iciaardllega-Switches 
D.P.D.T. 

• Molded Teflon Body • Low Inductance 

• Solid Silver Contacts • Low Resistance 

• DC to 500 mc and Up • Low Capacitance 

Box of 12 $49.50 ppd. in U.S.A. 
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Design for Reliability 

and Superior Performance 
with these Allen-Bradley quality electronic components 
111 Mr. Design Engineer! When deciding upon compo-
nents for your circuits, please remember that you can 
always be sure of obtaining maximum reliability with 
Allen-Bradley electronic components—and quality of 
production is consistent from one order to the next— 
and from one year to the next. 

For example, Allen-Bradley fixed resistors—made by 
A- B's exclusive hot molding process—are famous for 
their conservative ratings, stable characteristics, and 
complete freedom from catastrophic failures. 
Then there are the miniature Type G potentiometers. 

They feature a solid, hot molded resistance element 
that gives exceptionally long life and quiet operation 
which even improves with use. Control is always smooth 

HOT MOLDED 
RESISTORS 

Type IR 1/10 Watt 
M IL Type RC 06 

HOT MOLDED 
RESISTORS 
Type EB 1/2  Watt 
MIL Type RC 20 

—there are never any abrupt resistance changes during 
adjustment. 
This same hot molding process is also used in 

making A- B's Type R adjustable fixed resistors, which 
provides "stepless" adjustment of resistance. In addi-
tion, the moving element is self-locking, resulting in 
absolutely stable settings. 
Another "exclusive" is A- B's ceramic feed-thru and 

stand-off capacitors for use at VHF and UHF frequen-
cies. With their unique discoidal design, all parallel 
resonance effects are eliminated at frequencies of 1000 
mcps and less. 

For details on the complete line of A-B quality elec-
tronic components, please send for Publication 6024. 

VARIABLE 
RESISTORS 

Type G 1/2  W 
MIL Type RV 

MEP 

1111 
1111111111111111•11111M 

HOT MOLDED 
RESISTORS 

Type CB V. Watt 
MP- Type RC 07 

HOT MOL 
RESISTO 

Type GB 1 Watt 
MIL Type RC 32 

0-THRU AND 
AND-OFF CAPACITORS 

Also made with 
solder mounting 

ALLEN - BRADLEY 

ADJUSTABLE 
RESISTORS 

Type R 1/2  Watt 

Allen-Bradley Co., 1342 S. Second Street, Milwaukee 4, Wi;. • In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 

HOT MOLDED 
RESISTORS 

Type HB 2 Watts 
MIL Type RC 42 

-4-

QUALITY 
ELECTRONIC 

COMPONENTS 
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NEW, 
EXOTIC 

WAVEGUIDE 
DIRECTIONAL 
COUPLERS 

As MicroMatchu has identified a complete line of high-quality coaxial directional 

couplers for the past 14 years, so MicroGuide now identifies a new line of waveguide 

directional couplers. And you can now specify MicroGuide with equal confidence 

whenever you have a requirement for S, C, X or L band directional couplers. 

The model WL271, illustrated, is an example of a standard model modified to meet 

a specific customer requirement: L Band; 1100-1700 MCs.; 2RF sampling probes 

30 and 72 db below main line Incident Power, and 1 probe 53 db below main line 

Reflected Power; directivity 35 db minimum; 150 KW average; 30 megawatts peak 

power. All this in a package 1/10th the size of a conventional waveguide coupler. 

Find out how readily and inexpensively your most exacting S, C, X, and L Band coupler 

requirements can be satisfied. Write us at 185 N. Main St., Bristol, Connecticut, 

outlining your specifications in terms of frequency range, power level, coupling 

attenuation and type of waveguide. 

M. C. Jones Electronics Co., Inc. 

SUBSID,RY 0, 

Moe, 

1071P0 
COMPETING COMPUTERS is one 
of the problems facing American and 
Eastern Airlines officials as their mer-
ger progresses. Question is, which of 
their reservation systems to adopt? 
American is experimentally operating 
a $30 million modified IBM 7090 
dubbed "Sabre", in service since last 
May. It will eventually handle all res-
ervations on the airline's 450 daily 
flights. Eastern's Rem Rand Univac 

490 was placed in service last March 
performing a like function for its sys-
tem. 

NOISE ANNOYS reveals a 5 yr. Air 
Force study on the effects of jet noise 
near cities and housing developments. 
The decibel level is found a continuing 
problem despite a succession of efforts 
to solve it. From a psychological stand-
point, the study reveals that fear of an 
aircraft crash is usually associated with 
the noise reaction. The study also 
showed that length of residence ( ac-
customing) is no cure for annoyance. 
And older residents seem to voice 

greater annoyance over the jet sound 
levels. 

FRINGE BENEFITS at Aerojet-
General Corp.'s Astrionics "Clean 
Room" include a free shoe shine. The 
room's employees enter via a walk-
through automatic machine which 
buffs their shoes top, bottom, and 
sides, and vacuums the dust away. 
Reason given for such a seeming clean 
feet fetish is that delicate satellite as-
sembly work is carried on inside the 
clean room and dust tracked in by 
foot could seriously contaminate the 
satellite's components. Even the air in 
the room is filtered to maintain the 
purity of the product. 

RUSSIAN TRANSLATIONS are be-
ing made available to American scien-
tists and engineers in increasing num-
bers through the U. S. Department of 
Commerce, Office of Technical Serv-
ices and the Special Libraries Ass'n. 
OTS and SLA began publishing a 
semi-monthly journal, TECHNICAL 
TRANSLATIONS, in January of 

1959, listing all available translations. 
The journal is aimed at providing a 
central source of catalogued transla-
tions, particularly in the fields of sci-
ence, engineering, technology, and 
medicine. The joint effort holds over 
92,000 translations in its collection to 
date. 
(Continued on page 50) 
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STABILITY IS INHERENT IN DALE RS RESISTORS 

Designed to meet precision power re-
quirements in advanced electronic cir-
cuits where space is at a premium. 
Outstanding silicone coating maintains 
stable performance under adverse envi-
ronmental conditions. 

SPECIFICATIONS 

• Eleven physical sizes rated at 1/2 , 1/2, 
1, 2, 2.5, 3, 5, 7, 10 watts. 

• Meet functional requirements of MIL-
R-26C. 

• Resistance range from 0.05 ohm to 
175K ohms, depending on type and 

tolerance. 

• Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%. 

• Temperature coefficient 20 PPM/de-

gree C. 

• Operating temperature range -55° C 
to 275° C. 

Write for Dale Resistor Catalog A 

• 

• 
• 
• 

HERE'S HOW DALE BUILDS IN" RELIABILITY 

CORES are centerless ground, high purity ceramic, untouched by 
hand or foreign materials. Wire lays firmly and uniformly, elimin-

ating local hot spots. 

RESISTANCE WIRE is procured to rigid specifications (analy-
sis of each melt required). Untouched kv hand or foreign materials. 

Tension accurately controlled; pitch limited to 200% minimum. 

END CAPS are made from non-corrosive stainless steel for good 
weldability and ideal mechanical properties. 

COMPLETE WELDED CONSTRUCTION from terminal to ter-
minal. Welds tested on sample basis to destruction. 

SILICONE COATING built up as a lamination of many thin 
coats, each cured separately at a temperature higher than the max-
imum operating temperature of the resistor, thus providing an auto-
matic normalizing process. This exceedingly tough, uniform coat-
ing is free of pin holes, cracks or blisters; provides outstanding 
protection against thermal shock, moisture and mechanical damage. 

COMPLETE TESTING PROGRAM: Resistance check: 100% 
final and 100% during processing; 100% Hipot test; complete mili-
tary specification environmental test on sampling basis. 

DALE ELECTRONICS, INC. 
(DALE  1304 28th Avenue, Columbus, Nebraska 

A subsidiary of THE LIONEL CORPORATION 

Also Made and Sold by Dale Electronics Canada, LIT., Toronto, Ontario, 

SPICSIciretr. 

/*(41/C/Oftui Mee  
Canada 
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The hard way 
(up to 9 unnecessary components) 

ElE0;1172001dreir;,,;51' 
PROGRESS IN SEMICONDUCTORS 

The unijunction 
(one little transistor) 

REDUCE OVERALL CIRCUIT COST...SIMPLIFY CIRCUITRY... 
IMPROVE STABILITY OVER A WIDE TEMPERATURE RANGE 

Consider the cost savings. Example: in a typical time delay cir-

cuit, one unijunction transistor can save you up to $13.11 by re-

placing three silicon transistors, one diode, one capacitor and 

four resistors. Another example: in a typical voltage threshold 

detector, one unijunction can save you up to $7.40 by replacing 

two silicon transistors, one capacitor and three resistors. Our 

Application Engineers can give you many more examples, all re-

flecting similar cost savings with improved stability in your 

timing circuits. 

2N489 
series. TO-5 case. Military and industrial applica-
tions (a military version is used on MINUTEMAN) 

2N2417 
series. TO-18 case. Essentially the same elec-
trical characteristics as 2N489 in a smaller 

package 

2N1617 

5C28 

series. TO-5 case. For general purpose 
industrial applications with economy and 
stability 

series. TO- 18 case. Radical new structure. 
High switching speed (typical ton=50 nsec), low 
valley current (3 milliamps max.), low satura-
tion voltage (2.2 volts max.) 

For detailed Application Notes on the unijunction, on the new 

5C28 series, and on unijunction temperature compensation. 

see your G-E District Sales Manager. Or write Section 131136, 

Semiconductor Products Department. General Electric Com-

pany, Electronics Park, Syracuse, New York. In Canada: 

Canadian General Electric. 189 Dufferin St., Toronto, Ont. 

Export: International General Electric, 159 Madison Avenue. 

New York 16, N. Y. 

AVAILABLE THROUGH YOUR G-E SEMICONDUCTOR DISTRIBUTOR 

GENERAL ELECTRIC 
,16 Circle 26 on Inquiry Card ELECTRONIC INDUSTRIES • September 1962 



HERE'S WHY FLUKE DC 
DIFFERENTIAL VOLTMETERS 
CHALLENGE COMPARISON 

* ACCURACY 
±0.0.1% 
0-500V DC 

* DURABILITY 

* LOW COST 
$895" FOB :::m. 

O 

FLUKE MODEL 821A Now—for the first time—it is possible to obtain -±0.01% accuracy 
with a differential voltmeter over a 0-500V DC range regardless 

of source impedance! Built-in rugged construction, plus the use of highest quality components and latest 
manufacturing techniques guarantee long, trouble-free operation. Through simplified circuitry and con-
servative design, factory selection of components is virtually eliminated insuring ease-of-maintenance 
... minimum down-time. Fluke instruments cover many applications such as: calibrating, testing, and 
stability measurements of regulated power supplies, DC voltmeter calibration, AC voltmeter calibration 

and precise AC voltage or current measurements when used with an AC/DC transfer standard. The 
John Fluke Mfg. Co. is the most experienced manufacturer of differential voltmeters—with over 18,000 
in use today! Buy with confidence from the company that developed the differential voltmeter! 

PARTIAL SPECIFICATIONS: 

ABSOLUTE ACCURACY: -±- 0.01% of input voltage 
from 0.5 to 500V. -±0.01% of input voltage plus 
10 microvolts below 0.5V. 

INPUT RESISTANCE: Infinite at null from 0 to 500V 

METER RESOLUTION: 5uv maximum; 1 I\AV full scale. 

CALIBRATION: 500V working reference supply cali-
brated against built-in standard cell. 

STANDARD CELL STABILITY: 0.003% per year. 

INPUT POWER: 115/230V AC 1-.10%, 50-400 cps, 
60 watts. 

FEATURES:: 
• Infinite resistance at null over entire 0-500V 

range • Polarity switch • Taut-band suspension 

meter • Standard cell reference • Recorder out-

put • In line readout with automatic lighted deci-

mal • No zero controls 

The complete FLUKE line of differential voltmeters offers 

a variety of test/measuring instruments to meet every 

application at minimum cost. Ask for a demonstration or 

write for detaied information. 

John Fluke Mfg. 
Company, Inc. 
Seattle 33, Wash. 
Box 7428 PR 6-1171 TWX—Halls Lake TLX-852 

All prices FOB Seattle. Prices and data subject to change without notice. 

FLUKE 
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STYLUS TIP AND INPUT SIGNAL LOCKED- IN BY POSITIONAL FEEDBACK SERVO, NO PEN LINKAGE ERROR 

POSSIBLE • ALL STYLI TIPS CONSTRAINED TO A STRAIGHT LINE, NO PHASE DISPLACEMENT • REPEATABILITY 

BETTER THAN 0.1% • LINEARITY 0.15% • FREQUENCY RESPONSE, DC TO BEYOND 150 cps • SENSITIVITY, 1 rnv/mm 

WITHOUT PREAMPLIFIER,1 µv/mm WITH • PAPER QUALITY AND PRICE SAME AS INK CURVILINEAR, ALSO HIGH 

CONTRAST PAPER AVAILABLE • PUSH BUTTON PAPER SPEED CONTROL • TO 24 CHANNELS • ALL TRANSISTOR-

IZED CIRCUITRY FIELD PROVEN SINCE 1956 • FOR DATA SEE YOUR OFFNER REPRESENTATIVE, OR WRITE US. 

06,-0 3 7 
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Sensitivity: 

Freq. Response: 

VV j Ink Rectilinear 
Offner Dynograph® Recorder 

pen point servo controlled 

for unapproachable accuracy. 

Spec. Table 

without preamplifier 1 mv/mm 
with preamplifier 1 mv/mm 

DC to beyond 150 cps 

Repeatability: 0.1% or better 

Linearity: 0.15% or better 

ELECTRONIC INDUSTRIES • September 1962 

OFFNER DIVISION 

Schiller Park. II'Weis 

• in•renettonal Subsidiaries; Geneva, Switzerland; SAJnects, Germany: Glenrothes, Scotland 
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TWIN 
Honeywell AC Iron Vane meters, available in a wide selec-

tion of case styles, are counterparts to the popular 

Honeywell DC line. Whether you prefer conventional 

round or square meter cases or the distinctive Honeywell 

Medalist series, you can enhance the appearance of your 

equipment and instrument panels by using matching 

case styles for both AC and DC meter requirements. 
• Honeywell's AC Iron Vane meters deliver top perform-
ance at moderate cost. Scale linearity equals or exceeds 

that of any comparable meters and for applications 

where space is at a premium, the shallow depth of 
Honeywell AC Iron Vane meter cases is a distinct advan-

tage. For a catalog write to: Honeywell Precision Meter 
Division, Manchester, New Hampshire. 
MM3 (31/2 ') Case style illustrated. Nte h,,,h readability of extended scale. 

1\43 

MINNEAPOLIS- H( 

Honeywell 
Pmcieolk, line* {NMI] 

1-71?'2 

GLOBAL WEATHER reporting in-
volving a world-wide communications 
network was approved at a recent 
meeting of the World Meteorological 
Organization Commission in Washing-
ton, D. C. Plans include an unbroken 
chain of point-to-point teletypewriter 
circuits encircling and connecting the 
Northern and Southern hemispheres. 
The N.VM 0, a specialized UN agency, 

projects 8 communication centers re-
ceiving weather information, either di-
rect or by relay, from each other. 

NASA SCIENTISTS theorize the ex-
istence of a source of upper atmos-
phere heat in addition to that provided 
by direct sunlight. Discrepancies be-

tween theoretical and actual observa-
tions of this "thermosphere's" temper-
ature variations have led to the postu-

lation of corpuscular radiation from the 
sun providing a source of heat energy 
at these levels in space. 

CARRIER CURRENT SYSTEM of 
l'acific Tel. & Tel. was bothered with 
radio telegraph interference on a \' I,F 

band. FCC quickly traced it to a U. S. 
government station. But since carrier 
current communication does not enjoy 
protection from a radio transmission 
on an authorized frequency, the tele-
phone company will have to modify its 

equipment or the mode of its operation 
to eliminate the interference. 

RE-ENTRY BLACKOUT SOLU-
TION inay be near. NASA has cre-
ated and tested ( on an, aircraft only) 
an X-hand telemetry system that uses 
a communications frequency higher 
than the critical frequency of the ion-
ized layer that normally envelopes a 
spacecraft reentering the atmosphere. 
Besides breaking through the blackout, 

the system has another major feature 
It was built from a surplus X - band 
radar system. 

SENSE OF HUMOR turns up as 
one of thy desirable attributes of fu-

ture U. S. space crews according to 
the results of psychological research. 
It is pointed out that confinement to 

close quarters for long periods plus 
tension generated by the mission alone 
could make irritability an increasing 
problem. Desirable solution is the pres-
ence of a crew member capable of 
maintaining a sense of spontaneous wit 

to puncture this bubble of tension in a 
space cabin. 

(Continued on Page 54) 
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Revision " B" Brings Small Rheostat into the Specification New 

Actual Size 

RPO6 — Unenc1osed, 
12.5 Watts 

RPO7 — Enclosed, 
6.25 Watts 

ONLY FROM OHMITE! AU ELEVEN MIL- R- 22B SIZES ... FROM 
12 1/2  TO 1000 WATTS 

OHM ITE NOTE: New Revision " B" to MIL- R-22 
also includes the addition of shaft lock-
ing devices for 12 1/2  to 150-watt rheo-
stats—RP06, RP10, RP11, RP15, R P16, 
RP20, RP25, and RP30. 

OHMITE 
• 121/2-Watt Rheostat 
Meets MIL-R-22B 

It's no larger than a man-sized cuff link . . . takes less 

space than many 1 and 2-watt potentiometers ... yet Ohmite's 
Model "E" Rheostat dissipates 121/2  watts (unenclosed) under 
all requirements of MIL-R-22, Revision B. 
The unusual power handling ability of the Model "E" is 

characteristic of Ohmite's proven rheostat construction which 
uses only ceramics and metals. 
The Model "E" is stocked in popular MIL and commercial 

values, which are available from your distributor or the fac-
tory. Made-to-order rheostats can be supplied in tandem 
assemblies and taper wound as commercial units. Ask Your 
Ohmite Representative or Write for Technical Bulletin. 

'1 1 MITE 
MANUFACTURING COMPANY 

3662 Howard Street, Skokie, Illinois 

RHEOSTATS • POWER RESISTORS • PRECISION RESISTORS • VARIABLE TRANSFORMERS • TANTALUM CAPACITORS • TAP SWITCHES • RELAYS • R.F. CHOKES • GERMANIUM DIODES 
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TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

Save Time and Trouble by standardizing 
on BUSS Fuses —You'll find the right fuse 

every fime ... in the Complete BUSS Line! 
By using BUSS as your source for fuses, you can 

quickly find the type and size fuse you need. The com-
plete BUSS line of fuses includes: dual-element "slow-

blowing", single-element "quick-acting", and signal or 
visual indicating types . . . in sizes from 1/500 amp. up— 
plus a companion line of fuse clips, blocks and holders. 

BUSS Trademark Is Your Assurance Of Fuses 
Of Unquestioned High Quality 

For almost half a century, millions upon millions of 
BUSS fuses have operated properly under all service 
conditions. 

To make sure this high standard of dependability is 
maintained... BUSS fuses are tested in a sensitive 

electronic device. Any fuse not correctly calibrated, 
properly constructed and right in all physical dimen-
sions is automatically rejected. 

Should You Have A Special Problem In Electri-
cal Protection . . . BUSS fuse engineers are at your 

service- and in many cases can save you engineering 
time by helping you choose the right fuse for the job. 

Whenever possible, the fuse selected will be available 
in local wholesalers' stocks, so that your device can be 
serviced easily. 

For more information on the complete line of BUSS 
and FUSETRON Small Dimension Fuses and Fuse-
holders, write for BUSS bulletin SFB. 

BUSS: The complete line of fuses and 
fuse mountings of unquestioned high quality. 

BUSSMANN MFG. DIVISION 
McGraw•Edisore Co. 
St. Louis 7, Mo. 
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WHY BUY SIX SWEEPERS 
to cover 
1 to 26.5 GO 

ALFRED 605 saves time, plug-in heads save 
money. Buy one Model 605 and only the plug-in 
Generator Heads you need now. Extend fre-
quency range with additional Heads when your 
requirements change. The 605 with six plug-ins 
provides electronically swept or single fre-
quency coverage from 1 to 26.5 Gc. Sweep rate 
adjustable from 100 cps to 0.01 cps permits 
either oscilloscope or recorder display of broad-
band microwave component characteristics. 

Your Model 605 is never obsolete; greater 
coverage is possible with new Heads as they 
become available. Special frequency require-
ments are covered with intermediate range 
Heads (some are listed below). 

Heads Easily Installed — Heads are pre- cali-
brated — no adjustment needed — and can be 
changed in 3 minutes. Any Head can be used 
with any Model 605. 

Replaces Signal Generaiors — As single fre-
quency signal sources ALFRED Microwave 
Oscillators are as stable as mechanically tuned 
signal generators. 

Field Proven Performance — Over 2 years in 
production and over 200 units in service. 

Plug-in Generator Head slides simply and quickly into Alfred's Model 605 
General Frequency Oscillator. 

SPECIFICATIONS 

SWEEP WIDTH Continuously adjustable from 0 to any part of 
the entire frequency range with direct calibrated dial. 

SELECTOR Recurrent Sweep, Single Sweep, CW, and External. 

CONTROL Single Sweep triggered by panel button, external 
positive going 20 y signal or internal line frequency signal. 

TIME 100 to 0.01 second. 

EXTERNAL SWEEP 200 y gives full sweep. DC to approx. 
10 Kc response. 

FREQUENCY MARKERS Two markers continuously adjustable 
over entire frequency range. 

INTERNAL AM Square wave, 800 to 1200 cps. 

EXTERNAL AM 25 y for 100% control. DC to 1 Mc response. 

PRICE Model 605: $ 1,750 fob factory. 

ALFRED FLECTIMICS 
3176 Porter Drive • Palo Alto, California • Phone: DAvenport 6-6496 

GENERATOR HEADS A Generator Head consists of voltage tuned backward wave oscillator and focusing magnet arranged for 
• FOR MODEL 605 convenient insertion into Model 605. When installed the Heads will perform to following specifications: 

Generator Head Model Number GA102 GA103 GA204 GA408 GB8012 GB7013 GB7013A GB10015 GB12018 GC15022 GC18026 

Frequency Range Ge 1 to 2 1.4 to 2.5 2 to 4 4 to 8 6.5 to 11.6 8 to 12.4 8.2 to 12.4 10 to 15.5 ,12.4 to 18 15 to 22 18 to 26.5 

Power Output — minimum mw 10 10 10 10 10 10 10 10 10 5 3 

Residual FM percent peak 0.003 0.003 0.0025 0.002 0.002 0.0015 0.0015 0.001 0.001 0.001 0.001 

Drift % of max. freq/ hr. ± 0.025 ± 0.02 ± 0.02 ±0.01 ± 0.01 ±0.01 ±0.01 ± 0.01 ± 0.01 ±0.01 ±0.01 

Price of Generator Heads $1690 $1790 $1690 $1590 $1590 $1590 $1650 $1940 91990 $2650 $2950 
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Model LA-285 $1485. 
Weight 45 lbs. as shown. 

Wherever it goes, the new Lavoie LA-285 portable oscilloscope pro-

vides a full range of test capabilities. A frequency response of DC to 
30 mc and a rise time of only 12 nanoseconds, it has two versatile time 

bases for a choice of sweeps from 0.02 microseconds per centimeter 

to 12 seconds per centimeter with a wide range of sweep delay periods. 

For calibration, portions of the sweep may be magnified and intensified. 

This remarkable instrument will operate over a range of line voltages 

from 95 to 135 volts and is available for 60 to 400 cps use.* 

It will accept plug-in heads from other Lavoie oscilloscopes, as well 

as heads from scopes of other manufacturers. 

Ideally suited for rapid transport in plant, on flight line or shipboard, 

it can be easily handled by one man. The only portable oscilloscope 

(12" x 15" x 20") with all of these features plus 10 KV CRT accelerating 

voltage, it is a truly universal laboratory or field tool. 

'Special 

Write today for complete technical details and specifications. 

fivcie Xczkraloriei, 9nc. 
MORGANVILLE, NEW JERSEY • LOwell 6-2600 • TWX MWN-1250 

Since 1939, one of America's leading manufacturers and designers of: Oscilloscopes, Spectrum Analyzers, 
Frequency Standards, Frequency Comparators, Pulse Generators, Digital Counters, Automatic Test Equipment._ 

etrl_.FlPs 
BOOKIES, operating with unlicensed 

radio transmitters or securing licensed 
services on false grounds, have been a 
continuing target of FCC investigation. 
In a recent case, the investigator dis-
covered that a low-power transmitter 
was employed to speed race results 
from inside the track to a confederate 
operating a mobile station licensed in 
the Domestic Public Land Service. 
The licensee was unaware of this use 
of his facilities, since the messages 
were in code form for a contracting 

company which turned out to be fic-
titious. 

SALES geared to the requirements of 
the Space Age customer is the sub-
ject of a pamphlet available upon re-
quest from the Small Business Admin-
istration. The pamphlet, "Are You Sell-
ing to Today's Customers?," was pre-

pared by R. H. Myers, Professor of 
Marketing, Miami University, Ohio. 
Contents includes advice to small mar-
keters to price intelligently, equate 
merchandise with good taste, empha-
size quality and value, and to make the 
most of leisure time merchandise. Do-
it-yourself products are particularly at-
tractive to today's consumer. 

MINIATURIZATION, a technique 
perfected in the space and defense pro-
grams, is providing an increasing num-
ber of remarkable new tools to medi-
cal science. Already available are pain-
less dental drills and restored hearing 
through the surgical implant of a tiny 
electronic device. In prospect is a bat-
tery-powered TV set which can be 
swallowed by a patient, thereby trans-
mitting a pictorial report from an ail-
ing stomach. Capsule transmitters that 
broadcast intestinal data already are 
in use. 

MICROWAVE COOKING RANGE, 
which cooks in seconds by microwave 
energy, is being used by American and 
Canadian government study groups to 
thaw deep-frozen fish catches as they 
come off trawlers for commercial proc-
essing. To prevent spoilage on long 
commercial cruises, the fish are frozen 
on board immediately after being caught. 
Necessity of defrosting the catch for 
processing and the time consumed in 
this operation prompted authorities to 
investigate the Radarange and its possi-
bilities. A 60-sec. exposure to UHF 
deep heat leaves the catch thawed for 
processing, packing, and delivery to 
market. 
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POWER R:SISTAI4CF. DECA9E 
•Otek. 

Unique with Clarostat—a Power Resistor Decade utilizing 
famous Clarostat Greenohm Power Resistors. Handles 
real loads—switch it in and out of circuits—stands over-
loads. Direct reading dials indicate exact ohmage at all 
times. Self-cleaning switches hold load till next decade is 
switched in. Available in rack-mounted or bench models. 
A " must" in every lab, every shop, and many production 
line tests. Write for complete details, or ask your Clarostat 
distributor ... 

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 



TODAY'S PILOTS 
SEE FROM TAKEOFF TO TOUCHDOWN 
WITH HUGHES TONOTRON TUBES 

Fighter-bomber pilots rely on Hughes Tonotron* 
direct-view storage tubes to get them to the target 
and back. Instant information is provided continu-
ously for pilot use by AUTONETICS' R-14 NASARR 
monopulse radar system. 

Cockpit presentation of radar data is made on the 
Hughes family of H-1010 Tonotron tubes in an easy-
to- read, visual display. 

Hughes Tonotron tubes prove ideal for optimum, 
high-resolution display of radar information. These 
rugged and reliable storage tubes have a built-in 
brightness which makes reading easy even under 
difficult light conditions. And their controllable per-

sistence permits storage of half-tone displays for ex-
tended periods, or instantaneous erasure, if desired. 

Product of over 10 years' experience in storage tube 
design and development, today's Hughes Tonotron 
tubes are a result of the complete integration of 
capabilities from research through manufacturing 
—our guarantee of your satisfaction. 

Need help on your display problems? Call, wire or 

write today: HUGHES STORAGE TUBES, 2020 Short 
St., Oceanside, Calif., Area 714, SAratoga 2-2101. 

For export ioformation, write: Hughes International, 

Culver City, California. 

Century-series pilots train 
aboard T-398 in using R-14 
NASARR. Radar modes in-
clude: ground-mapping, con-
tour-mapping, terrain avoid-
ance, air-to-ground, air-to-air 
search, attack. 

Creating a new world with Electronics 

HUGHES 

HUGHES AIRCRAFT COMPANY 

VACUUM TUBE PRODUCTS DIVISION 

*Trademark Hughes Aircraft Company 
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REPRINTS ARE AVAILABLE. . 

A limited number of copies of the following 
articles from back issues of ELECTRONIC 
INDUSTRIES are available, free of charge. For 
copies write, Reader Service Dept., Electronic 
Industries, 56th & Chestnut Sts., Phila. 39, Pa. 

JANUARY 1962 Issue 

"Using Magnetostrictive Delay Lines," ( three parts), 12 pp. 
"Junction Transistor Analysis for Circuitry," ( two parts), 8 pp. 
"Inexpensive Remote Pickup Receivers," 3 pp. 
"Nodes & Tables Lighten Trouble Shooting," 4 pp. 
"Shielding An Enclosure," 3 pp. 
"Silicon Logarithmic," 2 pp. 
"1962 Summary of Vacuum Tube Voltmeters," 8 pp. 

FEBRUARY 1962 Issue 

"Survey of Low-Noise Microwave Amplifiers," 5 pp. 
"A Spectrum Analyzer from General Lab Instruments," 3 
"A Cooperative Digital and Voice System," 3 pp. 
"Measuring Infrared Radiation," 3 pp. 
"Company Educational Programs," 4 pp. 
"Tunnel Diode Switching Times," 3 pp. 
"Effects of Nuclear Radiation on Electronic Materials," 3 pp. 
"I962—Survey of Transistor Test Equipment Specifications," 4 

MARCH 1962 Issue 

"Page from an Engineer's Notebook # 6I Calculating Coating 
Weight," 1 p. 

"Designing Flip- Flop Counting Circuits," 3 pp. 
"Digital Communications System Design," 6 pp. 
"Designing Beam Switching Circuitry," 4 pp. 
"Severe Environmental Potentiometer Applications," 3 pp. 
"A New Suspension for Meter Movements," 4 pp. 
"Designing a CW FM Altimeter," 4 pp. 
"Simplified Resolution Measurements," 2 pp. 
"Profile of 'Today's Electronic Engineer'- 1962," 15 pp. 

APRIL 1962 Issue 

'Analyzing Power Transfer in Microwave Systems," 5 pp. 
"Automation for Future Space System Launchings," 4 pp. 
"Tunnel Diode Amplifier Gain," 2 pp. 
"Indexes: Tools of the Engineer," 3 pp. 
"Adjusting Micro-Element Resistors," 3 pp. 
"Field Intensity Meter Characteristics," 4 pp. 
"Design and Packaging for Nuclear Exposure," 4 pp. 
"The Optical-Electronic Spectrum," ?? pp. 

PP. 

PP. 

MAY 1962 Issue 

"A Discussion of Microwave Ferrites," 6 pp. 
"Regulating and Stabilizing HV Power Supplies ( Part One)," 4 pp. 
"Adjusting Radar Antenna Tilt," 3 pp. 
"Proving Long Term Reliability," 5 pp. 
"Effects of Mounting on Accelerometer Response," 4 pp. 
"Measuring Step Function Response," 3 pp. 
"Chemicals for the Electronic Industries," 3 pp. 

JANUARY 1961 Issue 

"Level Gauges in the Liquid Helium- Liquid Oxygen Range," 4 pp. 
"Design of Automatic Test Equipment," 5 pp. 
"Electron Tubes and Semiconductors—What's Ahead?" 6 pp. 
"Using Jacobians for Frequency Selective Networks," 5 pp. 
"Developing an Oscillator for 450-470 MC," 5 pp. 

FEBRUARY 1961 Issue 

"Writing—Key to Your Engineering Development," 3 pp. 
"Power Regulator for BWO Sweep Generators," 4 pp. 
"Transistorized FM Wireless Mike," 3 pp. 
"The Tunnel Diode as a Pulse Generator," 2 pp. 
"Nomograph for Potentiometer Loading," 2 pp. 
"Using Insertion Parameters for Filter Design," 3 pp. 
"Designing 2-Millimeter Wave Components," 5 pp. 

• 

APRIL 1961 Issue 

"Reconnaissance Satellite Antennas," 8 pp. 
"The Problem of Splinter Companies," 3 pp. 
"Fundamentals of Space Arithmetic," 4 pp. 
"Eliminating Signal Ambiguity," 3 pp. 
"Measuring Recovery Time of Ultra Fast Diodes," 2 pp. 

MAY 1961 Issue 

"Solid Networks," 3 pp. 
"Recording Flow Meter Readings," 4 pp. 
"Suppressing a Single Interference Frequency," 6 pp. 
"Develop Practical Hall Effect Devices," 4 pp. 
"UHF Phase Measurement by an AM Process," 4 pp. 

JUNE 1961 Issue 

"Potentiometers—Terms & Data," 6 pp. 
"'Languages' Simplify Computer Science," 8 
"Adjusting L and C Values," 2 pp. 
"FCC Adopts FM-Stereo Standards," 2 pp. 
"Measurement Standards," 5 pp. 
"Properties of Ferromagnetic Materials," 4 
"Selected Printed Circuit Boards," 3 pp. 
"Standard Frequency Stations," 3 pp. 

JULY 1961 Issue 

"Improving Reliability Through Packaging," 4 pp. 
"Electronic Ignition Systems Designs," 3 pp. 
"Missile Computer Has ' Self-Checking' Capability," 4 pp. 
"Connector Design Considerations," 5 pp. 
"Distributing Industrial Electronic Parts," 4 pp. 
"Switching Drawings Show Logic," 2 pp. 
"Noise Properties of Beam Switching Tubes," 4 pp. 
"Designing a Common-Emitter Blocking Oscillator," 5 pp. 

AUGUST 1961 Issue 
"Use of Our Technical Resources in Relation to 
Our National Security," 2 pp. 

"Needed—A Tactical Advantage," 3 pp. 
"Reliability—Limited Warfare—Today's Prime Western 
Topics!" 2 pp. 

"Page from an Engineer's Notebook #59-90 Emitter-Follower." 
"Phase Shifter," 2 pp. 
"How to Design Low-Noise Amplifiers," 6 pp. 
"Coupled Coaxial Filters," 2 pp. 
"Audio-Visual Learning—It's More Than Hear-Say!" 3 
"Solid State Pulse Modulators," 6 pp. 

SEPTEMBER 1961 Issue 

"A Transmitter Combining Network," 3 pp. 
"Analyze Feedback in Transistor Amplifiers," 4 pp. 
"Designing with Teflon," 3 pp. 
"Countermeasures Card File System," 3 pp. 
"Tunnel Diode Noise Nomograph," 3 pp. 
"Checklist for Marketing a New Product," 3 pp. 
"Latin American Communications Planning," 3 pp. 
"What Price Reliability?" 15 pp. 

OCTOBER 1961 Issue 

pp. 

PP. 

"Deriving the Tunnel Diode Curve," 2 pp. 
"Phase Equalization Is Important," 4 pp. 
"Interpreting Transistor Noise Performance," 4 pp. 
"1961 Survey of Cathode Ray Oscilloscopes," 6 pp. 
"Applying Dot Components to Electronic Packaging," 
"Analyzing Non- Linear Circuits," 6 pp. 
"Using the S- Plane for Filters," 4 pp. 
"Simplify Your Turntable Operation," 5 pp. 
"The Representative's Role in Electronics," 2 pp. 

PP. 

5 pp. 

ELECTRONIC INDUSTRIES • September 1962 57 

Clrel• 36 on Inquiry Cardiin› 



Be fussy 

Two things determine whether or not 

a particular printed circuit connector 

is "right" for your application: 

1. How the printed circuit board 

mates with the connector, and 

2. How the connector connects to 

the rest of the system. 

Take mating, for example. Besides 

having the correct number of contacts, 

a printed circuit connector must hold 

the board securely whether the board 

happens to fall at the high or low end 

of thickness tolerances. 

IT TAKES THREE 

These considerations convinced 

Amphenol engineers that no single 
contact design could satisfy the re-

quirements of a wide range of appli-

cations. So they designed three con-
tacts that will. 

One, used in Prin-Cir* connectors, 

looks a lot like a tuning fork with lips. 

The circle lip design makes contact 

overstressing or "setting" impossible 

—even after repeated insertions. The 

contact's long spring base also enables 

it to accommodate boards that range in 
thickness from .055" to .073', while 

doing an excellent "wiping" job. 

EASY DOES IT 

But not every application requires 

the Prin-Cir "bite." For this reason. 

Amphenol engineers designed connec-

tors with ribbon contacts that mate 

with a gradual wedge-like force. In 

blind mating applications, gradual mat-

ing makes the feeling of correct mating 

unmistakable. (Just the thing when 

your equipment may eventually be 

maintained by less-skilled and less-

concerned personnel.) Ribbon contact 

wedge action also makes it possible 

for connectors using these contacts to 

accept the same wide range (.055' to 

.073') of board thicknesses as do Prin-

Cir connectors. 

Finally, advances in micro-miniatur-

ization (like Amphenol-Borg's Intercone 

pre-fabricated circuitry) meant that 

tinier-than-ever-before connectors 

were needed. Amphenol's answer was 

the Micro-Mine' receptacle and printed 
circuit board adapter. Micro-Min con-

tacts are actually tiny springs of beryl-

lium copper wire, formed in a pre-

cisely designed arc to assure firm 

circuit board retention. This unique 

design makes it possible to space 
contacts on .050' centers and crowd 

19 connections into a little more than 

an inch of space. 

TERMINATIONS COUNT, TOO 

"How to connect connectors to the 

rest of the system" also merits a good 

deal of consideration. In some cases, 

hand soldered terminations will do just 

fine. In others, higher volume require-
ments call for high production rate 

methods like dip soldering and wire-

wrapping. Some engineers prefer taper 

pin terminations. 

Our printed circuit connectors are 

available with contact tails designed 

for each of these termination meth-

ods. In addition, adapters are avail-

able for use in connecting printed 

circuit boards at right angles to each 
other or in modular arrangements. We 

make printed circuit connectors with 
hermetically sealed contacts — still 

others with coaxial contacts. 

Take your choice. 

Any Amphenol Sales Engineer 

authorized Amphenol Industrial Dis-

tributor will be happy to discuss print-

ed circuit connectors (ours) with you. 

Or, if you prefer, write directly to 

Dick Hall, Vice President, Marketing, 
Amphenol Connector Division, 1830 

S. 54th Avenue, Chicago 50, Illinois. 

or 

T.M. Amphenol-Borg Electronics Corp. 

Wedging action of Amphenol ribbon-type ( A) 

and long spring base of Amphenol Prin-Cir 

connectors ( B) assure firm printed circuit 

board retention, whether board happens to 

fall at low (.055") or high (.073") end of 

thickness tolerance. 

»APHENDID Connector Division / Amphenol-Borg Electronics Corporation 





Aerovox Miniaturized Capacitors 
Offer Widest Selection of Case Style, 
Dielectric, and Application Capability 

PRODUCT i 
NEWS 
FROM I 

Reliability proven in demanding military, industrial and commercial installations 

Type SRE* (Bulletin 20181) 
Aluminum Electrolytic Metal Case Tubular 
—0°C to 65°C 
3 to 150 DCWV 
1 to 500 mfds 
3/8" x 1" to 1/2" x 1-5/8' 

Type 83Z* (Bulletin 13182) 
Metallized Paper Thermoplastic Cased Tubular 
—15°C to 85°C 
200. 400, 600 DCWV 
.0005 to .04 mfds 
3/16" x 7/16" to 1/4" x 9/16" 

Type 8292ZN* (Bulletin 131136) 
Metallized Paper Plastic Cased Tubular 
—30°C to 100°C 
200, 400, 600 DCWV 
.01 to 2.0 mfds 
1/4" x 19/32" to 1" x 2-3/8" 

Type V146X•—V146X13* (Bulletin 14262) 
Mylar "Wrap and Fill" Flat and Round Styles 
—65°C to 85°C 
150, 200, 400, 600 DCWV 
.001 to 2.0 mfds 
.156" x 1/2" to 1.421" x 3" 

Environmental test requirements for ca-
pacitors are becoming more stringent, 
especially those established by the mili-
tary services. In order to keep ahead of 
these demands, advanced research and 
development projects are being initiated 
continually at Aerovox. Entirely new de-
sign concepts have resulted from this con-
centrated effort. Some of the most re-
liable, long- life miniaturized capacitors 
available in the industry today are shown 
here. These include top-quality types 
ranging from low-voltage capacitors for 
transistorized circuits to ultra-miniature 
units designed to meet highly critical 
space requirements in such applications 
as computers, missiles and airborne elec-
tronic equipment. 
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Types P123ZN-323ZN* (Bulletin 13188) 
Metallized Paper Metal Cased Tubular 
—55°C to 125°C 
50, 150, 200, 400, 600 DCWV 
.001 to 12.0 mfds 
.175" x 7/16" to 1" x 2-9/16" 

Types CRE—RRE* (Bulletins 20186 & 20187) 
Aluminum Electrolytic Metal Cased Tubulars 
—40°C to 85°C 
3 to 150 DCWV 
1 to 500 mfds 
3 16" x 1 2'' to 3/8" x 14/2" 

Type PTT* (Bulletin 201135) 
Aluminum Electrolytic Plastic Cased Tubular 
—30°C to 65°C 
3 to 50 DCWV 
1 to 500 mfds 
1/4" to 3/4" to 3/8" x 2" 

Only through the use of revolutionary de-
sign and manufacturing techniques and 
equipment have the greatly reduced sizes 
been achieved, thus permitting circuit 
applications previously considered imprac-
ticable or impossible. For example, a 
radically new etching and formation proc-
ess was developed by Aerovox engineers 
in order to produce the unique advantages 
of the new QRE capacitors. As part of the 
automation program in the factory, a new 
automatic testing and sorting machine 
was recently installed to run more effi-
cient tests for short circuits, opens, and 
grounds, while automatically sorting "ok" 
capacitors into specific tolerance groups. 
The utilization of such modern equipment 
by highly skilled personnel is part of the 
long-range program at Aerovox to advance 

Circle 38 on Inquiry Card 

Aerotan' Types ST12'—ST13* (Bulletin 
21582) 

Solid Tantalum Electrolytic Metal Cased Tubular 
—80°C to 125°C 
6 to 35 DCWV 1.0 to 330 mfds 
.125" x .250" to . 341" x .750" 

Type V848° (Bulletin 142139) 
Mylart Tubular with Paper-Mylar Case 
—40°C to 85°C 
150, 200, 400, 600 DCWV 
.001 to 2.0 mfds 
.156" x 1/2" to 1.421" x 3" 

*Specifications listed are for standard units. 
If your requirements are unusual, special 
units can often be designed to meet your 
needs. 

fRegistered Du Pont trademark. 

the state of the art and to satisfy the de-
mands of all markets. 

Yes, you can specify Aerovox with con-
fidence. Confidence that you are buying 
and using the highest quality capacitors 
available anywhere. And, you have access 
to the widest selection of miniaturized 
capacitors in paper, metallized paper, 
mica, ceramic, electrolytic, solid tantalum 
and film types. 

Engineering Service — If you have a spe-
cial design concept, qualified engineer-
ing service is available from Aerovox at 
no cost or obligation. As a pioneer and 
leader in capacitor design and manu-
facture, Aerovox offers years of experi-
ence and know-how for the discussion 
and analysis of your specific capacitor 
requirements. 

Technical Data — 
Call your Aerovox 
Field Representa-
tive or send today 
f or f ree data sheets 
...specify the ca-
pacitor types you 
are interested in. 

77—mmile 

`baffling 

AEROVOX CORPORATION 
NEW BEDFORD DIVISION NEW BEDFORD, MASS. 

Technical Leadership — Manufacturing Excellence 
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Why Borg motors let you shift gears 
Because you can save money by 

stocking fewer motors. 
Take the new sub-fhp 1060 series*, 

for example. You stock one model and 
several interchangeable gear trains. As 
the torque requirements of your equip-
ment change, you simply select the 
appropriate gear train to vary the out-
put speed, gaining the needed torque 
rating. By stocking spare gear trains— 
instead of extra motors—you use less 
shelf space, you save on inventory. 

*The new Borg 1060 series are sub-/hp, four-
pole, induction type control motors featuring 
low-inertia, high-resistance, squirrel-cage rotors. 

There's more to Borg motors than 
gear-train versatility and economy. 
Synchronous, induction, and low-
inertia types are available. Their torque 
speed relationships meet the exacting 
requirements of instrument and con-
trol applications. And you can depend 

on a Borg motor to outlast any other— 
it's designed and built for maximum 
severity service. 

Anticipating the problematical, Borg 
motors offer minimum temperature 

rise to counter heat dissipation prob-
lems, optional high-speed shaft ex-
tensions, special outboard bushings, 
special length and diameter shafts for 
gear boxes—and even special paint 
colors to match your equipment. 

If you are snagged by a sub-fhp 
motor problem, the man to see is your 
nearby Borg technical representative or 
Amphenol-Borg Industrial Distributor. 
Or, if you prefer, write R. K. Johnson, 
Sales Manager: 

BORG EQUIPMENT DIVISION 
Am phenol- Borg Electronics Corporation, 

Janesville, Wisconsin. 
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tiny but mighty! 

PROPIMAX '2 

(ACTUAL SIZE) 

61/2 OZ. 
A featherweight with heavyweight power! The Rotron PROPIMAX 
2 produces more air flow for its size than any other unit com-
mercially available. At 400 cps., under free delivery, this mighty 
mite moves 120 CFM. Ideally suited for ground or airborne appli-
cations. For airborne or missile applications, the PROPIMAX 2 is 
equipped with the exclusive ALTI VAR motor which automatically 
compensates for varying air densities at increased altitudes. 
Also available in 60 cps model for a compact and lightweight 
cooling device. Physically and aerodynamically symmetrical, per-
mitting reversible air flow by merely turning end for end. Mount-
ing is by servo rings , 

Write for complete detaile't:ei 
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Ely e ROTRON 

Visit Booths 2427-2429 IRE Show 

ROTRON mfg. co., inc. 
WOODSTOCK , NEW YORK • ORiole 9-24.01 
In Canada: The Hoover Co., Ltd., Hamilton, Ont. 

r--
to the Editor 

Optical- Electronic Spectrum 

LilitOr, ELECTRONIC INDUSTRIES: 
A word to let you know that El's 

summary of the optical - electronic 
spectrum was perused with consider-

able interest. All in all it was a very 
good job, and should prove helpful 
for orientation and applications pur-
poses. 

Generally, for visual fluorescence 
work the application center resides at 
3650 A° while mineral detection ben-
efits most from 2536 A°. These are 
the principal wavelengths from prop-
erly filtered high and low pressure 
mercury arcs, respectively. 

Jack DeNlent 
DeMent Laboratories 
1717 Northeast 19th Avenue 

Portland 12, Oregon 

"Effects of Nuclear Radiation" 

ELECTRONIC INDUSTRIES: 
Your survey article, " Basic Effects 

of Nuclear Radiation," by J. R. Crit-
tenden serves a most useful purpose. 
It happens that we manufacture a 
high dose rate x-ray machine with 
output of 10' rads/sec. \Ve note that 
no mention was made of high dose 
rate type of testing or measurements 
in the article by Crittenden. Although 
this is a specialized field it is growing 
exceedingly rapidly. 

There are a large number of ex-
perts in the field including Dr. J. \V. 

Easley, Sandia Corporation, New 
Mexico, Dr. Paul Caldwell, Diamond 

Ordnance Fuse Laboratory, \Vashing-
ton, D. C., and M. M. Weiss, Bell 
Telephone Laboratories, Whippany, 
New Jersey. 

Ten reprints of your article, " Basic 
Effects of Nuclear Radiation," would 
be most useful to us for distribution 
to key personnel in our organization. 

S. D. Bennett, General Mgr. 
Vield Emission Corp. 

McMinnville, Ore. 

"Shielding—" 

Editor, ELECTRONIC INDUSTRIES: 
Reference is made to the article 

entitled Shielding An Enclosure by 
Cyril I'. Durnovo in your January 

1962 issue. On page 114 a table was 
(Continued on page 66) 
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SHIELDED 
BARRING 
MAGNET 

ONE•PIECE 
CAST FRAME 

CORE 

FACTS 
MAKE 

FEATURES 

ARMATURE 
ASSEMBLY 

ADJUSTABLE TUBE 
FOR COIL 
SWING LIMIT 

1/2 TIMES ACTUAL SIZE 

Proved through 9,000,000 cycles 

TYPE 
METERS 

NO PIVOTS NO JEWELS 
NO HAIR SPRINGS 
thus NO FRICTION 

No pivots ... no jewels ... no hair 

springs ... thus NO FRICTION. 

Greater SENSITIVITY and REPEAT-
- va tA) 

ABILITY (2 rnicroamperesAavailable). 

RUGGED and ACCURATE. Highly 

resistant to extreme shock. Accurate 

to 2% of full scale deflection (coming 
from line production at l'A% maximum 

tolerance. Greater accuracy available 

on special order!) Famous Triplett 

patented Bar Ring Construction. 

ZERO 
ADJUSTER 

This improved new suspension type movement comes in standard panel meter case styles as indicated below. 

Meters can be used with almost negligible current drain. Especially applicable to transistor and similar circuits. Their 

high overload capacity prevents harm from surges many times normal full scale current. These instruments feature a 

short, very thin, narrow band kept tightly suspended on special spring terminals, which support the coil with its mov-

ing counter parts. The Triplett spring is conical in shape, the suspension wire being looped over and fastened to the 
top cone section. This allows freedom of action for the twisting suspension and added protection against severe 

shocks. As in all Triplett products, attention to detail makes for longer instrument life. 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

8 CASE STYLES-11 MODELS—SIZES 21/2 " THROUGH 8" 

a L__ 1 - 1 . , l ' - _ _ _ 
MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AND ELECTRONIC TEST EQUIPMENT 



UNDERRATED... 

Deliberately. And because Clevite rates it low 
. . . users rate it high! 

Perhaps it's our New England conservatism . . . or 
just good Value Engineering . . . but when you specify 
Clevite PNP germanium power transistors, you get a 
unit that's literally loafing along when it's working at 
full rated power in a normal circuit environment. 

But circuits and environments may vary considerably 
from any design center and it's well to have plenty 
of reserve. 

So we've built reserve safety margins right into the 
heart of these transistors: Thermal resistance, junction 
to heat sink, runs about 0.6° C/W although the ratings 
are based on 0.8° C/W and 100°C junction tempera-
ture. Further, we stabilize every unit for a full 100 
hours at 125°C. 

Add these facts: Clevite power transistors, with the 
closest emitter to base spacing in the industry, give 
very low base resistance and input impedance with no 
sacrifice in breakdown voltage. Both the junction 
geometry and manufacturing processes are designed 
to give the superior high current performance and 
power rating characteristics of large area 
transistors - but with the low leakage 
current of small area transistors. 

Reliability in volume 
a dwedon of 

Order a dozen, a hundred or a hundred thousand 
. . . you'll get consistent performance and uniform 
reliability that will really show you the value behind 
Clevite's conservative rating policy. Write for a full 
technical description. 

TYPE NRS. Vce(Sat) Volts lc Rt°C/W ICB0 µA ( 25°) e-2V 

TYP. MAX. TYP. MAX. TYP. MAX. 

2N257 * 0.8 1.5 2A 0.6 1.5 50 

2N301 ' 0.5 LO 2A 0.6 1.5 SO 100 

2N268 • LO 2.0 2A 0.6 1.5 60 

2N 1146,A,B,C 

2N1147,A,B,C 
0.5 1.0 15A 0.6 0.8 75 

2N1529 - 33 0.6 1.5 3A 0.6 0.8 75 200 

2N 1534 - 38 0.4 1.2 3A 0.6 0.8 75 200 

2N1539 - 43 0.2 0.6 3A 0.6 0.8 75 200 

2N1544- 48 0.1 0.3 3A 0.6 0.8 75 200 

2N1549 - 52 0.5 1.0 10A 0.6 0.8 100 200 

2N1553 - 56 0.4 0.7 10A 0.6 0.8 100 200 

2N1557 - 60 0.25 0.5 10A 0.6 0.8 100 200 

*P ower Gain ( db) @ Poo = 2 Watts ( 2N257) (2N268); 4 Watts (2N301) 

CLEVITE TRANSISTOR 
WALTHAM 54. MASSACHUSETTS • 894-7780 
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by 

2000 

PERMANENT 
MAGNETS 
CRUCIBLE 

1800 

DESIGNED 
FOR EVERY 

INDUSTRY 

BH ( max.) X 10 

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 

1600 1400 1200 1000 800 600 400 200 

H. (oersteds) 

For consistently higher energy product in any size of magnet from a frac-
tion of an ounce to hundreds of pounds— 

For coercive forces ranging from 400 to over 1,400 oersteds—and for energy 
values up to 73, million gauss-oersteds or greater— 

For an equally wide variance in physical and mechanical properties— 

Crucible's magnet engineering staff can develop exactly the right magnet 
for your application. 

Whether you need performance characteristics that must be specially de-
signed for your product or any of the wide range of Alnico Magnets avail-
able from stock, let Crucible help with your design. 

Crucible's "Permanent Magnet Handbook," one of the most comprehensive 
texts available on this subject, contains completely detailed data on magnet 
measurements, ferromagnetism, magnetization, demagnetization and elec-
tromagnetic theory. Performance and property data of over 60 magnet 
materials are also included. For your copy, send check or purchase order 
for $10.00 (plus 40e tax if you are located in Pennsylvania) to Crucible 
Steel Company of America, Dept. E12, Box 88, Pittsburgh 30, Pa. 

CRUCIBLE STEEL COMPANY OF AMERICA 

14. 

o 
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BALLANTINE Wide-Band VIM 
Measures 300 0V to 300 V 
at frequencies 10 cps to 11 Mc 

Logarithmic scales with 
high precision and 
constant accuracy 
at any point 

Usable as 100 ill( null 
detector, or as wide-
band amplifier to 20 Mc 

Binding post, or 
coaxial input to 
reduce ground 
current error 
• • • • e • • • • • • • • • • e • e 

Cathode follower probe 
has high input impedance 
of 10 Mí-7 pF 

• • 
• OOOOO • • • • • • • • 

• 

model 317 
1,7ice. $495 with probe 

A stable, multi-loop feedback amplifier with as much as 50 db feedback, and 10,000 hour 
frame grid instrument tubes operated conservatively, aid in keeping the Model 317 within 
the specified accuracy limits over a long life. Its uses extend from simple audio frequency 
measurements to accurate RF measurements made directly in the circuit using the low-
loading cathode-follower probe. Individually calibrated logarithmic scales provide uniformly 
high accuracy over their entire length. Accuracy is 2%, 20 cps to 2 Mc; 4%, 2 Mc to 
4 Mc; 6%, 4 Mc to 11 Mc. 

Write for brochure giving many more details 

— S'nce 1932 _ 
BALLANTINE LABORATORIES INC. 

Boonton, New Jersey 
CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBS. VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE, FREQUENCY, OR WAVEFORM WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/DC AND DC/AC 
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT•READING CAPACITANCE METER, OTHER ACCESSORIES. 

to the Editor 

presented regarding potential or sug-
gested suppliers of shielded enclos-
ures. 

In reviewing this table, I was at a 
loss to understand how the suppliers 
were selected by the author or by your 
editor. Ray Proof Corporation manu-
factures Radio Frequency Enclosures 
and has been in business since 1930. 
lVe are listed in all material purchas-
ing and product directories and we 
just cannot see why Ray Proof Cor-
poration was omitted from your list 
as a potential supplier for shielded 
enclosures. 

For your ready reference we are 
enclosing with this letter a copy of 
our abbreviated Catalog SW-62 de-
scribing the complete line of Ray 
Proof products and services avail-
able. 

R. Aronson 
Vice President, Eng. 

Ray Proof Corp. 
843 Canal St. 

Stamford, Conn. 

"Engineering Status— " 

Editor, ELECTRONIC INDUSTRIES: 

It was certainly wonderful to see 
your March editorial "Engineering 
Needs Status." 

I am wondering if you have fol-
lowed the Purdue Engineering Stu-
dent Poll? For several years this high 
school graduate opinion poll in U. S. 
high schools showed the very low 
opinion these students held toward en-
gineers. 
I corresponded with Dr. Remers 

some, suggesting that their questions 
invited some unrealistic answers. I 
understand, however, that some polls 
at IIT, and other places, some years 
ago, showed the same unfavorable 
reaction. You might find some con-
nection here to bear on your question. 
I will include a little summary of mid-
states R & D, done for some of my 
fellow school board members to make 
a better case for ETV and the junior 

college. It bears in a little way upon 

your editorial. Your "Profile . . . 

on page 218 is certainly a fine job; a 

very fine job. 

Off the record, I have a sneaking 

(Continued on page 68) 
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now! a 
PHASE-
COMPENSATED 

flexible 
coaxial cable 
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NMI) FLEXIBLE COAXIAL CABLE 

50 60 70 

TEMPERATURE 

TIMES PHASE-COMPENSATED 
COAXIAL CABLE 

new TIMES cable exhibits virtually no change 
in electrical length with temperature variations 

To solve the problem in standard flexible coaxial cables of 
electrical length changes due to temperature variations, 
Times has developed a new self-compensating, phase-
stable cable. 

Designed specifically for use with advanced radar 
systems, this new phase-compensated cable produces less 
than 20 parts per million change per degree centigrade 
temperature variation. It virtually eliminates phase shift 
and permits signals to be relayed with minimal distortion. 

Times' new phase-stable cable is a major achievement 
in the art of perfecting coaxial cables. It provides an ideal 
solution for applications in which phase change cannot be 

TiME 

tolerated, and where precise signal accuracy is a must. 
The basic technique used in developing this cable is now 
being applied to even more sophisticated problems. 

The phase-compensated cable is another example of 
Times' ability to design, engineer and produce cable 
and cable assemblies for critical transmission system 
applications. Times will also manufacture cable and 
assemblies cut to precise electrical length, as well as 
special cables and assemblies for industrial and com-
mercial applications. When you need assistance with 
your transmission system problems, wire or write Times' 
Sales Manager, Dept. 91. •A DuPont Trademark 

TIMES WIRE AND CABLE 
Division of The International Silver Company 

Wallingford, Connecticut 
• 

TRANSMISSION SYSTEM DESIGN AND ENGINEERING • STANDARD & SPECIAL PURPOSE COAXIAL 

CABLE • MULTICONDUCTOR CABLE • COMPLETE CABLE ASSEMBLIES • TEFLON* HOOK-UP WIRE 

ELECTRONIC INDUSTRIES • September 1962 Circle SI on Inquiry Card 67 



you can do it by taking these two steps: 

meet 2000 needs for 
"special" filters... 
with STANDARD PIC units 

1. Check the Selection Guide for PIC Filters. It catalogs 252 filters. 
They cover a frequency range of 5 cycles to 500KC. Sizes range 
from imcrominiature telernetering filters to heavy duty power 
filters. 
Then, if this doesn't locate the filter you need ... 

2. Ask PIC to run your filter specifications through its file of over 
2000 filter production drawings. An average of one new filter 
design has gone into these files every working day for more 
than 10 years. A filter meeting the specs you submit can be 
produced, in the majority of cases, from drawings in this file. 

Send today for your copy of the Selection Guide for 
PIC filters. For complete information, write us on your 
company letterhead. 

POLYPHASE INSTRUMENT COMPANY 

Bridgeport. Pennsylvania 

TRANSFORMERS • FILTERS • MAGNETIC AMPLIFIERS • DELAY LINES 

to the Editor 

suspicion that some of this has rubbed 
off from teachers poorly trained in all 
the non-liberal arts disciplines and sort 
of attaching an undue importance to 
the L.A. line for manv years. Per-
haps, not being sufficiently identified 
with the math and sciences, these 
teachers let too much of their dislike 
for these non-L.A. subjects rub off on 
these pupils at their most impression-
able age. ( In our school district, our 
board of education started about a 
dozen years ago, pre-sputnik, with 2 
new men science teachers and a boar(l-
financed 2 year monthly workshop to 
bring all staff members (2nd to 8th 

grade) into a newly developed special 
science program). 

So. again, I hope you can continue 
this idea until you find some better 
way to improve the image of the en-

gineer. This probably starts at home, 
to a large degree also. 

Lloyd P. Morris 
National System , Consultant 

Motorola Inc. 
4545 W. Augusta Itivd. 
I'llicago 51, Ill. 

Measuring Infra-Red 

Editor, ELECTRONIC INDUSTRIES: 
We have read with interest your 

article. " Measuring Infrared Radia-
tion." The article states that optical 
filters are available with bandwidths 
to 0.02 microns, with 80 ,:i transmis-

sion and with sideband rejection to 

You may he interested in knowing 
that Spectrolab has produced optical 

multilayer interference filters with a 
bandwidth of 0.0001 microns with 
95% transmission and with sideband 
rejection to 0.0000001%. 

Such Spectrolab filters have been 
used in a rapid scanning radiometer, 
designed and built by Spectrolab un-
der contract to the U. S. Air Force. 
Spectrolab's radiometer, which was 
designed over a year ago. used a 
basic configuration surprisingly sim-
ilar to the device presented in the 
article. 

A. E. Mann 

Spectrolab 
11921 Sherman Way 
North Hollywood, Cali f,rnia 

(Continued on page 72) 
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SG 
Transitron offers computer circuit designers a highly relia-

ble, better performing, subminiature glass silicon planar 

epitaxial diode. Careful development, supported by strin-

gent environmental and life tests, has solved all mechanical 

and electrical problems. The result is the SG-5000 — a pre-

mium unit that fully meets military specifications. 

At the same time, Transitron has improved upon the se-

lected performance of silicon planar epitaxial diodes now 

available. In addition to the recognized features of higher 

forward conductance, faster switching and lower capaci-
tance, the uniformity of planar epitaxial construction lets 

Transitron offer tightly controlled forward voltages at spec-

ified current levels. The SG-5000 is available in quantity 

with digital marking for quick diode type identification. 

Another step in Transitron's continuing efforts to offer the 

industry's widest variety of silicon diode types is the in-

troduction of the 1N3604-6 and 1N3062-9 series of silicon 

planar epitaxial diodes. All Transitron silicon diodes, in-

TENTATIVE DATA — SPECIFICATIONS AT 25°C 

TH:le 
Maximum 
Forward 
Voltage 

Or 200mA 

Maximum 
Inverse 
Current 
@ —75V 

Minimum 
Inverse 
Voltage 

(gi100µA 

Maximum 
Capacitance 
€x OV @ 1Mc 

Maximum 
Reverse 
Recovery 
Time' 

SG-5000 1.0V 0.1pA 100V 2 pf 2 nsec 

*(1.= 10mA, VI = — 6V, recovery to 1 mA RL = 100 ohms) 

eluding the newest types, can be packaged as multiple-

chip assemblies to your specification. All are now avail-
able through your Transitron distributor. 

Transitron invites your inquiry regarding further details of 

its silicon planar epitaxial diodes. Write today. 

Tro nsitron 
electronic corporation 
wakefleld, melrose, boston, mass. 

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE 
CA 3LE ADDRESS TRELCO 

1962 
LI DIP M7MILIMOUCIE 
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These 6 steps from Sylvania 

4.0 

3.0 

2.0 

Designing for predictable reliability? Sylvania can help. 
Scrupulous investigation of reported military and commer-
cial tube removal rates ha3 made possible formulation of 
basic tube failure rates. Sylvania has compiled these fig-
ures in terms of %/ 1000 hours for fourteen popular sub-
miniature tube types (Table I)—with more types to come. 

And, since tube failures are affected by heater voltage, 
bulb temperature and total power dissipated, Sylvania has 
computed curves indicating their influence on base failure 
rates. With these tools at hand, it is now possible to make 
valid predictions of tube reliability in your specific appli-
cation. Here's how: 

El Find the base failure rate for any of 14 subminiature 
types listed in Table I. 

* THIS n 

EGION sun jecT 1.0 vARI-.-

RELIABILITY IN L CATH AelLITY. APPLICATIONSOW 

IS GESCRIEPEnbetieTliFtneNT 
LOWER CURVE. 
ARpEFL,LIAleBAILrliror. I 

_IN HIGH CA1THODE CURRENT 
UPPER CuRvnie S r3ESCR Farb By 

, , 

0.9 

OPERATING 
RATED 

PA it4e 

Retky e 

CUR v ees4HANcEmENT 

o 
10 1 1 

HEATER VOLTAGE RATIO 

CUR VEs 

4,0 

o 
3.0 

e3 

0 

gi Determine the heater voltage required by your appli-
cation and calculate its ratio to the rated heater 

voltage of the tube type. From Curves I or Ill, as indicated 
by Table I. find the failure rate adjustment factor for this 
ratio. Note that if the tube is to be operated at rated - 
heater voltage the adjustment factor is 1.0. In any event, 
the adjusted failure rate is equal to the product of the base 
failure rate and the adjustment factor. 

E Determine the tube's maximum rated power dissi-
pation by adding the nominal heater power and max. 

rated plate and screen dissipations. Next, calculate the 
total power to be dissipated in your application. Deter-
mine the ratio of total actual power to total rated power. 

4 Decide on the maximum bulb temperature at which the tube will be operated in your application. If the 

EATER yotTAGE 

culivtof 

09 

OPERATING 
  HEATER VOLTAGE RATIO 

RATED 

'UM 

POWER DISSIPATION AND TEMPERATURE 

CURVE II 

1 

RATIO OF OPERATING 
POVVER ( INCLUDING HEATER) 

TO RATED POWER 
(INCLUDING HEATER) 



help predict t 
application is in the design stage, a conservative bulb 
temperature should be chosen and adequate cooling 
techniques provided so that bulb temperature will not 
be exceeded. If a finished design is being evaluated, 
the standard thermocouple or temperature sensitive 
paint specified in MIL- E-1, paragraph 4.9.16, should be 
utilized for determination of actual bulb temperature. 

101 Now, having the ratio of operating to rated power 
and the effective bulb temperature, refer to the 

reliability enhancement Curves II or IV, as specified by 
the tube type in Table I. to find the factor to be used in 
computing the adjusted failure rate. 

6 
Multiply the base failure rate from step 1, the 
adjustment factor from step 2 and the step 5 

adjustment factor to determine the net expected failure 

rate for the tube in your application. 

ENHANCEMENT CURVES 

WillvE iv 

1.4 

z 10 

0.2 
0 

reliability! 
TABLE I 

Tube 
Type Life Test Conditions 

5636 Ef = 6.3 V; Eb = Ec2 = 100 Vdc; 
Ecl = Ec3 = 0; Rk = 150 Ohms; 
Rgl = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5639 Ef ---- 6.3 V; Eb = 150 Vdc; Ecl = 0; 
Ec2 = 100 Vdc; Rk = 100 Ohms; 
Rgl = 0.5 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5718 Ef = 6.3 V; Eb = 100 Vdc; Ec = 0; 
Rk = 150 Ohms; Rg = 1.0 Meg; 
Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5719 Ef = 6.3 V; Eb = 150 Vdc; Ec = 0; 
Rk = 680 Ohms; Rg = 1.0 Meg; 
Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5840 Ef = 6.3 V; Eb = Ec2 = 100 Vdc; 
Ecl = 0; Rk = 150 Ohms; 
Rgl = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5899 Ef = 6.3 V; EL) = Ec2 = 100 Vdc; 
Ecl = 0; Rk = 120 Ohms; 
Rgl = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5902 Ef = 6.3 V; Eb = Ec2 = 100 Vdc; 
Ecl = 0; Rk = 220 Ohms; 
Rgl = 0.47 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5977 Ef = 6.3 V; Eb --- 100 Vdc; Ec 0; 
Rk = 270 Ohms; Rg = 1.0 Meg; 
Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

5987 Ef = 6.3 V; Eb = 150 Vdc; Ec 0; 
Rk = 1100 Ohms; Rgl = 0.47 Meg; 
Ehk = 140 Vac; 
T Envelope = 220° C Min. 

6021 Ef --- 6.3 V; Eb 100 Vdc; Ec 0; 
Rk/k = 150 Ohms; 
Rg/g = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

6111 Ef = 6.3 V; Eb 100 Vdc; Ec 0; 
Rk = 220 Ohms; Rg = 1.0 Meg; 
Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

6112 Ef = 6.3 V; Eb = 150 Vdc; Ec = 0; 
Rk/k = 820 Ohms; 
Rg/g = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

6205 Ef = 6.3 V; Eb = Ec2 = 100 Vdc; 
Ecl = 0; Rk = 150 Ohms; 
Rgl = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

6206 Ef = 6.3 V; Eb = Ec2 = 100 Vdc; 
Ecl = Ec3 = 0; Rk = 120 Ohms; 
Rgl = 1.0 Meg; Ehk = + 200 Vdc; 
T Envelope = 220° C Min. 

Base 
Failure 
Rate in 

(Percent) 

Power Diss. 
Heater and Temp. 
Voltage Reliability 
Enhance- Enhance-
ment ment 

Curve No. Curve No. 

0.2 Ill IV 

0.6 I II 

0.2 I II 

0.2 III IV 

0.2 III IV 

0.2 III IV 

0.6 1 II 

0.2 I II 

0.6 I II 

0.2 I H 

0.2 I Il 

0.2 III IV 

0.2 III IV 

0.2 Ill IV 

If you would like to know more about this forward-looking relia-
bility program, contact your Sylvania Sales Engineer. Or write 
for your free copy of Engineering Information Service, Vol. 8, 

No. 4, to Electronic Tubes Division, Sylvania Electric Products 

Inc., 1100 Main St., Buffalo 9, N. Y. 
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VICTOREEN Deposited Carbon 
Precision HIGH-VOLTAGE 
Resistors 

e,-

yz_ 

77-r. 

HIGH VOLTAGE 
Up to 10 Kv 

HIGH WATTAGE 
Up to 10 W 

STABILITY 
Element sealed in 
inert gas atmosphere 

PRECISION 

1, 2, 5, 10% 
Resistance range 100 ohms 
to 200 megohms 

Full technical data available on temperature coefficient, 
voltage coefficient, power derating, load life, etc. 

VICTOREEN 

A-74U8A 

yWORLD'S FIRST NUCLEAR COMPANY 

THE VICTOREEN INSTRUMENT COMPANY 
5806 Hough Avenue • Cleveland 3, Ohio 

EXPORT: 3 WEST 61st STREET • NEW YORK 23, NEW YORK 

-to the Editor 

"The Competitive Market" 

Editor, ELECTRONIC INDUSTRIES: 

We enjoyed reading the article en-

titled " How Late is 'Too Late' In A 
Competitive Market ?" as written by 

Edwin B. Berlin. appearing in your 
July 1962 issue of ELECTRONIC INDUS-

TRIES. It is our feeling that Mr. Ber-
lin has certainly made a thorough 

study and can benefit all of the indus-
try with his thinking. 

II. R. Wood 
Sales Manager 

Empire Spring Company 

140 Olive Street 
Elyria, Ohio 

"Our Address Should Be—", 
hij./(/)". ELECTRI/N IC N ' STRI ES : 

You are to be congratulated on this 
special edition. It is extremely well 
done and should be of wide interest 

in the field. 

In checking our listing we note that 

our address is shown as 111 Main 
Street, Stepney, Conn. I don't recall 

having filled out a questionnaire, but. 
in any case, would appreciate your 

correcting your records to indicate 
Box 544, Bridgeport 1. Conn. 

Also on page L 53 we would like 

"capacitors, glass". added to product 

Robert E. Cochrane 
Manager, Marketing Services 

itramon® Incorporated 

Box 544. Bridgeport 1, Connecticut 

Wire & Cable Chart 

Editor, EI-El"1 RON IC I NDUSTRIE> : 

Your June, 1959 edition of ELEC-
TRONIC INDUSTRIES carried an excel-

lent series of articles and tabular data 
on wire and cable. 

We at Cannon Electric Company 
have found the information invaluable 
and would like to request that you con-

sider publishing up-dated information; 

however, if your present plans do not 

call for a recent edition to do this, I 

would like for you to let us know how 

to obtain five reprints of the June. 
1959 data which you published. 

Carlos Beeck 
Chief Engineer 

Cannon Electric Company 
666 East Dyer Road 

Santa Ana, California 
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Reliable Semiconductors 

from RAYTHEON-MOUNTAIN VIEW 

300°C NANOSECOND DIODE 
THE INSIDE STORY OF UNIPLANAR* VS. MULTI-PART CONSTRUCTION 

Oxide layer 

RAYTHEON/RHEEM UNIPLANAR* DIODE 

Integral ohmic contact 

1 
Totally protected 

surface 

Separate ohmic contact 

Oxide layer 

Latent contam inant 

CONVENTIONAL PLANAR MULTI-PART DIODE 

 1 
Partially protected 

surface 

Narrow post mount 

UNIPLANAR* construction 
Uniplanar* one-piece construction, produced at 

Raytheon/Mountain View (formerly Rheem Semi-
conductor), brings a major improvement to silicon 
planar diode reliability. This is demonstrated by a 
300°C storage capability, unequalled shock and 
vibration resistance, and more uniform electrical 
characteristics. 

The result of Raytheon/Rheem Uniplanar* 
construction is a one-piece unit that can't shake 
loose or become misaligned. The entire chip as-
sembly, including ohmic contact, is formed by a 
single process. This technique permits positive 

boosts silicon diode reliability 
surface passivation of the entire junction area. A 
high level of uniformity is achieved, since ohmic 
contacts are chemically formed thousands at a 
time. 

300°C storage is obtained because, for the 
first time, it is possible to exclude the latent 
contaminants introduced by multi-part assembly 
techniques. 

Uniplanar* construction is available at no extra 
cost in such types as 1N914, 1N916, 1N3064, 
and 1N251. For further information, please con-
tact the nearest Raytheon Field Office. 

* Exclusive one-piece planar construction from Raytheon/Mountain View 
(formerly Rheem Semiconductor). 

RAYTHEON 
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NEW, 
r<VV 

FIV1 -AIV1 E I C NIAL. 

GENE RA-1-0 
RADIO FREQUENCY 
CHARACTERISTICS 

RI- RANGE: 54-216 MC 
RF ACCURACY: -±0.5% 
RF OUTPUT RANGE: 

0.1 µv to 0.2 volts* 
*Across external 50 ohm load at panel jack 
ACCURACY: 

±- 10%, 0.1 µv to 50 K jv 
±-20%, 50 K p.v to 0.2 volts 

AUTO LEVEL SET: 
Holds RF monitor meter to "red 
line" over band 

IMPEDANCE: 50 ohms 
VSWR: <1.2 

AMPLITUDE MODULATION 
CHARACTERISTICS 
AM RANGE: 

Internal: 0-50% 
External: 0-100% 

AM ACCURACY: 
± 10% at 30% and 50% AM 

AM DISTORTION: 
<5% at 30% <20% at 100% 
<8% at 50% 

AM FIDELITY: 
±-1 db, 30 cps to 200 KC 

FREQUENCY MODULATION 
CHARACTERISTICS 
FM RANGE: 

Internal: 0-250 KC in 4 ranges 
External: 0-250 KC in 4 ranges 

FM ACCURACY: -±5% of full-scale 
*For sine-wave 
FM DISTORTION: 
<0.5% at 75 KC (100 MC and 

400 cps modulation only) 
<1% at 75 KC (54-216 MC) 
<10% at 240 KC (54-216 MC) 

FM FIDELITY: 
db, 5 cps to 200 KC 

SIGNAL-TO-NOISE RATIO: 
>60 db below 10 KC 

PULSE MODULATION 
CHARACTERISTICS 
PM SOURCE: External 
PM RISE TIME: <0.25 µsec 
PM DECAY TIME: <0.8 µsec 

MODULATING OSCILLATOR 
CHARACTERISTICS 
OSC FREQUENCY: 

50 cps 7.5 KC 1000 cps 15 KC 
400 cps 10 KC 3000 cps 

OSC ACCURACY: -±5% 
OSC DISTORTION: <0.5% 

PHYSICAL CHARACTERISTICS 
MOUNTING: Cabinet for bench use; 

readily adaptable for 19" rack 
FINISH: Gray engraved panel; green 

cabinet (other finishes available on 
special order) 

DIMENSIONS: 
Height: Width: Depth: 
103/8" 163/4 " 181/4 " 

POWER REQUIREMENTS 
202-H: 105-125/210-250 volts, 

50-60 cps, 100 watts 

PRICE — 202-H: 81365.00 
F.O.B. Rockaway, N./. 

25 KC 

• 1/2 % FM DISTORTION 

• SOLID-STATE POWER SUPPLY 

• ELECTRONIC VERNIER TUNING 

• AUTOMATIC RF LEVEL SET 

• SHOCK-MOUNTED RF UNIT 

TYPE 202-H 

The Type 202-H FM-AM Signal Generator covers the frequency range 
from 54 to 216 MC and is designed for the testing and calibration of 
FM receiving systems in the areas of broadcast FM, VHF-TV, mobile, 
and general communications. The generator consists of a three-stage 
RF unit, together with a modulating oscillator and power supply, all 
housed in a single cabinet which may be adapted for rack mounting. 

The RF unit consists of a variable oscillator, a reactance tube modu-
lator, a doubler, and an output stage. The modulator is specially de-
signed for minimum distortion and operated in conjunction with the 
electronic vernier to provide incremental changes in RF output fre-
quency as small as 1 KC. The RF output is fed through a precision, 
waveguide-below-cutoff variable attenuator; automatic RF level set is 
incorporated which maintains "red line" on the RF monitor meter over 
the entire band. The entire RF unit is shock-mounted for m'nimum 
microphonism. 

An internal audio oscillator provides a choice of eight frequencies which 
may be used for either FM or AM modulation. A modulation meter 
indicates either FM deviation or % AM and is calibrated for sine-wave 
modulation. 

A completely solid-state power supply furnishes all necessary operating 
voltages and may be switched for inputs of either 105-125 or 210-250 
volts, 50-60 cps. 

Model 2024 is also available for the 215-260 MC telemetering band. 

BOONTON RADIO 
CORPORATION 

A Subsidiary of Hewlett-Packard Compan y 

P.O. Box 390, BOONTON, NEW JERSEY • Tel. OAkwood 7-6400 

TWX: ROCKAWAY, NEW JERSEY 866 • CABLE ADDRESS: BOONRACO 

74 Circle 56 on Inquiry Card ELECTRONIC INDUSTRIES • September 1962 



NEW AND ONLY FROM HUGHES: the 2N2551 featuring symmetrical breakdown voltages 

greater than 150 volts ! This PNP Silicon Alloy Transistor, in a TO-5 package, operates at 400m \AI. 
Production quantities are available for immediate delivery. Other outstanding features are: 

hFE — 15 min./45 max. ICB0 = -0.1 µA max. YcE (sat) _ -1.2 volts Noise Figure — 6 db max. 

at lc = -100 mA at Vcg = -100 volts at lc = -100 mA at lc = -500 µA 

VcE --- -5 volts IB = -33 mA 

The voltage uniformity of this PNP Silicon Alloy Transistor is due largely to the unique Hughes 
evaporative-fusion process. This proven process makes possible an unusually high degree of 
uniform doping and precise junction location, and results in exceptionally low saturation resist-
ance. • The highly uniform batch-to- batch characteristics of the Hughes 2N2551 allow much 
closer tolerances in new-circuit design; and the symmetrical breakdown voltages end all concern 
with differing voltage limitat.ons across the trans,stor terminals. • It is particularly adaptable to 
r&ays and magnetic core drives where an "induc:ive spike" might destroy other transistors, to 
ac and dc amplifiers, audio oscillators, low-level circuits, switching, dc choppers and modulators, 
and especially to those applications with inherent elevated or varying ambieit temperatures. 

For complete details, call your 
nearest Hughes representative; 

or write Hughes 
Semiconductor 
Division, Market-
ing Department, 
Newport Beach, 
California, For ex-
port, write Hughes 
International, 
Culver City, Calif. 

(1.el .14/5 

CREATING A NEW WORLD WITH ELECTRONICS 

HUGHES 
HUGHES AIRCRAFT COMPANY 

SEMICONDUCTOR DIVISION 

DIODES • TRANSISTORS • RECTIFIERS • PACKAGED ASSEMBLIES • CRYSTAL FILTERS 
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SHOCK 

VIBRATION 

HUMIDITY 

TEMPERATURE 

*ENVIRONMENTALIZED 
TEKTRONIX OSCILLOSCOPE 

RADIO INTERFERENCE—With either of the en-
vironmentaiized plug-in units, the Tektronix Type 
945 Oscilloscope meets the Susceptibility Test of 
MIL-T-945A, 1 millivolt, 50 kc to 400 mc, and also 
meets the limit for Broadband Radiated and Con-
ducted Interference of MIL- I-16910A, MIL- I-26600 
and MIL- I-11748B from 14 kc to 1000 mc. 

DC-TO-24 MC WITH DUAL-TRACE UNIT • DC-T0-30 
MC WITH FAST-RISE UNIT • ELECTRICAL CHAR-
ACTERISTICS SIMILAR TO THE TEKTRONIX TYPE 
545 OSCILLOSCOPE 

°DEPENDABLE OPERATION WHILE SUBJECT TO 
THESE ENVIRONMENTS: TEMPERATURE 40`C 
to -I- 55'Ci-71* C • Vile-21 -110N 5 G's, 55 cps, 0.03" peak-
le- peak • SHOOK o' 400- pound hammer elrep • ALTI-
TUDE to.20,0THI teet • RADIO fl\ITFRFERENCF from 15 kc 
Ii. . 403 1,1( 

`RELIABLE PERFORMANCE AFTER STORAGE IN 
THESE ENVIRONMENTS: 11 MPERATURE tiom - • 65'C 
le T-85 C • ALTITUDE tt, W,LOO tee • FUNGUS for 28 
(lays • HUMIDITY tor 10 days at 95% relative humidity 
Iran C -1-65 C • RAIN CONDITIONS of 5 minutes 
steady drippy J. 

For those appheations nat demanding such :.inv irormental 
capabiliti., the Typ,u 945 will pedotm will- even witater 
reliability and ile>ibility. 

Tile Type .,745 writ accept any of 17 Tektronix letter- series 
plug-ins for use in- commercial applications. 

Type 945 Oscilloscope (without plug-ins)   $2850 
Type MC Dual-Trace Plugin Unit-  $ 475 
Type ML Fast- Rise Pluet-In Unit   $ 425 

tJ S. Sales ti 1.o.o. (Sate- loti, Orucot. 

For complete specifications of the new environmentalized 
oscilloscope— or a demonstration in your own environ-
ment—please call your Tektronix Field Engineer. 

Tektronix, Inc. 
P. 0. BOX 500 • BEAVERTON, OREGON / Mitchell 4-0161 • TINX-503-291-6805 • Cable: TEKTRONIX 
TEKTRONIX FIELD OFFICES: Albuqucque, N '•'• • • 

" •. • • . Rnlq-1 Ill. • C ..• 
• • it rl N.Y • 

TEKTRONIX CANADA LTD: ' • 

r VI • Huston ( Lextn,in,n,' 
• CI • C.,ro • Doroo 

TEKTRONIX OVERSEAS DISTRIBUTORS: •• .•. : ltd.. 11 eh.. I e... 

European and African countries, the countries of Lebanon dud Syria, please contact TEKTRONIX INTERNATIONAL 
A.G., Terrassenweg IA, Zug, Switzerland, for the name of your local cwerseas distributor. 

Other Ozerseas areas, please write or cable directly to Tektronix, Inc , Irt:ernational Marketing Department, P. O. Boo 500, 
Beaverton, Oregon, U.S.A. Cable: TEKTRONIX. 

Machine-Independent Computer 
Programming 
By M. H. Halstead, Published 1962 by Spartan 
Books, 6411 Chillum Pl., N.W., Washington 12, 
D. C. 267 pages. Price $6.50. 

Text is based upon the lecture notes 
developed by the author while teaching 
a course at the Univ. of Calif. described 

as " Neliac, a dialect of Algol." The 
book is designed to teach the student 
how to write to computers in the Neliac 
language and then to teach the com-
puter how to read Neliac, if it does not 
already know. 

Miniature and Microminiature 
Electronics 
By G. W. A. Dummer & J. 
lished 1962 by John Wiley & 
Ave. South, New York 16, N. 
$7.50. 

W. Granville. Pub-
Sons, Inc., 440 Pork 
Y. 310 pages. Price 

1.1(H >k deals with the philosophy of 
miniaturization, space utilization and the 

construction of miniature equipments 
such as transistor receivers, deaf-aid 
amplifiers, medical electronic devices, 
etc., because of the vital part played by 
the transistor in miniaturization and 

microminiaturization, the construction of 
34 types of transistors and diodes are 

described in simple outline form. 

Radio-Electronic Transmission 
Fundamentals 
By B. Whitfield Griffith, Jr. Published 1962 by 
McGraw-Hill Book Co., Inc., 330 West 42nd St., 
New York 36, N. Y. 612 pages. Price $ 10.75. 

Book is designed for anyone interested 
in the generation and handling of high-
power electrical energy of radio fre-

quency. Parts E and II serve as an in-
troduction to electrical networks and 
transmission lines theory. Parts III and 

IV discuss in detail radio antennas and 
radio transmitters. 

Whether for use in radio transmission 
or in other fields such as induction and 

dielectric heating, plasma generation, or 
medical and chemical applications, this 

basic work is comprehensive in scope. 
Moreover, the fundamentals of radio 
engineering are presented with unusual 

clarity, even for readers who have little 
electronics background. 

Electron Devices & Circuits 
By John M. Carroll. Published 1962 by McGrow-
Hill Book Co., Inc., 330 West 42nd St., New York 
36, N. Y. 344 pages. Price $8.75. 

Book offers comprehensive coverage of 
the structure and operation of electron 

devices and their applicati(m in the most 
ss idely used electronic circuits. 

All the electron devices are presented 
from the electron point of view, ait,] 
their operation is explained in terms of 
energy balance with frequent use of 
dimensi, rital analysis. 
(Continued on pd!,,• 
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AMP 
set the 

fr.1 

standard! 
In this AMPin-cert* Blade Connector, gold over 
nickel plating is standard, never an option . . . 
never an extra. Gold over nickel plating coupled 
with engineered contact pressures assure longer 
life, maximum performance and reliability, set-
ting the highest standard in crimp, snap- in type 

printed circuit connectors. AMP research and 
testing have proved conclusively that gold over 
nickel plating is superior in every way. Crimp, 
snap- in type contacts are plated with .000030"gold 
(min.) over .000030" nickel ( min.). Uniformity in 
plating thickness is controlled by X-ray measure-
ment. There is no metal "creep" and no debili-

AMP products and engineering assistance are available through subsidiary companies in: Australia • Canada • England • France • Holland • Italy • Japan • Mexico • West Gernizny 

tating oxide insulation buildup. Three areas of 
contact are pressure engineered to avoid exces-
sive or quick plating wear. 

Another bonus feature is that AMPin-cert Printed 
Circuit Connectors are not pre-loaded. They can 
be loaded to accommodate only those circuits 
actually required. You buy and use only the 
receptacle contacts you need. 

ADDITIONAL FEATURES: 
Encapsulated male tabs prevent mis-

alignment of contacts Staked down male 
tab housing eliminates board warpage Guide 
pins assure positive mating of connector halves 
Raised barrier section and large contact cavities 

avoid moisture entrapment Built-in egg crate 
construction, and crimp snap- in receptacle con-
tacts eliminate sleeving and soldering. 

Why not insure your own standard of quality and 
reliability by using AMPin-cert Printed Circuit 

Connectors. You'll find they exceed the most 
stringent applicable requirements both military 
and commercial. 

Send for more information and a free copy of 
"A Compilation of Papers published on AMP 
Research Activities in the Field of Plating." 

Trademark ol AMP Incorporated 

INCORPORATED 
Harrisburg, Pennsylvania 
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*Binary coded decimal input is 
just one optional feature of the new 
TEC-LITE Transistorized NIXIE® Readout. 4 

TNR SERIES 

Simplify your digital display design problems with the new TEC-LITE Transistor-
ized NIXIE Readout, so compact it mounts on one-inch centers. It's a complete 
readout too; handsome bezel for single or multiple units; Polaroid filter with pro-
tective glass, rectangular NIXIE tube and socket, and transistorized driver circuitry. 
Special circuitry options include binary to decimal or octal converter, ring counter, 
auxiliary output and memory. If high voltage supply is a problem, special TNR 
Series models will operate on 24 VAC and 28 VDC supplies. 

The expense of relays or external drivers, costs of designing, assembling and 
testing, is avoided. Self-contained transistorized drivers, which control numeral dis-
play, operate from low level signals—as low as 2 volts—typically present in solid 
state systems. High voltage, 180 VDC required to fire the tube's numerals, is con-
fined to the display panel eliminating the problems created when high voltage is 
carried into sensitive logic sections. 

Because of the NIXIE tube's brightness and numeral placement and the TNR 
Series design, excellent legibility is maintained in high ambient light levels and at 
wide viewing angles. Conservatively rated components and the ultra long life NIXIE 
tube are combined to offer a readout that will give highly reliable performance for 
hundreds of thousands of hours. Back panel dimensions are 1" W X 134" H X 2 L. 
For complete electrical-mechanical specifications contact your TEC-Rep or write: 

Transistor 

Electronics 

Corporation 
Box 6191 • Minneapolis 24, Minnesota DIVISION 
Phone (612) 935-7701 

:11nr,'E ORIGINATOR OF 

TRANSISTORIZED INDICATING DEVICES 

See these and other TEC-LITE Transistorized Incicators—standard and custom designed for solid state systems. 
NITL SERIES 

"Transistorized" MINI -LITE 

INDICATOR 
I/ 1, Patrol N. / 

L. 

TBL SERIES 

BUTTON LITE 

( Transistorized) 
(1 s Ni,. 2, 1)35.874 

LVN SERIES 

00111111111 
i, 

•(-. ‘ 
"Transistorized LOW VOLTAGE 

NEON INDICATOR LITE 
J. S. Patent N I. .11 .1'1'• 

TUL SERIES 

With 
Replaceable 

Lamp 

TRANSISTOR CONTROLLED 

INCANDESCENT LITE 
Pdtent No ... 9/44, 
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Higher Performance Standards With 
Improved Reliability...Tung-Sol 
compactrons provide several ad-
vantages that can contribute to 
lower costs and improved per-
formance. For example, the in-
creased number of pins permit 
greater heat dissipation. As a re-
sult, compactrons run cooler with 
higher reliability than conven-
tional tubes. The exhaust tubula-
tion is situated between the pins 
so that broken tips rarely occur. 
This also permits the use of top 

caps for very high voltage de-
signs. In addition, the compactron 
design readily lends itself to com-
bining multiple tube elements 
within a single envelope. 
Compactrons require less 

space on the chassis or printed 
circuit boards, less height than 
conventional tubes, less air cool-
ing volume per function. More 
space between pins improves 
element isolation, allows higher 
voltage ratings, simplifies printed 
circuit and chassis design. 

Tung- Sol compactrons are 
available in production volume for 
numerous circuit requirements, 
including radio, tv, hi-fi and 
stereo, controls and instrumenta-
tion equipment. Write for Tung-
Sol compactron data file which 
includes the following types: 
6AX3, 6GE5, 6011, 12AX3, 
12GE5, 8149, 8150 and 1AJ2. 
Other types will soon be avail-
able and special designs will be 
considered. Tung- Sol Electric 
Inc.. Newark 4, N.J. TWX: NK193. 

(54X3) _ 
TUNG-SOL I 

TUNG-SOL COMPACTRONS 

TUNGSOL 
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MEET US AT 
THE SI 10W! 

Our Industrial Repre-
sentatives will be at the 
FLORIDA DEVELOPMENT 
COMMISSION BOOTH at 
the NATIONAL ELECTRON. 
ICS CONFERENCE to an-
swer your questions about 
FLORIDA. 

Investigate 

Men of vision thrive here. And it takes men of vision to 
cope with today's electronics and space problems. Space 
in more ways than just up. Space problems of a different 
nature plague the manufacturer who must expand, but 
hasn't the land to expand on. 

Here in Florida we have the space, the climate, the 
work force. Florida has more to offer electronics firms 
than any other area on earth. Men think better where 
life is pleasant, where off hours can be devoted to just 
plain living—and to just plain thinking. 

Yes, Florida is a Solid State in Electronics. Already 
the sun, Mother of Life, shines on over sixty thriving 
electronics firms in our busy state. 

Cape Canaveral is here, too, with its massive, awesome 
missiles blasting off to make space history. Electronics 
makes possible every thrust into the universe. Every hope 
of getting to the moon depends upon electronics—and 
the first American to the moon will definitely soar to 
history from Florida. 

Engineers and their families dream of living here 
in Florida. Give them this dream by moving your plant 
here. Nurture the brains that will give your business a 
greater and greater stature in this, the Electronics Age. 

For complete details of the many advanéages Florida 
offers the Electronics Industry, write us. Let us tell 
you why some of the greatest names in electronics have 
impressive plants here in Florida. 

er 4see 

FLORIDA'S ASSURANCE POLICY 
"You have n'y personal assurance of a sunny business climate here in Florida. You 
have positive assurance of every aid and assistance possible from our Florida 
Development Commission and from the overwhelming majoiity of our businessmen, 
industrialists, and financiers. We have everything to make your large or small 
enterprise healthy and successful. Write, wire, or phone us TODAY. The only 
thing better than a FLORIDA vacation is having your plant here." 

Florida, 
...A 10 BILLION DOLLAR MARKET 

Ask about fi-ce 
film "Profile 
of Progress" 
FLORIDA FOR 

CONVENTIONS— 

Write for free 
information on 
Florida's wonderful 
facilities for your 
group meeting. 

Mr. Wendell Jarrard, Chairman 
FLORIDA DEVELOPMENT COMMISSION 
Box 422IA • Tallahassee, Florida 

Please send me brochure, "Why Your New Plant 
Should Be Located In Florida," containing the 
facts about FLORIDA's opportunities for New 
Industry, the 10 BILLION DOLLAR CON-
SUMER MARKET, Labor, Climate, Schools, 
Natural Resources, Favorable Tax Structure. 

FAR RIS BRYANT 
Governor 

Name  

Firm Name  

Address  

City Zone State  
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Electrical Engineering Fundamentals 

By Robert B. Angus, Jr. Published 1962 by Ad-
dison-Wesley Publishing Co., Inc., Reading Mass. 
516 pages. Price $8.00. 

The author's approach to electric cir-
cuits and networks is to first develop 
fundamental concepts as applied to cir-
cuits excited by d-c sources; later in the 
book he re-examines these concepts as 

they apply to circuits with sinusoidal 
and other time-varying excitations. Con-
cepts and definitions are explained in 

detail. 

Fundamentals of the Laplace 
Transformation 
By C. J. Savant, Jr. Published 1962 by McGraw-
Hill Book Co., Inc., 330 West 42nd St., New York 
36 N. Y. 229 pages. Price $7.75. 

Laplace transform method of solution 
of differential equations which arise in 
connection with electrical, mechanical, 
and electromechanical systems is covered. 
Mechanical and electrical circuit analy-
sis and all mathematics are included. 
Modern engineering examples from me-
chanics, electronics, and electromechani-
cal systems show how the method is 
used. Problems are included at the end 
of each chapter. 

Books Received 

Loud Speakers 
By N. W. McLachlan. Published 1960 by Dover 
Publications, Inc., 180 Vorick St., New York 14, 
N. Y. 399 pages, paperback. Price $2.25. 

The Scientific Basis of 
Illuminating Engineering 
By Parry Moon. Published 1961 by Dover Publica-
tions, Inc., 180 Varick St., New York 14, N. Y. 
608 pages, papeeback. Price $2.85. 

Selected Papers on New Techniques 
for Energy Conversion 
Edited by Sumner N Levine. Published 1961 by 
Dover Publications, Inc., 180 Varick St., New 
York 14, N. Y. 444 pages, paperback. Price $2.85. 

Tube Substitution Handbook, Vol. 4 
Published 1962 by Howard W. Sams & Co., Inc.. 
201 East 46th St., Indianapolis 6, Ind. 112 pages. 
Price $ 1.50. 

Data Acquisition and Processing in 
Biology and Medicine 
Proceedings o' the 1961 Rochester Conference. 
Edited by Kurt Enslein. Published 1962 by Per-
gamon Press, Inc., 122 East 55th St., New York 
22, N. Y. 150 pages. Price $6.50. 

North Electric Components 
Handbook, Revised 2nd Edition 
Book is available from the Field Promotion En-
gineer, Galion, Ohio. 130 pages. Price $2.00 
advance payment. 

Symposium on Electrical Conductivity 
in Organic Solids 
Edited by H. Kallmann & M. Silver. Published 
1962 by Interscience Publishers, a division of 
John Wiley & Sons, Inc., 440 Park Ave. South, 
New York 16, N. Y. 398 pages. Price $ 12.50. 

Basic Industrial Electronic Controls 
Be Jacob H. Ruiter Jr. & R. Gordon Murat'. 
Published 1962 by Holt, Rinehart and Winston 
Inc., 383 Madison Ave., New York 17, N Y. 283 
pages. Price $6.95. 

(Continued on page 84) 

There are no stop signs in space There will be temporary barriers, 
and an ever increasing number of problems to face in space technology, but 
the challenge will continually be met with new and improved systems to 
combat and overcome these obstacles. The scientists and engineers at 
SES -Central will continue to play a significant role in the development 
of advanced communications and navigation systems and techniques to 
further man's knowledge in this vital field. 

CONTRIBUTORS URGENTLY NEEDED to man current and anticipated 
space, surface and sub-surface communication, navigation and command 
and control systems projects. Staff and management openings exist at all 
leuels for BS. MS candidates with backgrounds in systems requirements, 
design, development and research and familiarity with techniques employed 
throughout the frequency spectrum In-house programs include the recently 
acquired MINUTEMAN radio launch control system contract for the U.S. 
Air Force Ballistic Systems Division. We are located ten miles northeast of 
Buffalo in the picturesque suburban community of Williamsville, New York. 

ELECTRONIC SYSTEMS 

(;overnment Systrins Nlanagvnient 

/i,r GENERAL TELEPHONE &ELEOTRONIOS 

Please send resume in confidence to 
Robert E. Artman 

«MA)gib 

SYLVANIA ELECTRONIC SYSTEMS— CENTRAL 

1179 Wehrle Drive Williamsville, N.Y. 

An Equal Opportunity Employer 
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cent 
news about solders, fluxes, preforrn 
special alloys, lead and tin product 

alpha metals, inc. 56 Water Street, Jersey City, New Jersey • H'Enderson 4-6778 

Los Angeles, Calif. • Alpha loy Corp. ( Div.) Chicago, Ill. • Alpha Metals, Inc. ( U. K.) Ltd., London, Eng. 

VACULOYe USERS REPORT 90% LESS REJECTS 

AND REWORK PLUS 10% SAVINGS ON SOLDER 

In a recent value analysis study by a major electronic product 

manufacturer, Alpha Vaculoy bar solder reduced rejects by 
90%, produced higher quality joints, and provided 10% more 

joints per pound with less maintenance or critical control. The 
direct dollar saving is estimated to be nine times the extra 
cost of Vaculoy . . . and this figure does not include the in-
tangibles anticipated from reduced field failures or the added 
value of increased reliability. 

Alpha Vaculoy bar solder conforms to federal specifications 
QQS-571 and applicable ASTM standards. It is substantially 
freer from oxide forming elements than other solders, because 
it is produced by a unique processing method which affects 
physical properties without disturbing metallurgical balance. 

Other cases in point 

A radio manufacturer had to pre-tin transistor leads prior to• 
printed circuit assembly when using conventional 60/40 solder. 
A switch to Vaculoy 60/40 solder eliminated the need for pre-
tinning. 

A large manufacturer of resistors and capacitors uses an auto-
matic dip machine to pre-tin leads. Thermal precautions limit 

Vie depth of the immersion. Pre-tinning of leads without heat 
damage is mandatory. Hence, rejects were high. A switch to 

Vaculoy process solder in the same alloy gave more complete 
tnning in less time, cutting down rejects. 

Laboratory and production runs prove Vaculoy solder offers su-

perior quality, reduces rejects and 
uts solder costs. All Alpha alloys are 
ffable "Vaculoy processed." 

or write for full information today., 

tandard ass,;(1 solder specimens— u 
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NEW MILESTONE 

in world-wide telephony and TV 

TELSTAR 
ORBITING THE EARTH every 160 minutes at altitudes from 

500 to 3,000 nautical miles is Bell Telephone Laboratories' 
NASA-launched Telstar . . . a major experimental step toward 
commercial communications via outer space. 

Proudly sharing the Telstar payload are "Kemet" solid tantalum 
capacitors . . . selected by Bell Laboratories to play an important 
part in an experiment pointing toward more high quality 
voice channels and, ultimately, global television channels. 
Kemet engineers met the challenge of developing special 
pedigreed capacitors to match Telstar's rigid specifications. 

Every step of the way — from tantalum ore to finished 
capacitors— production, testing, and inspection stages were 
meticulously controlled within Union Carbide. The end result. 
was solid tantalum capacitors representing the highest 
performance under the present state of the art. 

Kemet's contribution to TeLstar's sophisticated circuitry 
exemplifies the craftsmanship that has enabled it to become— 
in a brief space of time —"The Specialist in Solid Tantalum 
Capacitors." Kemet Department, Linde Company, Division of 
Union Carbide Corporation, 11901 Madison Avenue, 
Cleveland 1, Ohio. 

KEMET DEPARTMENT 

LINDE 
COMPANY 

UNION 
CARBIDE 

••Ketnet," •• imale," and .•Union Carbide" are reglatered 

trade marks of Union Carbide Corporation. 
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This Cambridge Accelerator is built to deliver about 

6 x 10'2 electrons per second at 6 Bev—to provide 

M.I.T. and Harvard physicists with the highest energy 

electrons and photons ever available within a 
research laboratory. 

49 DriVac® electronic pumps will provide the high, 

dry vacuum necessary to keep the 750-foot circular 
track clean and clear for this race toward the 

speed of light. High vacuum—DriVac's range extends to 

10 torr; ultra-high vacuum of 10 -1" torr obtainable 

with baking. Dry vacuum— accomplished electronically, 

free from backstreaming pump fluids. This is the 

difficult, critical kind of pumping DriVac does best. 

Find out how DriVac pumps can fill your need for high, 

dry vacuum, in applications from semiconductor 

processing to electron microscopy .. . from thin film 

deposition to mass spectrometry. 

Write for new Bulletin 6-2. 

Consolidated Vacuum Corporation 
ROCHESTER 3, NEW YORK 

A SUBSIDIARY OF BELL & HOWELL 

— - —3 D ( - 7: •  e - ,-7--.. .-, 

  ...__.. 

Understanding Transformers di Coils 
By Edward J. Bukstein. Published 1962 by How-
ard W. Sams & Co., Inc., 4300 West 62nd St., 
Indianapolis 6, Ind. 96 pages, paperbound. 
Price $ 1.95. 

ABC's of Radio Navigation 
By Allan Lytel. Published 1962 by Howard W. 
Sams & Co., Inc.. 4300 West 62nd St.. Indian 
apolis 6, Ind. 96 pages, paperbound. Price $ 1.95. 

Principles of Transistor Circuits, 
2nd Edition 
By S. W. Amos. Published 1961 by John F. Rider 
Publisher, Inc., 116 W. 14th St., New York 11 
N. Y. 224 pages, paperbound. Price $4.25. 

Electronics for Everyone, 
2nd Revised Ed. 

By Monroe Upton. Published 1962 by The New 
American Library of World Literature, Inc. 501 
Madison Ave. New York 22, N. Y. 352 pages 
oaperbound. Price $0.75. 

Having Fun With Transistors 
By Len Buckwalter. Published 1962 by Howori W. 
Sams & Co., Inc., 4300 West 62nd St., Indian-
apolis 6, Ind. 128 pages, paperbound. Price $2.50. 

Amateur Radio Antenna Handbook 
By Harry D. Hooton. Published 1962 by Howcod 
W. Sams & Co., Inc., 4300 West 62nd St. Indian 
apolis 6, led. 160 pages, pooe,bound. P• ice 
52.95. 

Citizens Band Radio Manual, Vol. 2 
Published 1962 by Howard W. Sams & Co. Inc. 
4300 West 62nd St., Indionopor's 6 113 ' 60 
pages, paperbound. Price 2.95. 

A Cryogenic Data Addressed Memory 
By V. L. Newhouse and R. E. Fruin. Published 
1962 by General Electric Research Information 
Section, The Knolls, Schenectady, New York. Pa-
per presented at the Joint Spring Compute, Con-
ference in Son Francisco, May 2 1962. 

How to Make More Money in Your 
TV Servicing Business 

By John Markus. Published 1962 by McGraw-Hill 
Book Co., Inc., 330 West 42nd St., New York 36, 
N. Y. 340 pages. Price $7.95. 

Proceedings of the 1962 Spring Joint 
Computer Conference 
Available from The Notional Press, 850 Hansen 
Way, Palo Alto, Calif. Postage paid if accom-
panied by remittance of $6.00. 

Catalog of Selected Foreign 
Electrical Standards 

Available from American Standards Association 
10 East 40 St., New York 16, N. Y. Price $4.50 
(Send check, money crder , or ASA coupons with 
order to avoid invoicing charge.) 

Communications Satellites 
Contains papers given by o group of interna-
tional scientists engaged in work with communi-
cations so' , ' rites. Published 1962 by Academic 
Piiess, II I 1•- Ave. New York 3, N. Y. Price 
F.0C 

Electromechanics 

By Hugh Hildreth Shilling. Published 1962 by John 
Wiley & Sons Inc.. 440 Pork Ave. South, New 
York 16, N. Y. 475 Pages- Price $ 10-00. 

Forty Years of Radio Research 

By G. C. Southworth. Published 1962 by Gordon 
and Breach, Science Publishers, Inc., 150 Fifth 
Aye New York II N. Y. P•ice $6.50. 

Proceedings of the Defense Planning 
Seminar 

••e .1 March 13, 1962 at Washington, D. C. Avail-
able from Electronic Industries Association, 1721 
De Sales St., NW., Washington 6, D. C. One 
copy has been provided for each person who 
attended: charge for additional copies is $ 1.50 
Per copy. Checks should be made payable to 
EIA. 
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THIS IS THE KIND OF 

«plus 
stability" 
STABILITE* ELEMENTS GIVE 

EVERY STACKPOLE CONTROL.... 

•Stackpole Trademark 

Voltage Coefficient: 
Zero Load (@ 100°C 

for 1,000 hours): 

Load Life (1,000 hours)— 
@ 30°C. 500 volts: 

@ 30°C. 750 volts: 
@ 70° C. 500 volts: 

@ 70°C. 750 volts: 
Temperature Characteristic: 

Shelf Life: 

Mechanical Life: 

Noise (7 vdc across 
terminals A & C): 

Humidity Test 
(95% RH @ 40°C 
for 240 hours)— 
reversible change: 

Less than 0.01% per volt. 

±.4% avg. resistance change, 
values to 100,000 ohms. 

-±2% avg. resistance change, 
values above 100,000 ohms. 

3/4 watt to 1 watt (Series L, LX, D & T). 
0.4 watt to 0.5 watt (Series F controls). 
3/4 watt (Series L, LX, D & T controls). 
Y2 watt to 1/4 watt (Series L, LX, D & T). 
1/4 watt to 0.4 watt (Series F controls) 
V2 watt (Series L, LX, D & T controls). 
±--3% maximum resistance change. 
20°C to 105°C 

Unlimited (No measurable resistance 
change.) 

Less than ±.3% change in resistance 
after 25,000 cycles. 

3 to 8 millivolts, values below 
250,000 ohms. 

8 to 12 millivolts, values above 
250,000 ohms. 

+5% maximum resistance change, 
values to 250,000 ohms. 

+9% maximum resistance change, 
values above 250,000 ohms. 

NEW DESIGN DATA BULLETIN 70-101 gives complete details. 

Write for your copy to: Electrcreechanical Products Div., 

Stackpole Carbon Co., Johnsonburg, Pa. 

STACK1POLIE 
VARIABLE COMPOSITION RESISTORS 

Fixed Composition Resistors • Slide & Snap Switches • CERAMAGP 
Ferrite Cores • Fixed Composition Capacitors • CERAMAGNETp 
Ceramic Magnets • Electrical Contacts • Brushes for all Rotating 
Electrical Equipment • Graphite Bearings, Sul Rings, Anodes • Hundreds 

of Related Carbon & Graphite Products 
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Dr. Banane R. Eichbaum—appointed 
Staff Scientist, Philco Scientific Lab-
oratory, Blue Bell, Pa. 

THIS IS OUR NEW SYMBOL 

It is a reflection of our belief that we are not just 
another precision potentiometer manufacturer. 
We are a quality-conscious and reputable group 
of innovators and leaders in our specialty. We 
design and manufacture miniature and sub-mini-
ature wire wound precision pots with new design 
and performance features that meet and surpass 
the environmental, electrical, and mechanical re-
quirements of military specifications.Water's line 
of rotary, single turn pots for panel mount, printed 
circuit, and servo applications are available in 
types ranging from multiple- gang assemblies to 
models with calibrated dials for slider position 
indications. Diameters range from 0.3" to 2". 
Resistance ranges from 102 to 500 Kt?. 

A POINT OF PRIDE: ON-TI ME DELIVERY. 
Other Waters Products: Torque Watch Gauges, Torque Calibrators, 

Potentiometer Test Stations, Amateur Radio Products 

WATERS MANUFACTURING, INC. 
WAYLAND, MASSACHUSETTS 

e"--) 

0 

Yale Barkan—named Systems Engi-
neering Manager, Electronic Systems 
Div., Telecornputing Corp., Los An-
geles, Calif. 

Hughes Aircraft Co. announces the 
following appointments: Dr. Malcolm 
L. Stitch—named Manager of the new-
ly-formed Laser Development Dept., 
Culver City, Calif.; Bruce A. High-
Strete—appointed Assistant Manager, 
Research Dept., Microwave Tube Div., 
Los Angeles, Calif.; and Dr. Dietrich 
Jenny—appointed Manager, Semicon-
ductor Div., Newport Beach, Calif. 

W. F. Springgate—appointed Research 
and Engineering Manager, New Bed-
ford, Mass., Div., Aerovox Corp. 

W. F. Springgate R. W. Fink 

Raymond W. Fink—named Director 
of Quality Control, Electronics Opera-
tion, Electronics and Ordnance Div., 
Avco Corp., Cincinnati, Ohio. 

Dr. Donald F. Eagle—named Senior 
Physicist, Magnetic Tape Laboratory, 
Ampex Corp., Redwood City, Calif. 

Jack M. Mitchell — named Associate 
Manager, Digital Computers, Scien-
tific Data Systems, Inc., Santa Monica, 
Calif. 

Edward A. Anderstrom—named Di-
rector of Manufacturing, LFE Elec-
tronics, Boston, Mass. 

Harlan W. Frerking—appointed Man-
ager of Engineering, Microwave Elec-
tronics Corp., Palo Alto, Calif. 

Joseph G. Semmer—named Midwest-
ern District Sales Engineer, Motorola 
Semiconductor Products, Inc., Phoe-
nix, Ariz. 

Anthony A. Guido—appointed Appli-
cations Engineer, PRD Electronics, 
Inc., Brooklyn, N. Y., subsidiary of 
Harris-Intertype Corp. 
(Continued on page 92) 
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I WISH SOMEBODY WOULD 
COME UP WITH A GOOD 

LOW COST TWT FOR APPLICATIONS ' 
WHERE NOISE LEVEL 

ISN'T CRITICAL. 

TifEIR WHAT? DON'T 
TALK IN PICTURES. 
IT ISN'T NATURAL. 

I WONDER IF 
TALKING LIKE 
A CATALOG 
IS NATURAL? 

EN IF ITS FAcTs YOU 
WANT HERE THEY ARE... 

GENERAL ELECTRIC'S NEW, LOW COST 
ZM-3105 TWT IS a rugged, dependable, 

"high-performance- in- critical-temperatures" TWT. General Elec-
tric is now offering the ZM-3105 at about half the usual price 

for such a product. 

The ZM-3105 operates in ambient temperatures of 65 to 
t 100 degrees C. Helps solve your hot and cold installation 
problems. G.E. has made the ZM-3105 tough, too. During en-

durance tests it holds up under 50-G shock and 10-G vibration 
from 55 to 2000 CPS. Looks like it'll lead to a whole new line 

of TWT's for application where noise factor is not a major 

consideration. 

ZM-3105 characteristics include   

Frequency  7000 to 11,000 Megacycles 

Heater 
Voltage 6  3 Volts 
Current, nominal 0  4 Ampere 

Focusing Method—Periodic Permanent Magnet 
Noise Figure, maximum   25 Decibels 

Small Signal Gain, minimum   30 Decibels 
Saturation Power Output, minimum   20 Milliwatts 
Collector Dissipation 1  0 Watt 

Impedance, Coaxial 
Input, VSWR  Less than 2.5 to 1 

Output, VSWR  Less than 2.5 to 1 

ELECTRONICS INCLUDING IGNITRONS, HYDROGEN 

THYRATRONS, MAGNETRONS, METAL- GENERAL 6 ELECTRIC 
PROGRESS IN MICROWAVE TECHNOLOGY CERAMIC TETRODES, HIGH-POWER 

DUPLEXERS, HIGH-POWER WAVEGUIDE FILTERS, KLYSTRONS AND THERMIONIC 
CONVERTERS FOR INFORMATION ON THESE PRODUCTS, WRITE SECTION 265-20, POWER TUBE DEPARTMENT 265-20 

POWER TUBE DEPT., GENERAL ELECTRIC CO., SCHENECTADY, N. Y. OR TELEPHONE 
TODAY: SCHENECTADY, N. Y. FRanklin 4-2211 ( Ent 5-34331 • WASHINGTON, D. C. EXecutiye 3-3600 • DAYTON, OHIO BAldwin 3-7151 • LOS ANGELES. CALIF. BRadshaw 2.8566 

SYRACUSE, N. Y: 652-5102 • CHICAGO, ILL. SPring 7-1600 • CLIFTON, N. J. GRegory 3-6387 • NEW YORK, N. Y. Wisconsin 7-4065 • ORLANDO, FLA. GArden 4-6280 



To Contractors and Subcontractors 
on U.S. Government Projects 

Western Electric 

offers high reliability diodes, 

transistors and magnetrons 

• Western Electric's Laureldale, Pennsylvania, plant is now in its tenth year of 

producing semiconductor devices of ultra- high quality and reliability for government 
applications. 

• Devices designed by a resident Bell Telephone Laboratories group have performance 

standards exceeding specification requirements which are based on MIL-S- 19500B. 

• Mechanized production facilities and a comprehensive statistical quality control 
program assure uniformity and contribute to obtaining ultimate process capabilities. 

• For further information on Western Electric-Laureldale electron devices and 

magnetrons ... 

Telephone— Area Code 215 — 929-5811 

LAURELDALE PLANT 
MAKER OF ELECTRON PRODUCTS 

Wogtorn nC 

MANUFACTURING AND SUPPLY 
UNIT OF THE BELL SYSTEM 
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AFRAID TO LET GO 
(of the book, that is) 

Perhaps it has been on your media schedule for 5. 10 — even 20 

years. But does it sell today's dynamic $11 billion electronic industry? 

Check its circulation against industry growth ... its editorial and 
readership ... its marketing aids. Perhaps your old tiger has been 

around so long you haven't noticed he's a little tired. 

But, ELECTRONIC INDUSTRIES gives you editorial vigor plus. And 

you also get, not incidentally, monolithic coverage of the largest 

bloc of engineering decision-makers, now over 61,000 strong. 

Editorial... readership ... circulation ... markets. Put leader-
ship in all four to work for you by building your media schedule 

on top of ELECTRONIC INDUSTRIES. WS basic to every advertiser 

in the electronic industry. 

Irtrolc 
unsulg A Chilton Publication 

The Source of Useful Theory and Appl . cd Engineering Chestnut and .56th Streets • Philadelphia 39, Pa. 
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70-Amp 

2N1909 SerieS 

16-Amp 
2N681 Series 

70-Amp 
2N1792 Series 

NEW! 35-Amp 
WX211 Series 

NEW! 4.7-Amp 
2N1770 Series 

Every trinistorcontrolled-rectifier is 



THIS WESTINGHOUSE QUALM FEATURE 
ENDS THERMAL FATIGUE PROBLEMS 
-EVEN IN CYCLICAL APPLICATIONS 
All hard-soldered construction—Westinghouse experience has shown 

that tin/lead soft-soldered joints deteriorate under long-term 
thermal cycling. To eliminate this problem, all Westinghouse 
TRINISTOR Controlled- Rectifiers feature hard-soldered construc-
tion for lasting dependability in military and industrial service. 
They are especially suited forapplications involvingcyclical loading. 

Stringent testing program— exclusive with Westinghouse—gives high-

est consistent reliability at no extra cost. This high reliability is 
assured through: • Device load testing under actual operating 
conditions. • 100% electrical testing to guarantee voltage, current, 
and temperature ratings. • Rigid environmental lot testing. 

Famous "Rock Top" construction—exclusive with Westinghouse—fea-
tures glazed ceramic encapsulation. This provides longer creepage 
distance—virtually eliminates arc-over due to moisture or dust 
atmospheres. 

TRINISTOR Controlled- Rectifiers offer you performance charac-
teristics and design capabilities found in no other device for: high 
power inverters; frequency changers; DC power regulation; light-

ing control systems; pulse width modulation; welding control; 
and other electrical control applications. For more information, 
write: Westinghouse Electric Corp., Semiconductor Division, 
Youngwood, Penna. You can be sure... if it's Westinghouse. SO- 1079 

*TRINISTOR—Westinghouse trademark; pronounced TRY-NIS-TOR 

NEW! 10-Amp 
2N1842 Series 

NEW! 10-Amp 
2 N 1842A Series 

hard soldered 
Circle 70 on Inquiry Card 

Westinghouse 

For immediate "off-the-shelf" delivery, order from these Westinghouse Distributors: 

EASTERN 
ACK SEMICONDUCTORS, INC. 

Birmingham. Ala/FA 2-0588 
CAMERADIO Pittsburgh, Pa./EX 1-4000 
CRAMER ELECTRONICS, INC. 

Newton, Mass. /WO 9-7700 
Hamden, Conn /AT 8-3581 

Newport. R I./VI 7-8547 
EASTERN SEMICONDUCTOR SALES, INC. 

, 
ELECTRONICS WHOLESSyracuse N. Y./GR 8-0903 ALERS. INC. 

Melbourne, Fla /PA 3-1441 
GENERAL RADIO SUPPLY CO, INC. 

Camden. N. 1 /WO 4-8560 
GENESEE RADIO & PARTS CO. 

Buffalo. N.Y /TR 3-9661 
KANN•ELLERT ELECTRONICS, INC. 
MILGRAY ELECTRONICSBaltimore, Md./TU 9-4242 

New York, N Y./YU 9-1600 
RADIO & ELECTRONIC PARTS CORP 

SCHWEBER ELECTRONICS Cleveland, Ohio/UT 1-6060 

Mineola, N.Y./P1 6-6520 
Silver Spring, Maryland/1U 5-7023 

MIDWESTERN 
E.C.I SEMICONDUCTORS. INC. 

Kansas City, Mn /WE 1-0829 
ELECTRONIC COMPONENTS FOR INDUSTRY CO. 

St. Louis, Mo /MI 7-5505 
HALLMARK ELECTRONICS CORP. 

Dallas, Tex./TA 4-1648 

INTER- STATE RADIO & SUPPLY CO. 
Denver, Colo./TA 5-8257 

LENERT CO. Houston, Tex./CA 4 -2663 
MIDLAND SPECIALTY CO. 

El Paso, Tex./KE 3-9555 
Phoenix, Ariz./AL 8-8254 

Albuquerque, N. M./CH 7-0236 
RADIO DISTRIBUTING CO. 

Indianapolis, Ind./ME 7-5571 
SEMICONDUCTOR SPECIALISTS. INC. 

Chicago. III./NA 2-8860 

Cincinnati, Ohio/MA 1-6530 
UNITED RADIO, INC. 

WESTERN 
ALMAC ELECTRONICS CORP. 

Seattle. Wash./PA 3-7310 
DENNY-HAMILTON ELECTRONICS 
ELMAR ELECTRONICS San Diego, Calif./AC 4-3451 

Oakland, Calif./TE 4-3311 
HAMILTON ELECTRO SALES 

Los Angeles, Calif./BR 2-9154 
Palo Alto, Calif./DA 1-7541 

Phoenix, Ariz./272-2601 
NEWARK ELECTRONICS CO. 

Inglewood. Calif./OR 4-8440 

CANADA 
CANADIAN WESTINGHOUSE ca. LTD. 

Hamilton, Ontario/1A 8-13811 



NEW from 

The only 

IN-CIRCUIT 
\ TRANSISTOR TESTER 

not requiring 
identification 
of transistor leads 

CHECK THESE OUTSTANDING FEATURES 

OF THE 4EM2, IN-CIRCUIT TRANSISTOR TESTER 

• You cannot damage transistor under 
test . . . this is an automatic lead find-
ing, in- circuit transistor tester. You do 
not need to know the configuration of 
the leads. 

• Saves countless transistors that 
would be damaged (through improper 
lead identification) with other transistor 
testers. 

• No prior knowledge of transistor re-
quired . . you DO NOT need catalogs, 
specifications, etc. to identify leads. 
Results in great savings of time. 

• Tests transistors both in- circuit and 
out-of- circuit. 

• Each test completed within 2- second 
time interval. 

• Checks for opens— shorts — ro gain. 

• Tests virtually every type of transis-
tor, including... power, switching, small 
signal, junction, alloy, point contact and 
military types. 

• No meters to read — result immedi-
ately indicated by lights. 

• No knobs to adjust—no potentiome-
ters— no calibration required. 

• Automatically determines silicon 
versus germanium for self- adjustment 
of voltages. 

• Uses standard 115 volt — 60 cycle 
input. Power required approximately 
30 watts. 

Revolutionary new automatic probe • ( B) — Permits 
rapid in- circuit testing with use of only one hand 

. . probe contacts are adjusted with slight move-
ment of fingers. 
(A) Clip lead probe supplied as standard equipment. 

(B) Automatic adjustable probe available as optionaf 
equipment. Potent applied lot 

For additional information, write to ... 

4iMe• -LekmerIcan 3nleclronlc Xaaboratorles, Inc. 
RICHARDSON ROAD. COLMAR, PENNSYLVANIA 

Just meta, of Phelodeipnio 

MEO:Plen 
Joseph M. Stern — named Product 

anager, Micro Semiconductor Corp., 
Culver City, Calif. 

Litton Industries announces the fol-
lowing appointments: Frederick H. 
Shephird — named Manager, Special 
Systems Program Office, Guidance 
and Control Systems Div., Woodland 
Hills, Calif.; and William J. Gallagher 
and Guiseppe Ferri—appointed Senior 
Engineers, Electron Tube Div., San 
Carlos, Calif. 

Carl H. Rapp—appointed Process and 
Product Engineering Manager for 
Technical Ceramics, Centralab, Elec-
tronics Div. of Globe-Union, Inc., Mil-
waukee, Wis. 

C. H. Rapp F. C. Walton 

Fred C. Walton — Named Program 
Manager for Integrated Circuits, Tran-
sitron Electronic Corp., Wakefield, 
Mass. 

Robert A. Nagel—named a Midwestern 
area field specialist for Superior Tube 
Co., Norristown, Pa. 

Fred W. Bauer — named Product 
Planning Manager, Univac Div., 
Sperry Rand Corp., New York, N. Y. 

Chester Martowicz — appointed Chief 
Engineer, Custom Components, Inc., 
Caldwell, N. J. 

Philip M. Kuhn—named Design Engi-
neer, Transducer Laboratory, Chesa-
peake Instrument Corp. 

Weston Instruments Div., Daystrom, 
Inc., Newark, N. J., announces the fol-
lowing appointments: Gerald Stolar— 
named Chief Engineer, Instruments; 
and Robert Lender—appointed Chief 
Engineer, Aerospace. 

L. A. Wood—named Materiel Man-
ager, General Dynamics/Electronics, 
San Diego, Calif. 

Robert L. Sharkitt—named Research 
Metallurgist, National Beryllia Corp., 
Haskell, N. J. 
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How to design a static converter/inverter 
Basically a magnetic coupled multivibrator, the square 
wave output of this static converter/inverter can be 
delivered as a-c directly to a load. Or, it can be rectified 
(full wave) to supply d-c voltages higher or lower than 
battery supply voltage. Ideal for highly portable equip-
ment, the circuit has all the advantages of solid state 
devices. And, because transistors are the switches, re-
placing mechanical vibrators, potential maintenance 
problems are eliminated. 

A Magnetics Inc. tape wound core is the key to perfect 
switching operation. The rapid change in core imped-
ance in going from the unsaturated to saturated state 
forces the transistor switching. Thus, a properly selected 
core and the number of turns of wire on it become im-
portant, since this determines the operating frequency 
of the inverter. 

Core material is important, too. For example, Magnetics 

Inc. Orthonol,® is ideal for most power applications where 

/*\ 

1 

t t t I' 1 

a given voltage and frequency are required. Where the 
design calls for a high voltage at low power levels, such 
as a d-c supply for photo tubes, Geiger tubes, or where 
high efficiencies are required under light loads, Mag-
netics Inc. Permalloy 80 should be selected. 

Since power requirements, wire size, and frequency 
influence core size, Magnetics Inc. has a complete range 
of sizes and alloys available for complete design freedom. 

To help you choose the core you need ... and for more 
details on this circuit, write for bulletin "Designing 
d-c to d-c Converters" to Magnetics Inc., Butler, Pa. 

MROPETICS inc. 
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Training Console for POLARIS Navigation Control 

in recording 
reliability 
means 
nothing 
... without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. It is, in fact, the true measure of 

Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That's why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements: pen motors, transmissions, 

circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 
Before prototype design becomes a problem—write Brush for complete details. 

brush IN RU Ni E NF s 
D IV IS ION 0 , [ CLEVITE i 3/ IN AND PERN iNS, CLEVELAND I.. 01110 



C-7 

in Electronic Industries 

to POWER SUPPLIES . . . THE COMPLETE STORY 
Engineers have long used power supplies, but few are specifying and buying equipment, and then gives some 
really familiar with them. Here's a package—staff-written valuable design data in the form of charts and nomo-
and contributed—which gets us on course by starting graphs and an article on regulating circuits. 
with a glossary of terms and definitions, progresses to 

•-• EFFECTS OF NUCLEAR RADIATION ON COMPONENTS AND EQUIPMENT 

This is the fourth in our planned series on nuclear because it gives the details on equipment knock-out 
radiation effects outside the blast and heat zones. The and the effect on components, circuits, and packages. 
past articles have been very popular with our readers After a discussion of evaluation problems, it gives some 
and this one promises to be much in demand also— imaginative tips on how to design to reduce these effects. 

F AVALANCHE SWITCHING 

Circuits using this type of switching are important be-
cause of high switching speed and high pulsed current 

that can be delivered to low impedance loads. The opera-
tion of the two basic circuits usually used is detailed. 

• TRANSIENTS IN RELAY DIELECTRICS 

The unexpected failure in testing a relay's dielectric is Can we avoid it and still fulfill specifications? This 
usually due to a transient. But what causes the transient? article contains the answers to both questions. 

• FIELD-EFFECT DEVICE DESIGN POSSIBILITIES 

The potentialities of this voltage- controlled semiconductor the bulk of today's tube-transistor circuits: it will solve 
device may be staggering to the industry. It could replace low- noise, high input impedance problems. 

• PLUS ALL OTHER REGULAR DEPARTMENTS 

Our regular editorial departments are designed to provide 
readers with an up-to-the-minute summary of world wide 
important electronic events. Don't miss Radarscope, As 
We Go To Press, Electronic Shorts, Coming Events, El 

Totals, Snapshots of the Electronic Industries, El Inter-
national, News Briefs, Tele-Tips, Books, Representatives 
News, International Electronic Sources, Personals, etc. 

COMING SOON 

• THE 10TH ANNUAL MICROWAVE ISSUE 

This issue brings you the most up-to-date and complete feed systems, the low noise amplifiers—masers and 
specifications on microwave electron devices, along with lasers, coaxial ferrites, and artificial dielectrics to men-
material which gives the latest information on how to tion just a few. It promises to be as highly- prized a 
make precision microwave measurements, antenna and reference as its forerunners. 

WATCH FOR THESE COMING ISSUES: 

*NOVEMBER *JANUARY *MARCH 
Annual Microwave Statistical and Annual IRE Issue 
Issue Annual Industry Review 
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Present methods are inadequate to 

produce masks containing hundreds of 

fine lines 8 or 10 inches long which 

may be required to register with 

thousands of magnetic bits within a 

tolerance of a few ten-thousandths of 

an inch. Here are four ways to make 

masks to these registration tolerances 

1N MAKING THIN-F1LM MEMORIES, a criti-

cal problem occurs in registering sense, word, 

and bit lines with the magnetic bits.* This is espe-

cially true on planes with high density, and small 

size, bits and with the corresponding fine line wir-

ing. The problem may be separated into three areas: 

producing the masks and associated artwork; pro-

ducing the wiring sheets and bits; and, assembling 

the array. Only the first area will be discussed. 

One common method for making masks is to 

scribe a pattern into an opaque coating on a glass 

plate or on a transparent plastic sheet. For small and 

intricate patterns, this artwork may be done at 20 or 

100 or more times size then reduced photographically. 

If the mask contains an orderly repetition of the pat-

tern, the artwork is repeatedly photographed and 

moved in steps until the array is complete. This may 

be done before or after the reduction. If done before, 

misregistration will be reduced with reduction to 

final size. 

The above method is suitable for masks having a 

full size of about 6 inches square (or less), and 

whose registration needs are no better than about 

*Proebster, W. E., Solid State Circuits Conj Digest, Feb. 
1962 and Simkins, Q. W., .1. of Applied Physics, Supplement 
to Vol. 33, Mar. 1962 p. 1022. 

REGISTERING 
MASKS 

FOR THIN-FILM 

MEMORIES 

0.001 in. This is true when the apparatus for step-

ping the pattern and the reduction camera can handle 

an array up to about 30 in. square. In this case, the 

pattern for a 6 in. square mask can be drawn and 

stepped five times. With a stepping error of 0.002 in. 

and a scribing error of 0.002 in., the maximum mis-

registration will be 0.002 + 0.002 5 or nearly 

0.001 in. Further, if the registration of pattern to 

pattern is guided by cross lines instead of the pattern, 

the tolerance of cross lines will add to the misregis-

tration. 

Clearly, the methods above are inadequate to pro-

duce masks which contain hundreds of fine lines 8 

or 10 in. long. They may have to register with 

thousands of magnetic bits within a tolerance of a 

few ten-thousandths of an inch. Here are four ap-

proaches to meet these needs. 

A: Standard Photographic Reduction 

This approach involves the use of photographic 

methods without stepping the pattern. The entire 

array of patterns for each mask is drawn or scribed 

at about four times size, then reduced to final size. 

Scribing is done with the help of a "Coordinato-

graph" a glass top table with gear racks along two 

Fig. 1: Hypothetical plot showing that a material of low thermal expansion coeffi-
cient and low mass may expand more than a material of high coeff. and mass. 

ROOM 
TEMPERATURE 

•••••• 

oci.00s INCH THICK SHEET 
EXPANSION 
IN INCH 
PER INCH 

I INCH DIAM ROD 

I2M 4 8 I2N 4 8 

TIME OF DAY 

I2M 

By MAURICE BELIVEAU 
Product Development Laboratory 

Data Systems Division 

International Business Machines Corp. 

P. O. Box 390, Poughkeepsie, N.Y. 
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edges and meshing pinions which drive graduated 

dials. 

Problems which must be considered in using this 

method include: 

1. Reduction camera distortions. 

2. Coordinatograph rack, pinion, and dial inac-

curacies. 
3. Dimensional changes in the coordinatograph due 

to temperature changes. 

4. Dimensional instability of plastic sheets or glass 

plates. 

5. The likelihood of making an error on the nearly 

finished scribing. 

Camera lens distortion can be tolerated if it is 

the same in every mask to be registered. The objec-

tive is not dimensional perfection, but registration 

of one pattern to another. With undisturbed camera 

settings, each mask is reduced with matching dis-

tortion. 
Every pattern in a mask has a specific dial setting 

(and a pinion-to-rack location) on the coordinato-

graph. These sanie settings are used for all pattern 

locations which are to register. That is, a program 

or list of dial settings is made for each direction, and 

these settings are used for all mask patterns, regard-
less of how the patterns are to register. The ques-

tion now arises, with what accuracy or repeatability 

can an operator return to the "same dial setting" 

for each pattern of each mask? 

If backlash of rack and pinion has been eliminated 

by always making the setting from the sanie direc-

tion, the remaining deviation arises in reading the 

dial. 1f, for example, difficulty is found in dis-

tinguishing 0.0015 inch from 0.0018 inch, dial gear-

ing is inadequate. 

The coordinatograph used has a dial graduated in 
hundredths of an inch. A vernier scale permits set-

tings to thousandths, but gearing is such that dial 

periphery movement is only 0.006 in. for each thou-

sandth setting by vernier. Thus, the width of the 

graduation lines on the dial is about the same as the 

dial movement. To keep repeatability of a setting 

close to 0.0001 in., user must be able to read the dial 

to a fraction of 0.0001 in. This can be done by gear-

ing a second dial, graduated in ten-thousandths, 

from the first dial. 

An experiment was made to measure the repeata-

bility of settings on the coordinatograph. Several 

sets of two short parallel lines were scribed about 

V4 in. apart on a glass plate. The sanie numerical 
settings of the dial were used for all sets to eliminate 

rack and pinion inaccuracies. To illustrate: 

I. Set dial at 0.250 in. and scribe a line. 

2. Set dial at 0.500 in. and scribe a line. 

/STEP THIS VERTICALLY. OBTAIN THIS --0, 

(BLANK OUT VERTICAL LINE AFTER 

FIRST EXPOSURE) 

STEP THIS HORIZONTALLY. OBTAIN THIS 

11111111111111111 
• MI 
I 311 
I OP 
I 
I. 

Fig. 2: Sketches illustrate Method C for thin film masks. 

3. Move glass plate and repeat steps 1 and 2. 
The change in distance between lines in a pair was 

measured with a 24 in. screen comparator at 50X 

magnification. The stage was equipped with 3 in. 

diameter micrometer heads, graduated in ten-thou-

sandths. Reading error due to visual matching of 

lines with cross hairs on the comparator screen is 

estimated at ±0.00006 in. ( i. e. -1=0.003 in. 50). 

The maximum difference in distance between lines 

in a pair was 0.0004 in., ±.00006 in. 

The variation in distance between lines scribed 

with the "same" dial settings are due almost entirely 

to reading the dial. In this case, an attachment 

which permits settings to a fraction of one ten-

thousandth of an inch is needed. 

To summarize, only one program is used for the 

X-dimension for all masks, and another for Y-

dimensions for all masks. Backlash is eliminated as 

described. Dial graduations of 0.0001 in. or better 
assure repeatability close to 0.0001 in. Again, di-

mensional perfection is not achieved, but registration 

within a few ten-thousandths is attained, regardless 

of inaccuracies in the rack. 

Suppose the rack and pinion are of brass (co-

efficient of thermal expansion = 11 x 16-6 in./in./°F) 

or steel (7 x 10-6 in./in./°F). In 40 in. of rack 

length, we would expect a few ten-thousandths of 

an inch of expansion or contraction per degree ( F) 
change of the rack. We must not conclude, how-

ever, that the result will be a few ten-thousandths 

of an inch misregistration, because while the rack is 

changing size, so is the glass plate which is being 

scribed. Also, the rack is unable to change tempera-

ture as fast as the room air. In fact, if the rack mass 
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THIN-FILM MASKS (Continued) 

is large and its volume to surface ratio is large, 

the change due to hourly room air temperature 

change may not be detectable. The glass plate. if 

thin enough, will respond more quickly and the 

result will be the opposite of what we would expect. 

That is, the lower thermal coefficient material (glass) 

will show greater expansion than the brass rack 

( Fig. 1). 

This can be avoided by checking a room tempera-

ture recorder. Draw (or scribe) one mask per day, 

using the same rack settings as the day before at the 

same temperature reading. 

Whether instability is due to temperature or to 

humidity change, dimensional change of one sheet 

of patterns, relative to the others, will be negligible 

if the sheets are of the same material, sanie size, and 

are kept in the same environment. 

One way to minimize errors is to use two opera-

tors: one reads the settings from the program list 

and sets the dials; the other, who does not see the 

program, reads the dial and calls out the setting for 

the first operator to check against the list. 

B: Full Size Scribing 

Another method is to scribe the whole pattern on 

emulsion coated glass at full size by using a ruling 

engine ( or a similar machine such as a jig bore or 

a high accuracy coordinatograph ). 

In this case, two criteria must be considered: 

1. Edge definition of the scribed pattern. 

2. Availability of special equipment. 

We assume that the accuracy of the dividing engine 

is well above the needed registration tolerance so that 

the masks can be scribed as in Method A. That is, 

all the patterns scribed in all the masks. The prob-

lem is to have a scriber which will not tear the emul-

sion and cause ragged edges. This becomes critical 

with lines in the order of -±0.002 in. wide. I have not 

fully explored this but I have assumed that it can be 

done. Perhaps a scriber could be devised which is 

composed of two cutting edges on each side of a 

scraper. 

If low usage is anticipated, the cost of a special 

unit can be avoided by selecting an equipped shop 

with skilled operators. Costs dictate the course to 

follow. 

C: Stepping & Repeating Whole Patterns 

A third method is to scribe on one sheet of glass 

at about four times size, one pattern from each mask. 

Reduce photographically to full size. Step and photo-

graph in both X and Y directions, the four i> terns 

simultaneously. ( See Fig. 2.) 

The following must be avoided: 

1. Reduction camera distortions. 

2. Stepping caillera inaccuracies. ( Problems 2, 3. 4 

and 5 of Methiad A are negligible here.) 

Suppose that the bit and sense lines, now 40 in. 

long, were to be reduced to 10 in. and stepped per-

pendicular to the long axis. Image distortion, due 

to the caillera lens, would bow the lines if they al 

not pass through the center of the lens. A bowed 

line will not register with a row of laits obtained by 

stepping along the line axis. This can be avoided 

by moving the object (the 4 times size artwork) 

so that one of the long lines does pass through the 

lens center. Likewise, move the image film or plate 

to accept the images at sufficient spacing, as shown in 

Fig. 2, upper left. Now all patterns are ready to lw 

stepped from one sheet, and distortions are mini-

mized. 

As stated, the standard way of stepping each pat-

tern separately could not provide registration within 

a few ten-thousandths of an inch unless the stepping 

caillera drive was of very high accuracy ( less than 

0.0001 in, variation from true setting). By stepping 

all patterns together from the same sheet errors 

in stepping are nullified, since they occur on all 

masks at the sanie bwations. 

SQUARE ENDS PRODUCE THIS 

TAPERED ENDS PRODUCE THIS.( 

Fig. 3: One method of overcoming mis-
match of line segments is to taper the ends 

A REPRINT OF THIS ARTICLE 
CAN BE OBTAINED BY WRITING 

on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES 
Chestnut Cr 56th Sts., Phila. 39, Pa. 
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A test of camera lens distortion was made by 

reducing two lines, 32 in. long, 0.010 in. wide, to 

one-fourth size. These lines were drawn 16 in. apart 
and placed symmetrically in the camera so that each 

line was equidistant from lens center. 

The lines bowed away from the center of the lens 

by 0.0005 in. That is, superposition of the ends of 

the lines gave a mismatch of 0.001 at the centers. 

Therefore, we must place the pattern so that the 
long lines pass through the center of the lens. 

D: Stepping & Repeating Pattern Segments 

This method is like Method C, except that we 

scribe only a short segment of bit, word and sense 

lines, reduce to full size and step from one sheet. 

Mismatch of ends of the short segments during 

the stepping, if .. it occurs, will be due to the camera 

tracks, or to lines segments out of parallel with the 

tracks. 
Several corrections can be made to reduce the mis-

match due to the camera tracks. One is to lengthen 

the sliding member which is guided by the track; 

another is to taper the ends of the lines segments 

as in Fig. 3. 
Adjusting the segments parallel to the tracks may 

be done by trial and error. 

Evaluation of the Methods 

The success of Methods A and B depends mostly 

upon the abilityto match errors in the masks. Thou-

sands of careful dial settings must be made to repeat 

the coordinatograph scriber locations for each mask. 

Needless to say, this requires labor and time. Also 

needed is the addition of some hardware to most 

coordinatograph dials to permit better readings. 

Ruling engines or other high accuracy machines do 

not have the tables for handling large areas. There-
fore, masks drawn at full size need careful control 

of edge detail of fine lines. (The opaque coating has 

a tendency to tear in semicircular pieces a few thou-

sandths in diameter from the action of the scriber.) 
An important risk with Methods A and B is the pos-

sibility of an error after having invested so many 

man-hours in the artwork process. 

Method C was given one trial in producing some 
sections of four masks: bit, word and sense lines. 
and rectangular spots. The bit and sense lines were 
8 in. long and were slotted into several fine lines a 

few thousandths of an inch wide. Superposition of 

these masks showed maximum misregistration to 

be 0.0005 in. 
Method C. therefore, has at least two important 

advantages: 
1. Coordinatograph inaccuracies are eliminated. 

2. The amount of labor to produce masks is lower 

than with Methods A and B. 
Method D more completely obeys the principle 

of matching errors and has the largest number of 

important advantages: 
1. Reduction camera distortions are reduced to in-

significance. 
2. Artwork can be drawn at a larger scale than four 

or five times size, thereby permitting finer pattern 

detail. 
3. Coordinatograph inaccuracies are eliminated. 

4. The amount of labor needed to produce masks is 

low; especially if an automatically programmed 

step and repeat camera is available. 
5. Undulations in the stepping camera track can be 

tolerated to a greater degree than other techniques, 

but mutual registration of the masks will still be 

maintained. 

Pilot Plant Uses Packaged Power 
A NEW MANUFACTURING PLANT with no windows 

on its outside walls and no electric wires leading 

into it will open for production in mid-November 

in Lexington, Ohio. The experimental plant is being 

built by the Hartman Electrical Mfg. Co. to mass 

produce a new line of subminiature electrical relays. 

The 16,000 sq. ft. building will contain its own 

power package with energy supplied by two gas 

turbine engines. The building will be windowless 

to maintain a dust-free, controlled environment for 

producing hermertically sealed dry circuit relays. 

The gas turbine energy package is a development 

of A iResearch Div., Garrett Corp., Phoenix, Ariz. 

(Continued on page 213) 

One of two AiRescarch gas turbine energy packages for the 
Hartman Co. Turbines drive 270 KW, 420 cps generating units. 
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As semiconductor integrated 

networks become smaller, 

the problems of packaging 

and interconnecting these devices 

become major design considerations. 

The more important problems 

being faced are discussed and 

some suggested solutions evaluated. 

AS CIRCUITS AND SUBSYSTEMS BECOME 
smaller, the problems of packaging and connect-

ing circuit elements loom larger. Integrated net-

works, are one of the most advanced approaches to 

electronic circuits. They have reached a point in 

development where the basic methods have been 

well established for the making of functional circuits. 

These include both active and passive elements, and 
the internal connections between them. 

An integrated network is defined as a functional 

electronic building block consisting of a number of 

active and passive elements connected to form a 

circuit whose component elements cannot be removed, 
nor function individually. 

Typical of manufacturers' and users' problems are 

those found at Sperry Semiconductor, where a num-

ber of packaging and interconnecting means have 
been investigated. It has become evident that com-

mon packaging and interconnections are not ade-

quate for the integrated network approach. 

These problems must be solved if we are to exploit 

Fig. 1. When net-
work is assembled 
into a TO-5 type 
case, it requires 
about 0.02 in.', not 
including the leads. 

Fig. 2. Using a less 
common package for 
the network still re-
quires 0.002 in., not 
including leads. 

PACKAGING AND 

INTERCONNECTING 
INTEGRATED 
NETWORKS 

potential advantages of integrated networks regard-

ing size, weight, reliability, and operating speed.' 

General 

Integrated networks are being produced by meth-
ods well known to the semiconductor industry— 

oxide masking and protection, diffusion, evapora-
tion, and epitaxial growth; and, while these methods 

are evolving rapidly, they are already capable of 

producing practical and usable devices. We can, 
therefore, assume that it is possible to produce in 

large quantities, at low cost, the working parts of 

the circuits suitable for both digital and analog 
applications. 

1. Bowe, J. J. "A Growing Field—Solid Networks," Elec-
tronic Industries, pp. 120-122, May 1961. 

By EDMUND G. SHOWER 

Sperry Semiconductor 
Div. of Sperry Rand Corp. 

Norwalk, Conn. 
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Fig. 3. Slice of silicon about 3/4  in. in 
diameter, on which have been produced by 
masking and diffusion, 20 or more inte-
grated circuits, each a complete circuit 
function. 

Space & Weight Problem 
These networks are packaged in various ways, 

some less common than others. When we examine 

these packages—we find that the package and its 

means for connecting the device into the system 

occupies a larger volume than the working part of 

the circuit. For example, a typical SEMI-NET2 

embracing as many as four transistors, six diodes, 

and ten resistors can be produced on a silicon wafer 

0.120 x 0.120 x 0.005 in., thus occupying 0.00005 in.a 

However, when this network is assembled into a 

TO-5 type case, it requires about 0.02 cu. in., not 

including the leads. ( See Fig. 1.) 

Possible Solution: By using a less common package 

(Fig. 2), we improve by an order of magnitude to 

0.002 in.3 But this is still almost two orders greater 

than the ultimate 0.00005 in.,3 and we have not 

accounted for the space required for the leads. 

Therefore, a problem still remains. We have not 

approached the ultimate to within even one order of 
magnitude, although we are aware that there is a 

lower limit imposed by power dissipation in the unit. 

Reliability Problem 
Reliability is affected in a less obvious fashion, but 

for many types of application it is even more impor-
2. Trademark—Sperry Rand Corp. 
3. McGuigan, W. D. "Maintenance Minimization in Large 

Electronic Systems," IR E-PGRC-1, pp. 22-23. August 1952. 

tant. Maintenance recordsa show that solder joints, 

sliding connections, and welds are high on the failure 

list. In fact, analysis of such data shows that any 

interface between dissimilar materials is a potential 

failure. This is true for the internal part of a device 

as well as its exterior connections. An example of 

this is the interface between the cathode sleeve and 

oxide coating in an electron tube—a well known 

source of mechanical and electrical failure. The mod-

ern semiconductor device is, or can be macle to be, 

relatively free of these interfaces. The critical regions 

—the junctions—are for the most part buried within 

the solid semiconductor material. Difficulty begins 
when we attempt to bring ohmic connections from 

the device to the outside. Proceeding from the 

inside, the first critical spot might be the connection 

between an evaporated metallic pad on the surface 

of the device to the inner end of a terminal ( Fig. 3 ). 

Common means for making this connection is by a 

fine wire thermocompression bonded on one end to 

the pad and on the other to the lead. Here are a pair 

of interfaces which are vulnerable to mechanical and 
chemical forces that can, and frequently do, cause 

failure. 

Possible Solution: Careful choice of materials and 

elimination of thermo-compression bonding can vastly 

improve this situation. We are still faced, however, 
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INTEGRATED NETWORKS (Continued) 

with the next set of connections as we proceed from 

the basic circuit into the subsystem and system. 

These can become very complex, particularly in 

digital systems. Reliability can be improved by use 

of printed or etched circuit boards instead of sliding 

connections or by the use of welded leads. I 1 owever, 

these steps leave us with the same number of inter-

faces and their potential unrealiability. 

Speed Problem 

Before examining other solutions to the reliability 

problems, let us examine the third factor which is 

an inherent advantage of integrated networks. Tbis 

factor is speed, or its equivalent—high frequency 

operation. The network itself, by virtue of its size, 

can be made to operate at high speeds, provided its 

components are so designed. This is possible. since 

the components are achieved by the sanie methods 

as equivalent discrete devices. There are certain dis-

tributed parameters inherent in the integrated struc-

ture, but these sometimes can be turned to advantage. 

However, when we load this fast network with the 

Fig. 5a. ( top) Two adjacent networks with selected elements 
interconnected by means such as a printed board, shown 
schematically as a bus bar. Fig. 5b. ( bottom) The same two 
elements are connected by a metallic film in the same man-
ner as is now used between elements in the same network. 

BUS BAR 

EVAPORATED INTERCONNECTION 

Fig. 4. Connection between evaporated metallic pad on the 
surface of the device to inner end of a terminal is vulner-
able to chemical and mechanical forces that cause failures 

inductance and capacitance of the relatively long 

interconnections of a conventional package and con-

necting scheme, we have lost a part of the built-in 

speed. Hence, the solution, which is bound up with 

the solution to the reliability problem, must be one 

which reduces the length of the paths between ele-

ments of the system. This is tied in with reliability 

because, as we add length to the paths, we also in-

clude soldered or welded connections. These are 

found in printed circuit boards or more advanced 

configurations, such as welded self-supporting 
modules. 

Possible Solution: One solution to the speed and 

reliability limitation is one which must be approached 

carefully, since it involved a number of trade-offs, 

and each type of application might have a different 

solution. Going back to the processes for making 

integrated circuits of the type we are discussing, the 

steps prior to the mounting of the circuit wafer in 

its housing produce the complex shown in Fig. 4. 

This is a slice of silicon about in. in diameter, 

on which have been produced by masking and diffu-

sion. 20 or more integrated circuits, each a complete 

circuit function. The next step in the manufacturing 

process is to separate these into individual dice and 

then mount each die to a header, ending with a 

completed device as in Fig. 1 or Fig. 2. The user, 

in assembling a subsystem, connects these devices 

together to make, for example, the arithmetic unit 

of a digital computer. This operation brings in the 

long leads and the interconnections contributing to 

the loss of speed and reliability. 

Returning to Fig. 4. we ask the question. "Why 
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break these dice apart when the customer is going 

to reconnect them by means which are less reliable 

and longer than those we can apply at this stage?" 

The connection means referred to here are those 

already available as intraconnections. These are 

evaporated metallic films across the surface of the 

oxide coating on the wafer. We are already using 

these individual networks. Their reliability is antici-

pated to be potentially higher than thermocompres-

sion bonds which they are replacing. By replacing 

bonds with metallic films we not only provide a more 

reliable connector, we eliminate a number of inter-

faces. Figs. 5a and 5b illustrate this concept. Fig. 5a 

shows two adjacent networks with selected elements 

interconnected by means such as a printed board, 

shown schematically as a bus bar. Here it requires 

as many as six interfaces, shown by the dots, to 

make the ohmic connection from one element to the 
other. In Fig. 5b the sanie two elements are con-

nected by a metallic film in the same manner as is 

now used between elements in the same network. 

Here, there are only two interfaces, and the length 

of the connection is shortened almost to the ultimate. 

Thus we have gained in reliability by reducing the 

number of interfaces to one third. \Ve have also 

reduced the length of the lead, and hence the in-
ductance, and have increased the speed. 

How the concept of multiple functions affects the 

package is obvious, but how far can one go in this 

direction? Since by definition these functions cannot 

be separated, it follows that the greater the func-

tional content of a package, the greater is the value 
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of the element which is thrown away upon failure. 

Again, as the content of the package increases, flexi-
bility goes down. This comes about because the 

packages become more specialized as they encom-

pass more of the system. On the other hand, we 

llave the advantages of reliability and speed. \Ve also 

have the advantage of even greater reductions in 
size and weight. Optimum content will depend upon 

the application, as stated above. For example, in a 

space application where reliability, weight, ami space 

are of utmost importance, the content might be 

much greater than one where repairability and main-
tainability are important. 

Conclusion 

No matter what direction the development of elec-

tronic circuits takes in the future, it is safe to say that 

packaging and interconnecting will remain an im-
portant factor. In fact, as stated above, the package 

design assumes more importance as size of module 
shrinks toward the ultimate.4 Package materials will 

come under closer scrutiny as mechanical strength 

and heat conductivity become more significant, and 
interconnections will require basic attention. perhaps 

completely new approaches. 

4. Wallmark and Marcus. "Minimum Size and Maximum 
Packing Density of Nonredundant Semiconductor Devices." 
Proceedings 01 the IRE, March 1962. 

Portable Oscilloscope For Accurate Field Testing 
THE ARMED SERVICES have a constant need 
for portable test equipment of laboratory or shop 

capabilities. Taking equipment to the shop for high 
accuracy test or tune-up uses valuable time. Port-

able equipment of high accuracy and wide bandwidth 
fills this void. 

In line with these needs, Lavoie Laboratories, Inc., 

Morganville, N. J., has introduced their Model 

LA-285 Portable Oscilloscope weighing 40 to 45 

lbs., with a vertical freq. response of dc to 30mc. 

This militarized unit uses readily obtainable com-

ponents and tubes and measures 12 x 15 x 20 inches. 

The big factor accounting for the weight-to-accuracy 

ratio is the use of frame grid tubes in the vertical 

amplifier. Using these tubes, Lavoie has reduced the 
number required from 22 tubes to 8. 

In keeping with industry and military policies of 

getting as much use as possible from equipment, the 

LA-285 will accept a wide variety of other manu-

facturer's plug-in units. 

Side view, militarized 
cover removed. The 
sub - chassis at the 
middle ( below tube 
neck) is the frame 
grid tubed vertical 
amplifier. Unit on 
right is the LA-
265C A Differential 
Preamp. 
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AUTOMATIC CHECKING (Continued) 

SYSTEM 

ASSEMBLY 

ERROR 
_ 

TAPE 

Fig. 3: Simplified diagram shows the 
integration of module travel and infor-
mation feed which achieves the desired 
speed and standard of quality control. 

This is not the only way modules may be checked. 

There are in use many systems with different cir-

cuitry and ramifications which may adequately check 

for errors in modules of a similar nature. However, 

the uniqueness of this system lies in the design of a 

10,000-point adapter. An important requirement of 

this adapter is that each contact function inde-

pendently—yet all contacts must be synchronous. 

Adapter Design 

Several criteria were made to maintain the ob-

jectives: 

All modules coming off the wire - wrap 

machine must be tested on the adapter. 

A minimum of time should be used as 

set-up time for any module. 

Equipment should have a high reliability 

factor. 

Cost must be such that a competitive status 

is maintained. 

Fig. 4: Wired module enters adapter on movable carriage. 

SUB 

SYSTEM 
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INPUT 

TAPE TAPE 

4 
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 ; ADAPTER 
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The project's first phase was to determine the 

general layout and the basic concepts which would be 

followed. Several designs were reviewed—all had 

some desirable features. With this information, the 

next step was to incorporate the better features into 

the best design. The results showed that the adapter 

would have the following: 

A Malco plate interface. 

10,000 spring-loaded contacts inserted into 

this plate. 

A movable carriage to support the module; 

and, this carriage would lift to engage the 

module with the spring-loaded contacts. 

Shop air supply (90psi) to actuate the 

adapter. 

Spring-loaded pin-connection directly to 

wire for the least contact points. 

The most important aspect of the adapter was the 

spring-loaded pin construction. The basic design 

Fig. 5: With cover removed, internal wiring maze is shown. 
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consists of a gold-plated brass pin, nylon tubing, and 

a coil spring. Several spring sizes were considered 

—from 1 oz. to 8 oz. when compressed in. The 

objective was to determine the minimum force re-

quired to actuate the pin under all operating con-

ditions. 

\Ve studied the 1 oz. spring and found that 10';', 

of the cases would result in pin hangup. The fric-

,. tional forces, which accrued due to the wiring and 

nylon tube, overcame the spring force. This pre-

vented the pin from returning to its original position 

when the module was removed from the unit. I low-

ever, the ram force needed to lift the module enough 

to properly engage the pins was within range of the 

shop air supply and air piston available. 

Tests with the 8 oz. spring showed that the hangttp 

problem would be eliminated; but, the force exerted 

on the interface was well beyond the safety point. 

After checking all the springs, it was decided that 

the 6 oz. spring would be used. This meant that the 

interface had to be supported and the ram size had 

to be increased to adjust for the extra spring force. 

To reduce confusion in wiring the 10,000 points 

of contact, a 10-color code system was used. Each 

row of 100 contacts had one color which was re-

peated every 10 rows. 

The wires were channelled in groups of 1(X) 

through the upper portion of the side panel and then 
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fed down to their respective slots on the interface. 

Each wire was crimped onto a spring-loaded pin 

and the whole assembly pressed into position. 

There were several safety features built into the 

unit. The movable carriage cannot be raised unless 

it has been moved to its full travel point. To operate 

the automatic circuit analyzer, two bars have to be 

pushed under the carriage to actuate two Micro-

switches. These two bars keep the carriage in the 

raised position in case the pneumatic system fails. 

When a module is ready for test, it is placed on 

the movable carriage with the wire-wrap pins point-

ing upward. Two locating pins restrict the posi-

tioning so that the X and Y coordinates of both the 

module and the adapter are in proper alignment. The 

carriage is moved under the 10,000-point interface. 

The pneumatic system is then energized to raise 

the carriage and module so that electrical contact is 

made between the wire-wrap pins on the module and 

the spring pins in the interface. Figs. 4 and 5 show 

the adapter and its movable carriage. 

* * * 

Marking Electronic Assemblies 
A NEW METHOD for labeling terminal points has been 

developed at General Dynamics Corp. 

The process is said to result in legends more pre-

cise, legible and durable than present methods. 

The technique calls for etching. on thin sheets of 

brass, stencils used for marking terminal points on 

assemblies and circuit boards. These marks are 

provided by electronic manufacturers so users can 

make repairs in the field if necessary. 

The three most common marking methods have 

never been adequate for the close tolerance identi-

fications which, in some cases, require figures as 

small as 0.03 in. 

Using the metal stencils, labels can be positioned 

accurately to within thousandths of an inch yet, be-

cause of the clarity of the letters, can be read as 

easily as a printed page. 

In the photographic etching process, engineering 

drawings are accurately reproduced on thin (0.004 

in.) brass sheets that fit over the area to be marked. 

The stencils can be made in any size, wear well and 

can be held firmly in position during inking. 

Process for etching stencils on thin brass sheets results 
in legible and accurate marking of terminal board points 
Brass stencil and completed circuit board are shown below. 
The stencils were developed by General Dynamics Convair. 
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Blown- up view. Grid in middle is magnetoresistive material Encapsulated unit has copper end- terminals for attachment. 

Thin Film Magnetoresistive Elements For Control Circuit Applications 

A THI N FILM, solid-state, magnetic flux-sensitive 

resistor was recently unveiled by American Aero-

space Controls, Inc., 123 Milbar Blvd., Farmingdale, 

N. Y. Called "MistoR," the elements feature a 

high degree of transfer linearity, relatively high im-

pedance, low noise and fast response. 

Fig. 1: Initial deflec-
tion of electrons in a 
magnetoresistive ele-
ment by a magnetic 
field ( perpendicular 
to page) to create a 
transverse electric 
tied. 

The phenomenon of magnetoresistance is closely 

associated with the Hall effect. When a conductor 

carrying an electric current is placed in a magnetic 

field, perpendicular to the direction of the current, 

Fig. 2: Servo positioner with dc input. If the rotatable pole is 
held between terminals 1-1, the bridge output is 0 with output 
increasing with rotation in either direction. 

o 
,= 

o Q. 
4-0-* 

CCw CW AMPLITUDE 

DC OUTPUT 

the charge carriers are deflected toward the conduc-

tor sides, Fig. 1. This deflection results in a piling 

up of electrical charge on the conductor sides, until 

the electric field exerts a force equal and opposite to 

that of the magnetic field. Another result of the 

deflection is an increase in the conductor resistance. 

Magnetoresistance results mainly from the fact that, 

not all of the current-carrying electrons have the 

same velocity. Hence, their contribution to con-

duction decreases, and the resistance of the con-

ductor increases. 

These epoxy encapsulated units are available in 

kits of four, with ratings of 1250. 2000. 3000, and 

4000û, ±-20% in either series. Some of the appli-

cations include: transducers; flip-flops; oscillators; 
magnetic field probes; solid-state switches; multi-

pliers; dividers; servo controls, Fig. 2: and high-

gain, low-noise galvanometric amplifiers. 

If the rotatable pole is oriented between terminals 2-2, a reverse 
in the polarity of the output voltage is ebtained with rotation 
through the null. 

(t. 

CCW 

CW 

DC OUTPUT 

• 
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Gaseous Optical Masers Show Promise in Electro-Optical Systems 

FIVE NEW GASEOUS OPTICAL MASERS, each using 

a different pure noble gas as the active medium, have 

been announced by scientists at Bell Telephone Lab-

oratories. The masers, made of helium, neon, argon, 

krypton and xenon, emit continuous beams of coher-

ent radiation at a total of 14 different frequencies. 

This variety of frequencies represents a major step in 

advancing optical maser technology. 

Bell Labs is exploring the use of optical masers in 

future communications systems. Projected uses in-

clude electro-optical systems, optical communication 

systems and photo-visual detectors. Until this achieve-

ment in the gaseous maser field, it was thought that 

a wide range of frequencies would be available only 

from solid state masers. 

The studies used a 2 meter quartz discharge tube 

with windows at a polarizing angle (the Brewster 

angle) and external confocal mirrors. A dielectric 

coating on the mirrors makes them strongly reflective 

at wavelengths near 2 microns. 

The results suggest that stimulated emission is a 

way of improving methods used to investigate spectra 

in certain cases. Of the 14 coherent emission lines 

seen in the 5 gases, 3 had never before been observed. 

Many spectral frequencies can, in theory, be emitted 

by the noble gases in the infrared portion of the spec-

trum. Fluorescent emission of these frequencies is 

generally weak as one goes further into the infrared. 

Sensitivity of available photodetectors in this region 

is poor. When made to operate in an optical maser 

however, these gases may produce, at specific frequen-

cies, beams of coherent radiation that are strong, and 

directional enough, to be easily observed when they 

are shown on a spectrometer. 
In masers filled with neon, argon, krypton or 

xenon, energetic free electrons in the discharge di-

rectly excite the atoms of the single gas into an upper 

energy level. From here they fall to a lower level, 

emitting coherent radiation at characteristic frequen-

cies. Because helium does not have an electron con-

figuration corresponding to those of the other four 

gases, it produces maser oscillation by a mechanism 

other than direct electron excitation. This is believed 

to be a two-stage process, wherein helium atoms are 

excited into the upper maser level through collisions 

with directly excited helium atoms. 

Also announced was a helium-neon gaseous optical 

maser which can emit a bright red beam of visible 

coherent light. By replacing the dielectric coated mir-

rors reflecting in the infrared with mirrors designed 

to reflect strongly in the visible region, the new co-

herent optical wavelength is observed. A dc discharge 

imparts energy to the helium, marking a departure 

from previous r-f methods of excitation of gaseous 

mixtures. 

Scientists report the red maser beam will be con-

venient for interferometric measurements, such as in 

gaging the surface regularity of a spherical mirror. 

This may also be useful as a generator of coherent 

light for experiments in optical communications. 

Bell Laboratories Kumar Patel and William Bennett, Jr. 
check alignment of optical maser tubes containing the 
five noble gases-helium, neon, argon, krypton and xenon. 

Gaseous Optical Maser Characteristics 

Gas 

Helium-Neon 

Neon-Oxygen, 
Argon-Oxygen 

Helium 

Neon 

Argon 1.854 
1.771 
1.677 
1.455 

Krypton 1.775 
1.771 
1.681 
1.644 
1.561 
1.418 
1.371 

Xenon 1.495 

Frequency 
(10" cps) 

2.683 
2.601 
2.586 
2.502 
2.485 
4.741 

Wavelength 
(microns) 

1.114 
1.153 
1.16 
1.198 
1.207 
0.6328 
(visible) 

3.551 0.8446 

1.456 2.0603 

1.423 2.1019 

1.618 
1.694 
1.793 
2.0616 

1.690 
1.694 
1.784 
1.819 
1.921 
2.116 
2.189 

2.0261 

Cesium* 0.4178 7.180 

*Developed by IC.H.(4., Inc, Syosset, N. Y. Device operates 
at temperature of 488 degrees Kelvin 
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LEAST SQUARES IS A STATISTICAL 

METHOD to determine the most probable true 

value of measured data. If a • measurement is per-

formed many times and is apparently the same value 

each time, the best estimate of the true value is the 

arithmetic average of the sum of the measured 

values; because, each value measured is not exactly 

the same in the sense of precise measurements. The 

most probable true value is determined by the method 
of least squares. 

The maximum probability that the arithmetic aver-

age is the true value occurs when the root-mean-

square ( rills) of the deviations between the measured 

values and the average value is a minimum or, the 

sum of the squares of the deviations is a minimum. 

The RMS of the deviations is called the standard 

deviation. It is defined as the square root of the 

arithmetic average of the sum of the squares of the 

deviations. Since plus and minus deviations, above 

or below the average value, are equally likely to 

occur, squaring the deviations eliminates the possi-

bility of plus deviations being allowed to cancel minus 

deviations which would give a false indication of 

accuracy. 

The most probable curve to describe the character-

istic behavior of related data is determined by the 

method of least squares. In this article, the most 

probable curve is assumed to be a straight line. The 

most probable true slope of the curve is calculated by 

the method of least squares, and the most probable 

true values of the dependent variable determined 

from the slope. When the RMS, or the sum of the 

squares of the deviations between the calculated aver-

ANALYZING DATA 

BY LEAST SQUARES 
Least squares is a very 

useful statistical method of 

analyzing data having a 

common factor. In describing 

the characteristics of gyros, 

potentiometers. and 

displacement transducers, 

it can determine the 

most probable true value 

of a common factor with a 

maximum of accuracy. 

age value and the measured values of the dependent 

variable are a minimum, the calculated average values 

are called the least squares fit to the measured data. 

If the measured data is unsymmetrical, or there is 

skewdness present, the method of least squares can 

be applied by proper choice of the variable and trans-

forming the measurements to a symmetrical set of 

values. This treatment of data can be applied unless 

the measurements are so widely scattered that there 
is virtually no connection between them. 

Non-statistical methods of describing the char-

acteristic behavior of related data are often used in 

industry to obtain a preliminary analysis. One method 

is the establishment of the Most Favorable Straight 

Line, a line drawn through a curve of measured data 

such that the maximum plus and minus deviations 

of the measured data from the most favorable straight 

line to three or more points are equal. This is usually 

done by visual inspection. It is merely an average 

value estimate whose accuracy is limited to the "eve 

ball accuracy" of the individual drawing the line. 

Application Method 

The method of least squares is used to describe 

By RICHARD D. DICKENS 
General•Dynam ,cs/Astionaubcs 

Post Office Box 166 

San Diego 12, Calif. 
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the characteristics of gyros, potentiometers, accel-

erometers, displacement transducers and so forth. 

Here we consider linear displacement transducers; 

however, the system is applicable to any set of data 
having linear relationships. 

The equation of a straight line is: 

or 

y = ± (1) 

mx — y = 

where: 

y = measured value of dependent variable, 

b = value of dependent variable at origin of curve, 

né = slope of the line, or constant, which is typical change 

in y per unit change of independent variable. 

x = value of independent variable. 

Eq. ( 1) is linear with two unknowns, b and in. 

The number of linear equations necessary to solve 

for the most probable values of b and ni, in the 

sense of least squares, is equal to the total number 

of measurements. The simultaneous solution of the 
linear equations results in the most probable values 
of b and ni. 

To normalize Eq. ( 1) for in, both sides are multi-
plied by x ( the coefficient of in), resulting in the 

following equation: 

mx2 — xy = 0 (9) 

Summing n equations (where n equals the total 
number of measurements). 

Ebx±mEX2 — Exy = 0 
To normalize Eq. ( 1) for b, both sides are multi-

plied by the coefficient of b, which is one. The re-

sulting equations summed with the following results: 

therefore. 

Eb m Ex — Ey 
Eb = ab 

ab m Ex — Ey 

describe the measurements. The calculated value of 

the dependent variable is noted as yc; the inde-

pendent variable is the measured value, s, noted 

under Eq. ( 1). 

The equation of the most probable straight line 
that fits the measurements is: 

ye = mx (6 

where 

ye = calculated value of dependent variable, determined 

for each value of independent variable. 

= most probable true value of dependent variable, 

when independent variable is equal to zero. 

= ealculat ed slope of most probable straight line. This 

is a constant which is the change in yc per unit 

change of independent variable. 

x = value of indlwmlent variable. 

Displacement Transducer Measurements 

The following definitions are commonly used to 
describe transducer characteristics: 

Gain: Ratio of output quantity to input quantity 
at each increment of input. 

Sensitivity: Ratio of average gain to transducer 

excitation, or slope of curve describing output voltage 

ratio versus input displacement. 
Average Gain: Slope of most probable straight 

line that fits gain measurements. Average gain is 

determined by method of least squares from gain 

measured at each increment of input. 

Non-Linearity: Variation in gain above and below 

average gain expressed as a percentage of total meas-

ured output quantity to total input quantity. 

Fig. 1 Some typical displacement transducers. 

(4) e  

The solution has been reduced to two linear equa-

tions with two unknowns as follows: 

nb - m Ex — 

Ebx m X2 — Exy = (5) 

Solving Eq. ( 5) results in the most probable 

values of b and nt. These values are substituted in 

Eq. ( 1) and solved for the values of the dependent 

variable for each value of the independent variable 

to determine the most probable straight line to 

t t " 
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PROBE 
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E bc 
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LEAST SQUARES (Concluded) 

The measurement of resistance ratios or impedance 

ratios across the transducer with all inputs can be 
done with a very high degree of accuracy; however, 

direct measurement of output at, or near, zero input 

displacement usually has a low degree of accuracy. 

Linear displacement transducer gain is a linear 

function of the impedance ratios across the trans-

ducer and the ratio of each impedance to the sum 

of the impedances across the transducer, Fig. 1. Since 

from Ohm's Law, impedances can be represented by 

the voltages developed across them, gain is propor-

tional to the voltage ratio between either Eab or Eby 

and the excitation voltage E. 

To determine the most probable gain and non-

linearity by the method of least squares from the 

voltage ratios measured, substitute the following 

quantities in Eq. ( 1) through ( 5). 

y = Voltage ratio measured, with respect to excitation 

voltage (dependent variable). 

b = Voltage ratio at zero displacement input. 

= Change in voltage ratio per unit change of displace-

ment, or transducer sensitivity. 

x = Displacement input (independent variable). 

The value of m is the slope of the most probable 

straight line describing the change in voltage ratio 

per unit change of input displacement. It is directly 
proportional to the transducer sensitivity expressed 

in volts output per volt excitation per unit input 

displacement. The equation of the most probable 
straight line is given by Eq. (6). Values of x ex-

tending and retracting from zero displacement are 
assigned appropriate positive and negative signs 

when solving for the most probable straight line. 

Assuming that the transducer excitation is con-

stant, the individual values of m can be determined 

between each input displacement from the measured 

voltage ratios, and the gain at each point of measure-
ment calculated from the following equations: 

m. = 

where, 

VR 

m. = transducer sensitivity at displacement x. 

G. = gain at displacement x. 

E = transducer excitation. 

A REPRINT OF THIS ARTICLE CAN BE OBTAINED 
by writing on company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut & 56th Sts., Phila. 39, Pa. 

VR = incremental change in measured voltage ratio at 

displacement x. 

x = incremental change in displacement at x. 

Then the arithmetic average gain could be used 

in determining the most probable true value of gain 

and the most probable straight line that fits the 
measurements. This involves making additional cal-

culations which are usually unnecessary. Measuring 
voltage ratio at each input displacement is equivalent 
to measuring the gain at each displacement. The 

probability that the value determined by the method 

of least squares is the true value is increased if the 

number of measurements are increased. 

Transducer Non- Linearity 

The non-linearity of the displacement transducer 

output at each increment of input displacement is the 

difference between the measured value of gain and 

the average gain expressed as a percentage. 
Since gain is a linear function of voltage ratios, 

the non-linearity in voltage ratio is equal to the 
non-linearity in gain. Therefore, non-linearity is 

determined as follows: 

Y — yc 
X 100 = % deviation from the most probable 

Ymax = 

where, 

Y = 

Ym in 
true value; non-linearity. 

Measured voltage ratio at the displacement x under 

consideration. 

yc = Voltage ratio at the displacement x under considera-

tion, determined by the method of least squares. 

//..‘ = Maximum voltage ratio measured at maximum 

positive displacement. 

ym,„ = Minimum voltage ratio measured at maximum 

negative displacement. 

Transducer non-linearity is often expressed as the 
Average Absolute Deviation. It is defined as the 

minimum value of the arithmetic average of the 

deviations between the most probable true values and 

the measured values, without regard to the algebraic 

sign of the deviations. If the most favorite straight 

line is used instead of the most probable straight 

line to determine deviations of the measured values, 

then the term Average Absolute Deviation Front The 

Most Favorable Straight Line must be used when 

expressing transducer non-linearity. The average 

absolute deviation from a straight line, made by the 
method of least squares, is the most probable true 

value of the variations of measured data. 
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SOME GRAVITATIONAL EXPERIMENTS 

considered lately are: measuring the energy loss of 

a gamma ray as it climbs up out of the earth's gravi-

tational field; measuring the propagation velocity of 

gravitational interactions; generating and detecting 

gravitational radiation; measuring the interaction 

between a spinning satellite and the spinning earth; 

and, observing the radiation damping of rotating 

niasses. 

The major difficulty lies in the preliminary inves-

tigation of the idea, since Einstein's theory is quite 

complicated and difficult to apply to a practical situa-

tion. However, if we assume a physically realizable 

experimental situation, then Einstein's theory re-

duces to a system of equations which differ from the 

electromagnetic Maxwell equations by only numerical 

factors and a few signs. Thus, to first order, there 
is a direct analogy between electromagnetism and 

gravitation. Mass is analogous to charge; mass flow 

to current; gravitational field of a mass ( except for 
sign) to the electric field of a charge; and, a new 

By ROBERT L. FORWARD 
Member of the Technical Staff 

Hughes Research Laboratories 
3011 Malibu Canyon Road 

Malibu, California 

GRAVITATION... 

FOR THE ELECTRONIC 

ENGINEER 
Satellites ana ultra- precise 

measuring instruments 

have renewed interest in 

gravitational experiments— 

for better understanding... 

for possible control. 

Here's how to develop an 

intuitive picture of what's 

being done...without 

having to learn Einstein's 

General Relativity. 

gravitational field, caused by moving masses called 

the protational field, to the magnetic field generated 

by moving charges. These analogies have been care-

fully calculated from the linearized Einstein field 

equations and are given in Table 1. 

This table is useful in calculating gravitational 

effects if a similar problem has already been calcu-

lated using electromagnetic theory. The equations 

describing the electromagnetic case can then be con-

verted into gravitational equations by merely making 
the indicated substitutions. 

If the problem must be calculated from scratch, the 
following outline will help. 

Calculating a Problem 

1. Decide on the distribution of the mass density 

11(x1,y',z') and the velocity at each point inside the 
body generating the gravitational field. 

2. Calculate the gravitational vector potential 

K(x,y,z) and the gravitational scalar potential 

x(x,y,z) by doing the following integrations: 

1  (x', y', z') dx' dy' dz'  
x y, z) — 

477 f,[(x — x')2 -I- (y — y')2 (z — z')21,12 

4r [ (x — x')2 4- (y — y')2 (z — z')21' 12 

f  (x', y', z') 4 (x', y', z') dx' dy' dz' 

plus similar integrations for K,„ and K,. 

(x', y', z') = density of mass at each point. 

(x', y', z') -= velocity of generating mass at each point. 

(x, y, z) = point where field is being calculated. 

(x', y', z') = point inside the body generating fields. 

Since the analogy is only approximate, expand the 

(z, = 
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GRAVITATION (Concluded) 

denominator using the binomial theorem and keep 

only the first few terms. 

3. Calculate the gracitational field G and the Kota-

tional field P. 

G = — grail — 
a K 
a 

P = nut K 

4. Decide un the mass, velocity and angular momen-

tum of the test object that is to be affected by 

the fields. 

5. Calculate the forces and torques on the test object 

that are caused by the fields. 

F = in G + x Pl 

N= 1 2LxP 

Usually, the sizes of these forces and torques will 

be so small as to discourage any further effort.* If 

one wishes to calculate the motion or path of the test 

object under the influences of the forces, then the 

following procedures should be followed because the 

benefits of the non-linear character of the Einstein 

equations will not be obtained if the usual F -= ma 

is used. 

6. Calculate the correction factors using the vector 

potential. the scalar potential and the velocity of 

the test object. 

2 x 
= gum = = !I = I — 

K, r, K,, 'i, K, 
- -=11+ 2 X ) 

r2 

• If anyone using this approximate method mines upon a 
previously unealculated effect which shows promise of being 
large enough to be observed, then the author will be glad 
to repeat the calculations using the proper tensor formula-
tion to ensure that the result was not produced uy the ap-
proximations involved in simplifying the theory. 

7. Substitute the correction factors and the forces 

into the equation of motion and solve for the 

position of the test object as a function of time. 

rr(t)..v(t). z(t)] 

= in G, o, py) 

d (Ix \ \*2 dg„ 

r dl 1 2 

plus similar equations for y(t) and z(t). 

Since the vector and scalar potential are always 

small, the equations are best solved using the method 

of successive approximations. 
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TABLE I 

Gravita-
tional 
Symbol 

Value or 
Definition 

aK 
Force Vector — E - • G = 

Solenuidal 

Force — 13 • P =çXK 

V poor 

Scalar 

Potential 

Vert or 

Potential 

Sourel. 

1)eie•ity 

Souree 

Current 

1)1.nsity 

Current 

Quintil 

Nlotnent 

Capavitivily 

of Spare 

Permeability 

of Snare 

— X 

— A • K _ 

1, 

.1/ f ball' 

f 

= 7// = , P • 

1 =-- 
9 2 

'7 

ig-sec2 
=1.19 XIO" 

m' 

PINPOINT-SIZE MEMORY CORES 

=3.73X --
I.g 

Tiny ferrite core, magnified here on a pin point, are used in 
two advanced computer memories—the first full-scale units to 
operate in less than a microsecond. The cores have a diameter 
of only 0.03 in. The computers were developed by the IBM Data 
Systems Div., Poughkeepsie, N. Y. The firm does not intend to 
sell either memory in its present form; however, the technology 
could be applied to tremendously fast computers of the future. 
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#63 ECM NOMOGRAPH 

IN THE STUDY OF RFI PROBLEMS, whether 

they be caused by electronic countermeasures or 

other sources, it is often necessary to compute re-

ceived signal strength, signal-to-noise ratios, range 

ratios, etc. All are related by the general beacon 

equation. 
The beacon equation is not simple, and much time 

can be spent in rearranging terms and computing. 

By RICHARD LIPNICK 
Engineer 
Lockheed Electronius Co. 
Plainfield, N.J. 

Fig. 1: The prime objective in using the nomograph is to 

make use of the 3 basic scales as given in Eq. 3. They are 
range ratio, power ratio, and signal-to-noise/jamming ratio. 

Also, if a number of variables are varied to obtain 

a particular plot, the computational task can be very 

time consuming. Therefore, the beacon equation can 

be put to better use if an alignment chart or nomo-

graph is used for the solution of problems. 

The basic beacon equation is: 

X P; Gr 
— (I) 

4 r 

where: Ri = the range from the desired signal transmit ter 

to the receiver. 

= the desired signal transmitted power. 

Ci = the desired signal transmitter antenna gain. 
GT = the receiver antenna gain. 

S = the level of the desired signal at the receiver. 
X = the transmitted signal wavelength. 

(Continued on following page) 
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ECM NOMOGRAPH (Concluded) 

A similar expression can be written for the range 
from an undesired signal transmitter (or jammer) 

to a target, 

X P¡GiGr 

4 r 

where the symbol definitions follow from above. 

Dividing Eq. 2 by 1 

 \ 2 = Pr Gr 

‘1?, PC, 

Eq. 3 is the basic equation for which the nomograph 

is constructed. It is made up of 3 basic parts: the 

range ratio, the power ratio and the signal-to-noise/ 

jamming ratio. The S/I ratio is found from equip-

ment susceptibility measurements, and represents the 

value of received signal strengths required to pro-

duce a particular effect at the receiver. The S/I 
ratio is usually stated in terms of decibels, with a 

negative value indicating that the undesired or jam-

ming signal is stronger than the desired signal at 

the receiver input. 

The nomograph is shown in Fig. 1. It was con-

structed by first altering the form of Eq. 3 and then 

applying standard techniques as given in References 

02) 

13) 

2 and 3. The prime objective in using the nomo-

graph is to make use of the 3 basic scales as given 

by Eq. 3. The remaining scales represent an auxiliary 

means for computing and locating desired points 

on the 3 basic scales. The scales can be used in any 

order depending upon the problem to be solved. 

Example 

1. Given a receiver 30 miles from a beacon trans-

mitter and 60 miles from a jamming transmitter, a 

beacon power of 1 kw with a 20 db antenna gain, 

and a jammer power of 10 kw with a 12 db antenna 

gain, find the resultant signal to jamming ratio at 

the receiver. 

Solution 

(See Fig. 1.) Draw a line from the Gj scale to the 

Pj scale, through to the intersection on the Pi Gi 

scale. Perform a similar operation with Pi and Gi 

to get Pi Gi. From the intersections on the P., Gj 

and Pi G4 scales, draw a line through to the power 

ratio scale. This locates the point on the PJGJ/PiGi 

scale at about 1.7. Next find the range ratio by 

drawing a line from 30 on the Ri scale through 60 

on the Rj scale to the intersection on the R,,/R4 scale. 

This intersection is at R,,/R4 = 2. A line drawn from 

the power ratio scale to the range ratio scale pro-

duces the S/I ratio of 3 db. 

Air Leaks Detected By Ultrasonics A NEW INSTRUMENT, which can detect and locate 

air or gas leaks as minute as 0.006 inch in diameter 

at a distance of 50 ft., has been introduced. 

Called the Delcon Ultrasonic Translator, the 

portable leak and friction detector picks up high 

frequency sound energy from escaping air or gas 

molecules and translates it into audible, recognizable 

sounds. 

As a friction analyzer, it can catch manufacturing 

irregularities in such assemblies as permanently 

sealed bearings by detecting inaudible squeaks amid 

abrasive sounds that precede heat and audible sound. 

The eight-pound, mercury-cell powered unit re-

sponds to inaudible signals from 35,000 to 45,000 CPS 

while eliminating all other sounds at any volume to 

permit leak detection and other analyses during 

actual factory conditions. 

It is in this high frequency range that common 

phenomena, long considered silent, actually generate 

separate, tiny sounds that are as readily distinguish-

able as their audible counterparts. 

Gases under only 5 psi escaping from a hole less 

than 0.010 inch in diameter, sound on the Ultra-

sonic Translator, exactly like the familiar hissing of 

(Continued on page 141) 



Two-sided printed circuits need 

reliable cross-overs. Electroplating 

provides this reliability, if the hole sides 

are first rendered conductive. Here's 

a way to make them conductive — 

and test results to prove its good. 

PRINTED WIRING has largely replaced point-to-

point wiring. Besides lowering labor costs, space 

and weight reductions are achieved. 
Single sided circuits are preferred for maximum 

reliability and minimum manufacturing costs. Often, 

however, space and circuitry dictate wiring on both 

sides, with numerous cross-over connections. These 

cross-overs can be reliably made by electro-plating 

holes drilled between the two conductive circuits. 

The hole sides must, of course, be made conductive 

before electroplating. The electroless copper process 

is usually preferred over electroless nickeling, silver-

ing, or graphitizing for forming the initial conductive 

film. 
Fehling's solution can be used for copper deposi-

tion upon certain catalytic surfaces by adding formal-
dehyde as the reducing agent. Besides the electroless 

copper deposit on these surfaces, there is a tendency 

for copper particles to be formed throughout the 

solution. Since copper metal catalyzes the reduction 

process, the particles rapidly decompose the bath and 

mar the deposit. 
Attempts to stabilize the Fehling-formaldehyde 

electroless copper solutions have been reported 1. 2 ; 
but, tests have shown that their useful life is only a 

few hours after make-up before they decompose. 

A number of additives including thiourea, n. bu-

tylamine, gelatin, 2-mercaptobenzothiazole and cer-

tain surfactants were tested for their ability to sup-
press decomposition of electroless copper solutions. 

By FRED PEARLSTEIN 
KENNETH T. FUJIMOTO 

and REYBURN WICK 
Pitman-Dunn Laboratories 
Frankford Arsenal 

Philadelphia, Pa. 

ELECTROLESS 

COPPER 

DEPOSITION 

Based on these preliminary test results, we decided 
to investigate more fully the use of 2-mercaptobenzo-

thiazole ( MBT). Here are the results of deposition 

and stability tests using MBT stabilized Fehling-
formaldehyde solution and several proprietary elec-

troless copper solutions. 

Procedure 

Non-metallic surfaces can be rendered active for 

electroless copper deposition by use of a thin catalytic 

metal film, e.g., platinum, palladium, and gold. Im-

mersions in stannous chloride and palladium chloride 

solutions are suitable for activating non-metallic sur-

faces for electroless nickel3 or electroless copper de-
position. However, this leaves much to be desired 
when used for through-hole plating. An immersion 

deposit of the noble metal adversely affects the ad-

hesion of electroless copper deposit, and subsequent 

electrodeposits, to the copper cladding on the board 
surface. Proprietary sensitizers are available which, 

in a single immersion step, sensitize plastics for elec-

troless copper deposition without greatly reducing 

the adhesion of electroless copper to the copper clad-

ding. One of these was selected, viz., Number 6F 

Catalyst.* This was used for all samples prior to 

electroless copper deposition tests. 
Fehling's solution for preparing electroless copper 

solutions consisted of: 

Copper Sulfate (CuSO4•5H20) 34.6 g/1 
Rochelle Salts (KNaC4H406•4H20) 173 g/1 

Sodium Hydroxide (NaOH) 50 g/1 

Copper sulfate solution is added to a solution of 

the other constituents. This will be referred to as 

the 100% solution. 
This Fehling's solution was diluted with water to 

form 50 and 25% solutions. The desired concen-

tration of MBT stabilizer for each Fehling's solution 

• Shipley Co., Inc., Newton, Mass. 
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DEPOSITION (Continued) 

was conveniently attained by adding an appropriate 

quantity of stock solution consisting of 10 g/I MBT 

in 0.2N NaOH. The MBT addition to Fehling's 

solution was based on the volume of 100% Fehling's 

solution present rather than the total volume of the 

solution. Formaldehyde solution** additions to 

Fehling's solution were in the ratio of 1:10 by volume 

based on the actual volume of 100% Fehling's solu-
tion present. 

Deposition tests were conducted upon 2 in. x 2 in. 

Mylar sheet, 0.003 in. thick. The plastic was cleaned 

and slightly abraded by brushing with a foaming 

cleanser; then, sensitized. After electroless copper 

deposition, the sample was weighed on an analytical 

balance. Next, the copper deposit was stripped by 

•• Assay 36.0% formaldehyde with 12 y7, methanol present 
as preservative. 

immersion in 35% nitric acid. The copper deposit 

weight was obtained by weight difference. 

The effect of MBT concentration in the various 

Felling-formaldehyde solutions on deposition rate 
and solution stability was determined. 

An MBT stabilized electroless copper solution was 

tested for the effect of time and temperature on 

deposition rate. An MBT stabilized electroless cop-

per solution was compared with several proprietary 

formulations for deposition rate and stability 

Experimental Results 

The l'ehling-formaldehyde electroless copper solu-

tions, with varying quantities of MBT, stood at least 

one hour after make-up before deposition tests. My-

lar samples were sensitized by immersion for 3 min. 

in proprietary sensitizer and rinsed before electroless 

copper deposition. 

The weight of copper deposited after 15 minutes 

40 
or 
E 

30 

20 
a 

10 

O 5 10 b 20 
DEPOSITION TIME, min. 

Fig. 1: The effect of immersion time 
on weight of deposition for FM 40-30. 

Fig. 2: The effect of various temper-
ature on deposition rate for FM 40-30. 
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Table 1 

Electroless Copper Deposition on Sensitized Mylar (2 in. x 2 
15 Minute Immersion at 25* C 

Fehling's PERCENT MBT - 
Solution* 

Observation Concentration 

in.) 

0.0005 0.002 0.008 

Deposit Weight, mg 
Deposit Appearance 
Solution Stability, hours 

Deposit Weight, mg 
Deposit Appearance 
Solution Stability, hours 

Deposit Weight, mg 
 à Deposit Appearance 

Solution Stability, hours 
• 100 ml formaldehyde 
• Based on weight of 

47 51 35 39 
100% Poor Poor Fair Good 

<3 <3 3 to 24 3 to 24 

36 37 31 31 
50% Poor Fair Good Good 

<3 <3 3 to 24 >24 

23 21 18 5 
25% Good Good Good Poor 

3 to 24 >24 >24 >24 
added for each liter of 100% Fehling's solution present. 
MBT in volume of 100% Fehling's solution 

Time After 
Solution 

Make-up for 
Deposition 

Test 

Table 2 

Comparison of MBT Stabilized Electroless Copper 
Solution with Proprietary Solutions 

Deposit Weight ( mg) after 15 minute immersion in 
Electroless Copper Solutions 

Proprietary 
FM 40 32 A 

Proprietary Proprietary 

1 hr 
27.5° C 

23 hrs 
28° C 

47 hrs 
28° C 

71 hrs 
27° C 

193 hrs 
27° C 

39 

31 

22 

19 

14 

266 hrs 4* 
25° C 

* Poor appearing, non-eontinuous deposits. 
— No deposit. 

12 30 31 

12 26 

7* 2' 

4* 
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in the electroless copper solutions was determined. 

The appearance of the deposits and solution stability 

were noted, Table 1. Unstable solutions produce poor 

appearing deposits; because, copper particles formed 

in the solution tend to adhere to the electroless copper 

plate resulting in a dark powdery coating. 

In general, dilution improved the stability of the 

Fehling - formaldehyde solution with and without 

MBT. Increasing the MBT concentration increased 

stability; lower MBT concentrations stabilized the 

more dilute solutions. Decreasing the Fehling's solu-

tion concentration, or increasing the MBT concen-

tration, generally results in decreased deposition rate. 

With the 25% Fehling's solution and 0.008% MBT, 

the deposition rate was low and discolored deposits 

were obtained. 

Compromise 

A good compromise between solution stability and 

high deposition rate is 40% Fehling's solution with 

0.003% MBT. This solution was tested and found 

to be quite stable at 25°C and yet was capable of sat-

isfactory deposition rate. This solution is FM 40-30. 

The first group is the % Fehling's solution; the last, 

the ten thousandths of a % of MBT present. 

FM 40-30 was tested for effect of immersion time 

on weight of copper deposited on sensitized 2" x 2" 

Mylar samples. The tests were run at ambient tem-

perature, 27° to 28°C. The results are shown graph-

ically in Fig. 1. A 10 mg deposit weight, equivalent 

to about a 0.009 mil thick deposit, is sufficiently con-

ductive to readily enable further coating buildup by 

electrodeposition. It is considered the minimum ac-

ceptable deposit. 

Deposition tests were conducted using FM 40-30 

at various temperatures ranging from 10° to 39°C. 

Fig. 2. At 10°C, deposition was very slow; a usa-

ble deposit was not produced within 15 minutes. At 

20° and 31°C, good deposits were obtained. Stabil-

ity was adversely affected by increased temperature. 

At 39°C, deposits were very rough due to rapid gen-

eral decomposition of the bath. Even at 31°C, slow 

decomposition of the bath was noted. A study of the 

best MBT concentrations at various temperatures is 

planned. 

Since FM 40-30 was seen to be somewhat unstable 

at 31°C, a small additional quantity of MBT was 

added to increase solution stability. About 0.0002% 

additional MBT was added, bringing the total con-

centration to 0.0032%. This solution was then com-

pared with several proprietary solutions for deposi-

tion rate and bath stability. The same proprietary 

sensitizer was used to treat the Mylar before electro-

less deposition. Table II shows the results of these 

tests. 

The MBT stabilized solution deposited at a more 

rapid rate than the proprietary solutions tested. Com-

mercial bath C, was completely decomposed within 

24 hrs., while baths A and B were still capable of dep-

osition. After 47 hrs. standing, and also after eight 

days, only the MBT stabilized solution was capable 

of producing usable deposits after 15 minutes immer-

sion. 

Conclusions 
Electroless copper solutions composed of Fehling's 

solution and formaldehyde can be stabilized against 

decomposition by addition of small quantities of 2-

mercaptobenzoth iazole. 
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MULTI-LAYER PRINTED CIRCUITS 
AVAILABILITY of a high reliabil-

ity dry layup system for produc-

tion of multi-layer high density 

printed circuits was announced 

by New England Laminates Co., 

Inc., recently. The system permits 

the dry mounting of discrete 

etched circuits into a compact, 

lightweight package suitable for 

military and other sophisticated 

electronic equipments. 

An ultra- thin copper - clad 

epoxy glass laminate may be 

etched to provide any printed cir-

con configuration desired. From 

3 to 24 of these individual print-

ed circuits may be stacked be-

tween layers of woven glass cloth 

impregnated with an epoxy resin. 

Application of temperature and 

pressure (approx. 600 psi @ 

340°F for 40 mins.) to the sand-

wich structure results in the com-

pleted high density circuit. 

The new method is claimed to 

provide excellent registration. 

mininmm weight, dimensional 

stability, machinability and high 

resistance to electroplating stress. 

The system may be used for both 

"plated-through" and "clearance 

hole" type circuits. 
* * * 

Exploded view shows the NELCO Dri-Pli 
system: glass cloth ( A), laminate Bi, 
and multi- layer sandwich circuit ,C 

ELECTRONIC INDUSTRIES • September 1962 119 



High power electron tubes 

are essential for many military 

applications. Often, output power is 

limited by grid emission. Ceramic 

grids offer one method of reducing 

this detrimental effect. 

ONE DIFFICULTY OFTEN 

ENCOUNTERED in operating 

high vacuum electron tubes is the 

thermal emission of primary elec-

trons from the grids. This unde-

sirable effect can be the limiting 

factor in satisfactory operation at 

high power. 

This article demonstrates the 

feasibility of using a ceramic 

body, titanium dioxide (TiO2), 

as a grid material to suppress 

grid emission in tubes operating 

at grid temperatures of 800° to 

1000°C. 

In the past, studies of many 

materials indicated only partial 

success in overcoming this prob-
lem. Titanium ( Ti), the most 

successful of these materials, is 

limited to operation below 900°C. 

This is due to its cathode poison-

ing effect above this temperature. 
TiO2 shows no such effect at 

1200°C! 

Causes of Grid Emission 

Grid emission stems from two 

main causes: 

(1) Deposit of active evapo-

rated products from the cathode 
on the grid. The low work func-

tion material activates the grid 

which emits when subjected to 
sufficient heat radiation. 

(2) Electron bombardment 
heating of a clean grid affecting 

the temperature to the degree 

that it becomes a good thermal 

emitter. 

CERAMIC 

REDUCES 

GRID-EMISSION 

The latter is more difficult to 

overcome. It is also the more 

serious of the two conditions; be-

cause, it can have a cumulative, 

and completely destructive, effect 

on a tube. Suppression of the sec-
ond type is our main objective. 

Other possible, but lesser, sources 
are secondary emission and photo 

emission effects. 

Undesirable Effects 

Grid emission produces three 

undesirable effects: 

(1) It reduces grid bias. 

(2) It increases grid driving 

power. 

(3) It reduces plate current; 

hence, useful power output. 

Reduction of the bias may 

reach the point at which the grid 
can be driven positive, drawing 

increasingly higher current with 

an avalanching effect in a short 
time. 

Grid emission, if not destruc-

tive, depreciates tube capabilities, 

particularly in high power triodes. 

Thus, under any condition, it can 

be considered only a detrimental 

factor in operational perform-

ance. 

Method of Approach 

Grid emission, a high tempera-

ture problem, can be minimized 

L— CATHODE 

ANODE 

Ti 0, GRID 

Fig. 1: With a 3% impurity, a commer-
cially available ceramic can easily be 
adapted for simple planar triode use. 

by reducing the grid temperature 

(water or conduction cooling) 

and by surface treating the grid 

material. However, TiO2 is not 
dependent on either method. 

By ARTHUR MATTHEWSON 
Physical Electronics Branch 

Air Force Cambridge Research Labs. 
Office of Aerospace Research 

Bedford, Massachusetts. 
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Many materials such as ti-

tanium, rhodium, platinum, car-

bon, palladium, gold, and com-

binations produce wide variations 

of effectiveness. Gold - plated 

grids widely used on tubes with 

closely spaced elements, operat-

ing at low temperatures, are the 
most efficient. This type shows 

an 85% decrease in grid emis-

sion; graphite-coated tungsten, a 

40% decrease. 

The ineffectiveness of metallic 

grids at high temperatures lead 

to ceramic grids. Previous studies 
on TiO2 indicate its high tem-

peratures suitability. A complete 

insulator, TiO2 is readily trans-

formed into an electrical conduc-

tor by reducing the oxide with-

in the material by hydrogen 

triode operation with the grid 

cool. Fig. 4 presents remote con-

trol cutoff characteristics for the 

plate current; Fig. 5, grid cur-

rent versus grid voltage charac-

teristics. No grid emission is 

evolved under these operating 

conditions. 

Fig. 6 shows operating char-

acteristics with the grid directly 
heated to 810° and 860°C 

brightness, a condition intended 
to simulate grid heating by elec-

tron bombardment and thermal 

radiation from the cathode. These 

circumstances are favorable for 

grid emission, particularly with 

conventional grid materials. 

Lower Curves 1 and 2 in Fig. 6 

do show some grid current flow-

ing with negative grid operation. 

of grid emission to the other be-

comes apparent. At these tem-
peratures, cathode deposits on the 

grid are evaporated, minimizing 

grid emission from this source. 

Thermal emission then becomes a 
primary source of difficulty. Data 

from the triode structure, Fig. 1, 

yield results indicative of some 

cathode deposits on the grid re-

sponsible for the emission. 

To separate bombardment heat-

ing effects from cathode deposit 
effects, a second tube was made, 

omitting the regular cathode. 

This tube with a clean TiO2 rod 
as the cathode of a cylindrical 

diode was evaluated as a source 

of primary electrons. Table 2 

gives typical emission readings. 

Aside from extraneous current 

(DOC) 
000 
CDCDO 

(a) 

EC] 
cnri 
En 

(b) 
Fig. 2: Various grid configurations tried in the planar triode; plate current characteristics were sharp for ( a} and b), remote for ( c). 

or vacuum firing. Conductivity is 

controllable over a wide range of 

values. In Fig. 1, commercial 

TiO2 with a 3% impurity con-

tent is adapted to a simple planar 

triode structure. 

Different grid shapes produced 

the following results: Figs. 2(a) 

and 2(b) gave sharp plate cur-

rent cutoff characteristics; Fig. 

2(c), remote plate current cutoff 

characteristics. No effort has 

been made to design a tube for a 

given set of parameters. 

Figs. 3 to 5 show static char-
acteristics curves under normal 

However, Curve 1 shows that 
less grid current flows with the 

grid operating at the higher tem-
perature of 860°C. This seems 

to indicate the possible re-evapo-

ration from the grid of products 

deposited on it as evolved from 

the cathode. At extended tem-

peratures above 860°C, the de-

crease in grid current should be 

more pronounced. Table 1 gives 

a ratio of maximum grid emis-

sion to plate current for several 

temperatures. 

Between 850° to 900°C and 
higher, transition from one type 

errors, that the emission current 

constitutes a significantly low 

order of magnitude and shows 
that TiO2 is a poor primary elec-

tron emitter. As such, it con-

tributes little to the grid emission 

source when heated by electron 

bombardment, or by radiation 

from the cathode. The secondary 

emission from this material, also 

measured as a function of pri-

mary electron bombardment (de-

termined in a prior experiment), 

shows a small ratio of secondary 

to primary emission. Table 3 gives 

(Continued on following page) 
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CERAMIC GRIDS (Continued) 

a tabulation of this ratio for 

various anode voltages. 

Conclusions 

TiO2 can be successfully used 

as a grid material for high power 

electron tubes. There is more 

effectiveness at temperatures 

above 850°C where cathode de-

posits become a diminishing fac-

tor. A cylindrical grid geometry 

of TiO2 rods is recommended be-

cause of thermal expansion char-

acteristics. Like all ceramic ma-

terial, TiO2 is sensitive to ther-

mal shocks and, as such, should 

not be subject to localized heat-

ing. Another disadvantage is the 

difficulty in fabricating and braz-

ing. The characteristics for sup-

pression of grid emission are ex-

cellent. A poor thermal emitter, 
TiO2 yields low secondary elec-

trons when bombarded with pri-

mary electrons, particularly at 

high voltages. It is, however, 

subject to the same disadvantages 

of ordinary grids when exposed 

to barium evaporation from the 

cathode. Although use of coat-

ings to TiO2 grids have never 
been tried, a graphite spray coat-

ing could serve as an effective in-
hibitor of grid emission at tem-

peratures below 850°C. 

When operated at the higher 

temperatures, 850° to 1000°C, 
encountered in high power tube 

operation, grid emission is pro-

gressively reduced. Although 

operation at temperatures from 

1200° to 1250°C is permissible, 

the electrical characteristics of 
this material are subject to grad-

ual change, owing to a further 

reduction of the oxide. TiO2 has 

a distinct advantage over titanium 
metal—it operates at much higher 

temperatures without fear of 

evaporation, even at 1200°C. Ti-

tanium, on the other hand, is re-
stricted to temperatures below 

900°C because of evaporation and 
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subsequent cathode poisoning 

effects. This is also the limiting 

factor in the use of gold. 

TiO2 as a grid is an effective 
means of minimizing grid emis-

sion in electron tubes at tempera-
tures limiting the use of other 

materials. 

The author desires to acknowl-

edge the work of Mr. Peter 

Tandy, who carried out a major 

part of this program. 
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Table 1 

Maximum Grid Emission to 

Plate Current 

Grid Temp 'C IgmaX/ 11, 

20 
810 
860 

0/8 = 0 
0.5/6 = 0.083 
0.3/12 = 0.025 

Table 2 

Grid Emission from Tig Rod 

Temperature C 
Anode Potential Emission Current 

Volts cm Amps/cm2 

20 
700 
800 
900 
1000 
1100 
1200 

1130 
1130 
1130 
1130 
1130 
1130 
1130 

0.15 x10-9 
1.36 x 10-9 
1.37x 10-9 
1.31 x 10-9 
1.44 x 10-9 
4.7 x10-9 
60.2 x10-9 

Fig. 3: This charac-
teristic curve of the 
anode- grid current vs 
anode voltage is with 
the grid cool, under 
normal triode opera-
tion. 

Table 3 

Secondary to Primary Emission 

Ratio at Various Anode Voltages 

E) 

200 
400 
600 
BOO 
1000 
1200 

0.024 
0.011 
0.009 
0.009 
0.009 
0.006 
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Tape Recording CC TV 

Ep. 500 VOLTS 

CATHODE TEMPERATURE- 1137-1142*E 

-150 -140 - 130-120 - 110 - IGO -90 - 80 -70 - 60 - 50 -40 - 30 - 20 - 10 0 10 20 

GRID VOLTAGE 

Fig. 4: This represents the remote control cutoff characteristics for the plate 
current with a titanium dioxide grid; grid is cool and no emission is involved. 
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Fig. 5: The operating conditions for this static characteristic curve were the 
same as those for Figs. 3 and 4; this is the grid current vs grid voltage curve. 
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Fig. 6: The plate- grid current characteristics at different grid temperatures 
to simulate grid heating by electron bombardment and thermal radiation from the 
cathode With conventional grid materials, such are favorable for grid emission. 

CURVE-I 

CATHODE TEMPERATURE-1153.0 

GRID TEMPERATURE 860. 

PLATE VOLTAGE 750V 

CURVE- 2 

CATHODE TEMPERATURE-1 143•C 

GRID TEMPERATURE 810.0 

PLATE VOLTAGE 5001 

-170 - 160 - 150 -140 - 130 - 120 - 110 - 100 -90 - 80 -70 -60 -50 -40 - 30 - 20 - 10 

GRID VOLTAGE 

2 
o 

.2442) 

Ro 

6 

Igo 

2 10 20 

A CLOSED CIRCUIT TELE-

vision tape recorder, the 

MVR - 10, has been developed 

by Mach-Tronics, Inc., 185 Eve-

lyn Ave., Mountain View, Calif. 

At a recent technical presenta-

tion, actual recordings and play 

backs of tapes showed the fine 

quality of both the audio and 

video signals. 

The recorder measures 24 in. 

11 in. x 15 in., weighs 90 pounds. 

and sells for $10,300, F. O. B. 

Mountain View, Calif., with the-

integral 8 in. television monitor ; 

without the monitor, $9,800. This 

price is significantly lower than 

that of other closed circuit tele-

vision recorders. 

Additionally, the ability to store 

96 minutes of information on a 

tape will be a very significant ad-

vantage in many applications of 

the recorder. 

All tapes recorded on the 

I VR-10 are interchangeable with 

respect to their ability to be played 

back on any other MVR-10. This 

feature is extremely important in 

those cases where there is a very 

definite need to exchange instruc-

tional or training tapes prepared 

by educational institutions or var-

ious groups within the military. 

The recorder uses the helical 

scanning principle with two video 

recording heads which are placed 

180° apart. Each head records 

one field of television informa-

tion so that a complete rotation 

of the scanning assembly makes 

one complete frame. Video fre-

quency response is ---4= 3 di), from 

30 CPS to 3 MC with reference to 

100 xc and down no more than 

6 db at 3.5 Nrc. This frequency 

response plus a signal to noise 

ratio of 40 dh or better RMS noise 

to peak to peak video results in 

picture quality equal or better to 

that seen on most home television 

sets. * * * 
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THIS GRAPH PROVIDES AN EASY METH-

OD of finding the division of current within a net-
work. With knowledge of the total current and the 

resistance value of each section, the value of the 

current in each section can be estimated within 

design tolerances using this nomograph. 

Example 

As illustrated in Fig. 1, a circuit with It equal to 

40, R1 equal to 2, R2 equal to 3, when entered into 
the nomograph as follows: 

R1 is entered on the right line, 

R2 is entered on the next line. 

These values are connected to intersect index "A". 

This value is transferred to index "B" via the guide 
lines. 

Using this point and the value of It entered on 

the left line, the /2 value is intersected at 1.6. Be-
cause the It value of 4 represents 40, this is read as 

16. The value of I, therefore is It — /o = 24. In this 

manner, current can be divided between branches. 

Fig. 2 illustrates a network which reduces to the 

two branches illustrated in Fig. 1. The current in 

this network can be divided in turn by the nomo-

graph in correct distribution as shown. 
To find current distribution in a complex net-

work, the network may be reduced in steps, a 

reduction per branch complex, until the network is 

presented as a simple circuit. Then the current is 

established in each branch of the simple circuit. It is 

then divided in the next more complex network. 

After this, the next. This is continued until the 

full network is identified current-wise. 

This graph provides a simplified method of treat-

ing current in bridgeless networks. The calculations 

are reduced to a few manipulations of a ruler on 

a chart. * * * 

NETWORK 

CURRENT 

NOMOGRAPH 

A simple method for 

finding the division of current 

within a network. 

RI=2'Il= 24 

—WV\Aie— 

It = 40 

R2 =3j2=16 R3 =10, 13=40 

—WV\A•—•—•e\AA*--

Fig. 1: Simple parallel circuit for trying nomograph. 

= 40 

R4 = 4, 14=12 

17=2.66 /8 . 16 

Fig. 2: This network can be reduced to circuit in Fig. 1. 

Fig. 3 ( right): Nomograph can be used to find the cur-
rent within a network such as that shown in Figure 2. 

A REPRINT OF THIS ARTICLE CAN BE OBTAINED 
by writing on company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut Cr 56th Sts., Phila. 39, Pa. 

By ROBERT L. PETERS 
Consultant 

105 W. 75th St. 

New York 23, N. Y. 
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A dynamometer for continuously 

measuring the coefficient of 

friction between a test sample 

and a rotating drum is described. 

Also described are the principles 

of the instrument along with design 

information for related equipment. 

AN INSTRUMENT HAS BEEN DEVELOPED 

which continuously measures the coefficient of fric-

tion between a test sample and a rotating drum. The 

coefficient of friction to be measured was propor-

tional to the tangential force on the sample and the 

drum. This, in turn, was proportional to the torque 

of the drive shaft. This torque was sensed by two 

transducers some distance apart on the shaft. Sig-

nals from these could be compared to show the twist 

in the shaft. With no load on the dynamometer, the 

transducers were placed so that their outputs were 

in phase. Any load which caused twist in the shaft 

altered the phase relationship between them. This 

relationship was detected electronically. 

Equipment Used 

Equipment used was: ( 1) the drive motor, drive 

shaft, and drum; ( 2) the transducers used to sense 

the torque in the drive shaft; ( 3) the instrumentation 

for measuring the phase relationship between the 

signals from the transducers: and (4) the holder for 

the test sample. 

A -hp electric motor was used for motive power. 

It was connected to a specially designed drive shaft 
which supported the drum. 

Measurements 

Drum temperature was measured by a thermo-

couple. The thermocouple was mounted inside a well 

in the rim, with a liquid silicone to provide good 

thermal contact between it and the drum. This 

allowed constant measurement of average drum tem-

perature while a frictional test was being carried out. 

The drive shaft was designed as follows: 

where, 

= shaft diameter, in. 

171-6 ; Y 1' 
d = 

MEASURING 

COEFFICIENT 

OF FRICTION 

T = torque, 

S, = allowable torsional shear stress -= 8,000 psi (for 

steel). 

T was found from an assumed test-sample pres-

sure of 70 psi on a sample with an area of y2  sq. in.. 
an assumed maximum coefficient of friction of 0.45. 

and a drum diameter of 32 in. Under these condi-

tions, T would be 27.3 in. lbs. Then, 

d _ f  16 X 27.3  VP 

8 X102 1 
d = 0.259 in. 

Twist of the shaft was found from: 

E.OJ 

where, 

T = torque, in.-lbs. = 27.3 in.-lbs. 

= polar moment of inertia of shaft, j•4 = 7.07 X 

10-' in.. 

E, -= modulus of rigidity, psi = 12 X 104 psi (for steel). 

L = shaft length, in. = 1 in. 

O = twist of shaft, radians. 

tinder these conditions, 

T = 

0 — 
7.07 X 10-4 X 12 X 101 

0 0.32 X 10-2 radian 

Thus, the twist was 0.32 x 10-2 radian or 0.18°/in. 

of shaft length. For a shaft 10 in. long the maximum 

twist was 1.8°. This occurred when the coefficient of 

friction was 0.45 between sample and drum. A 

27.3 X 1 

By HARVEY H. HUNTER 
Principal Electrical Engineer 

Applied Physics Division 

Battelle Memorial Institute 

505 King Ave. 
Columbus 1, Ohio 
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coefficient of friction of, say, 0.10 twisted the shaft 

0.40°. A phase shift of 0.40° at a speed of 1725 rpm 

equals a time delay ( t) of: 

0.40 X 60 
/ —  360 X 1725 — 38.6 X 10-6 see. 

A phase shift corresponding to this delay was not 

hard to measure, as shown by the experimental re-

sults. Measurements were made of coefficient of 

friction to values less than 0.10. 

The shaft was et in. in diameter and 22 in. in 

length, with a 10-in, portion reduced to the calculated 

diameter of 0.259 in. Twist was measured over the 

10-in, necked-down portion of the shaft. The re-

mainder of the shaft length was used to mount the 

drum, support bearings, and motor coupling. 

A 32 in. dia, was chosen for the drum, with the 

width 14 in. to accommodate the 72-in.-wide sample. 

The drum was mounted on a block of transite to 

thermally insulate it from the shaft. The block was 

the same diameter as the drum. It had a strip of 

abrasive paper cemented to it so that the samples 

could be ground to conform to the curvature of the 

drum before testing. 

Twist Sensing 

Twist of the shaft was sensed by the two trans-

ducers. These were made of 10,000 turns of No. 40 

copper wire wound on a 2-in, length of 72-in.-dia. 

steel rod, tapered at one end. One transducer was 

mounted near each end of the necked-down portion 

of the drive shaft. A steel spur gear with 26 teeth 

was mounted on the shaft at each end of the necked-

Spur gear 

Bearing 

Coupling 

Drum 

Transite insulator 
Bearing 

Spur gear 
0.259- inch -dia. shaft 

0 " 

36" 
rence fronsduce• transducer 

Bearing 

Fig. 1: Mechanical portions of the instrument, including the 
drive meter, drive shaft, and drum assembly are shown. The 
entire device was mounted on a heavy steel base 36 in. long 
to provide a rigid mounting. The transducers are also shown. 

down portion. The transducers were mounted below 

the gears so that their tapered ends were near and 

parallel to the gear teeth. DC through the coils pro-

vided a magnetizing force. The gear altered the 

magnetic field each time a tooth passed the steel rod, 
causing a signal to be produced in the coil. 

The signal was fed to an electronic unit. Here, it 

was amplified, limited to produce rectangular waves, 

and differentiated to produce a series of pulses. 

Pulses from the reference transducer (the one nearer 

the drive motor) then were used to turn a gate "on". 

Pulses from the signal transducer were used to turn 

the gate "off". Thus, current through the gate was 

directly proportional to the amount of phase shift in 

the signals from the transducers, and hence to the 

twist of the drive shaft. Current through this gate 

was connected to a meter and also to a strip-chart 

recorder (Continued on following page) 

Fig. 2: Circuit diagram of the electronic unit. 
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COEFFICIENT of FRICTION (Continued) 

Electronic Unit 

Power for the electronic unit came from a labora-

tory power supply. 

This instrument was calibrated in terms of co-

efficient of friction. 

where, 

Friction force 
m — 

Applied force 

= coefficient of friction between sample and drum. 

Applied force = radial force between sample and 

drum, lbs. 

Friction force = tangential force bet ween sample and 

drum, lbs. 

The friction force may be found from, 

F=MXk 

where, 

F = friction force, lbs. 

M meter reading of electronic unit. 

k= a constant. 

The constant, k, was found by applying a known 

friction force, with a prony brake, and observing the 

meter reading. A series of tests with a range of fric-

tion forces showed that k was constant over the 

range of interest. The coefficient of friction then was 

found directly from, 

Meter reading X constant 
=   

Applied force 

Or, the potentiometer in parallel with the meter could 

be adjusted so that, with the proper scale on the 

meter face, the coefficient of friction could be read 

directly from the meter. 

Operation 
In operation, a test sample was mounted in the 

holder. It was then pressed against the abrasive 

material cemented to the thermal insulator next to 

the drum. This formed the sample to the approxi-

mate contour of the drum. It was then placed in 

contact with the drum. The sample was seated to 

the drum by drawing 400-grit abrasive paper between 

it and the drum, with the abrasive in contact with 

the sample. Finally, the drum was cleaned with 

abrasive to give a clean surface, and the test was run. 

Data were recorded on a strip-chart recorder. 
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Purifying Gallium Arsenide 
for Tunnel Diodes 

Two NEW PREPARATION METHODS permit a signifi-

cant increase in the purity of gallium arsenide. They 

were develqped at International Business Machines 

Corp.'s Thomas J. Watson Research Center, York-

town, N. Y. 

In one method, commercial high-purity gallium 

and arsenic are melted together in a special alumi-

num nitride crucible, and a crystal is pulled from the 

melt. The key to the purity obtained with this method 

is the crucible material, which was developed at the 

Aluminum Company of America's Alcoa Research 

Laboratories. With the quartz crucibles ordinarily 

used, a considerable amount of silicon is liberated 

and incorporated in the gallium arsenide melt. This 

silicon is believed to be the chief electrically active 

impurity in most gallium arsenide. The source of 

silicon contamination is eliminated by using alumi-

num nitride crucibles. 

The other process involves the addition of oxygen 

at carefully controlled pressures to the silica reaction 

tube in which gallium arsenide is made by zone 

melting. The oxygen suppresses the dissociation of 

MO., in the reaction tube, thus reducing the amounts 

of electrically active silicon taken up by the gallium 

arsenide melt. (Continued on page 213) 



CONNECTORS, ENGINEERED FOR SPECIFIC RELIABILITY REQUIREMENTS 

Fi•-» re- Frr 57-

- Fi= Fi= frr Fi 
e"' fir- Fe Fe 
INO ri- Fe' FIT' Fe FIT" re- FFF' Fe re.  

COSI-KON CHARACTERISTICS 

For Communications and Data Processing 
Applications 

Sizes: 19, 29, 39, 48, 58, or 68 contacts. 48 Con-
tacts presently available. Contact factory for avail-

ability of other sizes. 

Contact Density: 25 per sq. in. 

Voltage Rating: 830 VRMS; 1230 VDC 

Current Rating: 4 Amperes 

Maximum Contact Resistance: 0.0065 Ohms 

Low Level Contact Resistance: Current flow at 0.1 
micro- volts. 

‘ 

i. 

NOW! For a Multiplicity of Applications 

SAVE TI M E (50%) 
SAVE SPACE (40%) 

COSI-KON Light Duty Connector 

with 48 contact positions. 

Note crimp-on, snap- in contact. 

NEW 0[1 c] EC) H* 
©OH FiriEgUICDD@ 

with Crimp-On, Snap- In contacts 

SAVE TIME—Wiring time is twice as fast as with 

conventional connectors. COSI-KON Connectors have 
crimp-on, snap-in contacts. Costly, time-consuming 

soldering is eliminated. Contacts can be removed 

easily for rewiring, interchange of contacts, or repair. 

SAVE SPACE—COSI-KON Connectors use 40% 

less space than conventional light duty connectors 
with a comparable number of contact positions. 

Stud- locks and thermoplastic hoods are optional. 

Stud- locks keep mating connectors in place until 
locks are released—prevent accidental disconnect. 

Retaining screw springs hold screws out of the way 

when connectors are not mated. Stud- locks can be 
used with or without hoods. 

New molded plastic hood provides built-in strain 
relief because of unique internal cable clamp design. 

For further information contact your Cinch repre-
sentative or local Cinch-Jones distributor or call 

direct. 
*Patent Pending 

CINCH MANUFACTURING COMPANY 
1026 South Homan Avenu•. Chicago 24, Illinois 

Plants located in Chicago, Illinois; Shelbyville, Indiana; 
City of Industry, California; and St. Louis, Missouri. 

A DIVISION OF UNITED-CARR FASTENER 
CORPORATION, BOSTON, MASSACHUSETTS 

Circle 74 cal Inquiry Card 



The teamwork of Education and Industry 

which creates electronic progress 

will be highlighted at the 

conference to be held Oct.8 — 10 

at Chicago's McCormick Place. 

Over 18,000 engineers and scientists 

and 500 exhibitors are expected to attend. 

making this the biggest NEC ever. 

THE THEME "EDUCATION AND INDUSTRY . . . Partners 

in Electronics Progress" keynotes the 18th Annual 

National Electronics Conference, which will be held 

Oct. 8-10 in Chicago's McCormick Place. Over 18,000 

engineers, scientists and educators are expected to at-

tend. 

Thirty-nine technical sessions and 125 technical 

papers will be presented. Leading university and in-

dustry scientists will cover a broad range of key topics. 

In keeping with the theme, student participation at 

this year's NEC will be greatly enlarged. Many 

technical sessions, demonstrations and workshops will 

be student-oriented. 

Larger Attendance 

An anticipated 20% increase in attendance will 

be paralleled by a 20% increase in exhibits. Over 500 

electronic firms will be exhibitors. 

Sponsors of the NEC are again the IRE, AIEE. 

Illinois Institute of Technology, Northwestern Univer-

sity and the University of Illinois. Ten participating 

sponsors include the ERA, SMPTE and eight other 

colleges and universities. 

The 39 technical sessions, 12 more than last year. 

include five panel discussions. 

Adding emphasis to the theme, ten colleges and uni-

NATIONAL ELECTRONICS 

CONFERENCE HIGHLIGHTS 

EDUCATION- INDUSTRY 

TEAMWORK 

versities will participate in a university program. They 

will make presentations pointing out university-indus-

try cooperation, hold in-depth discussions of scholastic 

research programs, and stage exhibits to include pub-

lications and equipment. 

Other events of the three-day show include the 

NEC Industry Cocktail Party, Oct. 8; the Ladies 

Program; special breakfasts, luncheons and dinners 

for participating groups and organizations; awards 

programs; workshops, meetings and field trips. 

Speakers at the Conference will include: Governor 

Otto Kerner, of Illinois; Henry T. Heald, Ford Foun-

dation President; Patrick E. Haggerty, IRE President; 

W. R. Hewlett, Executive Vice President, Hewlett-

Packard Co.; John Haanstra, President, General Prod-

ucts Div., IBM Corp.; James H. Allen, Reliability 

Manager, ADVENT Program, Aerospace Corp.; V. L. 

Grose, Reliability Director, Litton Systems, Inc.; Dean 

F. Babcock, Stanford Research Inst.; Neal Blake, 

FAA; Harold Johnson, Directorate of Telecommunica-

tions, USAF; and ( tentative) Col. John A. Powers, 

NASA. 

Technical Sessions 

The technical sessions will each be presided over by 

(Continued on page 132) 

McCormick Place, Chicago's new $35 million lakeside exposition center, scene of the 18th National Electronics Conference, Oct. 8-10. 
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ELECTRONIC 
INDUSTRIES MARKETING ASSISTANCE PROGRAM 

YOUR GUIDE Ur . 
GREATER ELECTRONIC 
SALES & PROFITS 

The full story of how ELEC-
TRONIC INDUSTRIES' M-A-P 
(Marketing Assistance Pro-
gram) can help you— is now 
available for viewing in a 14-
minute film presentation. A 
phone call to your nearest " El" 
Representative will bring him 
to your office. 

A Complete Market Research Department at 
Your Disposal: The services of ELECTRONIC 
INDUSTRIES' Research Department are avail-
able to you, together with a corps of over 
250 experienced, strategically located, field 
investigators. They can help you determine: 

• Sales potentials by industry and territory 
• Buying influences • Degree of product rec-
ognition and acceptance • Relative standing 
of competitors • New product applications 
• Buyers job interest and aptitudes . . . and 
virtually any other information essential to 
the eifective marketing of your company's 
products. 

96% of Your Market: The ELECTRONIC 
INDUSTRIES Census—developed and main-
tained at a cost of over $225,000, reports in 
depth on the 6100 electronic plants which 
account for 96% of the total annual purchase 
of electronic products. 

ELECTRONIC INDUSTRIES' unique product 
classification system identifies, with complete 
information, plant by plant, on each industry 
product manufactured. 

Punched on 32,000 IBM Cards: to simplify 
your task of isolating and organizing the pre-
cise marketing data you need, the complete 
findings of the ELECTRONIC INDUSTRIES 
CENSUS have been transferred to punched 
IBM cards. 

What are the Characteristics of Today's Elec-
tronic Engineer? 

• What is his average age? • His average in-
come? • His net worth? • How many children 
does he have? • What is his education? • What 
are his ambitions? • What would prompt him 
to change jobs? 

These and many other important questions 
about the personal and job characteristics 
of the electronic engineer are answered in 
ELECTRONIC INDUSTRIES' Profile of the 
Electronic Engineer—available as a handy 
deck of 2,000 punched IBM cards, or ( in 
summary form) in a printed report. 

JOSEPH DRUCKER 

56th and Chestnut Streets 

Philadelphia 39, Pennsylvania 

SHerwood 8-2000 ( Area Code 215) 

GERALD B. PELISSIER 

(Metropolitan N. Y.) 
100 E. 42nd Street 

New York 17, New York 

OXford 7-3400 ( Area Code 212) 

JOHN PICKERING, JR. 

10 High Street—Rice Bldg. 

Boston. Massachusetts 
Liberty 2-4460 ( Area Code 617) 

AL KAISER 

62 LaSalle Road 
West Hartford, Connecticut 

236-4237 ( Area Code 203) 

ROBERT COBURN 

930 Keith Bldg. 

Cleveland, Ohio 

SUperior 1-2860 ( Area Code 216) 

GEORGE H. FELT 

360 North Michigan Ave. 
Chicago. Illinois 
RAndolph 6-2166 ( Area Code 312) 

MENARD DOSWELL, III 

198 S. Alvarado Street 

Los Angeles. California 
DUnkirk 7-1271 ( Area Code 213) 

BURT UNDERWOOD 

198 S. Alvarado Street 

Los Angeles. California 
DUnkirk 7-1271 ( Area Code 213) 

DON MAY 

1355 Market Street 
San Francisco. California 

861-7107 ( Area Code 415) 

JOHN W. SANGSTON 

1776 Peachtree St., N.W. 

Atlanta 9. Georgia 
875-1255 ( Area Code 404) 

HAROLD E. MOTT 

Meadows Bldg. 

Expressway at Milton 
Dallas. Texas 
EMerson 3-6426 ( Area Code 214) 

MAX HOLSINGER 

67 68 Jermyn Street 
St. James—Fifth Floor 
London, England 

MAX HOLSINGER 

Huttenstrasse 17 
Am Ernst Reuter Plats, 
Dusseldorf. West Germany 

7. is Exclusive with ELECTRONIC INDUSTRIES 
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NATIONAL ELECTRONICS CONFERENCE (Cont.) 

a chairman. Several papers will be presented at each, 

except for the panel discussions. These will consist of 

short addresses by the panelists, followed by question 
and answer periods. 

Some of the topical highlights of the technical ses-

sions are: "Energy Beams as Working Tools," "Time-

ly Aspects of Space Science," "Medical Electronics," 

"Infrared Applications," "Electronics in Hydrospace," 

and "Trends in Aerospace Ground Equipment." 

Scientific panels will discuss: "The Consultant's Role 

in Research and Development," "The Role of R & D 

in Future Profits," "Aeropsace Control Systems," 

"The Role of Universities in Industrial Assistance," 
"Euromart," and "Reliability—Are We Spending Our 

Money Wisely ?" 

A special "Electronic Preview" session has been 

arranged. It consists of 10-minute presentations of 
the latest electronic developments. Topics of discussion 

are so new they could not be included in the regular 
program. 

"Exhibitors New Product and Development Semi-

nars"—a first with NEC—will be held concurrently 

with the technical sessions. These will be in a meeting 

room located in the exhibit hall. There will be no 
charge to NEC visitors. 

Guided tours will be made to the Dresden Power 

Plant and the U. S. Steel installations near Chicago. 

"NEC Proceedings" 

Most of the technical papers presented will be in-

cluded in the "NEC Proceedings." This hard-bound 
volume will be available at a modest price. Engineers 
can thus follow lectures from the text or have copies 

of those they cannot attend. 

Another feature of the NEC is its awards programs. 

Authors, of particularly outstanding papers in previous 
years may receive either the NEC Annual Award or 

the Award of Merit. Checks accompany these awards. 

An award is also presented for a paper on recent 

developments "selected from those of a synoptic or 

tutorial nature." 

The Fellowship Award, valued at $3,000, will be 

presented to enable an exceptional graduate to further 
his educational training. 

Exhibitors who have displayed their products at 

NEC for 15 years will receive plaques at the Ex-
hibitors Meeting. 

The ERA and Electronic Sales Managers Associa-

tion will sponsor a manufacturer-representative work-

shop on Oct. 9 from 8:30 a.m. to Noon at McCormick 

Place. Its subject will be "Forecasting Sales—Setting 

Quotas." Richard Lopata, well-known marketing con-

sultant, will be moderator and introduce the subject 

with a 30-minute presentation. Then each of four 
panelists will give a practical case study. This will 

be followed by discussions by workshop participants 
at individual tables. 

NEC Mission 

Rudolph Napolitan, Conference General Manager, 

said one of the missions of this year's Conference is to 

develop a greater industry awareness of services offered 

by universities and government agencies. He said the 

main role of the Conference, in line with its theme, will 

be to outline the role of technical universities in the 
expansion of electronics. 

The site of this year's Conference, Chicago's new 

McCormick Place, is conveniently located a short dis-

tance from the Loop. The spectacular $35 million 

structure offers the latest in exhibit facilities. 

The Sherman Hotel once again is the official 1962 
Conference hotel. Over 1,100 rooms have been re-

served for NEC visitors. NEC has arranged for free 
shuttle bus service between the Loop area and Mc-

Cormick Place. 

Over 2,000 registrants will be attending the Fall 

General Meeting of the AIEE at a nearby hotel during 
the Conference. By coordination between the NEC and 

AIEE, joint registration procedures have been arranged. 
The exhibit hall at McCormick Place will be open 

from 10 a.m. to 6 p.m. Monday and Wednesday and 

10 a.m. to 7 p.m. on Tuesday. Times of the other 
events will be furnished at registration. 

Conference Officers 

Executive officers of this year's National Electronics 

Conference include: Virgil H. Disney, Chairman, Board 
of Directors; James H. Kogen, President; John S. 

Powers, Vice President; Dr. Edward W. Ernst, Secre-
tary; Dr. James S. Aagaard, Treasurer, and Napolitan, 
General Manager. 

Committee chairmen are: Dr. T. W. Butler, Jr., 

Program; R. R. Foley, Arrangements; Prof. R. J. 

Parent, Awards; Dr. E. Mast, Fellowship Award; 

J. J. Enenbach and R. W. Galvin, Industrial Advisory; 

W. C. Kotteman, International Activities; E. P. Kelly, 

Housing; W. C. Weber, Jr., Party; Dr. L. W. Von 

Tersch, Planning; Prof. M. G. Keeney, Procedures; 

Dr. A. C. Moeller, Proceedings; M. J. Eltgroth, Regis-

tration; Dr. A. C. Todd, Student Activities; and Dr. 
E. H. Schulz, Trust Advisory. 

Participating sponsors besides those already named 

are: Iowa State University, Marquette University, 
Michigan State University, Purdue University, Uni-

versity of Michigan, University of Notre Dame, Uni-
versity of Wisconsin and Wayne State University. 

* * * 
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Logic Modules 

This 64-page catalog entitled "Digital 
Logic" includes explanations of number 
systems, binary logic, and basic logic op-
erations fundamental to an understanding 
of Boolean Algebra. Products groups de-
scribed are the Harman-Kardon encap-
sulated Digital Logic Modules; Flexi-
Cards, a series of standardized circuit 
cards, designed to accept an assortment 
of module types; and Facilogic Modules 
which form the basis for H-K's facilogic 
concept of systems interwiring for bread-
boarding, construction of specialized test 
equipment and training of personnel. In-
cluded are outline drawings, comprehen-
sive specs., photographs, and typical ap-
plications. Write under company letter-
head to Data Systems Div., Harman-
Kardon, Inc., Plainview, L.I., N.Y. 

Circle 161 on Inquiry Card 

Ultrasonic Cleaning 

Kemiko Mfg. Co., 171 Burd St., 
Nyack, N. Y., is offering a bulletin giv-
ing detailed data on procedures and clean-
ing compounds for use in ultrasonic ma-
chines. Included is a listing of acid, al-
kaline and solvent cleaners for use on 
metals, glass, ceramic and plastic ma-
terials. 

Circle 162 on Inquiry Card 

Ionization Detectors 

The operating characteristics (in tab-
ular form) of ionization detectors, elec-
tronics and injection systems available 
for interchangeable use in the Jarrell-
Ash Model 700 Universal Gas Chromato-
graphs are included in a catalog available 
from Jarrell-Ash Co., 26 Farwell St., 
Newtonville 60, Mass. 

Circle 163 on Inquiry Card 

Microwave Components 

NEICO Microwave Co., 19 Jones Rd., 
Waltham 54, Mass., is offering an 8-page 
brochure on their microwave capabilities. 
Information is included on their design/ 
engineering, test and inspection, assembly, 
machine shop, and other departments in-
volved in the production of microwave 
devices. 

Circle 164 on Inquiry Card 

Ranging System 

AERIS (Airborne Electronic Ranging 
Instrumentation System) is a system for 
geodetic surveying and photogrammetry 
through rapid and continuous coordinate 
position determination and trilateration 
from lightweight, portable, automatic 
ground and airborne stations. This 24-
page booklet covers specs., applications 
and also gives data on AERIS's capabili-
ties. Cubic Corp., 5575 Kearny Villa Rd., 
San Diego 11, Calif. 

Circle 165 on Inquiry Card 

UIM iF IL 010M 
for Engineers. 

Communications Systems Wire Forming Machines 

This illustrated 36-page booklet covers 
communications systems and equipment 
available from Friden, Inc., 97 Hum-
boldt St., Rochester 2, N. Y. In addition 
to an introductory discussion of wire 
and tape-to-tape transmission, accuracy 
checking systems, and wire leasing costs, 
the booklet describes communications 
machines such as the Flexowriter, Conn-
putyper, Add-Punch, Teledata, Dual 
Teledata, and Teledata Switching Con-
trol. 

Circle 166 on Inquiry Card 

Semiconductor Catalog 

This 15-page catalog includes basic 
specs. on a line of universal communica-
tions transistors manufactured by the 
PADT ( Post Alloy Diffusion) process. 
Information is also included on a com-
prehensive line of germanium PNP and 
NPN audio ( small and large signal), 
computer, switching (high and low 
speed) and vhf transistors for converter, 
mixer and oscillator uses. Catalog may 
be obtained by writing under Company 
letterhead to Amperex Electronic Corp., 
230 Duffy Ave., Hicksville, L. I., N. Y. 

Circle 167 on Inquiry Card 

Core Solder 
Information, along with a sample, is 

available on "Cen-tri-core® Energized 
Rosin-Filled Solder." Information cov-
ered includes construction ( center solder 
wire, rosin coated prior to extrusion of 
an outer solder sleeve) ; and the various 
core sizes available. Bulletin No. 456 is 
available from Alpha Metals, Inc., 56 
Water St., Jersey City 4, N.J. 

Circle 168 on Inquiry Card 

Rotating Components 

This 20-page condensed catalog covers 
a complete line of size 5 motors, motor 
tachometers, synchros; a size 8 line of 
motors, tachometers, synchros and re-
solvers; a size 11 line including motors, 
synchros, and resolvers; and size 15 and 
18 lines of motors and motor generators. 
Included are servo motor and generator 
winding schematics, color code, standard 
output shafts, direction of rotation and 
generator output voltage. Daystrom, Inc., 
Transicoil Div., Worcester, Pa. 

Circle 169 on Inquiry Card 

Miniature Oscillator 
Tech. data is available on the Minia-

ture GMO Series Sinusoidal High-
Stability Oscillator, which gives better 
than 1% freq. stability at 400cPs over 
a temp. range of from —55° to +95°C. 
Wave form distortion is less than 5%; 
weight less than 1 oz. and volume less 
than 1 Cu. in. General Magnetics Inc., 
135 Bloomfield Ave., Bloomfield, N. J. 

Circle 170 on Inquiry Card 

The V-80 Verti-Slide wire and strip 
forming machine is described in a 6-page 
technical bulletin available from The 
Torrington Mfg. Co., Torrington, Conn. 
Bulletin No. 113 contains comprehensive 
information on the V-80 vertical 4-slide 
which is designed for high-speed pro-
duction with minimal set-up time. Photo-
graphs and specifications are included. 

Circle 171 on Inquiry Cord 

Solid State Inverters 
Bulletin #37-562-3, 6 pages, describes 

ERA's line of Static DC-AC Inverters. 
Information covers non-regulated, semi-
regulated, and sinusoidal output regu-
lated types with power ratings to 500va. 
Design data, performance, characteris-
tics and circuit descriptions are included. 
Electronic Research Associates, Inc., 67 
Factory Place, Cedar Grove, N. J. 

Circle 172 on Inquiry Card 

Compression Connectors 

This 4-page brochure describes Color-
Keyed compression connectors. The bro-
chure catalogs the different sizes of con-
nectors in 5 basic categories: 1-hole and 
2-hole lugs, splices, compression taps, 
and pigtails. Color-Keyed installing tools 
for use with the connectors listed are 
also described. The Thomas & Betts Co., 
Inc., Elizabeth 1, N. J. 

Circle 173 on Inquiry Card 

DC Amplifier 

Applications, circuit description and 
specs. for the Model 121A/A wideband, 
solid-state dc amplifier are included in 
a 4-page data sheet, 2-127 available from 
Cohu Electronics, Inc., Kin Tel Div., 
Box 623, San Diego 12, Calif. 

Circle 174 on Inquiry Card 

Instrument Motors 
Bulletin No. 7-101, 8 pages, describes 

the selection and application of instru-
ment motors. Information included cov-
ers application data forms, speed-torque 
curves for various motor types and tabu-
lated data on performance factors. Holt-
zer-Cabot Corp., 125 Amory St., Boston 
19, Mass. 

Circle 175 on Inquiry Card 

Digital Logic 

This 12-page booklet describes and il-
lustrates a line of digital logic modules. 
Available in 2 series—Series 200 for op-
eration up to 200xc and Series 1000 for 
operation up to 1 mc. Schematics and 
specs. are included. Bulletin C-12 avail-
able from Gulton Industries, Inc., 212 
Durham Ave., Metuchen, N.J. 

Circle 176 on Inquiry Card 
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TRW 
Electronics 

CASE SIZE COMPARISONS 
Capacitance 100 VOLTS 

in MFDS. D L 

.001 .081 x 3/8 

.0015 .088 x 3/a 

.0022 .095 x 3/e 

.0033 . 102 x 3/8 

.0047 .109 x 3/8 

.0068 .121 o 3/8 

.0082 .128 x 3/8 

.01 .135 x 3/8 

.015 .155 x 3/8 

.022 .176 x 3/8 

.033 .215 x 3/8 

.047 .252 x 3/8 

GOO WALL 
INTRODUCES 
MIC11-{tp gh • ). 
WORLD'S SMALLEST FOIL-WOUND CAPACITOR! 

...Mails am • e• The design engineer is no longer 

limited by capacitor size in designing microminiature circuitry! A major capacitor 
breakthrough by Good-All Electric Mfg. Co. has resulted in the MICROLAR 608. 

Ideally suited for missile, space, communications and other high density circuitry, 

the MICROLAR 608 is 75% smaller throughout its fuli range than other miniature 

units meeting MIL-C-25C. It is even smaller than the popular "A"-size tantalum 
units in values up to .0033 microfarads. 

The MICROLAR 608 features extended foil construction and utilizes .00025 Mylar'> 

663UW CP08 dielectric.* The tubular Mylar case with epoxy end fills 
100 VOLTS 100 VOLTS provides electrical characteristics far exceeding most 
D L D L larger units. Special manufacturing techniques give the 

MICROLAR 608 mechanical ruggedness much greater 

than previously available in miniature units. These new 
capacitors easily withstand 4 lbs. axial lead pull. 

Solve your space- limited design problems today with the 

new MICROLAR 608; they are immediately available 

through leading electronic distributors coast-to- coast. 

.156 x 1/2 

.156 x 1/2  

.156 x 1/2 

.156 x 1/2  

.156 x 1/2  

.156 x 1/2  

.156 x 1/2 

.156 x 1/2  

.187 x 1/2 

.203 x 5/8 

.218 x 5/8 

.234 x 3/4  

.175 x 3/4  

.175 x 3/4  

.175 x 3/4 

.175 x 3/4  

.175 x 3/4 

.195 x 3/4  

.235 x 3/4  

.235 x 3/4 

.235 

.312 x 7/8 

.312 x 7/8 

.312 x 7/8 
MICROLAR 608 available in tolerances to 1% 

TANTALUM 'A" Case Size -= .125 X 1:4 • Not metallized ®Du Pent% trademark for polyctiter Olin 

11111111111111111111111111111111111 

SELECT FROM GOOD -ALL'S 

BROAD LINE OF FILM CAPACITORS 

Years of experience in the film-capacitor field has given 

Good-All the capability to produce high-performance 
Mylar units in virtually any package configuration and 
with electrical characteristics meeting the most exacting 

requirements. 

These devices show Good-All's broad capability in 

film capacitors. Call your TRW Electronics/Good-All rep-

resentative today. He has the exact Good-All Mylar 

capacitor to solve your most stringent design problem. 

GOOD-ALL 

GOOD-ALL TYPE 663 
• Instrument quality Mylar tubulars or 

flats 

• Plastic- film, moisture- resisting case 
with epoxy end fills 

• Capable of being produced to MIL-C-
14157 and MIL-C-26244 

• Highly stable capacitance and dissipa-
tion characteristics 

• Extended- foil construction 

al Metallized Mylar types available for 
even greater space saving 

II 

GOOD-ALL TYPE 605 
• Metal enclosed, hermetically sealed 

Mylar-optininin enclosure 

• Flat case allows better use of waste 
space above board for maximum space 
saving 

• Ideal for Navy and marine applications 
to safeguard against extreme moisture 
conditions 

• Meets all Military moisture resistance 
and immersion specifications 

II Epoxy-dipped versions (Type 601) are 
still smaller in size! 

14.22 
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GOOD-ALL TYPES 682-685 

• Metal enclosed, hermetically sealed 
tubular Mylar—optimuni enclosure 

• Long life, high stability in miniature 
size 

• Excellent capacitance stability at full 
load 

• Exceeds all Military environmental 
specifications 

• Available in all MIL-C-25C tubular case 
variations and a variety of lead arrange-
ments 

la Tolerances available to ± 1% 

TRW Electronics 

Good-All Electric Mfg. Co. 
SUBSIDIARIES OF THOMPSON RAMO WOOLDRIDGE INC. 

OGALLALA, NEBRASKA • LAWNDALE, CALIFORNIA 

Circle 17 ad Inquiry Card 



ONE FOR EVERY JOB 
meters to measure dc voltage 

ac voltage 
dc current 
resistance 

One of these Hewlett-Packard meters is 
designed for your measurement job. Each 
offers performance according to specs, 
long life, simple operation, conservatively 
designed circuitry, easy routine mainte-
nance and, above all, value. Each proves 
that your best instrument buy is Hewlett-
Packard. Ask your representative to 
demonstrate them on your bench. 

Data subject to change without notice. Prices f.o.b. factory. 

HEWLETT 
PACKARD 
COMPANY 

4108 
400L 

Today's highest accuracy in commercial 
meters is assured on many of the volt-
meters, with individual calibration of their 
meter scales. Each scale is photographi-

cally created to match its individual meter 
movement. No preprinted or approximate 
scales are used. This accuracy is yours, at 
no increase in cost, on the 400H, 412A, 
413A and 425A. 

1501 Page Mill Road, Palo Alto, California, Area Code 415, DA 6-7000 

Sales and service representatives in all principal areas; Europe, 

Hewlett-Packard S.A., 54-54bis Route des Acacias, Geneva; Canada, 

(Canada) Ltd., 8270 Mayrand Street, Montreal Hewlett-Packard 

411A 

425A 

hp 428A 

" 401,11 

HEWLETT- 'C KARfl 
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h p Model P mary Uses ri tu 
and Feares 

Frequency 
Range 

lt Vo age or 
Current 
Range 

Input Impedance Price 

4000 Wide range ac voltmeter. High sensi- 
tivity, 2% accuracy. 

10 cps to 
4 MC 

0.001 to 300 v fs. 
12 ranges 

10 megohms 
15 pf shunt, high ranges; 
25 pf, low ranges $250.00 

400H Similar to 400D, 1% accuracy on extra- 
large 5" mirror-scale meter. 

10 cps to 
4 MC 

0.001 to 300 y fs. 
12 ranges 

10 megohms 
15 pf shunt, high ranges; 
25 pf, low ranges $325.00 

400L Logarithmic 400H, log voltages, linear 
db scale. Accuracy ± 2% constant 
percentage of reading. 

10 cps to 
4 MC 

0.001 to 300 y fs. 
12 ranges 

10 megohms 
15 pf shunt, high ranges; 
25 pf, low ranges $325.00 

403B Solid state ac voltmeter, ac and re- 
chargeable battery operated, port- 
able. Fast, accurate, hum-free ac 
measurements. 

5 cps to 
2 MC 

0.001 to 300 v fs. 
12 ranges 

2 megohms 40 pf shunt, low 
ranges; 20 pf, mid ranges; 15 
pf, high ranges $310.00 

410B VTVM for audio, rf, VHF measure- 
ments; dc voltages, resistances. High 
input impedance minimizes circuit 
loading. 

DC; ac, 20 
cps to 
700 MC 

DC, 1.0 to 1,000 v 
fs.; ac, 1.0 to 300 v 
fs., 1.0 ohm to 100 
megohms 

DC, 122 megohms; ac, 10 
megohms/ 1.5 pf shunt $245.00 

411A RF voltmeter. Millivolt, db readings, 2 
linear scales. 

500 KC to 
1 GC 

10 my to 10 v fs. 
7 ranges 

Depends on probe tip, fre- 
quency and input voltage; 
typically 200 K ohms at 1 MC 
and 1 volt 

I 

$450.00 

412A Precision VTVM. 1% accuracy; meas- 
ures voltage, current, resistance; no 
zero set needed; 1 ohm to 100 megohm 
center scale for resistance measure, 
60 db dc amplifier. 

DC 1 my to 1,000 y fs. 
1 ma to 1 amp fs. 
0.1 ohm to 
1,000 megohms 

10 to 200 megohms, 
depending on range $400.00 

413A DC null meter, dc voltmeter, 60 db dc 
amplifier. 2% accuracy, floating input, 
1 my end scale sensitivity. 

DC 1 my to 1,000 v fs. 
13 ranges 

10 to 200 megohms, 
depending on range $350.00 

425A Microvolt - ammeter reads µv, µµa; 
measures dc voltages, current as in 
medical, biological, physical, chemi- 
cal work. 100 db amplifier. 

DC 10 µV to 1 v fs. 
11 ranges; 10 µµa to 
3 ma fs. 18 ranges 

1 megohm 
±3% (v) 
1 megohm to 0.33 ohms 
(current) $500.00 

428A Clip-on dc milliammeter, eliminates 
direct connection, no circuit loading. 
Measures dc in presence of ac. 

DC 3 ma to 1 amp fs. 
6 ranges 

Loading of measured circuit 
negligible $500.00 

428B Similar to 428A, wider range, recorder 
output for dc to 400 cps. 

DC on meter, 
dc to 400 
cps on 
recorder 

1 ma to 10 amps fs. 
9 ranges 

Loading of measured circuit 
negligible $600.00 

405CR 

hp 4288 

/„....--...\ 

Automatic 
read", 
ments, 
range, 
printer, 

digital VM. "Touch and 
direct dc voltage measure- 
digital readout. Automatic 

polarity; has 10-line readout for 
system. 

f 400D 

,4 412A HEWLETT- PACKARD 

DC 

h 403B 1' 

0.001 y to 1,000 y 
(accuracy ± 0.2% 
of reading 
-± 1 count) 

b 405CR f 

11 megohms 

413A 

$925.00 

- 

" 
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Bringing the mountain to Mohammed! 
Another Polarad First: On-the-Spot Microwave Calibration... Coast to Coast! 

THE PROBLEM: All instruments re-
quire periodic recalibration. Micro-
wave instruments are no exception 
. . . even the best of them (ours). 

RECALIBRATION takes three 
things: very precise equipment, very 
skilled personnel, and time. 

TIME is the villain. In most micro-
wave facilities, Polarad instruments 
are workhorses, in use every day, 
all day long. Thousands of our spec-
trum analyzers, signal generators, 
receivers, and RI/FI meters have 
been in continuous service for five, 
ten, even fifteen years . . . many 
without a single recalibration! The 
engineers who use these instruments 
simply cannot spare them for the 
two to six weeks required (depend-
ing on paperwork, shipping condi-
tions, and our workload) to return 
them to the factory for recalibration. 

THE ALTERNATIVES are expen-
sive—often prohibitively so. Micro-
wave instrumentation is costly. Most 
budgets will not allow for a "run-
ning spare". Very few facilities can 
justify the secondary standards for 
an in-plant recalibration setup. Even 

then, specialized technician training 
cannot be sensibly "amortized" over 
a dozen or so calibrations a year. 
What to do? 

THE SOLUTION: Bring the Moun-
tain to Mohammed! We have de-
signed the industry's first MOBILE 
MICROWAVE STANDARDS LAB-
ORATORY—an air-conditioned, 
self-powered van, equipped (at a 
cost exceeding $230,000) to perform 
secondary-standard calibration of 
the most sophisticated microwave 
instruments. Every significant pa-
rameter is traceable to NBS. 

THE PLAN: The first mobile labora-
tory will travel over 20,000 miles 
this year, bringing its unique service 
to dozens of electronic centers, at 
a nominal charge far below com-
parable alternatives. Calibration will 
be done on the spot, by appoint-
ment. Certificates will be issued by 
the standards engineer in charge. 
The certificate will furnish all in-
formation necessary to satisfy MIL-
Q-5923 and/or MIL-Q-5898. 

WHY POLARAD? We have a major 
stake in the establishment and main-

tenance of dependable calibration 
standards—a responsibility we are 
more than willing to acknowledge 
and accept. Frankly, we hope that 
this latest of our many pioneering 
services to the industry will under-
score for you our position as a 
"World Leader in Microwave 
Instrumentation". 

RESERVATIONS are necessary— 
the demand is bound to exceed ca-
pacity in the early months. We have 
prepared a portfolio describing the 
laboratory, test procedures, certifi-
cations, and costs. Call your Polarad 
field engineer (see list) for your 
copy, or write to us directly. 

Program portfolios also available at 
WESCON Booth # 761 - 762 

Polarad Electronics Corporation 
World Leader in 

Microwave Instrumentation 

43-20 34th Street 
Long Island City 1, New York 
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Call your local 

sales engineer... 
ARIZONA • CALIFORNIA • NEVADA 

T. Louis Snitzer Company 
Los Angeles, Calif., Phone Webster 8-2074 
La Jolla, Calif., Phone Glencourt 4-2191 
Sunnyvale, Calif., Phone Regent 6-6733 

ARKANSAS • LOUISIANA 

OKLAHOMA • TEXAS • NEW MEXICO 

Industrial Associated Electronics 
Dallas, Texas, Phone Melrose 1-0240 
El Paso, Texas, Phone Prospect 2-2441 

OHIO • WESTERN PA. • MICHIGAN 

Harvey Teplitz 6. Co. 
Dayton, Ohio, Phone Crestview 7-9178 
Cleveland, Ohio, Phone Redwood 1-5676 
Detroit, Michigan, Phone Kenwood 7-9058 

ALABAMA • FLORIDA • GEORGIA 

MISSISSIPPI • N. CAROLINA 
S. CAROLINA • TENNESSEE 

Murphy and Cota 
Atlanta, Ga., Phone Trinity 6-3020 
Winston-Salem, N. C., Phone Park 4-0750 
Orlando, Fla., Phone Garden 4-2167 
Huntsville, Ala., Phone Jefferson 6-9121 

NEW ENGLAND 

George Gregory Associates 
Natick, Mass., Phone Olympic 5-1330 
Cheshire, Conn., Phone Browning 2-5040 

MISSOURI • KANSAS • IOWA • NEBRASKA 

Engineering Services Co. 
Kansas City, Mo., Phone Jefferson 1-7765 
St. Louis, Mo., Phone Parkway 6-2233 
Wichita, Kansas, Phone Murray 3-3751 
Cedar Rapids, Iowa, Phone Empire 5-6183 

METROPOLITAN NEW YORK CITY 

Eastern Instrumentation, Inc. 
Great Neck, Long Island, N. Y., Phone 466-9505 

VIRGINIA • WASHINGTON, D. C. 
WEST VIRGINIA 

Brimberg Associates 
Washington, D. C., Phone District 7-4234 

MARYLAND • SOUTH NEW JERSEY 
EASTERN PENNSYLVANIA 

Eastern Instrumentation, Inc. 
Philadelphia, Pa., Phone Waverly 7-6269 
Baltimore, Md., Phone Ridgeway 4-3676 
Silver Springs, Md., Phone Juniper 9-0100 

ILLINOIS • INDIANA • WISCONSIN 

Loren F. Green á Associates 
Chicago, Illinois, Phone Palisades 5-6824 

NEW YORK STATE 

(Except Metropolitan New York) 

Naco Electronics 
Liverpool, N. Y., Phone Granite 4-7481 
Rochester, N. Y., Phone Greenfield 3-4169 
Utica, N. Y., Phone Redwood 2-3151 

COLORADO • UTAH 

WYOMING • MONTANA 

McLoud á Raymond 
Denver, Colorado, Phone Skyline 6-1580 
Salt Lake City, Utah, Phone Amherst 6-5002 

OREGON • WASHINGTON • IDAHO 

Hawthorne Electronics 
Portland, Oregon, Phone Belmont 4-9375 
Seattle, Washington, Phone Parkway 5-1460 

DOMINION OF CANADA 

Mel Sales Ltd. 
Scarborough, Ont., Phone 755-9235 
Montreal, Quebec, Canada, 
Phone National 7-4313 

Arnprior, Ontario 

AIR LEAKS (Continued) 

a tire leak. Machine bearings emit 

characteristic but inaudible high fre-

quency squeaks long before heat or 

audible sound occur. 

In operation, the fully transistor-

ized Translator pinpoints trouble 

spots by means of its hand-held di-

rection probe and volume control of 

the translated sound signals. Thus, 

ordinary human coordination of 

sight, hearing and hand is all that 

is necessary to survey a complex of 

possible trouble spots for tell-tale 

sounds. Similarly, human experi-

ence with familiar sounds is enough 

to diagnose the likely cause, elimi-

nating the need for special training 

or expensive auxiliary equipment. 

In industrial air pressure system, 

a single in. leak in a common 100 

psi line requires as much electric 

power as 100 50-watt light bulbs 

burning continuously. Such a sys-

tem can be surveyed for minute leaks 

from distances in excess of 100 ft. 

as opposed to existing methods of 

applying soap solutions to the entire 

system. 

Leaks may be located without in-

troducing foreign gases and, in vac-

uum systems, without reversing the 

pressures. 

The Delcon Ultrasonic Trans-
lator inspects operating hydraulic 

systems for leaky valves and restric-

tions by picking up the high fre-

quency sounds of cavitation. 
The unit has proved successful in 

leak detection and location in low 

(5 psi) pressure telephone cable, in-

specting large fabrications for mis-

sile test equipment, helium and hy-

drogen systems, and others. 

Operable for one year on three 

mercury cells, the Ultrasonic Trans-

lator is manufactured by Delcon 

Corp., 943 Industrial Road, Palo 

Alto, Calif. 

UNIQUE DATA CONVERTER 

A machine enabling standard paper 
tape computer code to be converted 
into a field data code used in compil-
ing map information is being tested by 

the U. S. Army Engineers. 
Standard components are tied to-

gether through a special logic control 
matrix designed by IBM Corp. for the 
Army. 

ULTRASONIC CLEANING 

A lkw, 20- KC solid-state generator and 
stainless- steel, 16- gal. magnetostrictive trans-
ducer tank are used to clean printed circuit 
boards at Westinghouse Industrial Electronics 
Div., Baltimore, Md. Fully- assembled boards 
emerge clean and undamaged after 42- sec. 
ultrasonic scrub. Process replaces long- han-
dled brush cleaning, is used for almost all 
printed circuit board types. 

ELECTRO-ACOUSTIC 
SYSTEMS LAB OPENED 

The opening of an Electro-Acoustic 
Systems Laboratory in Avon, Mass., 
has been announced by Hazeltine 
Corp. This laboratory will be devoted 
to engineering and management dis-
ciplines needed for the advancement of 
acoustic and electro-acoustic systems. 
The laboratory will be responsible 

for broadening the company's partici-
pation in the anti-submarine warfare 
(ASW) field. Hazeltine, through this 
laboratory, will contribute to the 
growing R & D of new electro-
acoustic systems used in detection, lo-
calization and destruction of sub-
marines. 

WEATHER BUREAU COMPUTER 

Weather Bureau meteorologists at 
the National Hurricane Research 
Project, Miami, Fla., are using a GE 
225 computer to analyze storm data 
collected by reconnaissance aircraft. 
The project's goal is to build a mathe-
matical model of a hurricane to per-
mit more rapid forecasting. 
The planes fly through live hurri-

canes and record the data on magnetic 
tape. 

ELECTRONIC INDUSTRIES • September 1962 141 



Transistor Brochure 

This 16-page Transistor Interchange-
ability Brochure contains specification 
information on 1,167 JEDEC-registered 
transistor types and the closest GE types 
for interchangeability. Outline drawings, 
construction and general use categories 
for each transistor are also included. 
General Electric Co., Semiconductor 
Products Dept., Bldg. 7, Electronics 
Park, Syracuse, N. Y. 

Circle 315 on Inquiry Card 

Traveling-Wave Tubes 

A brochure explaining the steps in the 
manufacture of traveling-wave tubes is 
available from the Microwave Device 
Div., Syvania Electric Products Inc., 
1100 Main St., Buffalo 9, N. Y. The 14-
page booklet also explains the functions 
of the tubes and their possible future ap-
plications. 

Circle 316 on Inquiry Card 

Pushbutton Switches 

Licon Div., Illinois Tool Works Inc., 
6615 W. Irving Park Rd., Chicago 34, 
Ill., is offering a 4-page brochure on the 
01 Series of miniature lighted push-
button switches. Complete dimensional, 
electrical, and mechanical specs. are 
given for these combination panel in-
dicators/pushbutton switches. Switch 
elements are rated to 10a 30vdc, 250vac. 

Circle 317 on Inquiry Card 

Potting Applicators 

Bulletin No. 102A describes a line of 
Disposable Manual Potting Applicators 
for potting, encapsulating, sealing, etc. 
requiring viscose material. Philip Fish-
man Co., 7 Cameron St., Wellesley 81, 
Mass. 

Circle 318 on Inquiry Card 

Switch Design Handbook 

This switch design handbook and cat-
alog for electronic engineers, 44 pages, 
includes description of the various mate-
rials used in construction of switches 
along with application data. A glossary 
of switch nomenclature and instructions 
for switch circuit design are also in-
cluded. The catalog features a number of 
"desk-top assembly" pages, which allou 
engineers to visually assemble a particu-
lar switch by simply turning pages in the 
catalog section. Over 289 switches are 
included. Detailed electrical and physical 
specs. on 10 basic types of rotary 
switches; lever switches; and 4 types of 
slide switches; printed circuit switches; 
etched circuit switch sections; special 
switches; and switch construction kits 
are also included. Centralab, The Elec-
tronics Div. of Globe-Union Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wisc. 

Circle 319 on Inquiry Cord 

for Engineers. 

Relay Circuits 

"Relay Magic," 40 pages, contains 31 
time-tested circuits. Included are circuits 
for dividing, multiplying, stretching and 
shortening pulses, for counting chains, 
storage, scanning and cycling systems, 
binary addition, decimal-to-binary, and 
binary-to-decimal conversion. In addition 
there are 6 seemingly practical circuits 
that should be avoided. Circular 1012 
available from Automatic Electric Co.. 
subsidiary of General Telephone & Elec-
tronics, 400 N. Wolf Rd., Northlake, Ill. 

Circle 320 on Inquiry Card 

Delay Line Brochure 

This Delay Line Brochure gives a de-
tailed analysis of delay line design con-
siderations, applications, and testing pro-
cedures. Bulletin 101DL entitled, " Sel-
ecting the Correct Delay Line" is avail-
able from Shallcross Mfg. Co., Selma. 
N. C. 

Circle 321 on Inquiry Card 

Gas Laser 

This pamphlet outlines the mechanics 
and advantages of Sylvania's GL-6211 
Continuous Gas Laser. Information in-
cludes descriptions of the units contained 
in the laser and photographs of simple 
electromagnetic standing wave mode pat-
terns. Sylvania Electric Products Inc. 
1100 Main St., Buffalo 9, N.Y. 

Circle 322 on Inquiry Cord 

Xenon Flash Lamps 

Xenon Flash Lamps which have quartz 
to metal seals and are constructed of 
ultra-pure, clear fused quartz for max. 
lamp life, are available in 5 basic con-
figurations: straight, helical, "U" shaped, 
cylindrical and "T" shaped. They are for 
use in photography, photo instrumenta-
tion, high power illumination for aerial 
photography and laser pumping. PEK 
Labs Inc.. 5024 Transport St., Palo Alto. 
Calif. 

Circle 323 on Inquiry Card 

Accelerometer Primer 

Two booklets describing linear and 
angular accelerometers, their principles 
of operation, construction applications 
and techniques for measuring acceler-
ometer accuracy, are available from Dy-
namic Measurements Co., 104 Terwood 
Rd., Willow Grove, Pa. "An Accelero-
meter Primer" explains the theory of 
damped spring-mass accelerometers, the 
importance of natural freq. and critical 
damping and the use of variable differ-
ential type pick-offs. "Accelerometer Cal-
ibration" describes the measurement of 
applied acceleration ( Part 1) and the 
measurement of accelerometer output 
(Part 2). 

Circle 324 on Inquiry Cord 

Insulating Materials 

"Irvington" and "Fibremat" brand 
flexible insulating materials that have 
been tested for compatibility with epoxy 
resins are described in a brochure avail-
able from the Irvington Div. of Minne-
sota Mining and Mfg. Co., Dept. W2-
236, 900 Bush Ave., St. Paul 1, Minn. 

Circle 325 on Inquiry Card 

Audio Transformers 

Bulletin 40AN lists full specs. for 46 
ultraminiature "J-TRAN" audio trans-
formers for output, interstage, isolation, 
chopper, input, driver, and match-to-line 
applications. This 4-page bulletin is 
available from the Polyphase Instrument 
Co.. E. 4th St., Bridgeport, Pa. 

Circle 326 on Inquiry Cord 

Wire Reference 

A pocket-size, quick reference table, 
giving specs on different gauge standard 
annealed copper wire is available from 
Hudson Wire Co., Ossining Div., Ossin-
ing, N.Y. The table includes standard 
AWG sizes; diameter per gauge ( inches 
and mils) ; cross section measurement per 
gauge ( circular mils and sq. in.) ; íll 
1000 ft.; lbs./1000 ft.; and ft./lb. 

Circle 327 on Inquiry Cord 

MM Wave Radar 

OKI "Radar Image of Balanced Beau-
ty—( High Resolution Power of Radar), 
is available from Butler Roberts Asso-
ciates Inc., subsidiary of OKI Electronics 
of America Inc., 202 E. 44th St., New 
York, N.Y. Information is included on 
2 millimeter wave radars, Model CPSH-
2A and CPSH-2B. The 2B is in the 8.6 
mm band, and the 2A is in the 9.2 mm 
band. Both models have a peak power 
output of 35kw. These high definition 
radars are for airport surface detection 
equipment, harbor radar, marshalling 
yard control, and precision survey radar. 

Circle 328 on Inquiry Card 

Epoxy Cement 

Plastic Associates, div. of Laguna Sci-
entific Industries, P.O. Box 36, Laguna 
Beach, Calif., is offering a comprehensive 
catalog covering their complete line of 
ready-to-use single-component and 2-
component epoxy cements and protective 
coatings. 

Circle 329 on Inquiry Cord 

Tape Length Chart 

The May 1962 issue of "0M NI-DATA 
DIGEST," contains a chart for determin-
ing the length of paper tape on a given 
reel at any given times. Onmitronics, 
Inc., subsidiary of Borg-Warner Corp., 
511 N. Broad St., Philadelphia 23, Pa. 

Circle 330 on Inquiry Card 
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For Technical Data and prices, contact: 

SILICON TRANSISTOR CORPORATION 
CARLE PLACE, LONG ISLAND, NEW YORK Pioneer 2-4100 

Sixteen Different PNP Types: 
11/16" hex ... 85 watts... STC5550 through STC5555 
Square package ... 85 watts ... 2P389, 2P389A, 2P424, 2P424A 
TO-3... 75 watts ... STC5080 through STC5085 
Characteristics: hr E 10 to 30 (' 2 amps... RCE (sat) 0.5 ohms 
r, 2 amps ... VC E 80 volts... lc max 5 amps 
NPN Complements: 
11/16" hex 85 watts... STC 1550 through STC 1555 
Square package 85 watts ... 2N389, 2N389A, 2N424, 2N424A 
TO-3 75 watts ... STC 1080 through STC 1085 
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Semiconductor Guide 
This 12-page, 2-color, product guide 

gives the latest data on RCA's full line 
of silicon and germanium transistors, sili-
con rectifiers, special computer diodes, 
tunnels diodes and varactors diodes. A 
handy "by-aplication" classification guide 
simplifies the process of locating the right 
transistor for any type of service. Photo-
graphs included. RCA Semiconductor and 
Materials Div., Commercial Engineering, 
Somerville, N. J. 

Circle 331 on Inquiry Card 

Heat Dissipators 
This 8-page, short form catalog lists 

components for cooling and holding of 
electron tubes and semiconductor devices. 
The catalog contains part numbers, de-
scription and photographs for over 200 
standard heat-dissipating electron tube 
shields and accessories and over 90 heat 
dissipators for transistor and diode ther-
mal control. IERC Div., International 
Electronic Research Corp., 135 W. Mag-
nolia Blvd., Burbank, Calif. 

Circle 332 on Inquiry Card 

Photomultiplier Catalog 
A catalog listing over 35 photomulti-

plier tubes with typical performance 
curves and condensed applications data 
contains electrical and physical specs. for 
tubes from 1% to 12 in. in diameter. 
Photographs and table of comprehensive 
specifications are included. Photomulti-
plier Tube Catalog T-1 available from 
Electron Tube Div., EMI/US, 1750 N. 
Vine St., Los Angeles 28, Calif. 

Circle 334 on Inquiry Card 

4- Layer Switching Device 
This tech, bulletin describes the Type 

2N2260 Dynaquad, an alloy junction 
pnpn device that can be turned on and off 
at its gate in the order of 0.1psec. The 
solid-state switch is ideal for computer 
and control circuits. Included are elec-
trical and physical specs., 10 typical char-
acteristic curves, operating features, and 
schematics, and circuits used to measure 
the charge control parameters. Tung-Sol 
Electric Inc., 1 Summer Ave., Newark 
4, N.J. 

Circle 335 on Inquiry Card 

Capacitance Calculator 
The estimating of capacitance require-

ments for electronic cables of different 
types is simplified by a nomogram print-
ed on laminated acetate to make a useful 
and easy-to-use calculator. The calcula-
tor gives an estimate of capactance for 
a given size and type of cable or of the 
conductor size and/or insulation wall 
thickness necessary to meet a capacitance 
requirement. Publication No. WC-3131-F 
available from the General Electric Co.'s 
Chemical and Metallurgical Div., Bridge-
port 2, Conn. 

Circle 336 on Inquiry Card 

for Engineers. 

Clean Room Bibliography 
Controlled Environment, Inc., 915 

Great Plain Ave., Needham 92, Mass., is 
offering a 20-page bibliography on 
"Clean Rooms and Contamination Con-
trol," and "Sampling and Monitoring Air 
in Clean Rooms." The publication con-
tains detailed references on all known 
reports, specs., articles, speeches, and 
books on the subjects. 

Circle 337 on Inquiry Card 

Beryllium Oxide 
Beryllium Oxide for semiconductor 

bases and heat sinks are described in a 
4-page folder available from The Brush 
Beryllium Co., 5209 Euclid Ave., Cleve-
land 3, Ohio. Physical, mechanical and 
electrical properties of beryllia parts and 
diagrams and dimensions of beryllium 
oxide standard semiconductor bases and 
heat sinks are included. 

Circle 338 on Inquiry Card 

Tube Reliability 
"Industrial and Military Tube Reli-

ability Data Report," a 22-page report, 
defines failures, describes methods of de-
termining failure rates and summarizes 
the results of tubes' intermittent life test-
ing as specified in Mil-E-1D. Raytheon 
Co., Industrial Components Div., 55 
Chapel St., Newton 58, Mass. 

Circle 339 on Inquiry Card 

Fuel Cell Electrodes 
A paper entitled, "Radioisotope-Acti-

vated Fuel-Cell Electrodes" describes the 
development and use of a different con-
cept in fuel cell electrode design. The 
Yardney fuel cell concept described in 
this paper involves the use of oxygen 
electrodes made of sintered porous silver 
and treated with radioactive isotopes. The 
paper is available from Yardney Electric 
Corp., 40-50 Leonard St., New York 13, 
N.Y. 

Circle 340 on Inquiry Card 

Indicator Lights 
The M issilite 400 Series Indicator 

Lights were developed for missile and 
ground support applications. They feature 
simplicity and ease of assembly and each 
complete unit may be combined with 
others to form a complete indicator area 
within the panel configuration. Missilite 
400 Series Technical Bulletin is avail-
able from Marco Industries Co., 207 S 
Helena St., Anaheim, Calif. 

Circle 341 on Inquiry Card 

Germanium Hall Crystal 
Tech, data is available on Germanium 

Hall Crystal intended for multiplier and 
magnetic field measurement applications. 
Kearfott Div., General Precision, Inc., 
Little Falls, N. J. 

Circle 342 on Inquiry Card 

Environmental Tape 
A non-gassing, pressure-sensitive tape 

that prevents corrosion and pitting in 
electronic components is described in 
tech, data available from Mystik Adhe-
sive Products, Inc., Industrial Div., 2635 
N. Kildare Ave., Chicago 39, Ill. Mystik 
PD-496 has a 3-mil teflon backing and 
a thermosetting rubber-based adhesive. It 
is designed especially for insulating the 
coil winding of Class "F" hermetically-
sealed components. 

Circle 343 on Inquiry Card 

Powered Switches 
Condensed Bulletin A-262, 11 pages, 3 

colors lists physical and performance de-
tails on rotary solenoids, powered step-
ping switches, circuit selectors, servo-step 
motors and rectifiers. Stock model illus-
trations include 186 rotary solenoids, 13 
solenoid powered (multiple deck) circuit 
selectors, and a line of miniature, bi-di-
rectional and uni-directional, precision 
servo-step devices. Also included are sili-
con rectifiers with built-in surge protec-
tion; hermetically sealed switches; tran-
sient controls; and pneumatic rotary 
actuators. Ledex Inc., 123 Webster St., 
Dayton 2, Ohio. 

Circle 344 on Inquiry Card 

Tantalum Capacitors 
The micro-miniature line of solid tanta-

lum capacitors described in GLP elec-
tronics Bulletin MM-20 are designed for 
use in military and commercial applica-
tions. Information includes performance 
characteristics, dimensions, rating, con-
struction, plus definitions of terms. GLP 
Electronics, Inc., Dept. MM, 350 River-
side Ave., Bristol, Conn. 

Circle 345 on Inquiry Card 

Antenna Positioner Data 
A complete data file describing Scien-

tific-Atlanta antenna positioners plus a 
discussion of the terms used to specify 
and describe them is offered. Information 
includes detailed discussion of azimuth-
over - elevation, elevation - over - azimuth, 
and azimuth-over-elevation-over-azimuth 
multi-axis positioners; polarization posi-
tioners; medium and heavy duty azimuth 
positioners; and elevation positioners. 
This 18-page data file is available from 
Scientific-Atlanta, Inc., 2162 Piedmont 
Rd., N.E., Atlanta 9, Ga. 

Circle 346 on Inquiry Card 

Thermocouple Wire 
Metallic armored, thermoplastic, and 

fibrous thermocouple wires are describ-
ed in a 10-page illustrated catalog en-
titled, "Thermocouple Wire." Informa-
tion in this brochure Section 32-1, cov-
ers calibrations, gages, insulations, con-
struction and applications for all types 
produced. Thermo Electric Co., Inc., 
Saddle Brook, N. J. 

Circle 347 on Inquiry Cord 
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SANGAMO BRINGS YOU 

weenie 
THAT SET NEW STANDARDS OF RELIABILITY! 

Here's a "twist-tab" electrolytic capacitor designed specifically for the 

rigorous requirements of instrument manufacturers. Check this list of 

advantages over conventional "twist-tab" electrolytics. 

LONGER OPERATING LIFE LOWER ESR 
(at 85°C) 

LONGER SHELF LIFE 

LOWER LEAKAGE 

LOWER POWER FACTOR 

BETTER TEMPERATURE 
CHARACTERISTICS 

BETTER HIGH FRECIJENCY 
CHARACTERISTICS 

BETTER END SEAL 

The new blue-cased Sangamo Type 505 capacitor has everything the 

instrument manufacturer needs in a dry electrolytic and ... no other 

capacitor can match this performance. 

Write today for engineering test data ... convincing proof that the 

new blue Sangamo Type 505 does establish 

new standards of quality and reliability. 

In electronic instruments of tomorrow look 

for the Blue 505—symbol of quality. 

ELECTRONIC COMPONENTS 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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YCi R SERVO 
PROBLEMS 

SPEOFY S NG M 
For special preci sn servo motors to meet sür most 

exacting requirements— order from Sangamo. Sizes 

range from 5 to 25 with most designs available in either 

60 or 400 cps. 

For more than 20 years Sangamo has been manufacturing 

quality AC servo motors, induction generators, drag cup 

motors, synchros, PM generators, synchronous motors, and 

motor generators. Most of these types are available from 

stock and we are prepared to modify our designs to your 

system where necessary. If this is not possible, our engineers 

will design to meet your specifications. 

You can solve your servo motor problems by discussing 

your requirements with a Sangamo Precision Motor Sales 

Engineer. Please write for further information on Sangamo's 

complete line. 

ECIS1ON MOTORS 

SANGAMO EL 
P - INGFIELD, ILLINO 

IC COMPANY 

111111111111 
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GEARED 

MOTORS 
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Microwave Catalog 
Catalog 614, Supplement A, 8 pages, 2 

colors, describes microwave signal gen-
erators, broadband crystal mixers, micro-

. wave preselectors and a tuning unit. In-
formation includes models numbers, 
ranges, application data, performance 
characteristics, and operation features. 
Empire Devices, Inc., Amsterdam, N.Y. 

Circle 389 on Inquiry Card 

Test Equipment 
A new in-circuit transistor tester, 

power measurement equipment, power 
sources, and wave analyzers are de-
scribed in a quick reference catalog 
available from Sierra Electronics Div., 
Philco Corp., 3885 Bohannon Drive, 
Menlo Park, Calif. Brief descriptions and 
tech. references are included. 

Circle 390 on Inquiry Card 

C-Band Phase Shifter 
Tech, data is available on a miniature 

electrically variable C-Band phase shifter, 
The Bendix TFP-1. The TFP-1 provides 
at least 0-90° of phase shift in the C-band 
region. The self-jigging construction of 
the unit insures minimum weight, rug-
gedness and stable operation. Engineer-
ing Data Release, Issue No. 39, File 
G-20, is available from The Bendix 
Corp., Red Bank Div., Eatontown, N. J. 

Circle 391 on Inquiry Card 

Solid-State Voltmeters 
"Components for Test Consoles" 28 

pages, 2 colors, gives full details on 
Theta Instrument's new dials, solid-state 
voltmeters, servos, phase shifters and 
decimal encoders for panel mounting. The 
theory of operation as well as the applica-
tion of each instrument is discussed in 
detail, with illustrations and full specs. 
Theta Instrument Corp., 520 Victor St., 
Saddle Brook, N. J. 

Circle 392 on Inquiry Card 

PC Board Etching 
Bulletin No. 119, 7 pages, contains in-

• formation useful in setting up a con-
tinuous etching process for printed cir-
cuit boards. Advantages of the system 
are: constant etching time; adaptability 

4 of persulfate etching into automated pro-
duction lines; and savings in down time 
and labor. Inorganic Chemicals Div., 
FMC Corp., 161 E. 42nd St., New York 
17, N. Y. 

Circle 393 on Inquiry Card 

Boron Nitride 
Information including electrical, chem-

ical and other technical data together 
with suggested applications on Boron 
Nitride is included in a brochure avail-
able from The Carborundum Co., Elec-
tronics Div., Latrobe, Pa. 

Circle 394 on Inquiry Card 

umnehr 0) 
for Engineers. 

Insulation Testing 
Latest techniques and equipment for 

testing electrical insulation of compo-
nents, cables, assemblies and complete 
systems as well as for testing samples of 
insulating material are described in Man-
ual S-74 available from Associated Re-
search, Inc., 3777 W. Belmont Ave., Chi-
cago 18, Ill. Information is included on 
equipment for testing insulating oils, 
solids, sheets, tubes, tapes, liquids and 
films in accord with ASTM and Federal 
specs. 

Circle 395 on Inquiry Card 

Terminal Blocks 
This 21-page catalog contains compre-

hensive information on terminal blocks, 
terminals strips, special connectors and 
accessories. Information is included on a 
group of basic blocks which are avail-
able for use with wire sizes ranging 
from AWG 21 to AWG 2. All may be 
grouped together on a single mounting 
channel to provide custom-tailored and 
labelled terminal blocks of any desired 
length or capacity. Photographs, selec-
tion charts, descriptions, and outline 
drawings are included. The Rowan Con-
troller Co., 26 Bridge Ave., Red Bank, 
N. J. 

Circle 396 on Inquiry Card 

Terminals and Connectors 
Waldom Electronics, Inc., 4625 W. 

53rd St., Chicago 32, III., is offering their 
32-page catalog of parts for industry. 
Featured are over 1,700 items of solder-
less terminals and connectors. Also in-
cluded are a complete selection of 
electronic hardware, instrument and 
equipment knobs and dials, standard and 
printed circuit tube sockets, jack covers, 
and planetary drives. 

Circle 397 on Inquiry Card 

Connectors 
The Sure-Lok line of electronic con-

nectors covering computer and instru-
ment applications features flexibility and 
easy wiring changes. Information is avail-
able from National Connector Corp., 
Science Industry Center, Minneapolis 27, 
Minn. 

Circle 398 on Inquiry Card 

Water Deionization 
A 6-page gatefold reprint of a deioni-

zation process flowsheet and applications 
article is available from Penfield Mfg. 
Co., 46 Britannia St., Meriden, Conn. 

Circle 399 on Inquiry Card 

Bridge Rectifier 
Tech data is available on a miniature 

silicon solid state—full wave 2a bridge 
rectifier. Max. input volts RMS and max. 
output amps dc at 25°C and 100°C are 
given on 6 types. Diodes, Inc., 7303 
Canoga Ave., Canaga Park, Calif. 

Circle 400 on Inquiry Card 

Modular Core Memories 
Series of coincident current core 

memories using silicon semiconductors, 
wide temp. Isodrive cores, and load shar-
ing switches to give highly reliable 
memories operating from —30° to 
+80°C without special heating or cur-
rent compensating circuits is described 
in tech, data available from Electronic 
Memories, Inc., 9430 Bellanca Ave., Los 
Angeles 45, Calif. 

Circle 401 on Inquiry Card 

Plastic Design Data 
"Plastic Design Data for Engineers," 

16 pages, is a design supplement to its 
general engineering handbook. It in-
cludes characteristics and values for 
Spaulding's glass base grades, fire re-
sistant grades, copper clad, epoxy papers, 
glass filament wound, fibre boards, and 
certain special grades, as well as data on 
Spaulding's value analysis service. Spaul-
ding Fibre Co., Inc., 310 Wheeler St., 
Tonawanda, N.Y. 

Circle 402 on Inquiry Card 

Digital Logic Modules 
This 16-page condensed catalog gives 

specs. and prices on more than 300 fully-
transistorized printed-circuit modules and 
a full line of card-mounting equipment, 
all designed for digital systems. The line 
includes flip-flops, counters, amplifiers, 
NOR logic, multivibrators, AND & OR 
gates, power regulators and supplies, and 
dual shift registers. Condensed Catalog 
D is available from Ransom Research, 
Div. of Wyle Laboratories, 374 W. 8th 
St., San Pedro, Calif. 

Circle 403 on Inquiry Card 

Spectrometer System 
A 24-page catalog on the V-4502 EPR 

Spectrometer System is available from 
Varian Associates, 611 Hansen Way, 
Palo Alto, Calif. Beginning with an ex-
planation of the theory behind Electron 
Paramagnetic Resonance (EPR), the 
catalog gives detailed descriptions of the 
7 different EPR systems in the V-4502 
family. Complete specs. are given on 
each component and accessory, including 
power supplies, sweep amplifier units, 
field modulation and control units, mag-
net systems, graphic recorders, and 
multi-purpose cavity. 

Circle 404 on Inquiry Card 

Precision Measurement 
This 8-page ESI catalog describes a 

line of precision measurement instruments 
and components and includes illustra-
tions and short-form specs. on bridges 
and accessories, standards, decade resis-
tors and capacitors, decade voltage di-
viders, custom networks and the ESIAC 
algebriac computer. ESI-Electro Scien-
tific Industries, 7524 S. W. Macadam 
Ave., Portland 19, Ore. 

Circle 405 on Inquiry Card 
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TI PS (Technical Information and Product Service) 

5 VALUE-ANALYZED DEVELOPMENTS 
41 on Inquiry Card Circle 42 on Inquiry Card 

Now from G. E....new dry reed switch has 

life expectancy of 100,000,000 cycles 

fo answer the steadily increasing demand, the G-E Receiving Tube 

Department announces the 2DR15, G.E.'s first entry into the dry reed 

switch field. The 2DR15, in addition to being the first of the proposed 

line of G-E dry reed switches, offers such value-analyzed benefits as: 

Long Life—Simplified design and construction, plus external mag-

netic actuation, result in a life expectancy of at least 100,000,000 

cycles, when operated within ratings. 

Trouble-Free Operation—Contact contamination is eliminated by 

hermetically sealing the reeds in an atmosphere of inert gas. High-

purity gold is used as the contact material. 

Versatility— The 2DR15 can carry loads ranging from 15 volt-

amperes down to microamperes. Ideal for transistor-drive applica-

tions. Mounts in any position. 

Low Cost—The 2DR15 is priced lower than most other relays or 

switching devices. 

Existing applications for dry reed switches presently include: liquid-level 

controls, weight-measuring devices, temperature limiters, pressure con-

trols, RPM counters, coin-operated devices, multiple relays, protective 

devices, etc. General Electric's Technical Information and Product 

Service (TIPS) group is ready to help you with present or potential 

applications involving the use of dry reed switches. Contact your nearest 

G-E sales office or write to TIPS, General Electric Company, Owensboro, 

Kentucky, for complete information. 

"Increasing use of nuclear energy in 
propulsion systems and weapons, 
as well as the exposure of space 
systems to Van Allen and cosmic 
radiation, is causing growing 
interest in the effects of nuclear 
radiation on complex electronic 
systems. One of the more signifi-
cant phenomena that occur under 
high-level nuclear radiation is the 
transient effect, leading to circuit 
malfunction as opposed to perma-
nent damage ... shields or protec-
tive covers that surround typical 
electronic systems are almost com-
pletely transparent to these radia-
tions." ( ELECTRONICS, 
2/10/61, Page 62) 

G. E. offers 
three answers to nuclear 

radiation problems 
Depending on the degree of minia-
turization necessary, and on the type 
of nuclear tolerance desired, G.E. 
offers three answers to radiation 
problems: G-E 5-Star tubas, ceramic 
tubes, and TIMM circuits. 

Five-Star tubes can tolerate an inte-
grated gamma ray dosage of 109 
roentgens, or more, and a 1019 inte-
grated fast neutron flux (NVT) 
without detectable damage. Micro-
miniature ceramic tubes exhibit 
steady-state tolerance to more than 
1011 roentgens and 1019 NVT. TIMM 
circuits will tolerate more than 109 
roentgens and 1019 NVT. 

TIMM circuits also offer the highest 
expected tolerance to pulse radiation 
of any microminiature circuitry con-
cept known today. Tests indicate 
that radiation pulses of 109 roentgens 
per second will have little, if any, 
effect on TIMM circuits. 

Send for free Radiation Data folder. 

j. 
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FROM G-E RECEIVING TUBE RESEARCH 
Circle 43 on Inquiry Card Circle 44 on Inquiry Card Circle 45 on Inquiry Card 

TIMM high-temperature, 
microminiature circuit 
elements now available 

TIMM (Thermionic Integrated 
Micro Module) circuits represent the 
only known high-temperature (580°C.), 
radiation-resistant microminiature sys-
tem available today. Ceramic and ti-
tanium components tolerate 10,000 
times the steady-state radiation of 
circuits employing solid-state devices. 
TIMM component densities of as 
high as 250,000 parts per cubic foot 
are possible. 

Individual components are now avail-
able for breadboard experimentation, 
characteristics evaluation, and over-
all familiarization with TIMM micro-
miniaturization techniques. 

Resistors-1,000 ohms to 100,000 ohms 
rated at 1/2  watt (at 580°C.) 
Capacitors-20 pf to 200 pf units to 300 
vdc (at 580°C.) 

Diodes 
50 volts max. p.i.v. 
2mA DC plate current... .(at 580°C.) 
2.3 y self- bias 

Triodes—As a switch (at 580°C.) 
off: Eb= 10v, ER=0v, lb= 100 ua max. 
on: Eb = 7.5,, E.= +2.5,„ lb = 2.0 mA, 

4=200 ua 
To help you value-analyzeTIMMeircuit 
elements at high temperatures, 
General Electric has prepared a 
TIMM accessory kit consisting of: 

One mounted 1 x 8°-long 
oven, two circuit mounting boards, 
quartz insulating sleeves, four cir-
cuit spacers, connecting wire and 
ribbon, asbestos tape, thermo-
couple (Cr-Al), end plugs, thermal 
insulating sheet. 

Write for price and availability in-
formation today. 

ELECTRONIC INDUSTRIES • September 

New 
8068 beam pentode 

offers greater 
voltage- regulating capacity 
G.E.'s new 8068 beam pentode can 
handle more power and voltage than 
any other previously available tube 
of its size. Designed for high-voltage 
series regulator use in both fixed and 
variable power supplies, the 8068 has 
a maximum plate-voltage rating of 
3500 volts with a maximum plate 
dissipation of 35 watts. 

Unique construction features of the 
8068 include the use of lead glass to 
decrease electrolysis and envelope 
bombardment, the causes of early 
failure in high-voltage glass tubes; 
and high-temperature thermosetting 
compound used in the 8068 base. 

New "C"-band ceramic 
triode can reduce equipment 

size, weight and cost 
G.E.'s newest metal-and-ceramic tri-
ode, the Z-2866, is intended, prima-
rily, for use as a plate-pulsed oscil-
lator, or amplifier, at frequencies up 
to 6,000 megacycles. Ideally suited 
for applications in radar beacons, 
navigation equipment, or microwave 
systems, the microminiature Z-2866 
can replace klystrons, magnetrons 
and traveling wave tubes, thus pro-
viding a considerable savings in over-
all size and weight. 

The Z-2866 is not only smaller than 
most of these devices but substan-
tially lower priced. Complicated power 
supplies are unnecessary with the 
Z-2866 and frequency-shift problems 
are practically eliminated. Maximum 
ratings include: 1200 volts peak plate 
voltage, 1 watt plate dissipation, and 
600 ma video peak plate current. 
Peak power output at "C"band is in 
excess of 50 watts. 

Progress /s Our Most imporlant 73ochicf 

GENERAL ELECTRIC 

Please send me more value-analysis 

information about: 

D G-E Dry Reed Switches 

D G.E.'s Answers to Radiation Problems 

EJ TIMM Circuit Elements 

D 8066 Beam Pentode 

D Z-2866 "C"- Band Ceramic Triode 

1962 

G-E Receiving Tube Department 
Technical Information and Product Service 

(TIPS) 
Box 1757-0, Owensboro, Kenkocky 

Name  

Title  

Company  

Address  

City Zone State 
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SEMICONDUCTOR 

DIVISION OF 
SPERRY RAND CORPORATION 
NORWALK, CONNECTICUT 

Circle 83 on Inquiry Card 

SMALL SIGNAL NPN SILICON PLANAR TRANSISTORS 
IN TO-18 AND TO-46 CASE STYLES 

• HIGH fT: TYPICAL 100 Mc @ 5 mA 
THESE DEVICES FEATURE: • LOW LEAKAGE: TYPICAL 1.0nA 

• LOW CAPACITANCE: TYPICAL 4 pfd 5V 

IN TO-46 
CASE 

IN TO-18 
CASE APPLICATIONS 

2N2459 2N2463 For high frequency, high voltage 
2N2460 2N2464 linear amplifier, oscillator and non-
2N2461 2N2465 saturating switching circuits. TYPI-
2N2462 2N2466 CAL f, of 150 Mc, four restricted 

beta ranges and two point control of 
h parameters. 

2N2515 31N2 ( Improved 2N735) For linear amplifier, oscillator and 
2N2516 32N2 ( Improved 2N736A) non-saturating switching circuits. 

2N2518 34N2 ( Improved 2N739) For high voltage linear amplifiers and 
2N2519 35N2 (Improved 2N740) oscillators with typical Class A opera-

tion to 10 Mc. BVcEo: TYPICAL 90V 
@ 10 mA. 

2N2520 38N2 (Improved 2N758A) For linear amplifier, oscillator and 
2N2521 39N2 ( Improved 2N759A) non-saturating switching circuits. 
2N2522 40N2 ( Improved 2N760A) Four point control of ibe parameters. 

2N2523 41N2 (Improved 2N929) For low-level, low-noise amplifier ap-
2N2524 42N2 ( Improved 2N930) plications. hFE: 50-80 (a), 1µA; NF: 

2 db @ 10A. 

Write for complete technical specifications. 

L. 

SEMICONDUCTOR INTEGRATED NETWORKS ( SEM I - NETS*) 
ALLOY SILICON TRANSISTORS AND DIODES 
SALES OFFICES: CHICAGO, ILLINOIS; LOS ANGELES, CALIFORNIA; OAKLAND. NEW JERSEY; 

MEDFORD, MASSACHUSETTS; SYKESVILLE, MARYLAND; BETHPAGE, L. I., NEW YORK 

SEMICONDUCTOR OPPORTUNITIES *Trade Mark, Sperry Rand Corporation 
AVAILABLE TO QUALIFIED ENGINEERS 



iEE -!uurd en\ 

Illuminated Controls 
This full color, illustrated brochure de-

scribes illuminated control system and 
features matrix-modular switches for the 
monitoring of commercial and military 
equipment. These illuminated switches 
are for use on sensing elements, for sig-
naling the condition of equipment in the 
field or at some distance from the oper-
ation control center. Complete mechanical 
and electrical specs., and illumination 
characteristics are included. Illuminated 
Controls, Inc., Riverton, N.J. 

Circle 348 on Inquiry Cord 

Logic Modules 
Catalog H-2, 12 pages, 2 colors, details 

20mc H-PACs which can operate at sys-
tem clock freqs. of dc to 20mc. Informa-
tion covers a line of compatible, high-
reliability modules, including a 2,000-bit 
capacity recirculating memory PAC and 
variable freq. clock PAC. Specs., descrip-
tions, and logic diagrams are included. 
Computer Control Co., Inc., Old Connec-
ticut Path, Framingham, Mass. 

Circle 349 on Inquiry Cord 

MM Wave Equipment 
This 12-page catalog contains complete 

photos, specs. and dimensional drawings 
on millimeter wave equipment for the W 
size, 90 to 140Gc. Devices described in-
clude transmission line components, de-
tectors, power absorbing units, horns, 
tees, freq. meters, phase shifters, shorts, 
tuners, and accessories. DeMornay-Bon-
ardi Corp., 780 So. Arroyo Pkwy., Pasa-
dena, Calif. 

Circle 350 on Inquiry Card 

Electrolytic Capacitors 
This 51-page, 25th Edition catalog en-

titled, "Elmenco Capacitors" contains in-
formation on molded micas, Dur-Micas, 
variable compression mica, dipped 
MylarTm-paper, disc ceramics, precision 
plastic film type, and Arcolytic capacitors. 
Photographs, specifications, dimensional 
data, and characteristic charts are in-
cluded. Information is also included on 
Arco kits, facilities and services. Arco 
Electronics Inc., Community Drive, 
Great Neck, N. Y. 

Circle 351 on Inquiry Cord 

Resistance Alloys 
"The Techalloy Handbook of Electri-

cal Resistance Alloys and Forms," 48 
pages, gives data on metals and alloys, 
with current carrying capacities of 
straight and helical coiled wire, as well 
as ribbons and strips. ASTM specs. and 
a comparison of wire gauges are also 
included. Techalloy Co., Inc., Rahns, Pa. 

Circle 352 on Inquiry Cord 

Magnetic Heads 
This folder contains typical configura-

tion and spec. considerations for magnetic 
heads. Included are specs. for high-
f requency types. International Electro-
Magnetics, Inc., P.O. Box 7, North Chi-
cago, Ill. 

Circle 353 on Inquiry Card 

Microelectronics 
Bulletin SR 3099 describes a complete 

line of silicon nanocircuits and silicon 
zener diodes, silicon planar epitaxial and 
germanium transistors and silicon and 
germanium diodes. Included is compre-
hensive tech. data, dimensional diagrams, 
and applications information. General In-
strument Corp., Semiconductor Div., 65 
Couverneur St., Newark 4, N.J. 

Circle 354 on Inquiry Card 

Robinson-Patman Act 
Two booklets ( 16 and 17 pages) on the 

Robinson-Patman Act are available from 
the Electronic Sales Managers Associa-
tion, P. O. Box 1, Bellerose, L. I., N. Y. 

Circle 355 on Inquiry Cord 

Delay Line Catalog 
This 8-page catalog on magnetostric-

tive delay lines lists Deltime's entire 
line of standard delay lines and includes 
a general description of standard methods 
of evaluating delay times and drift due 
to temperature. Complete data is given 
including schematics of test setups. Del-
time Inc., 608 Fayette Ave., Mamaroneck, 
N. Y. 

Circle 356 on Inquiry Cord 

4-Layer Diodes 
"Catalog of Shockley 4-Layer Diodes" 

includes information on 2 series, a com-
mercial and military line. The commercial 
line is for use in operating temps. from 
—40* to 70°C. The Mil-line will operate 
in extended temp. ranges from —60° to 
105°C, and from —60° to 125°C. In-
cluded are photographs, dimensional 
drawings, and comprehensive specs., 
along with characteristics curves. Shock-
ley Transistor, Unit of Clevite Corp., 
1801 Page Mill Rd., Palo Alto, Calif. 

Circle 357 on Inquiry Card 

Magnetic-Tape Cleaner 
Bulletin E describes the Cybetronics 

magnet-tape cleaner that handles most 
common types and widths of magnetic 
tape used in data processing, instrumen-
tation, and telemetering. The cleaning 
process is entirely mechanical and re-
quires no chemical solvents. Cybetronics, 
Inc., 132 Calvary St., Waltham, Mass. 

Circle 358 on Inquiry Card 

Pulse Transformers 
"Genie-H" subminiature pulse trans-

formers have a total volume less than 
0.05 cu. in. and are designed for use in 
circuits requiring high component density. 
Included are 2 tables listing 44 different 
transformers and giving individual values 
for turns ratio, magnetizing inductance, 
leakage inductance, winding resistance, 
interwinding capacitance and effective 
distributed capacitance. A wiring diagram 
shows the various winding connections 
available. Technitrol, Inc., 1952 E. Alle-
gheny Ave., Phila. 34, Pa. 

Circle 359 on Inquiry Cord 

AUTHORIZED 
DISTRIBUTORS 

SEMICONDUCTOR 
DIVISION OF 

SPERRY RAND CORPORATION 

EAST 

Avnet Electronics corporation 
70 State Street 
Westbury, Long Island, New York 
Telephone: EDgewood 3-5800 
TWX: WESTBURY NY 2617 

45 Winn Street 
Burlington, Massachusetts 
Telephone: BRowning 2-3060 

Milgray Electronics, Inc. 
160 Varick Street 
New York 13. New York 
Telephone: YUkon 9-1600 

1023 Vine Street 
Philadelphia, Pennsylvania 
Telephone: WAInut 3-2210 
Camden — 966-7750 

5133 Lawrence Place 
Hyattsville, Maryland 
Telephone: UNion 4-6330 

WEST 

Avnet Corporation 
5877 Rodeo Road 
Los Angeles 16, California 
Telephone: UPton 0-6141 

Avnet Electronics Corporation 
of Northern California 

1262 North Lawrence Station Road 
Sunnyvale, California 
Telephone: REgent 6-0300. 

Avnet Electronics Corporation 
of The Pacific Northwest 

11240 Main Street 
Bellevue, Washington 
Telephone: GLencourt 4-4911 

Avnet Electronics Corporation 
of Arizona 

3138 East McDowell Road 
Phoenix 8, Arizona 
Telephone: 273-1261 

Avnet Electronics Corporation 
of Utah 

816 South Main Street 
Salt Lake City 1, Utah 
Telephone: DAvis 8-0245 

Radio Products Sales, Inc. 
1501 South Hill Street 
Los Angeles 15, California 
Telephone: Richmond 8-1271 
TWX: LA 06 

Pacific Wholesale Company 
1850 Mission Street 
San Francisco, California 
Telephone: UNderhill 1-3743 

MID -WEST 

Avnet Electronics Corporation 
10130 West Pacific Avenue 
Franklin Park, Illinois 
Telephone: GLadstone 5-8160 
TWX: FRANKLIN PK 2187 
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Individual Terminals 

GLASS-TO-METAL 

Jr,à0:1114 —from ELECTRICAL INDUSTRIES' 

FASTER SERVICE NATION-WIDE! 

au no el 
Thousands of Standard 
Terminations for Prompt 

Shipment From Stock  
4 * 

On-the-Spot Engineering Assistance 

Coast-to-Coast, Canada & Overseas 

s-Toctçs 
ARE,ti,çou Esi Cote 

V4 d seals 
E.tstaadvaeai‘able at 
zre riov+ vER 

LW !cc̀A-uroRN: 
„opt sbPrn¿l','. 

tyroPTàactorY 

GLASS-TO-METAL SEALS 
FOR DESIGN REQUIREMENTS 

(4fàe' 

Multi-lead Terminals 

Threaded Seals 

Condenser End Seals 

o 
Miniature Closures 

1:41) 
Clear Glass Windows 

Ai> 

Color-Coded Terminals Transistor Closures 

ee, 

CONTACT YOUR NEAREST FIELD ENGINEER 

E- 1 ... Industry's 
Most Complete Line of 
Standard Hermetic Seals 

Specifying E-I sealed terminals means you are 
assured of the widest possible design latitude. E-I 
offers the engineer/designer proven reliability in 
today's most critical applications ... custom de-
signing for special requirements ... and custom 
sealing service on components of your own manu-
facture. Call or write for complete information 
on standard seals, or send specifications for quo-
tations on custom types. 

ELECTRICAL INDUSTRIES fl 
691 CENTRAL AVENUE, MURRAY HILL, NEW JERSEY 

e 
A D utee LAd ip, 

PATENTED IN CANADA, NO. 523,390; IN UNITED KINGDOM. NO. 734.583; LICENSED IN U.S. UNDER NO. 3,035,372 
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Engineering Staff 

DOMESTIC: 

Arizona, Phoenix 
R. S. NELSON 
828 E. Cambridge 
Avenue 

Caifornia, 
Los Angeles 16 
E. J. ROEERTS 
& ASSOCIATES 

5068 W. Washington 
Blvd. 

California, 
Sao Carlos 
E. V. ROBERTS 
& ASSOCIATES 

1560 Laurel Street 

Ca-ifornia, 
San Diego 4 
E. V. ROBERTS 
& ASSOCIATES 

43'9 Thirt.eth Street 

Connecticut, Canaan 
G. M. HATHAWAY 
ELECTRONICS, INC. 

Owl° B dg. 

FIrrida, Miami 
JACK CURTNER CO. 
235 Lincr In Road 

Florida, Orlando 
JACK GEARTNER CO. 
3524 Devonswood Dr. 

Illinois, Chicago 
JERRY GOLTEN CO. 
2750 W. North Avenue 

Indiana, Fort Wayne 
ROBERT D. WHITESELL 

il ASSOCIATES, INC. 
203 W. Wayne Street 

Indiana.Indianapolis 
ROBERT D. WHITESELL 
& ASSOCIATES, INC. 

6E20 E. mlashington 
Street 

Kansas, 
Prairie Village 
BURKE SALES CO 
4504 West 76th Street 

Kentucky, Louisville 
ROBERT O. WHITESELL 
& ASSOCIATES, INC. 

400 North 38th Street 

Maryland, 
Baltimore 12 
J. E. McLEAN SALES 
COMPANY 

P. 0. Box 250 
Waynesbcro, Va. 

Massachusetts, 
Cambridge 
G. M. HATHAWAY 
ELECTRONICS, ' NC, 

238 Main Street 

Massachusetts, 
Springfield 
G. M. HATHAWAY 
ELECTRONICS, INC. 

320 Greenaway 0,ivel 

Michigan, 
Grand Rapids 
C. H. ROLLER SALES 
P. 0. Box A-888 

Minnesota, 
Minneapolis 4 
H. M. RICHARDSON 
& COMPANY 
9 East 22nd Street 

New Jersey, Madison 
A. L. LI VERA & ASSOC. 
4 Green Village Road 

New Mexico, 
Albuquerque 
E. L. GUHL 
532 Graceland Delve 

New York, Mineola . - 
A. L. LIVERA & ASSOC. 
1551 Franklin Avenue 

New York, 
Syracuse 10 
C. W. BEACH CC. 
514 Walnut Avenue 

Ohio, Cincinnati 36 
JOHNSON ASSOCIATES 
8010 Montgomery Rd, 

Ohio, Clevelant 
JOHNSON ASSOCIATES 
12478 W. 13Cth Stree: 

Oregon, Portland 
DALE G. WEBER CO. 
8 S.E. Clay Street 

Texas, Dallas 6 
KOCH ENGINEERING 
& SALES COMPANY 

309 Meadows Bldg. 

Texas, Houstor 2 
KOCH ENGINEEPING 
& SALES COMPANY 

1607 Jefferson Ave. 

Virginia, Waynesboro 
J. E. McLEAN SALES 
COMPANY 

P. 0. Box 250 

Washington, 
Mercer Island 
DALE G. WEBER CO. 
9111 Fortuna Drive 

EXPORT: 

Toronto 19, Ontario 
ATLAS RADIO CORP., 

LTD. 
>3 Wingold Avenue 

New York, New York 
PHILIPS EXPORT 
COMPANY 

100 East 42nd Street 

HEM TECH I] MUM 

Film Capacitors 
Complete information, including design 

specs. and operating characteristics is 
available on Aerovox miniature "wrap 
and fill" film capacitors. These miniature 
capacitors feature high insulation resist-
ance and operating temp., and low power 
factor. Bulletin 142B2.1 is available from 
Aerovox Corp., 740 Belleville Ave., New 
Bedford, Mass. 

Circle 360 on Inquiry Card 

Computer Accessories 
Six specification sheets on major G-20 

High Speed Computing System accessory 
items are available from the Computer 
Div., The Bendix Corp., 5630 Arbor 
Vitae St., Los Angeles 45, Calif. Items 
described include a high-speed line print-
er, magnetic tape module, disc memory, 
card and printer coupler, control buffer, 
and data communicator. 

Circle 361 on Inquiry Card 

Logic Modules 
Information is available on analog 

types—including scanner, signal condi-
tioning cards, Piezo-electric transducer 
amplifiers, regulated power supplies, buf-
fer and operational amplifiers; hybrid— 
including ladder networks, switching net-
works, sample and hold circuits, oscilla-
tors (keyed & free running) ; and digi-
tal—including flip-flop, lamp drivers, 
NAND gate, diode gates, monostables 
and logic modules. Short Form Catalog 
is available from Data Technology Corp., 
Inc., Box 10935, Palo Alto, Calif. 

Circle 362 on Inquiry Card 

Ferrite Isolators 
"Microwave Ferrite Components" 4 

pages, illustrated brochure, gives specs. 
and ordering information on 75 ferrite 
isolators and circulators including units 
for operation from 150mc to 70cc. ME-
LABS, 3300 Hillview Ave., Stanford In-
dustrial Park, Palo Alto, Calif. 

Circle 363 on Inquiry Card 

Voltmeters 
This 4-page Short Catalog contains 

information on ac, dc and ac-dc Preci-
sion Voltmeters. Accuracy, size weight, 
readout and price data are included on 
this line of continuously self-calibrating, 
all-transistorized voltmeters. Calibration 
Standards Corp., 1031 Westminster Ave., 
Alhambra, Calif. 

Circle 364 on Inquiry Card 

Frequency Standards 
Short Form Catalog No. 1000, 8 pages, 

gives full specs. and descriptions on a line 
of communications equipment, including, 
HF and UHF systems, exciters, receivers, 
amplifiers, stabilization kits, frequency 
standards, precise oscillators, crystal 
ovens, multipliers and dividers. Manson 
Laboratories, Inc., 375 Fairfield Ave., 
Stamford, Conn. 

Circle 365 on Inquiry Cord 

Switching Transistors 
Five bulletins on a new line of epitax-

ial planar transistors are available from 
Clevite Transistor, Waltham 54, Mass. 
Bulletins TB232-1, TB234-1 and TB237-
1 give complete data on the 2N706 A and 
B, 2N708 and 2N914 series designed for 
computer logic and high freq. circuit 
uses. Bulletin TB233-1 gives data on the 
2N707 series designed for high freq. 
oscillators, Class C power and high freq. 
amplifier circuits. Bulletin TBC236-1 
gives typical performance curves for all 
the above series. 

Circle 366 on Inquiry Cord 

Subminiature Connectors 
The Micro Module Wafer Pak has a 

capability of packaging and connecting 
wafers, with thicknesses as low as 0.005 
of an inch, and with 0.10 centers. The 
Pak features dimensional tolerances. A 
density of as many as 1500 circuitry 
wafers in a single row is possible. Key-
mox, Inc., 125 So. Baldwin Place, Whit-
tier, Calif. Included are photographs, 
schematics and outline drawings. 

Circle 367 on Inquiry Cord 

A-D Converters 
Navigation Computer Corp., Valley 

Forge Industrial Park, Norristown, Pa., 
is offering a 4-page brochure and price 
list describing the 2200 Seres of Analog-
to-Digital Converters. These converters 
have an absolute accuracy of 0.05% 
from 0° to + 50°C. Descriptions of the 
individual modules, data sheets on the 
individual modules and block diagrams of 
a typical converter are included. 

Circle 368 on Inquiry Card 

Resistor Reliability 
Certified Test Reports detailing results 

of testing conducted on Omtronics series 
"T" resistors to requirements of Mil-R-
26C, is available from Omtronics Mfg., 
Inc., P.O. Box 1419, Peony Park Sta., 
Omaha 14, Nebr. 

Circle 369 on Inquiry Cord 

Thermocouple Wire 
Bulletin No. TC-2 contains informa-

tion on platinum-10% rhodium and plat-
inum-13% rhodium thermocouple wire. 
Information is also included on the care 
and use of platinum/platinum-rhodium 
thermocouples and the approximate max. 
operating temp. of platinum-6%/plati-
num-30% rhodium. J. Bishop & Co. 
Platinum Works, Malvern, Pa. 

Circle 370 on Inquiry Cord 

Cooling Fan 
Complete tech, information on the 

Rotron 400cPs Saucer Fan is included in 
a data sheet available from Rotron Mfg. 
Co., Inc., Woodstock, N. Y. The Saucer 
Fan offers 310 CFM free air delivery 
and measures approximately 7 x 2% in. 

Circle 371 on Inquiry Card 
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Oscillators/Amplifiers 
Sprague Technical Paper No. 62-10 

entitled "Distributed Network Oscilla-
tors and Bandpass Amplifiers," covers 
some recent work on Sprague Ceracir-
cuits. The 14-page paper is divided into 
2 main sections: the first dealing with 
an oscillator and the second describing 
a bandpass amplifier in whch one stage 
is such an oscillator. Sprague Electric 
Co., N. Adams, Mass. 

Circle 372 on Inquiry Card 

Microwave Devices 
"Solid State Devices," 7 pages, 3 col-

ors, includes information on 13, 3-port 
broadband circulators, waveguide and 
coaxial for L, S, C, X, Ku and Ka bands. 
Information is also included on solid state 
oscillators and amplifiers, dc blocks, and 
solid state switches. Photographs and 
comprehensive specs. Ire included. Syl-
vania Electric Products Inc., Electronic 
Tube Div., 730 Third Ave., New York 
17, N.Y. 

Circle 373 on Inquiry Card 

High Alumina Ceramic 
This tech, data bulletin describes a line 

of high alumina technical ceramic prod-
ucts and components for the electrical 
and electronic industries. Bulletin L-
7189A is available from Diamonite Prod-
ucts Mfg. Co., Shreve, Ohio. 

Circle 374 on Inquiry Card 

High Speed Printer 
The 500 Series Digital Electronic 

Alpha Numerical Printer, through the 
use of fiber optics, is capable of printing 
6000 characters/second. This 6-page bro-
chure contains complete specs., descrip-
tion, diagrams, and a block diagram. Hull 
Instruments, 726 Mission St., So. Pasa-
dena, Calif. 

Circle 375 on Inquiry Card 

Special Purpose Curves 
The Conics Co., P.O. Box 14213, Dal-

las 34, Tex., is offering information on 
several "off-the-shelf" sizes of parabolic 
reflectors and information on facilities 
for application of special purpose curves 
based on conic sections, either concave or 
convex. Also covered are paraboloids and 
ellipsoids designed for use in sound and 
ultrasonic systems. 

Circle 374 on Inquiry Cord 

Test Chambers 
Catalog 1962 on environmental test 

chambers, 56 pages, includes illustrations 
and specs. on Conrad temp., temp.-alti-
tude-humidity chambers in a wide variety 
of models from portables to walk-ins. 
Data on chamber instrumentation is also 
included. Conrad, Inc., 141 Jefferson St., 
Holland, Mich. 

Circle 377 on Inquiry Card 

IM1 'UM -uIL 

for Engineers. 

Integrated Chopper 
General Engineering Memo #7 entitled 

"The INCH—Discussion and Applica-
tion" is available from National Semicon-
ductor Corp., Box 443, Danbury, Conn. 
The INCH is an integrated chopper de-
signed to operate as a chopper, commu-
tator, demodulator or mixer depending on 
circuit requirements. Advantages are 
small size, high stability, low transfer 
resistance and high speed. Diagrams and 
charts are included. 

Circle 378 on Inquiry Cord 

Coaxial Connectors 
Engineering specs, for a complete line 

of closed-entry and standard socket, 
quick-assembly, microminiature coaxial 
connectors are available from DuTron 
Corp., 777 W. 17th St., Costa Mesa, 
Calif. Information includes complete me-
chanical and electrical specs., cutaway 
drawing and a list of standard 50, 75 and 
960 plug, receptacle and adapter con-
figurations. 

Circle 379 on Inquiry Card 

Ferrite Brochure 
"General Information on Ferrites," 8 

pages, includes a listing of ferrite prod-
ucts plus a brief description of their 
prime applications, selectivity guides to 
aide in the proper selection of materials 
and components, basic definitions, sym-
bols and formulae. Bulletin 101 is avail-
able from Ferroxcube Corp. of America, 
Saugerties, N. Y. 

Circle 380 on Inquiry Card 

Stepping Switch Catalog 
Chicago Dynamic Industries, Inc., Pre-

cision Products Div., 1725 Diversey 
Blvd., Chicago 14, Ill., is offering tech. 
information including dimensional draw-
ings and electrical specs. on the Series 
RS-40-MD (motor or slosyn drive) and 
Series RS-40-SD (rotary solenoid) 36-
pole, 24 or 32 position, rotary stepping 
switch with removable wafers. 

Circle 381 on Inquiry Card 

Programming Board 
This 8-page brochure entitled "Sealec-

toboard" contains all electrical and 
mechanical data on the Sealectoboard 
cordless program board. The Sealecto-
board permits X- and Y-axes connections 
at the push of a single pin. Accessories 
permit insertion of diodes or other com-
ponents at any desired coincident be-
tween the 2 axes. Sealectro Corp., 139 
Hoyt St., Mamaroneck, N. Y. 

Circle 382 on Inquiry Card 

Coil Winding 
Profile Electronics, Inc., Concord, 

N. H., is offering a comprehensive bro-
chure illustrating their facilities and 
product capabilities in the field of cus-
tom coil windings. 

Circle 383 on Inquiry Card 

Relay Catalog 
Tech, descriptions of hermetically 

sealed relays are included in a 20-page 
catalog available from Babcock Relays, 
a div. of Babcock Electronics Corp., 
3501 W. Harbor Blvd., Costa Mesa, 
Calif. The 2-color illustrated catalog 
gives complete reference on all relay 
series including performance specs., coil 
resistances and operating characteristics. 
Dimensions, mounting types and terminal 
styles are also included. Catalog BR-
6200. 

Circle 384 on Inquiry Card 

Thermal Instrumentation 
This Short Form Thermal Instrumen-

tation Catalog, 4 pages, includes data on 
thermocouples, AsymptoticTM radiome-
ters, AsymptoticTm calorimeters, pyro-
heliometers, slope calorimeters and ther-
mal calibration facilities. Hy-Cal Engi-
neering, 12105 Los Nietos Rd., Santa Fe 
Springs, Calif. 

Circle 385 on Inquiry Card 

Tantalum Capacitors 
"85°C Foil Tantalum Capacitors"— 

GET 2976, 12 pages, illustrated, de-
scribes GE's entire line of 85°C, foil 
Tantalytic" capacitors. Information in-
cludes applications, electrical character-
istics, dimensions, ratings, performance 
curves, derating factors and life test 
curves. Units are available from 3 to 
150v, 0.25 to 1450µf, and a temp. range 
of —55° to 85°C. General Electric Co., 
Schenectady 5, N.Y. 

Circle 386 on Inquiry Card 

Ovens 
The Cenco Series 16 constant temper-

ature ovens are available in 2 basic sizes 
with a choice of either gravity or forced 
draft air circulation. Both oven sizes 
have an operating range of 0 to 200°C, 
with a uniformity of -±- I.5°C or better. 
These ovens are for constant temp. uses, 
such as moisture determination, aging, 
baking, incubation, curing and drying. 
Cenco Instruments Corp., 6450 W. Cort-
land St., Chicago 35, Ill. 

Circle 387 on Inquiry Card 

Pulse Rate Counter 
Texas Instruments' application notes 

for May 1962 describes the operation of 
a transistorized pulse-rate counter cover-
ing from 5cPs to 5xc in 3 decade ranges. 
The meter is also capable of automati-
cally changing scales to provide accurate 
readings over a range of 3 decades, af-
fording increased resolution. Included is 
a block diagram, a schematic of the pulse 
rate counter with automatic scale change, 
and characteristic curve. Texas Instru-
ments Incorporated, Transistor Products 
Div., P.O. Box 5012, Dallas 22, Tex. 

Circle 388 on Inquiry Card 
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Strip Chart Recorder 
A comprehensive 8-page, die-cut bro-

chure not only shows the actual size 
(6 x 6 x 8 in.) and shape of this 8 lb. 
portable null balance strip chart re-
corder but page-photo sequence enables 
the engineer to examine the unit inter-
nally section by section. Features, specs, 
and prices are included. Emcee Elec-
tronics, Inc., P. 0. Box 36, Glenside, Pa. 

Circle 415 on Inquiry Card 

High Voltage Rectifier 
This 8-page tech. bulletin covers a 

complete line of double diffused silicon 
high voltage rectifier molded assemblies 
to 50kv PIV and 18adc. Information in-
cludes complete specs. on single phase, 
half wave; single phase, center tap; 
single phase, full wave; 3 phase, half 
wave; 3 phase, full wave bridge; and 6 
phase, star type assemblies. Bulletin No. 
SP 362 is available from Solitron De-
vices, Inc., 500 Livingston St., Norwood, 
N. J. 

Circle 416 on Inquiry Card 

FM Signal Generator 
Tech. data is available on the Model 

412 Signal Generator which features a 
frequency range of 400-500MC ( single 
dial control) ; freq. accuracy of 0.0003%; 
freq. stability of 0.0005%/hr; output of 
0.hiv—Iv (accuracy ±-1db); and distor-
tion figure of less than 2%. Microdot 
Inc., 220 Pasadena Ave., So. Pasadena, 
Calif. 

Circle 417 on Inquiry Cord 

SCR Power Units 
Packaged Silicon Controlled Rectifier 

power units designed for industrial use 
are complete with associated rectifiers, 
heat sinks, interconnections and terminal 
strips for external connections. Informa-
tion includes rating correction curves for 
SCR power units, dimensional drawings, 
and circuit schematics. Electrologic 
Corp., 4165 S.W. 1 1 th Terrace, Ft. Lau-
derdale, Fla. 

Circle 418 on Inquiry Card 

Miniature Computer 
An illustrated brochure is available on 

the MICRO miniaturized computer. In-
formation includes packaging, production 
and component techniques which empha-
size the "off-the-shelf" status of the com-
puter. Typical specs., performance para-
meters and numerous applications are 
also described. Arma Div., American 
Bosch Arma Corp., Garden City, N.Y. 

Circle 419 on Inquiry Cord 

Iron Core Components 
Two 1962-1963 catalogs on iron core 

components are available from United 
Transformer Corp., 150 Varic.k St., New 
York 13, N. Y. Volume I features 52 
pages on transformers, inductors, and 
magamps. Volume II features 20 pages 
on electric wave filters, high Q coils and 
inductors. Lines covered include: pin 
terminal transistor transformers and in-
ductors for printed circuit use; flat case 
subminiature transformers and inductors 
for printed circuit use; and miniaturized 
low freq. high Q coils. Also included is a 
condensation and explanation of the ap-
rlicable Mil specs. 

Circle 420 on Inquiry Card 

PRECISE 
FREQUENCY 
CONTROL 

1 to 2 Parts in 10"/Day Stability 
The RD-180A Transistorized Frequency Standard. 
Available for immediate delivery. 

Priced at e 2400• 

1 to 2 parts in 101°/day frequency stability — just one indication of the performance 
that makes the RD-180A the most advanced crystal frequency standard available 
today. 

Built to MIL-E-16440D, the RD-180A is ideally suited to systems applications. It has 
been specified as the timing base of the Pacific Missile Range and proven in satellite 
tracking, doppler navigation, and numerous other communications, navigation, and 
lab applications. 

Features include self-contained power supply and integral standby battery pack, 
incorporating an instantaneous, automatic switchover system with no loss of stability 
in the event of line failure. It is reliable, rugged and compact, being fully transistor-
ized and equipped for rack mounting. Shock mounts are available for bench or air-
borne applications. 
The RD-180A is ready to solve your frequency standard problem now — available 

for immediate delivery — $2400, complete with power supply. Manson welcomes the 
opportunity to quote this unit for systems applications. 

Write or phone for detailed engineering data sheet. 

SPECIFICATIONS 
Output Frequencies  100 Kc, and 1 Mc (5 Mc optional) 
Output Levels  0.75 y rms (+50/-10%) 
Output Impedance  50 ohms 
Ambient Temperature Range  0°C to +50°C 
Ambient Humidity Range  0 to 95% RH 
Frequency Stability: 

1. Aging  1 to 2 parts in 10 10 per day after 6 months continuous 
operation 

2. 25°C Ambient -±-25 1C  Less than 5 parts in 10 ,, 
3. ±20% Change in 50-ohm load  within one part in 10 10 

Input Voltage Requirement  115 vac ±-10%. 50-400 cps 
Battery Operating Time: 

1. Under full operation  35 hours 
2. Oven operation only  250 hours 

Over-all Dimensions  17 1/2 " wide x 16" deep x 31/2 " high 
Weight  38 lbs. (including batteries) 

MANSON 
LABORATORIES, in 
INCORPORATED '1,:,„.-arys- SUBSIDIARY OF ha/ea-abers 

BOX 1214/375 FAIRFIELD AVENUE 
STAMFORD, CON N. / DAVIS 5-1391 
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El ULM 

GATE TURN-OFF SWITCH 
This 3-terminal /'n/in power switch can 
block up to 400vdc. 

The ZJ224 can be turned "of-t" as well 
as "on" by means of its gate control 
terminal. Typical switching time "on" or 
"off" is 1psec. The unit is for use in 
low power inverter circuits, power flip 
flop circuits, high speed solenoid and re-
lay drivers, saw tooth generators, oscilla-
tors and ring counters. The "L" and "H" 
(gate turn-off of 1 or 2a) series of the 
ZJ224 are each available in voltage 
grades from 25v to 400v. General Elec-
tric Co., Rectifier Components Dept., W. 
Genesee St., Auburn, N.Y. 

Circle 291 on Inquiry Card 

LASER DEMODULATOR 
Solid state photomixer diode capable of 

demodulating laser outputs. 

The L-4500, silicon planar epitaxial 
diode, detects the difference freq. between 
2 closely spaced optical laser freqs. It 
provides high quantum efficiency and 
operates for all bandwidths up to 5nc. 
Capable of detecting 1 photon/sec. in a 
1-cycle bandpass. At 7000A (angstroms), 
quantum efficiency is estimated to be 
65% min.; 85% typical. It is packaged 
in a coaxial microwave housing similar 
to conventional K-band mixer crystals. 
Special Products Operation, Lansdale 
Div., Philco Corp., Lansdale, Pa. 

Circle 292 on Inquiry Card 

...for the Electronic Industries 

SHADED POLE MOTORS SWITCHING TRANSISTORS 
Series of 2 and 4-pole units cover 1/1000 For use in computers and high frequency 
to 1140 HP range. amplifiers. 

Type A motor is a 23 square center 
shaft motor of the inserted coil type. 
Type• 2A 2-pole motor available in 
1/1000 to 1/40 HP range. The 4-pole 
version is available in type 4A. a 2 coil 
consequent pole motor, or type 44A, a 
4-coil motor for use where magnetic 
leakage is a problem. The motors use a 
small dia., low inertia, rotor that runs 
quietly. Rotor resistance options for high 
starting or high running torques are 
available. Uppco, Inc., 900 So. Des-
plaines St., Chicago 7, Ill. 

Circle 293 on Inquiry Card 

TOROIDAL INDUCTORS 
For mininturi:ed missile- type uses from 
1 to 100Kc. 

The QGL and QGM series provides a 
combination of small size and high "Q" 
in freq. range from 1 to 100ac. QGL 

Series available on special order with 
stabilized cores and specific inductance 
values from 1.0 mh to 4.0 h. QGM Series 
available to 500 mh on special order. 
Available in either microcrystalline wax 
dipped construction or molded in epoxy 
resin. Molded units are supplied with 
0.020 x 2 in. gold plated nickel alloy 
leads. Microtran Co., Inc., 145 E. Min-
eola Ave., Valley Stream, N.Y. 

Circle 294 on Inquiry Card 

NPN Silicon Planar Epitaxial Switch-

ing Transistors are hermetically sealed 
in an inert Helium atmosphere. All units 
are stabilized at 300°C for 100 hrs. and 
power aging is at or beyond rated dissi-
pation. Units include 2N706 A and B, 
2N708, and 2N914 series designed for 
fast switching applications in computer 
logic circuits and high freq. amplifiers. 
The 2N707 series are designed for high 
freq. oscillators, Class C power and 
high freq. amplifier circuits. Clevite 
Transistor, Waltham 54, Mass. 

Circle 295 on Inquiry Card 

TRANSISTOR SOCKET 
Tc/h,n "Press-Fit" socket accepts dual 
npn silicon planar transistors. 

Also accepts other semiconductors 
using the same 6-pin configuration. Lugs 
are made of brass, gold flash over silver 
plate, and are double turreted to accom-
modate transistor leads and associated 
circuitry. A seventh hole is for position-
ing the component. Minor diameter of 
Teflon body is 0.465 in.; shoulder meas-
ures 0.495 in. in diameter. RTC-650-T 
transistor socket available in white, or 
any of the standard EIA color codings. 
Sealectro Corp., 139 Hoyt St., Mama-
roneck, N.Y. 

Circle 296 on Inquiry Cord 
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This is the new DIS-400 from Delco Radio . . one of the highest voltage silicon power transistors available. The DIS-400 

offers Vceo, Vcbo and Vces of 400 volts. Because of its high voltage capabilities and its ability to withstand high temperatures, 

this transistor offers a significant advancement in the art of power conversion. 

The Delco DTS-400's capabilities make possible "direct to line" voltage hook-ups eliminating the need for transformers or 

other devices in between ... and their related space and weight requirements. Production samples of the new DIS-400 silicon 

power transistor are available now to help you reduce the size, weight anil cost of your power package. For complete engineer-

ing data, write or call our nearest sales office. 

Union, New Jersey 
324 Chestnut Street 
MUrdock 7-3770 
AREA CODE 201 

General Sales Office: 700 

Detroit, Michigan 
57 Harper Avenue 
TRinity 3-6560 

'AREA CODE 313 

Santa Monica, California 
726 Santa Monica Blvd. 
UPton 0-8807 
AREA CODE 213 

Syracuse, New York 
1054 James Street 
GRanite 2 2668 
AREA CODE 315 

Chicago, Illinois 
5150 N. Harlem Ave. 
775-5411 
AREA t:ODE 312 

E. Firmin, Kokomo, Ind., Gladstone 2-821I—Ext. 500 • Area Code 317 • Division of GetRel Motors. Kokomo, Ind. 
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BALL CONTACT PUSH SWITCH 
This 8-C male-4 ball contact push switch 
has an 8PDT throw factor. 

It has self-cleaning ball or roller con-
tacts giving an infinite contact surface 
variation for long life and high current 
capacities in minimum of space. Ap-
proximately 16 oz. of actuating pressure 

change 16 circuits in the switch. For 
use in telephone equipment, instruments, 
computers, intercoms, paging systems, 
printed circuit plug-ins, and as a timed 
sequence switch. Chicago Switch Div., 
F & F Enterprises, Inc., 1733 Milwaukee 
Ave., Chicago 47, Ill. 

Circle 297 on Inquiry Card 

SILICON RECTIFIER 
in press-fit case has 25a 1, at 175°C and 
PRV up to 600v. 

This 25a diffused junction silicon rec-
tifier operates at temps. up to 175°C with 

a PRY rating from 50 to 600v. For power 
supply applications, the press-fit case has 
a knurled base allowing insertion into a 
heat sink mounting hole by automatic 
production equipment. PRV trans. ranges 
from 100 to 800v. The iR is scaled from 
5.0ma at 50Pav to 2.0ma at 600rxv, and 
max. Vs at 25°C is 1.2v. The Lumina at 

150°C is 400a, and max. RT, junction to 
case, is 1.2°C/w. Tung-Sol Electric Inc., 
1 Summer Ave., Newark 4, N.J. 

Circle 298 on Inquiry Card 

0 ULM 
...for the Electronic Industries 

MINIATURE ACCELEROMETER 
Self-generating, high capacity unit meas-
ures vibration directly. 

Model 5D41 maintains rated perform-
ance, without recalibration, under severe 
conditions of vibration. Capacitance is 
9000pf. Dimensions are 0.71 x 0.620 in.; 
weight is 1 oz. With axial sensitivity of 
6mv peak/g, peak, lateral sensitivity is 
3% or less of axial sensitivity. Ampli-
tude of linearity is ±- 1%. Dynamic range 
is to 10,000g. Resonant freq. is at 30xc, 
with a freq. response of -±-5% from 1cPs 
to 6xc. Clevite Electronic Components, 
232 Forbes Rd.. Bedford, Ohio. 

Circle 299 on Inquiry Card 

TRIMMING POTENTIOMETERS 
Model 55 is available in 4 different ter-
minal configurations. 

This line of square trimming potentio-
meters measures in. sq. x 3/16 in. 
Configurations are: insulated leads 4 in. 
long; PC pins 90° and 180° from shaft; 
and PC pins from base. They are of 
humidity proof construction to Mil-STD-
202A, Method 104, Condition A and 
Mil-E-5272C, Procedure I. The 42-turn 
units are available in ranges from 50 to 

50xn, weigh 2 grams and are rated at 
1 w at 50°C. Spectrol Electronics Corp., 
1704 S. Del Mar Ave., San Gabriel, 
Calif. 

Circle 300 on Inquiry Card 

PLASTIC SLEEVES 
Designed for wire identification and in-
sulation. 

Perma-Code pre-cut, printed plastic 
sleeves are available in 10 sizes, # 16 
through 34 inch diameter. Sleeves are 
printed on 2 sides with bold numbers 1 
through 127. The sleeves are high quality 
polyvinyl chloride tubing. They are made 
to meet Mil-I-631C and other military 
and industry specifications. They are 
flame resistant, and will withstand con-
stant temperatures up to 105°C (221°F). 
W. H. Brady Co., Dept. 746, 726 Glen-
dale Ave., Milwaukee 9, Wisc. 

Circle 301 on Inquiry Card 

SWITCHING DIODE 
7 he 1N3729 has 600v breakdown with 
recovery of 0.5asec to 80ica 

Designed for high-voltage, high-freq. 

miniaturized power supplies, the device 
is available in "stick" subassemblies of 
up to 30,000v. Max. ratings at 25°C in-
clude: working voltage of 500v; peak 
rectified current of 320ma; current pulse 
of 1000ma at 2µsec.; 1% duty cycle; and 
a power dissipation of 250mw. Other 
specs.: forward voltage drop of 1v at 

5ma; reverse current of 0.1µa at 25°C 
and 5.0ga at 100°C; and a capacitance 
of 3.0pf. Raytheon Co., Semiconductor 
Div., 900 Chelmsford St., Lowell, Mass. 

Circle 302 on Inquiry Cord 
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FAN STEEL 
METALLURGICAL CORPORATION 

RECTIFIER-CAPACITOR DIVISION 

You may not need capacitors as good as these 

FANSTEEL GOLD-CAP TA'' 
R EGISTR AT lc -

Fansteel GOLD-CAPotantalum capacitors satisfy a very particular 

need for extremely high reliability. Your design may not justify 

their extra cost. If so, Fansteel makes and stocks twelve other 

types of tantalum capacitors that will surely fill the bill. 

Gold-Caps are produced under Fansteel Spec. No. 6CA-101 

which exceeds the requirements of any Mil. Spec. The stability 

of each and every unit is tested at temperature extremes for 

Capacitance, D-C Leakage, E S R, and Impedance. Altogether, 

7,891 readings, calculations, examinations, and comparisons 

are made for every 100 units by Fansteel's tough Reliability 

Center with the aid of modern computers. When a capacitor is 

given a GOLD-CAP tag, individually serialized, and provided with 

certified test results, it has earned it. No, we can't be positive 

that these are the best tantalum capacitors in the world, but 

we have no reason to think that they aren't. Send for GOLD-CAP 

Spec. No. 6CA-101 and see what we mean. Rectifier-Capacitor 

Division, Fansteel Metallurgical Corporation, North Chicago, III. 

This is what you get—certified test data, such as illustrated, is 

furnished with each and every GOLD-CAP capacitor. Further in. 

specting or testing is unnecessary. 

4) CAPACITOR 
NO. 

23650-0012 

23650-0012 

lb 23650-0012 

23650-0012 

23650-0012 
• 

TEST 
NO. 

TEMP. 
oc 

1 +25 

2 ..55 

3 +25 

4 + 125 

5 + 25 

C DF % DC % INITIAL 
LEG. 

54.0 4.8 . 80 

47.0 18.6 .20 87.0 

54.0 4.8 . 80 100.0 

56.0 4.6 2.40 108.7 

53.3 4.8 . 80 98.7 

ELECTRONIC INDUSTRIES • September 1962 
Circle 87 on Inquiry Card 159 



Jr--.111re 

RFI MEASURING EQUIPMENT 

The Model NM-22A operates from 150xc 
to 32mc. 

it has built-in capability for data and 
spectrum signature recording. Both a 
superheterodyne receiver and a calibrated 
freq. selective microvoltmeter, the NM-
22A features constant gain over the 
freq. range; 2 selectable 6db bandwidths 
(3 and lOicc) and analog voltage outputs 
for freq. vs. amplitude recording. Sensi-
tivity is rated up to 0.1ktv and measure-
ment range is 140db. Stoddard Aircraft 
Radio Co., Inc., 6644 Santa Monica 
Blvd., Hollywood 38, Calif. 

Circle 303 on Inquiry Card 

RUGGEDIZED PILOT LIGHT 

Available in O, 12, 24. 28 and 48 volt 
types. 

Lamps exceed Associated Testing Lab-
oratories' specs. for aircraft, missile 
borne, shipboard storage and transport, 
and ground equipment low voltage sig-
naling devices. The unit includes a pilot 
lamp housing of rugged general purpose 
phenolic, 14 inch shorter than similar 
units, offering a saving of space. All 
metals used in the housing are nickel-
plated to meet military specifications for 
dissimilar metals. Sylvania Electric 

Products, Inc., Lighting Products Div., 
Salem, Mass. 

Circle 304 on Inquiry Card 

...for the Electronic Industries 

MODULAR PACKAGED COOLER 

This Semiconductor Cooler is available 
with up to 32 stations. 

Modular packaged unit with up to 32 
stations, also comes with a 400cPs or dc 
Mil spec. blower. Packages can be made 
for prompt delivery to include various 
individual coolers with thermal resis-
tances ranging between 0.3 and 1.0 
C/W/semiconductor. Full use of air flow 
is obtained. Electrically isolated quad-
rants allow wide design latitude. Avail-
able for both shelf and stud mounted 
semiconductors. Wakefield Engineering, 
Inc., Wakefield, Mass. 

Circle 305 on Inquiry Cora 

CONNECTORS 

Pygmy Connectors, PT-SE series, mate 
with a wide range of connectors. 

Electrical connectors providing inter-
mateability with existing specification 
Mil-C-26482 connectors, plus military 
standard crimp contact geometry, are 
offered. They feature complete inter-
mateability with PT and SP solder type, 
CE crimp type, and Mil-C-26482 con-
nectors. Design features eliminate wir-
ing diagram changes, retain solder op-
tion, and provide contacts compatible 
with military standardized application 
tooling. Scintilla Div., The Bendix 
Corp., Sidney, N. Y. 

Circle 306 on Inquiry Card 

INDICATOR LIGHT 

Missilite 400 Series provides individual 
self-contained units. 

The modular lights screw together, 
facilitating servicing, replacement and re-
arrangement in the field. The design 
eliminates the necessity of replacing a 
complete group of lights where only 1 
light is to be changed. The Missilite 400 
Series conforms to the applicable en-
vironmental and operational requirements 
of Mil-E-5272, Mil-T-5422 and Mil-L-
3661A. Units can be supplied in an r-f 
shielded assembly. Marco Industries Co., 
2075 S. Helena St., Anaheim, Calif. 

Circle 307 on Inquiry Card 

SWITCHING TRANSISTORS 

For computer logic and other pulse cir-
cuits. 

Two pairs of low-cost complementary 
pnp and npn mesa transistors are for 
high-speed current-mode switching ( non-
saturating) uses. Types 2N2256-2N2259, 
feature typical gain-bandwidth products 
of 320mc, with turn-on turn-off times on 
the order of 3 to 4nsec. Two transistors, 
with current gains ( Hr. at 25ma) of 
20 and 40 respectively, available in both 
silicon npn and germanium pnp series. 

Motorola Semiconductor Products Inc., 
Dept. CML, 5005 McDowell Rd., Phoe-
nix 8, Ariz. 

Circle 308 on Inquiry Card 
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F CASE 

ACTUAL SIZES 

H CASE 

COMPONENTS DIVISION 
CAPACITORS DIODES 

RECTIFIERS RESISTORS, 

SEMICONDUCTOR NETWORKS 

ICON CONTROLLED RECTIFIERS 

ap® 

SOLID 
TANTALUM 
ELECTROLYTIC 
CAPACITORS 
Meet or exceed the electrical and 
mechanical specifications of MIL-C-26655A 213. 
Now available from Texas Instruments . . . 
all capacitance values from 0.33 pf to 330 pf, 
6-35V -± log and -± 20%, styles 
CS12 and CS13. Send for chart showing 
catalog numbers and ratings. 

XAS INSTRUMENTS 
INCORPORATED 
13500 N. CENTRAL EXPRESSWAY 

P 0 BOX 5012 • DALLAS 22. TEXAS 
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CdS PHOTOCELLS 
Hermetically sealed in rugged head-on 
metal enclosures. 

Fifteen photocell types are available 
in 3 case styles which have body diam-
eters of 1.1 inch, 0.5 inch, and 0.25 inch 
respectively. A wide range of resistance 
values is provided with some types hav-
ing extremely low resistance at moderate 
light levels for transistor circuit opera-
tion. Metal cases permit high dissipation 
in small unit volume. National Semicon-
ductors Ltd., 230 Authier St., Montreal 
9, Quebec, Canada. 

Circle 309 on Inquiry Card 

FREQUENCY STANDARD 
Designed for alignment of 2-way radio 
networks. 

The model SC0101 Frequency Stand-
ard is a light-weight, self-powered, accu-
rate instrument for the adjustment of 
transmitting and receiving equipment. 
The battery-powered instrument operates 
at any of 10 preselected frequencies from 
10mc to 480mc, and at temperatures 
from —22° to + 104°F. The model 
SC0101 weighs 2.6 lbs. and measures 
73/4  x 4 x 44 in. Although primarily 
designed for portable use, it is also for 
laboratory applications. Stancor Elec-
tronics, Inc., 3501 W. Addison Ave., Chi-
cago, Ill. 

Circle 310 on Inquiry Card 

...for the Electronic Industries 

LIGHT ACTUATED SWITCH 
For direct switching of controlled recti-
fiers, relays, and solenoids. 

This subminiature silicon light actuated 
pnpn switch may be triggered by 100 to 
500 footcandles of light. The glass-pack-
aged 4-layer unit features complete in-
put insulation, and can be used in data 
processing readout systems, power con-
trol systems and teaching machines. 
Ratings include blocking voltages from 
10 to 400v and currents from 5 to 
250ma (dependent on degree of light 
sensitivity required). International Rec-
tifier Corp., 233 Kansas St., El Segundo, 
Calif. 

Circle 311 on Inquiry Card 

PARAMETRIC AMPLIFIER 
Model 514 has an input resistance of 
20,000 megs shunted by 3pf. 

Solid state amplifier has a bandwidth 
of 3cPs to 300kc. Broad-band noise is 
under 1001.4v with open input terminals. 
Modèl 514A has unity voltage gain. Its 
output impedance is 21dt; adjustable 
phase shift 0° to 180°; detectable signal 
power is 10-18w. Denro Lab., 2801 15th 
St., N.W., Washington 9, D. C. 

Circle 312 on Inquiry Cord 

TAP-SPLICING CONNECTOR 
Self-stripping linsulating for multi-con-
ductor communications cable. 

The "Scotchlok" brand electrical con-
nector, Type UG, eliminates wire strip-
ping, twisting and soldering when mak-
ing splices. Cable conductors can be 
tapped without being cut, reducing cable 
slack needed, and eliminating the "piec-
ing-out" procedure. The connector makes 
and insulates any 2 wire combination of 
No. 19-26 AWG solid or No. 20 to 26 
AWG stranded wire. The splice is 
mechanically and functionally equivalent 
to a twist and solder joint. Dept. W2-
278, Minnesota Mining and Mfg. Co.. 
900 Bush Ave., St. Paul 1, Minn. 

Circle 313 on Inquiry Card 

SWITCH LITE 
Unit is front relamping, front mounting, 
M-Series, switchlite. 

Includes: 4 independent MS flange 
base lamps with silicon rubber color fil-
ters; common ground lamp circuit for 
independent or multiple lamp lighting; 
and translucent white button which lights 
up completely or in colored quarters or 
vertical or horizontal halves. Mount 
without hardware from the front of any 
panel 0.020 to 0.250 thick. Snap-on 
switch modules in 2pdt or 4pdt have 
momentary, alternate or solenoid-held ac-
tion. Controls Co. of America, Control 
Switch Div., 1420 Delmar Dr., Folcroft, 
Pa. 

Circle 314 on Inquiry Card 
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THUMBWHEEL SWITCHES 
TABET U.S. Patent 2,841,660 

Binary & Digital. Meet MIL-S-22710 

• For Critical Reliability Applications. 

• Available with internal lighting MIL- L- 25467A. 

t, Permanent wafer type, Series TSD-P. Only 1/2 " 
,i. panel space needed per module. Also 
available in multi-deck series TM. 

Permanent wafer type, Sedes TSB-P. Available 
in 8, 10, 12 or 16 positions, up to 36 
switches per assembly. 

Removable wafer type, Series TSD-R. For con-
tinuous operation applications where in-
terruptions must be held to an absolute 
minimum. 

Removable wafer type, Series TSB-R. For 
applications where where maintenance time is 
valuable and rapid servicing a necessity.' ' 

CHICAGO DYNAMIC INDUSTRIES, Inc. 
PRECISION PRODUCTS DIVISION 
1725 Diversey Blvd., Chicago 14, Illinois 
Phone: WE Ilington 5-4600 

Circle 89 on Inquiry Card 

free 
ask for 

6 ALLIED 
51  ELECTRONICS -4 

for Industry 
f 

CATIA.011 •.10 

stanctetwitcs 
, 

*•••-•.•••• • ••• ••• .•••••» 

iy906u3r ÁulIELF 

INDUSTRIAL CATALOG 
672 pages IT'S THE COMPLETE CATALOG FOR 

ALL ELECTRONIC COMPONENTS 
DIRECT FROM THE WORLD'S 

LARGEST STOCKS AT FACTORY OEM PRICES 

For FREE copy, check reader service card or write direct 

ONE ORDER ALLIED ELECTRONICS 
TO ALLIED industrial subsidiary of 
FILLS THE ALLIED RADIO 

WHOLE BILL I 100 N. Western Ave., Dept. 907-J, Chicago 80, III. 

11111111111111I1111111111111111111111111111011111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111M11111111111111111111111111111111111111111 
Circle 90 on Inquiry Card 

Solderless Terminals Spade and Ring Terminals 

Lugs and Terminals Wrap-a-Wire Terminals 
• High-production techniques afford lowest possible cost 

• Ample stocks assure fast delivery 

Request Bulletin No. 612. 
Send b/p or specs. for quotation 

monuForruoinc comPono 
4037 West Lake St., Chicago 24, III. 

Circle 91 on Inquiry Card 

THIS 5 TON OBI PRESS-RITE 
CAN SAVE YOU BIG MONEY! 

In fast production, with 50% less 
die wear, low operating costs. 

In features. Large press extras 
like exclusive dual spring clutch 
and special "C' frame design ... 
at no extra cost. 

For the full money-saving details 
write . . . 

HAVIR MANUFACTURING CO. 
436 Cleveland Ave. • St. Paul, Minnesota 

Circle 92 on Inquiry Card 
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MUUCtEM 
REVEALED... 

NEW FORCED AIR 
SEMICONDUCTOR COOLER 

IERC's Staggered Finger Design of the 
F-600 Gives These Advanced Features: 

4 

PAT PNDINC, 

• MORE WATTS PER POUND 

• MORE EFFECTIVE USE OF FAN OUTPUT 

• EFFICIENT WITH MOST MAILABLE FAN 
TYPES 

• MODULAR CONSTRUCTION 

• ELECTRICALLY COMMON OR ISOLATED 
.MODULES 

• EASY COMPOMENT ACCESSIBILITY 

One of the major advancements in convector design introduced by 
IERC has been the staggered finger configuration. Intentionally 

induced air flow turbulence and increased convection rate of this 

design gves more effective use of fan output and greatly reduces 

mass requirements. As a result, the F-600 is superior in cooling 
efficiency, yet 50% lighter than comparable assemblies. 

We invite your evaluation of the new F-600. Let us send you 
test results ana complete technical data. Write on company 
letterhead to: 

IERC 
tranmstor devices 

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
135 West Magnolia Boulevard, Burbank, California • Victoria 9-2481 
Foreign Manufacturers: Et-ropelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd.. Swindon, England 

TRANSISTORIZED RELAY 

Highly sensitivc, all transisloried unit 

for long rugged service. 

Mode; T L- 15X: is a laboratory relay 
rated at 1500w at 110v. It features an 
external reversing switch with a posi-
tive safety lock. It measures 4 x 5 x 4 
inches. Model TL- 15(K) is also equipped 
with neon irdicating lights whicb show 

relay position. Lightweight lab unit has 
2 outlets—one for controlled load; the 
other fur convenience. An industrial 
model, TI- 1500 is also offered, rated: 
1500w at 110v; 6 x 5 x 2 in. Max. 
operating temp. is 134°F. Delpark Elec-
tronics, Inc., I113;', Morton Ave., Ches-

ter, Pa. 
Circle 255 on Inqt.iry Cord 

RECORDER/REPRODUCER 

Tapc instrumentation designed with finie 
delay. 

This magnetic tape recorder/repro-
ducer, 480 Series, is housed in 2 stand-
ard 19 in. rack cabinets. It provides a 
fixed or continuously variable time delay 
between record and reproduce or between 
2 reproduce operations on a pre-recorded 
tape. The desired delay ( up to 30 sec. 

at 60 ips) can be set by timers located 
on the second cabinet or by the data 

itself. Model 481--100cPs to 100Kc 
Direct and 0 to 1(hcc. FM, and Model 

482-250cps to 250Kc Direct and 0-20Kc 
FM. Electronic Systems Div., Sangamo 
Electric Co., Springfield, In. 

Circle 256 on Inquiry Cord 
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New -series 

Switchlite 

Displays 4 Colors 

at Once... 
4 independent lamps...choice of 5 colors...and 8 button styles gives unlimited indication flexibility 

a different color 
indications on 1 button 

Horizontal split. d. 
larco reliability u 

segment 

Vertical split, two- lamp 
brilliance per segment 

"T" split, either side, 

Total button illuminated 
—pair lamps for color 

change 

ACTUAL 
SIZE 

Indicating Versatility—Just One Feature 
That Makes New Switchlite Unique! 

M-Series Switchlite gives you any kind of display 
you need! 4 independent lamps with common 
ground lamp circLit ... buttons with 8 styles of 
legend area ... choice of 5 colors give unlimited 
flexibility. Silicon rubber color filters replace 
without removing lamps. 

Switching Versatility-6 different switch modules 
snap on without disturbing panel mountirg. 
Pick from 2PDT o 4PDT switches with 
momentary alternate, or solenoid- held action. 
Switch module omitted for indicator 
light use only. 

Idiot-Proof Design—so simple, you can't make a 
mistake ... all parts are keyed, even legend 
plate and lamp module. 4- lamp Switchlites 
relamp and mount from front ... fit into single 
horizontal or vertical cut-out. No hardware, 
no screws, no barriers. Individually or 
matrix- mounted in any pattern. 

All standard M-Series models available right now 
from your Control Switch Division distributor. 
Get the full story on new Switchlite. 
Write for new M-Series technical catalog. 

CONTROLS COMPANY 

OF AMERICA 

CONTROL SWITCH DIVISION 

1420 Delmar Dri‘.e, Folcroft, Pennsylvania 

Telephone: LUdlow 6-7500 • TWX: 215-534-0241 
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• seal metal joints, • seal leaks 

sheet work • use as adhesive 
• insulate wiring for prefabricated 

and terminals silicone rubber 

For a thousand jobs, just squeeze 
it on and it's on to stay! No pre-
mixing or priming. RTV-102 
silicone rubber adheres to almost 
anything — glass, metal, plastics, 
tile, wood, silicone rubber. Sets in 
minutes, cures in a few hours, forms 
a resilient rubber that never dries 
out, cakes or cracks. Resists mois-
ture, grease, weathering, many 
chemicals, and temperatures from 
—75°F to 500°F. 
RTV-102 won't sag on vertical 

surfaces, can be smoothed over 
large areas, "gives" with vibration 
and flexing. For free evaluation 
sample plus technical data, write 
on your letterhead describing your 
application to Section 00970, Sili-
cone Products Department, General 
Electric Company, Waterford, N.Y. 

GENERAL (5-4 ELECTRIC 
Circle 93 on Inquiry Card 

ICEMY PACE 

MINIATURE RESISTORS 

Wire wound, silicone coated units offer 
very high power rating'size. 

The "G" type resistors are presently 
available in 5 sizes: 1, 1.5, 2.25, 4 and 
7w in values ranging from Ion to 6oKn, 
depending on size and tolerance. Avail-
able tolerances are: 0.05%, 0.1%, 0.25%, 
0.5%, :% and 3%. The "G" series re-
sistors (upper five) are shown above in 
comparison with RS resistors of com-
parable wattage. All "G" Type resistors 

are provided with gold flash copper ter-
minations. Dale Electronics, Inc., P.O. 
Box 488, Columbus, Nebr. 

Circle 251 on Inquiry Card 

CIRCUIT BREADBOARD 
Low-cost device eliminates soldering in 
nzaking trial circuits. 

Known as the "Springboard," it pro-
vides 25 individual spring connectors, 
each of which can act as a common 
terminal for as many as 6 different 
components. Strong, square-wire coil 
springs ensure positive electrical contact, 
regardless of variations in gauge of com-

ponent leads. Trial circuits are first 
laid out in pencil on circuit planner 
sheets furnished with each unit These 
sheets are punched to fit over the coil 

springs. Plastonics, Box 2053, Santa 
Monica, Calif. 

Circle 252 on Inquiry Card 

THIS RELAY 

OPERATES  

ERFECTLY 

An Adlake mercury relay functions 
perfectly—even when smothered in 
dust, dirt, or other impurities. Neither 
gas nor organic material can pene-
trate its seal. Inside, mercury-to-
mercury contact takes place in a 
pure, non-oxidizing atmosphere. 
This liquid contact completely elim-
inates failures caused by low contact 

pressure, contact burning, pitting 
and sticking. Provides a new, clean 
contacting surface for each opera-
tion. No wonder Adlake mercury 

relays stand up in "dirty situations" 
where mechanical relays clog and 
fail. Adlake has the most complete 

selection of mercury displacement 
and mercury wetted cortact relays 
in the industry. For complete infor-

mation contact your Adlake repre-
sentative, or Adlake direct. 

A+ 4pdlake 
RELAYS 

THE ADAMS & WESTLAKE COMPANY 
Dept. M•8809 Relay Division, Elkhart, Indiana 

Phone 219 CONGRESS 4-1141 

Circle 94 on Inquiry Card 
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DEFLECTION AMPLIFIER 

I ransistorized electrostatic unit mounts 
around CRT neck. 

This wide band, fully transistorized 
deflection amplifier is designed for use 
with dual deflection CRT's combining 
electromagnetic and electrostatic deflec-
tion, used as output devices for computer 
generated displays. Type D65701 is pack-
aged on a 5 in. dia. printed circuit 
board which conserves space and keeps 
output lead length to a min. Push-pull 
output/channel is 120v peak-to-peak. 
Nominal input for full output is lv across 
1000. RMS Associates, 805 Mamaroneck 
Ave., Mamaroneck, N. Y. 

Circle 253 on Inguiry Card 

SSB RECEIVER ADAPTER 

Model RSSB-62-1A, converts conven-
tional AM receivers to SSB operation. 

Completely Nuvistorized unit operates 
with a B+ of 60v. The adapter meas-
ures 51/2 x 181/2  x 19 in. and weighs 20 
lbs. Included is an all-electronic AFC 
with a correction speed of 50cPs/sec. 
Received carrier is directly compared 
with a local carrier reference from a 
crystal oscillator. During severe fades 
of main and sub-carrier, a RC memory 
maintains tuning until carrier is restored. 
Kahn Research Laboratories, Inc., 81 S. 
Bergen Place, Freeport, L. I., N. Y. 

Circle 254 on Inquiry Card 

Now available... 

ARMAIS 

experience in 

Aerospace 

Ground 

Equipment 

ARMA— creator of the Atlas inertial guidance system—has engineered 
and produced almost $2 billion of complex systems and components over 
the past four decades. This performance-proved ability is now available 
to aerospace contractors for the production and development of a wide 
range of systems and components in the areas of electronics, computers, 
inertial components, servomechanics and hydraulics. It includes: 

Launch monitoring and control systems • Automatic checkout and test 
equipment • Ground handling equipment . Trainers and test simulators. 

Depot and factory test equipment. 

Complete details on production facilities and serv-
ices are contained in booklet AGE-1. Write Cor-
porate Government Marketing, Arma Division, 
American Bosch Arma Corporation, Garden City, 
New York. 8798 

.411M.4 DIVISION 
dreffeRICAN BOSCH AGRA« COANDOIL€17/011/ 
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Collector-Base Saturation D.C. Current A.C. Current Turn-On Storage Turn- Off 
Breakdown Voltage Voltage Gain Gain Time Time Time 
OVcso VcEsat h1, to, t„, toll Small- Signal 

Sylvania 
Epitaxial types 

For logic and driver applications, 
Sylvania offers a choice of high-
speed transistors featuring very 

low saturation voltage at high col-
lector current, plus fast turn-on, 

turn-off and storage time. 

2N9I4 40 volts ( min) 
at lc - 1.0 

0.7 volt 30 (min) 120 (max) 3.0 (min) 40 nsec 20 nsec 40 nsec 
(max) at at VcE = 1.0 V, at VcE = 10 V, (max) 
lc = 200 mA lc — 10 mA  lc = 20 mA 
Is = 20 mA 10 (min) f = 100 mc 

at VcE -= 5.0 V, 
lc -- 500 mA 

2N784A 40 volts (min) 
at lc = 100A 

0.19 volt 25 (min) 150 (max) 3.0 (min) 20 nsec 15 nsec 40 nsec 
(max) at at VcE = 1.0 V, at VcE = 10 V, (max) 
lc = 10 mA lc — 10 mA lc= 10 mA 
18=1.0 mA f = 100 mc 

2N708 40 volts (min) 
at lc = 1.0 ¡A 

0.40 volt 
(max) at 
18=10 mA 
le= 1.0 mA 

15 (min) 
at VcE = 1.0 V, 
= 0.5 mA 

30 (min) 120 (max) 
at VcE = 1.0 V, 
lc = 10 mA 

3.0 (min) 
at VcE 10 V, 
lc = 10 mA 
f = 100 mc 

25 nsec 

A look at the specifications will show that all of the transistors on these two pages make the most of Sylvania's advanced 

techniques for epitaxial growth. All have excellent AC current gain, low saturation resistance, and will operate at high 
case temperatures. Planar passivated construction gives Sylvania transistors their low noise and low leakage character-
istics, plus uniformity of electrical performance and extended life. 

Look to Sylvania when your design calls for reliable epitaxial planar transistors. Contact your Sylvania Sales 

Engineer or Sylvania Franchised Semiconductor Distributor for details. For technical data, write Semiconductor 

Division, Sylvania Electric Products Inc., Dept. 199, Woburn, Mass. 
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Large-Signal 
Sylvania 

Epitaxial types 
Particularly useful as core and 
lamp drivers, these medium- power 
transistors offer switching speeds 

only slightly less than their small-

signal counterparts, plus increased 
current and power-handling ability. 

Popular types include the 2N1613 
which, like the others, features the 
famous Sylvania Epitaxial process. 

Collector-Base Saturation D.C. Current 
Breakdown Voltage Voltage Gain 
Puce VcEsat OrE 

2N1613 75 volts (min) 
at le — 100 pA 

1.5 volts 40 (min) 120 (max) 3 (min) 
(max) at at lc = 150 mA, VcE = 10 V at lc = 50 nA td + t, + I= 30 nsec 
IC = 150 mA 20 (min) a: lc = 500 mA, Vcc = 10V 
l0 — 15 mA VcE = 10 V 

DC 958A 60 volts (min) 0.45 volt 20 (min) 60 (max) 1.0 (min) 60 nsec 25 nsec 45 nsec 
at lc — 100 µA (max) at at lc = 150 mA, VcE = 10 V at VcE = 10V, (max) (max) (max) 

lc = 150 mA 15 (min) at lc = 1000 mA, lc = 25 mA 
le = 15 mA VcE = 10 V f = 100 mc 

2N - 959A 60 volts (min) 0.45 volt 40 (min) 120 (max) 1.0 (min) 60 nsec 25 nsec 45 nsec 
at lc = 100 µA (max) at at lc = 150 mA, VcE = 10 V at VcE = 10 V, (max) (max) (max) 

lc = 150 mA 25 (min) at lc = 1000 mA, lc = 25 mA 
IB = 15 mA Vce = 10 V f = 100 mc 

2N2297 80 volts (min/ 
at lc = 100 pA 

1.0 volt 40 (min) 120 (max) 3.0 (min) --
(min) at at lc = 150 mA, VcE -= 10 V at Vce = 10 V, 
lc = 1000 mA 15 (min) at lc = 1000 mA, lc - 50 mA 
IB = 15 mA VcE = 10 V f 20 mc 

2N2410 60 volts (min) 
at lc = 100 µA 

0.45 volt 30 (min) 120 (max) 2.0 (min) 65 nsec 
(max) at at lc = 150 mA, VcE = 10 V at Vce = 1C V, (max) 
IC - 150 mA 25 (min) 100 (max) lc = 50 mA 
IB 15 mA at lc 5C0 mA, VcE 10 V = 100 mc 

65 nsec 
(max) 

SYLVAN L\ 
téuei7AV  1lO F 

e TELEPHONE SELECTRON/CS 
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Draftsmen - Model Makers - Engineers 

NEW WAL 
can help you solve 

high 
voltage 
connec 
proble 

You can choose from a complete series of standard 
designs and specify your particular connector envi-
ronmental needs. 

Alden laterally 
Melded wire arid 
reanerter insole. 
lieu seals wire 

Alden la• 
tegrally 
welded 
resistor .. 

Integral ieselatie 11 requires 
oily ' et long 

leakage patk 

1r YAP"-
Pots. Pending 

Exclusive Alden Insulation Re-
lieving Feature allows use of highly 
resilient Punch Press Contacts.. 

Paid 

A few of the many Alden IMI High Voltage Connectors and 
tube caps available for solving your problems. 

Connectors with leads tailored to meet your specs — oper-
ating voltage, circuitry layout and environmental conditions, 
or can be molded into Unit Cables. 

Engineering samples can be in 

your hands by return mail! 

The Alden High Voltage Wall Chart 
contains full scale engineering, draw-
ings, connector specs, wire types, and 
insulating material descriptions to 
simplify your planning, layout and 
specifying. 

Unique Alden High Voltage Connec-
tors are more reliable, simpler and less 
expensive than conventional designs; 
will tame arc-over and corona prob-
lems at voltages up to 30 KVDC. 

The exclusive Alden "IMI" (integrally 
molded insulation) makes it possible to 
mold insulation forming the connector 
body in a single hot shot directly 
around leads, contacts, and any special 
circuit components such as chokes, 
resistors or corona shells. 

This one shot technique actually adds 
reliability yet saves production costs 
and these savings are passed on to you. 

Send for the free Alden High Voltage 
Wall Chart — use it to determine the 
best standard design for your partic-
ular application then contact us for a 
sample connector or proposal tailored 
specifically to your needs. Write to: 

Nl 
PRODUCTS COMPANY 

9123 N. Main St., Brockton, Mass. 

Mg Pr, Ur% 

AC-DC POWER SUPPLIES 

Regulation is ±0.1% line, ±-0.2% load; 
ripple is 1% max. 

The RVA Series voltage regulated 
transistorized power supplies are de-
signed to deliver voltage regulated dc 
power from 105-125vac sources. Input 
freq. range is 50-400cPs. The RVA series 
is manufactured in 4 constant duty power 
ratings-15, 30, 60, and 100w. Models 
from 5vdc to 300vdc are available. The 
RVA-300-30 (shown) has: input, 105-
125 vac; output, 300vdc, 30w; and meas-
ures 4V2 x 3% x 6 in. Kupfrian Manu-
facturing, 160 Prospect Ave., Bingham-
ton, N. Y. 

Circle 257 on Inquiry Cord 

BROADBAND HORN ANTENNA 

High, nearly constant operating efficiency 
over a 10:1 range. 

Model AN-10 is designed to accom-
plish the same function as a combina-
tion of conventional horn antennas. The 
high performance is made possible by 
using a solid dielectric phase-correcting 
lens located in a double-ridged horn. 
Calibration is within ±-0.3db. The Model 
AN-10 horn antenna weighs 4 lbs. and 
measures 11 in. long with an aperture 
of 5 x 7 in. It has a gain of 5 to 20db. 
Sylvania Electronics Systems—West, 
Sylvania Electric Products, Inc., P.O. 
Box 188, Mountain View, Calif. 

170 Circle 100 on Inquiry Card 
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ELECTRICAL INSULATOR 

e e 

THERMAL CO 

BRUSH BERYLLIUM OXIDE IS 0 

Diagrammatic courtesy of Avco Corporation 

The ceramic that conducts heat like a metal 
It's a unique paradox of properties: beryllium oxide stops electric 
current, but lets heat come through. 

That's why one part, made of Be0, can do two jobs better than 
two parts made of other materials. That's how many products are 
being made smaller and more reliable, at less total cost, to 
keep competitive. 

If you need a component which will conduct or absorb heat— 
while it insulates electrically— discover beryllium oxide. It com-
bines these properties better than any known material. 

We fabricate beryllia in virtually unlimited sizes and config-
urations, and it can be metalized and precision ground. 

Brush beryllium oxide ceramics will improve your product, your 
process, and save you money. 

THE BRUSH BERYLLIUM COMPANY 
5209 Euclid Avenue • Cleveland 3, Ohio 

Circle 101 on Inquiry Card 

BERYLLIUM OXIDE PARTS, 
FABRICATED AND SUPPLIED BY BRUSH 

To serve you better, Brush offers 
immediate delivery of improved 
quality and new, low priced stand-
ard beryllium oxide semiconductor 
bases and heat sinks. A variety of 
sizes and types is available—typical 
examples are shown here. Send us 
your requirements. Full information 
and specs furnished promptly. 



TELEMETRY BY TELE-DYNAMICS 

A featherweight 
that does a 

heavyweight's job 

Tele-Dynamics Type 1284A Low Level Subcarrier Oscillator 

weighs only 31/4 ounces and occupies only 4 cubic inches. 

Produced for the new generation of space vehicles, this unit is 

designed to. operate with differential signals as low as ± 5 

millivolts full scale. It provides meticulously engineered high 

linearity and thermal stability together with exceptionally 

rugged mechanical construction. 

The Type 1284A oscillator provides— 

• Low level operation with high level performance 

• High input impedance 

• High common mode rejection 

• Optional deviation limiting 

• Band pass filters for all IRIG channels 

For the operating, environmental and physical characteristics 

of this unit—or for details about Tele-Dynamics complete line 

of transistorized telemetry components, write to 

TELE-DYNAM ICS 
DIVISION 

AMERICAN BOSCH .447MAI COAPPOR,4770AV 

- r-• ri 
A. UM% 

PISTON CAPACITORS 

Sealed construction; for airborne, sea-
borne and missile applications. 

1111111111n 1111111 11111 

MADE IN UAL& 

Super Max-C Trimmer Piston Capac-
itors have an extended range because the 
electrode band is embedded within the 
glass cylinder. Long life anti-backlash 
adjustment mechanism has a minimum 
adjustment life of 500 cycles. Available 
in 1-14, 1-28, 1-42, 1-60 and 1-90pf for 
panel mounting. For printed circuits, 
ranges are: 1-14, 1-28, 1-42, 1-60 and 
1-90pf. Features include: dc working 
voltage of 1000vdc; dielectric strength 
of 2000vdc; Q factor of 500 at 1 mc ; 
and insulation resistance 10° megohms. 
There is no derating from —55° to 
+125°C. JFD Electronics Corp., 6101 
Sixteenth Ave., Brooklyn 4, N. Y. 

Circle 259 on Inquiry Cord 

CODE GENERATOR 
rus subminiature generator is keyboard 
operated. 

Producing either International Morse 
or Baudot codes, Codamite Model 201 
provides both a relay contact and a side-
tone output in either code selected by 
the operator. For military uses requir-
ing a small, portable, battery-operated 
unit, it operates from any voltage be-
tween 12 and 24vdc at a constant drain 
of 0.8a. Weighs less than 3 lbs., and 
is approx. 5 x 7 x 2 in. The unit is all 
solid-state, and uses a 10-bit magnetic-
core shift register as the memory ele-
ment for one-character memory. Dept. 
JA, Codamite Corp., P.O. Box 2914, 
Anaheim, Calif. 

Circle 260 on Inquiry Cord 
5000 ParksIde Avenue, Philadelphia 31, Pa. 

172 Circle 102 on Inquiry Card 
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NAT I ONAL SE M I CONDUCTOR 

A 
TBANSFORMERLESS 

DRIVE 
FOR THE 

(INTEGRATED CHOPPER) 

NS 3050 PARAMETERS 

BV, ,0 10 V min 

V,, 100 /,V max 

Ir , 5 nA max 

R, 501! max 

R, Y'2-) la 25m1 

• Circuit operates fm common power supplies. 
• High speed switch ng maintained from 10 CPS to over 100kc 
• Turn on time ‹: 1 ,sec 

Turn off time < 1 jtsec • 
• Maximum on time determined by C1 typically 50 ,i,sec/uf 
• Spik ng minimized. 

FOR COMPLETE TECHNICAL DESCRIPTION OF CIRCUIT SHOWN WRITE FOR .TRANSFORMERLESS CHOPPER DRIVE CIRCUIT" GEM #8 AND 

DATA SHEETS TO PRODUCT MARKETING DEPT., NATIONAL SEMICONDUCTOR CORP., BOX 443, DANBURY, CONN. 

Imo 

'trademark 

NAT I 0 NAL SE M I CON DUCTOR 
CORPORATION 

DANBURY, CONN. • TEL. Ploneer 3 - 7624 • TWX DANB 452 - U 
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choose the Krohn- Hite multi- function 

filter that suits your applications! 

Why invest in multiple filters, when Krohn-Hite offers you a line of 
multi-function filters to meet your every day filtering requirements! 

There's the new Krohn-Hite Model 315-A, for example — a Band-
Pass, Band-Rejection or High-Pass variable electronic filter. Perfect 
for those unpredictable filtering applications in the audio and ultrasonic 
range. Covering a frequency range of 20 cps to 200 kc, the Model 
315-A is controlled through all its modes by a single switch on the 
front panel. 

For ultra-low frequency and audio range filtering, choose the conven-
ient Model 335 — the Krohn-Hite Band-Pass, Band-Rejection, High-
Pass or Low-Pass variable electronic filter. The 335 offers 5% frequency 
accuracy from 0.02 cps to 20 kc. Its high-pass response extends to 100 
kc. The low-pass response extends right to dc, with stabilization of 
the output dc level. 

Both of these versatile filters offer completely variable independent 
high and low cut-off settings. Dials are direct- reading. Their high 
input impedance of these filters allows bridging across sensitive circuits 
without loading. Their output impedance is low, and the output doesn't 
require terminating in a specific load. 

So if your filtering requirements change from day to day, consider your 
budget and investigate these Krohn- Hite multi- function filters! Write for 
full specifications. 

KROHN-HITE CORPORATION 
580 Massachusetts Avenue • Cambridge 39, Mass. 

Pioneering in Quality Electronic Instruments 

KUM?' uccue 

KLYSTRON AMPLIFIER 
Features a peak power output of 1.25 
megawatts at X band. 

The tube, the SAX-191, delivers a 
min. 1 megawatt of power output over 
a 370 Mc bandwidth. Although it oper-
ates in the 8.83 to 9.2Gc range, the 
flexibility of its 7-cavity design makes it 
adaptable for use in any area of X band. 
With its 50db gain figure, the tube de-
livers full output power from an input 
of only 12.5w. The result is a simplified 
chain; only one driver is required be-
tween the oscillator and the SAX-191. 
The tube is 37 in. long. Sperry Elec-
tronic Tube Div., Sperry Rand Corp., 
Great Neck, N. Y. 

Circle 261 on Inquiry Card 

STRIPLINE RESISTORS 
This "two dimensional" strip resistors 
fit into the stripline circuit. 

=11:1= 
Microstrip Stripline Resistors have a 

base of thin film natural mica. The re-
sistance film is an alloy of pure metals, 
approximately 50 millionths of an inch 
thick and sealed with a coating of 
Quartz. Fired silver terminations can 
be supplied for dc connection to the cop-
per center conductor of Microstrip or 
Stripline circuits. Can be supplied as 
matched loads, fixed pads, variable at-
tenuator elements or terminations. Avail-
able in resistances ranging from a few 
ohms to several hundred ohms. Come in 
straight rectangular or square sections, 
tapered rectangular sections for electri-
cal match, or curved. Filmohm Corp., 
48 W. 25th St., New York 10, N. Y. 

Circle 262 on Inquiry Card 
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LIM MUDUM 

HIGH RESISTANCE OHMMETER 

The Tera-ohmmeter, using no batteries, 
is fully line-operated. 

It is for measurement of extremely 
high insulation resistance in accordance 
with the specs. of Mil, IEC and VDE. 
The Type N has fixed test voltages of 
10 and 100v, a total range of 0.1 megs to 
50Th and is completely line operated 
with highly stabilized power supplies. It 
is for testing insulation of components, 
capacitors, transformers, cables, wires 
and the like. It also tests insulating 
materials such as plastics, etc. Rohde & 
Schwarz, 111 Lexington Ave., Passaic, 
N. J. 

Circle 406 on Inquiry Card 

GRAPHIC RECORDER 
Provides dynamic %() accuracy, high 
sensitivity to Vi% of span. 

This dual-speed graphic recorder has 
a 5mv to 50v span. Used in recording dc 
voltage or current variations vs. time, 
the Model 5000 provides step selection 
of ranges from 5mv to 50v by means of 
a front panel attenuator. It uses a null-
balance, servo-type, potentiometric, chop-
per-stabilized system to eliminate zero-
drift problems. Available chart speeds 
range from 1 in./hr. to 16 in./min. 
Measures 121. x 1134 x 9 in. Dallons 
Laboratories, Inc., 120 Kansas St., El 
Segundo, Calii. 

Microwave Test Equipment 

2.6 to 90.0 Gc 

Over 1000 standard precislon waveguide instru-
ments and components are described in Wave-
line's new 114 page illustrated catalog. This 
new easy to read catalog contains complete 
specifications and prices for the following 
standard items — 
. 

attenuators • noise tube mounts • crystal and bolo-
meter mounts • waveguide switches • series, shunt, 
and hybrid tees • fixed and adjustable terminations 
• slotted lines and probes • standard gain horns • 
elbows, twists, and straight sections • flange fas-
teners and waveguide stands • variable shorts • 
double stub, slide screw, and E/H tuners • band 
pass filters • directional couplers • adapters and 
transitions • frequency meters • pressure and bulk-
head units • phase shifters 

Write today for this new catalog: 
WAVELINE INC. 

P.O. Box 718, W. Caldwell, N. 1. • CApital 6-9100 

1 

W' VELINE 
CALDWELL, NEW JERSEY 

Phone: CApital 6-9100 TWX Caldwell, N. J. 703 
Circle 407 on Inquiry Card 
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ULTRA-MINIATURE 
TRANSISTOR 

TRANSFORMERS 
an 9%CTORS 

;IF  

PIOÉTIE-ER IN 
MIN f4iVRTZ,MON 

Actual Size 

DO—T 
DI—T 
SERIES 

Herinetically 
Sealed to 
MIL- T-2 TA 

IMMEDIAT 
DELIVERY 
From Stock 

There is no transformer even 
twice the size of the DO-T and 
DI-T series which has as much 
as 1/10th the power handling 
ability  which can equal the . 
efficiency . .. or equal the re-
sponse range. And rone to 
approach the reliability of the 
DO-T and Dl-T units (proved 
to, but exceeding MIL-T-27A 
grade 4). 

Rugged 
... COMPLETELY METAL CASED 

High. Power Rating 
 up to 10 times greater 

Excellent Response 
 twice as good at low end 

Low Distortion 
 reduced 80% 

High Efficiency 
up to 30% better, comare DCR 

Moisture Proof 
hermetically sealed to MIL-T-27A 

Anchored leads 
will withstard 10 pound pull test 

Printed Circuit Use 
 nylon ,nsulated leads 

Suited to Clip Mounting 
 use Augat # 6009-8A clip 

UNITED 
TRANSFORMER 
CORPORATION 
150 Varick Street, New York 13, N.Y. 

PACIFIC MEC. DIVISICN 
3630 Eastham Drive, Culver City, Calif. 

EXPORT DIVISION 
13 East 40th Street, New York 16, N Y. 

WRITE FOR LATEST CATALOG 

Circle 107 on Inquiry Ccod 

,--sn 
U Urg 

...for the Electronic Industries 

TANTALUM CAPACITORS 
Solid slug line features a unit rated at 
75v, 85°C max. 

A line of miniature foil tantalum and 
solid slug tantalum capacitors are avail-

able. Foil tantalum lines features a 400% 
increase in ratings for Mil specification 
can sizes, a 50% decrease in leakage 
current limits, and a 50% reduction in 
capacitance tolerance for etched foil 
units. Carolina Components Inc., 721 
Rosewood Dr., Columbia, S. C. 

Circle 263 on Inquiry Card 

BREADBOARDING SYSTEM 

Connectors are of helical spring design. 

The system components are the Koil-
Klips and a perforated circuit board. The 
Koil-Klip may be inserted anywhere on 
the V2 in. grid board. Once inserted the 
Klip may be pulled upward and com-
ponent leads and wires threaded thru the 
coils. The Koil-Klip will accommodate 
leads of the foil-type as well as leads 
having diameters up to 0.050 inches. A 
complete series of economical kits for 
laboratory and classroom is available. 
Elec-Traid, P.O. Box 53, Cambridge 41, 
Mass. 

Circle 264 on Inquiry Card 

MICROWAVE TOWER 

For microwave and heavy duty com-
munication and broadcast uses. 

This tower is constructed in an equi-
lateral triangular pattern of 3,4 ft. with 
the tower legs varying in tubular steel 
from 2 to 4 in. to meet the requirements 
of the installation. Tower is completely 
hot dipped galvanized and available for 
installations up to 800 ft. when using the 
proper size and weight of the tubular 
steel components. Can be tailored and 
engineered to meet exact needs of the 
antenna to be installed. Rohn Mfg. Co., 
Box 2000, Peoria, Ill. 

Circle 265 on Inquiry Card 

SOUND LEVEL METER 
Gives high performance under rugged 
environmental conditions. 

Model 2203, 6 lbs., features a stable ac-
curacy of -±ldb from 20cPs to 15xc over 
the range of 31db to 134db. This is 
obtained through a built-in precision 
condenser microphone, a case specifically 
shaped to minimize acoustic reflections, 
and an mils detector circuit. Field cali-
bration to 0.2db accuracy is readily per-
formed through use of a Model 4220 
Pistonphone Accessory. B & K Instru-
ments, Inc., 3044 W. 106th, Cleveland 
11, Ohio. 

Circle 266 on Inquiry Card 
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DC-AC INVERTER 

Delivers 117vac at 2.5a and 400crs from 
a 12v battery source. 

Heat radiation fins on opposite sides 
of the chassis permit the transistors to 
operate cooler for reliability under se-
vere amb. temp. conditions. The in-
verter, Model S/A814, is normally fur-
nished with 4 transistors. If voltage reg-
ulation to tight tolerances is required, a 
regulator pack can be provided. The input 
voltage range is from 6 to 32vdc; amb. 
temp. range from —35° to + 55°C. Max. 
voltage output is 300v-a with a mean 
efficiency of 87%. SunAir Electronics, 
Inc., 3101 S.W. Third Ave., Ft. Lauder-
dale, Fla. 

Circle 267 on Inquiry Card 

PRINTED CIRCUIT BOARD 
For curved applications, keeps shape even 
after reheating. 

For use in tracking systems, satellites, 
missiles and other applications requiring 
curved P.C. boards. Made of laminated, 

flame resistant epoxy glass in colors of 
tan, black or green, these boards have 
plated through holes and gold plated or 
solder plated circuitry. Curved printed 
circuit boards have been formed on a 
radius of 7 in.; smaller radii are pos-
sible, with boards printed on only one 
side. R G Circuits Co., 15261 Manse! 
Ave., Lawndale, Calif. 

Circle 268 on Inquiry Card 

MICROWAVE 
SUBSYSTEMS 

MONOPULSE RF 
SUBSYSTEMS 

BREAKTHROUGH 
IN COST REDUCTION!! 

Senate Bills to Curb 
Price Boosts Offere 
World War Yoh.... 
h.« wow.. • 

School Bonds and Ta 
Hike on June Bay-- 

Steel Prieellóeote4 
Stalls Ford Cardini \meet howeelathearmen 

Wage-Price 
Spiral Seen 
by Industry 
MI 
M. 0 

. • 
h•• a • 

I:n111,1s, 

11,1.1 I, 

Nrc 

)ost Office Chief Ca si 
Rate Boost Imperative 

4 

'Revaluations 
aaise Taxes 

st of Living Up .2°o 
n March to Set Record _ 

t Wit tear vow 
ce W.; aca. 4 ,404. 
e hat 

elmreaare 

tr; . 44,1 

lie Spars Ia ql ri.. 

(Steel Users in L.A. 
ye Import Prices 

lee.< teeh 

BetAMen and J. 
S See. teem. 

twe. a. te. bad. 

Kuchel arns Against 
.....zer«,..C.T; 

Postal Rate Increases 

M ICRO-RADIONICS, INC. 
ANNOUNCES NEW, LOW 
FERRITE ISOLATOR PRICES! 

In the face of industry-wide rising prices, M- R- I 
now dramatically reduces ferrite isolator prices 

for all popular band widths. 

Advanced state-of-the-art techniques and long 
experience, combined with a cost conscious, 
value analysis team and vastly improved produc-
tion methods have brought manufacturing costs 
to the lowest point in many years. 

M- R-I is passing these new, lower costs on to 

the microwave industry. 

Contact your M- R-I representative or write, wire 
or phone direct for the new low prices on ferrite 
isolators. 

VARIABLE DIRECTIONAL 
COUPLERS 

t71:5 h--- • 

[i • • •.» • a il 

1 ill 

Er.L. • • • ,1 

"L" BAND ATC AND DME 
TRANSPONDER TEST SETS 

*in( M ICRO —RADIONICS. INC. 
Formerly Kearfott Microwave Division 

14844 OXNARD STREET, VAN NUYS, CALIFORNIA 

STate 6-1760 • TWX: VNYS 5451 
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Circle 109 on Inquiry Card 

A Division of Radio Cores, Inc. 

9540 Tulley Ave., Oak Lawn, III. • Phone: GArden 2-3353 

SPECIFICATIONS 

Stability: 5 x 10-9/Day. Frequency: 1 
mc to 5 mc normal range; 31.25 kc to 50 
mc extended range. Oven: DC type pro-
portional control. Power: 28 volt input. 
Output: 1.25 volts into 5 K ohm load. 
Dimensions: 2" x 2" x 4.5" seated height. 
Write for data sheet. James Knights Com-
pany, Sandwich, 

JKTO-43 
Transistorized 
FREQUENCY 
STANDARD 

Designed for both 
laboratory and field service 

M1M 1711, UM 

SOLID STATE LIMITER 

This high power, passive, C-band unit 
is designed to replace TR tubes. 

The limiter operates from 5.4 to 5.7c.c 
at power levels up to 300Icw peak and 
450w average. Insertion loss, including 
a pressure window, is 1.2db max. Flat 
power leakage is 75mw and spike leak-
age is 0.15erg. Peak power in the spike 
is approx. 2w. Exhibits preselection 
characteristics and has a 3db bandwidth, 
nominally 35mc. Center of the bandpass 
can be adjusted to any freq. within the 
band by a single micrometer setting. 
Sperry Microwave Electronics Co., P.O. 
Box 1828, Clearwater, Fla. 

Circle 269 on Inquiry Card 

FIELD EFFECT TRANSISTOR 
Designed to directly replace vacuum tube 
pentodes. 

N-channel diffused silicon field effect 
(uni-polar) transistors are high input 
impedance, small signal amplifiers, in 
TO-5 packages. Features include: 
Source-to-gate and drain-to-gate voltage 
breakdowns are high; devices having 
breakdowns of 50(FG34), 100(FG35), 
150(FG36), and 200(FG37) are avail-
able; min. gm (transconductance) on the 
devices above is 1000; and min. input 
impedance is 50megs. Amelco, Inc., Elec-
tron Devices Div., 341 Moffett Blvd., 
Mountain View, Calif. 

Circle 270 on Inquiry Cord 
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DALE AC: EVES LIYJ NOR 
POWE ; EAKT ROG 
in relation to s'" with : EW "G" SERIES 

G-1 1 Watt 

aies 

R S -1 B - 1 Wait 

G-3 - 2 14 Watts 

RS-2C-2½ Wa 

G-5 - 4 Watts 

4IP 
RS-5 - 5 Watts 

G-10 - 7 Watts 

7 - 7 VVatl-

As precious jewels are mounted in gold to complement their value, DALE G Type and HG 
Type resistors are provided with gold flash copper terminations. This characterizes the 
craftsmanship and precision that makes this achievement possible. G Type Resistors 
presently available in five sizes: 1, 1.5, 2.25, 4 and 7 watts in values ranging from 10 ohms 
to 60K ohms, depending on size and tolerance. Available tolerances are .05%, 0.1%, 0.25%, 
0.5%, 1% and 3%. 

DALE 
TAMES 

THE 
HOT 

SPOT! 

HEAT DISSIPATION PATTERN 
OF PRESENT 5 WATT RESISTOR 

GREATLY IMPROVED HEAT DISSIPATION 
PATTERN OF NEW G-5 RESISTOR 

275 C. 

225 

175 

125 

75 

25 

The above patterns are typical in a comparison between any G Type resistor and 
any old style resistor. NOTE: If G Type resistors are operated at full power, soldering 
with low temperature solder is not recommended. 

DALE ELECTRONICS, INC. 
Columbus, Nebraska 

A Subsidiary of THE LIONEL CORPORATION 



liEW DALE :1 RESISTO 
MORE THAN DOUBLES  MIL  SPEC 
POWER REQUIRE E IS 
at so kerns, is sire 

The DALE HG-25 resistor meets all functional and environmental re-
quirements of MIL-R-18546C (RE-70) plus power dissipation of more 
than double the Mil Spec requirement. If derated to MIL rating, the HG 
will give unprecedented stability (test reports available on request). 

Molded into a gold anodized die cast aluminum housing, an exclusive 
Dale process, HG-25 is available in resistances ranging from .1 ohm to 
60K ohms, depending on tolerance. Tolerances are 0.5%, 1% and 3%. 
Terminals are gold plated copper. ( Also available with 6-32 studs and 

gold flash dumet terminals.) If operated at rated power, soldering with 
soft solder is not recommended. 

TYPE HG- 25 

A 9±. 07015 

B +:7og 
rs 1 1/16 
L. + 1/32 

l 15/16 
± 1/16 

Based on 275° C. internal hot spot 
temperature and resistors mounted 
on standard .040 aluminum 5" x 7" 
x 2" chassis. Applicable only to re-
sistors with .001" min. wire size. 
1% maximum deviation after 1000 
hours load life. 
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DALE ELECTRONICS, INC. 
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FR E E! use these cards for: 
• Catalogs, Bulletins, Literature • Design features of advertised products 
• Information about new products • New Tech Data for engineers 

YOUR NAME  TITLE   

FIRM   

FIRM ADDRESS   

CITY OR TOWN ZONE STATE   

1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 Ill 112 
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 
141 142 143 144 145 146 147 149 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 
169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 
197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 
253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 
309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 
337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 
365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 
393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 
421 322 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 
449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 
505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 

533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 
561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 
589 590 591 592 593 594 595 596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 
617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 
645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 
673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 

Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 

Please send me further information on the items t have circled above. 

1 BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 

POSTAGE WILL BE PAID BY 

ELECTRONIC INDUSTRIES 

The Computer Center 

P. 0. Box 1970 

Camden 1. New Jersey 

El-09 SEPTEMBER. 1962 

FIRST CLASS 

PERMIT NO. 2333 

CAMDEN, N. J. 
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FR E E! use these cards for: 
• Catalogs, Bulletins, Literature • Design features of advertised products 
• Information about new products • New Tech Data for engineers 

FIRST CLASS 

PERMIT NO. 2333 

CAMDEN. N. J. 

BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 

POSTAGE WILL BE PAID BY 

ELECTRONIC INDUSTRIES 

The Computer Center 

P. 0. Box 1970 

Camden 1, New Jersey 

YOUR NAME  TITLE   

FIRM 

FIRM ADDRESS   

CITY OR TOWN ZONE STATE   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 
85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 Ill 112 
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 
169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 
197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 
253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 

309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 
337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 
365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 
393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 
421 322 423 424 425 426 427 421 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 
449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 
505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 
533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 

561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 
589 590 591 592 593 594 595 596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 
617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 
645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 
673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 

Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 

Please send me further information on the items I have circled above. EI-09 SEPTEMBER, 1962 



N EW Subscription Order 
I wish a new complimentary Subscription to 

ELECTRONIC INDUSTRIES 
Mail Stop 

or 
Company Name Div./Dept.  

Name   Position/Title  

Company Address 

City Zone  State  

IMPORTANT 
FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE 

CATEGORY THAT BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to 
do so will delay your subscription. 

D Mfr. of non-military electronic receiving and transmitting equipment. 
D Mfr. of non-military electronic instruments, measuring, control and test equipment. 

D Mfr. of non-military electronic computers, data processing, analysers, business machine. 
D Mfr. of Guided Missiles and Accessories; Aircraft and Accessories, All Type of Military Products and 

Equipment. 

D Mfr of electronic components, parts, tubes and like products. 

D Mfg. Co. ( non electronic) using any of the above equip, in mfr., research or development work. 
D Broadcasting or telecasting station. 

Commercial communication user ( Tel & Tel, Police, Airports, Recording Studio, Etc.). 

D Independent research, test, design laboratories and independent consultants—not part of a mfg. Co. 
fj Gov't Bureaus, Gov't laboratories, Gov't research center, military installation. 

D Wholesaler, mfg. representative, service firm. 

D University ( educational) Public Library. 
ID Other ( Please explain)   

CHANGE OF ADDRESS 
I wish to continue receiving ELECTRONIC INDUSTRIES. 
Change my address as indicated. 

OLD 

Paste wrapper imprint here, or . . . 

Write in complete old address 

Company 
Mail Stop or 
Div./Dept.  

NEW 

• 

Title /Position  

Company Address _   

City Zone State   

Signature  

IMPORTANT 
FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE 

CATEGORY THAT BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to 
do so will delay your address change. 

D Mfr. of non-military electronic receiving and transmitting equipment. 
D Mfr. of non-military electronic instruments, measuring, control and test equipment. 
El Mfr. of non-military electi-z.Aic computers, data processing, analysers, business machine. 

Mfr. of Guided Missiles and Accessories; Aircraft and Accessories, All Type of Military Products and 
Equipment. 

D Mfr. of electronic components, parts, tubes and like products. 

D Mfg. Co. ( non electronic) using any of the above equip, in mfr., research or development work. 

Ill Broadcasting or telecasting station. 
D Commercial communication user ( Tel & Tel, Police, Airports, Recording Studio, Etc.). 

D Independent research, test, design laboratories and independent consultants—not part of a mfg. Co. 

D Gov't Bureaus, Gov't laborcf-ries, Gov't research center, military installation. 

D Wholesaler, mfg. representative, service firm. 

D University ( educational) Public Library. 
D Other ( Please explain)   ..   



FIRST CLASS 

PERMIT NO. 36 

PHILA.. PA. 

BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 

POSTAGE WILL BE PAID BY 

ELECTRONIC INDUSTRIES 

Chilton Company 

Chestnut & 56th Sts, 

Philadelphia 39, Pa. 

Aft: Circulation Dept. 
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FIRST CLASS 

PERMIT NO. 36 

PHILA.. PA. 

BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES , 

POSTAGE WILL BE PAID BY 

ELECTRONIC INDUSTRIES 

Chilton Company 

Chestnut & 56th Sts. 

Philadelphia 39, Pa. 

Ate: Circulation Dep.. 



X-Y PLOTTER SPECS? 
If you insist on the best possible performance from on X-Y Plotter, you need an EAI VARIPLOTTER®. Compare these 

specifications with your requirements: D Series 1110 Variplotter —Fully transistorized, rack-mounted or portable 11" x 

17" plotter providing 0.075% static, 0.1% dynamic accuracy. Plug-in scale factor modules, including 0.0001 volts/inch 
sensitivity module. Selectable inertial or velocity damping. Incremental or vernier scale factors. Off-board parallax control. 

Maintenance-free, blower type, vacuum paper hold-down and transformer-coupled servos. A plotter that satisfies the 

most difficult system requirements for accuracy, reliability and flexibility. E Series 1100E Variplotter — Offers the same 

high accuracy as the Series 1110 in a convenient table-top recorder. Field proven in over 500 installations. III Accessories 

include AC input module, log input module, function generator, symbol printer, keyboard translator for digital input, time-

base generator, paper roll drives and two arm, two pen systems. E Write for literature on EA! Variplotters, today. 

EII ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
ELECTRONIC INDUSTRIES • September 1962 Circle Ill on Inquiry Card 185 



MAKING ROOM AT THE TOP 

See the 41 additional EICO Instruments help-
ful for your lab and line work. Write for free 
catalog and name óf neighborhood distributor. 

Dept. EIN-9 
3300 N. Blvd., L.I.C. 1, N. Y. 

  Export Dept.: Roburn Agencies, Inc. 
431 Greeowich St., N. Y. 13, N. Y. 

EICO 

A
d
d
 
5
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in

 t
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 W
I
 

EICO creates a new, 
professional lab quality 
test instrument series 
at moderate prices. 

8 AC VTVM & 
AMPLIFIER 
#250 

Kit $49.95, Wired $79.95 

VTVM: 12 ranges from 1mv to 300v 
rms; response absolutely flat from 
10 cps to 600 kc; input impedance 
10MS2 shunted by 15µef; accuracy 
+3% of full scale. 

Note: Average responding meter 
calibrated in rms. Linear 0-1, 0-3 
scales. Decibel scales based on 
Odb=_lmw in 6002 with 10db in-
terval between ranges. 

AMPLIFIER: 60db gain on 1mv range; 
response + 0, —3db from 8cps to 
800kc; output to 5V rms undistorted, 
variable down to zero by attenuator 
control at output; input impedance 
10M12, output impedance 51(1.2; hum 
& noise —40db for signal inputs above 
2mv. 

DESIGN QUALITY: All frame-grid 
tubes; 60db frequency- compensated 
input attenuator ahead of cathode 
follower with 10db/step attenuator 
following; two-stage R-C coupled am-
plifier and full- bridge meter circuit in 
one overall feedback loop; no response 
adjustment required in amplifier cir-
cuit; single sensitivity adjustment; 
voltage-regulated power supply. 50/60 
cycle operation. 

EICO MODEL 255 AC VTVM 
Identical to Model 250 described 
above, but less amplifier facility. 50/60 
cycle operation. 
Kit $44.95 Wired $72.95 

Circle 112 on Inquiry Card 

MIDGET 
IN SIZE 

IN POWER 

TYPE LK 
rectangular high voltage 

CAPACITORS 

2620 N. Clybourn • Chicago 14, Illinois 
DI 8-3735 

' The little one" with the tremendous power! 
4 times the life of MIL-C 25A in case sizes 

reduced up to 80%! And you also get: 
superior resistance, better power factor, 

withstands greater overloads, nay be operated 
to 125°C and voltage ratings from 

600 to 500,000 volts. 

Write today for Bulletin LK 

Also ask for FREE pocket size 
"Comparator" and "Conversion" chart 

Custom e Engineering at 
Production Prices 

Jr1 

DC OUTPUT ACCELEROMETER 
Designed for voltage controlled teleme-
tering and other dc systems. 

Weighing only 7 oz., Model CA17 in-
cludes in a single package a variable 
reluctance linear accelerometer and a dc 
energized, transistorized carrier-demodu-
lator. It delivers 0-5 or --t2vdc and 
is energized with unregulated 25-30vdc, 
25ma power. Available in ranges from 

to ±-500g. Operates over an am-
bient temp. range of —65° to + 185°F. 
Damping is 0.6 critical or as spec'd. at 
room temp. PACE Engineering Co., 
13035 Saticoy St., N. Hollywood, Calif. 

Circle 271 on Inquiry Card 

MINIATURE RELAY HEADERS 
Gloss-to-metal hcrinetic terminals or 
headers for miniature relays. 

,dereeb, 
I Al 

Made with specially formulated "TR" 
glass in several colors, with 5270 nickel 
alloy pins, and with a mi:d steel body, 
the terminals are available with both 
grid and S-type (oval) pin layouts. Each 
layout configuration consists of up to 10 
pins. Three electrode styles can be se-
lected: hook, plug-in, and extended lead. 
The terminals can withstand heat shock 
up to 1000°F, in 20 sec. as well as bend-
ing and twisting. The Fusite Corp., 6000 
Fernview Ave., Cincinnati, Ohio. 

Circle 272 on Inquiry Card 
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RELIABLE products from RAYTHEON 

better tube performance oks I k 

The directional distribution of getter 
material on the glass envelope is a sure 
sign of reliable performance of Raytheon 
tubes. Effective initial tube degassing, 
directional flash and greater subsequent 
gas absorption by the efficient Raytheon 
pressed-pellet getter reduce contamina-
tion of tube components for longer, more' 
reliable operation. 
The Raytheon pressed-pellet getter is 

_impervious to moisture prior to its use 

and is therefore more effective at the time 
of firing and throughout the life of the 
tube. Compared to conventional getters, 
the Raytheon pressed-pellet open cup 
getter design eliminates spurious metal 
particles which endanger tube life and 
performance. For complete details on 
Raytheon's line of quality industrial tubes, 
please write to Raytheon, Industrial 
Components Division, 55 Chapel Street, 
Newton 58, Massachusetts. 

For small order and prototype requirements of reliable Raytheon tubes 
contact your franchised Raytheon distributor 

RAYTHEON COMPANY 

INDUSTRIAL COMPONENTS DIVISION 
Circle 114 on Inquiry Card 



11M 'MU Mr% 
...for the Electronic Industries 

POWER SUPPLY TESTER 

Dynaload Model DLT-1 features range 
of 0 to 5a, 0 to 50v. 

4 — - • - 

de a ' 

• e". 

Resistive loads selected in 7 separate 
values with provision for external loads 
to extend test range. Capacitive loads 
from 0.001-1.0µfd available, to measure 
stability of supply under adverse load 
conditions. Pulse loads available from 
0-3a with a pulse width from 10-10,-
0001.zsec at repetition rates from 10 to 
10,000pps and a rise time of la/gsec. 
Short circuit conditions may also be 
simulated. Rack & panel unit is 19 x 
x 12 in. Transistor Devices, Inc., 40 
Factory St., Cedar Grove, N. J. 

Circle 408 on Inquiry Card 

TUBE SHIELDS 
Heat-dissipating units designed for con:-
pactron tubes. 

These 14 types have been developed to 
fit all compactron tube types. The 
shields will accommodate T9 diameter 
compactron tubes in lengths from 1 to 
3 in. and T12 dia, tubes in lengths from 
15/4 to 4 in. Full length thermal contact 
is made with the tube bulb by the beryl-
lium copper spring finger liner. Heat 
is transferred from the tube bulb to the 
shell and then dissipated by radiation, 
convection and conduction. IERC Div., 
International Electronic Research Corp., 
135 W. Magnolia Blvd., Burbank, Calif. 

Circle 409 on Inquiry Card 

POTENTIOMETERS 
These 4000vdc units designed for use in 
radar and TV. 

The Series 51 is a carbon potentio-
meter rated at lw @ 40°C and gives a 
dielectric strength at working level of 
4000vdc across the end terminals. The 
Series 51 Potentiometers are available in 
a resistance range of from 5000f2 to 
50megs, with linear taper. Resistance 
tolerance up to lOOKS1 is -±20%, and 
30% above 100Kn. Actual voltage break-
down between terminals and ground is 
10Kvdc for 1 minute. The unit measures 
1 31/32 in. in diameter. Clarostat Mfg. 
Co., Inc., Dover, N. H. 

Circle 410 on Inquiry Card 

OVEN TEMP. REGULATOR 

For Use in connection with crystal ovens. 

This transistorized, non-oscillating, 
temperature regulat or, model V1250, 
regulates through proportional-control de 
circuitry. Regulation is effective through 
25w without cooling. The V1250 bans 
heater-circuit transient noise from the 
output and eliminates the danger of an 
overshoot in oven temp. with consequent 
damage to equipment. Power supply is 
28vdc. Regulator is approximately 3TA 
x x 4 in. and weighs lbs. Reeves-
Hoffman Div., Dynamics Corp. of Amer-
ica, Cherry and North Sts., Carlisle, Pa. 

Circle 411 on Inquiry Card 

CRYSTAL OSCILLATOR 
Temp. controlled Crystal Oscillator pro-
vides 20 channels. 

The unit uses flexible circuity with all 
components including capacitors, crystals, 
switch wafers, and oscillator mounted 
directly on the circuity. The flexible 
circuitry folds into less than 15 Cu. in. 
Twenty separate externally adjustable 
channels have a freq. stability of 1 part 
in 10° from —50° to +95°C. Monitor 
Products Co., Inc., 815 Fremont, So. 
Pasadena, Calif. 

Circle 273 on Inquiry Card 

RECTIFIER STACK 
For high freq. pOZC'Cr supplies and radar 
modulator circuits. 

dead,' 
valfidfe 

II 
The custom stack useable to 100Kc 

and above. Designed with "Golden Line" 
rectifiers and rated 35a with PRV to 
50kv. Applications include high freq. 
power supplies and radar modulator cir-
cuits such as charging diodes, holdoff 
diodes and backswing clippers. Contain 
large heat fins and open frame construc-
tion for cooling, and can be cooled by 
natural convection, forced air or liquid. 
Also available in encapsulated assem-
blies. Semiconductor Div., Hughes Air-
craft Co., Newport Beach, Calif. 

Circle 274 on Inquiry Card 
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COAX CONNECTORS 
For use zoith TIVTs, microwave ampli-
fiers, and backward wave oscillators. 

This series of modified series N pre-
cision coaxial connectors, known as the 
TWT series, feature a low VS WR. They 
are available for X-band and S-band 
applications and for either RG-55/U 
flexible cable or 0.140 in. dia., SOB rigid 
cable. Gremar Manufacturing Co., Inc., 
7 North Ave., Wakefield, Mass. 

Circle 275 on Inquiry Card 

CURRENT TRANSFORMER 
Wide-band unit has Ire q. response of 
1cPs to 35mc. 

Model WBCT-110 is for precision 
measurement of audio, video, r-f and 
pulse currents in conductors at low or 
very high voltages or in a beam of 
charged particles. It has 0.1 (+ 1%, 
—0%) via output, 2Onsec. risetime, 
0.0005% droop/asee, and is rated at 30kv 
flashover in air and hundreds of kv in 
oil. The dimensions are 4 in. O.D. and 2 
in. I.D. The unit is plugged into an 
oscilloscope using 520 cable. Pearson 
Electronics, Inc., 707 Urban Lane, Palo 
Alto, Calif. 

Circle 276 on Inquiry Card 

D MatriX 40.0M511 ata 

7938 
det 9 6-147 

CatItidge 

For computers, data 
processing, and other 
readout applications, 
DIALCO offers 

The complete line of 

DATALITES® 
Ultra-miniature DATALITES are available in several 
basic styles: CARTRIDGE HOLDERS that accommodate 
DIALCO'S own replaceable Neon or Incandescent 
LAMP CARTRIDGES. Unit mounts in 3/8" clearance 
hole... For multi-indication, LAMP CARTRIDGES are 
mounted on a DATA STRIP or DATA MATRIX in any 
required configuration... DATALITES with permanent 
(not replaceable) Neon Lamps may be had with or without built-in resistors...The 
"DATA CAP" series features a rotatable read-out lens cap; accommodates a clear 
(colorless) cartridge. LEGENDS may be hot-stamped on cylindrical lenses...Styles 
shown here are only typical. Send for information on the complete line. 

Write for 8-page Datalife Brochure L- 160C. 

50 STEWART AVE., BROOKLYN 37_ N.Y • Area Code 212, HYacinth 7-7600 
Circle 115 on Inquiry Card 

6L'Ó-MELT 
RESISTANCE SOLDERING 

... for  Perfect  
lead-to-pin joints 

on All sizes of A/N 

and similar connections 

61'0-4ffIT 
... for Fast-Efficient 

Accurate-Permanent 

connections. 

POWER UNITS • HANDPIECES • ACCESSORIES 

for all jobs from Micro-Miniature to Heavy- Current connectors 

WRITE FOR DESCRIPTIVE LITERATURE, PRICES AND NEAREST DISTRIBUTOR 

0/01ffig DIVI S I 0 N '1ricnBeoutÇ 

AMERICAN EL ECTRICAL HEATER COMPANY 

DETROIT 2, MICHIGAN 

ELECTRONIC INDUSTRIES • September 1962 Circle 116 on Inquiry Card 189 



a 

VISU Booth ; 109 NEC Show, Oct 8, 9, 10, International Amphitheatre, Chicago 

A C 
POWER 
SUPPLIES 

A complete line of single phase, two phase and 
three phase electronic power supplies with out-
put power ranging from 3 watts to 9 KVA. 

FeatuPing: 

• Precision 400 C.P.S. output (other fixed 
or variable frequency ranges available). 

• Regulated output voltage. 
• Low distortion. 
• Many standard optional features to suit 

your requirements. 

WRITE FOR OUR NEW POWERTRON SPECIFICATION CATALOG 

INDUSTRIAL TEST EQUIPMENT CO. 
55 EAST 11th STREET • NEW YORK 3, N. Y. 

Circle 118 on Inquiry Card 
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New Facilouic for Digital Systems Breadboarding 
FACILOGIC BY HARMAN-KARDON PROVIDES THE ONE PRACTICAL system for digital bread-
boarding, special test equipment, personnel training ... easily, simply, economi-
cally. 14 exclusive features, including built-in logical indicators; front and back 
connections; no maze wiring; MIL spec symbols; simplified loading rules. Bread-
board your system with FACILOGIC—convert readily, for final construction, to 
HARMAN-KARDON logic modules and exclusive FLEXI-CARDS. 

Write now for your FREE Guide to Boolean Algebra and complete FACILOGIC® purchase 
and exclusive "lease-loan" information. 
Request an in- plant demonstration, on your own problem with no obligation. 

Data Systems Division. harman kardon 
HK- 79 

Incorporated, Plainview, New York 

iLI PALi REM 

L-F OSCILLATOR 

JJ10 tuning fork oscillator series has a 
Ire q. accuracy of ±- 0.002%. 

This silicon transistorized oscillator 
operates at any specified frequency from 
50cPs to 20Kc. The JJ10 series gives a 
sine wave with greater than 3v RMS 
with less than 5% total harmonic distor-
tion or a square wave with greater than 
15v peak-to-peak with less than 5µsec. 
rise time. Freq. tolerance is -±0.005% 
from 0° to +60°C. Operates at any spe-
cified voltage from 6 to 60vdc. The unit 
measures x x to 41% in. de-
pending on freq. Accutronics, nc., 12 S. 
Island, Batavia, Ill. 

Circle 277 on Inquiry Card 

TANTALUM CAPACITORS 

Type CL44 and CL45 tantalum capad-
tors meet Mil-C-3965. 

Types CL44 and CL45 tantalum ca-
pacitors conform to Characteristic C of 
Mil. Spec. Mil-C-3965 and are available 
in ratings of 1.7 to 5604, 6 to 85v with 
a temp. range of — 55° to 125°C. These 
capacitors are designed for military mis-
siles and spacecraft. The patented leak-
proof, crimped seal used in these capaci-
tors will withstand the low atmospheric 
pressure of space environments. Recti-
fier-Capacitor Div., Fansteel Metallurgi-
cal Corp., N. Chicago, Ill. 

Circle 278 on Inquiry Card 
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MOTION TRANSDUCER 
Compact angular motion unit gives high 
dc output voltage. 

Metripak model 33 01 is offered as a 
basic building block for use in control, 
weighing, and instrumentation systems. 
It operates on 115v RMS, 60CPS, and pro-
duces a min. output of 0.6vdc/degree of 
shaft rotation from 0 to 18°. Specs: Step-
less resolution, 0.01% repeatability; lin-
earity 0.10% at 10° shaft position into a 
100K9 load; temp. stability is 1% over a 
100°F range and 2% from —40* to 
+160°F. Measures 3.9 x 2.3 x 1.0 in. 
Brush Instruments, 37th & Perkins, 
Cleveland 14, Ohio. 

Circle 279 on Inquiry Card 

EPDXY APPLICATOR 
For application of epoxies, potting and 
bracing compounds. 

A full range of adhesive jobs from 
minute droplets to the potting of com-
plete assemblies are possible. The Otto 
Injector consists of 3 elements: a nozzle-
reservoir; a bench mounted air operated 
metering control; and a treddle operator. 
Highly viscous or very thin epoxies and 
long fiber types are handled equally well. 
The standard ?/.,. in. size nozzle Injector 
is for precise jobs. The 1?4, in. size is 
for long run and large assembly jobs. 
Otto Controls, 8611 Lincoln Ave., Mor-
ton Grove, Ill. 

Circle 280 on Inquiry Card 

KEARFOTT 
KEARFOTT power transistors 

average 30% lighter, 50% 
smaller and occupy 50% less 

mounting surface. NEW modi-

fied TO-10 hermetically sealed 
case and improved internal con-

struction provide miniaturized 
GERMANIUM PNP POWER 
devices with ratings up to 120V 

@ 15 AMPS (our # KPG2000). 
We are also a DEPENDABLE 
SOURCE for the following de-
vices with ratings up to200V@ 

3AMPS:2N538 through 2N540A, 

2N1202, 2N1203, 2N1326, 2N-

1438, 2N1466, 2N1501, 2N1502, 
2N1504/10. Also available in 

TO-13 cases: 2N143/13, 2N156, 

2N158, 2N158A, 2N1437, 2N-

1465. 

The following DISTRIBUTORS 

stock these devices: Carter 
Assoc. Inc., Scottsdale, Arizona; 

Cramer Electronics, Inc., New-

ton, Mass.; Hollywood Radio & 

Electronics, Hollywood, Cali-

fornia; Solid State Specialist, 

Mountain View, California; 
Terminal- Hudson Electronics, 

New York City; Valley Electron-
ics, Inc., Towson, Maryland. 

Write Kearfott Division, General 

Precision, Inc., Little Falls, New 

Jersey or 437 Cherry Street, West 

Newton, Massachusetts. These 

devices are designed, manu-

factured and life tested by 

KEARFOTT SEMICONDUCTOR 
CORP., West Newton, Mass. 

TO-36 

MT-7 

TO-3 

TO-10 

RO-28 -1 

Note how little volume 
and space are required 
by Kearfott'sTransistors 

e)D GENERAL 
PRECISION 
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NEW 
LOW 

PRICED 
BEATTIE-COLEMAN 
OSCILLOTRON 

POLAROID(' 
PRINTS IN 
10 SECONDS 
It's new! It's efficient! It's versa-
tile! It's the Beattie-Coleman K5 
Oscillotron 'Scope Camera. 
• Direct view while recording. 
• Single traces at 1:0.9 ratio or 

13 traces at 1:0.7 on one frame 
of Polaroid Land film. 

• Choice of Polaroid roll film 
back or 4x5 back for Polaroid 
or regular cut film holders. 

• Uses Polaroid Land 10,000 
speed film. 

• f/1.9 Oscillo-Raptar lens. 

*395 complete 
ACCESSORIES: 

• Electric shutter actuator. 
• Data recording chamber. 

Circle number on card for info. 
on full Oscillotron line. 

"Polatoid"e by Polaroid Corp. 

BEATTIE-
COLEMAN, 
INC. 

1000 N. Olive St., Anaheim, Calif. • PR 4-4503 
Circle 121 on Inquiry Card 

PE, ri LYJ 

FAULT-RECORDING SYSTEM 
Records faults and abnormal conditions 
on electric power system. 

Designated as Type 0S-10, the equip-
ment is a grouping of modules which 
can be assembled into a complete system 
for fault recording to meet specific re-
quirements. Two recording modules 
available. One, a strip-chart recorder 
with fast-starting features, capable of 
starting artl accelerating to full chart 
speed in 4msec. when a fault occurs. The 
other is a drum recorder for very fast 
and short transients. An Automatic 
processor module is available for use 
with the continuous - drive recorder. 
Western Electrodynamics, P. 0. Box 98, 
Colorado Seings, Colo. 

Circle 281 on Inquiry Card 

MINIATURE COAXIAL SWITCH 

High r-f performance characteristics up 
to 3,0001tc. 

Miniature 2P2T unit is manually op-
erated and equipped with BNC connec-
tors. Can be supplied with electrical 
actuators and a variety of r-f connectors. 
Specs.: freq., 0-3,000mc; vswe, less 
than 1.15:1 to 900mc, 1.20:1 to 2000mc, 
1.40:1 to 3000mc; isolation, greater than 
55db to 900mc, 45db to 3000mc, between 
poles 60db to 900mc; insertion loss, less 
than 0.15 to 900mc, 0.20 to 3000mc; and 
handles 100w. Bay Roy Electronics, Inc., 
16608 Madison Ave., Cleveland 7, Ohio. 

Circle 282 on Inquiry Card 

High production 

AIR WOUND , 
CUSTOM COILS 
at "stock" prices! 

Stop paying "custom" prices for 

special application air wound coils. 

ROWLEY can produce air wound RF 

or choke coils of your design within 

10 days, at "stock" prices! .. . mag-

net-wire coils with ends stripped and 

tinned, ready for assembly, in the 

following range: .010 to . 187 inch 

diameter wire — 50 turns maximum. 

Send us your specifications for quo-

tation . . . no obligation, of course. 

ROWLEY 
SPRING 
COMPANY, INC. 
BRISTOL, CONNECTICUT 

Circle 122 on Inquiry Card 
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DIGITAL MILLIVOLTMETER 

The V60A is designed for low level dc 
voltage measurements. 

Low-cost, full 4-digit millivoltmeter 
has a data printer connection and built-
in automatic print control. It has a 
precision and sensitivity of e.--101.tv with-
out preamplifier. Can be used to read 
outputs of strain gages, thermocouples 
and other transducers; calibrate other 
millivolt measuring, recording, plotting 
or control devices; and test semiconduc-
tors. Absolute accuracy is --L-0.1% of 
reading or -±. 101.iv, whichever is greater. 
Its range is :1---99.99mv full scale. Non-
Linear Systems, Inc., Del Mar, Calif. 

Circle 283 on Inquiry Card 

UNIVERSAL SCAN CONVERTER 

Converts video information from any 
scanning format to another. 

The GEC 6021 Universal Transistor-
ized Scan Converter is designed around 
a dual gun storage tube and is capable 
of converting radar PPI data to a bright 
TV display on an ordinary TV monitor 
which can be viewed under high ambient 
light conditions. It is also capable of 
converting from one TV scan format to 
another. The entire unit can be rack 
mounted in less than 37 in. of panel 
space; weights 106 lbs. Consumes 175w 
of power. General Electrodynamics Corp., 
4430 Forest Lane, Garland, Tex. 

PACKAGED SOLUTIONS 
...to unusual 

connector problems 

Here's how CURTAC design solved 
another unusual connector problem: 
In this 24-contact special purpose 
unit, the male connector has a "re-
movable" type coaxial contact; the 
female has a "removable" CURTAC 
contact. The male contacts are housed 
in an aluminum body for common 
grounding; the female contact is in a 
body made of plastic Dyallyl Phthalate. CURTHC® 
For simple . . . complex . . . or special connector requirements — 
CURTAC design principles give you consistent and reliable con-
nector performance. 

For Coaxial Connectors, Regular Connectors or in any combination 
of coaxial and regular contacts, CURTAC design gives you these 
features and advantages: 

• New and patented closed entry construction. 
• Multi-wire linear contacts — smooth mating and 

elastic wrapping action of each contact wire, under tension. 
• Consistent and reliable electrical performance — dependable 

contact pressure, low voltage drop and high current rating. 
• Withstand 50g shock, 20g vibration and temperatures from 125°C. 

to —65°C. without damage or contact chatter. 
• Function to specification after 100,000 insertion and withdrawal cycles. 
• Meet or exceed all applicable Mil. Specs. 

Electronic Fittings Corporation can supply you with a variety of standard 
CURTAC Rack and Panel and Coaxial connectors, or will design, engineer 
and produce CURTAC Connectors to meet your specific requirements. 
Write today, for complete information and literature. 

1121 ELECTRONIC FITTINGS CORPORATION 
Route # 7 • Danbury, Connecticut 

A subsidiary of 

CURTISS-WRIGHT CORPORATION 

Circle 284 on Inquiry Card Circle 123 on Inquiry Card 
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Stromberg-Carlson® 

TELEPHONE-TYPE 
COMPONENTS 
for unfailing quality 

RELAYS 

wide range, for many electromechani-
cal switching applications. Send for 
Bulletin T-5000R3. 

KEYS 

many designs available in pushbutton, 
cam and twist types. Send for Bulletin 
T-5002R2. 

TELEPHONE 

HANDSETS 

lightweight high-efficiency models. 
Standard or with switch assemblies. 
Send for Bulletin T-5017R. 

Plus all other telephone switchboard 

components. For bulletins and more in-

formation, contact our nearest Sales 

Office. Atlanta: 750 Ponce de Leon 

Place N.E.; Chicago: 564 W. Adams 

Street; Kansas City (Mo.): 2017 Grand 

Avenue; Rochester: 1040 University 

Avenue; San Francisco: 1805 Rollins 

Road. 

GENERAL DYNAMICS 

TELECOMMUNICATION 
Circle 124 al Inquiry Card 

MEE ` r,LT)51Prif0 

DC-DC STATIC INVERTERS 
Designed for use with. klystrons, mag-
netrons and CRT tubes. 

Small-size, transistorized static in-
verter converts 28vdc to a single output 
from 901 to 2000vdc. Provides close 
regulation for line variations, and is pro-
tected against short circuits, transient 
spikes and reverse polarity damage. 
Fully encapsulated and hermetically 
sealed, Model A6D1 weighs 26 oz. and 
measures 24 x 24 x 4 in. Units are 
supplied with threaded inserts and 4 
matching theaded studs are included. 
Abbott Transistor Laboratories, Inc., 
3055 Buckingham Rd., Los Angeles 16, 

Circle 285 on Inquiry Cord 

MICROWAVE OSCILLATOR 
Continuously tunable frow 8500 to 
9600mc; dial accuracy of 0.01%. 

Model G120 stable microwave oscil-
lator is for shipboard environments as a 
stable local oscillator and transmitter 
signal source for high resolution radar 
systems. The dial is calibrated in 1 mc 
increments. Short term stability is 2 
parts in 10' (nominal) and 5 parts in 
108 max. Long term stability is 1 part 
in 108 for 8 hours. Power output is 
500mw min. with stability of r-1.-1.0db. It 
is also useful as a secondary standard. 
Frequency Engineering Laboratories, P. 
O. Box 504, Asbury Park, N. J. 

Circle 286 on inquiry Card 

Buy Direct! 

BRIEF CASES—DISPLAY 
and SAMPLE CASES 

Immediate Delivery on 
Stock Cases . . . or We 
Will Custom - Make Any 
Style to Your Specs. 

ELECTRONIC CASE MFRS. 

We can manufacture cases to 
fit almost any specifications, 
no matter how unusual. Our 
prices are highly competitivel 

Inquiries invited. Write: 

M FRS. 
Le 

Briuggagef Cases 
Leather flood, 

Main Office- 386 Robert - St. Paul 1, Minn. 

Circle 12S on Inquiry Card 

ie. 

DIRECT-READING 
ROTATING VANE 
ATTENUATOR 
Model X1121A is a contin-

uously variable, precisely cali-
brated, direct-reading attenuator 
specifically designed to provide ex-
treme accuracy and reliability. At-
tenuation range is 0 to 50 DB with 
a calibration accuracy of 0.1 DB 
or ±2%, whichever is greater. Ex-
cellent time/stability is combined 
with an input power capacity of 
10 watts average, insertion loss of 
1 DB max. and a VSWR of 1.5 max. 
over the full band width of 8.2 to 
12.4 Gc/s. 

Model X1121A 
Available from stock $247." 

BUDD-STANLEY CO. 
175 Eileen Way, Syosset, Long Island, N. Y. 

NEW 1962 CATALOG AVAILABLE UPON REQUEST 

Circle 126 on Inquiry Card 
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TRANSISTOR TEST SET 

Automatically tests Alpha-Beta para-
meters of transistors. 

Model AB5000 measurements are made 
on a dynamic ac basis as a function of 
emitter or collector bias. In addition to 
checking the Alpha-Beta parameters, the 
unit also checks for leakage ( I..), and 
Alpha-Beta cut-off. The instrument has 
a regulated bias source which permits dc 
bias current ranges of 0-5000ma and col-
lector bias of 0-100vdc npn or pnp. The 
Alpha measurement range is 0-0.999 and 
the Beta range is 0-600. Electronic Re-
search Associates, Inc., 67 Factory Pl., 
Cedar Grove, N. J. 

Circle 287 on Inquiry Card 

ENVIRONMENTAL CHAMBER 
Designed for shock testing at various 
temperatures. 

Environmental chamber Model WF-
64-40+300 is for shock testing of elec-
tronic components at temps. between 
+300° and —40°F. With an unob-
structed interior of 48 x 48 x 48 in., the 
unit accommodates a variety of shock 
testing devices. Frost-free viewing win-
dow and vapor-proof interior lighting 
permit observation or photography dur-
ing tests. Temps. are recorded on a 12 
in., 24 hr. recorder. Temp. can be 
changed from +200° to 0° in 8 minmeq. 
Webber Mfg. Co., Inc., P.O. Box 217, 
Indianapolis 6, Ind. 

Circle 288 on Inquiry Card 

5 

New, economical 

15/16" dia. 5-watt wirewound 

variable resistors 

2 

Versatile Series AW 
Available with: 1 Bushing Mounting 2 Twist Tab Mounting 
3 Pull-on, Push-off Switch 4 Straight Tandems 5 Concentric Tandems. 
(The new Series AW wirewound controls can also be used with 

CTS Series 45 15/16” dia. .4- watt carbon control to make any combina-
tion of straight or concentric tandems desired.) Series AW can be 

supplied in L and T pads. Element wire can be soldered to end 
terminals if required. 

Priced less than larger diameter lower wattage commercial wire-
wound variable resistors. Unique high temperature heat resistant 

winding core and liner permit a 5-watt rating at 25C, or a 4-watt 

rating at 55 C derated to no load at 105 C. Resistance range is 

one ohm through 25,000 ohms, linear taper. The unit is completely 

enclosed for full protection. 

Write for Catalog 2100. ( West Coast Inquiries to Chicago Tele-
phone of California, Inc., 1010 Sycamore Ave., So. Pasadena, Calif.) 

CTS OF ASHEVILLE, INC. 
SKYLAND, NORTH CAROLINA 

SUBSIDIARY OF CTS CORPORATION • ELKHART, INDIANA 
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ELGEET 
ZOOM 
NAVITAR 

Elgeet offers Vidicon television cameras 
and lEimm cameras the first Zoom Nevi-
tar, a manually-controlled 4:1 zoom with 
a 20mm to 80mm range—f:1.8! This new 
lens achievement is optically compen-
sated to hold focus through the entire 
zoom action. Fourteen elements—covers 
Vidicon format—resolves 600 lines—linear 
zoom action by ring—list price: $400. For 
information, write for Catalog 2080-CZ18. 

ekeetOPTICAL COMPANY, INC. 
303 Child St., Rochester 11, N. Y. 

ri.•95 

Circle 128 on Inquiry Card 

lEg HU 0 Uri 

LOG-VOLTMETER-CONVERTER 

Covers 3,160:1 or 70db range on one 
continuous scale. 

Model HLVC-150 Log Voltmeter-Con-
verter has mirror-backed scale giving 
continuous ranges of 0.001 to 3.16v, 0.01 
to 31.6v and 0.1 to 316v. Lower linear 
db scale moveable over -.I-75db to permit 
decibels to be read relative to any se-
lected reference level. Output for log 
recording is lmv/db with 0.2db absolute 
accuracy over 70db range. Operates with-
in specs. with dc or ac inputs from 
10cPs to 50Kc. Power required: 100w, 
125vac 50/60cPs. Houston Instrument 
Corp., P.O. Box 22234, Houston 27, Tex. 

Circle 289 on Inquiry Card 

VOLTAGE LIMIT DETECTOR 

Indicates out-of-tolerance condition by 
means of relay closure. 

The Model LD654, used in conjunction 
with multiplier resistors, determines 
whether a monitored voltage is within 
predetermined limits. For dc signal volt-
ages from 1v and ac signal voltages 
from 5v to any max. required, the 
LD654 has a "GO" range adjustable 
from 15% to 40% of the nominal value 
of the signal voltage. Dimensions: 1.2 x 
4.0 x 4.0 in. Specs: Input impedance, 
10009/v; output, SPDT relay contacts 
rated 2a resistive at 28vdc; response time, 
25insec. max. Verco Inc., 1430 130th 
N.E., Bellevue, Wash. 

Circle 29e on Inquiry Card 

LET ZERO SOLVE 

YOUR PACKAGING PROBLEMS 

MIL-T-945 • MIL-T-21200 • MIL-C-4150 
MIL-T-4734 • MIL-STD- 108 • AND OTHERS 

Mil-Spec 
cases 

pre-engineered 
NO TOOLING COST! 

deep drawn aluminum 
or magnesium 

Transit, instrument and combina-
tion cases to meet all applicable 
military specifications ... pre-tooled 
and pre-engineered for fastest de-
livery at lowest cost .. . acces-
sorized to your exact specifications 
including shock isolation. Zero has 
delivered more than 250,000 cases 
to military specification. Send your 
print or contact your Zero sales en 
gineer for a quotation. •  

send for new 
32-page M  il-spec 

case catalog 
e,ro) and manual 

ZERO MANUFACTURING CO. 
1121 Chestnut Street, Burbank, California 
Telephone Victoria 9-5521 area code 213 
TWX 213-846-8094 
Factories in Burbank, Calif. & Monson, Mass. 

Circle 129 on Inquiry Card 
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COAXIAL ADAPTERS 
Matched waveguide to Type-N coaxial 
adapters cover 2.60 to 12.4cc. 

./ • 

The units consist of a section of rec-
tangular waveguide which contains a 
transition upon which is mounted a 
short section of coaxial line. The center 
conductor of this line is introduced into 
the broad wall of the waveguide section 
acting as a probe. The adapters transmit 
power in either direction and they have 
been especially designed to provide an 
improved VSWR characteristic of 1.25 
max. over the waveguide freq. range. 
Waveline Inc., Caldwell, N.J. 

Circle 412 on Inquiry Card 

THREADED NYLON STUDS 
Now available with 4-40 threads at each 
end. 

Solid nylon rods with ei in. of Amer-
ican Standard 4-40 threads at each end 
can be supplied in 2%, 354 and 454 in. 
lengths. Black nylon cap nuts also avail-
able in the 4-40 size. Useful as insulated 
adjusting knobs; decorative panel fast-
eners; making longer screws when used 
with the threaded nylon studs; and cap-
ping stud or screw end. The nylon cap/ 
nut threaded stud combination also finds 
use as non-conducting spacers and ran-
dom lengths screws. Weckesser Co., 
Inc., Dept. ES-2, 5701 Northwest Hwy., 
Chicago 46, Ill. 

Circle 413 on Inquiry Card 

IDEAS, too, 
grow Tall in 
Washington 4 State 

...and IDEAS are the 
stock in trade of the 
Electronics Industry 

Trees, mountains and buildings soar to the skies in 
Washington, but not alone. For here the minds of 
creative men find pleasant stimulation. Your scientists, 
researchers and engineers will enjoy a happy, agree-
able atmosphere, with opportunity for cultural, edu-
cational and recreational activity. Too, you'll find an 
undreamed-of wealth of natural resources to help 
make your business prosper. If you're relocating, 

+ or expanding, won't you consider surprising 
Washington State? 

DIRECTOR, WASHINGTON WASHINGTON STATE DEPARTMENT GOVERNOR 
OF COMMERCE & ECONOMIC DEVELOPMENT STATE OF WASHINGTON 

WRITE FOR "The Surprising State ... Washington," 
a 15-Minute Film on Industrial Opportunities here. 

STATE OF WASHINGTON 

A wonderful place to play in 
... a great state to stay in! 

FOR INFORMATION ABOUT 
THE MANY SITE OPPORTU-
NITIES IN WASHINGTON 
STATE, SIMPLY FILL OUT 
AND MAIL THIS COUPON. 

Washington State Department 07 Commerce 
and Economic Development — Industrial Divisiv4 
General Administration Building 
Olympia, Washington 

Please send ene information on sites and economic 
opportunities in the State of Washington. 

Name-

Company- 

Address   

City:  - Zone- State_ 
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OBI 1I1C OF,WJECig 

Up-to-the-minute abstracts of articles appearing in 

the leading foreign electronic engineering manuals 

CIRCUITS 

A D.C. Inverter With CR Timing, J. R. Nowicki. 
"Elec. Eng." July 1962. 5 pp. A square-wave in-
vertor is described in which timing is controlled 
by the decrease of base current, using a CR tim-
ing circuit. ( England) 

Trigger Circuits, R. Duchamp. " El et. Auto." 
June 1962. 5 pp. Diodes are generally used in 
steerirg circuits because of the resulting econ-
omy. Transistors may also be used, either for 
steering or amplifying the trigger pulse. ( France) 

Avalanches in a Free-Running Multivibrator, A. 
C. Bull, J. E. Houldin. " Elec. Eng." July 1962. 
3 pp. A free-running multivibrator circuit using 
two triode valves produces a waveform in which 
there are abrupt changes in grid and anode 
voltages, referred to as avalanches. It is shown 
that the initiation of an avalanche may be as-
sumed to be at a point where the high-fre-
quency gain of the system considered as a two-
stage RC-coupled amplifier just becomes unity. 
(England) 

An Active RC Filter Using Cathode-Followers, 
P. J. W. McVey. " Elec. Eng." July 1962. 6 pp. 
Two active RC networks are described, each us-
ing a single cathode-follower as its active ele-
ment. The transmission loss of one varies with 
frequency in a manner resembling the insertion 
loss of an m-derived LC filter, the other per-
forms a function similar to that of an LC pro-
totype. (England) 

Advantages of a Current-Derived Wien Bridge 
Oscillator, Maurice Price. "Canadian Elec-
tronics Engineering." July 1962. 2 pp. The cur-
rent-driven Wien network offers significant ad-
vantages over the conventional voltage-driven 
type. Advantages are simpler circuitry and less 
dependence on transistor parameters. It appears 
to be easier to achieve these desirable qualities 
with the current-derived network. (Canada) 

Crystal-Filter Design for Multi-Channel Applica-
tion, A. S. Chester. " El. Tech." April 1962. 8 
pp. A crystal filter design technique is de-
scribed which, by virtue of the circuit simplicity, 
has been found to be especially suitable for 
multi-channel applications. ( England) 

Negative Conductance in Parametric Amplifiers, 
G. Schilling. " Freq." May 1962. 6 pp. Para-
metric amplifiers may present input admittances 
with negative real components. Such negative 
conductances find applications for reducing the 
damping of tuned circuits. They depend very 
strongly on frequency. This frequency response 
of the negative input conductance was studied 
in detail by reference to the example of a 
parametric amplifier with parallel-resonant cir-
cuits. (Germany) 

COMMUNICATIONS 

A Method for Optimum Loss Distribution in 
Communication Networks, H. Kremer. " Freq." 
May 1962. 3 pp. With a linear dependence be-
tween circuit costs ( without basic costs) and 
line losses, the optimum loss allocation in com-
munications networks can be derived with the 
aid of simple calculating rules according to a 
"nodal-point theorem" derived in an earlier 
paper. (Germany) 

Double Spot AFC for Radio Teleprinter Recep-
tion, K. Grabe. "Nach Z.'' June 1962. 7 pp. 
AFC at the receiving end of radio teleprinter 
links (FI or Fe) is a special problem in as far 
as the signal be considered to be a control sig-
nal varying at liberty between two or four 
values. A proposal is made for employing a 
double spot control which is extended by an 
inoperative interval affecting only one direction 
of transmission. (Germany) 

COMPUTERS 

A Novel Computer Output Printer, A. W. Wal-
lens. " Brit. C & E." July 1962. 6 pp. Prin-
ciples of a printer capable of 100 characters/-
sec. using a five- by-five matrix of hydraulically-
operated styli was demonstrated by Creed and 
Co. some time ago. The device has now reach-
ed a production stage and is described in this 
article. ( Eng land) 

Magnetic films for Storage of Information, R. C. 
Kell. " Brit. C & E." July 1962. 4 pp. An out-
line is given of the methods of preparing and 
testing the films. ( England) 

Bridge Electronic Digital-To-Analog Functional 
Converter, N. A. Smirnov, V. B. Smolov, V. S. 
Fomichev. "Avto. i Tel." Vol. 23, No. 6. 16 
pp. Bridge digital-to-analog computers are con-
sidered which realize the functional treatment 
of the digital information according to correla-
tions. N2 F(Nx), N2 = (N., Ny). The de-
scribed circuits have in the bridge arms the 
conductance controlled by the digital code. The 
data of the experimental investigation of the 
controlled conductances of the bridge arms real-
ized on transistors are proposed. ( U.S.S.R.) 

Characteristics Of Magnetic Devices With Multi-
Aperture Cores, G. D. Kozlov. "Avto. i Tel." 
Vol. 23, No. 6. 9 pp. Analysis of magnetiza-
tion processes in multiaperature core devices is 
described, the two-aperature transfluxor being 
taken as a model. The way of determining an 
operation zone and characteristic of transfluxor 
control is proposed. ( U.S.S.R.) 

CONTROLS 

Conditions of Autonomous Control For Continu-
ous Action Chemical Reactor, V. A. Dozorov. 
"Avto. i Tel." Vol. 23, No. 6. 5 pp. A con-
tinuous action reactor, in which an arbitrary 
chemical reaction goes on is considered as an 
object of automatic control. ( U.S.S.R.) 

Semi-Graphical Method of Determination of 
Transfer Function of Automatic Control System 
with the Help of Known Transient Function, L. N. 
Darovskikh. "Avto. i Tel." Vol. 23, No. 6. 3 
pp. A semi-graphical method of determining 
the transfer function coefficients of the linear 
automatic control system with the help of the 
known transient function is described. The ex-
ample of the determination of the coefficients 
is proposed. ( U.S.S.R.) 

Electronic Automatization of Elevators. J. P. M. 
Seurot. " El et. Auto." June 1962. 8 pp. Auto-
matic control of elevators constitutes a typical 
logic problem. Electronics can provide indus-
trial solutions unmatched for flexibility, elegance 
and economy. Use of semiconductors adds to 
the reliability and durability of installations. 
Design of a four-floor equipment using memory 
and a coincidence matrix logic is presented. 
(France) 

GENERAL 

Correlation Functions and Spectral Densities of 
Difference of Two Random Functions With Time 
Quantization, G. S. Safronov. "Avto. i Tel." 
Vol. 23, No. 6, 3 pp. Correlation functions and 
spectral densities of the difference between a 
random function and its quantized values as 
well as the difference of quantized random func-
tions with a displaced argument are determined. 
(U.S.S.R.) 

Prewired Printed Circuits, P. Lemeunier. " El. et 
Auto." May 1962. 3 pp. Design of printed cir-
cuit prototypes is simplified by the use of spe-
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cial cards. These cards are perforated at the 
standard spacing and carry parallel inter-con-
nection bands of copper. (France) 

On Plotting Equipment Complex Amplification 
Coefficient of Non-Linear Pulse Element, M. 
Korshunov. "Avto. i Tel." Vol. 23, No. 5. 12 
pp. Determination of an equivalent complex 
amplification coefficient of a non-linear pulse 
element is considered. Investigation is based on 
the analysis of a pulse frequency response of 
a system linear part. ( U.S.S.R.) 

Elements of Pulse-Time Telemetering Systems, A. 
A. Abdullacy, I. A. Nabiev. "Avto. i Tel." 
Mar. 1962. 9 pp. Pulse-time telemetering sys-
tem transmitters of several kinds are described. 
Indicating, recording and number-typing second-
ary devices are considered which fix measuring 
pulses sent by the transmitters. ( U.S.S.R.) 

Certain Aspects of Current Density Distribution 
on the Surface of a Strip and an Elliptic Cyl-
inder in the Process of Cylindrical Electromag-
netic Wave Diffraction, V. P. Mandrazhi. " Radio-
tek" 17, No. 5, 1962. 13 pp. A rigid solution 
of the problem of cylindrical wave diffraction 
of an elliptical cylinder is presented. The de-
rived series-type solutions are changed into a 
form convenient for summation in computers. 
(U.S.S.R.) 

Concerning Self-Oscillations in Discrete Extremal 
Systems, A. V. Netushil. "Avto. i Tel." Mar. 
1962. 10 pp. Graphical investigation of the 
dependence of the extremum search character on 
the object static characteristics is described. 
Conditions of the self-oscillations appearance 
are determined. Self-oscillations appearing in 
one-channel and two-channel optimizators with 
search of different types are considered. ( U.S.-

Automatic Optimizator for Search of Least of 
Several Minimums (Global Optimizator), I. N. 
Bocharov, A. A. Feldbaum. "Avto. i Tel." Mar, 
1962. 13 pp. Possible construction principles of 
a global optimizator are considered. Elaborated 
circuit of the optimizator is described. Data of 
testing the experimental model of the described 
global optimizator are proposed. ( U.S.S.R.) 

A Review of the Development of Vacuum Tech-
nology, H. Schimank. "Vak. Tech." April 1962. 
6 pp. Article reviews the development of vac-
uum technology which is thought to have pro-
ceded in 3 stages. (Germany) 

Synthesis of a Multistage Filter With the Use of 
a Recirculator, I. S. Gonorovsky. "Radiotek" 
17, No. 5, 1962. 11 pp. A synthesis principle is 
described. It is based on replacing a single 
passage of a signal through a number of filter 
stages by a manifold repeated passage of a 
signal through the one and the same filter stage 
placed into a feedback loop. Application of 
this principle is illustrated on an optimal filtra-
tion of a radio pulse with frequency modulated 
fill-in. ( U.S.S.R.) 

A Model of Discrete Linear Programming, A. I. 
Moroz. "Avto. i Tel." Vol. 23, No. 5. 12 pp. 
A problem of finding an optimum program for 
control of transits in the transport system is de-
scribed. The problem is formulated as a dis-
crete linear programming problem. A method 
for its solution is proposed. ( U.S.S.R.) 

Low Q Band-pass Filters, R. O. Rowlands. " El. 
Tech." April 1962. 5 pp. The problem con-
sidered in this paper is how to modify a lossless 
filter design in order to preserve the relative 
discrimination between a wanted frequency and 
an unwanted band when the filter elements are 
lossy. This is achieved by a change in the 
scale of the normalized transfer function. ( Eng-
land) 

Electronics in Satellite "Ariel." "Brit. CIE." 
June 1962. 2 pp. Background information on the 
first British satellite, formerly designated S5I, 
describes equipment in the satellite and experi-
ments to be carried out in conjunction with three 
university colleges. ( England) 

Modern Private Teleprinter Systems, J. V. Evans 
& D. C. E. Hanney. " Brit. C.&E." April 1962. 
5 pp. In this article, various types of system are 
mentioned, with particular reference to a sys-
tern recently installed in Britain by Creed & Co. 
for the Aluminum Ltd. of Canada group of 
companies. (England) 

Spectral Analysis of a Packet of Pulses, M. I. 
Finkelstein. "Radiotek" 17, No. 4, 1962. 5 pp. 
The spectrum of a packet of pulses with a sym-
metrical envelope is determined and a method 
is given for the evaluation of the degree of 
concentration of the spectrum near the main 
regions of the envelope. ( U.S.S.R.) 

Tuning a Selective RC Amplifier with Amplified 
Selective Negative Feedback, A. I. Belitchenko. 
"Radiotek" 17, No. 4, 1962. 8 pp. Criteria for 
tuning a high-Q R-C amplifier with amplified 
selective negative feedback are analyzed. Phase 
relationships are determined in various sections 

of the amplifier. It is shown that, at or near 
the resonant frequency, positive feedback must 
be eliminated by correcting the phase shift 
caused by the input impedance of the twin-T 
network. ( U.S.S.R.) 

A Strip Line for the Investigation of Steep 
Pulses, D. Seltzer. " Freq." April 1962. 6 pp. 
A coplanar strip line results as a line type with 
which the influence of inhomogenities on the 
pulse shape can be investigated. Its charac-
teristic impedance is defined independently of 
the environment and it can be varied by simple 
means within wide limits. (Germany) 

Variable Bandpass and Dividing Networks for 
Centimeter Waves, F. Kunemund & G. Enslin. 
"Freq." April 1962. 7 pp. Microwave systems 
often call for filters and dividing networks whose 
mid-band frequency can be varied within rela-
tively wide ranges, while their bandwidth is to 
remain at least approximately stable. It is 
shown that a solution which presents economy 
with respect to compact layout and high tun-
ing accuracy can be attained with band-pass 
filters consisting of waveguide resonators with 
coaxial connecting lines and capacitive pin 
coupling, tuning being effected with dielectric 
pins. (Germany) 

Synthesis of Discrete Corrective Devices Based 
on Criterium of Finite Control Time, M. D. Pata-
pay. "Avto. i Tel." April 1962. 8 pp. The 
synthesis of discrete corrective devices is con-
sidered when the number of the transient proc-
ess intervals in the sampled-data system is more 
than minimum. Limitations applied to realized 
forms of the transient functions of the closed 
systems are shown. ( U.S.S.R.) 

Analytical Design of Optimum Controllers With 
Constant Disturbances, M. E. Salukvadze. "Avto. 
i Tel." Vol. 23, No. 6. II pp. A problem of 
the synthesis of an optimum linear system with 
constant disturbances is solved. An integral 
square error which is stored by the system, dur-
ing the whole transient process is taken as an 
optimality criterium. Sufficient conditions of 
optimality of the obtained solution are proved. 
(U.S.S.R.) 

Fades Characteristics Of Normal Noise, V. I. 
Tikhonov. "Avto. i Tel." Vol. 23, No. 6. 8 pp. 
For the normal stationary low-frequency noise 
with different spectral densities there are ex-
perimentally determined static fades character-
istics. There are: average number of fades and 
distribution in finite duration realization, dis-
tribution of duration of fades, distribution of 
the largest values, distribution of distances be-
tween minimum and the next maximum and dis-
tribution of the time of the first crossing of 
the definite level. Some of the experimental re-
sults are compared to the theoretical ones. 
(U.S.S.R.) 

Device Finding and Memorizing Sign of First 
Half-Period Of Sign-Variable Process, V. V. Shut. 
"Avto. i Tel." Vol. 23, No. 6. 3 pp. A device 
is suggested which finds and memorizes the first 
half-period sign in the sign-variable process. 
(U.S.S.R.) 

Dynamic Range of a Magnetic Recording Chan-
nel, M. V. Gitlitz. "Radiotek" 17, No. 4, 1962. 
II pp. The influence of uneven release of ferro-
magnetic carriers and detoning of the tape 
mechanism on the dynamic range of the track 
is analyzed for the case of direct magnetic re-
cording of signals and use of AM, FM and pulse 
modulation. ( U.S.S.R.) 

Concerning Stabilization of Speed of Motor Ro-
tation by Means of Relaxation Generators, M. I. 
Londer. "Avto. i Tel." April 1962. 6 pp. A 
block-scheme, an operation and a theoretical 
ground of the system of the accurate stabiliza-
tion of the rotation speed of motors with pulse 
control and with a standard relaxation gen-
erator are considered. Stability of the system 
for control of the dc low-power motor speed is 
analyzed. ( U.S.S.R.) 

Concerning Sensitivity of Hydraulic Amplifier 
with Nozzle and Flapper, 1. M. Krassov, et al. 
"Avto. i Tel." April 1962. 3 pp. Sensitivity of 
a hydraulic amplifier of the nozzle-flapper type 
under various conditions of its operation is 
analyzed. (U.S.S.R.) 

Median Value Diagrams of Networks and the 
Traffic Distribution in Telephone Networks, F. 
Wittig. "Nach. Z." April 1962. 6 pp. Investi-
gations during the years 1950 and 1955 have been 
continued with a median value network diagram 
for 1960. Changes in a subscriber trunk diallina 
network during the last decade can be derived 
from this with a great accuracy. (Germany) 

Investigations Relating to the Efficiency of the 
Traffic in Subscriber Trunk Dialling Systems, K. 
P. Kustermann & F. Wittig. "Nach. Z." April 
1962. 9 pp. Paper reports on the significance 
of traffic efficiency, its determination, and the 
results of traffic investigations. Causes of faults 
in S.T.D. systems and the failure rate in ex-

changes are investigated in detail. Type of 
faults and their location along the circuit are 
subjects of the report. (Germany) 

INDUSTRIAL ELECTRONICS 

Experiments on Training Machine to Distinguish 
Visual Shapes, E. M. Braverman. "Avto. i Tel." 
Mar. 1962. 16 pp. An algorithm for training 
a machine to distinguish visual shapes is de-
scribed. Algorithm is not based on any con-
crete properties of the shapes which the ma-
chine learns at the moment. As a main prin-
ciple of the algorithm there is taken only the 
hypothesis of compactness of shapes which, as 
the author supposes, is applicable to the shapes 
of the wide class. Experimental result of the 
suggested algorithm test are given. (U.S.S.R.) 

About Definition and . Specific Properties of 
Automatic Inspection, V. Yu. Kneller. "Avto. 
i Tel." April 1962. 10 pp. Modern opinions 
on the automatic inspection are analyzed. A 
new viewpoint is described which explains the 
automatic inspection process as a process of the 
automatic detection of events which determine 
control actions. ( U.S.S.R.) 

A Tape Controlled Rotary Table, J. H. Phillips. 
"Elec. Eng." June 1962. 5 pp. Equipment de-
scribed was developed for the automatic and 
accurate positioning of the rotary .table of a 
jig borer. A rotary version of the "Inductosyn" 
is employed and an accuracy of the order of 
±2 sec. of arc is attained. (England) 

Industrial Applications of Radioactive Isotopes, 
F. Juster. " El. et Auto." Jan. 1962. 4 pp. 
Radioisotopes have found numerous industrial 
applications in the fields of measurement and 
control. Two representative designs are de-
scribed. (France) 

MATERIALS 

Metallurgy and Electronics, A. Danzin & N. 
Thien-Chi. "Onde." Feb. 1962. 27 pp. This 
article examines the various items which elec-
tronics has brought to metallurgy in various 
ways: telecommunication, television, computers, 
process control, measurement, high frequency 
energy and scientific instruments. These elec-
tronic functions are only possible by the use 
of special metals whose degree of purity and 
the nature of whose manufacture are owed in 
great part to the metallurgy of special metals. 
There is a corresponding review of the problems 
posed in this way to metallurgy by electronics. 
(France) 

Ferrite Materials for High Temperatures, Y. 
Lescroel. "Onde." Feb. 1962. 7 pp. After 
having examined the performance with the tem-
perature of the various groups of ferrites, an 
account is given of the properties of new fer-
rites developed to work up to temperatures of 
the order of 250°C as well as the various ex-
amples of transformers and inductances made 
out of these materials. (France) 

MEASURE & TESTING 

Microwave Position- Fixing System Uses Digital 
Display, K. Aykawa, R. I. Matt. "Canadian 
Electronics Engineering," July 1962. 6 pp. This 
angular measurement system uses microwave and 
digital techniques, It is primarily designed as 
a control for inshore hydrographic surveying, but 
has application wherever position may be 
found by measuring the included angles be-
tween three known points. (Canada) 

Measurements of the Admittance-Frequency Re-
sponse of Parallelled Spacecharqe Diodes Op-
erating in the Range of Drift Tube Effects, F. 
Seifert. " Nach Z." June 1962. 4 pp. Measurement 
of the electronic admittance of plane- parallel 
spacecharge diodes with a large electrode spac-
ing is carried out in the frequency range 300 
to 600 MC by means of a resonance method. 
(Germany) 

Determination of Distribution Function of Random 
Process by Experimental Data, V. M. Baburin, et 
al. "Avto. i Tel." Vol. 23, No. 5. 10 pp. Some 
problems connected with the determination of 
a distribution function of a stationary random 
process, obtained experimentally, as a realiza-
tion are considered. Error for the obtained dis-
tribution function is estimated. ( U.S.S.R.) 

(Continued on page 200) 
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MCIg 
Two Practical-Class Waveform Generators, H. V. 
Beck. " Elec. Eng." June 1962. 6 pp. An out-
line is given of the use of commercially avail-
able electronic equipment in practical classes 
and • the circumstances in which apparatus must 
be designed specifically for the classroom. Two 
waveform generators, both feeding up to fifteen 
sets of apparatus in parallel, are described in 
detail. ( England) 

Crystal Locked Biocking Oscillators for a Time-
Mark Generator, P. P. Petry & C. S. Muller. 
"Elec. Eng." June 1962. 4 pp. A simple and 
accurate time-mark generator is described in 
which the main oscillator stage is a blocking 
grid oscillator locked by a quartz crystal. ( Eng-
land) 

A New Ionization Manometer with Linear and 
Logarithmic Scale and its Potentialities. " El. 
Tech." June 1962. 5 pp. An Ionization Manom-
eter is described which in addition to the con-
ventional linear scale shows also a logarithmic 
scale which comprises the whole pressure range 
of 10-2-10.° Torr. (Germany) 

Characteristics of Magnetic Amplifier with AC 
Amplification, N. M. Tishchenko. "Avto. I Tel." 
April 1962. 5 pp. Results of the experimental 
analysis of simultaneous magnetization charac-
teristics and static characteristics of the reactor 
magnetic amplifier with the amplification of the 
ac signal are described. ( U.S.S.R.) 

Color-TV Transmission Tests on an International 
Long Distance TV-Link Between Darmstadt, Berne 
and Rome, K. Bernath, et al. " Nach. Z." April 
1962. 6 pp. Color-TV transmission tests carried 
out during the last 2 years between Darmstadt, 
Berne and Rome have shown that in principle 
it is possible to transmit N.T.S.C. color-TV sig-
nals over international radio links of modern 
design covering distances in the order of those 
given from the reference circuit. (Germany) 

Measurements of Electric and Magnetic Inter-
ference Fields in the Vicinity of Telecommunica-
tion Equipment, H. D. Luke. "Nach. Z." May 
1962. 6 pp. Electric and magnetic field meas-
uring devices for investigations of distribution 

and amplitudes of varying interference fields in 
the vicinity of telecommunication equipment are 
described, and results obtained from measure-
ments on telephone sets and on a time search-
ing clock are reported. ( Germany) 

Interferomefry in Length Measurement. I. Elec-
tronic Counting of Interference Fringes, J. L. 
Goldberg & R. H. Brockman. " El. Tech." April 
1962. 5 pp. A study has been made of the 
photoelectric detection process applied to a 
steadily moving two-beam interference fringe 
pattern. Aim of this work has been to de-
termine the practicability of using electronic 
counting techniques in conjunction with two-beam 
interferometry to make precise measurements of 
length. ( England) 

Interferometry in Length Measurement, J. L. 
Goldberg. " El. Tech." June 1962. 6 pp. Al-
though a relatively poor ratio of signal-to-noise 
has often to be accepted, fringe counting has 
to proceed at the fastest possible rate in order 
to keep the measuring time at a minimum. This 
part of the paper deals with the design of a 
suitable type of trigger circuit which produces 
a counting waveform directly from a noisy fringe 
signal. ( England) 

Portable Transistorized Oscilloscope, H. Mativie. 
"El. et Auto." March-April 1962. 6 pp. Be-
cause of their advanced characteristics, recent 
transistors easily lend themselves to the design 
of battery-fed portable oscilloscopes of excellent 
performance. The Tektronix 321 oscilloscope is 
described. ( France) 

AC Millivoltmeter-Voltmeter, B. Fondat. " El. et 
Auto." March-April 1962. 2 pp. A fully tran-
sistorized measuring instrument, battery- fed by 
internal mercury cells providing an autonomy of 
400 hours, is described. ( France) 

Detection and Analysis of Gases, R. Morris, et 
al. " El. et Auto." Jan. 1962. 5 pp. A method 
and instrument have been developed for de-
tecting minute concentrations of gases and va-
pors in air or process streams. The constituent 
to be detected is allowed to react with an-
other gas to form particles (smoke or mist) 
within an ion chamber and the concentration 
determined by measuring the resulting change 
in chamber conductivity. Continuous ionization 
of the gas sample is provided by a radioactive 
source located within the chamber. Instrument 
design and the ion current reduction mechanism 
are di, ur<ed. ( Fronce) 

Tests on Passive Repeaters Used in Microwave 
Radio- Links, C. Colavito, G. D'Auria & B. Peroni. 
"Alta Freq." May 1962. 14 pp. Behaviour 
of passive repeaters used in microwave radio. 
links has been characterized by means of sim-
plifying assumptions. Then, the departure from 
these hypotheses, in the real problem, has been 
investigated; an efficiency is defined which 
takes into account all these departures. ( Italy) 

The Origin of Parasitic Currents in High-fre-
quency Mass Spectrometers and Methods or Sup-
pression, Von J. Rut. "yak Tech." May 1962. 8 
pp. By means of suitable experiments the main 
causes are explained which are responsible for 
the occurrence of parasitic currents in a high 
frequency mass spectrometer in which ions are 
produced via electron impact. (Germany) 

The Planning of an Electronic Telephone Switch-
ing Center with Special Consideration of Pos-
sible Interference. Part 3. Mathematical Treat-
ment of the Multi-testing Problems. Winfried 
Becker. "Freq." May 1962. 7 pp. If a multi-
tude of subscribers has access to a group of 
switching elements, multi-testing of one organ by 
a number of subscribers may occur. An ap-
proach for calculating the probability of multi. 
testing in two different systems of switching ele-
ments which differ with respect to the order 
of precedence in the attainability of these ele-
ments for an incoming seizure is shown. (Ger-
many) 

SEMICONDUCTORS 

Parallel Feedback Relay Semiconductor Ampli-
fier, R. A. Lipman. "Avto. i Tel." Mar. 1962. 
12 pp. Parallel feedback relay semiconductor 
power amplifiers ( non-symmetric triggers) are 
considered. Circuit operation is analyzed. Main 
calculation correlations and experimental re-
sults are proposed. ( U.S.S.R.) 

Two New Transistorized Variab!e Frequency Sys-
tems—A Reason for Comparing AM and FM 
Modulation, W. Kaiser, R. Rabe & W. Stuber. 
"Freq." May 1962. 11 pp. Two fully transis-
torized VF carrier telegraph systems are pre-
sented of which one operates with amplitude 
modulation and 120 cps channel spacing, the 
other with frequency modulation and 240 cps 
channel spacing. (Germany) 
(Continued on page 202) 
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ALL UNITS SHOWN ACTUAL SIZE 

A. Subminiature 1 KC tone generator. Contains one tran-
sistor, 4 resistors, 2 capacitors. Measures 0.2" x 0.28" diam. 

B & Bi. Computer mix gate. Contains 5 resistors and 
one capacitor. Repetitive circuit application uses thousands 
of perfectly matched units. Measures m." x 1/4" x M.". 

C. High stability computer circuit with * 1% deposited metal 
resistors. Contains 4 resistors, one capacitor. Measures 1M." 
x2%." x 

D. Complete 4-stage amplifier, 78 db gain. Contains 4 tran-
sistors. 17 resistors, 5 capacitors. Measures 11/4" x 1/4 " x 11/4 ". 

E. High reliability arc-suppression circuit. Minimum life of 

20,000 hours continuous operation. Potted in case, 11/2" x 21/4 " 
x 1/4 ", in actual use. Contains 4 resistors, 4 capacitors. 

F. Twin-T network mounted on space-saving octal plug. 
Contains 4 trimmer potentiometers, 5 resistors, 6 capacitors. 
Measures 1/4" x 1M." x 2,1/42". 

G. "Two-dimensional" triple trimmer potentiometer for 
restricted space application — 0.1" thick. Contains 6 fixed 
resistors in addition to trimmers. 

H. Gate circuit with plug-in mating connectors. Contains 
6 diodes. 5 resistors. Measures Wm" x 11/42" 
'Trademark 
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package shape. Within the limits described below, you 
can choose the size, shape, and component content; the 
circuits you need will be delivered soon. 

SIZE: From .02 sq. in. to 10 sq. in. ceramic surface area. 
SHAPE: Any two or three dimensional configuration 
within the size range . .. see typical units illustrated. 
FUNCTION: R-C networks, variable R-C networks, flip 
flops, NOR circuits, audio filters, rotch T filters, etc. 
CONTENTS: Transistors, diodes, rectifiers, fixed or 
variable resistors, capacitors, inductors— in almost any 
standard component value or tolerance. 

For additional information on Centralab PEC integrated 
circuits, write to: 

THE ELECTRONICS DIVISION OF GLOBE-UNION INC. 

900 East Keefe Avenue • Milwaukee 1, Wisconsin 
In Canada: Centralab Canada Ltd., Box 400, Ajax, Ontario 
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Differential Amplifier, M. Pivier. " El. et Auto." 
June 1962. 2 pp. A design which ensures a low 
drift rate without extreme selection of tran-
sistors is presented. ( France) 

Problems Concerning Transformerions Transistor 
Power Amplifiers, G. B. Debiasi. "Alta Freq." 
May 1962. 7 pp. Some problems concerning the 
design of transformerless transistor power am-
plifiers are discussed. The possibility of lineariz-
ing the transfer characteristics with large sig-
nals is considered, and a graphical method for 
checking thermal stability is studied. Experimen-
tal results obtained with a 20 W amplifier are 
finally reported. ( Italy) 

A Wide Band Transistor Logarithmic Amplifier 
at 45 MC. R. N. Alcock. " Elec. Eng." July 
1962. 6 .pp. A wide band transistor logarithmic 
amplifier working on the successive detection 
principle is described. Article considers in par-
ticular the difficulties incurred in the use of 
transistors and broad-band stages and the de-
sign of broad-bond interstage coupling for 
transistor amplifiers. ( England) 

A Transistor Voltage-to-Frequency Convertor, O. 
DeSa. " Elec. Eng." July 1962. 2 pp. A simple 
circuit using four silicon transistors converts volt-
age into frequency with good linearity provided 
that fin.: is less than about 2KC. ( England) 

Precision Gaussmeter, L. Vareille. " El. et Auto." 
June 1962. 4 pp. Semiconductors have brought 
into practical usefulness the Hall effect, which 
creates an electric voltage proportional to mag-
netic field intensity. Thanks to the high sensi-
tivity obtained with indium arsenide, a preci-
sion gaussmeter has been designed. It is des-
tined to measure magnetic field or its gradient, 
and ensures an incremental resolution of 10-4. 
(France) 

Radiation Damage on Diodes and Transistors, 
Part I, Mario Bertolotti. "Alta Freq." Feb. 
1962. 12 pp. The notion of radiation damage 
in semiconductor electronic devices is given and 
the more important nuclear radiations used in 
irradiation studies are briefly reviewed. Effects 
of these radiations on devices are then dealt 
with for the 2 types of devices. This first port 
is devoted to generalities and diodes. ( Italy 
in English) 

Temperature Stabilization of a Transistor Ampli-
fier Stage, T. M. Agakhayan. " Radiotek" 17, 
No. 4, 1962. 6 pp. This article treats some of 
the less frequently considered aspects of tran-
sistor temperature compensation. Influence of 
changes in the thermal current of the collector 
and of the transmission coefficient of the base 
current on the instability of the operation of 
the transistor stage are investigated for a range 
of temperatures. Several typical circuits ore 
used as examples. ( U.S.S.R.) 

Current-Tuned RC Oscillator Design and Per-
formance, U. S. Gonguly. " El. Tech." May 
1962. 1 pp. Article deals with the design of 
a resistance-capacitance oscillator in which for-
ward based silicon ¡ unction diodes are used as 
current va,iable resistive elements in the fre-
quency determining network. ( England) 

Frequency-To- Direct Current Converter, Yu. M. 
Tsod.kov. "Avto. i Tel." April 1962. 4 pp. A 
semiconductor high-stability frequency-to-direct 
current converter and its operation principles 
ore analyzed. Results of the experimental in-
vestigat:on of the converter are proposed. ( U.S.-

Transistorized Electronic Clock, R. Le Chevalier 
& R. Soyer. " El. et Auto." Jan. 1962. 7 pp. 
Excellent stability of the 50 cps frequency of 
the power line can be put to good use as time 
reference in the design of precise electronic 
clocks. Such a design is described. ( France) 

Transistor Contactless Pulse- Frequency Telemeter-
ing Device, S. G. Sukhotin, et al. Mar. 1962. 4 
pp. Operation and circuit of a new contactless 
pulse- frequency telemetering device are de-
scribed. (U.S.S.R.) 

Frequency Multipliers with Tunnel Diodes, H. 
Graf. " Noch. Z." May 1962. 7 pp. Tunnel diode 
characteristic is replaced by a simple mathe-
matical approximation. This permits non-linear 
cases to be treated. Frequency doubling circuits 
with tunnel diodes are discussed in more detail. 
(Germany) 

Transistor Generators, R. Matisse. " El. et Auto." 
March Acrl 1962. 5 pp. Paper describes a square 
wave generator based on clipping, a Wien 

bridge AF generator, a I to 44 MC oscillator, 
a stroboscope, and VHF oscillators reaching 250 
MC ( France) 

Switching Transistors: Operation in the Saturation 
Region, J. N. Barry. " El. Tech." June 1962. 6 pp. 
Types of transistor circuit available to the de-
signer of switching systems are discussed, leading 
to an analysis of the important transistor param-
eters which must be known to enable the 
design of fast saturating circuits to be under-
taken. ( England.) 

Transistorized Organ Generators, Alan Douglas. 
"Elec. Eng." June 1962. 7 pp. The continued 
trend towards more economic production of 
semiconductors and their associated circuit ele-
ments has prompted several manufacturers to 
introduce music generators employing transistors. 
Several circuits are described but all use tubes 
in some capacity. (England) 

Oscillating System of a Frequency Modulated 
Auto-Generator Using the p-n Junction Capaci-
tance. V. F. Goroshko. " Radiotek" 17, No, 5, 
1962. 9 pp. A possibility of using the p-n 
¡unction capacitance as frequency modulators in 
a wide band of frequencies is investigated. 
An equation is given for an oscillating system 
of a frequency modulated auto-generator. 
(U.S.S.R.) 

TELEVISION 

The Design of a Group of Plug-in Television 
Studio Amplifiers. "BBC Mono." April 1962. 
15 pp. Basic operational requirements of some of 
the amplifiers which are used in large numbers 
in the television broadcasting studios and trans-
mission networks are considered. Mechanical 
form of the amplifiers, which use a plug-in 
arrangement is described in detail. Electrical 
design of the most commonly used amplifier, the 
video distribution amplifier, is fully described. 
Details of its performance, together with that of 
two other amplifiers are given. (England) 

Examination of a Color-TV System Wherein the 
Chrominance Carrier, Situated in the Frequency 
Band of the Luminance Signal, is Simultaneously 
Frequency- and Amplitude-Modulated (FAM 
Method), Norbert Mayer. "Rundfunk." March 
1962. 20 pp. Experience gained with the Ameri-
can NTSC and the French SECAM systems, led 
to the conclusion that it is possible to devise 
a considerably simpler method. The proposed 
method involves simultaneously modulating the 
chrominance carrier in frequency and in ampli-
tude by two special color signals, and for this 
reason, it is coiled the FAM method. (Germany) 

On the Development of a Vidicon Camera-Tube 
with Enlarged Photo-Cathode (Diameter 2 in.), 
Walter Heimann. " Rundfunk." March 1962. 3 pp. 
Performance of the new tube is demonstrated 
by means of a TV transmission. Author draws 
attention to the possibilities of application of 
the 2 in. vidicon. ( Germany) 

Recording and Reproduction of Still Pictures 
with the Memory-Sheet Device, Heinz-Gunther 
Walter. " Rundfunk." March 1962. 5 pp. In the 
memory-sheet device, a storage element is avail-
able which, owing to its high upper-cut-off fre-
quency and its rotation in synchronism with the 
roster, is suitable for recording individual TV 
pictures and for reproducing an uninterrupted 
signal with unchanging picture content. (Ger-
many) 

The Memory Sheet, an Instrument for Recording 
Television Signals, C. Bodenstein & R. Otto. 
"Rundfunk." March 1962. 4 pp. Memorizing of 
separate pictures for any given length of time 
by a still- picture recording device poses special 
problems with regard to the magnetic-coating 
support and the storage head since both must 
be able to operate free from wear to a con-
siderable degree. The recording device described 
operates with a sheet as carrier for the coating, 
held at an adjustable distance facing a fixed 
plate. (Germany) 

Echo Suppression on TV Links by Means of Low-
Loss Passive Quadripoles, R. Ranch, "Nach. Z." 
June 1962., 12 pp. Echo interference of low 
intensity on TV links can be compensated in 
a simple manner by the insertion of passive 
echo equalizers with a negligible insertion loss 
and mismatch. Construction and design of such 
echo equalizers are described and practical 
applications are explained by means of a few 
examples. (Germany) 

The Assessment of Lenses for Television, W. N. 
Sporson. "Rundfunk." March 1962. 5 pp. Contrast-
transmission of a lens as a function of the 
spatial frequency (frequency response) is a most 
useful description of the image-forming proper-
ties of a television lens, particularly in view 

of the low spatial frequencies used in television. 
Paper describes a large optical bench which 
measures this function by operating upon the 
spread function ( response to unit impulse) to 
derive its Fourier transform; the spread function 
may also be recorded. (Germany) 

THEORY 

Formulas for the Calculation of the Char-
actertistics of Friction Vacuum Gauges, Hans-
Werner Drawin. "Vak. Tech." Mar. 1962. 5 pp. 
Two novel types of friction manometers have 
been developed recently; their working range 
stretches from 103 to 10-4 Torr and pressure 
indication is continuous. Theory of these instru-
ments leads to a set of formulas which allows 
the calculation of the characteristics of the 
gauges for the whole pressure range as a 
function of the nature of the gas. (Germany) 

Concerning Calculation of Magnetic Systems 
with a Constant Magnet, T. M. Vorob¡eva. "Avto. 
i Tel." Mar. 1962. 4 pp. A problem of finding 
a volume relative minimum of a magnetic sys-
tem with a constant magnet of the method 
of Langrange multipliers is solved for a certain 
kind of magnetic system with constant magnets. 
(U.S.S.R.) 

Concerning Connection Between Adjuncts of 
Determinant Elements and its Application in 
Invariance Theory, V. D. Vershinin. " Avto. i Tel." 
April 1962. 6 pp. Connection between the ad-
juncts of the determinant is shown to be in 
existence. Based on this connection the formula 
is deduced which permits calculation of the 
value of the determinant with the help of 
n-I adjuncts. ( U.S.S.R.) 

About Choice of Calculation Cases for Analysis 
of Systems with Random Parameters, A. I. 
Averbukh. "Avto. i Tel." April 1962. 6 pp. The 
method proposed in ( I) for the determination 
of the mathematical expectations and of the 
variance of solutions of differential equation 
systems with random parameters is made more 
precise. ( U.S.S.R.) 

Vacuum Drying, F. Kneule, "Vak. Tech." May 
1962, 7 pp. The theory on which vacuum drying 
is based is discussed by considering the various 
modes of heat transfer and movement of moisture 
in the matter to be dryed. Present state of 
art is illustrated by means of a number of 
typical examples. (Germany) 

Skin Effect Reduction by Use of Aeolotropic 
Conductors, P. M. Proche. "Cab. & Trans." 
April 1962. 12 pp. A very general theoretical 
calculation of the effective resistance of ''acolo. 
tropic" cylindrical conductors used os inner con-
ductors in coaxial circuits is presented. It is 
shown that, subject to certain conditi ons, skin 
effect can be significantly reduced. (France) 

The Ion- baffle in Conjunction with an Air-cooled 
Oil-Diffusion-Pump, R. A. Haefer. "Vak. Tech." 
Mar. 1962. 4 pp. Based on theoretical investi-
gations concerning the physical mechanisms of 
the lax- baffle in the high vacuum pressure range, 
4 different designs of the Ion- baffle were in-
vestigated by means of mass spectrometer 
methods, with the lox- baffle mounted on top an 
air-cooled Oil- Diffusion-Pump. ( Germany) 

An Investigation of Stationary Oscillations in a 
Magnetic Pulse Generator, I. M. Vatim, E. F. 
Zaytzeff and L. A. Meerovitch. " Rodiotek" 17, 
No. 5, 1962. 10 pp. Basic theoretical aspects 
of a magnetic generator ore analyzed. The 
equation for oscillation of the generator is de-
rived, solutions for this equation corresponding 
to asymmetric stationary oscillations are de-
termined and their stability is investigated. 
(U.S.S.R.) 

Theoretical Aspects of a Comb-Type Wave-Guide 
Surface, with Oblique Ridges, E. G. Solovyev. 
"Radiotek" 17, No. 4, 1962. 4 pp. A method 
is presented for approximated calculations of 
the delay of the fundamental wave in a delay 
system in the form of slots on the wide side of 
a rectangular waveguide oriented at a random 
angle. ( U.S.S.R.) 

Fundamentals of Statistical Design of Radio Cir-
cuits, 1, M. Einbinder. " Radiotek" 17, No. 4, 
1962. 9 pp. Elements are given for the calcu-
lation of numerical characteristics of parameter 
deviation distribution functions in the production 
of electronic radio circuits. Calculation is based 
on probability theory methods and mathemati-
cal statistics. ( U.S.S.R.) 

Synthesis of Information Handling Discrete De-
vices With Variable Program, L. N. Volgin, A. I. 
%Ikovich. "Avto. i Tel." Vol. 23, No. 6. 7 pp. 
Synthesis of the variable programs for the in-
formation handling discrete devices is described. 
The synthesis is based on solving the polynomial 
equations. ( U.S.S.R.) 

202 ELECTRONIC INDUSTRIES • September 1962 



PRECISION 
CAPACITORS 
TOLERANCES TO 0.1% 

Rectangular 
Adjustable 

EAI precision capacitors-fixed or ad-
justable-are available in tolerances of 
-±0.1% or better and with stability closer 
than ±-.01°/0 over operating temperature 
range. These unusually high standards 
result from EAl's specialized manufac-
turing know-how which includes the 
ability to measure capacity to accura-
cies of .005% and dielectric absorption 
to any circuit requirements. 

Rectangular 
Fixed 

TYPICAL SPECIFICATIONS: 
PS521-Polystyrene Dielectric 

Capacitance Range: .001 mfd to 10 mfd. 
Tolerance: -±53/4  is standard, -±23/4 , 

1-.1 3/4 , and -±0.1% on request. 
Stability: Better than .01%. 
Dielectric Absorption: Less than .01%. 
Construction: Non-inductive. 
Temperature Range: -55°C. to +85°C. 
Insulation Resistance: 10" ohm/mfd, 
minimum. 

Capacitance Change: 110 ppm/°c 
-±:10 ppmr c; ±5 ppmr c, upon special 
request. 

Tubular Fixed 

ÁmemmedallIMMe 

M521-Mylar Dielectric 

Capacitance Range: .001 mfd to 10 mfd. 
Tolerance: ±- 53/4  is standard, -±- 10%, 

-±0.5% or closer on request. 
Construction: Non-inductive. Sealed 
under inert gas. 

Temperature Range:-60°C to +150°C. 
Insulation Resistance: 10" ohm/mfd, 
minimum. 

Tubular Adjustable 

EAI production facilities can provide 
capacitors of virtually any tolerance or 
stability in temperature ranges in excess 
of 200°C. Write describing your require-
ments. Additional data is available by 
writing to Components Department. 

EAI 
ELECTRONIC ASSOCIATES, INC. 
Long Branch, New Jersey 
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COMPUTER CHECKS BOILERS 

A GE 312 Process computer system 

will be used by the Union Electric 
Co., St. Louis, Mo., to check the per-

formance of boiler - turbine units. 

Known as GARDE, the system uses 
sensing devices installed on equipment 

throughout the plant. Temperatures, 
pressures and electrical loads are trans-

mitted to the computer. 

EVERYTHING BUT... 

For the man who wants everything, Sylvania 
Electric Products developed this $5,000 " Home 
Entertainment Center." It includes six elec-
tronic devices: a 23- in. TV set, stereo tape 
recorder, stereo hi-fi phono, AM/FM and FM 
stereo tuner, PA system, and remote-control 
auto 35 mm. slide projector. Space is left for 
closed-circuit TV camera. 

"MOST SMALL FIRMS MAKE 

UNINFORMED DECISIONS" 

Most small firms ignore reliable 

business information available to them, 

according to a management research 

summary released by the Small Busi-
ness Administration. 

The summary, "Use of Outside In-

formation in Small Firms," was made 

of a report prepared by L. J. Crampon 

and S. F. Schweizer, both of the Univ. 

of Colorado, under an SBA grant. The 

report was based on interviews with 

162 Colorado small businessmen-123 

retailers, 22 manufacturers and 17 
wholesalers. 

Small businessmen show too little 

interest in using such information 

sources as trade publications, public 
libraries, their trade associations and 

commercial schools, the summary 
points out. 

It concludes that small businessmen 
should recognize the potential value of 

outside information from these sources 
as related to their problems—and then 

take advantage of it. 

The summary is available upon re-

quest from all SBA offices. Copies of 

the full report, "A Study of the In-

formational Needs and Problems of 

Small Businessmen," may be pur-

chased from the Bureau of Business 

Research, Univ. of Colorado, Boulder, 
Colo. The price is $2.50. 

VOLTAGE REFERENCE 

AMPLIFIER 
A solid state assembly combining voltage 

reference and first stage transistor am-

plifier in one epoxy package. 

Simplifies mounting and wiring in regu-

lated power supplies. 

Temperature coefficients down to 

.002%/°C. Vz — 13 volts -.± 10%. 

Ic-1.5 ma. Minimum DC current gain-

75. Oper. Temp.:-55°C to + 100°C. 

Standard turret type terminals or tinned 

=20 AWG copper leads for printed circuit 

applications. 

For additional information 

on Saratcga's complete 

line of solid state devices, 

wri;e: 

Saratoga Semiconductor 
A Civision of Espey Mfg. & Electronics Corp. 
Saratoga Springs, N. Y. • Telephone 4100 

Circle 134 on Inquiry Card 
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MODEL 700 
400 cycle fans, 
low weight, 
high performance. 

MODULAR PACKAGED 
COOLERS 

MODEL 800 
60 cycle fans 
suitable for 
most applications. 

MODEL 900 
60 or 400 cycle 
fans, equal in 
capacity to three 
800 Packages. 

HIGH EFFICIENCY • LOW COST • PRECISION QUALITY 
Three basic DELTA-T package sizes mate various fans with 

electrically isolated cooler quadrants obtaining thermal 
resistances between . 3' and 1.0 C/W per semiconductor, 

shelf or stud mounted. Pateit pending design utilizes full 

airflow, allows wide design la:itude, eliminates costly transi-

tion pieces and mica wafers. Fast delivery of any configura-

tion. Write for Bulletin. 

lD L1 

WAKEFIELD 
ENGINEERING, INC. 
SEMICONDUCTOR COOLER DIVISION 
WAKEFIELD, MASS. 617-245-5900 

PRECISION ENGINEERED SEMICONDUCTOR COOLERS 

TECHNICAL REPRESENTATIVES: 

Tom Crawford & Son., Norwood, Mass. • Jones Sudders, Inc., No. Syra-
cuse, N. Y., Middletown, N. Y. • Kenneth E. Hughes Co.. Union City. N. J., 
hiaddonfield, N. J. • Robco Sales Co., Pittsburgh 22. Pa. • W. Ben 
Wimberly Co., Clearwater, Fla., Or ando, Fla. • Scott Technical Sales, 
Dallas, Texas • Burt Anderson & Assoc., Chicago 46, Ill., Batavia, Ohio. 
St. Paul 4. Minn. • Perlmuth Electronic Assoc., Los Angeles, Calif., San 
Diego, Calif., Phoenix, Ariz., Albuquerque, N. Mex.. Palo Alto, Calif. 
• Jasper J. Backer Co.. Seattle, Washington • Douglas Randall. Jr.. 
Scarborough. Ontario, Canada. Montreal 2. Quebec • Teknis Inc.,Plainville. 
Mass. Cable AddreF . Tekni< PiainvipL• 

Circle 135 on Inquiry Card 

HOW BLACK 
IS BLACK? 

PEEL BACK THIS ZIP-STRI 

0 01 

.00 
BRADY STOCK NO.T C 

126 

Visually, one black looks as dark as another. But photo-
graphically, surface reflection can make black Printed 
Circuit Terminal Circles and Connector Lines show up 
white.' Result: Tedious clean-up work, retouching, 
wasted rime and money. SOLUTION: ('se new Brady 
B-204 Printed Circuit Drafting Aids! They reflect 
70% less surface light than the -blackest" tapes hereto-
fore available . . . cost no more. 

Get free bulletin and sample— make your 
own comparison. Write: 

W. H. En DIU CO., 751 W. Glendale Ave., Milwaukee 9, WIS. 
EST. 1910 

Manufacturers of Quality Pressure-Sensitive Industrial Tape Products, Self-Bonding 
Nameplates, Automatic Machines for Dispensing Labels, Nameplates, Masks and Tape. 

Circle 136 on Inquiry Card 

A 

DM SUS 
ON TINY TUBULAR PARTS 

STOP PINS 

C=. 

he 

TERMINAL BLOCKS 

PIVOT PINS SPRING PINS 

The advanced manufacturing 
method, developed and used exclu-
sively by Bead Chain, swages prac-
tically any type of small tubular part 
from flat stock into precision forms 
with positive, tight seams. Diameters 
up to 1/4", lengths to 11/4 ". 

If you can use high-volume pro-
duction, we can deliver it at a much 
faster rate and at far less cost! 

Send us a blueprint or sample and quantity requirements. 
We will quickly show you the big economies we can deliver. 

••• 

For 
Economical, 
Dependable, 
High- Volume 
Production! 

ft 

FRICTION FASTENERSI 

THE BEAD CHAIN MANUFACTURING COMPANY 

201 MOUNTAIN GROVE ST BRIDGEPORT, CONN. 

Circle 137 on Inquiry Card 
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• The FCC has warned that, until it sets standards for all 
channel TV receivers under the new UHF-VHF television 
set law, no so-called all-channel receivers can be said to 
meet performance characteristics which haven't yet been 
adopted. The FCC still has to set a date for the new rules to 
become effective. 

SEARCHING FOR SPACE SIGNALS 
This 85 ft. dia, radio 
telescope stands in 
observing position at 
the University of 
California's Radio As-
tronomy Lab. at Hat 
Creek, Calif. It, 
and its 33 ft. dia. 
companion, have al-
ready been used. The 
smaller one mapped a 
portion of the north-
ern Milky Way. This 
giant weighs 200 
tons, stands 110 ft., 
and surface error in 
the huge reflector 
has been reduced to 
less than one milli-
meter. It was designed 
and built by Western 
Development Labs. of 
Philco Corp., Palo 
Alto, Calif. 

• A new method of accurate navigation at sea by means 
of day or night star observations was revealed at the recent 
18th annual meeting of the Institute of Navigation. GEON 
(Gyro-Erected Optical Navigation), essentially is a tele-
scope mounted on a gyrocompass. The gyro provides geo-
graphic north and cancels out most of the effects of ship 
motion. The telescope is powerful enough to observe many 
stars in the daytime. With GEON, it has been possible to 
fix a ship's position within a mile with a single celestial 
sight whenever the sky is not totally obscured. 

• The operation of the supersonic transport of the future 
may rest in a miniaturized digital computer providing 
safety and economy as well as expanding available airspace 
for better traffic control. A Hughes Aircraft Company en-
gineer, at the recent 18th annual session of the Institute of 
Navigation, said that most of the techniques and hardware 
needed to develop a central electronic management system 
(CEMS) already exist. The CEMS could take over a num-
ber of different functions including navigation, cruise con-
trol, speed and altitude scheduling, communications, auto-
matic landing, systems test and checkout, and malfunction 
detection and identification, which are now performed, on 
subsonic aircraft, by a variety of subsystems. 

1.E'r[IM 

SYSTEMS 
WISE 

• A new "jam-resistant" communications technique, allow-
ing pilots to talk with each other up to 100 miles apart 
without being overheard, is under development for the Air 
Force by Raytheon Co. Infrared "light" beams will be used 
as the two-way voice carrier to prevent jamming, spoofing, 
interception or detection. The system includes automatic 
search, acquisition and lock-on features. The beamwidth 
will be about 1/10th of 1 degree wide and at a distance of 
50 miles its projected spot will be about 500 ft. in diameter. 
It is near completion at Raytheon's Missile and Space Div.'s 
Santa Barbara, Calif. Operations. 

II American Telephone & Telegraph Co., New York, N. Y., 
has invited 9 international communications common carriers 
to experiment with AT&T's Telstar satellite. The list in-
cludes American Cable & Radio Corp.; General Telephone 
& Electronics Corp.; Hawaiian Telephone Co.; Press Wire-
less, Inc.; Radio Corp. of Puerto Rico; RCA Communica-

tions, Inc.; South Puerto Rico Sugar Corp.; Western Union 
Telegraph Co.; and Tropical Radio Telegraph Co. 

HELMET SIGHTING SYSTEM— 
PILOT LOOKS, WEAPONS AIMED 
A helmet allowing a helicopter pilot to shoot what he sees, by simply 
looking at his target and pressing a button, has been developed by 
Sperry Gyroscope Co., Great Neck, N. Y. The visor is equipped with 
a bulls-eye sight through which the pilot lines up his target. The 
armament automatically wheels to face the same direction. The pilot 
presses his firing button; the kill is made. 



MUCH EMPHASIS is being 

placed on the use of Point-to-

Point microwave for communica-

tions. In most cases the informa-

tion transmitted is composed of a 

multiplicity of "Voice Channels," 

as well as other information such 

as telemetering and signaling 

tones. 

The complex signal appearing 

at the wide-band modulator in-

put of a microwave transmitter, 
made up of tones and speech sig-

nals, takes on the characteristics 

of so called "white" or Johnson 
noise. And, because the FM de-

viation of the microwave equip-

ment is dependent on the instan-

taneous power applied to it, the 

characteristics of this complex 

signal must be carefully consid-

ered when determining the trans-

mitter input level for best opera-

tion. 

Complex Signal Characteristics 

When a number of tones of 

By K. L. DUMAS 
Manager, 
Advanced Microwave Planning b. Development 

Philco Corp. 
4700 Wissahickon Ave. 
Philadelphia 44, Pa. 

UNDERSTANDING 

MICROWAVE 

SYSTEM LOADING 
There is nothing mysterious 

about system loading. The 

author very simply points 

out the factors to be 

considered and shows 

how to calculate the load 

levels using simple math. 

different frequencies are applied 

to multi-channel equipment, the re-

sulting complex signal has peak-

ing effects. These effects are im-

portant in finding the load effect 

of the complex signal. In two 

commonly used types of carrier 

multiplex equipment, tones are 

either a large portion or essen-

tially all of the load to be han-

dled. Single sideband suppressed 

carrier ( SSB - SC) multiplex 
equipment such as the Lenkurt 

type 458X, which transmits out-

of-band signaling tones, has one 

—16 db tone for each voice chan-

nel. Transmitted carrier multiplex 

equipment, such as Western Elec-

tric Co. type "ON" has one car-

rier for each two voice channels. 

and the carriers are of such high 

level, that their combined power 

is the controlling factor. 

Another type of carrier equip-

ment where tones become impor-

tant is telegraph multiplex equip-

ment. As many as 20 tones may 

be present in each voice channel. 

and since in a large system sev-

eral voice channels may carry 

telegraph, the resulting load is 

important. 

When two tones of different 

frequencies and sources are com-

bined in a single circuit, the maxi-

mum voltage will be encountered 

when both tones simultaneously 

reach their instantaneous peaks. 

As the number of tones increases, 

the maximum voltage which may 

occur increases, and will be the 

sum of the instantaneous peaks 

of all tones. Fortunately, the 

probability of all tones reaching 

a peak simultaneously becomes 

very small for a large number of 

tones. This is due to momentary 

out-of-phase conditions of the 
tones. It is, therefore, permissa-

ble to consider a peaking factor 

between the RMS power of the 

combined tones and the power 

corresponding to the peak. This 

is usually expressed in dl), and is 

the ratio that is practically never 

exceeded. 

For 20 or more tones, a "Peak 

Factor" of 13 db added to the 

RMS power of the combined tones 

will give a peak which is ex-

ceeded only 0.003% of the time. 

For fewer than 20 tones a smaller 

peak factor may be used, down to 

6 dl) for two equal level tones 

(see Fig. 1). As used in a micro-

wave or multiplex system, all 

tones are usually of equal level. 

or a group of tones will be of suf-

ficiently high level, either individ-

ually or collectively, that they 

have control in determining the 

load effect. Therefore, it is not 
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necessary to consider the possi-

bility that all maximum levels will 

occur simultaneously, and a peak 

power based on a peaking factor 

of 13 db is more realistic. 

Speech Characteristics 

Because speech in a telephone 

channel is a complex signal con-

stantly changing in level and fre-

quency, it cannot be handled on a 

simple tone basis. In addition, 

the composite signal of many talk-

ers, all on different frequencies, 

all operating simultaneously into 

a common unit, greatly compli-

cates the problem. Under these 

conditions it is impossible to cal-

culate the peak power at any par-

ticular moment. 

Some factors which complicate 

the situation are: 

1. Loud or soft talkers. 

2. Local or long distance calls. 

3. Number of talkers active. 

4. Length of telephone line to 

switchboard. 

5. Age of telephone set. 

6. Level of the side tone at the 

telephone set. 

These are just a few of the 

many variables which make it 

necessary to handle telephone 

speech on a "statistical basis." 

When all of these variables have 

been summed up, they essentially 

break down to a single value, 

called, "average talker level." 

Several years ago Halbrook 

and Dixon of the Bell Telephone 

Labs, found in a statistical study 

of talker habits, that the "average 

talker level" was — 12.1 dbm as 

measured at the switchboard. 

They found the talkers had a 

standard deviation from this level 

of 5.8 db. 

Some years later (on different 

equipment), in Europe, Brock-

bank and Wass found the level 

to be somewhat lower, or — 15.6 

dbm at the same point. This fig-

ure was even more recently sub-

stantiated in the United States by 

V. Subrizi of the Bell Telephone 

Labs. 

The average talker level ac-

cepted by the CCITT, as well a. 

many telephone equipment users 

in the U. S., is — 15.6 db, or more 
commonly — 16.0 dbm at the 

switchboard. 
Multi-channel speech has been 

the subject of continuing investi-

gations of groups such as the Bell 

Telephone Labs for many years. 
The talking habits of telephone 

users is constantly being altered 

by many factors, the most impor-

tant of which is the improvement 

of transmission and equipment. 

Because of its random nature, 

speech is considered statistically. 

The results are given in terms of 

peak power relative to reference 
transmission level, which is ex-

ceeded only a small percentage of 

the time. The analysis takes into 

account the probability that a cer-

tain number of channels will be 

active simultaneously, that the 

volume of speech power will vary 

A REPRINT OF THIS ARTICLE 
CAN BE OBTAINED BY WRITING 

on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES 
Chestnut C7 56th Sts., Phila. 39, Pa. 

over a wide range, and the statis-
tical characteristics of the ratio 

between RMS and peak speech 

power. 
A peak factor similar to that 

used with tones, is therefore also 

used in connection with speech. 
With a large number of speech 

channels the peaking factor ap-

proaches the same value of 13 db 
as with a large number of single 

tones, although the peaking factor 

for a single talker is about 18.0 

dl) ( see Fig. 1). 

Tone & Speech Combination 

When considering a point-to-

point microwave system which 

must handle a large number of 

talkers and tones, it is undesirable 

to consider that all channels have 

very loud talkers hitting high in-

stantaneous peaks at the same 

20 

10 

o 

SPEECH (FROM HOLBROOK a 
DIXON) 

TONES 

10 100 

ACTIVE CHANNELS OR TONES 

Fig. 1: Graph shows for 20 or more tones a Peak Factor of 13db is added to rms power 

Fig 

1000 

2 Necessary load capacity of a system loaded with average talkers at 

10 

+10 

16db 

pEe SPEC" \e" 

100 1000 

NUMBER OF CHANNELS 
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SYSTEM LOADING (Continued) 

time. Since this condition occurs 

so rarely, it is costly to build 

equipment to handle this maxi-

mum loading condition. The in-

stantaneous power which is ex-

ceeded only 1% of the busy hour 

is considered an optimum cri-

terion. Most multi-channel equip-

ment is designed to handle this 

power before distortion noise be-

comes objectionable. 

To determine the combined 

channel load a system nntst han-

dle, the level of the talkers and 

any tones present must be added. 

To this power must be added the 

peak factor for the needed num-

ber of tones and speech channels. 

This will give the absolute peak a 

system must handle. However. 

only the number of "active" chan-

nels in a system should be con-

sidered when adding the speech. 

A channel is considered "ac-

tive" whenever continuous speech 

is being introduced into it; i.e., a 

channel is active during the time 

it is actually carrying speech 

power, and also during the short 

pauses that occur between words 

and syllables of ordinary speech. 

Other than this, a channel is said 

to be "busy" when it is not avail-

able to the operator or switch 

equipment for a new call. 
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Fig. 2 shows the peak power 

(based on — 16 db talkers), which 

must be carried by a microwave 

system to hold the noise, due to 

intermodulation, within accepta-

ble limits. 

Complex Signal Peak Power 

The peak power of a given 

number of channels may be cal-

culated in the following manner: 

Consider a microwave system 

which must handle 240 channels 

of speech. Assume the multi-

plexer is a system such as Len-

kurt 45 BX which has a signaling 

tone present for each channel of 

speech. The tones being present 

at all times have a 100% activity 
factor. 

Taking the signal tones first, 

the 240 tones at — 16 db will have 
a total RMS power of 

10 log 240 = +23.8 db above 
—16.0 db. 

This is the total RMS power 

which results from the 240 sig-

naling tones only. 

To find the total composite 
power it will be necessary to add 

to this figure the power contri-

bution of the talkers. To do this 

the number of "active" channels 

must be found. This information 

can be taken directly from the 

channel activity curves of Hol-
, 

, 
,/ 

, / 
/ e 

, 

.." 
A 

+ • .ç.e, 

745-

, 

'e 

/ 
, 

5 10 50 100 

NUMBER OF CHANNELS IN SYSTEM ( N) 

Fig. 3 This chart 
can be used to find 

500 1000 the number of -ac-
tive- channels in a 
microwave system. 

brook and Dixon shown in Fig. 3. 

From this curve we see that for 

1% of the time a 240 channel 

system will have 80 "active" 

channels. There may be more 

channels busy, but only 80 can 

be expected to be active. 

The talker contribution, there-

fore, is: 

10 log 80 = + 19.0 db above 

the average talk-

er level of — 16.0 

db at the switch-

board. 

To combine these two levels 

it is necessary to add them as 

power ratio's, so we have a total 

combined power rise of: 

240 = Power ratio of signal 

tone levels 

80 = Ratio of active chan-

nels 

320 = Total power ratio 

which will be present 

1% of the busy hour. 

Converting this ratio to db: 

10 log 320 = 25.05 or 25.0 db 

total RMS power 

rise above — 16 

db. 

From Fig. 1 we see that both 

the speech and tones have the 

same peaking factor of 13 db, also 

that the total number of energy 

sources is well out in the range 

where a 13 db figure of peaking 
is considered. We can, therefore, 

confidently add a peaking factor 

of 13 db to the total power thus: 

25.0 db = total RMS power 

rise above — 16.0 

db 

13.0 db = peaking factor 

38.0 db = total rise above 

—16.0 db. 
The signaling tones and the 

speech were 16 db below the 

switchboard reference level of 

zero dbm, so to convert our power 

rise to absolute power it is only 

necessary to algebraically add the 
two. 

We now have an absolute 

power of: 

208 
ELECTRONIC INDUSTRIES • September 1962 



+38.0 

—16.0 

+22.0 db above the zero dbm 
reference level. 

This peak power value of 

+22.0 dbm will be exceeded less 

than 1% of the busy hour. 

Microwave System Loading 

In any microwave system the 
peak modulation level and fre-

quency are known, and it is this 

value which should not be ex-
ceeded. It, therefore, becomes 

necessary to reduce this "peak 

power" to a value which will not 
produce adverse effects. 

As shown in the previous cal-

culations, the composite signal of 
a 240 channel multiplex system 

of the type shown will have a 

power increase of +22.0 db 

above an individual test tone level 

at the same point. To find the per 

channel test tone level at the 

microwave input, it is only neces-

sary to algebraically subtract the 

multiplex system peak power of 

+22.0 db from the absolute power 

handling capacity of the micro-

wave system used. 

For example, let us assume the 

microwave system produces an 

undistorted maximum deviation 

with a peak input power of — 15 

dbm. 
To properly connect our 240 

channel multiplex system it would 

be necessary to reduce the com-
posite level as applied to the 

microwave input as follows: 

—15 dbm = peak input to 
microwave 

+22 db = power rise of 

multiplex 

—37 dbm = test tone level 

per channel. 

The significance of these fig-

ures indicates that with a single 

test tone applied to a channel at 

the switchboard, measured indi-

vidually at the microwave input. 

it should read 37 db below the 

value applied at the switchboard. 

In common parlance — 37 db be-

comes the zero transmission level 

point (OTLP) for the micro-
wave equipment. Considering 

only the microwave, test tones 

connected to the input at this 
value would be correct on a per 

channel basis. 

Conclusion 

These load levels represent the 

optimum condition, and will keep 

the busy hour load below the 

maximum deviation of the sys-

tem. When operated in this man-

ner, circuit noise can be expected 

to exceed the average busy hour 

condition only 1% of the time. 

This 1% represents 36 seconds 

of the busy hour and will be 

broken up into many very short 

intervals so that the effect on the 

circuit will be negligible. 

In the dark about solder? 
It's quite possible, since Kester 
produces over 165,000 different 
types annually. Naturally, it is all-
important to use the correct solder 
for your production. This means 
the proper selection of alloy and 
wire diameter, the type of flux and 
flux volume. 
This is the reason why more and 

more companies rely on the Kester 
Solder Company in solving solder-

ing problems and establishing pro-
cedures. Solder and Soldering 
Fluxes are Kester's only business. 
Have been for 63 years. That's why 
no one knows solder 
like Kester. 
Write for our free 

booklet, "Solder. .. its 
fundamentals and 
usage." You'll find it 
a valuable reference. 

SOWER 
r 

KESTER SOLDER 
KESTER SOLDER COMPANY 
4510 Wrightwood Avenue, Chicago 39, Ill. • Newark 5, N. J. • Anaheim, Calif. 
Brantford, Ontario, Canada • Over 63 years manufacturing quality solders, fluxes 
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IL g M Egg 
SPACE COMMUNICATIONS — The space com-

munications bill which aroused so much debate in the 

Senate recently had many asking what it is all about. 

Briefly, it stacks up like this: The Administration 

measure, already passed by the House, provides for a 

private, government-regulated corporation to operate 

the U. S. portion of a projected global satellite com-

munications system. Half of the corporation's stock 

would be sold to companies like AT&T and half to 

the public, with each group of stockholders electing 

six directors. The President would appoint three di-

rectors. 

DELAY CONTINUED—A handful of liberal Demo-

crats who normally support Administration measures 

continued to filibuster against the Government's plan. 

The Democratic leadership was joined by the Republi-

cans in favoring the measure to complete an odd align-

ment of legislative forces. Two of the Democratic ob-

jectors, Sens. Wayne Morse ( D., Ore.) and Joseph S. 

Clark ( D., Pa.) said that, while they opposed the 

government measure, which provides for private owner-

ship and operation, they were not committed to govern-

ment operation. Morse said he was "perfectly willing 

to consider working out a lease or license" with AT&T, 

RCA or any other communications company to operate 

the system. Another opponent, Sen. Estes Kefauver 

(D., Tenn.) was for government operation of the 

system through an agency like the TVA. Morse and 

others charged that under the bill AT&T would, in 

effect, get a gift "of the half billion or more" the gov-

ernment has put into scientific research. 

ADMINISTRATION'S VIEWS—Attorney General 

Robert F. Kennedy supported the bill before the Sen-

ate Foreign Relations Committee, where it was sent for 

further study after Senate action was blocked by the 

filibusters. He testified he felt the government's and 

public's best interests were "well protected" under 

terms of the legislation. He said the bill had undergone 

"tremendous study" by the Justice Department, its 

Anti-trust Division and other Federal agencies, includ-

ing the FCC. 

FCC CHAIRMAN'S VIEWS—FCC Chairman New-

ton M. Minow stressed that "private ownership of 

communications has served us very well through Amer-

ican history and we are hopeful as we move into space 

that our traditional philosophy will continue to work 

equally as well." Telstar's success, with other U. S. 

communications satellites scheduled for launching soon, 

means regular global TV within three or four years, 
Minow prophesied. Minow stated he felt prospects of 

agreement on frequencies for satellite communications 

at the 1963 Geneva International Conference were very 

good. A key Bell scientific official testified that, be-

cause of Telstar's success, only one more experimental 

satellite may be needed. Another Telstar is scheduled to 

be launched in October. 

TWO-FOLD IMPACT — Senate proponents of the 

Administration plan pointed out the delay in legislation 

could give Russia a chance to launch its own communi-

cations satellites. They said, Russia could then take 

advantage of their strengthened position to win ad-

vantages in negotiating for space communications fre-
quency allocations. (The International Telecommuni-

cations Union meets in Geneva in 1963 to consider the 

problem of allocating frequencies for satellite communi-

cations.) It was pointed out that the foreign populace 

and some segments of the U. S. public could not un-
derstand the delay in America's space communications 

bill after the notable Telstar achievement. Telstar's 

notable intercontinental TV and telephone transmis-

sions were hailed in Europe and other parts of the 

world. They were held comparable with the successful 

manned orbital flights by Glenn and Carpenter. 

TECHNICAL SUCCESS—Bell system scientists re-
ported that technical tests of Telstar revealed it can 

have a time in orbit of at least 200 years. The satellite 
is enduring the rigors of space travel in a remarkable 

fashion. The solar cells powering the satellites trans-

mitting and receiving equipment are operating without 

radiation damage in accordance with earlier Bell cal-

culations. The canister containing Telstar's electronic 

equipment has maintained its pressure and is not being 

punctured by meteorites. There is apparently no gas 

leakage. 

ALL-CHANNEL SET TRANSITION—The Elec-

tronic Industries Association, after surveying 21 lead-

ing TV set manufacturers on the date of their change 

to producing all-channel set receivers, came up with 

the following findings: Most manufacturers plan to 

shift to producing all-channel sets in the Fall of 1964. 

The TV manufacturers must revamp their processing 

lines and clear away existing VHF set inventories. 

Another hurdle is the design of a workable all-channel 

tuner. 

National Press Building ROLAND C. D4 VIES 

Washington 4 
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Rapid testing—always positive con-
tact. Single unit requires only 3/16" 

x 1/8" panel area—double unit, 

1/4" x 1/8". Nickel plated brass 

with nickel plated, heat treated 
beryllium copper spring clips. (Also 

available in stainless steel.) Adjust-

able spring tension. 

Other Grayhill Test 

All Grayhill Test Clips offer 
adjustable spring tension. All 
metal parts are nickel plated 
brass (except threaded stud 
which is nickel plated steel). 
Available in stainless steel for 
temperatures up to 600°F., and 
in Inconel X for higher temper-
atures. Teflon insulating washers 
available for Series 2-4. 

Cs 

Series 2.20—Miniature 

Write for Grayhill Engineering 
Catalog for full details on these 
and other Grayhill Electrical & 
Electronic Components. 

..;..001.51401 FICA1104,4  

prary.hiff 

GRAYHILL"' 
Series 2-41 Ultra-Miniature Test Clips 

—simplify test 
and aging of 
precision manufactured diodes '-
at Hughes Aircraft Co. 
Semiconductor Division 

2.41 
-.12 2•42 

.38 

Single Clip 

Clips 
Double Clip 

Series 2.0—Standard 

Series 2-60 

Stud-less 

"N. Gineer" 

Area Code 312, Phone 354-1040 
543 Hillgrove Avenue 
La Grange, Illinois 

CUB 
...for Broadcasters 

Some Studio "Kinks" 

HERBERT GREENBERG, Staff Eng. 

WINS, New York, N. Y. 

The pilot lights in the VU meters on studio equip-

ment often have to be replaced and in some this is a 

difficult and time-consuming chore. Also, most manu-

facturers use bulbs which are much brighter than 

needed because the equipment is used in well lighted 

areas. 

Either the use of lamps rated at twice the supply 

voltage, or wiring the two lights per meter in series 

will result in a pleasing and less distracting illumina-

tion. This will prolong the life of these often hard 
to get at components. 

This procedure has been extended to the pilot lamps 

in the jewel indicators in rack mounted equipment 

with gratifying results and a reduction of reflections 

in the glass of control rooms and studios. 

If your studio uses tape cartridges, prepare one with 

no audio and a "stop" every 5 or 10 seconds, as de-

sired. This will permit on-the-air adjusting of the cue 

sensitivity without patching, or otherwise removing the 

machine from service. 

A "test" cartridge with 1000 cycle tone and no 
stops, prepared by removing the plug from the cue 

head and recording, is very useful for checking and 
setting playback levels, testing for "wow," and by 

beating against the regular test oscillator at intervals 

to note if the speed is normal or not. Just feed two 

inputs and mix. A definite beat will be noted as the 

tones near each other, and they can be zeroed to estab-

lish an exact reading by varying the audio oscillator 

while the tape is moving. The percentage of difference 

can be easily calculated, and remedial action taken if 

necessary. 

Tube testers will disclose most troubles caused by 

defective tubes, but occasionally a tube that tests nor-

mally in the tester will be the source of mysteries and 
hard to ideate troubles. 

Reducing the filament voltage by switching to the 

next lower filament voltage will often disclose tubes 

that are near the end of their useful life or causing 

difficulties. A good tube will not be greatly affected, 

but a poor one will show up with markedly lower read-

ings. Use a new or known good tube as a reference. 

If you have "clean" cueing amplifiers, why not re-

duce the filtering and deliberately introduce some hum 

which will serve to warn that an operation is not ready 

to go on the air? It may prevent some "goofs." 
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Packaged Power (Cont.) 
The Hartman plant is the first production plant to 

use the new energy source. The energy package 

will use natural gas to generate all of the plant's 

electrical power, heat, and air conditioning. 

Described as a pilot plant operation, the turbine 

engines will operate together or independently to 

drive 420 CPS generators, singly or in parallel, to 

furnish plant lighting and power for machinery, spot 

welders and ovens. A 60 CPS motor-generator set 

will supply power for office machinery and equip-

ment. The normally wasted turbine exhaust will be 

fed to a waste heat boiler which generates steam or 

hot water for heating and absorption type air con-

ditioning. 

Choice of the 420 cPs operating frequency is ex-

plained as an economy measure. Due to the prod-

uct's nature, power needs are primarily in the rela-

tively higher frequency ranges. A large welding load 

provides attractive operating economies at the higher 

frequency. Definite advantages are also realized in 

the plant and office lighting load. High frequency 

lighting offers more lumens per watt and eliminates 

lamp ballast entirely. Lower wiring and fixture cost 

plus extended tube life are cited. The natural gas 

fueled turbines are expected to provide an annual 

operating cost saving. 

The turbine-generator sets provide larger facili-

ties for testing Hartman produced 420 (PS con-

tactors and circuit breakers. A special "white room" 

within the new facility includes triple-filtered air, 

rigid temperature and humidity control, and sterile 

shield work stations. The building is being erected 

to increase such "controlled environment" production 

facilities for subminiature relays. The company pro-

duces equipment used in aircraft, missiles, ground 

support systems, submarines and hydrofoils. 

Gallium Arsenide (Cont.) 
One measure of the purity of the IBM gallium 

arsenide is the carrier concentration, which ranges 

between 2 x 1015 and 1016 per cubic centimeter. 

Another measure of purity is the carrier mobility, 

which has previously been no higher than about 

6000 cm2/volt-sec. except in a few exceptional, and 

unreproducible, batches of gallium arsenide. In crys-

tals pulled from the melt contained in aluminum ni-

tride crucibles, mobilities greater than 7000 cm2/volt-

sec. are consistently obtained. In the oxygen atmos-

phere process, mobilities of 8000-8600 cm2/volt-sec. 

are obtained with careful control of the oxygen 

pressure. 

Time after time 
engineers specify 

Johnson connectors! 
Whatever the choice ... sub-miniature nylon connec-
tors for printed circuit use—or Johnson's patented 
"Six-Way" Binding Post . . . time and time again 
design and development engineers specify Johnson 
connectors! 
A complete line of nylon and standard connectors, 

are readily available to meet most military and com-
mercial applications—nylon types include: sub-. 
miniatures for printed circuit applications; insulated 
solderless tip and banana plugs; tip and banana 
jacks; tip jack and sleeve assemblies; metal-clad and 
"rapid-mount" tip jacks; dual banana plugs and a 
unique, "6-way" binding post. Available in 13 colors 
for coded applications, nylon connectors are designed 
to operate throughout an extremely wide temperature 
range and under conditions of high relative humidity 
—voltage breakdowns available up to 11,000 volts 
on some types! For detailed information on the com-
plete Johnson connector line and other Johnson 
electronic components—write today for our newest 
components catalog! 

E. F. JOHNSON COMPANY 
3020 Tenth Avenue S.W. • Waseca, Minn. 

'\[ 1.1 

DETAILED COMPONENTS COMPONENTS CATALOG AVAILABLE 
—Write today on company letterhead! 

•CAPACITORS • TUBE SOCKETS • CONNECTORS • PILOT LIGHTS 

•INSULATORS • KNOBS AND DIALS • INDUCTORS • HARDWARE 
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IN INDUSTRIAL ELECTRONICS 

YOUR NUMBER 1 BLYING GUIDE IS 

NEWARK'S 
BRAND NEW 
CATALOG 

• 548 pages • 500 manufacturers' lines 
• Over 70,000 items 

1963 INDUSTRIAL ELECTRONICS 
CATALOG NO. 73 

AVAILABLE FREE 
(A.),witg, 641) tjetklt, 

SEVEN REGIONAL WAREHOUSES 

111W 
CHICAGO•CINCINNATI 

DENVER • DETROIT 

GRAND RAPIDS 

LOS ANGELESAREA 

NEW YORK CITY 

offering: 

• Largest most complete industrial electronic catalog 

• Largest most complete industrial electronic 
inventories 

• Factory OEM prices— Off-the- shelf deliveries 

ELECTRONICS 
CORPORATION 

223 West Madison Street • Chicago 6, Illinois 
Dept. EI-9 • Phone: ST 2-2944/TWX: 312.222-0635 
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JET ENGINE STUDY METHOD 

Jet experts at United Air Lines' 
San Francisco Maintenance Base have 
developed a new way to study turbine 
engines. They monitor dynamic bal-
ance by charting strength and char-
acter of vibrations generated inside 
the engine. An electronic device de-
veloped by the airline's engineers is 
used. 

TRANSISTOR TESTER 

Linda Lee Shryock, a production employee, 
holds germanium epitaxial mesa transistor 
which was tested on the Motorola Automatic 
Sequential Computer Operated Transistor 
Testing Line at Motorola, Phoenix, Arizona. 
The system is capable of completely testing, 
selecting and sorting up to 28,000 transistors 
per eight- hour shift, or one unit/sec. 

TINY CRASH LOCATOR 

\ fully-automatic crash locator bea-
con weighing only 4ei. lbs. has been 
developed by Hycon Mfg. Co. Mon-
rovia, Calif. It is designed to replace 

the 50 lb. World War Two "Gibson 
Girls" now carried on all trans-
oceanic jets. 

Called HyMarker IV, it will be sold 
by the Air Cruisers Div. of the Gar-
rett Corp., Bellmawr, N. J. 

ERRATA FOR TUBE 

INTERCHANGEABILITY CHARTS 

The National BurLau of Standards 

kindly supplied us with an inter-
changeability list for various types of 
tubes, both foreign and domestic. Be-
cause of the length of the list, we pub-
lished the list in four parts. This list 
was published in our March, April, 
June, and July 1962 issues. 

After publishing these lists it was 
noted that some errors had crept in. 

To overcome these errors and meet 
the demand for this information in one 

complete package, we have had re-
prints made. These reprints are cor-

rected versions and are available, at 
no charge for single copies, by writ-
ing on company letterhead to the 
Editor, ELECTRONIC INDUSTRIES, 56th 
& Chestnut Sts., Philadelphia 39, Pa. 

• Frequencies from 400 cps to 5 KC 
• Output voltages from 5-500 VAC 
• 50, 100, 200 VA Standard 

Designed to change low voltage DC 
power to sine or square power, these 
small- size, transistorized inverters 
can be supplied in a wide range of 
output voltages and frequencies. 
Units feature regulation to 1/2 % for 
input 24 to 30 VDC, short circuit 
protection, and meet the environ-

mental requirements of MIL-E-
5272C. Prices range from $185. to 
$595. Delivery of most units from 
stock. 

Send for complete 20-page catalog. 

abbott transistor 

LABORATORIES. INCORPORATBO 

3055 Buckingham Rd. • Los Angeles 16 

Direct Dial 213 • REpublic 1-9331 

Circle 144 on Inquiry Cord 

• Direct Reading in 
Degrees. 

• Accuracy 0.05'or I %. 

Type 405 Series: 1 cps to 
50C kc. Accuracy 0.250 rel-
ative, lo absolute. No am-
plitude adjustment from 0.1v 
to 70v. Suitable for plotting 
phase curve. 

Type 202: 21e cps to 500 
mc. Accuracy 0.020 or 2%. 
lo full sca'e sensitivity. 
Phase range 0-1, 0-2, 0-4, 
0-12, 0-120, and 0-180 de-
grees. 

Type 205A1-A2: 100 kc to 
15 mc. Accuracy 0.050 or 
1%. Sensitivity 0.04v. 

Type 20561432-83: 15 mc 
to 1500 mc. Accuracy 0.050 
or 1%. Sensitivity 10 milli-
volts cr better with re-
ceiver. 

AD-YU 
ELECTRONICS LAB., INC. 

249 TEPtHUNE AVE., PASSAIC, N. J. 
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New! LOW COST 
KRVTRON 

TRIGGER 
TUBE 

Eui 
ACTUAL 
SIZE 

The Eii-42 is a new, cold-cathode trigger tube for use in electronic 
trigger, timing, pulsing and similar circuits where a short duration, 
high current pulse is required. 

The Eii-42 requires no filament power or keep-alive current, and 
stands by at full sensitivity while consuming no power. The tube 
contains radioactive material to insure reliable operation in total 
darkness as well as in light. 

Anode voltage 135-250 Vdc, peak current 5-100 a, trigger transfer 
current 0.1 uA. Typical circuit application illustrated below. 

Other Kryton trigger tube 
types available with keep-
alive current for high-
speed firing, with anode 
voltages up to 3000 Vdc 
and peak currents up to 
1000 a. 

Eii DESIGNS AND MANU-
FACTURES VARIOUS TYPES 
OF SPECIAL PURPOSE 
TUBES. Call-write or wire 
now for full details. 

Eui ELECTRONIC INDUSTRIES INC. 18 MARSHALL ST. SOUTH NORWALK, CONN. 

Area Code 203.866-1612 

Circle 145 on Inquiry Card 

7 SIZES 
'8" TO Y2" 

MA' • much less than other types! 
NEW LOW COST 

STRONG—toughest plastic 
clamp made .. . high tensile 
strength. Tougher 'n 'ell! 

MOLDED to uniform size 
and shape, smooth edges. 

DURABLE— for outdoor 

or indoor use. Excellent 

dielectric properties. Resist 

solvent, grease, oil, etc. 

SEND SAMPLES OF PLASTIC CLAMPS 

fee  NAME  

!Peat I  FIRM  ADDRESS 

1 CITY 

111 
TRADE MARK REG 

STATE 

HOLUB INDUSTRIES, Inc. 
448 ELM STREET • SYCAMORE, ILL. 

CERAMIC-TYPE 
MOLDING MATERIAL 

FOR 

Micro Miniaturization 
MODULAR PACKAGES 

• e • 

ACTUAL SIZE. 

HAVEG develops 
new method for manufacturing 

HERMETIC SEALS 
of complicated design with 
ceramic type materials 

• 10 inserts hermetically sealed in the molding process. 
Inserts shown are .020 dia. — (.006 flat or round are 
possible). 

• precision tolerances ± .001 on center distance. 

• insert material molded to exact specifications and in-
serts sealed — no metallizing required. 

• dimensional stability and excellent electrical and arc 
properties between 600°F and 1000 °F fill that impor-
tant "temperature gap" in molded materials. 

Learn more about HAVELEX and how it can help you 
solve some of your problems. For latest technical data, 
write to HAVELEX Sales Mgr., Dept. E1-29. 

HAVELEX  
HAVEG 

ALIMIN1 

HAVEG INDUSTRIES, Inc. • 336 Weir Street • TAUNTON, MASS. 
Circle 146 on Inquiry Card 
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JAPANESE ELECTRONIC OUT-
PUT reached $1.4 billion in 1961 com-
pared to $1.2 billion in 1960, according 
to the Commerce Department's Busi-
ness and Defense Services Administra-
tion. During the same period the U. S. 
electronics output increased from $9.8 
to $10.2 billion. 

TV RECEIVER AND TUNER man-

ufacturers' engineering management 

representatives have agreed on recom-
mendations the industry will make to 

the FCC with respect to minimum 

technical requirements for the produc-
tion of all-channel TV sets. The spec-
ifications were made up at a meeting 

called by EIA in response to an FCC 

request for industry suggestions. No 

MCOr% 

recommendations developed will be 
made public until after they have been 
submitted to the FCC. The EIA made 
a survey of set makers and found that 

July, 1964, was the preferred date for 
the all-channel TV sets. 

AUTOMATIC LOGGER received 
National Association of Broadcasters 

endorsement. This endorsement covers 
the FCC's plan to allow automatic log-
ging devices to record technical oper-
ations of TV and radio stations. How-
ever, there is one objection to the 
FCC's plan to allow use of the device 

—it would require a daily check by a 
first-class operator. Stations with only 
one first-class operator may have to 
hire another one to make the daily 
entry. 

OPTICAL MASERS/LASERS have 
been showing up more and more as 
practical hardware. Perkin-Elmer Cor-
poration has just announced commer-
cial production of helium-neon optical 
maser emitting a continuous, visible, 
coherent light at 6328 angstroms. Ray-
theon Company has developed a com-
mercial continuous wave visible light 
laser. Laser is set for 90 day delivery. 

A MANUAL NAVIGATION SYS-
TEM is being studied by Kollsman 
Instrument Corp., Elmhurst, N. Y. 
Under terms of a contract with the 
USAF, the company will explore the 
feasibility of manual space position fix-
ing aboard orbital and space vehicles. 
Manual techniques for celestially de-

termining the position of spacecraft 
with sufficient accuracy to enable the 
space pilot to guide his vehicle to its 

destination, will be investigated. 
Among the advantages of a manual 
navigation system would be its high 
reliability and its ability to operate in-
dependently of complex power sources. 

Announcing a new name for 
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A DIGITAL COMPUTER TECH-
NIQUE which makes possible produc-
tion of composite cloud photo maps 
over large land areas, including conti-
nents, has been developed by IBM. 

The experimental technique converts 
satellite cloud photographs to digital 
form, reconstructs them in a digital 
computer, and then reproduces them as 
a Mercator projection. It promises to 
make available a powerful tool for the 

study of the earth's cloud cover, which 
should contribute to man's ability to 
understand the vagaries of weather. 

Work on the project was sponsored 
by the Geophysics Research Director-

ate of the Air Force Cambridge Re-
search Labs, Office of Aerospace Re-
search, Bedford, Mass. 

A COBOL COMPILER is being de-
veloped by Sylvania Electric Products 

Inc., Waltham, Mass. for the U. S. 
Army. The compiler is for use with the 
Army's MOBIDIC (mobile digital 

computer) systems. 

COBOL (common business-oriented 
language) is a common "language" de-
nominator for computers of different 
makes and techniques. COBOL ex-
presses computer procedure in concise, 
readable English language terms. It de-
fines a program without reference to 

the hardware features of a specific 

computer. Once a program is written 
in COBOL, it requires translation into 
an actual machine-coded program. This 
is what the compiler does. It produces 
a running program for the computer 

from COBOL. 
Once a computer is equipped with a 

COBOL compiler, it can use any pro-
gram written in COBOL, even though 
the program was written for a com-
puter of an entirely different make. 

ULTRASONIC DRYERS are being 
marketed by Branson Instruments. 

The dryers are for use in controlled 
laboratory work where heat cannot be 
applied to a material or substance. The 
unit makes use of an acoustic whistle 
which changes compressed air or gas 

into sonic waves. This sonic "energy" is 
passed into a sonic chamber where it 

attacks the force of attraction between 
the molecules of moisture and the ma-
terial. After the molecular attraction is 

broken the moisture is carried off by 

the dry air or gas. 

"RELIABILITY ENGINEERS can 

predict, in numerical terms, the prob-
ability of success or failure of a given 
concept or design long before it is put 

into product form, thus saving industry 

considerable investment of time and 
funds. There is a tendency to conclude 
that reliability effort costs money. 
Some studies have indicated, however, 
that this is not quite true. While di-
rectly assignable time and labor in-
creases, the cost of equipment rework 
decreases." This was stated by Herman 
Wuerffel, Manager of Product Assur-
ance, Astro-Electronic Div., RCA, dur-
ing the recent Reliability Training 
Conference held in Princeton, N. J. 

Conference was co-sponsored by, the 
IRE and ASQC. 

COMPONENT PRODUCTION is 
often bottlenecked by the cleaning of 
items which require a glass-to-metal 

seal. It seems that drying after clean-
ing and rinsing in an aqueous solution 
in metal finishing rooms is the culprit. 
The use of methanol and acetone dip is 
expensive and inefficient. A "Spotless 
Dryer" made by Phillips Mfg. Co., 
Chicago, a firm licensed by the British 
concern, Imperial Chemical Industries, 

Ltd., does a rather efficient job. Called 
"Trisec," it operates on the principal 
that certain cationic surface - active 
agents dissolved in a chlorinated sol-
vent are strongly absorbed at the sur-

face of glass or metal objects; also, that 
these agents preferentially wet the ob-
jects and displace the water. 

Taylor Fibre C o. 

corporation 
Our former name gave the erroneous impression that 
we were only a fibre manufacturer, did not indicate 
how we have grown and the diversification of prod-
uct lines we have achieved through expansion of 
research and development, engineering and produc-
tion facilities. Nor, moreover, did it suggest a corn-

:. pany that has moved far in the direction of highly 
engineered products that permit more effective ap-
plication of specialized knowledge and skills, such 

l imw 01101'COrUnrolete 

as we possess in high degree, to the solution of cus-
tomers' problems. 

Typical of the products we are now making and 
developing for specialized applications are filament 
windings for military and commercial use, reinforced 
plastic materials for missile, rocket and aerospace 
uses, copper-clad laminates for printed circuits, and 
improved laminated plastics and vulcanized fibre 
for general industry. 

ENGINEERED PLASTICS 

FORMERLY TAYLOR FIBRE CO. 

VALLEY FORGE 53, PA. 

WEST COAST PLANT: LA VERNE, CALIF. 
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Ralph L. Parr—appointed Vice Presi-
dent, Marketing, Dynatronics, Inc., Or-
lando, Fla. 

Lockheed Aircraft Corp. and its sub-
sidiary, Lockheed Missiles & Space 
Co., Sunnyvale, Calif., announce the 

following appointments: Willis M. 
Hawkins—named Vice President, En-

gineering and Research, Lockheed 
Corp.; and, all in LMSC, Elmer P. 
Wheaton — appointed Vice President 
and General Manager, Space Programs 

Div., Dr. Roy Smelt — named Vice 

President and General Manager, Nu-
clear Space Program Div., R. R. Kear-
ton—named General Manager. Space 
Systems Div., and D. J. Murphy—ap-

pointed General Manager, Operations 
Div. 

Texas Instruments Incorporated, Dal-
las, Tex., announces the following ap-
pointments: Vice President Edward O. 
Vetter — named to head the newly-
formed Materials and Controls Div.; 
George L. Williams, Philip J. Gomez, 
and John F. Wilson — elected Vice 
Presidents of Metals & Controls, Inc., 
a corporate division. 

Curt Hedman—appointed a Middle At-

lantic District Manager, Mathias Klein 
& Sons, Inc., Chicago, Ill. 

Walter E. Peek—named Vice Presi-
dent, Sales, for Centralab, The Elec-
tronics Div. of Globe-Union, Inc., Mil-
waukee, Wisc. 

W. E. Peek R. L. Berg 

Ralph L. Berg—elected a Vice Presi-
dent, Controls Co. of America, Chi-
cago, Ill. 

James C. Davis, Jr., and Frederick C. 
Hawkes — elected Vice Presidents, 
Spectran Electronics Corp., Maynard, 
Mass. 

I believe they 
do have a point! 

Introducing an alligator clip 
with a " microscopic tip"! 

tdemaizeeetMICROSATOR 
Itere is the alligator clip you can now 
use where no other clip will do! On 
printed circuits, in tight spots and on 
tiny terminals too crowded for any-
thing but its " microscopic" tip, F ully 
insulated right down to the nose. It 
offers all the speed, free-handed ease 
and convenience associated with other 
Mueller alligator Clips. 

Sttonp, new type -keyed in" 
hinge fraditiondlly snappy 
Mueller spring Clinching 
ears for gripping wire 

Tough, Vinyl, skin tight in 
sulator Lip action tip slot 
A ringer for the popular 
"Mini gatos'' insulator 

FREE SAMPLE of clip and insulator, 
on request to factory 

1585H East 31st Street. Cleveland 14. Ohio 
Circle 149 on Inquiry Card 

INSULATORS SOLD SEPARATELY. (Standard Red and 
Black colors. White, Blue, Yellow and Green also available.) 

James Evans—named Sales and Mar-
keting Manager, Computer Diode, 
Corp., Lodi, N. J. 

Robert G. Lynch — appointed Vice 
President Marketing, Electron Tube 

Div., Sylvania Electric Products, Inc., 
Emporium, Pa. 

R. D. Lynch E. L. Dashefsky 

Edward L. Dashefsky — appointed a 
Vice President, Raytheon Co. 

General Electric Co., Schenectady, N. 
Y., announces the following appoint-
ments: Olavi H. Halttunen — named 
Marketing Manager, Capacitor Dept.; 
Hudson Falls, N. Y.; G. E. Ormson— 

ONLY PERKIN GIVES YOU 
THIS CHOICE IN 30A 
DC POWER SUPPLIES 

mODEt V./1040.30 

TRUE DYNAMIC REGULATION OF 
BOTH VOLTAGE AND CURRENT 

DC OUTPUT: 0-43v. 30a. STATIC REG-
ULATION: (Line) E + 0.01% or + 2mv, 
-1-0.82% or + 3ma; ( Load) E + 0.02% 

or ± 4mv, I + 0.05% or -4- 7.5ma; 
DYNAMIC REGULATION: Line + 50rnv 
for inst. + 10V line change, Load + 0.5v 
for FL change. RIPPLE RMS: E S.nv, I 
Sma. RESPONSE: SOm sec. $1295. 

Only Perkin gives you these two big choices in 30a DC power 
supplies: 

1. A supply that has true voltage regulation and current limiting 
with automatic voltage programming. 

2. A supply that has both voltage and current regulation with 
automatic voltage and current programming. 

Both these all-solid state units are transient-free. Both feature cur-
rent limiting adjustable from 0 amps upwards, series and parallel 
operation, remote sensing, and immunity to short circuits. Off-the-
shelf delivery, prepaid in U.S. 

Frite for complete technical information. 

1 • 
11 'MINI MIMI • • 

•ODEL T.0.0.30 

VOLTAGE REGULATION WITH 
ADJUSTABLE CURRENT LIMITING 
DC OUTPUT: 0-40v, 0•30a. STATIC REG: 
Line + 0.01%. Load ± 0.02%. DY-
NAMIC REG: Line + SOmv for inst. 
-±10v Fine changes, Load -1-0.5v for FL 
change. RIPPLE RMS: 2.0 mv. RE-
SPONSE: SOp. sec. CURRENT LIMITING 
REGULATION ACCURACY: + 0.1% or 
+30ma. $1120. 

3E' 3B Mt TIC X i\T 
e I e c tr onic s 

345 Kansas ",1.;!tindo, I ; ILL, •_..." Pying 2_2171 
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appointed Sales Manager, Capacitor 
Dept.; H. E. Brown—named Market-
ing Manager, Advanced Product Plan-
ning Operation; William J. Kuehl — 
appointed General Manager, Arma-
ment and Control Products Section, 
Light Military Electronics Dept., 
Utica, N. Y.; and Karl W. Bizjak— 
named Palo Alto, Calif., District Sales 
Manager for the Receiving Tube Dept. 

Fielding G. Lucas—appointed General 
Manager, Minneapolis - Honeywell 
Ordnance Facility, Duarte, Calif. 

Norman A. Lorimer—appointed Sales 
Manager at the Orange, Calif., plant, 
Anaconda Wire & Cable Co. 

Borg-Warner Corp., Chicago, Ill., an-
nounces election of the following offi-
cers: Maurice R. McLary — named 
President and General Manager, In-
gersoll Products Div.; and Robert F. 
Schutz—named President and General 
Manager, Ingersoll Kalamazoo Div. 

Westinghouse Electric Corp., Pitts-
burgh, Pa., announces these appoint-
ments: Douglas D. Danforth—named 
Vice President. He is also General 
Manager, Control Div. George W. Jern-
stedt—appointed General Manager, In-
dustrial Equipment Divisions; and 
Paul D. O'Donnell—named Westing-
house Manufacturing Planning Man-
ager. 

Robert T. Vaughan—appointed Gen-
eral Manager, Equipment Operations, 
Lansdale, Pa., Div., Philco Corp. 

Radio Corp. of America announces 
the following appointments: Clarence 
A. Gunther — named Division Vice 
President, Technical Programs, and 
N. Richard Miller—appointed Division 
Vice President, Business Planning, 
both in RCA's Defense and Electronics 
Data Processing Operations Group; 
Herbert A. Poole—named Advertising 
and Sales Promotion Manager, RCA 
Service Co., Cherry Hill, N. J.; and 
Vroman W. Riley — appointed Sales 
Manager, Microwave Dept., Camden, 
N. J. 

John G. Fitzpatrick—appointed Vice 
President of Autonetics Div., North 
American Aviation, Inc., Downey, 
Calif. 

Don Cinalia—appointed Assistant Sales 
Manager, Industrial Products Div., 
Jerrold Electronics Corp., Philadelphia, 
Pa. 

General Instrument Corp., Newark, 
N. J., announces these appointments: 
Paul S. Heflin—named Vice President, 
Newark Operations; and William A. 
McCracken—appointed to newly cre-
ated post of Vice President, Opera-
tions, Capacitor Div. 

International Telephone & Telegraph 
Corp., New York, N. Y., announces 
the following appointments: John W. 
Lienhard—named President, ITT Ex-
port Corp., ITT's new export subsid-
iary; Mortimer Rogoff — appointed 
Vice President, Program Planning and 
Development; and Raymond L. Brit-
tenham — elected Vice President and 
General Counsel for the company. 

Hoffman Electronics Corp., Los An-
geles, Calif., announces these appoint-
ments: John R. O'Brien—appointed 
Vice President for Corporate Rela-
tions; and Ray B. Cox—named Vice 
President and Marketing Director, Mil-
itary Products Div. 

Christopher Buff—elected Vice Presi-
dent and Chief Engineer, American 
Cable & Radio Corp., New York, N. Y. 

E. R. Wagner—appointed Vice Presi-
dent and Assistant to the President, 
Emertron, Inc., Silver Spring, Md. 

Melvin A. Raney — elected President 
and Chief Executive Officer, The 
Lionel Corp., Hillside, N. J. 

Oak Manufacturing Co., Crystal Lake, 
Ill., announces these appointments: 
Stewart Pfannstiehl—elected Executive 
Vice President; and Earl Olenick— 
appointed General Manager, Distribu-
tor Div. 

REQUIRED 
Excellence In Receiver Selectivity With Mini-
mum Component Population 

SOLUTION: 

1 Midland filters with guaranteed ultimate dis-
crimination of more than 100 db with 60db/3db 
BWR < 1.8 11 A low cost stock filter with vir-
tually no insertion loss 

idland crystal filters are 
the result of exact design 
methods and real produc-
tion knowhow. 

Facts are facts and filters are Midland's busi-
ness. Their filter and crystal engineering skills 
and facilities assure the user of top reliability 
and performance. * This is Midland's Type 
FB-5 crystal filter produced by the tens of thou-
sands — the only sure proof of production abil-
ity. It is an 8 pole — 6 zero precision network 
that incorporates no added dissipative elements 
in inband ripple control. Result: Superior selec-
tivity with essentially no midband insertion loss. 
A quality production component with immediate 
delivery. Engineering Bulletin NBS-103 is avail-
able detailing complete technical information. 
Prices on request. 

FACT 

* Write for Midland's capabilities and facilities bro-
chure, ”Midland — in microspect". 

SPECIFICATIONS 
Center Freq: 10.7 MC ± 375 CPS 
Bandwidth @ 6 db.: 13.0 KC Min. — 13.8 KC Max. 
60 db/6 db BWR: 1.8 Max. 
100 db/6 db BWR: 2.2 Max. 
Ultimate Attenuation: 105 db. Min., 8 MC to 14 MC 
Midband Insertion Loss: 0.5 db. Nominal, 1 db. Max. 
Inband Ripple: 0.5 db. Nominal, 0.8 db. Max. 
Operating Temp. Range: — 55° C to+90 ° C 
Zin/Zout Reg: 1100 OHMS ± 5% in parallel with ad-

justable capacitor 0-5 picofarads. 
Dimensions: 2%" L x 1" W x vA2" H 

Division 
3155 Fiberglas Road 

Circle 151 on Inquiry Card 

MANUFACTURING COMPANY 
Pacific Industries, Inc. 

Kansas City 15, Kansas 
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The great paradox of our time, perhaps of all time, 
is that peace depends on our capacity to fight a 
war. Thus the person who contributes to our military 
strength, contributes to the cause of world peace. 

MITRE's contribution is the design of command 
and control systems to give our military command-
ers the means to detect attack and retaliate. 

The men who design these systems must think in 
terms of war and military operations -- weapons, 
logistics, communications, intelligence, ability to 
destroy and ability to survive. They must be able to 
predict and solve the problems of future military 
command within the reality of existing or predict-
able electronic capability. 

We call this " Military Command Technology." 

MITRE's specific assignment is the design, de-
velopment, evaluation, and integration of several 
interrelated, constantly evolving systems. It en-
compasses Command Systems (such as NORAD); 

Control Systems (such as SAGE); Intelligence Sys-
tems (such as MIDAS); and Warning Systems 
(such as BMEWS). 

The work involves important new areas of tech-
nology in such fields as communications, intelli-
gence, space surveillance, survivability, computer 
applications, data processing and other electronic 
techniques. 

MITRE is located in pleasant, suburban Boston. 
Requirements: B.S., M.S., or Ph.D. in these dis-
ciplines — electronics, physics, and mathematics. 
Rewards are competitive. Openings also available 
in Washington, D.C. and Colorado Springs, Colo. 

Write in confidence to 
Vice President —Tech-
nical Operations, The 
MITRE Corporation, 
Box 208, Dept. 9000, 
Bedford, Mass. 

WAR 

How would it be fought? 

What would this nation's strategy be? 

What kind of decisions would have to be made? 

How would the commander command? 

Who and what would survive? 
nege 

MITRE is an independent, nonprofit corporation working with — not in competition with — industry. Formed 
under the sponsorship of the Massachusetts Institute of Technology, MITRE serves as Technical Advisor to the 
Air Force Electronic Systems Division, and is chartered to work for such other Government agencies as FAA. 

THE 
MITRE 
CORPORATION 

An Equal Opportunity Employer 
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U Meg Ti 

Reporting late developments affecting the 
employment picture in the Electronic Industries 

GRADUATE WORK-STUDY 

PROGRAM STARTED BY NBS 

The National Bureau of Standards 
has instituted a work-study program 
enabling Washington area graduate 
students to acquire advanced science 
degrees while earning 70% of a junior 
scientist's salary at a Bureau lab. 
The plan, designed by the Bureau 

working with local universities, be-

gins this month. Students may work 
in an NBS lab three days a week and 

take university courses Tuesday, 
Thursday and Saturday. 
The Ph.D. program can generally 

be completed in 5 years under the 
plan. After finishing four years of 
course work, participants may com-
plete thesis research at the Bureau or 
the university. The program may be 
expanded to include other research 

labs. 

AREA RESEARCH CENTER 

FOR WILKES-BARRE, PA. 

A $400,000 public facility grant to 

Wilkes College, Wilkes-Barre, Pa., 
for construction of an area scientific 
research center to aid industrial ex-
pansion in the depressed surrounding 
region has been authorized by the 
Area Redevelopment Administration, 
U. S. Dept. of Commerce. 

NSF ANNOUNCES GRANTS 

The National Science Foundation 
has announced plans to provide $3,-
730,634 in grants to 302 colleges and 
universities to use as they wish in 
strengthening their science depart-
ments. 

These unrestricted grants were made 
in every state and Puerto Rico. Seven-
teen institutions received the maximum 
amounts of $50,000. 

FOR MORE INFORMATION . . . 
on opportunities described in this sec-
tion fill out the convenient resume 
form, page 222. 

NEW GE DIVISION HEAD 

Hilliard W. Page, recently named General 
Manager of GE's new Missile and Space Div., 
is shown with models of Atlas and Thor mis-
siles he helped develop. He directed nose-
cone programs for both missiles. Paige, pre-
viously GM of Missile and Space Vehicle 
Dept., has been with GE 17 years. 

CALIF. TECH. SCHOOL 

GRADS NOW MAKE 20% MORE 

J une 1962 electronic engineering 
graduates of California State Poly-
technic College were paid 20% more 
to start this year than their '58 coun-
terparts. 
The graduates of the San Luis 

Obispo school averaged $603 a month, 
against only $515 for June 1958 grads. 
Averages for the years between were 
$541, $572 and $595. 

Private industry paid an average of 
$615 to graduates in June. The gov-
ernment average was only $515. 
Government agencies got 10% of 

the graduates this year, more than in 
1961. This was largely due to the 
NASA recruiting program. The 
NASA "image" attracted academically 
better graduates than other govern-

ment agencies. 
The 1965 graduating class, which 

finished its first year this June, is 

smaller than previous years' classes. 

Design Engineers 

Development Engineers 

Administrative Engineers 

Engineering Writers 

Physicists 

Mathematicians 

Electronic Instructors 

Field Engineers 

Production Engineers 

CHANGE IN ROTC 

PROGRAMS ADVOCATED 

The executive committee of the En-
gineering College Administrative 
Council has approved a proposed 
change in Army and Air Force ROTC 
programs. The plan is to condense 
and reduce these curriculums from 
four to two years. 
The ECAC is a non-governmental 

body made up of the deans of all the 
engineering schools in the U. S. ac-
credited by the Engineers Council for 
Professional Development. 

Reasons for advocating this action, 
said Gen. Ralph A. Palladino, Mili-

tary Executive for the Reserve Force 
Policy Board, include increasing en-
rollment and the expected establish-
ment of many two-year colleges across 
the U. S. 
The two-year elective program 

would provide more on-campus time 
for college subjects. It would per-

mit two-year college graduates to en-
ter ROTC programs on transfer to 
senior-level colleges without being 
penalized for not having started in 
regular four-year colleges as fresh-
men. 

The council's eventual aim is to re-
place all current Army and AF ROTC 
programs with this new one, with the 
exception of military college pro-
grams. 

SERIOUS SHORTAGE 

OF ENGINEERS FORESEEN 

If the supply of engineer, is not in-
creased within the next 10 years, na-
tional technical and scientific progress 
will be seriously impeded. This was 

stated in "Demand For Engineers," 
a report by the Engineering Man-
power Commission. 

The report stated that in 1971, un-
less drastic changes are made, only 

37,000 of the needed 48,000 engineers 
will be graduating yearly. This gap 

will have serious effects. 
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ELECTRONIC 
INDUSTRIES 
The ELECTRONIC INDUSTRIES 

Name 

Street 
Address 

City 

Job Resume 

Pr°1"3ionat 
Form for Electronic Engineers 

ProAte 

Tel. No. _ 

State 

Zone _ 

— 

• Single • Married • Citizen 

Will Relocate • Yes • No. If Yes 

Salary Desired to Change Jobs in present 

Salary Desired to Change Jobs and relocate 

Professional Memberships_ _ 

• Non-Citizen 

• Another City • Another 

area  

in another area - -

Date of Birth 

State 

College or University Major Degree Dates 

RECENT 

Company 

WORK EXPERIENCE 

Div. or Dept. Title Dates 

SIGNIFICANT 
State any facts about yourself that will help 
Include significant achievements, published 

Mail to: ELECTRONIC INDUSTRIES—Professional 
This resume is confidential. A copy will be 
800 801 802 803 

EXPERIENCE AND OBJECTIVES 
a prospective employer evaluate 

papers, and career goals. 

Profile& Chestnut 

your experience and job interests. 

Sts.—Philadelphia 39, Pa. 
whose number yow cirde below. 
807 808 809 810 

-56th 
sent only to those Companies 

804 805 806 

222 ELECTRONIC INDUSTRIES • September 1962 



FOR ABOUT A DECADE, in both the technical 

and lay publications, there have been many articles 

about the "shortage of engineers." As the cold war 
increased, the cries of "shortage" became more noisy, 

without any real remedy in sight. When the Soviet 

Union achieved success in a few scientific areas, such 

as atomic energy and the satellite program, our lag 

was blamed on the "shortage," under the premise that, 
if only more money were spent, and more people were 

put to work, the "gap" could be closed. 

It never occurred to anyone to question this premise. 

We forgot that some of the greatest scientific "break-

throughs" of the past were achieved by men working 

alone and without benefit of government subsidies. We 

failed to consider that perhaps the Soviet Union was 

able to succeed, not because of a vast supply of engi-

neers, but because it could force placement of the right 
engineer in the right spot, and then demand perform-

ance from him, "or else." 
Since we cannot resort to the use of coercion, a num-

ber of other approaches were tried. 
Many scholarships were established by institutions, 

by individuals and some corporations. Advertising on 

radio and TV has been used to cajole students into 

taking up scientific studies. Toy makers, ever alert to 
future markets, have produced scientific kits that are 
more laboratory projects than toys. Formerly, such 

kits were given names that made them sound like games 

—"Crazy Atom Fiddlesticks," as an example. But now 

such items as the "Calculo Analog Computer" set, the 

"Solid Shapes Lab," transistor electronic kits, weather-

recording stations, model plastics plants, etc., etc., are 

on the market. 

Some companies have imported engineers from over-

seas, and many others have emigrated here, mainly by 

higher salaries. Other companies have transferred re-
search work overseas to use the engineers in their 

native habitat. However, all of these attempts have not 

really dented the "shortage" problem. 

A SHORTAGE 

OF ENGINEERS? 
Many words have been written and said 

about the "shortage of engineers.' 

Is there really a shortage? 

The author thinks not. 

He says that they are being misused 

and offers 11 examples to prove his point. 

Colleges have greatly expanded their facilities to in-

crease their "output" of engineers. Whether quantity 

has been gained at the expense of quality remains to be 

seen. It is likely, at any rate, that the demand has 

grown faster than the number of qualified graduates. 

Industry has responded by offering more money and 
other inducements. We keep reading about "gracious 

suburban living, academic atmosphere, pleasant clim-

ate," etc., etc. This could not appreciably increase the 

supply in an overall sense, although it did result in 

much pirating between companies. Many groups have 

sprung up for the express purpose of carrying out the 

search for engineers that can be pirated away from 

their jobs. This has now become a national industry, 

like lobbying in Washington. The tremendous funds 

spent in pirating might have been better spent to train 

more people. As it now stands, the turnover resembles 

a vast game of "musical chairs." 

I am of the opinion that all of the above efforts have 
been misdirected, that there is no shortage of engineers. 

What we have, as a nation, is not a shortage of engi-

neers, but rather an abysmal failure to use their serv-

ices and talents properly. Instead of making frantic 

efforts to obtain more engineers, national cooperative 

study by industry ( without government subsidy) should 

be made as to what actions should be taken that will 

result in: 
1. Placing the right engineer in the right job. 

2. Getting him to do some work. 

(Continued on page 226) 

By Dr. HENRY WEISBECKER 
Westrex Corp. 

Div. of Litton Industries 

540 W. 58th St. 

New York 19, N.Y. 
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A MATERIALS LABORATORY IN SPACE 

A comprehensive understanding of the reaction of materials to outer space 

is an important key to this country's space program. In their study of materials, 

scientists at Lockheed Missiles & Space Company found the problem could be 

most graphically depicted by showing the various environmental factors impinging 

on a simple cube-shaped vehicle. A cube, placed in a noon polar circular orbit, 

would allow unusual isolation of the effects of space on materials; make their 

measurement simpler and more accurate; and offer a built-in control of the results. 

For example: The horizontal surface facing away from the earth would receive 

oniy direct solar insolation, while that facing the earth would get mostly earth shine 

and earth-reflected solar radiation. This hypothetical model lucidly illustrates 

the effects of such phenomena as: Solar irradiation, sputtering, micro- meteoritic 

erosion, solar corpuscular radiation, auroral radiation and the like. 

Guided by engineers and scientists of outstanding calibre, Lockheed Missiles & 

Space Company has won its place in the forefront of many disciplines in missile 

and space technology. And such progress constantly creates key positions for 

others of proven ability. Lockheed's location in Sunnyvale and Palo Alto on the 

beautiful San Francisco Peninsula is ideal. So is the climate— physical and mental. 

If you are interested in correlating your specialty to one of Lockheed's many 

challenging assignments, please write to: Research & Development Staff, 

Dept. M-37B, 599 North Mathilda Avenue, Sunnyvale, California. 

An equal opportunity employer. 

LOCKI-IfEED MISSILES & SPACE COMPANY 
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Systems Manager for the Navy POLARIS FBM and the AGENA vehicle in various Air Force Satellite 
programs. Other current projects include such NASA programs as the OGO, ECHO, and NIMBUS. 

SUNNYVALE. PALO ALTO. VAN NUTS SANTA CRUZ SANTA MARIA CALIFORNIA • CAPE CANAVERAL. FLORIDA • HAWAII 



ENGINEER SHORTAGE (Continued) 

What follows shows that the failure to use engineers 

properly is taking place in at least 11 ways. 

I. Engineers are forced to perform work not really 

requiring engineers. Many engineers are used as "sales 

engineers" where "salesman" would do. Actually a 

man does not need an engineering degree to sell a tech-
nical product. Engineers can acquaint him with the 

specifications and applications of the products. Diffi-

cult questions could be referred back to the engineers. 

Other engineers perform work which could be done by 
technicians. 

Still other engineers do the work of technical writ-

ers, specification writers, administrators, parts listers, 

purchasing agents, testers, field men and servicemen, 

etc. All of these tasks do not require a full technical 

education. People can be used for these tasks who have 
a more limited education. The use of engineers on 

these jobs is an enormous waste of their talents. 

2. Parallel with the above is the organizational setup 

of most companies. The only way these companies pres-

ently know of rewarding a good engineer is to promote 

him to a job where he is no longer an engineer, but an 

administrator. His technical talents remain unused in 
favor of his perhaps mediocre administrative abilities. 

Almost all of the engineers who did the important early 

development work in their fields are now in high execu-

tive positions. They are several levels removed from 
contact with actual equipment. 

A method must be found to reward technical accom-

plishments without forcing a man into administrative 

work. The solution is not simple. A partial answer 

has been the creation of "staff" jobs as differentiated 

from "line" jobs. However, this has often led to the 

staff man considering himself a "prima donna," not re-

quired to produce anything. Furthermore, the staff 

positions are felt to be inferior due to the lack of au-
thority attached to them. 

What is needed is a complete reorganization so that 

each man is doing that, of which he is most capable 

(engineers doing engineering and administrators do-

ing administration), each being rewarded according to 
his "market value." 

3. Much development work is now carried out that 

is not really needed. The core of this problem is mainly 

the military specifications. The specification writers 

have become patrons of the state-of-the-art. These 

people are quite remote from the real needs of the mili-

tary. Specifications have a tendency to stay one step 

ahead of the state of the art, instead of being tailored 

to the realistic field needs. It is assumed that this will 

goad industry into constantly advancing the state of 

the art and it is beneficial toward that end. But actu-

ally, this approach causes much engineering effort to be 

expended towards developing equipment of a quality far 
beyond that necessary. 

For example, equipment which must work at the 

North Pole need not be expected to work at the Equa-
tor, and the unit which must work in space does not 

have to work under water, yet specifications make no 

allowances for this. They insist that all equipment meet 

the same severe needs at all extremes. 

The work of many engineers goes into the design of 

such equipment, when such work could be used for 

equipment really needed. As a result, some equipments 
perform far better than needed, while others are so 

poorly designed because of too little engineering effort, 

that they fail under normal conditions. To cure this, the 

military, instead of using general specs., must replace 

them by others, which are tailored to certain actual 
needs and individual equipments. 

4. Many contracting companies assign more engineers 

to a project than are needed. This can be done with-

out difficulty on a cost-plus type of contract. And, it 
can also be done on other types of contracts in that the 

original proposal is inflated as far as the number of en-

gineers is concerned. This problem could easily be 

solved if the contracting officers began limiting the 

number of engineers that the contractor is allowed to 

use on a project. 

5. There is no concrete demand made on the perform-

ance of engineers engaged in R&D work. Today, engi-

neers are largely left to work at their own speed with-

out pressure as to results. To a point, this approach is, 
of course, desirable, but there should be a limit, espe-

cially where the concern is not with research, but 

just with routine development. 

Today there is a tendency, in this country, for people 

to demand as much as they can get and give as little as 

they can in return. The "day's work for a day's pay" 

has gone out of fashion. An Englishman who came to 

work in the United States was asked what he liked 

best over here. His reply was, "the fact that the coffee 
break lasts all day." A way must be found to reverse 

the trend, at least among "professional" men. Hand in 

hand with the tendency to loaf is a tendency among 

engineers to work on problems that interest them, 

rather than on those problems that have been assigned. 

This is not bad in itself, but, again, a limit must be 

placed on how much of this is allowed. 

Finally, engineers often waste valuable effort in a 

search for an "elegant" solution to their problems, 

rather than to accept a well-known solution. We should 

all devote more effort just to produce serviceable and 

reliable equipment, without attempting to overdesign. 

(Continued on page 229) 
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The small white rectangle above represents the approximate size 

of space required to contain one page of newspaper size docu-

ment reduced for storage through NCR's PHOTOCHROMIC 

MICRO-IMAGE process. The small white dot on the right represents 

the area that would hold thousands of micro-capsules (cell-like 

structures containing useful materials) produced through NCR's 

amazing chemical process of MICRO-ENCAPSULATION. 

One apparent application of the NCR Photochromic Micro-

Image process is that it permits easy and efficient storage, access 

and reproduction of voluminous data. The process of Micro-en-

capsulation has applications cutting across many fields of interest 

including paper coatings (such as on cur No Carbon Required 

paper), food, pharmaceuticals, adhesives, etc. 

These are but some of the outstanding achievements of NCR 

scientists and research and development personnel. Through the 

years our devotion to the concept of improvement, growth, and 

service to business and industry has led to many other changes 
which have benefited the world. Government and military agencies 

also have an active interest in the advanced work being done by 

NCR scientists and ergineers. 

Our Research and Development programs are not limited 
to the fields of Phorochromics and Micro-encapsulation. Rather, 

the programs extend into many disciplines including physical and 

chemical research in the areas of semiconductor materials and 

devices that will have practical application in computer develop-

ment ard add to the total effort of the company. The NCR effort 
is concentrated on the total systems concept. 

To determine whether your career plans fit in with our re-

'search and developrrent plans, merely drop us a note with a 

brief description of your interests and scientific background. Ap-

plications at all Frofessional levels will be considered. 
Write to: 

T. F. Wade, Technical Placement 

The Notioral Cash Register Company 

Main & K Streets, Dayton 9, Ohio 

An Equal Opportunity Employer 

N 
ELECTRONIC INDUSTRIES • Septernber 1962 Circle Number 800, Professional Profile, page 222 227 



ARE WE 
JGHES ENGINEERS 

THE LEONARDOS 

OF THE 
SPACE AGE ? 

I 

WouPti, 

• 

I CANT ANSWER 
THAT QUESTION. 

HEAVEN KNOWS, 
I'VE DE13ATED 

IT OFTEN 

ENOUGH 

F2UT WE'RE NOT ALL FLAIR 
AND INSPIRATION. IT'LL 
TAKE A LITTLE WORK 

TO SOFT- LAND THE 
SURVEYOR ON TRE MOON 

I HOPE THEY 
-neee'ie REALIZE 

THINGS ARE 

GETTING I:DUG-HER 
AWUND HERE 

ALL HUGI-IES 
gekiie ENGINEERS 

AE RESTRICTED 
TO ONE 

PLANET APIECE 

IT TRUE THAT 
WE'VE WRUNG A FEW 
ene 

SECRETS OUT 
OF THE 
UN IV ERSE 

GUESS THAT'S 
WHY WE Hlt?ED 
MORE NEW GUYS 
TODAY 

I WORRY Ai3OUT IT-
ewe% BuT you 
4 CAM'T TELL 

13ECAUSE OF 

MY SUN TM 

Hughes is hiring! Numerous opportunities now exist in a variety of 
advanced projects and studies. Examples include: The SURVEYOR—which will soft 
land an instrumented payload on the moon, SYNCOM—synchronous-orbit communi-
cations satellite, VATE—automatic test equipment for ballistic missiles, anti- ballistic 
missile defense systems—boost- intercept, mid-course and terminal, and many others. 
Positions are open at all levels for specialists with degrees from accredited universities. 

CONTROLS ENGINEERS. Concerns airborne 
computers and other controls related areas for: 
missiles and space vehicles, satellites, radar 
tracking, control circuitry, control systems, 
control techniques, transistorized equalization 
networks and control servomechanisms. 

CIRCUIT DESIGNERS. Involves analysis and 
synthesis of systems for: telemetering and com-
mand circuits for space vehicles, high efficiency 
power supplies for airborne and space electronic 
systems, space command, space television, guid-
ance and control systems, and many others. 

INFRARED SPECIALISTS. To perform sys-
tems analysis and preliminary design in infrared 
activities for satellite detection and identiiication, 
air-to-air missiles AICBM, infrared range meas-
urement, air-to-air detection search sets, optical 
systems, detection cryogenics and others. 

SYSTEMS ANALYSTS. To consider such 
basic problems as: requirements of manned space 
flight; automatic target recognition requirements 
for unmanned satellites or high speed strike re-
connaissance systems; IR systems requirements 
for ballistic missile defense. 

Please airmail 
your resume to: 

Mr. Robert A. Martin 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 21, California 

Creating a new world wdh Electronics 

1 HUGHES; 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

An equal opportunity employer. 
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6. Older engineers are not sufficiently used. It is be-

coming more difficult for older engineers to find jobs, 

despite the fact that they have the needed experience. 

Starting as early as 45 years of age difficulties appear, 

and toward 65 it becomes nigh impossible for them to 

find a position. According to one official of the United 

States Employment Service, " Major companies hire no 

one over 45." Older men have to resort to job shops 

or have to work for small companies. Statistics on how 

badly companies discriminate against older men are 

most elusive, since some will not admit to the practice. 

Others give a variety of excuses, such as pension plans. 

medical expenses and obsolescence of the experience of 

these people. But the last point is not valid, and the 

others could easily be overcome by the employees' waiv-

ing of the benefits. Some of our most valuable people 

thus go unused. 

It is not recognized, in industry, that chronological 

age is not a determinant of ability. Sociological and 

psychological research has shown, however, that people 

age at different rates. One man may be more capable 

and alert at 80 than another is at 30. Examples of well-

known octogenarians still performing at top capacity 

are legion. Furthermore, while some people would en-

joy retiring at 55, 60 or 65, there are many others who 

would not. It is not only unfair but very wasteful of 

our intellectual resources to force everyone to retire at 

65 years of age. 

7. Not enough use is made of consultants or part-

time help. If a company can only use, say, one day per 

week of a man's time, it should allow him to work else-

where on the other four. It is sometimes less expensive 

to pay a consultant's fee for one day per week than to 

pay a full-time engineer's salary. Often the sanie results 

can be obtained. 

8. The ratio of technicians to engineers is too small. 

One engineer should be able to delegate a large part of 

his work ( testing, making measurements, de-bugging) 

to several technicians, thus making more use of his abili-

ties. Instead, today, the ratio seems to be only one 

technician for every two engineers. ( A study of the 

United States' and the Soviet Union's current yeai-ly 

production of engineers and technicians indicates that 

we graduate 32,800 engineers yearly, while the Soviet 

Union turns out 120,000 ( one third women), backed 

by two trained technicians for each graduate. The en-

gineer also should have more clerical help to handle his 

administrative work, such as scheduling, requesting and 

giving information, etc. 

A REPRINT OF THIS ARTICLE CAN BE OBTAINED 
by writing on company letterhead to 

The Editor 
ELECTRONIC INDUSTRIES 

Chestnut Er 56th Sts., Phila. 39, Pa. 

ENGINEER SHORTAGE (Continued) 

9. Hiring techniques at present are faulty. Compa-

nies now recruit and pay high salaries to very special-

ized people. For example, a "radar man" is hired for 

radar work, a "communications man" for communica-

tions work, without attempting to find what the man 

really did and where this experience fits in with the 

company's work. Once on the job, the engineers gen-

erally have to adapt themselves to a new type of work 

anyhow, either immediately or at some later time. 
Thus nothing would have been lost if a less specialized 
man had been hired. 

Furthermore, industry is inclined to employ people 

with far greater qualifications than the position really 

needs. Often 15 or 20 years of experience are de-
manded, even though the field of specialization may ad-

vance so fast that all but two or three years of this 

experience is obsolete. 

It is often far better to employ someone whose pre-

vious work was in a different field and retrain him, 

than to pay excessively for a man with exactly the 

needed experience. But most employment people do not 

realize this. Of course, actual hiring is generally per-

formed by engineers, but it is the personnel department 

which provides the engineers to be interviewed. The 

latter is not well versed in the needs of the job it is try-

ing to fill to perform hiring tasks efficiently. 

10. Company pay raises to old employees do not 

keep up with industry levels. Thus a loyal employee 

who is, in a sense, a captive, due to his own inertia, is 

penalized as against the man hired from outside. The 

latter must, in any case, be paid the salary prevailing 

at the time. No course is thus open to the old employee 

except to change jobs. Valuable company know-how is 

lost, and the man must be replaced at a higher salary 

by someone without this know-how. 

On the other hand, the old employee goes on to a 

new company where he, in turn, has no company know-

how and must relearn. For example, if a man had 

been hired right out of college in 1951, and had been 

paid at the then usual rate of $60.00 per week, he would 
be earning, today, a salary of $155.00, assuming annual 

increases of 10%. This is rather pitiful by today's 

standards, when an engineer just out of school can 

obtain, perhaps, $ 120.00 and is able to rise very rap-

idly to the same level. Assuming, again, 10% annual 

raise, the young man would earn $155.00 after only 

three years. 

This shows the reason for the heavy turnover today. 

If salaries paid to present employees were equal to those 

paid to people hired from the outside, most of the turn-

over would cease. 

(Continued on page 230) 
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ENGINEER SHORTAGE (Concluded) 

MY't IRD 
SLITTERS 
HI-SPEED SLITTING OF FOIL, 

FABRIC, PLASTICS & PAPER 

Particularly suited to dead soft strip con-
ductors, these machines are also adaptable 
to film, fabric, plastic, and paper. Will 
handle etched, formed, anodized and 
coated foils without damage. No edge 
curling or wrinkling; no interleaving, no 
trimming needed. 

Speeds 100-600 fpm, thickness capacity 
.00025" to .010". Takes rolls up to 26" 
wide and 15" diameter. Will slit widths 
down to W, in smooth even cuts with 
scissor-type knives. 

Send for catalog. Various designs available. 

8Y1YU 

FAST SET UPS 

A complete change in 
total width and slit width 
takes only 20 minutes. 
Single load and unload 
takes only a few min-
utes. May be operated 
by unskilled personnel. 

CORPORATION 

HICKSVILLE, OHIO 

However, most companies, regarding their old work-

ers as captives, fail to consider this point. 

11. Security clearance regulations now in effect pre-

vent many immigrants, who might otherwise be quali-

fied, from doing R&D work until after they have ob-

tained U. S. Citizenship ( at least five years' residence). 

It is possible, in some cases, to obtain security clearance 

for non-citizens, but this involves so much red tape that 

most companies shy away from it. And, these men are 

not hired for non-classified projects, on the theory that 

the company might later want to switch the men and 

be unable to do so. Since a very large percentage of 

R&D work is for the military, and a great deal of this 

is classified, much valuable engineering talent is lost 

for five years. Where the man is forced by this situa-

tion to switch to other work, his talents are lost. 

Due to all of these ways of poorly using engineering 

talent, a large waste of available resources results. If 

some of these defects were corrected, the "shortage of 

engineers" would soon disappear. Looking at the points 

above, ami an adjustment of company and government 

policy to correct the situation, would provide a faster 

and better solution than the stopgap answers tried to 

date. In other words, instead of trying to obtain more 

engineers, let us properly use those we now have, they 

constitute one of our most important resources. 

NATIONAL SOCIETY OF PROFESSIONAL 

ENGINEERS is backing the proposed Federal Sal-

ary Reform Act now being reviewed before the 

House Committee on Post Office and Civil Service. 

NSPE feels the bill will restore a more proper 

differential between starting and top-level salaries 

of engineers and scientists. The flexibility pro-

vision built into the bill would, in most instances. 

be adequate to adjust Federal salaries on the basis 

of com parabil t y. 

LEAD-FREE FOIL 

Approximately 85 miles of 80- in, foil will be produced each month 
on these continuously rolling drums at the Cleveland Graphite Bronze 
McConnelsville, Ohio, plant. Foil, which is free from lead inclu-
sions, is used by printed circuit board producers. 
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Mn112 king. 
MPMMUTI.Mg 
ERA OPPOSES FOREIGN 
EXCESS PROPERTY IMPORTS 

Opposition to a Department of Com-
merce proposal to permit the importing 
into the U. S. of non-agricultural for-
eign excess property has been voiced 
by the Electronic Representatives As-
sociation, Chicago, Ill. 
Henry Lavin, of Henry Lavin As-

sociates, Inc., Chairman of the ERA 
Government Affairs Committee, has 
urged all ERA members to write their 
congressmen concerning this proposal. 
It is being advanced by the Foreign 
Excess Property Division of the Com-
merce Department. 
The same proposal was before the 

House of Representatives in 1960 in 
the form of H.R. 9996, but failed to 
pass. ERA strongly opposed the meas-
ure at that time. 
Lavin reports ERA opposition to 

importing foreign excess property is 
just as strong today as it was two 
years ago. 

REPRESENTATIVES WANTED 

Manufacturer of test instruments—in-
cluding multimeters, voltmeters, and 
RF power meters—desires representa-
tives throughout the United States. 
Box 9-1, Editor, ELECTRONIC IN-
DUSTRIES. 

Bivins & Caldwell, Inc., High Point, 

N. C., has sold its Florida assets to a 
new corporation which will continue 
the business under the name BCS 
Associates, Inc. Bivins & Caldwell will 
cease its Florida operations, but will 
continue to do business in nine other 
Southeastern states. 

RKP Associates, Camp Hill, Pa.—ap-
pointed representative to cover North-
ern New Jersey and Eastern Pennsyl-
vania by Industrial Control Co., 
Farmingdale, L. I., N. Y., manufac-
turer of servo amplifiers, servo sys-
tems, servo digitizers and precision 
mechanical asemblies. 

R. H. Muenzer Co., Pacifica, Calif. — 
named Northern California and North-
ern Nevada representative by Com-
puter Logic Corp., Los Angeles, Calif., 
digital instrument manufacturer. 

A. V. Doran Co., St. Louis, Mo.— 
named Midwestern states representa-
tive by Thermionic Products Co., 
Plainfield, N. J., processor and fabri-
cator of refractory metals for elec-
tronic and aerospace industries. 
(Continued on page 232) 

ELECTRONICS ENGINEERS 
& PHYSICISTS 

JOIN US IN 
GIVING A 
NEW 
DIRECTION 
TO 
AEROSPACE 
TECHNOLOGY thru 
RESEARCH & DEVELOPMENT in 

not ace Mugs 
Republic's Paul Moore Research & Development Center is the mo.st sophisti• 
cated and integrated research complex in the East. Advances made here in many 
critical aerospace problem areas have brought Republic a diversity of new and 
follow.on R & I) contracts leading to next-generation space and re-entry vehicles, 
satellites, space power and communication systems. 

Electronics Engineers and Physicists are invited to consider the challenging 
opportunities to make important contributions on these programs in the areas of: 

SPACE CRAFT COMMUNICATION — B.S., M.S. 
Design and develop space vehicle 
communications systems including telemetri, 
command and on-board data handling. 

DATA HANDLING (ASGSE) — B.S., M.S. 
Design and develop ground station and 
on-board data handling systems for 
re-entry and space vehicle applications. 

COMMUNICATION TECHNIQUES — B.S., M.S. 
Develop advanced communications 
techniques for aerospace and space craft, 
includes communications theory and 
network synthesis. 

ADVANCED SPACE RADARS — B.S., M.S. 
Develop concepts and components for 
advanced space radar including rendezvous, 
mapping, acquisition and tracking 
applications. 

RADAR INTEGRATION — B.S. 
Develop specifications, install and integrate 
advanced radar in hyperson.c and space 
vehicles, including antennas, transmitters, 
receivers, displays, power supplies, controls 

ANTENNA DESIGN — M.S. 
Design and development of antennas for 
re-entry vehicles. Knowledge of wind effects 
and general re-entry radiation blackout 
problems. 

RADAR TEST (GSE)— B.S. 
Test, checkout and maintain ground radar 
systems. Make required circuit modifications 
including range gating circuits, modulators. 
No travel. 

RE-ENTRY INSTRUMENTATION — B.S., M.S. 
Design instrumentation for specific 
re-entry and space vehicles including 
telemetry systems. 

MATHEMATICAL ANALYSIS CONTROLS — PhD. 
Theoretical arelysis of noise effects and non-
linear mecharisms on automatic controls. 
Includes optimal control theory and 
generalized stability criteria. 

ELECTRONIC INSTRUMENTATION — B.S., M.S. 
Develop instrumentation for space vehicles. 
Knowledge of system integration and 
telemetry desirable. 

SPACE GUIDANCE SYSTEMS — M.S., PhD. 
Develop and analyze navigation and guidance 
systems using inertial and Doppler 
techniqi.es and advanced nuclear gyros. 

ECM REQUIREMENTS — B.S., M.S. 
Mathematical analysis of ECM requirements 
for advanced aerospace and space craft, 
and specification of equipment. 

FLIGHT CONTROL DESIGN — M.S. 
Automatic flight controls, servo systems, 
nonlinear dynamic systems for space craft. 

PYROTECHNIC CIRCUIT DESIGN — B.S., M.S. 
Develop pyrotechnic missile circuits 
including safe arm, squib ignition and RFI 
eliminat.on devices. 

EXPERIMENTAL PHYSICIST — PhD. 
Conduct experimental studies of the 
application of nuclear or electron resonance 
to gyroscopics. 

ENVIRONMENTAL TESTING — B.S., M.S. 
Undertake test programs to estimate 
component and system reliability using 
AGREE type methods; monitor offsite testing. 

DESIGN REVIEW — B.S., MS. 
Perform mechanical or electronic design 
reviews, failure analyses, quantitative 
analyses and reports. Includes circuit 
analysis, component selection. 

STATISTICAL ANALYSIS — B.S., M.S. 
Apply statistical theory and method to 
prediction and analysis of aerospace 
component performance. 

IDEP PRISM PROCEDURES — B.S., M.S. 
Participate in " Interservice Data Exchange 
Programming" and "Program Reliability 
Information Systems for Management." 

Interested applicants are invited to write n 
confidence to: Mr. George R. Hickman, 
Technical Employment Manager, Dept. 131 

REPUBLIC 
AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK 

An Equal Opportunity Employer   
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HIM IP iiig. 
A'MeMirrüMg 
The Shephard-Winters Co., Los An-
geles, Calif.—named representative by 
Harmon-Kardon, Inc., Plainview, N. 
Y., to market its digital logic products 
in Northern California. 

Clarostat Manufacturing Co., Inc., 

Dover, N. H., manufacturer of resis-
tors, potentiometers and switches, an-
nounces the following representative 
appointments: Str a u be Associates, 
Palo Alto, Calif., to cover Northern 
California and Nevada; and R & D 
Sales Co., Denver, Colo., to cover Colo-
rado, New Mexico, Wyoming, Utah, 
Idaho, Montana, El Paso, Texas, and 
Gering and Scottsbluff, Nebraska. 

Electronic Contacts and Specialties 
Div., Fansteel Metallurgical Corp., 
North Chicago, Ill., announces the 
following representative appointments: 
Andro Sales-Engineering, Inc., Phila-
delphia, Pa.; Aironic Accessory Co., 
Inc., Brightwaters, L. I., N. Y.; Elec-

tro Sales Co., Tarrant City, Ala.; Dale 
Hjort Manufacturers Agent, Dallas, 

Tex.; and W. Ben Kimberly Co. 
Clearwater, Fla. The division manu-
factures semiconductor and metallic 
components. 

Jim Morrow Sales, Highland Park, 
Mich. — named Michigan representa-
tive by Omtronics Manufacturing, 
hic., Omaha, Neb. 

J. A. Jancar Co., Dearborn, Mich—ap-
pointed Lower Michigan representa-
tive by the Richardson-Allen Div., Kol-
Ismail Instrument Corp., College Point, 
N. Y., manufacturer of DC power 
equipment and special transformers. 

Sorenson, a unit of Raytheon Co., 
South Norwalk, Conn., announces the 
following representative appointments: 
Electro-Tec Marketers, Ltd., Vancou-

ver, B. C., and Calgary. Alberta, to 
cover Western Canada; and Alaskan 
Sales Co., Anchorage, Alaska, cover-
ing Alaska. 

The following organizations have been 
selected by Sangamo Electric Co., 
Springfield, Ill., to market the com-
pany's line of servo and synchronous 
motors, PM generators and frequency 
converters: L. A. Nott Co., San Fran-
cisco, Calif., covering Northern Cali-
fornia and Nevada; El-Kap Sales Co., 
Los Angeles, Calif., covering Southern 
California, Arizona, and New Mexico; 
Datronics, Inc., Ft. Worth, Tex., to 
cover Texas, Oklahoma, Arkansas and 
Louisiana; EAC Associates, N e w 
York, N. Y., to cover that city; and 
Grant Shaffer Co., Detroit, Mich., to 
cover Michigan. 

Elcor, Inc.. Falls Church, Va., an-
nounces appointment of the following 
representatives: T. Whychell Co., Los 
Altos, Calif., to cover Northern Cali-
fornia; and Milform Engineering Co., 
Van Nuys, Calif., to cover Southern 
California and Nevada. Elcor manu-
factures isolation power supplies and 
transformers, current indicators and 
integrators. 

Computer Diode Corp., Lodi, N. J., 
manufacturer of diodes and rectifiers, 
announces the following representa-
tive appointments: ABM Sales, Inc., 
Detroit, Mich. covering Michigan; C. 
W. Floring and H. R. Murray, Inc., 
Syracuse. N. Y., covering New York; 
Hile-Stitzer Co., Paoli, Pa., covering 

Virginia, Maryland and Washington, 
D. C.: Ray Johnston Co., Inc., Seattle, 
Wash., covering Washington, Oregon 
and M on ta na ; Lightner Associates, 
Chicago, Ill.. covering Illinois, Wiscon-
sin, Iowa and Indiana; Massey Asso-
ciates, Orlando, Fla., covering Florida; 
Micron Sales Co., Dallas, Tex., cover-
ing Texas, Oklahoma, New Mexico, 
Arkansas. Louisiana and Mississippi; 
Mosher & Peyser Co., Needham, 
Mass., covering New England; Mal-
colm Ross & Co., Los Angeles, Calif., 
covering Southern California, Nevada 
and Arizona; and R. G. Sidnell & Co., 
Cleveland, Ohio, covering Ohio and 
Western Pennsylvania. 

FREE! 
TA' 
NEW '62 

CLAMP ENGINEERING 
CATALOG 

Features the latest technical 
advances of clamp design 
and manufacture. Includes 
prints, tables, illustrations, 
specs, application and 
installation tips for ANY 
clamp problem ... be it 
military or commercial. 
Sizes 1/2 " to 6" dia, in 
aluminum, steel or stainless 
in complete selection of high and low temperature insulation materials. 
Shows all sizes and styles of loop clamps, bonding clamps, 
multiple clamps, center clamps, wire harness clamps, wave-guide clamps 
... plus blocks, brackets, busbars, line supports and related items. 

CATALOG-AVAILABILITY OF OVER 40,000 DIFFERENT CLAMPS! 
Before you design or buy, check with TA FIRST! 

Send for your free copy of TA'S New Clamp Catalog 212G 

Pages of Valuable 
Clamp Reference 
Information 
every Designer, 
Engineer or 
Draftsman 
should know! 

g TA Mfg. Co., 4607 Alger St., Los Angeles 39, Calif. 

TWX 9863 Glendale, Calif. • WUX CAT L.A., Calif. phone CH 5-3748 . 

Circle 153 on Inquiry Card 

What could YOU do 
with this 

Sensitive Abrasive? 

Without significantly changing dimensions of the 
workpiece, CRATEX deburrs, smooths, cleans 
and polishes easy and hard-to-reach surfaces. 

The unusual performance of Cratex results from its cush-
ioned chemical rubber base. It is slightly compressible; 
shaped in a variety of forms, including Wheels, Points, 
Blocks, Sticks and Cones. First quality Silicon Carbide abra-
sive particles are evenly distributed throughout the base and 
each Cratex shape is available in 4 grit textures: (C) coarse; 
(M) medium; ( F) fine; (XF) extra fine. 

Typical Cratex applications include: 
precision finishing without relieving stress 

loss of tolerances, concentration, 

cleaning out and finishing radiusing, 
intricate designs, removing surface blemishes. 

You can count on CRATEX" to do the same 
dependable job, time after time. 

A comprehensive Cratex catalog and price list is available 
on request, without charge. Product and performance data 
provided may suggest how Cratex will benefit you in terms 
of time-saving cost reduction and quality improvement. 

CRATEX MANUFACTURING COMPANY, INC. 

1600 ROLLINS ROAD BURLINGAME, CALIF. 

Cratex is sold through leading industrial distributors. 
Circle 154 on Inquiry Card 
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U. S. FIRM ENTERS 

INTERNATIONAL MARKETS 

hik Manufacturing Co., Crystal 
Lake, Ill., has directly entered four 
international markets by acquiring a 
U. S. based company with three for-

eign operations, and by establishing a 
new company in Japan. 
Oak, the electrical and electronics 

components manufacturer has agreed 
to purchase Hart Mfg. Co., Hartford, 
Conn., an electronic components com-
pany. It has also established a joint-

ly-owned firm in Japan to supplement 
production of radio and TV tuners for 
U. S. markets. The new firm will be 

known as Noble-Oak, Ltd. Oak's part-
ner in the venture is Teikoku Tsushin 
Ind. Co., Ltd. 

Hart's international operation in-
cludes Diamond "H" Switches, Ltd. 
of London, Eng.; Hart Mfg. ( Cali-
ada) Ltd. Aurora, Ontario, and Dia-
mond "H" Switches of South Africa, 
Pty., Ltd. 

EQUIPMENT, MATERIALS, 
PARTS & COMPONENTS 

• 

THE ORIGINAL Safe 
Bruhn Solvent Degreaser 

ill.'" Classified by Underwriters' 
L Laboratories as to Fire Hazard Only 

BRUI.IN & COMPANY. INC. 
29 39 Columbia   • Indianapoll• 7. Indian• 
West Coast: P. 0 Box 4641. Bayshore Sta Oakland 23. Col. 

ROTARY EQUIPMENT AND ELECTRONIC COMPONENTS 
Tachometer Generators — Timing Motors — Con-
verters — Reducers — Amplidynes — Servo 
Motors — Blower Meters — Torque Units — 
Capacitors — Stabilizers — Tubes — Actuators 

—Servo Motors — Variable Speed Motors 

Send tor Free 63 Cotalog 

ELECTRO SALES CO., INC. 
50-58 EASTERN AVE. — BOSTON 9. MASS. 

AF STUDY AVAILABLE 

Use of an optical model in deter-
mining behavior of electron beams is 
recommended in an Air Force study 
now available to the public. The study 
report (AD 267 507) is available 
through the Office of Technical Serv-
ices, U. S. Department of Commerce, 
Washington 25, D. C. 
The study "Electron Physics of 

Traveling Wave Tube Devices," was 
written by University of California 
scientists for the Aeronautical Systems 
Div. A second report, this one on 
optical methods of measuring plasma 
jet temperatures, is also available 
from OTS. 

APOLLO MOCK-UP 

Engineers in Honeywell's new Apollo mock-up 
test instruments for stabilizing and control-
ling the lunar vehicle. Instruments are con-
trolled by analog computers that simulate 
space conditions. North American Aviation, 
prime NASA contractor for Apollo, assigned 
M-H responsibility for some Apollo systems. 

DEEP-SEA VEHICLE 

Westinghouse will build a deep-sea 
research vehicle that will let a three-
man crew explore the ocean at depths 
below two miles. The self-propelled 
vehicle will be built in cooperation 
with its designer, Capt. Jacques-Yves 
Cousteau, world-famed French under-
sea pioneer. 

, , 
TECHNICAL SERVICE MAN 

MAGNETIC MATERIALS 

We have a challenging opening for a technical service man, in the magnetic 
materials field, with experience in high-frequency transformer applications. 
Knowledge of powder metallurgy helpful. Requires minimum of BS degree in 
physics or electrical engineering, and 2 to 5 years' experience in above fields. 
Some travel involved. 

EXCELLENT POTENTIAL . . . LIBERAL BENEFITS 
Please send confidential resume and salary desired to: 

MANAGER PROFESSIONAL AND TECHNICAL EMPLOYMENT 

GENERAL ANILINE 81 FILM CORP. 
435 Hudson St. New York 14, N. Y. 

An equal opportunity employer 

Circle Number 803 Professional Profile page 222 

SUPER COMPUTER 

SYSTEM ORDERED 

The Atomic Energy Commission has 
placed an order with Control Data 
Corp., Minneapolis, Minn., for a high-
speed computer system to be installed 
at the Lawrence Radiation Labora-
tory. Amount of the order was $5.-
574,000. 

The system, called the Control Data 
6600, is to be installed and ready for 
acceptance testing at the Livermore 
(Calif.) lab not later than Feb. 29, 
1964. The lab is operated for the 
Commission by the Univ. of Calif. 
The system, although faster than 

any existing machine, is not to be a 
specially designed computer. It is to 
be capable of high speed operation for 
use in the solution of broad complex 
scientific problems. 
High speed in computing is ob-

tained through the use of micro in-
structions and multiple transistor 
registers for temporary storage. Sim-
ple instruction can be combined 
optimally to execute complicated 

sequences without loss of time in ref-
erencing core storage temporary lo-
cations. 

FIRST TENANT OCCUPIES 

INDIANA INDUSTRIAL PARK 

The Advanced Engineering De-
velopment Laboratory of Wabash 
Magnetics, Inc., has been dedicated at 
McClure Park, Lafayette, Ind. Wa-
bash thus becomes the first tenant of 
the industrial research complex estab-
lished by Purdue University next to 
its campus. 

Speakers at the dedication cere-
monies were J. E. Jonsson, Board 

Chairman, Texas Instruments Incor-
porated; Douglas Howenstine, Presi-

dent Wabash Magnetics; and R. B. 
Stewart, Vice President and General 
Manager, Purdue Research Founda-
tion. 

ATLAS SITE PROTECTION 

Launch-control communications con-

soles have been mounted on shock 
isolators at three semi-hard Atlas sites. 
The mass-spring system isolators, de-

signed and developed by ITT Kellogg 
Div. engineers are to protect the 
equipment from nuclear shock waves. 
Korfund Dynamics Corp. built the 
isolators to ITT specifications. 

The three sites are the Fairchild 
(Wash.), Forbes ( Kans.) and War-

ren ( Wyo.) AF Bases. 

F. 
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From the most experienced Time Delay engineers: 

Dependability and tolerances 
guaranteed in low cost 

RED/LINE thermal timing relay 
Time Delays from 1/2 Second to 3 Minutes and 

Energizing Voltages from 6.3 to 230 AC or DC 

Today, with the increased performance demands of 
commercial applications, G-V Red/Line thermal tim-
ing relays are in widespread use in air conditioning, 
electronic equipment, heating equipment, communi-
cations equipment and industrial control. For 
excellent reasons. Foremost is the Red/Line's 
long life and dependability, both previously 
unavailable except in much higher priced units. 
The Red/Line relay features a high degree of 
timing accuracy and a relay mechanism of 
stainless steel (differential expansion type). No 
glass is used so there is no danger of cracking 
or breakage in handling and use. The heating 
element is designed to ensure long heater life 

Available rapidly from 

Red/Line relays are produced in both normally open 
and normally closed types, in the standard heater 
voltages and delay intervals listed below. All standard 
types are available from local G-V distributors. 

SPECIFICATIONS ----
Contact arrangement: 
Single pole, single throw, 
either normally open or nor-
mally closed. 

Contact rating: 
AC-Non-Inductive: 5 amps to 

125 volts and 3 amps to 
250 volts. 

AC- Inductive: 1 amp to 250 
volts. 

DC-Non-Inductive: 1 amp to 
32 volts. 

DC-Inductive: 1/4  amp to 32 
volts. 

For heavier loads, consult the 
factory. 

Contact life: Over 100,000 
makes and breaks at full 
rated load. 

Operating conditions: Suit-
able for operation at am-
bient temperatures up to 
185°F. Relay design com-
pensates for the effect of 
ambient temperatures over 
a wide range. Operates in 
any position. 

even when the relay is continuously energized. More-
over, a dust-tight metal shell completely encloses the 
relay mechanism and contacts, providing dust-free 
protection for the structure. All the time delay inter-

vals are preset at the factory so there is no 
chance of tampering in the field which might 
endanger associated equipment. And all Red/ 
Line relays are directly and easily interchange-
able with all other octal-size relays in the field. 
Among the many current applications for Red/ 
Line relays are elevators, dry cleaning ma-
chines, automatic doors, flow control equip-
ment, conveyor systems, photo copy equipment 
and heater controls. 

local distributors 

6.3 volts 26.5 volts 48 volts 115 volts I 230 volts 

0.5 sec. 0.5 sec. - - - 

1.0 sec. 1.0 sec. - - - 

L5 sec. 1.5 sec. - - - 

2.0 sec. 2.0 sec. 2.0 sec. 2.0 sec. - 

5.0 sec. 5.0 sec. 5.0 sec. 5.0 sec. - 

10.0 sec. 10.0 sec. 10.0 sec. 10.0 sec. 10.0 sec. 

20.0 sec. 20.0 sec. 20.0 sec. 20.0 sec. 20.0 sec. 

30.0 sec. 30.0 sec. 30.0 sec. 30.0 sec. 30.0 sec. 

45.0 sec. 45.0 sec. 45.0 sec. 45.0 sec. 45.0 sec. 

60.0 sec. 60.0 sec. 60.0 sec. 60.0 sec. 60.0 sec. 

90.0 sec. 90.0 sec. 90.0 sec. 90.0 sec. 90.0 sec. 

120.0 sec. 120.0 sec. 120.0 sec. 120.0 sec. 120.0 sec. 

180.0 sec. 180.0 sec. 180.0 sec. 180.0 sec. 180.0 sec. 

G-V Regional Field Engineers throughout the United States are avail-
able for consultation on time delay problems. For complete literature 
and/or assistance, write to G-V Controls Inc., Okner Parkway, Livings-
ton, N. J., or call 992-6200 (Area code 201), Mr. George Compton. 

Circle 155 on Inquiry Card 



Achieve ultra-high 

switchnt speeds 
at currents up to 100 ma 
WITH NEW RCA SILICON PLANAR EPITAXIAL 2N2475 
Now, RCA combines the latest silicon technology, including 2N709. For additional technical data, write RCA Semicon-

planar epitaxial structure and subminiature junctions, in the ductor & Materials Division, Commercial Engineering, Section 
ultra-high-speed 2N2475. Check these outstanding features: CJ-9, Somerville, N. J. 

• Ultra-High Frequency Capability...Gain-Bandwidth Product-

800 Mc typical 

• High Beta At High Currents... Min hFE of 20 at le = 50 ma 
• Low Saturation Voltage...VcE (Sat) = 0.4 volt max. 
• Low Output Capacitance... (Cob) = 3 pf. max. 

• Low Charge Storage Time... (t.) = 6 nsec. max. 

• Short Turn-On Time... (to.) = 20 nsec. max. at lc = 20 ma 

• Short Turn-Off Time...(toff ) = 15 nsec. max. at lc = 20 ma 

The exceptional stability and ruggedness of the planar epitax-

ial structure, and its combination of outstanding performance 
features make the 2N2475 an excellent choice for switching 
applications. This transistor is available for immediate de-
livery in production quantities. 

Call your RCA Representative today for further informa-
tion on the 2N2475, and ask him about RCA's broad line of 
Silicon Planar Epitaxial Transistors, now including the RCA 

ELECTRICAL CHARACTERISTICS AT 25°C 

MIN. MAX. UNITS 

hFE 11C = 1.0 ma, VcE = 0.3) 20 — — 

hFE (lc = 20 ma, VcE = 0.4) 30 150 — 

hFE (lc = 50 ma, VcE = 0.5) 20 — — 

ICB0 NCB = 5V, IE = 0) — 0.05 eta 

VcEC, (Sus) (lc = 10 ma, IB = 0 Pulsed) 6 — volts 

Cob NCB = 5V, Is = 0) — 3.0 Pf 

ts (Ic -= 'Bi --- I sz = 5 ma) — 6 nsec 

ton Oc = 20 ma, 'Bi = 1E2 = 1 ma) — 20 nsec 

toff ( lc =-- 20 ma, 1E1 = 1E2 = 1 ma) — 15 nsec 

hfo (Ic = 20 ma, VcE = 2V, f = 100 Mc) 6 — — 

AVAILABLE THROUGH YOUR RCA DISTRIBUTOR 

THE MOST TRUSTED NAME IN ELECTRONICS 
Circle 156 on Inquiry Card 
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