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Frequency Range: 25to 1500 Mc.
Biasing Pravisians: Built-in for use with external d-c sources.
Maximum current, 250 ma; maximum voltage, 400 volts.

Type 1607 -A Transfer Function and Immittance Bridge

CONDUCTANCE OR + SUSCEPTANCE, MMHOS
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Plot of short-circuit output admittance as a function of frequency

...Some of the

made with this instrument

Price: $1665

% Mecasures hg,, hee, hu, hiy,, hie, hob, hoe Of transistors di-
rectly, plus any dcsired short-circuit or open-circuit input, out-

put, or transfer function of either active or passive nctworks.

Y Operates with very low r-f levels on unknown — an cssential
for accurate measurements of transistors and nonlinear devices.

% The bridge is completely passive — stability of calibration
dependent only on permanent physical dimensions.

write for complete information

FUNCTION RANGE ACCURACY
oyt et fo-n 251+ V)% + 005
Transimpedance (Z;y) | 01500 ohms | 2.5(1 + 2—5’6') 9% + 1.25 ohms
Transadmittance (Y.;) | 0-600 mmhos 2.5(1 + !2%') % + 0.5 mmho

—lmpedance @) 01000 ohms | 2.0(1 +'\/t‘0‘) % + 1.0 ohm
Admittance (Y;,) 0-400 mmhos 201 +'\/¥)% + 0.4 mmho

GENERAL RADIO COMPANY
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NEW YORK, WOrth 4.2722
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Who’s the local rep?
What’s his number?

LOOK IN THE NEW

electronics BUYERS’ GUIDE

You’ll find the local representative . . . his tion on nearly 700 different advertised products

=

name, telephone number . . . his address. You’ll : == (that’s about 42%, more than you’ll find any-
find such detailed information about more than :IIJ::;;?:U::D: where else). Also complete lists of manufac-

wnd RIFIRINCE ISSUE

25,000 local sales offices of more than 4,000 turers . . . registered irade names . . . and also,

major manufacturers.

There’s also a wealth of reference data about
markets, materials, components and applica-
tions that make buying easier. Catalog informa-

of course, the most complete listing of electronic
and related products. Tells what you want to
know ... when you're ready to buy.

o A McGraw-Hill Publication ® 330 Wost 42nd Stroei, Now York 36, Now York
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¢ TYPE MAGNETS FOR

MICROWAVE APPLICATIONS

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

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

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

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

ELECTRONICS - DECEMBER 25, 1959

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

Let us work with you on any requirement for permanent
magnets, tape cores or powder cores. ® For information on
Arnold C Magnets, write for Bulletin PM-115. Address
The Arnold Engineering Company, Marengo, lllinois.

ADDRESS DEPT. E-912 7428 8

L ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES
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SHOPTALK . . . editorial

AND ON EARTH, PEACE. We have a special report coming up next
week which discloses—among many interesting facts—that 58 percent
of all electronics business is military. This bangs sharply into our
consciousness at the Christmas season.

We live in the computer age, an era that history may say led to
the elimination of many onerous mental and physicaj tasks. The exist-
ence of electronic computers can release powerful energies for creative
thinking. They represent a bright spot on the horizon, for computers
are today employed mostly for peaceful pursuits.

YET more than half our industry’s business relates to defense, so we
are in a sense a munitions industry. The concentration of so much
of our energy in this direction keeps us from the enormous potent‘ia]
which electronics possesses for peaceful applications. The whole
area of commercial and industrial electronics, for instance, is inade-
quately explored. Production controls are still largely electromechani-
cal, sometimes out of necessity, but frequently because the concept and
design of really sophisticated controls simply hasn’t been undertaken.

Further, electronics has many more potential uses in the home, aside
from entertainment and communications. These have been discussed
before; Sunday supplements have carried features on the subject for
years. But the research and engineering have yet to be done.

MANY electronics companies continue to fall for the oldest play in
the book. They get close to the main chance, smell the big money—
and lose integrity. That’s why such a large part of our industry is
munitions-oriented ; it’s often easier to pick up a government contract
than to develop and engineer an exceptional industrial or consumer
produect and then merchandise it effectively.

What we need to do is restore the balance. Not by surrendering
defense business—that would be bad counsel. But while fulfilling
national requirements we should also be opening up more untapped
commercial-industrial applications and non-entertainment home uses of
electronics. This is ultimately where stability lies; it is in these
fields that we should be expending a greater share of our energies
and creative imaginations.

At a season dedicated to peace, we take little comfort in contemplat-
ing the fact that more than half our industry is dedicated to war. To
redress the balance will require the best efforts of all the fine minds
and spirits in the industry.

Coming In Our January 1 Issue « » »

OUR MARKET FOR 1960. Record sales characterized the electronics
industry in 1959. Furthermore, sales are headed for a new high in
1960—with all major segments of our industry expected to participate
in the growth. That’s the forecast made in next week’s special report
on our market for 1960.

To bring you this year-end statistical summary and forecast, three
members of ELECTRONICS’ staff have spent months interviewing mar-
keting directors, sales managers, distributors, government and foreign
trade experts, as well as studying reams of statistics and trade reports.
In this detailed report by Market Research Editor De Jongh and Asso-
ciate Editors Janis and Emma you’ll read about the sales outlook for
the military, consumer, industrial, replacement parts and components
segments of our industry.

The report also digs into buying and selling in overseas markets.
Another section describes new sales and distribution techniques. A
section on manpower availability and a six-page foldout with sales
charts and tables round out this informative report.
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LECTRON TUBE

ey
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RCA
ELECTRON TUBE...
A CHEMICAL SYSTEM!

In electron tube manufacture, precise
control of the chemistry of the tube’s heart
—the cathode—can greatly increase the life
of the tube and enhance its performance.

This fundamental consideration has
led RCA tube research scientists to de-
velop a unique process for cathode-base
material manufacture—and ultimately, to
produce the remarkahle N-132 cathode
base material,

N-132 is a “true balance” of essential
chemical elements—nickel, carbon, mag-
nesium, manganese and silicon. High-vac-
uum melting of the purest metal eliminates
oxidation and reduces to lowest levels con-
taminants such as copper and sulphur.
Precise contro! of process timing—to the
second—yields exceptional uniformity from
one melt to another, making it possible to
hold cathode characteristics witain strict
limits. In addition, the process eliminates
the use of solid deoxidizing agents usually
employed in producing air-meited nickel.
This feature eliminates unwanted residues
and enhances purity of the alloy.

RCA tubes utilizing N-132 cathode ma-
terial can add a greater element of relia-
bility to your circuits. Get the complete
story from your RCA Field Office.

EAST: 744 Broad Street, Newark 2, New Jersey,

HUmboldt 5-3900

MIDWEST: Suite 1154, Merchandise Mart Plaza,

Chicago 54, lll.,, WHitehall 4-2900

WEST: 6355 East Washington Boutevard, Los

Angeles 22, Calif,, RAymond 3-8361



INSTANTLY...

measure and supply DC
voltages to 0.02%

with the new KIN TEL DC voltage standard and null voltmeter

LABORATORY ACCURACY. The Model 301 is an extremely compact and
accurate variable DC power supply and calibrated null voltmeter. It
employs KIN TEL’s proved chopper circuit to constantly compare the output
voltage against an internal standard cell. As a DC voltage standard, it
combines the stability and accuracy of the standard cell with the current
capabilities and excellent dynamic characteristics of the finest electronically
regulated power supplies. The self-contained null voltmeter indicates the
voltage difference between the supply in the 301 and the DC source being
measured, affording simple and rapid measurement of DC voltages

to an accuracy of 0.02% .

PRODUCTION LINE SPEED. DC voltage measurements can be made as fast

as changing ranges on a VIVM, Merely set the direct reading calibrated
dials on the 301 to exactly null out the unknown DC input voltage.

The reading on the dials then indicates the value of the unknown input
voltage to within 0.02% . As a variable DC standard or power supply, the
calibrated dials provide instant voltage selection to an accuracy normally
attained only with standard cells.

VERSATILITY, The KIN TEL Model 301 is ideal for rapid and accurate
production calibration of precision measuring instruments and DC power
supplies . . . design of DC amplifiers and complex electronic circuitry...
computer reference . .. versatile precision reference for calibration

and measurement laboratories.

IMPORTANT SPECIFICATIONS

0.01% stability |
: Output Voltage & Current 1t0501voltsatupto20ma

0 Full Scale Meter Ranges (Zero Center)
W, accuracy DG Output Range............ =500, 50 volts
DC Input Range............. +500, 50 volts
7o 501 volts at 20 ma DG Nul Meter Range . . =50, 5, 0.5, 0.05 volts
Long Time Stability....... =+ 100 parts per million
4 accurate null ranges Output Voltage Calibration . .. ... +0.02% or 2 mv
Output Hum and Noise...... Less than 100 v RMS
0.002 % regulation Line and Load Regulation.......... .... 0.002%
DC Output Impedance........ Less than 0.01 ohm
Less than 100 pv ripple Response Time.................. 0.2 millisecond
Mode! 301 or Model 301R (Rack Mount) Price $795.

KIN TEL manufactures electronic instruments for measurement and
control, and closed circuit TV. Representatives in all major clties.
Write for detailed literature or demonstration. ) NS INA R T

w i® 0 I
R

5725 Kearny Villa Road, San Diego 11, Calif., Phone: BRowning 7-6700 é.:;c--'n'émé‘s. TNT=
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BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

MAGNETIC-CORE MEMORY providing high-speed
linear word selection, with magnetic solid-state
switches used for control over word input, is
announced by Telemeter Magnetics, Los Angeles.
The company expects to offer commercial units
to computermakers by next March. Each unit
can hold up to 32,000 words of up to 56 bits each
in its eight modules of 4,096 cells each. The
device, designated type LQ linear memory, will
be used in a line of U.S.-made low-cost medium
and large computers. Transistor drivers will be
used in a special parallel circuit. The firm says
there is no limit to the number of units that can
be put together, adds that 112-bit double-length
words are feasible. Device permits speed of 667,-
000 additions per second.

Sales of the electronics industry in 1960 will increase at
a rate twice the average for industry as a whole. pre-
dicts Paul B. Wishart, president of Minneapolis-Honey-
well Regulator Co. Deducting government-sponsored
programs. he said, the electrical-electronics industry
has spent $3.8 billion on R&D in 1959, more than the
total for all other industries.

JAPANESE RADIO EXPORTS to the U.S. for the
month of October amounted to $10 million, accord-
ing to figures just announced by the Japan Elec-
tronics Industry Association. Breakdown includes
665,309 transistor radios, 195,623 other sets. Total
Japanese radio set production in October reached
an all-time high of 1,179,859 sets, of which 983,-
766 were transistor radios. Total number of sets
was 120,000 above September output. Record
282,152 tv sets was also produced; none were
exported to the U.S.

Traasistorized autopilot developed by Chance Vought is
disclosed to be part of the equipment of the Navy’s
new all-weather F8U-2N jet fighter, for which Chauce
Vought’s aeronautics division just received a $58-million
contract for additional production. Production orders
now total about $100 million for the craft, which is
scheduled to make its first flight early in 1960.

COMMITTEE ON SPACE RESEARCH (COSPAR)
has been given permanent status with the
approval of its new charter by the eight members
of the Bureau of the International Council of
Scientific Unions (ICSU). Membership is open
to national scientific institutions adhering to
ICSU that are actively engaged in space research.
Following elections and organizationa! meetings,
the First International Space Science Symposium
will be held in Nice, France, from January 11 to
15. Participation of U.S. scientists is being
coordinated through the Space Science Board of
the National Academy of Sciences.

GLOBAL LOGISTICS of Army Transportation

ELECTRONICS - DECEMBER 25, 1959

Materiel Command, which has a $780-million
inventory and round-the-world supply distribu-
tion responsibilities, will be speeded by an IBM
705 III that communicates by wire and radio
with installations on five continents. In St. Louis
the computer converts requests into shipping
orders which are sent to appropriate supply
depots, gets orders on the road in under 72 hours
compared to previous cycle of 15 days.

Improved image orthicon tube which eliminates image

retention and has a guaranteed operating life of 1.000
hours is reported by Westinghouse. Company says the
tube is in production. will sell for “20 percent more
than present types which cost about $1.200.°

ORBITING SOLAR OBSERVATORY to be launched

by NASA with a Delta vehicle will carry instru-
mentation provided by Ball Brothers Research
Corp. under a $250,000 contract just announced.
The space agency said the contract represents
initial funding for the satellite, whose total con-
tract cost may reach $750,0000 NASA also
announced initial funding of $150,000 to Army
Ordnance Missile Command for design, construc-
tion and integration of a Juno II-launched satel-
lite to study the energy and source of gamma
rays. Total of this contract may run to $800,000.
AOMC received initial funding of $150,000 for
another Juno II-launched satellite to sample the
ionosphere. Cost of this may reach $750,000.
National Bureau of Standards received a $130,-
000 NASA contract for ground experiments with
radio signals to determine properties of the iono-
sphere.

Vega multi-state rocket vehicle development is being dis-

continued, the National Aeronautics and Space Adminis-
tration announces. NASA says the action was taken to
reduce the number of vehicles for space programs,
explained that other vehicles could accomplish the
satellite and space probe projects for which Vega had
been planned.

MULTIFREQUENCY KEY PULSING between tele-

phone exchanges over toll and long-distance
trunks is possible with new Bell System-compati-
ble equipment developed by General Telephone
Laboratories, Northlake, 111, telephone R & D arm
of General Telephone & Electronics. New tran-
sistorized gear enables an operator to transmit
a pulse by pushing digit buttons. GTL sees
special advantages in the pulsing equipment
when used in connection with direct distance dial-
ing, which requires a longer numerical address
than local telephone calls. Equipment will
operate from a regular 48-volt exchange battery,
and uses 42 transistors, including 12 power tran-
sistors, in its current supply.



4 CINEMA

1100 CHESTNUT - BURBANK, CALIF.

You are there — with Cinema...

Professor

CLYDE BEATNIK

(Somewhere way out)
e W2

ss-;g
e 5 3
Q.—“Hello, Professor, are you
working on some new electronic
experiment?”’
A.—"Not me, Daddyo, that stuff
1 don't dig. And I'm no Prof, just
call me Clyde."”
Q.—"If you're not a Professor,
what are you doing with a CINEMA
Terminal Board Switch?”
A.—"'Man, | thought it was one
of those crazy small vibraharps
we could use in our jumpin'
combo.”
Q.—*Oh, are you a musician?"
A.—*I'm not Governor Nelson
Rockefeller, friend.”
Q.—"Do you think everybody
should take up music as a hobby?
A. —‘‘Beats me, Dad, but if they
do let me know if you hear of a
good vibraharp player.”

Maybe it's not a
. vibraharp, Clyde,
. but it sure is sweet
5 "music to labora-
ip tory problems. For
CINEMA ENGINEERING'S in-
strument switches use a time-
saving Terminal Board design.
Four years of engineering per-
mits the advance planning of
modular harness layouts in
CINEMA'S CETE and NETE
switches. Each terminal is indi-
vidually identified, thereby
saving costly last-minute super-
vision and eliminating guess-
work. They're ideal for moderate
and complex switching and wir-
ing applications. Write for our
catalog 17S today.

ENGINEERING

DIVISION AEROYOX CORPORATION

CIRCLE 8 ON READER SERVICE CARD

WASHINGTON OUTLOOK

TURMOIL is boiling up over National Aeronautics & Space Administration’s
proposed plan for liberalizing its own patent policy.

NASA officials were hoping Congress would allow the agency to adopt a
discretionary authority on patents. As the space law stands now, NASA
must either take title to any invention developed under its contracts (as
the Atomic Energy Commission does) or else waive all rights. It cannot
—as the armed services do—take only royalty-free licensing rights and
let the title pass.

NASA wants to be able to choose between taking title or limiting itself
to licensing rights. Many NASA contractors would prefer making the
space agency’s policy consistent with the Pentagon’s.

Storm center of opposition to the liberalizing movement is Sen. Russell
Long (D. La.). In three days of hearings earlier this month, Long’s
Senate Small Business subcommittee on monopoly practices played up
Congressional views for new restrictions on the use of inventions result-
ing from government contracts. If Long has his way, the Pentagon’s
policy may be made as restrictive as NASA’s or AEC’s instead of the other
way ’round.

Long’s subcommittee will not consider specific legislation. Laws chang-
ing NASA policy would originate in the Senate or House Aeronautics &
Space Committee, generally regarded as favoring less restrictive policy.
But the monopoly practices subcommittee does serve as a loud sounding-
board to whip up opposition, and may affect future deliberations of the
other committees.

Long’s argument—which reflects a sizeable body of Congressional opin-
ion—is that the Pentagon policy “bestows unearned monopolies through-
out the country’” by allowing contractors to exploit commercially inven-
tions for which the government has paid.

@® The Strategic Industries Association, a West Coast group of small
aircraft and electronics contractors, told the Long subcommittee
that restrictions in current federal patent policies, “far from aiding
‘big business’ through their liberality, actually impair our rate of
scientific progress . .. through their tight repression on creativity.”

Long dismissed SIA’s argument, said “they don’t speak for my
concept of small business.” The Senator also criticized NASA’s
proposal to liberalize its own policy. He said: “My guess is that the
NASA recommendation results from sympathy with the economic
interests of its contractors.”

® Insulation that will withstand steady temperatures of 1,000 C, and
up to 4,000 C for a few seconds, will be required by the military as
miniaturization of electronic equipment leads to higher operating
temperatures. This was one of the new demanding military require-
ments discussed at the second annual National Conference on the
Application of Electrical Insulation held here recently.

Another requirement involves encapsulation of all electrical equip-
ment used for missiles and rockets—dipping the entire electrical
unit in a plastic insulating mixture. When dry, the insulation will
absorb shock as well as prevent electrical failure.

Future military requirements will call for: greater insulation
resistance to ionizing radiation; greater electrical and mechanical
stability of compounds under continued high temperatures; more use
of non-flammable plastics; and more ease of application.

® Here’s what was behind Navy’s cutback of ship starts for 1960. Navy
officials want to wait for cuts in price and size of shipboard reactors
before rushing into nuclear-powered surface vessels. Three atomic
surface craft are now on the ways; no new ones are in the 1961
budget.
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New, compact PRECISION FREQUENCY STANDARD

—

offers %10’ stability,

WWONIZ . & @OB& just 834" high
% 7 8
-® == || ¢p100ER
| @ ki FREQUENCY STANDARD
__ag “@ --_“'—- . *9@;}

Model 100ER offers six standard sine and four rectangular
frequencies in decade steps; available simultaneously and
selected on front panel.,

e
N i

Timing comb output pips occur at 100, 1,000 and 10,000
microsecond intervals. Timing comb simplifies "fast” meas-
vrements and calibration.

Specifications

Stability:

Outputs:

Output Voitages:

Rated Load:

Distortion:

Frequency
Adjustment:

Size:

Price:

5/108 parts per week, 3/108 short
term.

Sinusoidal 10 cps, 100 cps, 1 KC,
10 KC, 100 KC and 1 MC. Rec-
tangular 10 cps, 100 cps, 1 KC
and 10 KC.

Sinusoidal 5 v rms min.; rec-
tangular approx. 15 v peak. Har-
monics to 5 MC obtainable.

1 MC and 100 KC, 50 ohms nomi-
nal; 10 KC, 1 KC, 100 cps, 10 cps,
5000 ohms nominal.

(Sinusoidal) Less than 4%.

Screwdriver tune adjusts 1 ppm.

834" high, 19” wide, 18" deep be-
hind panel. Weight 35 Ibs.

$900.00.

Data subject to change without notice.

Price f.o.b. factory.

This compact, highly convenient new ® frequency stand-
ard not only provides stability equivalent to complex,
expensive primary standards, but offers the versatility of
a wide variety of outputs. Signals available include six
standard sine frequencies and four rectangular signals
which may be distributed by 50 ohm cables for use at
many different stations on a production line or in the
laboratory. A particularlgr useful feature is a timing
comb for calibrating, and for measurement of sweeps
and time intervals.

Stability of 5 parts in one hundred million per week is
assured by careful aging and testing of the crystal con-
trolled oscillator and oven.

Model 100E includes a built-in oscilloscope which may
be used as a comparison device to calibrate external
equipment such as oscillators through use of Lissajous
figures. The scope may also be used to check internal fre-
quency deviation of the instrument.

For complete details and demonstration, see your ®
representative or write direct.

HEWLETT-PACKARD COMPANY

1020A Page Mill Road * Palo Alto, California, U.S.A.
Cable “HEWPACK’' ¢ DAvenport 5-4451
Field representatives in all principal areas

Hewlett-Packard S.A. » Rue du Vieux Billard No. 1, Geneva, Switzerland

Cable "HEWPACKSA” « Tel. No. (022) 26.43.36 5%

@ now offers 10 different precision oscilloscopes

N
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PUTTING MAGNETICS TO WORK

Smaller filters ease the squeeze!

Filter designers! First 160-mu moly-permalloy
powder cores pack high performance into smaller space

Filter and inductor designers specify our 160-mu moly-
permalloy powder cores for low frequency applications.
Where space is precious, such as in carrier equipment
and telemetering filters, the high permeability of these
160-mu cores eascs the squeeze,

In many cases, 160-mu cores offer designers the choice of
a smaller core. In others, because inductance is 28 per-
cent higher than that of 125-mu cores, at least 10 percent
fewer turns are needed to yield a given inductance.

It Q is the major factor, 160-mu cores permit the use of
heavier wire with a resultant decrease in d-c resistance,

10 CIRCLE 10 ON READER SERVICE CARD

Like all of our moly-permalloy powder cores, the 160’s
come with a guaranteed inductance. We can ship eight
sizes from stock, with a choice of three finishes—stand-
ard enamel, guaranteed 1,000-volt breakdown finish, or
high temperature finish. Further information awaits
your inquiry. Magnetics Inc., Dept. E-78, Butler, Pa.

MARGNETILCS inc.
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FINANCIAL ROUNDUP

Merger Plans Disclosed

MoToroLA, INC., plans to -acquire
the business and assets of the
Lear-Cal division of Lear Inc,
next month for an undisclosed
number of shares of Motorola
stock. The stock will be held by
Lear for investment purposes.

The division. will become a
Motorola subsidiary called Moto-
rola Aviation Electronics, Inc.
Employing about 400 persons, the
division’s sales this year were
about $8 million—nine percent of
Lear’s 1959 volume.

¢ Cenco Instruments. Corp., Chi-
cago, reports a profit increase of
53 percent for the second. fiscal
quarter ended Oct. 31. Net profits
for the period rose to $436,000 or
42.3 cents a share on 1,013,479
shares outstanding. This. compares
with $284,900 or 28.3 .cents a share
in the same period of 1958. Net
sales for 1958’s second fiscal quar-
ter were $4,521,200. This year the
figure was $6,235,800.

¢ Ampex Corp., Redwood City,
Calif., announces record sales and
income for the first. six months
of the current fiscal year. Sales
were $30,002,000, up 86 percent
from last year’s $16,147,000 for
the same period. Net income rose
from $665,000 to $1,763,000 for
1958 and 1959 respectively. Earn-
ings per share this year were 80
cents based on shares outstanding
(before Ampex merged with Orr
Industries). This compares with
36 cents a share for the same pe-
riod last year. Company backlog
is now about $18 million, up from
$13 million a year ago.

e Technical Operations, Inc,
Burlington, Mass., reports sales of
$3,368,000 for the year ended Sept.
30, an increase of 42} percent over
1958 sales of $2,363,000. During
the year, the company acquired
substantially 100 percent control
of Power Sources, Inc., and Chem-
trol Corp. and, in connection with
these acquisitions, wrote down its
investment in them to underlying
book value. The special charges in
connection with these transactions

ELECTRONICS - DECEMBER 25, 1959

resulted in a small loss for the
year.

¢ Collins Radio Co. stock is now
on the New York Stock Exchange.
Company officials say they are
headed for the best year in the
Cedar Rapids, Iowa, firm’s 26-year
history. For the first fiscal quar-
ter ended Oct. 31, sales were more
than $39 million, and earnings
topped $13 million or 80 cents a
share. In all of fiscal 1959, the
company earned $1.95 a share on
sales of $118 million. A backlog
of $210 million is now on the
company books.

¢ Topp Industries, Phoenix, and
United Industrial Corp., Detroit,

have approved merger plans. The

final papers will be signed next
week. New entity will be named
after UIC.

25 MOST ACTIVE STOCKS

WEEK ENDING DECEMBER 11

SHARES

(IN 100's) HIGH LOW CLOSE
Avco Corp 3,052 1698 1434 16%%
Elec & Mus Ind 2,597 1234 113, 12V
Sperry Rand 2,552 22 BYa 5%
Reeves Snderit 1,202 13% 12 123
Philca Corp 912 Nz 29'% 303k
Collins Radio 876 56% 4% 5%
Lear Inc 843 22% 19%  20%
Gen Electric 798 97% 9% 9%
Univ Control 782 20V 18% 194
Int'l Resistance 683 2034 173 187
RCA 679 724 70t 71
Muntz TV 664 43 ¥ 4z
Amer Bosch Arma 635 31% 27% 0%
Gen Tel & Elec 623 813 17 81
Standard Coil 622 18% 16V 6%
Int'l Tel & Tel 609 41% 35 40
Clevite 586 533% 443 5312
Gen Transistor 506 2% 29%2 31%
Varian Assoc 445 48 44 45z
Raytheon 418 577 53a  53%
Gen Dynamics 415 503% 47% A7Ye
Burroughs 389 Ng 35l 35%
Emerson 353 19% 174 19
Westghse Elec 351 110 105 107%2
Siegler Corp 317 36% 33 33
The above figures represent sales of electronics

stocks on the New York and American Stock
Lxchanges. Listings are prepared exclusively for
Errcrrontcs by Ira Haupt & Co., investment
bankers.

NEW ISSUES PLANNED

No. of Price

Shares per Shar
Fairchild Camera 39,802 S s
Lafayette Radio 275,000 5.00
N. Atintc Indstrs 70,625 4,00
Teleprompter 125,000 1.00

“to be announced

need
high vacuum
components ?

-
|
|
|
|
1
1

Stokes Series H Microvacs were de- |

signed by vacuum specialists . . . are |

industry engineered to meet your |
needs ... give you more pumping ca- |
pacity per dollar. The integral construc- |
tion includes dynamic balancing, |
valves, motor, belt guard, and auto- |
matic lubrication—there are no extras |
to buy. A complete line of Microvacs |
include capacities from 17 to 500 cfm. |

For fast, efficient pump-down—you |

con depend on Stokes Microvac Series |

H Pumps. |

|

r———————————=—=—-"-"-"

STOK ES makes a complete line
of vacuum components . . . ad-
vance-designed and engineered
to help make your vacuum sys-
tems more productive. Each
unit reflects Stokes’ unparalleled
experience, pioneering leader-
ship and wealth of basic vacuum
technology.

The product list includes: Dif-
fusion Pumps, Vapor Booster
Pumps, Mechanical Pumps,
Mechanical Booster Pumps,
Vacuum Gages, and Valves.

Send for technical data on any
or all ... without obligation.

High Vacuum Division

F. J. STOKES CORP.
5565 Tabor Road, Phila. 20, Pa.
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THREE TOOLS FOR QUALITY CIRCULATION

Members of a select group, the readers of electronics

As fast as subscription orders are received they are
examined individually—by Hugh J. Quinn, Circulation Man-
ager, who stamps each card:

ACCEPTED —toindicate a subscriber is actually engaged
in research-design/production/management as a maker or
user of electronics equipment,

QUESTIONNAIRE - to delay acceptance until informa-
tion concerning the subscriber — his function, his company,
his title are definitely known.

REJECTED —whenever the order indicates that the in-

The Electronics Man “buys” what he reads in...

w/@A McGRAW-HILL PUBLICATION / 330 WEST 42nd STREET, NEW YORK 36, N. Y.fb

12

dividual is NOT within the editorial field of the publication.

electronics is a member of a select group too~—The
Audit Bureau of Circulation publications — comprised of
those magazines and newspapers whose publishers believe
that a reader’s interest in a publication is best demonstrated
when he pays to receive it— those publishers willing to sub-
mit to exhaustive periodic audits in order to prove that
their circulation is among those individ-
uals they are pledged to serve, and among
screened selected individuals ONLY.

it

e
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fl"METALLIZED” MYLAR Subminiatures
| < QBLEM-501},

" L/ 4

(}‘? £ 0y
e h d ® k e -
High density packaging
SPACE SAVING. Significant size reduction over film- (APAC|TORS
foil and paper-foil designs can save vital space.

The net volume saved inereases with capacity
value.

:
\

WEIGHT SAVING. The quantity of metal required
for plates in these metallized Mylar *designs is
less than 59 of that for an equivalent foil design.
Weight saving increases rapidly as capacity value
increases.

X663F
AXIAL LEADS
“EDGE MOUNTING”. Because its ecross-section is \(*F——"\

rectangular, Type X663F permits mounting with
either the side or edge in contact with the chassis. coon"u-
Type X663FR is designed for edge mounting only.

SUPERIOR IR Insulation resistance of these rugged X663FR
Mylar dielectrie types far exceeds the IR obtain- RADIAL LEADS
able from paper designs (See curve below for

(@ TOUGH MYLAR CASE
actual performance.)

* DuPont s trademark for polyester Hilm, @ EPOXY ENO SEAL

INSULATION RESISTANCE. Greater than 30,000 ACCELERATEO LIFE TEST. 250 hours at
megobm-microfarads at 25°C, but need not ex- and 1259% of rated voltage

ceed 30,000 megohms. CAPACITANCE TOLERANCES. Standard tolerance
01ISSIPATION FACTOR. Less than 1% when meas- =20%; also available in =*10%. and

-100°C

ured at or referred to 1000 CPS -— tempera- +5%
ture of 25°C. TEMPERATURE RANGE. Full rated voltage from
VOLTAGE RANGE. Available in 100, 200, 400 and —55°C to +100°C. to +125°C with 50%

600 vDC

derating

TYPICAL SIZES-SHOWING THICKNESS » WIDTH ¢ LENGTH

cAP 100 YOLTS 200 VOLTS car 100 VOLTS 200 VOLTS

IN MFDS T w L T w L IN MFDS. T w L T w L
o1 156 » 203 o« N, 125 « 187 « % 1.00 421 w593 a2 ', 453 » 687 x %
1 250 « 359 « %, | 250 x 359 & ' 2.00 406 x 718 . 1, 453 = 733 . My
-33 296 » 484 . 4| 328 0 500 « %, 3.00 453 « 765 = 1", | S « 903 . 1%
A7 359 x S48 « %, | 343 ¢ 625 x 4.00 500 « 890 = 1Y 656 w1015 w1y
48 343 2 S15 x 'K, | 421 750 ¢ % 5.00 484 «  B43 1 MY 825 1250 s Y

Capacitance Change vs. Temperature insulation Resistance vs. Temperature

g - -
» 20 3 00 000
5 o T o
"o L .
v - i
FA - P ——
= 0 [
R R [
d - “©
® -30 -25 L -23 * 50 + 75 4100 &35 o - 2 4+ 50 4 75 .00 . '
Oegrans Contlgrads Cegrees Comtigrade

Write for literature on these NEW, “space-saving” types

GOOD-ALL ELECTRIC MFG. CO. OGALLALA, NEBR.

® A LEADING MANUFACTURER OF TUBULAR, CERAMIC DISC AND ELECTROLYTIC CAPACITORS
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The man who knows how to get
ahead (and stay ahead) in business—gets
his information and inspiration from the
pages of his businesspaper. Nothing else
you read is so filled with the news, the
facts, the fresh ideas so vital to your
success in business as the advertising and
editorial pages...in your businesspaper.

M

PHOYTO ON LOCATION BY EHRENBERG

Where there’s

business action,

there’s a

businesspaper

. where there’s electronics
business, there’s

electronics
A McGraw-Hill Publication

330 W.42nd Street, New York 36, N.Y,

S5S

,,s"‘ o ,'T'ﬂ: f', One of a series of advertisements

3 ﬂBp ae @;‘ prepared by the ASSOCIATED

B\ Jo © \iule!/ &* BUSINESS PUBLICATONS
ST

“ogRre
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MARKET RESEARCH

INDUSTRIAL ELECTRONIC
COMMUNICATIONS EQUIPMENT SALES

. 1959

95

I 1960

113

Source: Arthur D, Littler, Inc.

1 i Il " 1} i | "
v A W R
: 3 X 20 .

Communications Sales to Rise

COMMUNICATIONS EQUIPMENT is one
of the most promising areas of in-
dutrial and commercial electronics,
claims John Thompson, industrial
specialist with Arthur D. Little,
management and engineering con-
sultants.

Thompson estimates total sales
for seven communications-equip-
ment product groups shown in the
chart at $280 million for 1959 and
forecasts a 16 percent sales gain
will bring the total to $325 million
for 1960.

Phenomenal Growth

The consistent gains in communi-
cations equipment sales are exem-
plified by the phenomenal growth of
mobile radio service, Thompson
points out. In 1947, there were only
36,000 mobile radio transmitters
authorized by FCC. By the end of
1958, there were about 700,000 au-
thorized. Mobile radios serve in
many fields of commerce, industry
and government activity.

Commercial and private aircraft
communications equipment sales are
expected to increase in the next five
years.

The expected liberalization by the
FCC of point-to-point microwave
authorizations for industry is ex-
pected to result in a wave of instal-
lations by industry to serve the
pent-up demand for data handling
and communications facilities be-
tween banks and their branches,
between warehouses and branch

stores, and other industrial and
commercial facilities, Thompson
says. !

More extensive employment of
intercommunicalion systems in of-
fices and factories for rapid com-
munications supports expectations
of a 17-percent increase in sales of
intercoms between 1959 and 1960.

e Motorola sees rising market
for f-m car radios over the next
two years. Firm is currently mak-
ing marketing plans for its new
f-m car radio. It estimates that be-
tween 50,000 and 100,000 f-m
radios, mostly European, are now
installed in U. S. autos.

howsonds  FJGURES OF THE WEEK

of Units

Production
Week of 12-4

289

Source: EIA
DJFMAMI JASON
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Build extra value
into
Citizens Band radios

with Mallory vibrators

Mobile, two-way Citizens Band radios bring new sim-
plicity and convenience to communication for thou-
sands, and open brand new markets for you.

If you're now building Citizens Band radios or planning
to, Mallory vibrators deserve a place in your power sup-
ply design. Their exceptionally long life, quiet operation
and constant output are the result of more than 25 years

of Mallory pioneering in vibrator design. More Mallory Series 1600 Vibrator
vibrators have been used in mobile radios than all other Contact buttons have been eliminated for far

i 3 _ greater contact area . . . lower rate of erosion
makes con,’bmed' Mall(?ry engineers have l'.lelp? d de . . . steadier voltage . . . and an end to contact
velop efficient, economical power supply circuits for sticking. Light mechanical mass of vibrating
many set manufacturers. reed assures quiet operation,

Make use of this experience. Let Mallory help you
choose and apply the vibrator model that best fits your
needs, as well as assist in the design of your power sup-
ply circuitry. Write today for a get-together with a .
Mallory vibrator specialist. Electromagnetic Department

Elkon Division, Du Quoin, lll.

y) AL

I P.R.MALLORY & CO. Inc
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NEW REPRINT SERVICE for
electronics SUBSCRIBERS

Starting with thé January 1, 1960
issue of eleetronics, and in all subse-
quent first-of-the-month issues, there
will appear on the Reader Service Card
a Reprint Order Form for Special Re-
ports and selected feature articles. Ad-
ditional Reprint Order Forms will also
appear in all other issues that contain
Special Reports during 1960 period.

An 18-page Special Report on Eléc-
tronic Markets will appear in the Jan-
uary 1lst issue. An important feature of
this report will be an 11 x 23 inch full-
LN

color fold-out chart of the market sta-
tistics for the electronic industry. The
report will also include the latest fig-
ures on electronics manpower, exports
and imports of electronics equipment
and components, and channels of dis-
tribution for electronics products.

To cover actual reprinting cost, han-
dling charges, postage, ete. for this
Special Report the following prices will
be charged: 75 cents for single reprint
copies; 60 cents each for quantities of
10; 50 cents each for 25 or more,

of Special Reports and selected special feature articles.

& reeuinrs Watch for this symbol. It denotes the availability of reprints
Q AVAILABLE
See Reader Service Card,

- A McGraw-Hill Publication
electronics .. i St., New York 36, N. Y. o

WHAT'S NEW Y
IN COMPONENTS? |

What useable discoveries are being made on the frontiers '

of electronic knowledge? Here are a few selected at random: |
directive long-range sonar transducer . ., high-speed ferrite
memory and logic element . . . space-probe telemetry system
. . . master preamplifier for X-band radar. You can never
tell when one is going your way. This is just ONE of the
reasons why you should subscribe to electronics (or renew
your subseription).

Fill in box on Read- FIND WHAT
er Service Card.
Easy to use, Postage YOU NEED IN LN

free,
electronics

16

VALUABLE 64 PAGE
- REFERENCE SECTION

in electronics BUYERS’ GUIDE

Prepared especially by the 25-man edi-
torial staff of electronics, this 64-page
section is designed to assist the buyer by
providing him with market data, elec-
tronics applications, market distribution,
market reports and books, industry or-

ganizations and services.

electronics BUYERS’ GUIDE

and Reference Issue
A McGraw-Hill Publication

ﬂBp 330 West 42nd Street @D

New York 36, New York
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6’ max. error spread Synchro
for Gyro Pick-Off

The SG-17- and ST-17- type pancake synchros
(SG-18- and ST-18- with housings) are our
most standard line for gyro pick-off appli-

T

oLl

B o B

cations.
These units have been manufactured in

T

B, 'T large quantity and are readily available for

—t

°i S } J prototype breadboarding. The high accuracies
Li [‘ 5 E shown on the left are obtainable in standard

26v or 115v units.

MAX, SPREAD IN MIN,

Pancake Resolver for Gimbal Mounting

Clifton Precision pro-
duces special pan- . O =
cake resolvers for
direct gimbal mount-
ing. They were de-
veloped for use in
cascaded amplifier-
less resolver sys-
tems and have been
trimmed for 10K in-
put impedance, 0°
phase shift and a
constant transforma-
tion ratio, with tem- / !
perature, at 900cy.
Accuracies of 4', per- 4
pendicularities of 3’ \ 'y
and nulls of lmv/v \* }
of output or less can \\‘__g'
be held. I

Special techniques maintain concentricity between rotor and
stator — thus reducing difficulties commonly encountered in
gimbal mountings.

]

11 5 UG
L gl = ales Office: 9014 W. Chester Pike,

- e TN o b ot ot SN S ed DI L
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Custom Designed Pancakes

CPPC has developed a number of special pancakes (drawings
below) with relatively large bores and narrow stack heights.
Means have been devised to minimize error due to clamping
pressures on these thin units.
Special accuracies have been maintained where required.
Let us know your needs,

———228% 018 — . (25 MAX
2 I |
' ’ |

7% {
-t
:ns .J' 5000 o:A-ﬂ 3 A

EF
* 530 OtA 2w g
- 119 Ol1A ———m—y o % o
| 0 —j® O
o —== .848 O1A o — . o~ @
RESOLVER
b = -2 375 OlA, — 125 Max

} ~ > 0005 | I A'_f
.0000
.te7 »
REFJ 6250 O1A i %
M—————1.000 018 ——| o & z
b—  _1eB00A —  —— HEa L3
- - —2.282 OlA —y
TRANSMITTER OR RESOLVER
180 T 005
k~ —1.9375 T.000t OIA.——
R
3
=R
e
-= MAX

# 585001A +
.705 O1A —f
fe— 750 OlA, Mm...'

TRANSMITTE R

e

CIRCLE 17 ON READER SERVICE CARD



COMPARISON OF U.S.-CANADIAN MILITARY ELECTRONICS IMPORTS

I
1292 h |
]
1953 ] ]
1 1 T 1
18954 l
| 1 1 i
‘%L
b L
el _
I
1958
l I
1959
(9 MONTHS) [
I | [
MILLIONS § 8 I 14 17 20 23 2 29 32 35
U.S. GOVERNMENT PRIME-CONTRACT PAYMENTS TO CANADIAN FIRMS FOR MILITARY ELECTRONIC
AND COMMUNICATION EQUIPMENT
EEEEEEE  CANADIAN GOVERNMENT PRIME-CONTRACT PAYMENTS TO U.S. FIRMS FOR MILITARY ELECTRONIC

AND COMMUNICATION EQUIPMENT

More Military Business
Spanning Canadian Border

Now many U.S. and Canadian electronics firms participate equally

in each government’s military buying. Here’s an exclusive roundup

By JOHN F. MASON, Associate Editor

LAST WEEK a top executive in a U. S.
electronics firm scanned a bidders’
list his purchasing department had
just prepared. The executive was
looking for subcontractors to help
with a large military prime con-
tract. He was surprised to find the
list included several Canadian com-
panies.

Finding Canadian electronics
companies on the list would not
have happened a year ago. They
started appearing after the Produc-
tion Sharing Program discussions
held by the two countries in late
1958.

Since then, American prime con-
tractors active in defense work
have subcontracted close to $20 mil-
lion to Canadian electronics firms.
And 60 of Canada’s electronics com-
panies are registered with seven
U. S. government agencies.

18

In subcontracting, Canadian im-
ports from the U.S. amounted to
several times the $20 million the
U.S. spent there. Next year, sub-
contracting both ways across the
border is expected to increase even
more.

Both governments, and much of
the electronics industry on either
side of the border, foresee mutual
advantages now and in the future
from closer development and pro-
duction cooperation. More activity
should create more .markets and
more widespread technical inter-
change.

A Department of Defense pro-
duction official says Canada was not
in a position to develop alone the
complex equipment necessary for
her own defense. Another factor
that demanded closer cooperation
was the decision by both countries

to create a single air defense system
for North America.

U.S. defense procurement in
Canada was formalized by the Hyde
Park Agreement in 1941. This
agreement was intended to ease
the imbalance of payments between
the two countries that developed as
a result of Canada’s large purchases
of military equipment in the U.S.
during the early years of World
War II. The agreement also gave
Canadian industry consideration
under the U.S. priorities system.
The 1941 agreement was never for-
mally cancelled, but it was not ac-
tive after war’s end in 1945,

Agree On Principles

The increased military produc-
tion programs of Canada and the
U.S. following the invasion of
Korea led to the Statement of Prin-
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ciples for Economic Cooperation,
which was approved in 1950.

It was agreed the two countries
‘“shall cooperate in all respects prac-
tical, and to the extent of their re-
spective executive powers, to the
end that the economic efforts of the
two countries be coordinated for the
common defense and that the pro-
duction and resources of both coun-
tries be used for the best combined
results.”

In 1956, Canadian firms were per-
mitted to bid on supplies to be used
in the U.S. as well as abroad. Late
in 1958, the Production Sharing
Program opened the door for sub-
contracting in Canada by American
firms. For all practical purposes,
Canada is now almost completely
exempt from the Buy American
Act. All tariffs and price differen-
tials have been eliminated.

Looking Into Facilities

The Department of Defense is at
present looking to Canada’s produc-
tion facilities for weapons systems
coordination. But on a long-term
program, Canada’s ability to par-
ticipate in the coordinated develop-
ment programs of mutual interest,
leading, in time, to production con-
tracts, DOD says. Canadian firms
are interested in this aspect of the
new cooperative effort.

Developmental work for Canada
might come by way of DOD’s in-
creased use of the Association Con-
tractors’ approach. U.S. joint ven-
turers responsible for design and
development of a large weapon sys-
tem might include a Canadian firm
with particular experience in one
element of the system as part of the
team.

The principle joint U.S.-Cana-
dian defense projects are the Sage-
Bomarc system and the Pinetree
early warning line. DEW-line was
completely financed by the U. S. and
the mid-Canada line by Canada.

Chart shows the yearly total of
U.S. Defense Department prime
contracts awarded to Canadian
firms for electronic and communica-
tions equipment from 1952 through
the first nine months of 1959, and
Canadian National Defense con-
tracts to American companies for
the same equipment.

The program definition of these
figures includes electronic com-
munications equipment of all types,
such as radar, radio, telegraph, tele-

ELECTRONICS - DECEMBER 23, 1959

phone, underwater sound and fire-
control equipment. Development,
maintenance, management and
transportation services associated
with the procurement and installa-
tion of electronic and communica-
tion equipment are also included.

From 1952 through 1956, the
U.S. government was spending for
military prime contracts for this
equipment in Canada at least twice
the amount that Canada was spend-
ing for the same purpose in the
U.S. (Canada’s subcontract im-
ports, however, were more than
making up for this imbalance.)

The peaks in 1953, 1954, and 1955
($22.9 million, $33.1 million, and
$23.9 million) were mainly due to
work contracted by the U. S. for the
Pinetree early-warning radar de-
fense line. Canada’s top spending
in the U.S. in 1958 ($24.8 million)
was also for Pinetree, much of
which went for microwave com-
munications and troposcatter equip-
ment. Area communications gear
was also bought that year for an-
other Canadian military project.

Canadian firms have received
contracts, other than for construc-
tion, valued at about $130 million
in connection with the U. S.-financed
portion of Pinetree. A large part of
this was for electronic systems and
components.

The major items, says the Cana-
dian Defense Dept., included: AN/
TPS-502 radars and spares from
RCA Victor Co. Ltd.; AN/FPS-502
radars and spares from Canadian
Arsenals Ltd.; AN/CPS-6B radars
and spares from Canadian General
Electric Co. Ltd.; AN/FPS-3
radars and spares from Northern
Electric Co. Ltd.; DDR-2 tele-

printer receivers from Canadian
Aviation Electronics Ltd.; and AN/
CNH-501 recording systems from
Sonograph Ltd.

Business to Come

Canada’s biggest buying from the
U. S. is yet to come. Purchasing for
the Sage-Bomarc complex has
barely started. Some equipment
that will be needed includes com-
puters, communications and radar
gear, and the hundreds of thou-
sands of components needed for this
equipment. Canada expects to
spend close to $200 million for the
equipment in the U. S.

According to the Buy American
Act, any contract with a supplier
or contractor situated in Canada
may be made by the U.S. govern-
ment with, and administered
through, the Canadian Commercial
Corp.—owned and controlled by the
Canadian government—at 2450
Massachusetts Ave. NW, Washing-
ton, D. C., or at 56 Lyon St.,
Ottawa, Canada.

Direct communication with the
Canadian supplier or contractor is
authorized only in connection with
problems of inspection and techni-
cal matters. If such a problem af-
fects the contract price, approval
from the Canadian Commercial
Corp. must be obtained. All pay-
ments are made to the Corporation
in Washington.

U. S. firms looking for Canadian
subcontractors do not need to go
through the Canadian Commercial
Corporation. Suppliers are con-
tacted directly or through the Elec-
tronics Branch of the Department
of Defense Production in Ottawa,
or its liaison offices in the U.S.

Canada expects to buy from the U. S. $200 million in Sage-Bomarc gear like computer
maintenance consoles (IBM model is shown), computers, radar, data-processing equipment
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Layout boards guide youngsters in making their own radio receivers

Electronic Toy Sales Up

This Christmas more toys than ever are related to our industry. It's no

accident. Example: one toymaker keeps a staff of research engineers

Thousands of toy displays this
Christmas show that today’s young-
sters are looking to electronic toys
as reflections of the grown-up world
around them.

Toymakers feel that half-way
imitations of the real thing may
grow increasingly scarce as child-
ren demand more and more reality.

A spokesman for Toy Manufac-
turers of the USA, Inc., points out a
child today is exposed to the latest
developments in technology through
television, magazines and the con-
versations of older people.

One idea of the lengths manu-
facturers are going to in their
search for realism may be seen in

20

model kits made by one major toy
company.

A spokesman for the firm tells
ELECTRONICS that his company

" maintains a large staff of research

engineers. Part of their job is to
monitor technical and trade publi-
cations to keep watch for newly
declassified items. When such an
item is found, the company applies
to the government for plans, data.

An example of how this affects
toy manufacturing activity is seen
in one of the latest model kits, the
USS George Washington, Polaris-
firing submarine.

Washington released hull plans
and structural details of the vessel,

but withheld information on equip-
ment in some of the sub’s compart-
ments. Company engineers deduced
the appearance of the missing sec-
tions and had a model kit in produc-
tion about three months before the
actual launching of the boat itself.
In addition to models on virtually
every missile system now in exist-
ence, there are models of space sta-
tions of the future—designed by
special consultants from industry.
Radio equipment at the basic
level is becoming increasingly popu-
lar, say toy industry spokesmen.
One example is a series of layout
boards and assorted components.
With such a set, a child can make
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his own receiver or voice trans-
mitter. (Low power input from
flashlight batteries prevents viola-
tions of FCC broadcast rules.)
Several makers include a transistor
or two to keep up with new designs.

Toy Radios, Too

A good sales record was expected
this year for toy transistor radios
made to sell for under $10. Sales-
men say a number of these may dis-
appear from the playroom when
Dad discovers how well they work.

Manufacturers of older lines of
conventional toys have been quick
to adapt their products to reflect
today’s emphasis on science.

The familiar dowel-and-spool con-
struction toys that many of today’s
adults grew up with now contain
full instructions for making “radar
towers” and “tv antennas”. One
firm provides plans for a rotatable
mechanism resembling a radio as-
tronomy telescope installation.

Model railroad equipment also
shows the trend to scientific toys.
Missile carrying gondola cars, as
well as so-called electronic launch-
ing systems, are becoming a nec-

Rotating “satellite tracker” is featured in
mechanical toy line

cessity for every well-equipped
marshalling yard in toyland.

Although toymakers will sell
more than $1i million worth of
merchandise this year, a number
of firms are not pleased with the
seasonal aspect of their operations.
(Biggest volume of sales is between
Thanksgiving and Christmas.)

Two electric train makers are
turning to other areas to supple-
ment their off-season activities. One
firm will start producing automo-
tive switches, while the other plans
to begin producing remote tuners
for tv sets.
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fastest, most sensitive,

economical way to
DETECT “LEAKERS"
m hermetically
sealed components

RADIFLO

Leading manufacturers of hermetically sealed components have installed RADIFLO and proven it to
be the most sensitive, fastest and economical method of leak detection available for mass production.

100 TIMES MORE SENSITIVE— Components can be tested as high as 10—12 cc/sec. Super-sensitive
RADIFLO reveals microscopic imperfections often undetected by less critical test methods.

TESTS NON-OESTRUCTIVELY —Rejected components need not be scrapped. The RADIFLO test method
allows less-than-perfect components to be used in non-critical applications.

CAN BE PROGRAMMED AND AUTOMATED—Automatic programming feature permits modern automated
mass production inspection of entire output, with immense savings in production time and labor.

ELIMINATES HUMAN ERROR—Components under test by RADIFLO are subjected to inert, radioactive
gas, under pressure. During a “soaking” time the gas is forced into all existing leaks in the units.
Then an air wash removes radioactive material from external surfaces. Each compoment is then
placed in a scintillation counter for “go-no-go” inspection. A pre-selected acceptance leak rate allows
non-technical workers to perform the test without error.

These leading manufacturers are among the many RADIFLO users:

SYLVANIA ELECTRIC PRODUCTS, INC.
GENERAL ELECTRIC COMPANY
Syracuse, N.Y. and Waynesboro, Va,
BULOVA WATCH COMPANY
HUGHES AIRCRAFT COMPANY
Tucson, Ariz. and Middletown, Pa,
WESTERN ELECTRIC COMPANY
ELGIN NATIONAL WATCH COMPANY
NIPPON ELECTRIC COMPANY

U. S. ARMY ORDNANCE, Frankford Arsenal
EITEL-McCULLOCH, INC.
U. S. ARMY CHEMICAL CORPS,

Research and Development Command
POTTER & BRUMFIELD, INC.
FAIRCHILD SEMICONDUCTOR CORP.
ALLEN-BRADLEY COMPANY
ARMY BALLISTIC MISSILE AGENCY
Let us help with your component leak problems. Write for complete details of automatic

RADIFLO testing equipment. Manufacturers with limited production volume will be interested
in RADIFLO TESTING SERVICE —now available at low cost on the east and west coasts.

m AMERICAN ELECTRONICS, INC.
AMERICAN NUCLEAR DIVISION
9459 WEST JEFFERSON BOULEVARD, CULVER CITY, CALIFORNIA
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Announcing ...

EHIIRIER

DIE U

ngh ﬂuallty From the leading manufacturer of power transistors, new Silicon Power Rectifiers

to meet your most exacting requirements. Even under conditions of extreme

: temperatures, humidity and mechanical shock, these diffused junction rectifiers
High Performance =™ midity and ;

continue to function at maximum capacity! Thoroughly dependable, completely

reliable—new Delco Rectifiers are an important addition to Delco Radio’s high

EXtreme Re"ahlllty quality semiconductor line.

Conservatively rated at 40 and 22 amperes
for continuous duty up to case temperatures of 150°C.

AVG. DC NORMAL MAX. MAX.
TYPE CURRENT MAX. TEMP. FORWARD DROP REVERSE CURRENT
1IN1191A | 22A 150°C |1.2V at 60 amps. 5.0 MA
1N1192A | 22A 150°C [1.2V at 60 amps. 5.0 MA
1N1193A | 22A 150°C |1.2V at 60 amps. 5.0 MA
1N1194A | 22A 150°C [1.2V at 60 amps. 5.0 MA

S 1N1183A | 40A 150°C |1.1V at 100 amps. 5.0 MA
IN1184A | 40A 150°C |1.1V at 100 amps. 5.0 MA

/ : T 1N1185A | 40A 150°C [1.1V at100 amps.| 5.0 MA
Yy-28NF-24 1N1186A | 40A 150°C |1.1V at 100 amps. 5.0 MA

at 150° C case femper-
ature and rated PV

For full information and applications assistance, contact your Delco Radio representative. B E LCO
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Newark, New Jersey Chicago, lllinois Santa Monica, California EPENNABILITY

1180 Raymond Boulevard 5750 West 51st Street 726 Santa Monica Boulevard - e

Tel: Mitchell 2-6165 Tel: Portsmouth 7-3500 Tel: Exbrook 3-1465 A D I 0
Division of General Motors + Kokomo, Indiana ELIABILY
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Libya Network
Expands Fast

Dedication ceremony marks latest equip-
ment addition as growing system spreads

radio and telephone facilities in kingdom

THE CHRISTMAS SEASON in Libya
this year is being marked by plans
for the dedication of new studio fa-
cilities in the year-old broadcasting
system of this North African king-
dom.

To date, some $8 million has been
spent for electronic equipment and
associated structures. About $12
million remains to be spent from
the original funds.

Serving Cities

December 24, significant to most
of the Western world, is important
to Libyans as their Independence
Day. Because of this, proposed dedi-
cation ceremonies may find the
royal family participating.

The Libyan system is being ex-
panded under a contract signed in
1957 with the Internatienal Cooper-
ation Administration. In two years
the network has grown to provide
facilities for both telephone and
radio broadcasting for most of the
coastal cities and some inland lo-
cations.

A number of communication
channels are reserved for the Trip-
oli radio station which uses them to
send programs to other cities for
rebroadcast, and to receive program
signals from other locations.

The other channels are used for
telephone communications. These
are carried by direct wire within
the towns and cities and are also
relayed by radio for intercity traffic.

The system is being worked on
by Page Communications Engi-
neers, Inc., a subsidiary of North-
rop Corp., in a joint venture with
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Modern antenna structures rise above camel trails in terrain

-

unchanged since biblical days

Hermes Electronics Co. (formerly
Hycon Eastern), Cambridge, Mass.

The Libyan network uses cable,
wire and line-of-sight microwave,
as well as troposcatter stations, fo
link the cities between Benghazi
and Tripoli. Now under construec-
tion are similar facilities for inter-
connecting circuits with El Garin
and El Beda.

System designers say the net-
work is notable in that it uses tan-
dem troposcatter links with reflec-
tors back to back as in conventional
radio-relay systems. These tropo
facilities join the ends of the line-
of-sight microwave links. Over-
water tropo links join Misurata to
Sirte (a distance of 120 miles) and
Sirte to Benghazi (a distance of 220
miles).

The kingdom of Libya, which be-
came independent only eight years
ago, inherited a communications
system that was ravaged by war.

Broadcast Facilities

Now—under direction of the
Ministry of Communications of
Iibya—the ICA and the two Ameri-
can firms working in the area have
furnished operational facilities for
telephone service linking the coastal
towns with Tripoli and Benghazi.

This equipment, which includes
buildings and towers, has been
functioning since May, 1959.

There are now 21 telephone chan-
nels between Tripoli and Misurata
and 12 voice channels from Misu-
rata to Benghazi. Three broadecast
channels are reserved for a wide-
band link between the broadcast

studios at Tripoli and Benghazi.

In addition, a 24-voice channel
microwave system linking Idria
airport with Tripoli has also been
completed.

The system will eventually extend
throughout Libya from the Tuni-
sian border to the United Arab Re-
public. To insure adequate person-
nel, on-the-job training is being
given to Libyans. Provisions have
also been made to furnish test and
maintenance programs.

Funds have been provided by ICA
through the United States Mission
to Libya for training, expansion
and all other aspects of system op-
eration.

Plans for the coming year are to
double the present 3,500 telephone
lines now in use and to install an
additional 3,500 central office lines.
Rehabilitation of the vutside plant
facilities in Tripoli is also sched-
uled.

A future demand of 15,000 lines
for this city is foreseen,

The Ministry also plans to expand
small local exchanges in a mumber
of towns. Appropriations from the
Libyan government are being added
to ICA funds. It’s expected that
work will carry through January,
1961.

Engineers are finding frequent
reminders of the region’s historical
past. In one city, Cussabat, is a
cistern built by the Romans when
they first fortified the area.

Today it is serving the peaceful
purpose of supplying water for per-
sonnel and equipment of the Cus-
sabat relay station.
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NEW SPRAGUE
MODEL 500
INTERFERENCE

This improved instrument is a
compact, rugged and highly
sensitive interference locator—
with the widest frequency
range of any standard avail-
able unit,

New improvements in Model
500 include: greatly increased
sensitivity, meter indications
proportional to carrier
strength, transistorized power
supply. Engineered and de-
signed for practical, easy-to-
operate field use, it is the ideal
instrument for rapid pinpoint-
ing of interference sources by
electric utility linemen and in-
dustrial trouble shooters.
Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 540 Kc to 216
Mec. For full details send for
brochure I1L-102.

)
0 2

SPRAGUE ELECTRIC COMPANY
35 MARSHALL ST, o NORTH ADAMS. MASS,

SPRAGUE
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Leasing Market Continues

U.S. companies are now renting $45-$50 million
of electronic gear. Big reason: cut capital outlay

CHRISTMAS PARCELS moving through
the St. Paul, Minn., Union Depot
this year were processed by a
$1-million electronic system requir-
ing no capital outlay by depot
owners.

This saving in capital expendi-
ture was made possible by the grow-
ing practice of leasing equipment.
Nationwide Leasing Co., Chicago,
which negotiated leasing of the
Stewart-Warner sorting system to
the depot, estimates $45-$50 million
of electronic equipment is now on
lease in the U. S.

The electronics industry itself
now rents about 8 percent of leased
equipment being used in the coun-
try. In dollars this percentage
comes to about $24 million and in-
cludes such items as office furniture,
air-conditioners, etc.

A prime factor in the rising in-
terest in leasing is that it allows
equipment to be had without ex-
penditure of capital funds.

Mobile Computer '

Flies' B-58

¢ A company wanting equipment
contacts a leasing firm and de-
scribes the item and supplier. (The
applicant, incidentally, must give
evidence of financial soundness.)

¢ The leasing agreement is drawn
up, and the leasing firm obtains the
equipment, plant, land or whatever
else is required.

Usually Long-Term

Leasing of this type is usually
long-term. Periods range from
threc to 10 years. Most leases fall
in the three-to-five year category
with renewal options available. Cost
of the equipment lease is based on
the price of the item plus leasing
charges.

Lessees may buy the equipment
they are leasing, but usually don’t.
Exercise of a purchase option can
be construed by the Internal Rev-
enue department as converting a
leasing agreement into a condi-
tional sales contract. In such case,

Computer on wheels (lower right) makes 750 tests of the B-58's control system in 90

minutes. Without the “go

“ or ‘‘no go’’ equipment, spot testing takes two days. Unit, built

by Eclipse-Pioneer div. of Bendix, simulates all command signals to the Hustler autopilot
from the air daota computer, accelerometers, gyros, radio navigation gear and other air-

environmental and direction references
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Gains

leasing charges cannot be deducted
from taxes.

A true lease is deductible as an
operating expense. Hence equip-
ment leased for a given period may
be written off for tax purposes dur-
ing that time.

As a sales tool, electronics man-
ufacturers are finding the leasing
agreement advantageous from sev-
eral points of view. Lease plans
broaden the number of customers
for such specialized items as instru-
ments and computers. Companies
which feel they can’t afford to buy
will often lease without hesitation.

The defense nature of much of
today’s electronics activity is an-
other factor in favor of leasing.
A company in defense work can use
equipment for a contract without
risking capital in case of cancella-
tion. Interest on equipment pur-
chased in connection with a military
contract may not be charged to the
contract. Equipment rental costs,
however, may be.

Brisk Business

Major leasing companies expect
to do business totaling about $100-
million this year. Nationwide Leas-
ing reports a brisk trade in com-
puter systems leased to industrial
processors.

One example is a major oil pro-
ducer which leases one of the
largest analog computer facilities
operated by a private company.

United States Leasing Corp., San
Francisco, says electronics manu-
facturers are leasing more than 25
percent of the equipment now on its
books. This firm currently handles
about $10 million worth of equip-
ment on lease to our industry.

The largest single leaser, accord-
ing to C. B. Stone, USLC board
chairman, is Thompson Ramo Wool-
dridge with more than $3-million
worth of leased gear in use.

President P. D. Booth, Jr., of the
Booth Leasing Corp., San Fran-
cisco, estimates that about 15 per-
cent ($3 to $4 million) of his com-
pany’s volume is conducted with
electronics companies. Booth re-
ports a brisk business in oscillo-
scopes, instruments and other elec-
tronic equipment.

ELECTRONICS + PECEMBER 25, 1959

]

'Miniature

|
Pulse Transformers
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Sprague miniature pulse transform-
ers are ideally suited for applica-

tion in low-power, high-speed |

computer circuitry where pulse

signals may range up from 20 milli- |
| microseconds and wider in dura- |

tion, at repetition rates as high as
10 megacycles, with pulse levels
ranging from fractions of a volt to
several hundred volts.

Typical circuits utilizing Sprague
Pulse Transformers include pulse

| amplifiers (for current or voltage

1

step-up, impedance matching, de-
coupling, pulse inversion and push-

pull operation); pulse shaping and |

differentiating; blocking oscillators
(in regenerative circuits of the
triggered and self-triggered type);
general transistor circuits.

Choose from Sprague’s wide va-
riety of mounting styles, shapes and
encasements . . . for conventional or
printed wiring board assembly.

Write for the complete series of
engineering bulletins to Technical

Literature Section, Sprague Electric |

Company, 35 Marshall Street, North
Adams, Massachusetts.
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HIGH-SPEED
HIGH-GAIN
IN393

MICRO-ALLOY
TRANSISTORS”

I\

for modern
computer circuitry

Sprague 2N393 Micro-Alloy
Transistors combine high gain
with excellent high frequency
response to meet demands of
high-speed computer switching
applications in the megacycle
range. Low saturation resistance,
low hole storage, and exception-
ally good life characteristics make
these micro-alloy transistors top
performers in computer circuits
as well as in general high fre-
quency applications.

Made by electrochemical man-
ufacturing techniques, Sprague
Micro-Alloy Transistors are uni-
formly reliable and very reason-
ably priced.

For complete engineering data
sheets on the types in which you
are interested, write to Technical
Literature Section, Sprague
Electric Company, 35 Marshall
St., North Adams, Massachusetts.
*Sprague Micro-Alloy Transistors
are fully licensed under Philco
patents. All Sprague and Philco
transistors having the same
type numbers are fully inter-
changeable.

SPRAGUE’

| THE MARK OF RELIABILITY
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Ucinite Electrical Assemblies

PRINTED CIRCUIT
TEST JACKS

For permanent assembly to ptd.
circuit bds. Accessible to std.
.080 probes without adaptors.
Gold-over-silver berylco con-
tacts . . . color coded nylon
bodies.

STAMPED CIRCUITS ’

“Printed circuitry” by a stamp-
ing process free of electrolytic
contamination. Injection and
thermoset molded housings
simplify miniaturization of intri-
cate packages and permit com-
plete flexibility of basic raw
materials.

‘ SPECIAL ASSEMBLIES

Stamped circuits, molded hous-
ings, special contacts custom-
designed in a complete package
to fit the application.

“PK" MOLDED SWITCH .

Single wafer rotary switches in
rugged, molded construction.
Economical, durable. Single
pole, two or three position types
available.

AIRCRAFT
‘ COMMUNICATION
PLUGS AND JACKS

4-conductor type made to rigid
Mil. Specs . . . U92A/U Jack
... UP3A/U Plug . .. U94A/U
Switch-Jack combination,

With years of specialized experiencé in the
electronics field and complete facilities for
the volume production of small metal stamp-
ings as well as the assembly of metal to plastic
and ceramic components, Ucinite is fully
equipped to supply you with special electrical

‘ TEST JACKS

Ucinite's quality jack for .080
probes. Beryllium copper con-
tacts. Nylon insulation in colors.
Metal shell for firm, depend-
able mounting. MS16108 types
available.

CONNECTORS

Unique torsion-bar contacts,
provide consistent performance
unaffected by repeated in-
sertions of maximum and mini-
mum tolerance boords. Avail-
able in various multiples of
contacts.

PRINTED CIRCUIT '

‘ BANANA PINS

Four sizes of plugs with one-
piece beryllium-copper springs.
Adaptable mounting ends in
threaded, staking or solder lug
types. Mating jacks also avail-
able,

AIRCRAFT SNAP
SWITCHES

Precision, momentary contact,
push-button types made to
MS25089. Small ond depend-
able. Hermetically sealed and
other special versions are
available.

‘ VIBRATION ISOLATORS

Equiflex (1:1 ratio) metal mounts
ensure long life, it small spaces;
can be used in any direction,
A range of sizes, cup or plate
mountings.

parts and assemblies . . . designed, assem-
bled, wired and marked to your specifications,

* * *

For complete design, engineering and pro-
duction service, call your nearest Ucinite
field engineer.

Manufactured by

The UCINITE COMPANY

Division of United-Carr Fastener Corporation, Newtonville, Mass.
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ACADEMICALLY SPEAKING

New Research Grants Made

RESEARCH IN ELECTRONICS at the
academic level seems likely to main-
tain the same brisk 1959 pace dur-
ing the coming vear. Here are some
signs:

e New York University College
of Engineering reports total re-
search expenditures during the
past academic year rose from $2,-
990,000 in 1958 to a new high of
$3.300.000. This research was car-
ried out by 477 faculty members.
full-time research engineers and
scientists as well as graduate stu-
dents. Among sponsors of research
programs are the National Acad-
emy of Science, the National
Science Foundation, Sperry Gvro-
scope, military agencies of the
federal government and municipal
agencies.

e University of Arizona’s Nu-
merical Analysis Laboratory an-
nounces development of a three-
ton “computercade”. This mobile
unit is now ready to take to the
road to visit schools throughout
the state to stimulate interest in
mathematics and science. The
exhibit makes it possible for stu-
dents to observe the inner
workings of modern electronic
computers.

o Case Institute’s Dr. Frederick
Reines proposed a new type of
scintillation  counter at last
month’s fall meeting of the Amer-
ican Physical Society at the In-
stitute. His approach attempts to
distinguish between the normal
gamma radiations present in the
earth’s environment and the many
fewer beta radiations involved in
studies of verv small amounts of
radioactivity. Such a detection
scheme may make possible further
studies of the free neutrino.

Feasibility of the new counter is
now bheing investigated. The sys-
tem will take advantage of the fact
that gamma rays lose energy in
collisions occuring over relatively
wide spaces, while beta radiations
do this in a limited region. It is
believed that using two different
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liquids in the counter will produce
two colors when collisions take
place. Appropriate filtering would
then allow the two sources to be
detected and counted.

e Stanford University reports a
new $200.000 grant from the Ford
Foundation to finance increased
emphasis on educating engineer-
ing teachers with Ph.D.’s. Aim of
the program will be to get as many
highly qualified people as possible
into engineering faculties in the
next five years, according to J. H.
Pettit, dean of the School of Engi-
neering. Half the funds will be
used for predoctoral fellowships
and tuition loans.

e Iowa State University, in a
joint announcement with the Asso-
ciation of Maximum Service Tele-
casters, savs the university
Engineering Experiment Station
will begin a one-year study of uhf
wave propagation. The project will
also make a study of the extent
and severity of adjacent channel
interference in tv broadcasting.
Both projects will be supervised
by Dr. W. L. Hughes.

e University of California re-
searchers at the U. Cal. Electronics
Research Laboratory are working
on a novel method for focusing a
low-density plasma column by hav-
ing the fields of an axisvmetric
traveling wave propagating along
the axis of the column. The U. C.
team says others have made simi-
lar experiments, but the use of
slow wave circuits has not been
reported on by any other research
groups.

o Rutgers University reports
that during fiscal 1958-39 its
Bureau of Engineering conducted
36 projects representing an invest-
ment by government and industry
of more than $300,000. The figure
does not include administrative
costs or thesis work. A highlight
in the bureau’s year was the open-
ing of a microwave electronics
laboratory.

' Cushions

Insulates &
Deadens Sound.

Utilized by
Manufacturers and Users

of Electronic Equipment, Systems, Com-
ponent Parts, Accessories, in all fietds —
Military (including missiles program) —
Industrial — Entertainment — Home.

FOAMSTIK" TAPE

SELF-ADHERING
PLASTIC FOAM MATERIAL
Solves production problems.
Improves product performance.

TESAMOLL Foam Stik tape is a highly
flexible, resilient, extremely light weight
plastic foam material. Backed by an
aggressive, quick-sticking adhesive. Pro-
tected by a poly vinyl chioride liner which
can easily be peeled off as Tesamol!
Foam Stik Tape is applied.

. Adheres instantly and firm-
ly on contact by gentle
finger pressure to metal,
wood, glass, plastic, etc.
(some textiles). No mois-
tening, no mess. No waste
of time or material. Cuts

@'
with snip of scissors.

IN CONVENIENT ROLLS
Thickness: 14", 14", 12"
Widths: 14" to 182",
Other sizes on request.
Standard colors: White, Grey, Black.

Characteristics: Uniform texture. Chemi-
cal stability. Exceilent compressability.
Low compression set. High thermal insu-
lating efficiency. High cc-efficient of fric-
tion. Electrostatically negative. Neutral
pH factor. Odorless, Weight t3 that of
foam rubber. Unatfected by water, grease,
lubricants, most chemicals. Does not rot.
Proof against fungus, mildew, insects.

Complimentary Boolklet

Gives complete technical data; 72
present applications in elec- &
tronics, engineering, chemistry, ",,/ )
aviation; present uses in com-E_—*.///
mercial products.
PNED EENE ED EEEN RS GEEE sy PR MR G e
UNITED MINERAL&CHEMICALCURP.Dept.E‘QIZ'
16 Hudson Street, New York 13, N. Y. |
Send me BOOKLET, FREE SAMPLES, and full I
information on TESAMOLL FOAMSTICK Tape.

Name Title l
AQAIESS. ..o .|
Firm .o S — . l
City .. Zone.......State....

UNITED MINERAL & CHEMICAL CORP.

16 Hudson Street, N.Y. 13, Tel: BEekman 3-8870

CIRCLE 27 ON READER SERVICE CARD 27



WORK PIECE — Electronic Chassis —
10" x 14" — 23 holes — 5 sizes —
4 different shapes — 4 corner notches

SETUP TIME — 9.3 minutes
PRODUCTION RUN -5 pieces
PRODUCTION TIME PER PIECE — 2.8 minutes

For short or pilot runs—model shop and experimental work—no
other single machine can match the production capabilities and
profit potential of the Strippit Fabricator.

PUNCHES—any round or shaped hole up to 314" diameter in sheet material
— up to 14" mild steel.

NOTCHES—90° corners — rectangular, radii, vee and special shape edge
notches — up to 143" capacity in mild steel.

NIBBLES —straight line or contour shearing up to a 38” diameter circle,
at 165 strokes per minute, 14" mild steel.

ACCURATE, QUICK-SET GAUGING—a unique, multiple-stop system permits exact
positioning of the work to any layout specifications in seconds
instead of minutes.

QUICK-CHANGE PUNCHES AND DIES—changed from one size to another in less
than 20 seconds — within easy reach in labeled, built-in file
drawers.

EASY CONVERSION —to a production punching unit by adding the Strippit
Duplicator for high speed production of hundreds of pieces —
and the Dupl-O-Scope to punch Duplicator templates from a
drawing, layout or sample part.

WRITE TODAY —for Catalog 10 AA and an actual demonstration right at your own plant
of the capabilities of this high-profit fabrication system, by a
Strippit Mobile Demonstration Unit.

WALES STRIPPITINC. Hp@_s

225 Buell Road ¢ Akron, New York ROl
In Canada: Strippit Tool & Machine Company, Brampton, Ontario

L]
4

-

W]
ug

28 CIRCLE 28 ON READER SERVICE CARD

MEETINGS AHEAD

Jan. 11-13: Reliability & Quality Con-
trol, National Symposium, ASQC,
IRE, EIA, AIEE, Statler Hotel,
Washington, D. C.

Jan. 31-Feb. 5: Comparison of Control
Computers, Winter General Meet-
ing, AIEE, New York City.

Feb. 1-4: Instrument-Automation
Conf. and Exhibit, ISA, Sam Hous-
ton Coliseum, Houston, Texas.

Feb. 3-5: Military Electronics, Winter
Convention, Biltmore Hotel, Los An-
geles.

Feb. 10-12: Solid-State Circuits Conf.,
AIEE, IRE, Univ. of Penn., Phila-
delphia.

Feb. 11-13: Electronic Representa-
tives Assoc., Annual Convention,
Drake Hotel, Chicago.

Feb. 16-18: Nondestructive Testing of
Aircraft & Missile Components,
Southwest Research Institute, Hil-
ton Hotel, San Antonio, Texas.

Mar. 21-24: Institute of Radio Engi-
neers, National Convention, Coli-
seum & Waldorf-Astoria Hotel,
New York City.

Apr. 4-7: Nuclear Congress, EJC,
PGNS of IRE, New York Coliseum,
New York City.

Apr. 18-19: Automatic Techniques,
Annual Conf., ASME, IRE, AIEE,
Cleveland-Sheraton Hotel, Cleve-
land, O.

Apr. 19-21: Active Networks & Feed-
back Systems, International Sym-
posium, Department of Defense
Research Agencies, IRE, Engineer-
ing Societies Bldg., New York
City.

Apr, 20-22: Southwestern IRE Conf.
& Electronics Show, PGME of IRE,
Shamrock Hilton Hotel, Houston,
Texas.

May 3-5: Western Joint Computer
Conf., Jack Tar Hotel, San Fran-
cisco.

Aug. 23-26: Western Electronic Show
and Convention, WESCON, Ambas-
sador Hotel & Memorial Sports
Arena, Los Angeles.

There’s more news in ON the
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 62.
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DRIVE AND CONTROL IDEAS
FOR ENGINEERS

REMOTE CONTROL

Reliable synchronization at high tempera-
ture is made possible by S. S. White flex-
ible shafts on ‘this actuator system for
jet afterburner nozzles. The job assigned
the shafts was to synchronize the system
to permit multipoint instaifation and
smooth, even application of power . . . at
ambient temperatures up to 650fF! To see
how flexible shafts simplify design, pic-
ture doing this with solid shafts, gearing,
universals, and other paraphernalia, around
a 360° bend . . . and then imagine in-
stalling it!

N

POWER DRIVE

Running cool at 45,000 rpm! The

S. S. White flexible shaft on this
grinder-miiler permits the use of
carbide and diamond tools at speeds
that were previously unknown to hand
tools. The flexible shaft drives the
handpiece from a Ya-hp motor
suspended over the table at speeds

up 45,000 rpm, without overheating and
without vibration. A good point for
designers to note is that in many cases,
the higher the speed of a flexible
shaft, the better the performance.

eﬂm

IN FLEXIBLE SHAFYSJ

S. S. WHITE INDUSTRIAL DIVISION (Dept. E)
10 East 40th Street, New York 16, N. Y.

ELECTRONICS - DECEMBER 25, 1959

Standard S. S. White flexible

shafts are available “off the sheif,”
making many savings possible.
Write for bulletin 5801,

USEFUL DATA ON SELECTION and APPLICATION!

S. S. White also offers engineering service =
and comprehensive selection of flexible shaft
sizes and types to meet special requirements.
Write for bulletin 5601,

[ 4

[ 4

: Tips on better
o designing

. with

L flexible shafts

COUPLING

Alignment and vibration problems are solved by
an S. S. White flexible shaft on this railroad
brake controller. The device detects wheel slip-
page during braking, by means of rotary switches
on each axle that detect changes in relative move-
ment between pairs of wheels on the truck. If
damaging slip occurs, the device releases brake
pressure until slippage stops. A flexible shaft
is fitted to the axle and drives the rotor in the
switch, eliminating alignment problems and pre-
venting excessive axle vibration from reaching the
sensitive device.

N

FLrursLy
SHAFTS
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...with CLEVITE-"BRUSH" materials, shapes
and engineering consultation!

He’s done it with PZT-4 . . . you can too! PZT-4 will give you same
power at }{th the volume! Its driving sensitivity (d33) is twice that of
barium titanate—can be driven with twice the AC field—even at high
temperatures (Curie point over 300°C.) —has superior temperature
stability too! Yet PZT-4 is just one Clevite-“Brush’ material . . .

We also supply other desirable “PZT" compositions, two versions of
barium titanate (Ceramic “A” & “B’’), Rochelle Salt, ADP, Lithium
Sulphate—you name it. All can be fabricated in standard or custom
designs—discs, plates, tubes, rods or bowls.

Add to this variety of elements, the helpful experience of Clevite
engineers in increasing reliability and efficiency for applications ranging
from fuses for detonators to mixing paint by ultrasonics.

Whatever your transducer need—Clevite is equipped to fill it from
engineering through manufacturing. WRITE FOR COMPLETE
TECHNICAL DATA ON CLEVITE-“BRUSH” TRANSDUCER
ELEMENTS —or get in touch with a Clevite field engineer. You
can’t afford not to!

CLEVITE ELECTRONIC COMPONENTS

DIVISION OF 3311 Perkins Avenue e Cleveland 14, Ohio

(C:E;EXE:E’E CERAMIC I. F. FILTERS, MAGNETIC TAPE AND
. DRUM RECORDING HEADS, TRANSDUCERS

Field sales engineering offices in Newark, Chicagp and Los Angetes.

Same acoustic output-
Yavolume!

S

!
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FIG. | —rive-incn bombardment induced conductivity tube uses dual effects target for selective erasure

Latest Trends in
Electron Devices

Improved storage and display devices, code translation with photo-

conductive-electroluminescent elements, low-noise and solid-state de-

vices rate high interest at 1959 Electron Devices Meeting

By MICHAEL F. WOLFF, assistant Editor

ELECTRON DEVICE TECHNOLOGY keeps advancing both
in new devices and in improvements to existing ones.
Researchers have developed more versatile storage
and display devices, and smaller cathode-ray tubes.
New design techniques are leading to improved per-
formance from traveling wave tubes, parametric am-
plifiers and secondary emission multiplier tubes.

SELECTIVE ERASURE TUBE-—A direct-view,
halftone storage tube capable of selective erasure
and nonstorage writing has been developed at Hughes
Research Laboratories'. Operation of the new tube,
shown in Fig. 1, is based on a storage target that
exhibits dual charging phenomena.

Selection of the charging effect, and therefore the
charging direction, is determined by incident beam
energy. At lower beam energies the secondary emis-
sion effect prevails and the storage surface is charged
positively, allowing the tube to write. At higher

ELECTrRONECS - DECEMBER 25, 1959

beam energies, the bombardment induced conduc-
tivity effect predominates and the storage surface
is charged toward the backplate negative potential.
In this mode the tube is capable of selective era-
sure; that is, it can rapidly erase one or more
of the smallest written elements rather than having
to erase the entire storage target.

At an intermediate beam energy the two effects
cancel. When this happens the cathode-ray infor-
mation can be presented on the viewing screen with-
out disturbing the written or erased area of the
storage target.

ELECTROLUMINESCENCE — Electroluminescent
(EL) panels continue to receive attention for their
usefulness as storage and display devices (ELEC-
TRONICS, p 44, July 10, 1959). Several electronic
systems have been devised at Sylvania Research
Laboratories for gaining access to crossed-grid EL
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I-KC 150-KC
MULTI- 0SC AND
VIBRATOR BUFFER

FIG. 2—Preferential access to EL panels is obtained with magne-
tron beam switching tubes (MBST)

VIDEO
INPUT 10-KC

BUFFER

100~KC OR

5-KC
FLIP-FLOP

00 FLIP-FLOP

200-KC
MULTI-
VIBRATOR

FIG. 3—Sequential scan system uses beam switching tubes to scan
a 5 sq in,, 100 X 100 panel at 20 frames a second

panels’. Crossed-grid panels have a continuous layer
of glass-imbedded EL phosphor overlaid with an
impedance-matched nonlinear resistive layer. This
layer reduces the cross-light effect which results
from half-voltage excitation on the coordinate lines.
Contrast ratios of 10,000 to 1 have been obtained
with these panels.

Both preferential access and sequential scanning
have been obtained using magnetron beam switching
tubes as the basic switching and modulating ele-
ments. Figure 2 shows the X channel of a system
for gaining direct access to any desired element in a
10 x 10 panel. The Y channel is identical. The
multivibrator triggers the pulse generators which
sample the varying d-¢ inputs and convert them to
r-f bursts. The r-f gates then drive the beam switch-
ing tubes, setting them to the desired position. After
the screen position is selected, it is kept excited with
an a-c drive signal so that the selected element will
glow.

Figure 3 shows a fast, sequential, single-pulse
system with an excitation rate of 10 microseconds
an element.

LOGIC ELEMENTS—Photoconductive-electrolumi-
nescent (PC-EL) elements are being used at Syl-
vania for code translation in display systems with
segmented EL panels®. Although diodes and mechan-
ical switches have been used for translating digital
data to the segment-display code, size and cost ad-
vantages are claimed for PC-EL logic elements. A

32

simple, compact panel array consisting of these ele-
ments in polycrystalline layers has been constructed
in approximately the area of the displayed character.

A digital-to-display code translator consists of a
10 parallel strip EL array which lies across a seven
parallel strip array of PC cells. Translator logic is
obtained by light-masking the PC strips from the
EL strips at the appropriate cross points. The same
device can be used to translate other codes by increas-
ing the number of strips.

One drawback to this technique is the relatively
slow switching speed of a logic element—10’s of milli-
seconds to go from ON to OFF. However, because
logic is processed in parallel, element switching time
is the total memory access time.

REFLECTED-BEAM KINESCOPE—In both cath-
ode-ray storage and conventional tubes the trend
toward reducing size and weight is continuing. For
some tubes this is being accomplished by replacing
as much of the magnetic focus and deflection equip-
ment as possible with electrostatic components. An
example of a new approach is provided by RCA’s
reflected-beam kinescope’.

The reflected-beam Kkinescope displays its images
on a screen 21 inches in diameter with a tube struec-
ture 10 inches long. An effective deflection angle of
nearly 180 degrees is obtained with deflection power
equivalent to that used in conventional 90-degree
kinescopes.

The reflected-beam tube is axially symmetric. Its
spherically-curved face is in tandem with a similarly-
curved phosphor screen. The screen has an array of
fine holes through which the electron beam passes
after leaving the gun. The beam is reflected back
to this convex surface by a transparent conductive
coating on the concave side of the tube face.

VARA|CTOR

™ IOLER
H = \ Her TANK

N
NN
T

PUMP

INPUT ouTPyuT

W
SIGNAL TANK

FIG. 4—low pump power, 220-mc parametric amplifier does not
require circulator or isolator
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Although the tube has the advantages of low de-
flection power, shortness and good detail contrast,
its brightness is one-fourth that of present black-
and-white tv display tubes. Also, its resolution is
somewhat lower.

PARAMETRIC AMPLIFIER—A 220-mc paramelric
amplifier requiring only 0.05 milliwatt of pump power
has been developed at Motorola under an Air Force
contract.” Because of its low pump power require-
ments, the amplifier can be used with a transistorized
pump, permitting the design of an all solid-state uhf
receiver.

The amplifier consists of two resonant coaxial lines
interconnected at the high impedance ends by a
varactor diode, as shown in Fig. 4. Variable capaci-
tors at these ends provide the tuning. One cavity
is resonant at both the 220-mc signal frequency and
the 700-mc pump frequency while the other cavity is
resonant at the 480-mc difference frequency. Dual
resonance in one cavity permits impedance matching
at the pump frequency—an important factor in mini-
mizing the pump power. The amplifier has a single-
channel noise figure of approximately 2 db, a gain
of 13 db and a 400-kc bandwidth.

TRAVELING-WAVE PARAMPS—Gains of 20 to 30
db have been obtained at Hughes with the S-band
traveling wave parametric amplifier shown in Fig. 5°.
The rectangular cavities are inductively coupled
through irises which may be exchanged to vary pass-
band size and characteristics. The pump originates
in a C-band klystron and is supported by a second
circuit capacitively coupled to each signal cavity.

Gains of greater than 20 db have been obtained by
using nonreciprocal-loss ferrite elements in the irises
between the cavities. Gains of 10 db have been
achieved over 10 percent bandwidth. The amplifier
has a theoretical double-channel noise temperature of
80 K due to insertion loss in the diodes.

MULTIPLIER TUBE—A grid-controlled secondary-
emission electron multiplier tube capable of raising
a 20-30 milliampere input to a 5-ampere output
pulse has been constructed at the Naval Research
Laboratory’. The output can be delivered into a load
impedance of 100 ohms. Rise and transit time
are less than 10 and 20 millimicroseconds, respec-
tively. The tube can provide a positive output pulse
with a positive grid input.

As shown in Fig. 6, the tube consists of a series
of concentric cylinders. The controlled emitter source
is the grid and cathode of a 6AGT7 pentode. There
are four louvered dynodes outside the last grid, with
the first dynode serving as the missing pentode plate.
A relatively large number of louvers keeps current
density low and reduces space charge effects.

The positive output pulse is taken from dynode 5
while a negative output can be taken from the screen-
mesh collector. A high current output is obtained
because while the concentric design aliows the emis-
sion area to increase with radius, the current density
remains the same.

ELECTRONICS - DECEMBER 25, 1959

LOW-NOISE DEVICES—An example of the low-
noise devices currently under development is a C-band
traveling-wave tube with a 20-db gain and a noise
figure in the 4.5-db range’. The Bell Laboratories
device tracks in gain to = 0.2 db over 10-percent
bandwidth and tracks in phase to = 2 degrees over
the same bandwidth.

The tube has a hollow electron beam and uses per-
manent magnet focusing in which a peaked mag-
netic field is produced at the cathode.

REFERENCES

The papers listed below were all presented at the 1959
Electron Devices Meeting:

(1) N. H. Lehrer, Selective Erasure and XNon-Storage
Writing In Direct-View Storage Tubes.

(2) J. Matarese and M. S. Wasserman, Crossed-Grid Elec-
troluminescent Panel Displays with Sequential and Random
Access.

(3) A.J. Marko and A. L. Solomon, Code Translation by an
Electroluminescent-Photoconductive Panel Array.

(4) H. B. Law and E. C. Ramberg, The Reflected-Beam
Kinescope.

(5) G. Schaffner, A 220 MC Parametric Amplifier Requiring
Low Pump Power.

(6) K. P. Grabowski, R. D. Weglein and M. R. Currie,
(S:-.Bar}:l Traveling-Wave Parametric Amplifier Using A Filter
ircuit.

(7) G. L. Stambach, W. J. Graham and T. E. Hanley, A
Secondary Emission Multiplier Tube.
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Olsen, Low Noise C-Band Traveling-Wave Tube.
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FIG. 5—Signal-idler circvit of traveling wave paramp has four
rectangular cavities centrally loaded by variable capacitance diodes

.
™
gt/
G
LT
LILULUTL

JUY V.09 000 0

1

(‘
o
m

CATH
GRID | / DYNODE 4
GRID 2 DYNODE 3
GRID 3 DYNODE 2
DYNODE | DYNODE S
COLLECTOR
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33



How Analog Networks Solve

Specially designed analog computer offers an effective means of predicting

thermal behavior and cooling load of dwellings. Concept is based on thermal

circuits that represent unit areas of the physical structure

ESIDENTIAL structures are com-
Rplex thermal systems whose
dynamic behavior is difficult to pre-
dict accurately. An analog com-
puter offers an effective means of
predicting their thermal behavior,
consequently the cooling loads of
dwelling structures. Previous use of
analog computers to analyze the
thermal behavior of dwellings has
been limited to studies of special en-
closures’™ and to the use of a
general purpose analog computer as
a tool in predicting residential cool-
ing loads®. The Westinghouse An-
alog Recording Air Conditioning
Computer, known as the WARAC,
is the first computer known to have
been developed specifically for the
determination of residential air
conditioning loads.

The computers’ theory of opera-
tion is based on the use of the ther-
mal circuit technique, the well-
known analog between electrical
and thermal systems, and the unit-
area method of analog representa-
tion. A thermal circuit is a simple

THE FRONT COVER—Overall view of the
analog computer. The left hand cabinet
contains the power supplies, the output
recorder and two rows of amplifiers. The
center cabinet has the plug board for the
analog networks, the meters for reading
temperatures and heat flow, and storage
space for spare networks. The right-hand
cabinet contains two rows of amplifiers
and the radiation function generator
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A typical record obtained from the computer.

Chart shows the daily variation of indoor

and outdoor temperatures under the particular conditions of the tests. Any of the test
conditions may be altered and the new results obtained in less than a minute

picture of the thermal system.

Previously, analog networks were
used to represent the entire struc-
tural element (wall, roof, etc.). The
values of the network components
were determined by the area and
construction of the element. This,
in many instances, resulted in large
impractical component values.

The unit area method of analog
representation along with the
scale system used (see editorial
box) offers the advantages over
other methods of analog representa-
tion of flexibility and practical com-
ponent values. The unit area
method uses analog networks which
represent a section of unit area of
the structural element.

Currents and Heat Units

The computer behaves electric-
ally as the thermal behavior of the
house under study. As shown in
Fig. 2, a varying d-c voltage, Th.,
is generated within the function
generator and fed through an am-
plifier, O, to the outdoor air bus.
The amplifier serves as a low im-
pedance source in simulating the
outdoor air as a heat source or sink.

Solar radiation signals, I,. and
Iry, are derived from the function
generator and fed to radiation am-

plifiers. These amplifiers convert
60-cps signals into currents which
are directly proportional to the net
solar radiation in  Btu/hr/ft
striking each of the walls and roof
of a house. These currents flow into
the outside surface terminals of the
wall and roof analog networks.

At this point the currents divide,
the largest percentage of each cur-
rent returning to the outdoor air
bus through an outdoor air film re-
sistor, R,. The value of R, is equal
to the effective resistance of heat
transmitted by conduction, convec-
tion and radiation from the exposed
surface to the outdoor air and sur-
roundings. The voltage drop across
R, represents the rise in surface
temperature above the outdoor air
temperature.

Voltage difference, analogous to
the temperature differences created
across the exposed walls and roof
by warm outdoor air and solar
radiation, causes currents to flow
through the analog networks. Each
current has a magnitude equal to
the rate of heat flow through each
structural element. The current
varies as a function of temperature
differences and construction.

Current in each analog network
flows through an equivalent inside
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Air-Conditioning Problems

By W. L. WRIGHT and C. A. BOOKER,

New Products Engineering Dept., Westinghouse Electric Corporation, Cheswick, Pennsylvania

air film resistor, R,, into an area
amplifier, A, where it is multiplied
by the area of the represented ele-
ment. Resultant currents represent
the total heat gains through the
structural elements of the dwelling.

Amplifier Outputs

Windows are considered as walls
in simulating heat transfer by con-
duction. Transmitted solar radia-
tion signals are derived from the
function generator and fed into the
glass radiation amplifier, C. The
amplifier outputs are equal to the
net solar radiation transmitted per
sq ft of glass. These currents are
fed directly into the glass area am-
plifiers where they are multiplied
by the glass areas within the walls
of the house.

The four total transmitted radia-
tion currents are added and flow
into an inverse area amplifier where
the sum is divided by a factor equal
to the area of the represented fluor.
Amplifier output is fed into the tep
surface terminal of the floor analog.
Most of this current flows through
the floor-inside-air resistor into the
floor area amplifier where it is mul-
tiplied by a factor equal to the area
of the floor. The resultant current
represents the net floor heat gain.
The remaining current flows into
and through the floor analog net-
work.

Heat from transmission gains,
transmitted solar radiation, ventila-
tion and internal loads is stored in
the walls, internal partitions and
air mass within the house. This is
represented in the computer by the
storage of charge on the capacitors
of the structural element analog
networks and the inside air thermal
storage amplifier.

Storage of heat results in rising
internal temperatures as indicated
by the rising voltages appearing at
the inside terminals of the analog
networks. When the temperature
of the inside air, Ty, as repre-

DETERMINING THERMAL BEHAVIOR OF DWELLINGS

An analog computer, developed spe-
cifically for determining residential air
conditioning loads based on the
use of a thermal circuit. This repre-
sentation of a typical wall construction,
Fig. 1A, is illustrated in Fig. 1B. This
analogy between a thermal and an
electrical system uses analog networks
which represent a section of unit area
of the structural elements. Current flow
through the analog network is equiva-
lent to the average unit area heat
flow through the structrual element.
The voltages appearing at the terminals

is

PLASTER

of the network are equivalent to the
average temperatures, T,, and T,,, of
the structural element surfaces.

The current flow through each struc-
tural element analog network is mul-
tiplied by a factor numerically equal
to the area of the element of an area
amplifier. The resultant current rep-
resents the total transmission heat gain
or heat flow through the structural
element.

Use of the unit area method, made
possible by the development of the
area amplifier, has in turn made it pos-
sible to use a simple building block
technique in constructing an electrical
analog of a house. This building block
technique is discussed in this article.

The heat sources and sinks simulated
within the computer are the sun, out-
door air, the earth, appliances and
people. Outdoor air temperature and
solar radiation falling on the four
walls and roof of the house are simu-
lated by a special function generator.
Simulation of earth or ground tempera-
tures and internal loads such as
appliances and people is accomplished
within the computer by potentiometer

BASE networks.
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FIG. 1—Typical wall unit (A) and its thermal circuit representation (B)

ANALOG AND THERMAL QUANTITIES

The unit area method used to analyze thermal behavior of dwelling
uses a scale system which numerically equates the dimensions of each system.

Quantity Thermal Unit Electrical Unit
Time......oviiiiiiiinna.n 1 hour 1 second
Capacitance . ... . ............. btu/deg F 1 microfarad
Resistance. .. ................. 1F/btu /hr 1 megohm
Potential . . . ............... ... Deg F volt
Energy Transfer Rate. . ...... .. 1 btu/hr 1 microamp
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FIG. 2—Block diagram of computer used to determine air-conditioning capacity

sented by the voltage appearing at
the terminal of the inside air ana-
log, reaches the ON temperature
setting of the thermostat, the air
conditioner is turned on.

The inside air temperature ana-
log voltage begins to drop as the air
conditioner analog removes heat
from the capacitors of the house
analog  system. Current flow
through the air conditioner analog
represents the instantaneous rate
of heat removal or capacity of the
air conditioner. The air conditioner
analog continues to remove heat
from the analog system until the
inside air temperature analog volt-
age has dropped to the OFF setting
of the thermostat and the unit is
turned off. An analog temperature
cycle of the inside air is completed
when the inside air temperature
analog voltage again reaches the oN
setting of the thermostat analog.

Radiation and Area Amplifiers

The radiation amplifier, Fig. 3A,
is a two-stage, push-pull circuit
with negative current feedback fol-
lowed by diodes for d-c output.
These amplifiers supply 500 p d-c
into a voltage up to 100 v d-c. Full
output is obtained with a 5 v rms
input.

A dummy load with a polarity op-
posite to the active load balances
the secondary load on the trans-
former output and obtains satis-
factory feedback.
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The area amplifier used depends
upon the individual application.
Figure 3B is a schematic of the
circuit used for the walls, This cir-
cuit maintains the two grids of V,
at the same voltage and keeps the
voltage drops across « R, and R,
the same. The voltage drop across
a R, is 1,, a R,; therefore, the cur-
rent through R, will be I, = o (I
R,/R,) and the output current will
be lep S I‘n + I, = Iu. [1 + a R,/
R.}.

The circuit-produces an output
current which is a multiple of the
input current dependent only upon
the value of R,, R., and the setting a.
Furthermore the magnitude of the
multiplier is linearly dependent
upon a.

Stage V, amplifies the difference
in potential between its two grids.
The amplified difference is fed to
V. by resistive coupling where it is
amplified. A balance potentiometer
in the coupling network between V,
and V, adjusts the circuit for zero
output current at zero input cur-
rent. Right plate of V, is driven by
left plate of V, through the triode
section of V,, used as a cathode fol-
lower. This results in an increase
in gain of V, when feeding a single-
ended output. The pentode section
of V, is connected in a circuit sim-
ilar to a cathode follower except
that the screen grid is driven by the
triode section to increase effective
gain. The control grid is con-

nected through a resistive divider
to the screen grid. The multi-
plier can be adjusted to any value
from 1 to 1,000 and may be read
directly from the dial of ten-turn
potentiometer R,. The voltage at
the output terminal may have any
value between 0 and +50 v d-c. For
any given multiplier, the output
current will remain within *=0.25
percent +=5 upa over the range of
voltages and for output currents
between —1 to 410 ma.

Several versions of this circuit
used in the computer provide multi-
pliers up to 3,000 and voltages up
to 100. A 6CL6 as the output stage
provides nominal currents up to 30
ma.

Outputs of the area amplifiers are
fed to an inside air bus which is
connected to circuits that represent
the thermal storage of the air, the
air conditioner and thermostat. In-
ternal heat gains are also fed to the
same point. For the circuit repre-
senting air thermal storage, a ca-
pacitance continuously variable up
to about 1,000 uf is required.

Air Thermal Storage

To avoid the voltage drop in the
current measuring resistor two
circuits similar to the area ampli-
fiers are used, Fig. 4. One circuit
provides the current, and the other
establishes the voltage.

Tubes, V,, and V,, invert the volt-
age drop across R; with respect to
the input voltage. Since R, and R,
have the same voltage drop across
them, the grids of V, being at the
same potential, the currents will be
inversely proportional to the re-
sistances:

I. R
TR

The voltage at terminal B is the
same as at terminal A and the cur-
rents are related. The circuit ap-
pears at its input like a capacitor
which has a value

C=Cla%f+(72

With the values shown, the appar-
ent capacitance may be varied from
12 to 1,000 pf.

The balance of the circuit is sim-
ilar to the area amplifiers except
that equal and rather large current
capabilities are provided for both
polarities of current. Tubes V, and
V., are the usual two-stage ampli-
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fier with V, providing the bootstrap
and also phase inversion. The out-
put stage uses three 6CL6’s in ench
phase of a single-ended, push-pull
arrangement. This gives a circuit
with a 90-ma nominal current capa-
bility in either direction.

The 6CL6 has a plate dissipation
rating that permits 30 ma per tube
output. High gain and transcon-
ductance make the grid swing rela-
tively small and ease bias and drive
problems.

Air Conditioner

The air conditioner circuit, Fig.
5, simulates either air or water-
cooled air conditioners with capaci-
ties of up to 90,000 btu/hr. The
output stage uses three 6CL6’s in
parallel to obtain the required out-
put current, and the feedback cir-
cuit from the area amplifier is a
bridge.

A thermostat circuit controls the
air conditioner in accordance with
the indoor temperature. Front panel
controls are provided for the turn-
on temperature and the tempera-
ture differential. The cirecuit is
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turned on and off by a flip-flop
through a resistor-diode network.

It takes the computer 24 seconds
to analyze over 50 factors that wili
affect cooling needs.
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Selecting Transistors for

How to predict the change in transistor current gain with nuclear radiation.

Nomographs also permit finding lifetime and tolerable neutron dosage for

different transistor types

By JOHN R. BILINSKI and RICHARD MERRILL, Light Military Electranics Dept., General Electric Co., Ithaca, N. Y.

UCLEAR RADIATION effects are

becoming important in de-
sign of transistorized airborne
equipment for the military. Ob-
taining electronic equipment that
can survive a nearby nuclear burst
is now being considered. With
future prospects of nuclear air-
craft, equipment must also be able
to operate for a long time near re-
actor radiation.

Radiation Damage

Of the semiconductor properties
affected by radiation, changes in
minority carrier lifetime are the
predominant cause of permanent
damage in a semiconductor device
(ELECTRONICS, p 55, Nov. 27, 1959).
Lifetime is relatively sensitive to
radiation, decreasing with increas-
ing dose because of the introduction
of recombination centers.

Assuming there is no interacticn
between the original recombination
centers and those introduced by the
radiation, and that surface recom-
bination velocity does not vary ap-
preciably during irradiation, then
the minority carrier lifetime during
irradiation may be expressed as
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FIG. 2—Graph shows radiation resistance
improving as fuco increases
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This equation will hold for neutron,
electron, proton, alpha and gamma
radiation. The lifetime damage
constant, K, can be expressed in
other parameters, but can be con-
sidered an empirical constant
determined experimentally for a
particular type of radiation. Values
of K for a fission environment are
presented in Table II.' These
values are determined primarily by
high energy neutrons.
